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by xumob uyxyp xypmam 6unan xadpau
yemosumu3s Yabexucmonoa xuzmam
Kypcamean than apbobu, npogheccop
Pawud Kodupoeuu Kodupoenune
EPKUH Xpmupacuea baruwaanadu

CV3 BOLIN

AHATUTHK KMME KUMEBUI aHATTA3 METOIapy Xakuiary ¢ax
OVMO, onuit YKYB 10pTIapyHUHT KUME Ba KUMEBHUI TeXHOIOTHS
(haxynreTnapMHUHT Tanabanapy TOMOHMAAH YpraHWIaauraH
YMYMKUMEBUI VKyB daHnapu HuMaa acocuiinapupad 6upu
xucobnaHagu. AHaAJUTUK KUME WHCOHHMHI MIIA0 YUKapHUIl
(haonuary 6wraH OornaHraH. bunoGapuH, XoM aménap éku
MAaxXCyJIOTIap TAPKUOUIarK acocHii KOMITOHEHTIIAp Ba KOJIUKIIAD
MUIJIOPY XaKula MakjlyMoTJiapra ara OyaMmaciaH, MeTajulyprus,
KUME, JOPUIIYHOCTHUK Ba GOIUKA CaHOAT TAPMOKJIAPUHUHI
TEXHOJIOTUK XapagHJIapMHH MOXMPOHA PUBOXJIAHTUPMIL XamIa
OOLLIKAPUILT MYMKWH 3Mac.

AHaIMTUK KUME €11 MyTaxacCUcCAapHM Talépnail )apaé-
HUMa MYXUM TapOuaBuii BasudaHu Gaxapuiira xucca Kyia-
1M, 6Vnaxak kuMmérapiapaa Goiika KuMé daniapy Ba YMyM-
wnmuit dannap 6wiaH OGUprajiMKIa WIMUH MaTepHalUCTUK
JiYHEKAPAUTHY 1HAKIIaHTUPUINTa XU3MaT KWIaiu, IyHUHTIEK,
Maxcyc Gunumiapra Mycraxkam acoc Oymamu.

AHAIMTHK KUME onvii VKYB IOpTJIapuia, oaTia, aHopra-
HUK KUME aHnnaH Kelind Ypranunany. Kynruya asopraHuk
MojLnanapHy cudar Ba MUKIOPHI KMXaTAaH aHMKJIAIlIA opra-
HUK peareHTIAPHUHT KeHT MUKEca KyuiaHuaa Goluialm aHa-
JIWTHK KMMEHH YpraHWIHHM OpraHuK KUMEnard OuaMmiap aco-
cuia xamM ol GOpUILTHY TaK030 KUIAIK.

Yuify napciauk negarordka oiui YKyB IOpTIapUHUHT KUME,
Ouonorng MyTaxacCUCIMKIapUHUHT GakanaBpiiapy y4yH aHa-
JIMTUK KUME JacTypu acocuia Ty3wiraH. Jlapciuk yd KMCMIaH
nbopar 6y1u6, OUPUHUM KUCMA aHAJMTHK KMMEHWHT Hasa-
puii acocnapu 6aéH stuirad. Ukkuaum KucMm “Cudar aHam-
31" ne6 HomiaHraH 6ynub, Oy KMCMIa KaTHOH Ba aHUWOHJIApHU
cudar TOMOHWAAH OYUIL peakLMsiapy, IHYHUHIAEK, aHopra-
HUWK WOHJIAPHU aHUKJIallaa OpraHWK peareHTIapHUHT Kyiuia-
HUMUIY 6aéH KWIMHTAaH. YYUHYY KHMcMIIa MOAadapHUHT TapKu-
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OMHUM MUKIOPWHM aHUKAAIIHYWHT Ha3apuii acocnap, Merojia-
PH, aHATH3HUHT (DUBHK-KUMEBUIN MeTOIIapu EpuTuiraH.

HapcnukHudr xap 6061 oXMpHia casosiiap, TeCT 1aKiy-
Jar|d macajnanap Kejarupuarad 6y:iu6, yHU Y3naluTUpHIL
MaTepuaIapHi MyCTakuil Taxwil KMIWIOTa MMKOH Gepanu.

Maskyp AapciMK nefarornka onuii YKYB 10pTjiapy Y4yH
¥3bex Tununa 6GMPUHYN MapTa €3unraHy cababiu KaMIUuIIuK-
napaaH xonu 6ynmacnuru mymkuH. Iy ca6abmu, myannud
Mynoxasa Ba olnanu Macnaxariap 6epran 6apya oJlMMIIapiaaH
MUHHAaTIOop Oyamu.

Myannud 6y napcnMKHUHT Kyné3macuHu YKub, doinanu
Macjaxar Ba Myjoxasanap Geprad VaP @A axanemuru [0.T.
Towmmnynarosra, Ys6exucron Mumiuit YHUBEPCUTETHHUHT
ponenTy H.T. TypoGosra, papcnvk KyIé3MacuHU Halpra Taii-
épnampa €pnam Oepran morupnu J1.M.McMmamxoHoBara qy-
KYP MUHHATAOPYUIMK OUAOMPHIUHW VIUHMHI mapadnaun
Oypum, neb xucobnaiiau.



1 BOB. KHPHUIII

1.1. Anamurak kumé danm, YHHED XK XyKaJIura yqyH
axXaMHATH

AHaNWUTHK KuME mopdanap (€KW YNapHWHTI apajamiMana-
pPU)HMHT cudaT Ba MUKAOPHI TAapKUOMHU TEKILMPHIU
METOMIApH Xakunaru gpaHaup.

AHANTNTUK KUMEHUHT Basudacy aHaIM3 YCYINapyuHU MIl-
nab uMKMIL, yAapHU aMaija Kyijail Xamila aHaJIdTUK KUME
METOLTAPUHUHT HA3apKi acoCTapMHN KeHT MUKECIa YpraHuii-
naH uboparnup. AHrMIaH-SHIY NPUHLIKIIKAI aHATK3 METO/LIa-
pPUHY HW3J1alll XaMIa X03Upru 3aMoH (aHM Ba TeXHHUKa I0TYKJIa-
PUHU AaHAIMTHK MaKcautap yayH KyUlall aHaTUTUK KUMEHUHT
MYXWUM Basudacuup.

AHanUTHK KUME MYXUM HasapHit Ba amMaIMii axamusrra sra.
Jesipii G6apua KMME KOHYHJIApW aHalIUTUK KHME METOMIapH
Epramuna Tomana. Typmu monganap, MablaHiap, MUHepaiap,
Ol TYTIPOFH, Y30K, caii€épa Ba 0OILKA OCMOHMHA JKUCMapHUHT Tap-
KMOIapy aHANUTHK KMME MeTo1apy OPKaiIM allMKjiaHTaH.

X 03Upru 3aMOHHMHT GUpop-6Up KUMEBUIL U3TAHUIINHY,
XOX ¥ SSHI'M MoJaa oIl 6¥acun €KUM STHIH TEXHOJIOIUK TH3UM
uumat YUKMIMacuH, Uliab YMKapHITHY KagaulallTH Uil
KM MaxcyJIoT crgaTHHK olIMpHrIu 6yaMacuH, 6apubup yiap-
HY aHAIUTHK KUME METOIUIapHHU KyIaMacaaH TYpub aManra
omupubd Oynmanau.

AHaNUTHK KUME reosiorus, FreOKMME, KUIUIOK, XYKa/lInuru,
¢apmarieBTHKa, TaK-0VEKUMINK, HeT-KUME caHOoAaTH Ba XallK
XVKaAWrMHUHT 60o1Ka KynriHa coxajiapuga XaM MyXuM
axaMusTra ara.

V36ekucron Pecriybmukacy Xyayau Tabumil XoM aliénapra
60i1 6ynran MuHTakaga xoinauirad. Ipesugenrumus M. Kapu-
MOBHMHT “V3GexucToH 6yiok kenaxak capu” (TollKeHT,
“VabekncTon” HaIpuéTH, 1998 i1.) acapuna MaMIaKaTUMIS ep
ocTi GOMIMKIApUHUMHT 3axupanapy Kypcatu® yrwirad: Vabe-
KucToHna 2,7 MUHIAaH 34én TYpau (polinani KasunmMa Ba MabiaH
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6YNraH ucrukBonnu xoinap aHukiaHrad. Yaap 100 ra skuH
MWHEDan xom ailé TypiapvHM ¥3 UYuUra ojiaiu.

Onruy 3axupanapy OViinua pecnybauka IyHERa TYPTHHIMU
YPUHIA, yyu Kaszub ohauin OViiMya €TTUHYH YpHHIA, MUC
3axupacy Gyiinua 10-11-ypuHna, ypad 3axupacu 6yiinua 7-8-
VPUHIA Typan. X03Upry BaKTna 4 Ta KHMMaT0axo MeTajul KoH-
J1apy KMiypu6 rotvirad. OATHMHHUHT aCOCHIA 3axupanapu Map-
kasu¥ Kyaunkymna xoitnamran. By epiary 3axupa pecry6nu-
KaHM Iynéna TYpTEHYM YpuHra onub Yukan. MypyHTOB KOHM
OYHEIATH ruraHT KoHJ1ap Karopura kupanu. Pecrybmikana Ky-
MY KOHapu Xxam Gop. bynap HaBownit Ba HamaHTaH BUTOATH-
aary Okrena KOHUIMP. Y36eKUCTOH paHIId METajliap — MUC,
KYPFOLIKY, pyx, Bondpam Ba 1y Typyxra KUpyBuu GOlIKa Me-
TaVIAPHWHT aHMKJIaHTaH 3aXypajiapyra sra.

Muic pynanapy 6unan 6upra paHTId MeTATUIapHUHT 15 1aH
OPTUK, Typu, YYHOHYM, ONTUH, KyMVIU, MOJMOIeH, KaaMuii,
MHIUA, tejutyp, ceneH, peHMid, KoOanT, HUKeNl, OCMUIl Ba
foumKanap xam Ka3ub oJIMHAIK.

Panrnu merannap saxupanapu, acocan OnManuk pyna
MaWIOH)1a scamtanTaH. Kanmakup KoHy Hoé6 KonapaaH 65,116,
y MUC-MopuGneH pyaanapuHM Kasub uumxapuin 6yitmuya yer
iArMaapnad aHya yeTyH Typaid. by KoH pynacu V3bekucronaa-
™ 3HT Wiypyx KopxoHanapnad 6upy ONMMamiK KOH-METALTYPIris
KOMOMHaryia KaifTa MIDIAHUG, PAHTITA MeTalllap OMMHANH.

30ekuctoH peHuitHvHr HOE0 3axupanapura sra (Omvanux).
Canoang penwiizan aBualMs Ba KOCMMK TeXHHMKa YIyH ¥Ta Y-
JaMIIi Kerrimanap, 3JIeKTpOH YCKyHalap, HeTHM Tapyajai
YUYH Karanusaropnap vurnad wukapuiija doitnananunany.

Pecriv6auka docdopuriapra 6oii. Xosupru Bakrtaa Kusui-
KYM Docpopur komObunaTy Kypuwimokaa. Yuza 2,7 MWUIHOH
TOHHA hocdopuT KOHUEHTPATU ONMHAIHM.

30exucTOHMa XyJa KarTa Kaiuid Ty3 KOHJIapu MaBXyll
Oynub, Gynap Kamxanapé sunoaruaaru TybGakar Ba
CypXoHpapéary XYKauKoH KOHIApUIMD.

PecryGimkamus o Ty3u kownapyra Goit. Belirra aHMKIaHTaH
TOW Ty3y koumaa TaxmMuHad 90 MwumMapl TOHHa XoM alugé Gop.

Xosupryu sakiia bopeakenmac (KOopakaXnoFueToHma) Ko-
HUHUMHY Tysapuian cofla viiiad yMKapuin y9yH XoMm aué cu-
Gdatvna goipananuin K¥31a TYTHIMOK/A. Kynruporaa cona 3a-
BOIM Rypusuiin Gouuiaiu.
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VaGexucton Xyoymuaa Xyna k¥ MUKHopaa Hedr, ras,
KYMUP, KaodHMH 3axupanapd 6Y¥1ub, yjiap MamiIakaTHMHUSHWHT
MKTHCOAUN CATIOXUATUHM IOKCANTUPUILIIA MyXHUM XOM aluénap
xucobnanamm (V. Kapnumos. “V36ekucToH OyIoK Kelaxak capu”,
“Va6ekucTon” HampuétH, 1998 it., $99-620-6ernap).

By Tabuuii GoiyMKnapias Xank XYKaluTHHU WKTHCOAUH
PUBOXIIAHTUPUILAA hoMinanaHu HynapyuHU aMaira oLy Pyl
VYYH aHATATHK KUMEHWHT aHATH3 METOIapH aJIOXH]1a aXxaMu-
AT Kach atand. MamiakaTuMM3 pyjajgapuiad Tosa MeTaiap
WKpaTUO OJIUIII CAHOAT YUYH MYXUMIMP. AHATUTHK KUMENA TO3a
Mopjanap peraHna, ynrap TapkuOumaru KyiuumyajapHu 3amMo-
HaBUK MeTomIap EpAamMuia aHuknad GYnMaraH Mopianap Ty-
yHunany. XKyaa To3a Monianap Tapkubura KUpyBYM KyiuM-
YyanapH{ aHaU3 KWIHID aTOM, SPUMYTKAa3rMy Ba METAIIYPIHs
caHoarlapy aMmalueTuaa KyUulaHWIaIu.

AToM peakTopiapuaa KyNaHWIaIuraH ypaH Tapkubuaaru
Kyimmm4da 6yiaran GOpHUHI MUKIOPH NPOLIEHTHHHI 103 MHHI-
faH OUp yayIIMAaH OPTMAac/UId; SpUMYyTKasru4d cudaruia
UHUIATUAaAWUrad repMaduif Ba KpeMHUH Tapkubumary KyuuMm-
qganap: docop, amoOMHHUN, TEMUP Ba MUC MUKIODIAPH XyIa
KaMm OYTUIIN J103KM.

AHATUTHK KWME aTOM 3HEpreTUKacuia KYmaHWiagurad sHri
TEXHUK pecypciap, pakera KyPWIMILK YYyH HMCCUKKA YUIaM/Id
KOTHLIMA/IAP XaM/aa JICKTPOHHKA YIVH SIPUMYTKAa3ryu MaTepu-
ariap Tai€praill coXanapuia TyKapra SpUILMIIIA MyX UM X|cca
Kyuragyd. AHaIUTUK KuUME Oy coxalapHH camMapajlii aHaius
ycynnapu GunaH TabMUHIA0THHA KoiMail, 6anku KYIriaHa sHru
TEXHOJOTUK XapaéHNApHU APaTHINTa XaM acocC COJIIN.

V36ekucTon Pecniybnukacua naxra, OyFIoO# eTHIITHPUILL
KUILIOK, XYKAJIMTWHUHT €TaKyd TapMOFM OYJIraHIuMrH Y4yH,
TYNpoK, Y¥FUT Ba Oollka rpernapaTnapHu aHAIM3 KrjiMacmaH
Typub, KUILTOK XVoKanurd Huwiab YMKapuIuIuHy KanamiaiTi-
pub 6ymmaiiny. Tynpok TapkubHIarn MUKPO3JIEMEHTIa ) MUKIO-
PUHM aHANU3 KWK Ba XOCUJIHY OIMPUIL YUYH eTHIIMaliIn-
raH KOMIIOHEHTIAPHU aHuKab Oepuill ajoxXyula axaMy aTra sra.

V36exkucToHaa HOOPraHUK MUHepaa YFUIAap, IepOuIm-
Jiap Ba NECTHLMIVIAPDHKHT KYIIaHWIUKW 2HT I0KOPKU Meheéprap-
IlaH Xam 6up Heva Gapobap opTHK 3IM. Yiap TyNpoKiiu, fape,
Ky, ep OCTM Ba WYMMJIMK CyBJIapyMHH HdnocnanTupin. Tyn-
POKHMHT Xap XWi caHoaT YMKUHIWIAPY Ba MaULIMHA Y AKUHIU-
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Jlap 6unaH mMaxaTiAM rapsja MQIoclaHUINK pean Taxaull
TYEmMpMoKia. Typay KUMEBHIA BocUTalap, 3apapiiy Mojliaiap
Ba MEHepal YFUTIapHy, CaHOAT Ba KypUIull Marepuannapu-
HU caxJialil, TalIMI Ba yiaapiaad doiigataHuil KOMIanapuHuHT
Kyronl paBuiina Oy3wiMiiyd epHUHI udjociaHuinura ojub
KkenMokna. @olinany KasuiMalapHH Xanal Kasub onmmi, KymuH-
Ya yJiapHM KaiTa WUITAMHUHT TEXHOMOTHK cXeMalapu HOMY-
KaMMaJIJIMTK KYIT MUKAOpJA ariapMasap, Kyl, Hulak Ba 0ol-
Ka Mojajap TYIUiaHmG xoaumura onubd Keamokna. Bynap
JIEXKOHYWINK YIYH gpoxiin 6YiraH epiiapHu srajptabriuya Ko-
Maii, GanKy TYNpPOKHHW, €p YCTWU Ba €p OCTH CyBJIapuHU, ar-
Mochepa XxaBocHMHM MQIOCHAHTUPUMIT MaHOanapura xam a-
JNanMokpaa. Pecnybnukana 3axapiy YMKUHIMIApIaH goijaia-
HMII CAaHOAaTH 3Ca X03Mpua SparTuirad amac.

Xapo GVIIMFUHMHAT WIOCIaHUIIY XaM pecryOiuKana 3Ko-
Noruk XapCUsIMKKa coJuMHaETTaH Taxaraaup. Myraxaccucaap-
HUHT Ma®mIyMoTiapura KaparaHjia, Xap HaiM pecry6IuKaHuHT
arMocepa XaBocHra 4 MHUTHOH TOHHAra SIKMH 3apapiii Moia-
nap udkapwiMokaa. [UyjiapHuHr sipMH yriepos OKcuIyiapura
TV¥rpu kenagu, 15 GoM3MHU YIICBOIOPOA YMKMHAWIApH, 14
hOUIUHI ONTUHIYTYPT KVl OKCUIW, 9 borauHu a3oT OKeHia-
py, 8 housMHM KATTUK 3appavaiap Tallkuil 3ragq Ba 4 dowuasra
SKWMHUW Y3ura Xxoc YTKUp 3aXapiiv Mojiiaaapra TVrFpy Kenamnu.

80-itwuapHuHr dolnapyaa KyimHu ToXUKUCTOHIA aTOMUH
OJTYBUM 3aBOJ| MILTA TYIIMPWIMIIM HATIKACKAA V30eKUCTOHHIUHT
Cypxonjapé sunosTura Kapauumv Kyiab TyManiapuia 5Koo-
MK JKUXATAaH TAHT axBoJl BYXYOra Kesau. 3aBol arMocdepara
KYTT MUKJIOp/ia Boopo hTopUl, YEVIEPOX OKCHIUIAPH, ONTHHIY-
rypr GMpHKManapu, asor OKCHJIAPHHN YMKapuo TalliiaMoK/a.

“Oxonorudara conrHaérrad xasd YabekucroH yuyH, ymy-
MaH 6yryH Mapkasuit Ocué MUHTaKacu yIyH Hakajap 1KopH
AKAHJIMIMHM XKcolra ojirad Xonga XyKymar Ba lapiar atpod-
MYXUTHU XUMOSI KWJTHIIL, TAOUWH 3axupanapiaH oKWiIoHa (oii-
JanaHuvil Mmacaiajapura Xyaa karra abTubop Gepmokaa”
(M.Kapumos. “VsbekuctoH O6yloKk Kegaxak capu”,
“Vabekucron” Hampuétu, 1998 1., 511-520-6etnap).

AHanuTuk kKumé atpod-MyxXuTHH MyXodasza KW, 4u-
KUHIWIAp TapkuOUHKU YpraHuil, ep OCTU CyBAap TapKubOuHu
Vypranum O6unan Gornugaup. “Bu3HUHr XaBdCUIIUTHMMU3TA
Taxau] conaérrad oMuiiapaaH GUpPM DKOJOTMK MyaMMo
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IKAHAUTH XaMmamusra aéuaup”(M.Kapumos “V3bekucron
Gyiok Kejaxak capu”, “VabekucroH” Haumpuéru, 1998 i).
ATpOo(p-MYXMTHUNT MdIoCHaHUIl JapaXacuHu Texiupubd
TYPUILL YMYMIABIAT KaMUATH 6Y1u0, v arMochepa UGIocauru,
TYNpOK, NeHru3 Ba UYYYK CYBJIAPHHUHT TapKuOHWHM,
ndytocnaduil gapaxacuHu Ky3atut OGopaau. YyHKH CyB,
arMocdepa XaBOCH TapKuOMJaru V3rapHIJIApHHU
AHMKIIaMacaH, YJlapHy To3anaiura Kupuiumt oynmaiing.

1.2. Asamumek KuMé QanuBEIAT KHCKAYa TAPHXH

AHanATUK KUMENaru KynruHa MeToijap Ba yJaapHWHT
i{nnapy KamuM 3aMOHNapAaH MabiyM 30W. AHATWTUK KUME-
HUHI aMaliiid ycyJtapy KaiuM 3aMOHJIA NacTiiabky KUMEBMM
yunmad yukapui axTuéxtapy tydalinu naiigo 6yinM Ba pu-
poxnanau. Mdacrnal, cudar ananusu 6ab3u TabUUi GUpUKMa-
JlapHH XycYcHUATIapura Kapab aHukKialngaH ubopar 6yaran.
Mukaopuii asanu3 aBBajl TEKIIUPWIL caHbaTU [1e0 aTanyBuu
maknjia nadno 6yiam, 6y Myn 6uiaH onATHH Ba KyMyil Kabu
kumMMarGaxo MeTaiiapHUHT To3anuru (npobaci) aHuK/IaHap
sau. By yeynnap kyxna Mucp, HOnouucron sa Kues Pycuna
KynnaHunrad. Yia sakmiapia 3puTManapaa 6opaavraH peak-
LMSUIAPDHUHT aMalTuil axaMHUATH Aedpid HYK 20u.

XVI1 acpiia caHOaTHMHT TYpJIM TapMOKjapujaru uinab
YMKAPULIHWHI PUBOXIIAHUIIK SIHTWM aHalM3 Ba W3JIaHUILNAp
Tanab kunau. XVII acp ypranapuna aHanuTuK KuMe han cuda-
TWa WwaxkinaHgy. Mudepan, MabaaH Ba 0ollika Moanaigap Tap-
KMOWHW aHMKJIaIIra XKyaa KaTTa KM3UKHIL naimgo 6ynmd Ba my
BAKT/1a KUMEBMI aHanW3 KUME haHuaar UIMuM TAIKUKOTHHHT
acocuii Metony cudarraa Kyrnanwna oomnagd. Kumeésuit anamms
XaKunarm ymymuit tymwyndanap Boitn (1627-1691iwmnap,
uHmKu3) ToMoHunaH XVII acpHUHI MKKWHYM gpMuyfa Uimnad
yuknid. bolin aprtma OWiaH Miiall peaklUsIapyMHiM Ba Gomni-
Ka MYXMM $JHTM YCYJUIapHM TakIud STAN.

Kunmésnit ananusaa 6upurgy 63116 TaposuHyU KyInauiHu
M.B.Jlomonocos (1711-1765 itumnap, pyc) TOMOHMAAH MyT-
TaCWI aManra OIMPHAIH. Y TOMOHHAAH ra3 aHaTM3UHUHT acoc-
JIapy ApaTHIIM, KPUMCTAITAPUHWHT iakny 6yiinua cudar aHa-
NV3HHY 6aXapuInjia MAKPOCKOITHY KYILIan Taknud KUIUHIN.
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T.E.JTosuu (1756-1804 itumnnap, pyc) XVIII acp oxupyia kpuc-
TAIIAPHUHT Ak Ouilad YIIapHUHT KUMEBUIA TapKuOu opa-
cunary OOFTAHMINHK aHMKJIAAM Ba MUKDOKPUCTAILIOCKOITMK
AHAJIM3 METOAMIa acoc COJIN.

B.M.Ceseprun (1765-1826 iuvnnap, pyc) 3puTMa paHru
MHTEHCUBIUIMHU MOJJia KOHLIEHTpauusicura GOFIMKIUTMHU
UhOTATOBUM KONMOPUMETPUK aHAIM3 MeTONMHM spatau. By
ONUMHMHI aHAIUTUK KUMEHUW DHBOXIIAHTUPUILNATH HWUPHK
Xyccacu, KMMEBUI aHAIN3 MeTOLJIapy TYFpucHiary Oup Heva
VKYB K¥InaHManapuHu sipaTraHIuruump.

XVIII acp oxupu Ba XIX acp bouunapuna nses Kumérapia-
pu T.V.beprman (1735-1784), Bepuenuyc (1779-1848), pyc
kumérapy K.K.Knayc (1796-1864) Ba Gomkanap MexXHaTiiapu
acocuia cucTeMaTHK cudat aHanu3y spatwiny. Hemuce kuméra-
pu K.P.®Opesenuyc (1818-1871) TomoHunan cudar Ba MUKIOP
aHaNM3uIaH JapciuK SIpaTWiAu, OUPUHYM OYIMO, aHANUTHK
KUME XYpHAIMTa acoc conmu. 1824-1848 itmmnapaa dpaniys
onumu [eii-Jlioccaxk (1778-1850) daHra TUTPUMETPUK aHaIN3
METONVIHY M1LIa0 YMKIM Ba XO3UMPIY BakTra Kanap Oy Merosn ¥3
MOXMSITUHHU cakj1ab kenMokza. 1859-1860 iimutapia Hemuc oiiM-
napu P.B.Bynsen (1811-1899) sa I'.P.Kupxrod (1824-1887)
cudar aHaATU3MHUHT GU3MKABUI METOIIapUiaH HT MyXUMU
crnexTpain aHanu3Hyu uiuad yukawiap. by aHamms xo3upru 3a-
MOH/IAa Y3JIYKCHU3 prBOXJIaHMoKAa. Pyc xumérapu .M. Menae-
seen (1834-1907) TomoHMmaH Kalid KWIMHTAH AaBPHA KOHYH
Ba 3JEMEHTJIAPHMHT JaBPUHM CUCTEMACH aHANTUTUK KUME METO/-
JIApUHMHT Hasapuil noiaesopu 6VNAM Ba aHANIUTUK KHAME
PUBOXJIAHHUILIMHUWHT acocuil MyHanuimapruau cenrunab Gepnu.

XIX acpHuHr oxupu Ba XX acpHUHT Gomuna GusukaBuii
KUMEHMHI Te3 TapaKKuil TUILY XaM aHAJIATHK KUMEHUHT pu-
BOXNAHMWIUMIA KaTTa Tabcup Kuimd. Pyc onumu H.Bexeros
(1827-1911)HuHr kKMMEBWI peakllMsniapaa MyBO3aHAT TYFpHU-
cupard pukpnapu, roumaHgusiuk onumiap K.M.TynnGepr
(1836-1902) sa Il1.Baare (1833-1900)1apHuHr Maccaiap Tab-
CHPH KOHYHM, aHaNW3 Hasapuscy coxXacura usep oaumMu C.Ap-
penuyce (1859-1927) romounman 1887 #unma smeKTPONHTHK
JUCCOLIMAJIAHMIL HA3APUSCUHWHT KUPUTUIINILN, WIrapyu oup-
MYHYa IMITMPUK Tap3aa OVaran OMp KaHya aHATWTUK peakLusi-
Jap Ba UL yCY/UIAPUMHU Hasapyid XuUxarnaH acochauifa FOsT
MYXUM OVau. DpyBuativK KYMaliTMacu XaKkuiary Kouaany Ba
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raJIbBAHUK 3JIEMEHTIAD HazapusCUHU WAl YMKKAaH HeMuc
dbusuk-kuMérapy B.HepHer (1864-1941) wuunapu, oxcuina-
HUL-KAUTAPUIKII PeakUsIapMHUHT MOXHSTH 2JIEKTPOHIap-
HUHT YTUiny OuiiaH Gormuk skanaurudu 1910-1914 jiunnapna
anukarad JI.B.ITucapxesckuit (1874-1938) uiumapu Xam aHa-
JIM3 YYyH KyLIWITaH xyucca 6ynnm. OusykhBuil KUME OKCHIJIa-
HUILI-KAaWTapUuIdIL peaklMsIapMHUHT Kalcl ToOMOHTa Gopu-
INWHU Ha3zapui XMXaToaH ojJAuHIaH altub Gepuinra, ynap-
HUHI MYBO3aHAT KOHCTAHTACMHW XMcobnanmira, 3HT MyBOUK
OKCHIJIOBYM Ba KalTapyBuu TaHjamira Ba 601IKa KaTop MyXuUM
MacaanapHyd XaJl KMJIWIIra UMKOH OepaluraH OKCHAaHWII-
KaWTapWIIHiL TTOTEHIMAIUIAPY TAbJIMMOTH OMUNaH aHaIMTHK KUM-
€HU SIHAAa TAKOMUWLUIAIUTUPIH.

XIX acpuunr oxupuza pyc onmumu H.C.KypHakos (1860-1941)
sipaTraH “Tapkub-xocca” nuarpaMMacuHU YpraHuiura Gardiuiax-
raH acapd (QU3MK-KIAME aHamM3¥ COXACMHUHI Maxcyc OYnmmm
Oymab konau. MU3UK-KUME aHaJIM3 METOIU MOJIIaHW KPUCTAIIT
éxku aMopd KypyHMIINA axpatub onmMacnoaH Typub, YHUHT Tap-
KWGHHA YpraHuill, TOTTHII Ba aHUKJIalra UMKoH Gepaiy.

OprasHux MOAJAIapHU aHANUTHK KUMENA UYKTUPYBYM CU-
daruna GupuHYM mapta M.A.MnbuHckuit (1856-1941) Ba
JI.A.Yyraes (1873-1922)nap kynnamunap.

OpraHuK peakTUBIApHUHT KYATaHWIMIIK aHATUTHK KUME
WMKOHUATIApUHM aH4ya KeHTaUTUPIIH.

V3 xoccanapu 6unan 6up-6upura SKMH MOIIAJAPHUHT all-
copbumsa Ba GomKa OMp KaTop XyCycUsiTiapura acocliaHub,
ynapHu oup-oupunan axparum MetondHu 1903-iun M.C. Iiger
(1872-1919) Taknmd xkunmu Ba Oy MeTol, XxpomaTorpadux aHa-
U3 ned HoOMIaHIK.

Yex omumu A. Ieiiposckuit (1890-1967) tomonmnan 1925
i nonsiporpadyk aHaNM3 METOIU SIPATHIIIW.

MIKKUHYY KaxoH YPYIUU HHUTApY @HAJTUTUK KUMEHHUHT PH-
BOXJIAHWIIHM acocaH Myziodaa HinnapuHu Gaxapuin 6unaH 6or-
nuk 6¥nau. H.A.Tananaes (1878-1959) Tomuu meroau acocu-
[1a MeTaJlap Ba KOTHIIMAIAPHH aHAMW3 KUTUITHUHT “KUPUH-
IUCKU3 TEKIMPKHIL” METONUHK WInad yukgnu. AHKu ycyn ou-
JIaH TeKIIUpWIaéTraH HamyHara OMp TOMUYH KMCIOTa TOMU3K-
JTay Ba DpUTMa aHATH3 KUIMHAIW.

AHanuTHK KUME haHUHUHT PUBOXKIIAHUITIIA Y30eK ONIUM-
JIADUHHHI XaM XMccaliapy Karra. PecryOnkaMmU3HMHAT 6Up Karop
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ONUH VKVB I0PTIapH B4 UMUK -TaAKUKOT UHCTUTYTIapKIa aHa-
JIMTUK KUMEHMHT Xap XWl dyHamuuiapy 6yinga unmMuil uiap
onnb Gopuiamoxaa. llyHpait Myraxaccucmap XymJlacura
akagemuk 1. T.TonumoBHM KUPUTHIL MYMKVH.

HI.T.Tonunos 1938 #ungan Viabekucron Mumani
VHUBEPCUTETU aHANUTUK KUME Kadeapacura MyAUpIMK KWIub
ke, by onum @ropumiap MITUpokuia GopanyraH peakLUMAsUIapHm
KMMEBUH aHanmM3ga KYUTAlLHW, XPOMHMW aHMKJIAlll, HATpWil Ba
Kanui Kaby UILKOpUNA MeTA/UTapHU aHUKJIATIHUHT SIHTY MeTo/l1a-
PHWHHU sipatiy. X03upru Aaspaa iy Kadenpana goueHt H.TypoGos
paxPapnauruia oNMMIIap aHATTUTYK KME danvian Tanabanapra Ou-
M Gepud, UIMUH ManaHriIap onub GopMoKIanap.

Axanemuk H.A. [MTapnes (Toumxkent Kumé-rexnonorus uH-
CTUTYTH) KoMmIuiekc OMpHKManap KUMECH coXachaa WIMMIL
U3naHdimap onubd Gopid Ba aHATUTUK KUMEHUHT PUBOXIA-
HUIIATA ¥3 XUCCACUHU KYILIIU.

Yy uncruryria ‘aHanuTUK KuMEé Kadeapacupaa
K.3.Paxmartynnaes y3ok nasp mobaiiHuna MyIupiIuK KU Ba
WIMMH-TaOKUKOT uuiapy onub Gopau. Xo3upru aaspaa iy
MHCTUTYTAA Tanabanapra aHanMTHK KuME danmian aapciuk-
nap, YKyB KyJUiaHManapy Haup Kuiauuprad gouent M.C.Mup-
KOMWITOBa Kabwv ormmnap tanabanapra taxcui GepMoxiaiap.

Y36ek onumnapupad Toukent MapmalieBTMKa MHCTUTY-
THAA aHUIUTUK KMME (haHWHM PHBOXJIAHTHPUIIra MYHOCHO
xucca Kyiuras npodeccop M.A.A3130BHM KYpcaTiill MyMKUH.
Y komiuieke OUpyKManap onuul 6yiiuua uaMuii uiiap osimb
Gopay, SAHTY [OpPU-NapMOHNap ApaTiu.

Vs6exucron @annap akageMUsiCMHUHT Sapo busukacy
UHCTATYTUAA KN fiunnap nasomuaa npodeccop A.F.Fanues
Oourmnurujia HolMp MeTAIADHUHT KOMIUIEKC GUpUKMalia-
PUHM XOCUI KWWl Oyiivua camapaiy WIMHHA W3TaHWULIap
onud Gopuiim. AKaneMusiHMHT YMyMUi1 Ba HOOPraHWK KUME
WHCTUTYTHA aHAUIU3HUHT QU3UK-KUMEBUH MeToapu OYiiun-
ya npogeccop T.Asuzos paxbapnurupga MIAMHUN-TEKINUPUIL
HLwiapu onG BopIIIMOKIH.

Xo3upry jiaspia Y36exncToH KyIpaTiv KMME caHoaT Ba
yHra MyHocub kumé dariv Masxynmiry 6unan axpanud Typa-
. Kumé dannapu opacujia AHATUTHK KUMEA SIHTH, 3aMOHAa-
BUW aHAIU3 METOIapM KVJUIAaHWIAIUraH coxajiap KeHralubt
Gopmoxaa. K¥rruda canoar rapmoxiapuna 10°% sa yupad 03
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MHUKJIOpAArd KOMITOHEHTHHU aHWUKJALl 3apypaTH TYFAJIMOKIA.
YyHKK 1y MUKIOpaark KYimMaaiapH 6K XaM Maxcy/roT
cuparura canbuit TabCUp KYpcaTUilid MyMKUH. ByHznait Mypak-
Kab pasudanapay Gaxapuilpa SHrM aHWKJIaul METOAapHnaH
(hoAianannIMOoKIa. AHATM3HUHT MHCTPYMEHTAI METOJIapUIan
ATOM-a0COpOLMOH, CIIEKTPOCKOIIUS, PE30HAHC, aKTHBAlIMOH-
aHanus sa Oup Karop Oollka METOIap Te3 cyphariap OuiaH
puBoxaHMoraa. Te3kop, aHUK aBTOMAT/IAIUraH, MOJJIAHW Map-
YallaMa2ii Ba axparMail aHanmu3 KUIMLI MEeTO/UIapMHM KyJUlail
SAMOHABUIN aHANTUTUK KUMEHUHT SIHTU XUCIATIApUIND.

1.3. AH2JMTHK KUM@ MeToiapu

AHAJIMTHK KUME aHamu3fard MakcaJl Ba YHU Xall KMJTHII
MeTojutapura Kapab UKKuTa HUpHK KMeMra: chdar aHanu3y Ba
MUMKAOPHUI aHanu3napra Oyiugamu.

Cudar ananuzga TeKIIMpWIaéTraH Moa Taplmﬁunam
aiipuM sneMeHTIap (MOHJap)HK GOp-HYKIUIY aHUKJIaHAIH.

Mugnopuii aHaiIus/a TEKIHPUIAETTaH MOIA TApKUOHIa-
¥ afipuM TapKuOulit KUCMHUHT MUKIOPY aHUKJIAHAIN.

X 034pru HaBpa aHAMUTUK KUME TEKIITHPHILIA KT COHJIH
Ba TYpIM-TyMaH MeTomapnaH goiinananmMoxkna. by Metonnap-
HHU Y4 Typyxra: KUMEBUI, Gu3HKaBuil Ba QU3UK-KUMEBUIA
METOJIapra aXpaTuiin MyMKWH.

Kumépuii MeToiyiap KUMEBMI Y3rapuliuiapra acoc/iaHray
6ynu6, 6y Y3rapuuulap spurMmaiapaa Oopagu Ba Y¥KMmanap,
paHrnv OupuKManap Ba ra3cMMOH Moajanap Xocuia Oynuinmra
cababun 6Ynanmu. AHanus yuyH doinanaHunaguraH KUMEBUit
XapaéHnap aHaJIMTHK peakuusiap neb, yJapHu aMainra oIiu-
PYBYM MOMAJANIaDHU peareHTaap HOMM OWIaH aTanaiu.

K¥munnuk kuMeBrii MeTouTap XY TeKIIMPUITaH Ba Kjlac-
CHK MeTomiap xucobnanany. JIeKUH MaBXya MeToanap ce3u-
JIYBYAHIIUTH Ba aHUMKJIALITa SIPOKJIWIMIM XUXaTnaH, alHuKca,
MOJ1amap TO3aJIMTMHU aHUKJIalnaa, ¢aH Ba TEXHUKAHUHT Ycub
GopaéTran Tanabrapura xaMmMa BaKT Xam XaBob Oepa onMaiu.
AHANU3NapHUHT KMMEBUIM MeTOANIApH épiaMuaa Gaxapuiuil
TE3MUTH XaM WIWIA0 YUKapUIL SXTUEXIIAPUHM Xap [TOUM KOH-
avpa oamaiiu, Xonabyku uiunad YMKapuIia TEXHOJOTHK Xa-
paéHsiapHM TapTUOTa costM0 TYPUIL YUYH aHATU3 HATHXaIapUHA
KMcka Mynjgaraa onub typumn xyga myxumaup. [y ca6abnu
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IOKOPH ce3rupliMKKa 3ra 6y/1raH Ba Te3 Oaxapuiaaurad aHaius
METOMJIapH XaM MInTad UMKWIraH 3Kcrpecc MeTonjap spa-
TunMoka. By tanabnapHu KN gapaxana dbusrkasuii Ba Gusmk-
KUMEBMI MeToIap KaHoaTJIaHTUPalHy.

AHAIM3HHHT QU3UKAaBUU MeTOIIADY MOIIAHUHT KUMEBHUIA
TapKUOM GMiaH YHWHT alipuM dU3MKaBKii xoccanapu Ypracu-
nary GorTaHMIIgaH ¢oiaaraHyiura acociaHagd. YyHoHuM,
CTIEeKTpal aHAJIM3a MOIIA a3 ajlaHracura, SJeKTp eéiura Ku-
pUTHIIranIa coaup OYmagurad HypJaaHUIl CIEKTPU TeKIIUpPHU-
jAagu. CrekTplla nanaHaéTrad 31eMeHTIap YYYH X0C YHU3UKIIap
GYmiuMra Kapab, TeKnIMpuiIaéTraH Mojjala yiua ajieMeHTnap
Gop-UYKIUTU XaKuaa, YU3UKJIAPHUHT paBlUAHINK Japaxacura
Kapa® 3ca yJlapHUHI MUKIOPH TYFPUCHA XYI0Ca YUKAPWUIIaW.
Criekrpan aHanus xyna cearup (10%-10-%r), o3 BakT onamu Ba
K11 MUKIOp MoAfa Tanab KUiIManau.

AHATM3HVHT QU3UK-KUMEBHIA METOUIAPHU KUMEBMIA peakiiys-
nap BakTMaa cogup 6ynanuraH ¢dbu3MKaBUU Yarapuuiiap
(PpUTMaNap paHrd MHTEHCUBJIMIMHUHI Y3rapuilu, 3pUTManap
BNEKTP VTKa3YBYAHJIUTUHM, OKCUIUTAHUUI-KAWTApUINII
NMOTEHUWATMHUHT V3rapuiid Ba X0Ka30Jap)HM TeKIUUpUIIra
acocnanrad. ZKymiaiaH, KOJIOPUMETPUK aHATU3 MOJJIAHWUHT KOH~
LiEHTpaLMsICH Y3rapuilv OUIaH 3pUTMa PaHTMHWHT MHTEHCURIIWTH
V3rapHIIHKA aHKKJIALITa acOCHaHTaH; KOHAYKTOMETPUK TUTpAalil
METOMM 3Ca 3PUTMA KOHUEHTpaUMsCH Yy3rapraHia 3JeKTp
YTKA3yBUaHIUK KUIAMATHHY Ydalura acociaHanm.

Dusukasuil Ba QU3MK-KUMEBUI MeTomnap Gab3aH WHC-
TPYMEHTAJI MeTolTap HOMM OUNaH IOpUTHITANH, YYHKH MOAa-
HUHT OMpop xoccacuHU udojataiiiurad MyaiisH napamerpiiap
KUWMATHHM aHuK Vi4allira UMKoH OepaauraH HO3uK acGob-
yeKyHasiap (MHCTpyMeHTap)iaH doiinanaHuianu. .

DOU3NK-KUMEBUIN Ba QUBUKABUM METOUTAapHUHT GHp KaTop
ad3aIMKIapyra KapamMaciaH, aHaIuTUK KUME paHu acoCHHU
TAlIKW KWIyBYM KMMEBMH METOIIAp TeXHUK Ba KHWILJIOK
XYKanuK aHamu3Iapyuaa KyIpoK aManvii axaMusITra arajup.

Casonnap
1. AHayuTHUK KUME haHW HYIMaHM YpraHany Ba YHUHT Basu-
danapu HuUManaH udopar?
2. Cudar Ba MUKIOPUNA aHanU3napHWHT Bazudanapu HM-
MmanapaaH ubopar?
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I AHATATHK KHME oJiiuTa KYHuIraH MyaMMonap KaHipain
MeTo/utap épaaMuaa Xan KUiuHamu?

4. Knmésuit peakimsanap Goprasja 103 GepajiuraH Gu3rkaBuii
KOIMMCATAPHY KY3aTHILTA acOCHAHIaH MeTon KaHnai HoMiaHaau?

5. AHAIM3HUHT KUMEBUI METOTN Mo'ggumuﬂu TaBCU(IIAHT,



Bupanyam KHCM

AHAJINTUK KUMEHUHT HAZAPUU
ACOCJIAPH

II BOB. TOMOI'EH CUCTEMAJIAPJIATH
KNUMEBUI MYBO3AHAT

2.1. Maccanap Tascupu Konyuu. Kumésnii myso3anar

KuMEBuii peaklvsiapHUHI" TE3WTH, KUMEBUNH MyBO3a-
HaT Ba 3PUTMAaap XakyJary TablMMOTNap SHT MYXHM Haza-
puil Macanamap 6Ynu0, aHanuTuk kumé daHu 11y KOHYHM-
aTaapra acocjaHaiu. ’

AHATUTUK peakuUAMapHHUHTI TEIMHUTHU peaKLMAra KHpyBUK
MOZIANAPHUHT MOJISTp KOHUEHTpaLMsIapUHU BakKT OMpiurina
Yarapuiu 6unad udoganaHany; peakuus Te3nuri 6y Moana-
JTApHUHT TabMaTura MyHUHIIEK, YIapHUHT KOHLEHTpalHsCH-
ra, TeMmIiepaTypacura, Katanusaropiap MIITHPoOKKra Ba 6oiixka
omusuiapra 6oruK 6ynanu.

KuMmEBUWIT peaklifa TE3NMUIMHUHT peakiiysra KMpHUIyBUM
MOJITAJITApHAHT KOHLIEHTpalusiapura 6ormkaurnam udosia-
NoBYM KOHYH 1867 imnna romnanausiivk ['ynagbepr Ba Baare
TOMOHUIAH Kaiud KMIMHUO, YHM Maccaiap TahCHpH KOHYHHW
1e6 1opUTHUIaay.

KuMEBUM peakMSHUHT TE3NUTH Y3rapmac Temiieparypana
peakiusara KUpUILYBYK MOJIAIAPHMHT MOJISIP KOHLIEHTpaLsi-
Jlapu KynadTMacura TVFpY nporopudoHainp.

Kumépuii peakuyst TeHriaMacuHI YMyMUI Xoliia Kyitnaa-
M KVPAHKIIIA KETTHPRIT MYMKHH:

mA-+nB=pC

By TeHriamara Maccaiap TabCUpU KOHYHUHU TatOMK, Kuo,
peaKkiys TE3NUTMHUHI MaTeMaTHK udofaciHu €3aMus:
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9=k[A]m[B]n

Oy epna, K — Te3nHK KOHCTaHTacH, aliHH peakUHsSCU YIVH
JOUMMUN KaTTaTUKIUD.

KoHkper romoreH peakiusuiap Tehmamacu VIYH peakius
TeUMrd MogacuHu KenTHpaMus:

NH,Cl+KOH=NH,0H+KCl
9=k[NH,CI}-[KOH]

Tereporen peakumsanapia KarTux (asagaryd Molgajiap Uii-
THPOKU cababnu, peakiMsl Te3NUrd KATTUK MOLNAHHHI yMY-
MM KOHLICHTpalusacura 6OFmMK 6yiMait, (akar raacHMoH (€xkH
APUraH) MoINaiap KOHIeHTpauusicura GOk Oynanu:

C+C0,=2C0O
9=K[CO,]

Maccanap TabCUpH KOHYHH aHaNWUTHK KUME aHaIM3/Iapuia
3anBopsM axamusitra ara. Cudgar aHalM3UHHHT Hasapyii acocu
Xap TYPJIH MYBO3aHaT XoJaTuaary KUMEBUIL XKapaéHnapra Mac-
cajap TabCMpPU KOHYHUHW M3UMIUTHK OWilaH KyanalngaH noo-
pat. Xap OUp aHATUTUK peakuus Kaiitap xapaéH 0ynub, xai-
Tap peakuusuiap oxdpurada 6opMaii, KUMEBHMIA MyBO3aHaT XoJia-
TH 103 Gepuinra onub kenagy. KuMépnii MyBo3aHaT BYXKYyAra
Kenuiinra cabab, peakuara KUpUUIyBIH MOJIalapHUHI KOH-
LieHTpauysmapy y3rapuMiny HaTvXacuaa TYFpU Ba TecKapy pe-
aKLMS TeUKNapUHUHT OUp-OMpura TeHIammub KONMIHIUD.

Kyituparu peakiysina KUMEBHIL MYBO3aHAT Kapop TOMaju,
ned xucobnalinuk.

FeCl,+3KSCN ¢ »Fe(SCN),+3KCl

Kumépuit MyBosaHat Xonaryna TYFpy peakiLus Tesuru (9,)
TECKapy peakiust Te3nuru (8,)ra TEHIMAMAMN, AbHU

9,=9, @.1)

TYyrpu peakuus teanuru 9= K [FeCL} [KSCNP
17



Teckapu peakuys teanury 9,=k [Fe(SCN),J-[KCI}® 6¥nanu.
MyBo3aHaT X0JaTH YUVH:

k,'[FeCL]}-[KSCNJ* =k,[Fe(SCN),]-[KCIJ?

Hovmuii Mukzop K, Ba k, lapHu TeHIIIaMaHUHT OMp TOMOHUTA,
KOHLIEHTpauusu1ap UpoIaCHHU UKKUHYM TOMOHHWIa KYaupcaK:

k, _[Fe(SCN),]- [KCIP
k,  [FeCL].[KSCNT 22
OYnmagu. 3oTaH, UKKU JOUMMWIA KaTTATMKHUHT HUCOAaTH XaM 101~

MWii coH G¥iaramymry ydyH yam K (MyBosanar koHcTanTach)
Gutan GenrwiaiMus. byHja, Kyidumary KYpUHUIIL KeTub YuMKanm:

[Fe(SCN),}-[KCIY
K My = 3 (2- 3)
[FeCl,}-[KSCN]

KuMmEBHii MyBo3aHAT BYXYAra KejlraHIa peakllidsi Maxcy-
JIOTAapy MONSAP KOHIIEHTPaUUANApy KymaTMaCUHUHT AacTiial-
K1 Monianap MoJisip KOHLEHTpalunsiapy KyraiiTMacura HUc-
6aTy alfiHy TeMreparypaza Iy peakiiks V4VH JOMMHI KaTTa-
JuK Oynub, MyBozaHaT KOHCTaHTACH AevUnanu.

KumépMii MysosaHaT KoHcrtaHTacu K HUHI (u3nKaBuii
MabHOCH 1UYHIaH uOOpaTku, alfHu TeMTiepaTypana Ba KOHLIEH-
Tpauusiiap 6up xwi (peakuMsira KMpUILIYBYH MOIJANap KOH-
LeHTpausaiapy 1 Mon/n aaH Gynrasma €kv yaapHWHT KOH-
LeHTpalusIapy KynaiitMacy 1 ra TeHr) 6ynraHna TYrFpu peak-
UHSHUHT TE3NUIU TecKapd peakUMSHUHI TE3NUIWaaHd Hedya
Mapra KaTTa 3KaHJUTHHU KypcaTanu.

YMmymuii renrama mA+nBg—PpC+gD 6unan udonanaHa-
JIMTaH peaKliysl YuyH Y4 XWJI MyBO3aHaT KOHCTaHTacy Oy
MYMKHH.

Tepmoavnamuk mMyBosaHat koncrantacu (K)) peakuwsiia
MIITHPOK 3TYBYM KOMITOHEHTJIAPHMHT aKTURITUKIIADUHUA XUcoOTa
OJITaH XoJna €3umnanm:

gl ol
K]" L C D

m__n 24
Oy Oy St
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'f-r Moananap Tabuary Ba xapoparra OoFIMK OViiamau.
_TeHmama (2.4) nmarm xamMma Mojpaliap akTHUBIMKIAPH
(=[1-) 1m [].f Gunan anmaurTupunca, y xona

C1?-[DYE £ fb
= CL LIS 9
[4)" -[BI" fi 13
Oy Cbha, KC — KOHLIEHTPALMOH MYBO3aHAT KOHCTAHTACH

1 f _[€])”-[DY
5 i e B et
7R Oyrannury yayH, £ [A]" -[B]"

K,
BunoGapun, K. = -—; Kemmb YUKamIH.

K. peakimsira KUPHILIYBYY MojUlanap TabMaTyl Ba XapoOpaTHIHT
‘by“KHstcn OymubriHa KonMacnaH, 6anky MoH KYYUHUHT XaMm

YHKIugeunmp. Arap u—0, f-1, y xonaa K. — K, 6§nanm.

. Opurmana acocuii peaKLiisl KOMITOHEHT/Iapi/IaH TallKapH,
CHAKN peakiysra KUPUIYBYM GETOHA MOIANAP XaM MIITUPOK
9TCa Ba Gy Gerona Mo[zanap acocHii peaki[is KOMIIOHEHTIapH
Buay pakoGar peakiiysira KMpHilca, y Xo/ila cucTeMana My-
BO3anar XoJIaTv Xap 6uUp KUMEBUI peakilvsi MyBO3aHAT XOJia-
THTa Kenraran KeiMHIUHA coaup Oyanu.

.. lacanaH, acocuit peakumsi Fe**+F— FeF?** rapkutuna HCl
Gyrray apurMana 6opasnty, ne6 ¢apas Kunaitiuk. by cucre-
Mala acocuit peakuust GumaH GUPraiuKIa Kydujaru pakobar
PeAKUkngnapy xam GOpUIIM MYMKUH:

Fe**+Cl g2 FeCP*

FeCP*+Cl- &® FeCl*+ ..... +FeCl;

F+H*«+®HF
FeF>+F S ZFeF ... +FeF >
Mygosanar naiituna ¢rop 6miaH Gorranmarad Temup (111)
MOHNapy spyTMaa KyHUIar KYPUHKILA GYIHIIA MyMKHH:

Fe'*, FeCP*, FeCL*, FeCl,, FeCl,,
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¢drop 3ca F- Ba HF xommna Ba FeF,* nan FeF* rasa 6¥mum
MYMKUH.

Acocuii peakiiyisi KOMIOHEHTIapMHUHI MyBO3aHAT KOHLIeH-
TpaUMSUIapMHM KyHWIard TeHITIMK opKanyu udonanaHaim:

[Fey. ] = C;-}h Vs C.!.[-s+ = [F63+ 1+ [FBC12+] Tt [F8C3'4_]
{Fe‘_] — Cf’" -;}"F_; Cf"— :[F‘]_,-[HF]

T + B = 2+ 3—.
[Fe 2]=(,E3,L.3+-;vm.n;CFQF2+ [RRE™ et [ FEE]

Gynmarn 7 Fe3t 4 o 4 g2+ MyranocuS xonna Fe, F,

FeF?* nmapHuHr MOnAp KUCMJIapH.

Monsap xkucMm — adiHy Oup 1ak/a KOHLEeHTpauuscy be-
PIJITaH 2JIeMEeHT (MOHYHITHT DpUTMallary XaMMa Makimiapy KoH-
ueHTpauysIapyu HuruHauck (C)HMHT KaHAal KMCMUAHW Tai-

KW KWIMIIMHY KypcaTau: y = %
Arap cucrteMana acoCUi peakiivsl KOMIIOHEHTI/IAPUIAH Talll~
Kapy acocHil peakiiMsi KOMITOHCHTIIapy OWiaH pakoGar peak-
LMSICHUTa KUPUIITYBYM OeToHa MoAIasiap UIITUPOK 3TCa, Y X013
(2.4) TeHrTaMaHu Kyiuaard KypuHWiia €3uil MyMKUH:

_at-ap _[CY-[DY fE-f5 _C&-Cp yé-vs

= = F
"Tef-ay [AI"BI £7-fi CICpovi-mi
CP,C?
Oy TeHIIaMaaru 2 2=K, (2.6)
th 'CB

K, — maprim éxm apdexTis MyBo3aHaT KOHCTaHTaCH.
YE-Yh K, K,
o _n —V GYAraHaurn I W e

Ya'Vs ¥ e b % R
Mlapriu mysosanar xoHcrantacu (K ) peakuusra Kupu-
IIyBYM Moamanap Tabuaru, Xapopar, MOH KyJH Ba pakobar pe-
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AKIIMHCHIa KUpUILYBUM GeroHa MojJanap KOHLIeHTpaluscura
XaM BOFTMKAUP.

Typau TMNaary peakuysiap pakobat peakuusanapy 6yumu-
M MYMKWAH, YYHOHYM KOMIUIEKC XOCWI KWJIHIL, OKCHIUIa-
HUI-KAUTAPUIMIL, YYKTHPKHIL, KY4CH3 KHUCIIOTa Ba KYUCH3
acocjap xocun 6ynuimm Ba XoKaso.

X.ap 6up KMMEBUM peakuusiga kynnad K O6yaumun Mym-
KuH. MasjiyMorHoManapaa ¢akaT OJJIMH peakUusiapHUHT
TePMOAMHAMMK MYBO3aHAT KOHCTaHTanapu Oepuirad 6ynuo,
KOHIIEHTPAllMOH Ba IIAPTIM MYBO3aHAT KOHCTaHTalapu
KypcaTUJIMaiiu.

Arap MyBosaHaT koHcraHtacu K=1 Oyica, OyHma Tyrpu
Ba TECKapy peaklMsIApHUHT Te3JMKIIapyu JesApJd TeHITIUTH-
Hu (61p XWUJ SKAHIUTUHN) Ounpupand. bopauio, K(MyB)HUHT
kuitmaty 1 naH kuuMk 6yica, Oy Teckapy peakiius KarTta Tes-
auK 6unaH GopaérraHaurdHm Ownnupanun, 6uHoOOapuH
K(MyB)HUHT COH KuifMarura Kapab peakUWsSHHHI Kalicu To-
MoHra 6opaéTralIMruHy Gumuin MyMKuH. KuMéBuii MyBosa-
Har koucranTtacu K(myB) Xyna karra 6yica, Oy T¥rpu peak-
LM oXupuraua GOpUIIMHYI KypcaTaau; sibHU Oy Xo/la MyBO-.
3aHaT YHITA CWDKUAraH Oyaamm.

Maccanap TabCMpH KOHYHWra CyssHUO, KUMEBUH MyBO-
3aHaT XONaTUHU GOIIKAPUII MYMKWH, STBHU KalTap peakiusi-
NApHUHT MYBO3aHaTWHU Yy €ku Oy iyHanumra Oypuin Mym-
KAH. MacanaH, 10KopuIa KypuiaraH MyBO3aHaTAaru cucre-
Magary Kajauil pomaHUI KOHLEHTPaUUACHUHHU OUIMpUIICca,
OyHa KUMEBUI MyBO3aHAT TYFPU peakL i TOMOHTA CHIIKHIi-
11, Fe(SCN), HUHI KOHUEHTPAIIMACH OLUTAaH/IUIH YIYH 9pUT-
MaHUHT KU3WI paHrTa OVsUmmiiM Kyvdasiy. -AAKCHHYA, Kauui
XJIOPHAHWHT KPUCTAUIApUHM KYLIWIUIIHA TECKAPH peakiius-
HUHT YCTYHIUTMHU KeATHpU6 yuKapaav, KUMEBUI MyBo3a-
Hat yanra cwokuinu, temup (I11)-pomaHuaHMHI KOHLEHT-
pauuscy KaMagny. DpUTMaHUHI paHIy KM3WI paHIllaH cap-
FUII paHrra yra Souuraiay.

Maccanap TabCUpH KOHYHM KATBWiL Tapsjia 37€KTpPOIMT-
Macaap Ba KYUCH3 BNEKTPONUTIADHHUHT CYBIU CYIOATHPMITraH
spuTMaTapura Kywianunagy. Kyucus sJieKTpOJIUTIAPHUHT CYB-
Jlary KOHLeHTP/IaHraH 3puTMaiapy Ba XaMMa Ky4YiH 3JIeKTpo-
autnap (kucaoTanap, MLIIKOpiap, Ty3lap)HUHI CyBIAaryd 3puT-
Majapy Maccajap TabCHPM KOHYHHra OyicyHMaiam.
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2.2. Maccanap TabCupu KOHYHWHH 3JCKTPOJHTHK
JUCCONMIAHNTI KAPACHNTA KYJLUIaHAIIM

AHaIUTUK KUMENA KYIITUHA X0JUIap/la KYUCH3 JeKTPOTIUT-
Jap spuTManapu 6unan M 6akapunany. Kyycus snekTpoinT-
JIADHUHT CYBIM 3PUTMANIAPUHUHT XAMMA XOCCAJIAPUHU DIIEKT-
PONUTUK IMCCOIMNAHMII Ha3apuscH TYLIYHTUpUO Gepanu. By
Ha3apUSHUHT MOXHMSTU Kyluaarwinapiad ubopar: Tyanap, Kuc-
JloTajlap Ba acOCJIApHWHI MOJIEKyJalapyu CyBIa 3pUTWIraHIa
MOHJIApra rapyaiadany; 6y MoHJIap 3pUTMaia MyCTaKWI 3ap-
pavasiap Xonuma daonuar Kypcatud, Gollika UOHIAp Ba MOJIE-
Kyaaltap 6ynuinvra 60FIMK 6YIMaraH Tap3na KUMEBHMIA Ba DiIeK-
TPOKUMEBHWI peakiMsIapaa UINTHUPOK 3Ta onaau. VioHnapHUHT
MycOar Ba MaHgwii 3apsigiapy MUKAOPH TSHT OYITaHIAry yayH
3pUTMa OYTYHIIUTHAYA 3JIEKTPOHEUTpasIup.

Ky4cHs aneKTponuTAapHUHT CYBIH dpUTManapuaa cakar

AUCccOLMIaHuIl BopMacnaH, SIbHH MOJIeKYIaJlapHUHT HOHIap-
| ra HapyaTaHWIIM Xapaéuy OuitaH OMpraiukia Teckapy Xkapa-
€H — accouManug XapaéHu, SbHU UOHJIAPHUHT OUPUKHG, MO-
JieKyjanapra ainaHunid xam Gopamy, OYHIA 3AeKTPOAUTHWHT
JUcconWIaHMarad MoJIeKyJIaiapuHi KaMaiub Gopuiiu xuco-
Oura MOHIAHUIN TE3NMWUIU Macasiid, aCCOLMNAHUINT Te3TUTH 302
omanu. Huxosr 6y IMHAMUK MyBO3aHATTa OJMO Kenaau, Auc-
coLIaHMaraH MojieKyjajlap Ba MOHJIap HUCOMI MUKIOpIapH
nouMuid 6Ynub Konami, 6y HUcOAT JIEKTPOTMTHK AUCCOLIUIA~
HUII Japaxacy 6uwiaH TaBcudiaHaim.

DpUTHUITAH 3JIEKTPOIUTHUHT YMyMUIU MUKIOpPUAaH KaHya
KUCMH HOHNapra aXpaJulIWHU KypcaTyBUYM COH 3IEKTPOJIH-
THK JVCCOLMANIaHWII €KY MOHJIAHMIN Japaxacu geiwiany Ba
rpekua o (aneda) xapdu 6wian OenruiaHagy.

DNEKTPONUT PPUTMATAPUHMHT HOHAAHUII lapaXacu aiHU
SMEKTPOIUT TabMaThra, UIIaTHWIraH 3pUATYBYH TabuaTura, 1y
OwiaH 6vpra 3puTMa KoHLeHTpauusicura Sommk 6¥namy. Mox-
JIAHMWII Japaxacw KuiMaTH aMaiijia Xap Xwi ycywlap 6uinaH
MacaJlaH, 3pUTMAHHHWT IMEKTP YTKA3YBUYaHIIMIMHH, YHUHT My3-
JIalll TeMIlepaTypacUHMHT Tacaiviivra Ba KalHalll HYKTach-
HUHT OIMINMra kapab Ba Gonrka ycymiap GviiaH aHMKIIaHAM.

DIEKTPOMUTUK AUCCOUWIAHMII KaWTap XapaéH OYaub,
JIMccollMaJlaHMarad MoJieKyJaiap Ba MOHJIap Vpracuna KMMmE-
BUI MyBO3aHaT ByXy/ra keaummra onud kenanu. Iy cababmu,
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Oy xapa€Hra maccajap TabCMpPU KOHYHMHM TaTOMK KHJIWII
MyMKMH. MacanaH, cupKa KHWCIOTaHMHT AMCCOLMIIAHUIIMHN
Kyhuparuya kypcaruim MyMKUH:

CH,COOHg-»H*+CH,COO"

By TeHrmamara Maccanap TabCUpy KOHYHUHU TaTOMK, KIJICAK,
MYBO3aHAT KOHCTAHTACH KeJIub UUKANW, DJIEKTPOJIMTAap YYyH
MYyBO3aHAT KOHCTAHTACH TYILIYHYACH JIEKTPOIIUTHWHT JIUCCOLM-
JIAHWIT €KW MOHJIaHMIII KOHCTAHTACH HOMU DWITaH MULIaTAIIN.

[H"]:[CH,COO0]

K,,,(CH,COOH)= TCH.COOHT >
3

Arap 3JIeKTPOoNUTHUHT opMysiaciHi KtAn maxknuna ugo-
JalaHca, WOHNIaHWII TeHIIaMacyl YMyMUi KYpHUHMIINA Kyiiu-
naruya €3|nanu:

KtAng» Kt +An
_[Kt*)-[An"]
won [ Kt An] (2.?)

K., 2MEKTPOIMTHUHT MOHJIAPIa aKPATUILT MOMWITHIUHE Y40~
BAAVP. Km. KyiMaTH KaH4a karta 6Y7ica, Ky4cu3 37eKTpoiuT IIyHYa
KVTIPOK, IMCCOLTWIAHAIM Ba 3PUTMAJiari Oy aMeKTpoliuT HoHJIapy-
HUHI" KOHLIEHTPaUSAIapy MYHUAIHMK JOKOpK OYiiany. .

WoHnauuIn fapaXxacH Ba KOHCTAHTacH MOJEKYTaapHUHT
WoHJIapra rapyaJlaHvinuaad ubopar 6utTa XapaéHHu udoaa-
JIAaraHu yuyH, 0y KuimMaTnapiaHd OUpUHN UKKUHYUCH EplamMu-
I1a aHHKJIall MyMKHWH.

Bunap snektponuTHuHr, Macanad, CH,COOH uuur xap
Oup axpanaérradl Monekyiacyu 6urragan Katuod (H*) Ba our-
tanad aHvoH (CH,COO) GepummnHu Xucobra onub, nowsa-
HU1I1 KOHCTAHTACH TEHITIAMAacUHY OollIKaya KYpUHULINA €M1
MymkuH. 111y Maxcamma, MKKUATA MOHIA IapyanaHyByM SJEKT-
ponut (CH,COOH)HUHT Monsp KOHUEeHTpatusiciHu C(mom\1)
O1naH, YHUHT HOHJIAHMIN JAapaXacuHU ofaTiaruack o 6unaH
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Genrunaiimus. Jduccolmnanmniman Xxocun 6ynarad xap 61up HoH-
HU KoHueHTpauusacu Co ra TeHr 6¥nagd; AUCCOLMIIaHMAraH
MoOJIeKyJanapHUHr koHenTpanusicy aca C-Ca éxku C(I-o) Kuti-
Marra ara 6ynanu. by mwapriau 6esrunapHmn GMHap DJEKTPOIUT-
HMHT WOHNAHWLI KOHcTaHTAacH TeHmiamacu (2.7)ra kyiicak,
Kyitugary KYpuHMLLIra sra 6y1amus:

_(Ca)-(Ca) _ a* :O:ZC_ _a’C
T Cd-a) C-a) g N 28

By (2.8) Tenrnama OcrtBana (HEMUC OJTMMHM)HMHT CYIONTH-
PHII KOHYHU HOMU DWIaH IOPUTHIYBYM KOHYHHUHI MaTeMa-
THK nbogacu 6¥nub, Kyucus aNeKTPOJUTHUHT KOHIAHMWIN Ja-
paxacu Ounad wy 37eKTPONUT KOHLEHTPAIMACH OpacHiaru
GormaHuIIHK udopamaimy.

DNeKTPONUT eTapiuya Kydcus Oiica Ba YHUHI pUTMacH
YHYa CyIONTHpWIMaraH 6yica, aiiHu 3JEKTPOJIMT 3PHTMACH-
HVHT WOHJIaHMIN JapaXacH o Xyaa Kuuuk Oynamu, (1-o)umnr
KuiimaTy Oupra gespau TeHr 6¥aub Konaau. Iy cababnu, 6yH-~
Jlall SNeKTPONUTIAp YIyH MOHJIAHUII KOHCTAaHTACH TEHIIaMa-
cy Kyliunaru KypuHuIga 6yinamu:

K=02C &Ky @ = \/igi - (29)

Kypud yrunraH KOHYHHATIAP ACOCHIa SKCIIPUMEHTA My
GwiaH TOIMWIraH NOHJIAHW I apaXkacH €pliamuiia KyUCH3 aieK-
TPONMTHUHT MOHNAHWIN KOHCTaHTacH KUUMaTHHM xXucobnad
YUKAPUIL MYMKMH, aKCMHYA MOHJAHMII KOHCTAHTACHHUHT
KMUMAaTh MabayM 6¥ica, KyucH3 SMEKTPOTUTHHHT MOHIaHHKII
JapaxacuHy OCTBaJIHUHT CYIOJNTHPHIL KOHYHHW TeHIJIaMacu-
nad doinananub, xuco6mad TonMIl UMKOHHUATH MaBXyIl.

1-mmcon. Cupxa kucaoranusur 0,1 N spUTMAacHHUHT WOH-
Jauvil gapaxacu 1,35% ra tedr O6yaca, cupKa KUCIOTAaHMHT
VOHIIaHUII KOHCTAHTACH KUAMATUHU TOTMHT.

Eumm. 1. Monnanumi gapaxacuuur domanapia udomganan-
raH KMimMartunad MoJl/n Jia udonanavrad KMiMarura yTunamny:
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1 mon — 100%

i 1,35-1
- X =-="—=0,0135
X mMon — 1,35% 7100

éku o=1,35:100=0,0135. *

2. VonmaHuIl KOHCTaHTacH TeHIamacu (2.8)man K To-
rmnanu. Crupka kuciora 1 Heruamy 0ymranmury yayH 0, 1N spur-
macu 0,1M xucobiaHagu.

2 2

2 Ca” i 0,1-(0,0135)" =1,85-10°

UoH | -g 1-0,0135

2-mucon. Yymonu kucnoranunur 0,2N apurmacuiia Bogo-

DOJL HOHJIapW KoHueHTpauusicy 6,0-10°° Mon/n 6¥irca, 1y Kuc-

JOTAHWHT MOHJIAHULI TApaXXacy Ba KOHCTAHTACUHE XMcobiaHT.
Esmn. 1. MoHnauuiu gapaxacyu KUHMaTH TOTIMIAIN:

[H°]_6:107
oAl T

2. Vlonnanuii napaxacu KMiiMaTy acocyzia Ba 1y 3puTMa-
HUHI' KoHueHTpauusicy (0,2N=0,2M) EpramMuaa YyMoau Kuc-
JIOTAHUHUT MOHJIAHMII KOHCTaHTACMHM XUcoOmaHaIu:

[H*)=C-a 6y epnan @ = =3-107?

K,,,=Ca?=0,2(3-107)>=1,8-10*

2.3. Kywin 3JeKTpPOJMTIAAP HAAPUACH

Kyucu3 anekTpoIUTIapHUHT HOHJIAaHULIM KUMEBHI MYyBO-
3aHarra onyd Kenaay Ba MabJiyM KoHcraHTta 6unaH TaBcudia-
HULIM MyMKUH. Ky4ny saexXTponuTIapHUHT HOHJIaHHWILY TaX-
prbaJylapHMHT K¥pcaTuiinya, Maccanap TabCHPW KOHYHMTa
oyiicyamaiinu. Kaunaiinup 6Upop KyWin 27IeKTPONUTHHUHAT Xap
XWJI KOHLUESHTpalMs YY4YH WOHMAHWIN Aapaxacy KUMMaTUHH
aHuK1a0, MOHNAHMIU KOHCTAHTacH XucoblaHca, OJMHIaH
Kuitmar yarapyBuyaH O¥namu.
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b 1-kanBasn
KCI punr 18°C paru AMCCOLMIAHU TN

KoHueHTpaums,
Caion/n 2 1 0,5 0,1 0,01

it 0,712 | 0,756 | 0,788 0,862 0,942
JIApAKACH, o

Honnanmin
KOHCTAHTacH,

3,52 2,34 1,46 0,538 0.153

Bomika Kyuny a7eKTpoNuTIapia XaM Xap XWi KOHIIGHTpa-
nusapna K suHr xpiiMati fouvuid 6ynmManau. Kyunm anexr-
POJUTIAPHMHT KYICH3 3JICKTPONUTAapAaH (hapky yKu, Kyduiu
3JEKTPONUTAAPHUHT IUCCOLANTAHWII KOHCTaHTacK Oy iMaiiny.

Kyanu siekTpolMTiap 3pMTMACHHMHI Maccanap TaheHpH
KOoHyHMTa 6YiicyHMaciTy, AppeHMYCHWHT KJIacCHK Hazapusicyi-
ra TAMOMMJIA 3MI SKaHIMTMHUHT cababWHK KYIT BakIraya M30X-
716 Gepui MyMKiH 6¥vary. 1923 iiunna Jle6ait sa 'okxen To-
MOHMIAH (haHra KUpUTWIraH KyWiM SJCKTPOIIMTIAD HazapusicH
Oy PIEKTPONUTIAPHUHT TabUaTUHU TYLIYHTUpHO Gepow. Kyumm
IMEKTPONIATIAD HA3apMsICH WOHIAp YpTacuary 3MeKTpoCTarvK
¥3apo TakCcHp KyduHY Xucobra onami. Kydycus aekTponriap yayH
Xap XWJ 3apsUUTaHTaH MOHJIAP YPTACUIATH BIIEKTPOCTaTHK Kyunap
TABCUPU Xucobra omuHMaiin. bynra cabab, apurmManari noHIap
KOHIIEHTPALMSCH KUYMK Ba UOHJAp Oup-OMpumaH y30KpoK Ma-
cotdana Oynanu. Kyum anekTponuriap YYyH MOHIAPHUHT KOH-
LEHTpAaLUsICH 10Kopy OY/IMILK Ba MOHNAP opackiari Macoda KHucKa
oymum xocmup. Iy Tydhaliny Ky snekTpoinTiiap SpurMack-
Jla MOHJIAp YpTacHiarv TOPTWIHII BA UTAPUII KyWapy Ce3umnap-
TV BVI1amy, Ky9Wiu 9J1eKTPONTMTIIAPHUHT IUCCOLIVIIAHMIITN Maceanap
TALCUPU KOHYHUJIAH YeTNIailaiu.

Wonnap 3apsgnra ara OyaraHiIMru yuyH, xap 6up MoH Kapa-
Ma-KapllM 3apsAIUid MOHJApHH TOPTany Ba OMp XWi 3apsiaiu
WOHJIapHM uTapamu. KyJlnoH KoHYHU OYiiMua MKKM DIIEKTPUK
sapsiUlaHrad 3appavuajiap opacuiary ysapo tancup kyuu (f)
VIOHJIap 3apsijulapy (¢) KuitMariapy KymaiitMacura TYFpu 1Ipo-
TIOPIIMOHAJT Ba WOHJIAD MapkasnapW opacumard MacodaHuHr
KBajipaTvra TecKapu TIponopLIMOHANIIND.

Fim

e €,

Z
r
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Kyunu anexrponntnap Hazapusicira OMHOAH, KYyWId DJIEKT-
POJIMTIIap KYYCH3 BJIEKTPOIMTIIApIa KapaMa-Kapluu Yiapok, cys-
JIM SpUTManap/ia TYINK HoHmaluraH 6ynaxd. KpucramiapHu peHr-
reHorpadux TeKIIMpUI ITYHU KYPCaTIUKY, KYITIMIIMK Ty3/nap-
HYHT (a30BMIi KPUCTAIUT NaHkKapanapi MoJeKyJiaiap/iaH 3Mac,
Oajiky WOHJIapMaH TallKWI TOTITaH, V3-¥3ulaH TYIIyHapJIMKY,
YJIapHUHT SpUTMAaTiaprjia MoJIeKy/ianap OynMaciury kepak. by Xon
KY4JIM SJIEKTPONTUTIIAPHUHT DPUTMaNapia TYIMK HOHTaHHIIH
XAKWIATH THUTTOTE3a TYFPU SKAHIUTHMHU SKKOJ Kypcaraly.

Opurmajary aMpyM WOHHUHT XapakaTu TYAUK, 3PKHH
GimMmalinu, 9yHKH HOH TOPTHII Kyuyu XMcoOura Kapama-Kapliu
3apsUlIv 3appauanap OwnaH kypuia® oinvHraH 6ymanu, STbHU
HOH arMmocdepacu TabcHpuna OYnanu. DIEeKTPOCTATUK Kydiap
TABCUPH DPUTMAlAry WOHJIAp XapakaTy Te3JIMIMHK KaMaiu-
ura oimb Kemaju.

DACKTPONHUTAAPHIHT HMOHJIAHUII JapaXacd ojatia yjaap-
HUHI 3pUTMATIapH 3JeKTp YTKA3yBUaHIUIMHU Yidam opKaiu
Tonmiany. Bopanio, KyWwin 3JIeKTPOIUT SpUTMAacKra 3J1eKTposi-
Jlap TYIUUpUANG, 2JIeKTp TOKU MaHOaura yjiaHca, OyH/ta Myc-
Oar zapamiM MOHJIAp Karoara, MaHdgwWii MOHNAp 3ca aHoIAra
TOMOH Xapakarnaxanu. Monau atMocdepadu Tauinad Keraer-
rad xap Oup HoHHM m1y atmocdepa opkara TOpTagu Ba UOH-
HUHT Xapakart Te3nurd kamasau. Iy cabGabiu Bakr GUpiuru
Wunia sekTpoiiapra snekrpoivrHuHr 100% muccouunaHu-
ura Hucbarad ofiraHaa KaM HoHJIap Kenanyd. BunoGapuH, saput-
MaJJapHUHT 37CKTP YTKa3yBYaHJIMry Oyiinia Xakukuil HoHJIa-
HUILK Japaxkacu oMac, 6ajiKy Kywi 3JEKTPOTUTIAPHUHT TaX-
pubana anukIaHraH 3¢ QexTUB MOHIAHUII Japakac aHUKJIa-
Hafau. MoHnapapo Ky4JapHMHI CEKWHIAIITUPYBYU TabCUPH
VOHJIAPHUHT KUMEBMI peakLiusira KUPUILUIIT XYCYCUSATHA XaM
TABCUP 3Tagd. by xycycuarHu Genrwiain yayH 1907 iunga Tioue
(aHra akTUBIMUK (o) TYILYHYACHHWU KMPHUTIN.

HMoHHMHT aKTHBIWIM AcTaHfa, YHUHT LIyHaai apdexTun
€KY 1apT/M KOHLEHTPALMICHHM TYIIYHMOK, KEPakKH, ¥ KUM-
€BMil peakiusiiapia aHa Iy KOHLEHTpaUMsra MyBoMQUK, Tab-
CUp KypcaTanu.

Kywiy anekTpoluTiap yuyH MOHIIApapo Kywiap TabCUPHU
Ky41d HamMo€H Oynrannury y4yH MOHHWIIT aKTHBIUIH YHWHT
MOJISIP KOHIIEHTpaIldsIcIaH KaM Oynanuy.
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AXTUBIHK TYlIyHYacH OunaH “akrviBnuk xosdhhuumuent”
(f) Tyirynuacu GornmkamMp, AKTHBINK xoabhduilieHTUHY QaHra
6upuHuM MapTa gaHusnuK onum H.BeppyMm kuputou. AKTUB-
JTMK KO3DPULUHMEHTH HOHJIAaDHUHNAT XapakaT4aHJIMTHHY KaMali-
TUPYBYU B2 YIAPHUHT KUMEBUIA aKTUBIUTHHU CyCalTUPUIITa
cababuu 6ynamuraH spuTMaia 103 6epanurad Xoaucanapum udo-
JIaNIOBYM KATTATMKIMD. AKTUBIKK KO3 PHUMEHTH HOH aKTHB-
JUTUHUHT YHUHT XaK{MK{K MOISp KOHIEHTpaluscura Hucha-
TH 6unaH udopanaHagu.

r=% (2.10)
C

AXTUBIUK KO3(DODUUMEHTH 2eKTPOCTATUK KYUAapHA MOH-
HUMHT KUMEBUH Xapakar KoOWNMsITAra TabCHpUHMN nbonanainu.
AxTuBIMK koabduuuentu f<1 6¥ica, MOHHUHT PpUTMafaru
XapakaTu CeKuHiamraHuHy owinupany; f=1 6Vica, HoH 3puUT-
Maza ¥3 XaKuKUH MoJisip KOHUEHTpaLMsICUTa MyTaHocUD Xoiiia
Tabcupnania onagy. byHnali xomna o=c Jie6 xycobsaim MyMKWH.

Kyuwmm anekTponur sapuTManapia HoHIap aKTUBIUIH yiap-
HUHT MOJISIp KOHUEHTPaLMSICUIAH ce3unapnu GapkiaHanu; my
cababnu xucoGnamuiapia Maccajiap TabCUpPH KOHYHKM TEHIa-
Macyra MOHJIAPHWHT MOJSID KOHLEHTpalVsIapy KViPUTWIMAiA,
VIapPHUHP aKTUBIMKIIApU E3WIMILIU Kepak.

HVioHnapHUHT aKTUBIUK Ko3¢qDuiineHTH (hakar Kywiv s/eK-
TPONMUMTHUHI KOHLIEHTpaiusacura 60FIuK 6ynmMaii, myHUHTAEK
9PUTMaa MIUTUPOK 3TYBYM XamMa 0oliIKa HOHIap KOHLIEHTpa~
uusicura XaMm Gornugaup. Dpurmanaru 6apya MoHmap Ypracu-
JIaTU MEeKTPOCTATHK Y3ap0 TAbCUPHUHT YIU0BK XucobmaHraH
DPUTMAHUHT 21€KTP MalIOHH KATTANUIWHA 3PHTMaHUHUI HOH
Kyun (n) ne® somuam kabysi KMAMHIaH. DpMTMa WOH Kyuu
1921 #un T.H.Jliouc Ba M.Pennen ToMoHnapumaH Taknud
KWinHraH dbopmynaa 6yiinda xucobnaHamu:

1
u :5((11 2 4C, 22 +C 2 # 4 CL2) (2.11)

6y epna, C[, C,, C,, C, — spuTMazaru aiipuM HOHJIAPHHHT
MOJISIP KOHUEHTpallUsIapy:
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Z 2 Z} 722, 72— KBafpara ojIMHTaH WOHJIADHUHT 3apsi/iv.

DPUTMAHUHT MOH KyYM MOHJIAP KOHIIEHTPAlMSUIADMHY yJIap
3apsijulapy KBajapaTura KynanTMalapy WMFMHIMCHHWHT SIpMU-
ra TEeHTAUP. . {

1
p=33C,2} (2.12)

Mucoa. 1 nurpaa 0,005 mon muc(Il)-uurpar Cu(NO,), Ba
0,001 mon amomuHmii cyndar Al(SO,), cakjioByu IpUTMAHUHT
WOH KY4YMHH XucobjiaHr.

Ewmm: Cu(NO,), & Cu?*+2NO; ; AL (SO )a®2A*+350,>

U= ;(n,rms-z’ +2-0,005-1% +2-0,001-3% +3.0,001-2%) = ;(o,ozu +0,010+ 0,018+ 0,012) = 0,03

DpUTMAHWHT HOH Kyud (p) OWnaH akTUBAMK Koadbumm-
CHTH Ypracyparu Maremartuk SormanHuiau 1923 iwina I1.de-
fait Ba E.['toxkken TorraH 3pUTMaHMHUT KOHUEHTpauusicura
kapab, 6y GortaHuil Typau dopmynanap 6unaH udoganaHamy.
Cywontupuiarad sputManap (0,01-0,05 N) yayn kyiiunaru dop-
MyJiajian coinaiaHuIany.

—tgf =0,52%[u (2.13)

Konuenrpaanran spurmanap (0,1-0,5N) yayn cbopmyna
(2.13) mypakkabmamanu:

2
~tgf =0,52° YE_
2f= e | (2.14)

Hownanui KOHCTaHTacH TeHVIaMacuiari MyBo3aHaT KOH-
LIEHTpalUsaIapy YpHUTA HOHJIAp aKTUBIHKIapy Kyiiuica, Kyd-
JIM 3JIEKTPOJIMTIIAp IPUTMAlIapyra, Ky4CH3 3/1eKTPOIUTIapHUHT
KOHLIEHTPJIAaHI'aH 3pUTMaapura Ba Ky4id 3JIeKTPOJIMTIap
WUITUPOKUIATA KYUCU3 3NEKTPOJIMTIAp 3pUTMalapura
TAAYKIM TeHriaMa kenmu6 uvkand. Kt, An, kypunuiiari
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KYUIH 2JeKTPONUTHUHT HOHIAHULI KOHCTAHTACH TEHTIaMach
(2.7)maru MyBo3aHaT KOHLEHTpaUuAnapy YpHUra HoHJIap ak-
TUBJIMKJIapu KViiuica:

2 3
a ke - ad an*

- (2.15)

aKl'z Any

Kiydn, =

Kenmmb YrMKam. AKTHBIUKIAp 6unaH ndoanaHral SNeKTPOJIMTHK
Judccotnaguin koHetadtacu (2.15) Xakukui éku TepMoarHa-
MUK KoHcTaHTa e6 atanany. TepMoIHMHAMHK KOHCTaHTa KuitMa-
TUjaH Goiianadnud spuTMaNard MOHNIap AKTUBIIAKIIAPUHU TO-
Tivi Ba Oonika OMp Karop MacanajiapHu Xan KWidil MyMKUH.

2.4. Cysnunr woH KynaiitMacu. Bonopon kypcaTguy

AHAJIMTHK KUMENa doinaiaHruIaaurad KUMEBMI peakiiusi-
Jlap KynuHYa cyeiy 3puTManap OuinaH Gaxapuiamu. Tosa cys
ymuam MyMKHH OGYiiraH 27eKTp YTKasyBUYaHJIMKKA 3ra, YYHKH
CYB MoJIeKyJianapH XKyaa o3 6yiica XaM WOoHJIapra napyanasdaiu:

H,0 ¢» H*+OH-

AHaIM3 KUNMHaIMTaH 3pWTMaja 3pUraH Mojaia WOHJIapu
Gunan 6up xaropaa xap moum H* Ba OH- wonnapu xam 6yaanm.
CyYBHUHT 3JIeKTp YTKa3yBUAHIHUTH acOCHIa XUCcobIaHTaH BOJIO-
POJI MOHTIApW Ba TUAPOKCHJ MOHIaPUHUHT KOHIEHTPAlUsIa-
pu cypaa 107 Mon/a ra (22°C) TEHTNUTH aHWKTAHTaH.

CyBHMHT MOHIAHUIN Xapa€Hu KalTap GYnraHnury yayH, Oy
XapaéHra mMaccaiap TabCupy KOHYHWHM TaTOMK KWIMO, MOHIa-
HUITHUHT TepMOAMHAMUK KOHCTAHTACH TEHIJIaMacy €3nnanu:

aH‘ -a

- i (2.16)

Q4.0

K,—CyB MOHIAHMIIMHKUHT TEPMOAMHAMMK KOHCTaHTacH
6yimo, 25°C na K =1,8-101
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1 sutp cyBua (1000r:18) 55,50 mon cyB 6ynud, yinapaad
- 10" MoH HOHIAHTAH XOIAT/IA, CYBHUHT KOJIraH MUKAOPH HOH-
JlaHMaraH MoJlekysianap waknuia 6yiaagu. CyBHUHT MOHIaHUIL
JlApaxkacH XKyla KMYMK 6yirapnuru cababnu, gdccouusiaHMa-
ral cyB MoJieKyJalapy KOHICHTPaUMSACHHM XOXJaraH CyBiu
JpuT™Manapia gfouMui ne6 xucobiaur MmyMkuH. Iy ca6abnu,

TepMOAMHAMUK TeHIama(2.16)aaru 4,0 HM 4arl TOMOHTa YTKa-
310, KYpUHMIIUHK Y3rapTupca O¥namu:
K, 85 =8l 2.17)

H” OH

IMynpait kunu6, teurmama (2.17)HUMHMT Yall TOMOHMIA
WKKWTa JOMMWIA KaTTaluK: @y ,-CYBHUHI JIMCCOLMIAHMAraH
MOJIEKY1aNapMHHAHI aKTHBIIHMIH Ba KR-HHCCOHMaHWHPMHF TEP-

MOJIMHAMMK KOHCTaHTACH Xo¥namrad. Mkku nouMuii karra-
JIMKIap KynaiTMacu XaM yarapMac KaTTajuk 6YIrasanry yuyH,

K, a,, xynaiTManu sHru Kodcranra K mo (K, notunya Water
— cyB) OuiaH ajMaluTHpHica,

Kyo=Ka-a,,=a, a,. (2.18)
Kesub yukanu. By Tenrnamara K HUHT SKCIIpUMEHTaN KUiMa-
TH Ba CYBHUHT HMOHJIAHMaraH MoOJIeKyJIalapy akTUBIWIHA KHii-

MaTJAapuMHU Kyiiuica, Kyiunary KypruHuiinra ara 6yaanm:

Ky »=1,810"5550=1,0 -10-4 ('=25C)  (2.19)

Bomopon MoHIIapy Ba THAPOKCHIL MOHJIAPM aKTUBJIMKIIAapH
KynaiTMacy CYBHUHI MOH KymalitMacu 1eb aranaau Ba ysrap-
Mac Xapoparila JOMMMIi KuiMarra arajaup.

Kuménnit To3a cysna H* Ba OH- MOHJIapUHMHT KOHLIEHT-
pauusinapy xyna knuuk (1-107 mon/n) 6yaranivri ydyH ynap-
HUHT aKTUBIAKIAPU aMaifa [y KOHIaPHUHT MOJISIP KOHUEH-
Tpauusyiapura TeHr:

Ky o=a,-a, =[H'{OH]=1-10-4(>-25'C)  (2.20)

H* Ba OH  uonJapUHUHT KOHILIEHTpalusiapu Oup-6upu
OunaH Teckapu MpornopluoHan Tap3fa 6ornaHuiiga 6ynanu,
JAeKUH Xey Bakr Oy GomiaHMII HONTa TeHT Oynmaiiny:
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[H*]= Kuo [OH = Ko
o] = 1= [H*]

Cysna Ba cysnu sputMmanapaary H'" sa OH- uonnapu
KOHILIEHTPALMSUIADUHUHAT Y3apo OormaHuInUuBEK Ounrad xonja,
Xap XuJl MacajajapHu e4uil MyMKWH.

Miucoa. 20°C xapopart/jia BOAOPO MOHNAPUHMAT KOHLIEHTPa-
uugacu 2-10 mon/n ra Tenr 6ynca, OH- nonnapu xoHueHrpa-
LUSICHHM XHcobJiaHT,

Ewnnr: 1. 2KagpanmaH (MablyMOTHOMAJaH) CYBHUHT MOH

kynaiirmacuny 20°C nary Kuitmarviiy Tonmb oramus: K, ,=0,69
-1014-(20°C).

2. I'iipoKcul MOHJIApPMHMHT KOHUEHTPaLUICUHU X|cob,1a-
HaIW:

K ) -14

[OH™]= [ };“’] = 0’29_1:)?4 =0,345-10" ggy 3,45 - 10" Mon/n

SPUTMAHUHT MYXUTHHA BOZOPOA WOHJIAPUHHUHI KOHLEHT-
pauysic Gmian Tascucdnam kabyn Kununrad. Heirpan sput-
Manap/a BOAOPOI HOHJIapHHWUHT KOHUEHTpaLMsIapy rIpoKCH-
HOHJIapY KOHLeHTpaLusacura teHr 6ynagu. Kucioranu spurma-
nappa H* nonnapu konuentpaiiugen OH voHiapu KoHIIEHTpa-
umsicura HucOaTaH Karra, MIIKOPUH 3pUTMaTapia 3¢a KaMaup:

Heditpan myxur [H*]=[OH-1=10"mon/n

Kucnorany myxur [H*]>10"Mon/n

Wmikopuii myxutr [H*]1<10Mon/n

DpPUTMANapHUHT KUCIOTATWINIMHKY €KUM MIUKOPUIIUTHHI
MaHbui Mopany Japakagari KYypcaTkKuaiav BoAopod MOHIapH
KOHLEHTpalmsuiapy 6wiaH udonanail, aMania KylaicH3amp.
Miynusr yuys C.I1.3epeHceH CYBIM SpUTMAanap MyXUTUHY BO-
‘nopof xypcarkuy — pH Ownan Tascudmaimim Takiavd Kuian.

Bonopoji MOHIapUHWHI KOHLEHTPAUMSCHHY MaH(bUI1 Uuro-
pa Ouiad oauMHraH yHAu norapudmu Bonopoia Kypcatkuu pH
neb arananu:

pH=-1g [H"] (2.21)
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Macanau: [H*]=10* 6¥nranpa, pH=-lg[10*]=4, arap
[H*]=5-10"1%¥nca, pH=-lg 5-10-1%=-(0,70-10)=9,30 6ynamm.

Helirpan spurmanapna pH=7, kucnoranu spurMmanapia
pH<7, umkopuii aputManapna sca pH>7 6ynuim y3-y3uaan
[VILYHADIUIUD. !

Bopopon kypcarkuy 6unaH bup Karopaa bab3aH ruJipoKcuil
kipcarky pOH xaM KyilaHuIagu:

pOH=-Ig [OH ] (2.22)

Arap [H*]:[OH-]=1-10""* renrnamacunm Jorapugpmiacak sa
JiorapyudM GelruiapyHyu YIapHHHD TecKapy Huiopanapyd 0u-
JlaH aiMalITUpcax,

pH + pOH = pK,, =14 (25°C) (2.23)

keaub yukand. ByHmaH Xap KaHIoai cysid spyUTMaia KyHuiaru
Huchbar Tyrpu Gynamm, aeran xyiroca keaubd yuKamy:

pH=p K, ,-pOH=14-pOH

AHanuaapaa, WYHUHLAEK, KYMTYWIMK KUMEBUHI niiab yu-
KAPUILIMAPHHWHT TEXHOJOIMK XKapaéHilapyiia BOAOPOo, HOHIapUu-
HUHI KOHIIEHTpalMsIcH MyxuM axamusitra ara. Ly cababmu,
aHATTMTUKKA KYTIMHYA 3pUTMaTapHUHr pH HH 3KcniepUMeHTaT
aHuKIalIMra €Ky Hasapui xucobnamura TYFpU Kelaau.

1-Mucos. DpyUTMaIaTh BOJOPOI MOHIAPUHWHI MOJISID KOH~-
LeHTpaumsicy 2,5-10-*mon/n 6¥iica, ury spurmanuur pH sa pOH
HM XUCODJIaHT.

Eumn: 1. Bomopon HoHnapy KOHLEHTPALMACH aCOCHA SPUT-
MaHuHr pH HU Tonunanu:

-

pH=- g [H*]=-1g 2,5:10%=-(lg 2,5 - Ig 10%)=-0,3979+3=2,6
2. DpurmaHuHr pOH KuiiMaTHHY XHcoOnaHamu:

pOH=14-pH=14-2,6=11,4
Xucobaliap 3pUTMAHUHT MYXHTH KUMCIO0TaIW SKaHIKUIU-
HY Kypcaralm.
2-mucon. Harpuii runpokcunsunr 0,05N apurmacuzsa pH
KaHyara TeHr?
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Ewunr: 1. Dputmanunr pOH kypcatknum xucobnaHanu:
[OH = C oy=5'10Mon/n
pOH=-1g[OH ]=-lg 5-10%=-(0,70-2)=1,30

2. pOH xuitmaty acocupa sputMaHuHr pH xuitmaru
TONMWIAAN.
: pH=14-pOH=14-1,30=12,70

AHanuanapia 4yKMaiapHUHI XOCHJl OYIUIUKM Ba YAapHUHT
spulny GunaH GopamuraH peakuMstiapaa 3pUTManapHuHr pH
KUIUMaTHA Xucolra oNuiLTa TYFPU KeNlalu. SpUTMalapHUHT My-
XUTH cudaT TOMOHUIAH MBAMKaTopiap, sTkHU BOJOPOR MOHIA-
DU KOHUEHTpauuaaapura CoORIMK Xonaa paHIiapy yarapanurad
Maxcyc peakTHRIAp épraMuna anukiaHaau. Cudar ananusu 6o-
PUIIHIA MyXUTHUHT pH HY TaxMUHUE aHUKIaNI YIyH KyTTUHYa
METWI 3apFALIOFH, MCTHI, KM3WUi JlakMyc, deHomnbraneuy Ba
6owmka uHauKatopnapiad dolnananwiand. Teximmpunaérras
IpUTMaNapHUHT Oy MHAMKATOpIapra TALCUPUHM COMIITUPUD,
MYXUTHHHI TaxMuHKi pH kuiimaru 6enrunadany. KyriruHa xoi-
Jlapia cuar aHanusy Y9yH IUYHUHT V34U eTapii XucobnaHamu.

Ananu3 xuiuHaérran spuTMaHuHr pH kuiiMati yHusepcan
WHIUMKATOpIiap OviaH aHuKIaHaau. Y HuBepcal (EKV XXaMIaHTaH)
WHIMKaTop — Oy 6up Heya oM MHAMKATOpap apanaliMaciHHHT
SPUTMAcH MIIBTP KOFO3Mra 1uMMmaupunrasn O§mud, pH kuii-
MATIAPUHHUHT MabIyM OpaluKiIapuaa Xap Xuil panrra Oysnany.
Bonopon WoHNapu KoHLeHTpauusicura GORIMK Xoiaa i3 paHia-
PYHM ¥3rapTHpyBUM peakTURIap Kiyvuiamra ococnanrad pH vu
AHKKJIOBYY XaMMa METOLIAp KOJMOPHMMETPUK Mertox aed Homua-
Hamy. By Meromnap pH KuiiMaTHHM TaXMMHME aHUKIAIl yayH
cona Ba Kynaoup. pH Hu aHuK Ba Te3 aHuKIanl yayH Jaboparo-
pUSTIapa ANEKTPOMETPHK (MHCTPYMEHTT) Metoiiapaan ¢oii-
JanaHunagy. by Makean yayH aliHMKca Kyjail 6ynraHy xap xun
KOHCTpyKUuMsinars gadoparopusi pH-mMeTpnapy xpcobnaHauu.

2.5. Bup nemym wonnap tascupu. Bydep spurmanap

Maccanap Tapcupy KOHYHHTa K¥pa peakliuara KUpULIIyByy
MojUlanapaaH SUPUHMHT KOHLEHTPAITHMACUHY Y3rapTUpyiT Hynm
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OniaH KUMEBMIA MyBO3aHATHH OMPOH TOMOHIA CHIDKATHLL MYM=
KUH. DIEKTPOIUTUK MOHJAHMIILA XaM MYBO3aHATHH 1y Ta-
PUKA CWIDKUTHII MYMKWH.

MoiaapHUHT SEKTPOJIUTHK HOKUTAHMIL Jlapaxacu Ha-
(hpakat Wy MOANAHUHT IPUTMANArk KOHIeHTpauusicura 60FIHK
Oynmacgad, apurMara GonKa 3JeKTpoANTAAP KYIUIWAKILINATA XaM
Oormkaup. KynuHya kyucus 3/1eKTpONUTHUHT UOHJIAHUII JIa-
paxacu Makcaara MyBohMK paByliLia 5puTMara GUpuHYM 3MeK-
Tponut GunaH 6up MemiIu (YMyMMit) WOH CakJIOBYM KyWIH
2JIeKTPOIUT Kyl iy 6uiaH Kamaitupunanu. bup nemnu
MOHHMHT TabCUPWHN Maccanap TabCUPH KOHYHH HyKTay Hasa-
pusiaH ocoH TymyHTHpun MymkuH. NH,OH HuHT nonnanu
Kapa€HMHU KYpaillinuk:

NH,OH ® NH,+OH-

by xapa€H KalTap OYnramiuru yuyH, maccaaap "ra'bcnpu
KOHYHH acocula KyiuparuHy €31 MyMKWH:

_[NH,')-[0H ]
NH OH [NH“ OH]

AMMOHWN TUIPOKCKHJ 3puTMacura OMp WCMIM MOH Cak-
710BuM Gupop Kywiu smekTponut, Macaiad, NH,Cl spurmacu
Kymmwica, apanammagard NH," KaTHOHIapUHUHT KOHLIEHTpa-
uusgcy 6Mp Heya mapra owraau. Ly iyn 6unad 6y3uirad MyBo-
sanHar NH,* Ba OH- nonnapununr auccowiaiMarad NH,OH
MOJIEKYJIaiapy XOCWJI KUJNMILM HaTHXKAcHIa fHrH, OyTyHiait
OoluKa XonaTaa ByKyAra Keyraiu.

buHOGapuH, 3pUTMara KaHgaiaup OMp WUCMIM MOH Cak-
JIOBYH KYUWIIU JIEKTPOIMUT KYIITWITAHIA KYICH3 3NEKTPOTUTHHHI
VOHNAHWII Aapaxacu KaMasigu.

Kyitmaary TaxpuGanu Kuaub kypuur 6y GUKpHMHT TYFPU-
nurveu tacauknaian. NH,OH sputmacura OH- wonu raben-
pPMaa TYK KM3WIT paHITa Kupaaurad oup ToMuu peHondraneuH
KViaMus. DpuTMa OyWTH paHrTa Kuprad, UKkdara 6ynuo,
TaKKocnall ydyH OUp KMCMHMHH ONM0 KVAMU3, UKKUHYW KUC-
MUTa 03TMHA KYpYK aMMOHM#A Ty3u, MacanaH, NH,CI kymu6,
y 5pub KeTryH4a vaiixataMu3, HaTyXaJa 3pUTMaHUHI paHTyi
OQJIIMHIMIa KaparaHjga aHda HUMpaHr 6§1ub Konanu. buHoba-
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DMH, UKKUHYH KMcM aputMmana OH- MOHIapuHUHT KOHIIEH-
Tpauusicy OUPUHYM KWCM 3pUTManarura Hucbartan KamMaup.

[ynra yxwam cupka krcnora CH,.COOH spurmacunaru H'
MOHJIAPHHUHT KOHLIEHTPALMACHHN KaMalTUPUIL YYYH 3pMTMAara
affHK{ KUCMOTaHWHTD TY3WAaH 03poK, MacaitaH, OMp MCMIM MOH
CH,COO" cakyioBy1 HaTpHit €K1 KU alieTaTiaH KYuIril Kepax.

Opurmara 6up UCMJIM HOHU GOP CKTPOIUT KUPUTUATAH -
Aa NIy 3puTManaryd OMpop MOH KOHLIGHTPALMSICHHUHI Kyja
KaMaiu6 KeTuil XoTapyaald aHanusga keHr doiaananuiany.

KyucHs 2JeKTpOnUTIapHUHT MOHNAHUIL MYBO3AHATMHHU
SPUTMANATH UOHJIAPDHUHT GMPUHN KOHLUEHTPALUSICHHN OpTTH-
pyll OWJtaHriHA 9Mac, VHU KaMauTupum OUnan XaM cuinku-
TUII MYMKUH. MacanaH, aMMmHuak sputMacuary OH- yoHna-
puHKM Oy 3puTMara Oupop KucnoTa Kymum GumaH Xyiaa o3
vornanagvran H,O monekymanapura aliaHTUPAIT MyMKYH,
Oy ¥3 nasbaruga NH,OH HUHT aHTM MOJEKyIalapuHu HOH-
Jaurrupagi. buHobapuH, HOHIAHMAaraH MoJexyaanap HOHIa-
HUIIY HATIDKACKIa SpHTMata KaMaiind ketaérrad wonnap ypHu-
HU TYNOUPYBYU 3axupa BasvdacuHu Oaxapaiu.

NH,OH+HCl¢®NH,CI+H,0
NH,OH Ba H,0 xyucns snekrponuraap 6y1ud, yiaap spur-
MaJia, acocaH, MOHNIaHMaraH Mojlekynanap xonuga 6ynanm. Ax-

cunya, Kywm anekrponutiap HCl sa NH,Cl sputmana non-
Jap xonuna oymanu.

NH,OH+H*+Cl - ® NH,*+CI+H,0
KUCKApTUPWITaH X074, I
NH,OH+H* ¢» NH,*+ H,0
by xapaéuna wonnanmaran NH,OH monexynanapu sput-
ManaH uykonud, NH,” wonnapu iurunanu.

CH,COOH Ba NaOH opacnjia 6opajidran peakiiusiiy Xam
I0KOpHAArura yxuiaii TeHrnaMa Ouian ndopanai MyMKUH.

CH,COOH+NaOH ¢»CH,COONa+H,0
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CH,COOH+Na*+OH" ¢ »CH,COO+Na*+H,0

KHUCKAPTUPUWITAH X0/aTaa, \
{

CH,COOH+OH ¢»CH,COO+H,0

AHANWTUK peakUvsuiapHi 6aXapyIlia, XXyMIaiaH, YYKTHPULI
peakimsuiapuia, 6ab3al TeKIIUPWIAETTaH SpUTMalia BOIOPOI] MOH-
JIAPM KOHILIEHTPALIMSCUHE MAhIyM, TAXMUHAH Y3rapMac Xojaraa
cakab Typuil Kepak 6¥nany. by KuiiMar 3pUTMa V30K CakJIaHraH-
114, CYIONTHPWITaHOa, DPUTMara 03 MUKJIOpIard KyWwiK KUCIoTa
Ba WILIKOpJap KYNIMIraHaa XaM y3rapMaciiiiv JT031M.

bab3u Oup spUTMANAPHUHT CYIONTUPWITAHIA Ba 03 MUK-
JIOpJary Ky4im KUc/ioTa €Ky MIIkop kyiunranga HY vonwnapu
KOHIIEHTPAIUSACHHIA aMaiijia y3rapTupMaii caknab TypuIl Xoc-
cacu Oydep Tancupy e atanamgu.

Kyn 6ynmarad Xakmioa Kywid KWCIOT1ap Ba UIIKOpJIap
KYIIUIraHaa, IyHWHIAEK cyronthpuinan pH kufivatu nesp-
JIM ¥3rapMaupurad spurmanap Oydep apurmanap €ku Oydep
apanammanap (peryisiropiap) ae6 nomnadamu. bydep apanani-
Masiap 6Mp MCMJIM MOHAAp CaKJIOBYM 3JIEKTPONIMTIAD apajialil-
Macu xucobnaHagu. Macanan, aneratiu 6ydep s3puTMa — CUp-
ka kucinora CH;COOH Ba narpuit anerar CH,COONa apa-
JlaliMacy; aMMuakin Oydep spuTtMa — aMMOHHWE THIPOKCHUL
NH,OH Ba ammonuii xnopun NH,Cl apanammacuna néopar.

Konuenrpaipsuiapw 0,1M 6yiran CH,COOH Ba CH,COONa
apanalumMacuHuHr 6up mmarpura 0,01 mon HCI kymmica, sput-
Manari H* noHnapuHUHI KOHLEHTpaUUsiCH ASSIPITH OPTMAaiIu,
JyyHKM Oy MOHJIap 3pKUH XoJlaria KOJIMAaciaH, AapXosl HaTpuil
ageratHuHr CH,COO- wonnapu Gunan GornaHu6, kam
muccormananysun CH,COOH Monekynapura aiinanamy.

CH,COONa+ HCI=CH,COOH+NaCl
HOHIH Ixona’rna,

CH,COO+Na*+ H*+Cl'=CH,COOH+Na*+Cl
CH,COO+ H*= CH,COOH

IUyHuHr yayH sputMaHyiar pHu gespnu yarapmMaiinm.
37



Arap auetatiu G6ydep 3pUTMaHUHT 1 TUTPUTA KYDWIW UILI-
kopaad 0,01 mon xyuvnca, ynuunr OH- woHsiapy napxon cup-
Ka kucsoraHuHr H' wonnapu 6unaH aapxon GormaHaau Ba e~
SPJIKA JUCCOoUMIaiMaliiural CyB MONEeKYIaJlapyuHy XOCHI1 Kuila-
. Capd 6ynran H* nonHmapn ypHUra cupka KuciaoTa gucco-
11mnaHub spurMara airu H* nonnapmuuau Gepanu. ByHuHI Ha-
TWXacuaa >puTManuHr pHu gespnu ysrapmaiinu:

CH,COOH+NaOH=CH,COONa+H,0
WOHIIM X0JiaT)ia,

CH,COOH+Na*+0OH=CH,COO+Na*+H,0
CH,COOH+OH= CH,CO0+ H,0

Anerariv Oyhep spyuTMa eTapiu Jlapaxana cylJNTUpUIraHia
XaMm apanaiiMaHuHT pHHY cesunapnu y3rapuiuy KysaTuiMmaii-
JIM, YYHKU CYIONTUpUIL Xucobura kaMaiiraH H* noHiapuHUHT
KOHLEHTPALMACK, CUPKA KUCIOTAHUHI AUCCOLMIAHMIIL Japa-
JKACUHMHT OPTHIUM XHUCOOUTa TYIAUPUITANN.

Ammonnitiu 6ydep sputma (NH,OH+NH Cl)ra umikop
Kyimwiraiaa GopaguraH XapagHHM KyWugaruda udonaiani
MYMKHH:

NH,Cl+ NaOH=NH,0H+NaCl
VIOHJIM Xonaria

NH,*+CI'+Na*+OH-=NH,OH+Na"+CI-
KMCKapTUPWITaH KYpHHUIINIA

NH_ +OH=NH,OH

Wwkop xyunradna, aputManard OH- wonnapy KoHLEH-
TPAUWACH OPTUO KeTULLIM KY3ATWIKIIH JIO3UM 3iu. JlexuH avmo-
HUiY Oydep spuTMana Ky MUKAOPIA XK JIUCCOLMIAHYB-
un NH,Cl xucobura xocun 6ynysan NH,* katuonnapu G6yna-
Iy Ba Oy xaruonnap kymnran OH- uonnapunu 60rnal Kam
nuccowwnanysdn NH,OH Momexkynanapuiu Xocun KUJIaiu.
HlyHaati kunu6, OH- MoHNApUHUHT KOHUEHTpALIMACU OLInD
Kermaiiny, pH Kuiimartu yarapMaii Kosanu.

AMMOHUINTH Gydep SpUTMAHUHT KYUIM KUCJoTa Gunad
TabCUPHA KyHUAaru KYpuHUIIAA KypcaTUIUIIMY MYMKWH:
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NH,OH+HCI=NH,CI+H,0
HMOHJHA X0JIaTrTaa
NH,OH+H*+CI'=NH_*# CI-+H,0
KICKAPTUPUIITaH MOHIM KYPUHUIIWAIA:
NH,OH+H*= NH,"+ H,0

Kyunu kuciora Kyuuwiranaa H* woHnapu aMMoOHMIA rum-
pokcuaHuHr OH- nonnapu 6unaH 6MpUKKG, KaM JIUcCoLMIa-
HYBYM CYB MoJieKynanapuHu xocua Kunand. Capd 6yiaran OH-
noxnapy ypuu NH,OH HMHr OUccoLMMaHMIIMAAH XOCHI
6¥nran OH- moHnapu xycobura TVIIUpWIaaM Ba 11y Xxucobura
sputManauHr pH KuidMaty iesapiii yarapMaiian.

lynpait xunu6, 6ydep apanammvanapaudr pH guiimarua-
HU aManja JoMMUM cakialG Typulll XYCYCUSATH YIapHMHT aii-
PUM KOMIIOHEHTJIApU 3PUTMara KUpUTHITaH (€KW peakius
HaTHXKacuaa Xocwi 6yaraH) kucnorta kM acocnapHuHr H* éxu
OH- noHnapunu y3ura 60or1ab oMULINTA acOCTaHTaHIND.

bydep spUTManapHUHr KYpcaTUNTaH XYCYCUSIT/IADU YeK-
CH3 3Mac, YHWHT Yerapacu Kyluiaaurad KUCIoTa Ba HIIKOP-
JIApHMHT KOHUeHTpauusicura 6ornuk. Macanan, 0,I1N ammo-
Hulnu Gydep apanamimaHuHr 6up aurpura 0,1 MoJIaH OpTHK,
HCI ékn NaOH xymwica, Xap UKKH X0/10a XaM 3pUTMAHUHT
pH xuitmati keckuH Y3rapanu. Yyrnku, ynnaru NH,OH éku
NH,Cl H* éxu OH" yoHnapiHy GOFallra eT™Maiim, SpuTMara
KVIIMATaH KUcioTa €KW MIIKop opTtud Kosaau Ba pH kuiima-
TUHU KeCcKUH V3rapTupub obopanu.

X.ap kaHpail Oydep apanailiMa MabIyM MUKJIOPIArd KUc-
Ji0Ta €KW MIIKOP KyuunryHya pH HUHT IOMMUMUAHIMHN cak-
n1ab Typanu, SbHU MawiyM Oydep cUFMMuUra ara 6ymamu.

Bbydep spurmanunr pH guliMaruau 6up Gupiukka yarap-
THpa onangurad | nutp 6ydep apananiMara KyIWIaauTaH Kywin
KNCITOTA EKM KYYJIM AaCOCHUHT MOJISIp 3KBUBaneHTna nuhonaiaH-
raH MUKIOpUTa 3pUTMaHuHT Oydep curuMu aeb aranai.

IOkopuaarnnapgan mMabiaym OVinuku, aHammsna Oydep
apanaliMaiapiad doiinanaHunradia yiapHuHr oydep curu-
MUHHM XaM Xucobra onuii Kepak. Bydep apanaliMaHUHT CUFH-
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MM aH4a KarTa OynraHmzariHa sputMa pH HuHr amMangary pou-
MUIHIY cakaHann.

AHaNUTUK KMMENA Xap XU Tapkubnu 6ydep spuTManap-
NaH doigananwiany (2-xkansan).

2-Kansajl
Bydep spurmanap

Aparaimva tapkubu (1: 1 mossip OpAIvVAHAHD

T/p) Bydep epamin Huichariia) pH xuiiviam
1.1 @opmuarm | Yymorm kuenora sa Hatpuii opmaar 3,7
2.| Demoanm | Bermoit xknciora sa aMmoHmii Geroar 42
3 Areranm CQupKa KUC/IoTA Ba HATPHIA ALIETAT 47
i Mocd Bupramuy Ba MKKIUTAMYM HATDANA 6.8

docgariap .
] O AMMOHVIA TIPOKCHIT BA AMMOHIET 9.3
XJIOPHI

Veumiuknap Ba XallBOHJIap OpraHu3MiIapuia Mypakkad
G6ydep spurmanap Oynub, xKoH, numdba Ba 60K CYIOKIUK-
napHuHr pH xuitmatiapunu moumuit yuuiaé Typuiura épuam
Gepanu. Tynpok Xam 6ydep xoccamapura sra GYnus, TYTIPOK,
aputMmacviuu pH xuiiMatiHU Y3rapTHpyBUM TAUIKU OMWINAP
TabCUPHUIAH XUMOS KUIIaIU.

Kanpaiinup 6upon-6up 6ydep apanammvamaru pH guiima-
THHH Ha3apui Xxucobnab yukapuiln MyMKUH.

1. Kyucus kucinotanap OmiaH yIapHUHL Ty3/lapy apanialli-
MacuzaH xocwl 6¥iran 6ydep apanaumanap. Mucon Tapuka-
cupa CH,COOH Ba CH,COONa nan ubopat 6ydep apuTMaHu
osamu3z. CHpKa KMCIOTaHUMHT HOHJIaHUII KOHCTAHTACH TEHIIA-
Macuyiad |H*| HUHTr KUPMaTUHY TOITWIAIN:

CH,COOH<=*H*+CH,COO

& _[H'J[CH,CO0]
CH{CO0H [CH,COOH]

(2.24)
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6yHaaH,
_[CH,COOH]-K,,,,
[CH,COO™]

Cupka KWC/IoTa Kydcu3 Kucsaoral6yaraHud yuyH spuTMajia
JiesIpJlM MOHJIaHMaraH MoJiekynaiap xonuna 6ynamu. [y 6unan
Oupra, KUCIOTAHUHT WMOHNAaHUIIWA OHUpP XHJI HOHIU TYy3
(CH,COONa) nmtupokuja Xyjaa cycaiiran Gynanu.
KHcnoTaHMHI HOHMAaHMAaraH MOJIEKY/IATApH KOHLEHTPaUHACH
9pPUTMANary YMyMHUM KOHIEHTPALIMSICUTA TEHT, SbHU

(7] (2.25)

[CH,COOH] =~ C__
J1e6 Kabyn KUNUIll MyMKHH.

bydep spurmanaru CH,COONa Ty3u TYIHK IHCCOLMIaHA-
i, spurManaru aespav xamma CH,COO- aHHoHNIapy TY3HUHT
VOoHJIaHWIIKMAaH Xocua 6yaany. TysHuHT Xap 6Up MOJIeKyIacu
6urranan CH,COO" wonu GepraHu yuyH

[CH,CO0 ~ C,,

6ynanu. by mapriu 6enrunapau [H*] Tonumi tedrnamacu(2.25)ra
Kyuicak, Kyilunaru KypuHUII Keaub uMKanu:
C

[H']= Ky (2.26)

myz

Xocuil KuinvHrad teHmiaMa(2.26)uu norapudmnab, uiio-
palapHu TECKApHCHTa aJiMallTHPHIICA,

Lld

-lg[H1=-1g K _-lg°~

Yz

(2.27)

kenub yukanu, -1g[H*|=pH Gynrawmru Ba —lg K =pK
SKaHIMIWHY XHcobra onub teHrmama(2.27)Hu KyHunaru Kypu-
HUILAA €3Wiaau;

CRMT .
pH:pKkm_lgE‘_'_a (2.28)
c ys
2. Kyucus acocnap GuiiaH ylapHUHI TY3Mapy apajaiiMacy-
JlaH Xocui 6ynras 6ydep spurManapHunar pH MHY TOTIMIL TEHT-
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namacuau NH,OH Ba NH,Cl naH ubopar 6ydep spurMa Mu-
conupaa kenrupub yukapamus. NH,OH HUHr HOHIaHWII KOH-
craHtacy Tedrnamacuaad [OH | HUHT KMAMATH TOMUNANN:

NH“OH‘;...;"NH;'FOH'

_ [NH;}-[OH:J

weon [NH,‘OHF'_]“ s (2.29)
Oy Tenrnama(2.29)aaH,
. K. -[NH,0H]
PR e e (2.30)

[NH,"]

[INH,OH]=C__ Ba [NH,/]=C__ xucobnab, okopuiaru
teHrniama(2.30)ra 6y 6earuiapHm K%Hnaﬂur '

[OH =K, L (2.31)

A0 Cmyz

xocua 6ynraH tenrnama(2.31)um norapudmnab, uuioparapHu
TecKapucura aimMaluTupuica,

CGOOC
g [OH =g K, -lg (2.32)
Iy

aeoec

pOH=pK__ -Ig T

(2.33)

Hys
kenub uukany, pH+pOH=14 6ynranauri yayH, AeMak:

C acoc

4

mys

pH=14-pOH=14-pK__+Ig (2.34)
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bydep spurmanapuuur pH kuitMaTHM XMcobianira 10Mp
MUCOJIIap KeNTUPAMMS.

1-mucon. CH,COOH Ba CH,COONa nan ubopar Oydep
spuTMaia xap 6up mommagad 0,1 monugan 6op. 1y apanaiima-
HuHr pH kuitMaTuHMU xucobnanr. 1n 6ydep spurmara a) 0,01
mon HCI; 6) 0,01 mon NaOH xymwmaranga, B) aparaliMaHu
cys 6unan 100 mapra cyronrupuiranga pH HHUHr KuWidMatn
Kanaai y3rapuiuiiHyg XMcoOmanr.

Eun:

1. Bydep apurma pH HU, cupka kuciora yyyH pK=4,76
SKAHJIMITMHY MabJyMOTHOMAIAH OMATaH XoJna XucobiaHauu.

Cosia . : 0.1
pH=pK,,-lg = > pH=4,76-Ig > =4,76
mya 0,1

2. Bydep spurMmanuur 6up gutpura 0,01 mon HCI kyimn-
ranna spurmagaru CH,COONa nunr 0,01 Mo MUKIOPH LIYH-
ua monary CH,COOH ra aiinanaau: C =0,1+0,01=0,11 mon,

C_,y3=0,1-0,01=0,09 Mot 6ynu6 Komaau. Jemak, pH=4,76-

0,11

lg@=4,6?.

3. lynra yxuany, 1 smrp apwrmara 0,01 Mon NaOH K-
ranga 0,01 mon CH,COOH wmrynya mon CH,COONa ra aiinaHazay.

C,;=0,1-0,01=0,09 mon, C, =0,1+0,01=0,11 6§16 Kora-

au.
bunobapuH,

0,09
= lo——=14.84
pH 4,761g0’” )

4. Huxosr, sputMa 100 Mapra cyronTHpWIraHaa xap 6up tap-
kubuit kuemra xupysun CH,COOH Ba CH,COONa HUHT KOH-
LIEHTpalMsNapH 103 MapTa Kamaiin6, 0,001 Mon 6ymmb Komamu:

0,001

pH=4,76—lgm=4,?6

2-mucon. NH,OH Ba NH,Cl nan nbopar Oydep spurMmana
xap 6up monnanan 0,1 Monmax 6¥nca, uy sputmanu pH Kuiima-
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THHU XMcobrianr. 11 6ydep aparanmara a) 0,01 mMon HCl kyumin-
rana; 6) 0,01 mon NaOH xymunradga; B) apanamuima 10 map-
Ta CYIONTUpUWITaHaa spuTManuHr pHu Kanuaaif yarapagu?
Evin:
1. bydep spurmanuHr pH Hu xpcobnaHaiu: MabiyMOTHO-
Mana pK . on=4,75

0,1
pH=14-4,75+1g 7" =9,25

2. 0,01 mon HCI wyummnranna C, KuliMaTH Kamaiiud,
D00 0 1-0,01=0,09 mon, Ty3 KOHUEHTpauMUsCU OIUuG,
C 1+0 01=0, 11 MoJira TeHT 6¥nanu. buHobapuH;

pH= 144?5+lg9—9-? 9,15

3. 11 6ydep apanaimara 0,01 mon NaOH K¥yiuniiraHna acoc
koHueHTpauusacy owud, C_ =0,1+0,01=0,11 mon 6§manm, Ty3
KOHLICHTpaIUsICH KaMauuﬁ C,,=0,1-0,01=0,09 mon 6ynu6d
Konamy. lemax:

=14-4,75+ =
pH=14-4,75 lg009 =9.33
4. BputMa 10 Mapra cyoaTupuirasia, 6ydep 3puTMaiaru
[NH,OH]=[NHCI]=0,01 mon 6§nanu. Huxosr:
pH=14-4,75+1g 20! =9 25
0,01
3-mucon. CH,COOH+CH,COONa rapkubnu 6ydep apur-
Majaru xap Oup MoanaHuHr KoHueHTpauuscu 0,1 MonmaH
6iica, a) CH,COOH konuenrpaumscuny; 6) CH,COONa
KoHUeHTpaumscuu 10 mMapra owmpunravaa 6ydep spurma-
HuHr pH xuiimati Kaujaii y3rapagu.
Eumn:
1. Cripka KMCIOTaHUHT KOHLeTpalusacH 10 MapTa omupriI-
ca, C__ =0,1-10=1 mon 6Ynu6 xonami. BuHoGapuH, spuT™Ma

KHCH

pH HUHT KM#iMaTy Kyituzarada Tonuianm:

1
pH=4,76-1g 0l 4,76 —1g10=4,76-1=3,76
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2. TysHuHr kKoHUeHTpauusicuHu 10 Mapta owwMpcak,
Cm=0,l-10=l mon 6ynanu. buHobapun:

0.1 :
pH=4,76-Ig~ " =4,76+1=5,76

HOKopupary KejTUpuirad MaLilyMoTiiapiad Keaub 4uk-
KaH X0Naa aHanuTuK KuME amannérna 6ydep apuTmanap Tap-
Knbuaaru Ky4cu3 KMCIOTa Ba YHUHI Ty3HM, KYYCU3 acoc Ba
YHUHT TY3d KOHILEHTpauusnapuHU MakOyn Tapsia
VarapTupub, xepaknu pH kuiimatura ara Gynran oydep
DpUTMaNap XOCHI KMIMII MYMKMH 3KaH.

Casosnap

I. Maccanap Tabcupy KOHYHH KaHaail TabpudnaHany, yHUHT
MaTeMaTUK U(hOLACUHH KEJTHPUHI.

2. AHANUTUK peakMsiIapaari MyBO3aHaT KOHCTAHTACHHUHI
U3k MabHOCH HUMajaH ubopar?

3. Monnanuiln KoHcTaHTack ned HuMara aidtmaagu? Kywim
Ba KYYCH3 DJIEKTPOJIMTIApra MUCOLIap KYpcaTHHT.

4. Uonnauulll KoHcTaHTacH KaHiail tTappudnadand. MoH-
JIAHMII JlapaXkacH Ba KOHCTAHTACH opacHiari DOFIanuil KaH-
nait hopmyna 6unan udopanananu?

5. Kyunu snekTpoanTaap Ha3apUsiCHHUHT MOXMATH HUMa-
naH ubopat?

6. AKTUBNUK, aKTUBIUK Ko3hhUIMEHTH Ba 3pUTMalapHUHT
VOH KYYM TYUIYHYaTapM KaHjaii U3o0xj1aHaju?

7. CYBHMHT BOH KymalTMacMHKU CYBHMHI MOHJIAHWIN KOH-
CTAHTACK KMIAMAaTH acocuia KeaTHpuOd YMKapWHT.

8. Bopopoj K¥pcarkuy Ba THAPOKCUI KYpcaTkuy 1ed HyiMa-
ra afiTunaau? YmapHuHT opacujaru GornaHuiHKu UdogooB-
yu hopMyna KaHnaii éamnamu?

9. bup ¥icMIM MOHNTAPHUHT KYYCH3 SNEKTPONUTHUHT MOH-
JJaHUWII lapaxacura TAabCUPUHU KaHaai u3oxanr MyMKUH?

10.Kannait apanaurmanaptum 6ydep spurmanap e HoM-
navanu?

11. O3 MuKjlopaary KyWwIn KUCJIoTa Ba UIIKOpaap Ky~
raHna 3puTMaHUHT pH KuifMaTMHy cakiab TYpHII XyCyCHSTH
Oydep 3pUTMANADHUHT KaHNak TabcUpHra acocaaHran?

12. BpurmanapHunr 6ydep curuMu HUMa OUNaH aHUKIIA-
Hamy Ba HMMa OunaH yiryaHamu?
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13. Bydep apajanimManap cyB GunaH CyioNTUpITraHa Oy-
dep curum Kaunait Varapanu?

14. Huma yyyn Oydep spurmanap CYIOITUPHIITAHAA MYXUT-
HUHT pH nesipnu Ysrapmaiinu?

Tectaap

1. Kyycus snexrponuruuur VMIOHTaHMII JlapaxkacH Kaitcu
bopmyna 6¥iinua Xucobnanamu?

-+

C,.,
A) @=L,
Ci

B) a=C,_-Ci;

I) «=C,__ -Ci;

YMyM

E) a=Ci-C__

2. DNEKTPOIUTHUHT MOHJIAHMIL napaxacu Kaujail oMuri-
Jiapra GorIuK?

A) Xapoparra;
B) Konuenrpanusra;
C) Honnanum KOHCTaHTaCHra;

M) Xapopar, xoHuentpamus sa HMOHJIAHWIIT KOHCTaHTACHIA;
E) Bocuwmra.

3. MoHnanum koHcraHTacu KMHAMATH KaHnai OMuUJIIapra
60rmUK?

A) Xapoparra;

B) Koumenrpauusra;

C) Xapopar Ba KOHUEHTpalusra;

) Wonnanwmmu Jlapaxacura;

E) Xeu kannaii OMMIIIapra GORIUK smMac.
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4. QcTBaNIHUHT CYIONTUPUIII KOHYHM KaHual GOFnaHuIIHN
udomanannn?

A) BHeKTpONUTHUHT MOHNaHUIN Japaxacu OuiaH YHUHT
KOHLIEHTpalUsICH OpacUaary; :

B) SnexrpolUTHUHI HOHJIaHWLLL ﬂabaxacu OmyaH KoHCTaH-
TACH Opaculiary;

C) WUoHnaHuul KOHCTAHTACH OGUIaH SJIEKTPOJIAT KOHIIEHT-
pauusic opacuiary;

J) Xeu kanpgait GOFMaHVIITHM,

E) Xapopar G11aH MOHIAHMII KOHCTAHTACH OPACUIArH.

5. Kyiiuparu kentupwirad dopmynanapiad kalicu Oupu
OCTBAJIHAHT CYIONTUPUIIT KOHYHUHHN udoganaMaiim?

i K.
m a® =

E) a*\/E
=da

6. Kannait omuinap Kywin anekrpoiauriapautr 100% nuc-
COLMITAHUIIMHM TacaUKIaiam?

A) Criekrpan TeKIIUpUIILIap;

B) PeakuusiapHuHr TepMokuMEBHIF addexTnapu;

C) Peutrenorpadvk TEKIIMPHUIILIAP;

1) Crexrpan, peHTreHorpadyk TEKIIMPHILIAP Ba peak-
UMSUTAPHUHT TEPMOKUMEBHI 3ddeKTIIapH.

£) Criekrpas Ba peHTreHorpauk TeKIIMpulLIap,

7. Kyunu 5JeKTPOJUTIAPHUHT MOHTAHWII XapaéHUHWHT
MUKIOPUI TapcHbH HUMa Xucobranamu?
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A) XakuKuid MOHJIaHMIL fapaxacu;
B) HMounnanvin xoHcTaHTacH;

C) DpdhekTUB MOHNAHMIIT TapaXkKacH;
1) AKTUBIHK KO3(DPUIIHEHTH;

E) OputMaHuHT HOH KydM.

8. Kyiuparyu tyimyHIanapiaH Kaicunapu Kywid s1ekrpo-
JTATIAP IPUTMATTAPUHUHT XYCYCUsTIapuly udonanailns?

A) WoHnanuim KOHCTaHTACH;

B) MoHnanmm napaxacu;

C) DpUTMaHMHT UOH Ky4u;

J) Wownnap akTuBaury;

E) HMon xyun Ba MOHNApP aKTHBIIMIH.

9. Nonnapuuur 3hdhekTUB KOHUEHTPAUMSUIAPY YAaPHUWHY
YMYMUM aHAJIUTUK KOHLEHTpauusicura Hucbatm xanjiai
HoMJaHagn?

A) AKTUBIHK;

B) AxTUBINK KO3(BdULIMEHTH,;

C) DpUTMaHWHT KOH KY4M;

J) HuccoumnaHuil KOHCTAHTACH;

E) HMornnanuu papaxacu.

10. SpurManarv MoHNap aKTHBIMKIADH KyUMWAAru Kakch
dopmyna 6yiinga xucobnanamu?

e

A) a=};;

B) a=§;

C) a=c-f;

m a=g—
Cyigoe

E) a=Ci-C,,.

11. Monnap akTuBmiry Kanaait bupnuxna udopanananu?
A) I'pammnap;
B) Monnapna;
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C) Mon/n aa;
) T'/n na;
E) Muwinunurpna.

12. BpurMamaru xamma MOHﬂapHHHlI‘ 3JIEKTPOCTATHK ¥3apo
TabCUPHUHUHI KMHMaTH HUMa OwiaHd TaBcudIaHanu?

A) HoHnap akTUBIHUIH;

B) AxkTUBIHK KO3GD(OULIMCHTH;

C) HonnaHull KOHCTAHTACH,

) DpUTMaHUHT UOH KYuM;

E) Xeu HuMa OunaH.

13. DpyUTMaHUHT MOH Ky4M Kyiuary xeJTupuirad gopmy-
JlalapaaH kaicu Oupu €pramuna xucobiaHagu?

’ 1 )
A) u ‘-=-—-§EC:'-Z;;

B) # =%ZCE-ZF;
C) p=ECi-Z¥%;
) u =%CE-ZI'2;

1
1=—Ci*-Zi
E) m=y :

14. Tapxubuna 0,01 Mon/n Kaiuii XJIOpU]L, CakJIOBYH SPUT-
MaHUHT MOH KYYUHM Xucobiair.

A) 0,05;

B) 0,0035;

C) 0,01;

) 0,02;

E) 0,001.

15. 0,00125 mon/n CuSO, Ba 0,001 mos/n NaNO, caknosun
SPUTMAHUHT UOH KYUW Heuara TeHr Oyiaan?

A) 0,006;

B) 0,06;

C) 0,01125;

) 0,15;

49



E) 0,03.

16. 0,005 mon/n KAI(SO,), cakji0BYM 3pUTMaHWHT MOH Ky4H
KaHaall ku¥iMarra TeHr oymanu?

A) 0,0075;

B) 0,005;

C) 0,0125;

) 0,045;

E) 0,015.

17. Kanpaft 251eKTponuTiap MOH Ky4u Ba akTWBIHK Ouian
TaBcudnananm?

A) dakar KyunM SJeKTPOIUTIAD;

B) daxar Kyucu3 3JeKTpOJIUTIap,

C) xyuiu Ba Kyucu3s 3/AeKTpOIUTIAp;

J) xyunu, Kyycus, KMUWH 3pYBUM DJEKTPOIIATAAD;

E) 03 apyBYaH 3jCKTPOIUTIAP.

18. CyBHuHT uOH K¥maiTvacu Kadicu dopmyna Gunan
udoganaHagu?
_[HA"]-[oH"]

A B0 ="Tp,01

B) Ky, =[H 1:[OH");
C) Kup = ~tglH");
!Z]\) KHZ() e —_gg‘kfm:m'l';I

[H,0] -
KH §j e
E) Rwo = y-joH ]

19. Cysuunr nox kynaiitmacu (K ) kaHnai kuitMarra TeHr
6ynamu?

A) 107;

B) 10

Q7

) 1;

E) 14.
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20. Boztopoa Ba ruapokeu KypcaTKu4Jiapy opacumaru ysap
Domanuul Kaunai dopmyna 6unan nponanaHamm?

A) pH+pOH=14; ‘

B) pH+pOH=10-1: i

C) pH-pOH=14;

) pH+pOH=10';

]0~i4
pOH_ |

E) pH=

21. Kucnoranu apurma Booposi HOHIAPUHKMHT KaHIail KOH-
lIeHTpalMsacy O6unaH TascubdiaHanu?

A) [H'1>107 mon/mn;

B) [H*I<107 moun/;

C) [H*=107 mon/n;

H) [H'1>10'* mos/n;

E) [H*1>10 mon/n.

22. ViKopuit 5puTMa TMAPOKCHLL MOHJIApDUHUHT KaHJaii
KOHLIeHTpauusacu OunaH TaBcudnaHammu?

A) [OH1=107 mon/n;

B) [OHJ>107 mon/x;

C) [OH]<107 mon/x;

1) [OH1=[H"];

E) [OH]=10"" mon/n.

23. pH HMHr KaHmail KuitMaTiia 3pUTMAaHUHT HLIKOpHIi-
JIUTH KatTa G¥nanu?

A) 8;

B) 10;

C) 9

H) 12;

E) 13.

24. Dpurma pH HUHT KaHpail KuiiMaTuaa HuchaTad KUcio-
Tanu 6¥nanu?

A) 1;

B) 2;

C) 3;

) 5;
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E) 6.

25. Iuauna KUCIOTAaHUHT HOHTAHMIL KOHCTaHTacu 6,2-10-10

yuica, wy xkucnoranuur 0,01 MOJI/Jl 3pUTMACHHUHT MOHJAHMIL
Zlapaxacy HMUMara TeHr 6ynaau?

A) 4,2:10%:
B) 8,1:104%:;
C) 4,2:10°6%.
1) 0,024%:;
E) 4.2%.

26. HUTPUT KMCIOTAHUHT 0,2 MO/ 3pUTMACHHMHT UOH-

JIaHUII fapaxacy 4,5% ra TeHT 6yica, 1y KUCIOTAHUHT HOH-
JIAHWII KOHCTaHTacH KaHuai 6ynamu?

A) 4,210
B) 8,1:10;
C) 4,2:10°;
1) 9,1-10°3;
E) 2,110+,

27. Cupka Kucnotauusr 0,1 MOJI/Jl 3PUTMACHHUHT WOHTa-

HUIIT Japaxacy 1,35% 6yica, 11y KUCTOTAHUHT HOHNAHUIN KOH~
CTaHTacy KUHMATH Heuara TeHr?

A) 1,8-10%;
B) 1,810
C) 1,35-10°%;
1) 4,75-104;
E) 1,810,

28. Ben3oii kuciora (C,H,COOH) uunr 0,001 MOJ1/J1 3pUT-

MAcKari BOJXOPOX MOHJIAPUHUHT MOJISIP KOHLIEHTPALIHSICH Kak-
Aait 6ynanu, arap K., coon =6,6-107°2

A) 4,2-10*mon/n;
B) 2,56:10* mon/n;
C) 4,2:10%mon/x;
1) 0,024 mon/n;
E) 0,42 mon/n.

29. Kyiunaru keatupuiran MOIajIap apanalllMacUHUHT

Katicunucn 6ydep apanamma Xucobnanmaiinu?
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A) NaOH+NaCl;

B) CH,COOH+CH,COONa;

C) NH,CI+NH,OH;

) Na,CO,+NaHCO,; ‘
E) HCOOH+HCOOK.

30. Auerarnu 6ydep spurManunr pH uiiMary Kaiicu gop-
Myna 6yitnua xucobnab Tonunaau?

¢
A) pH=pK+{g —E*ﬂ;

mys

¥

C
B) pH=pK+ fg-c%"”—";

C) pH=pK- tg ==

mys

G
1) pH=pK- ng—;

EMCT

£
E) pH=14-pK+ fgc—"”"—.

KNCT

31. AMMouuiinu 6ydep apanammManunr pH u Katicu ¢op-
MyJanaH Torunanu?

A) pH=p1<—fg%ﬁ°i;

ms

.l

C o
B) pH=pK+{g c

my3

%
C) pH=pK-¢g C"”” :

¥

1) pH=14-pK- fg ‘gm ;

mys
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o
E) pH=14-pK+ (g —**-
Cions
32. 0,057 mon/n ammuak sa 0.1 MoJI/I aMMOHUWE XTOpuUa

cakJIoBUM 3puTMaHuHT pH KuiimMaTu Heua Oynagn?

A) 0,5;
B) 8,0;
C) 9,0;
) 5,0,
E) 10,5.

33. 0,01 mon/n CH,COONa cagjioBuu 6ydep 3pUTMaHUHT

pH xanuara Tenr?

A) 1,76;
B) 6,46;
C) 7,21;
) 8,03;
E) 3,42.

34. 1 mutp cysra 40 s 30% M1 cvpKa KMCIOTa 3PUTMAcH

Ba 2 r Xanuit ruapoxkcua KyumuiiaH xocunl 6ynrad apurma
pHu xaHaai 6Vnann?

A) 3.0
B) 2,8;
C) 5.23;
h) 4,27;
5) 3,85.

35. 1,7 r kanuit dopmuar Ba 17 r YyMOIM KUCIOTa
=2-10")um 2 auTp cyBra KVUIHUIAAH Xocun Oyiarad

HoH

sputMaHuHr pH KuiiMari Heuara teHr oynanu?

A) 1,44;
B) 2,44;
C) 3.44;
) 3,00;
E) 5.

36. 1 nurpuna 0,1 mon/n ammuak Ba 0,1 Mol/n amMMoHuUi

HuUTpar cakiopuu sputmara 0,001 Mo HUTpaT KUCIOTA KYiuui-
ca, spurMa pH u xanpait 6vmaau?

54



A) 3 OMpPAMKKa OpTaliM;

B) 3 6upnukka xaMasiiu;

C) | bupavkka Kamannu;

J1) 2 GUpIAMKKA OpTaiu; {
E) amanga yarapmaiian.

37. Aueratau 6ydep apanammaHuHr pH xuiimatu 4,74
Oyiica, cHpka KHcJoTa Ba HaTpUHW alEeTaATHUHT
KOHLIEHTpalMsAIapy KaHaai Hucbarna 6ymuimuy 103umM?

A) 1:1;

BY 1:2:

€y 2:0;

J) 1:10;

E) 10:1.



111 BOB. TETEPOTEH CUCTEMAJIAPIATU
KUMEBUIT MYBO3AHAT

3.1. DpysyaniMK KynalTMacu

Maccanap TabCUpy KOHYHUHMHT TOMOTEH, STbHU OMP XXUHC-
JIM cHcTeMasiapra KY/UTaHWIMIIMHKA KYpUO YMKAMK. AHanu3na
aHyaruHa Mypakka® reteporeH (xap XWil KUHCIHM) cHUCTeMa-
Jnap GunaH XaM v onmm6 Gopuiira TYFpU Kenanu. MacanaH,
MOIIaHMHT TYHUHTaH SpUTMAacyd Ba YHUHT Iy 3pUTMaary
yyKMacuaaH ubopar cUcTeMaHUW oW1 MYMKUWH.

IFereporen cucremanuHr Oup-OupugaH verapa cupriaap
OuilaH akpajaluraH aMpuM Kucmiapu dasza ned arananu.
TyiuHrad spuT™Ma Ba YHIATH YYKMa TETEpOreH CHMCTEMaHWHT
aipuM-aiipuM dazanapuinp. AHanu3 xapaéHuna oaxapunany-
raH YYKTHPHIN peakKUMsUIapuia reTepored cucremanap 6mnan
U1 KY¥pumany, WYHWHT YYYH XaM YJIapHH Yprauudil aHamuTuK
KUME YAOVH HUXO0AT MYXHM.

Kam spuiiauiran siekTponytiapaad OMpoHTacM, MacasaH,
Gapuit cyndar BaSO, Hu cypra conuHanu. BaSO,HUHT Kpuc-
TAUTMK MaHxapacu Ba?* Ba SOf“ WOHJIapuiad Xocun 6ynrau
6ynud, spunt xapaénuga Oy voHIap CyB OUITOUIADY TahCUPU-
Jla KpUCTaJIap 103acuiaH 3pyuTMara ¥ta boluiaiiam. Dpun xa-
pa€Hula Teckapu Gynran xapa€H - BaSO HUHI YYKUIIK XaM
Gouutananu. Ba’* Ba SO viornapu spurMana BaSO, kpicran-
napuv 6unaH TYKHaiuo, 6olIka KapaMa-Kapiiii HOHIapHH Top-
THILIW TabcUpHia yyKa Goriainyd. CekuH-acta MOIIaHUHT PUIL
TE3NUTH Kamasa Oolinakiay, TeckapH XXapaéH—uyKull Te3nmuri
opta Bonuiaiigu. By MKKM KapaMa-Kapliv KapaéHHUHUHT 60~
PHIIM XaMUIlla IHHAMKMK MyBO3aHaTra oaub Kenamuku, 6yHna
BakT OUpnUruia kartuy (asaHuHr cUpT OMpIUrdIaH Kadua
Ba Ba SO, nonnap sputMara yTca, nlyHda COHZIard UOHJIap
3pUTManaH yykMara yraad. MyBosaHat GolliaHraHIaH Keud
spurMana Ba®* sa SO OHNAapUHUHT KYnalumu, NyHUHTIeK,
KaTTuK, (aza BaSO, MUKIOPMHUHT KaMaliuilM XaM TYXTaiiiu,
Gapult cyndaTHUHT TYHUHIAH 3PUTMAcH XOCUI Bynamu:
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BaSO, ¢ »Ba**+50,*,

TyiiuHran spurmMara MyBo3aHaTAaru cucTemMa aed xucobd-
a6, Maccanap TabCHPU KOHVHWHM K¥ahai MyMKHH. Ba?* a
SO, MOHNapUHH 3pHUTMara YTUI XapaéHWU TE3NMUTHMHU I,
Genrunaiimus. by Teanux (8,) cupt 6upnuruiary Ba** sa SO >
WOHJIAapWU COHMIa IpolopuuoHangup. MyBo3aHaT Xonatjia
MOHJIApHUHT 6y conn y3rapmait Konamu. Karrux ¢asa BaSO,
HVHT 3pHLI Te3NUTH CUPTTra OOFIMK OYJIraHaury yayH, § HUHT
vdopacu €3unaraHma, MaTeMaTHK KYpMHUIITA KATTUK MOMI-
JAHWHT KOHUEHTpALMICH BMAC, 0ankKud YHUHT cupT OUpIIuru
KupuTHiIanu, 6uHobapuH,

‘91 =K 3.1

G¥nanu, Oy eppa,S=Ilcm? 6ynrannuru yuyH 8 =k, ra reHr 6¥aub
KONAIu,

Kaiirap xapaén - Ba’* pa SO,> nonnapununr BaSO, kpuc-
TAIApUra YYKULT Te3UIU 8, aHa 1y UOHNAPHUHT BaKT Oup-
JIUTY WaHMa cUpT GUpaura GuwiaH TYKHAIIWI coHura 60IHK.
DpuTMaza MoHIap XapakaTWHWHI Te3TUTHHH KaMaWTupyBYU
MOHIAPapo Kyuu Gynmaranga 301, y spurmanary Ba?* pa SO
WOHJIapUHUHT KOHLIEHTpauusicura 6ormuK 6yiap 3a4. by noH-
Jlapapo KyWIapHWHT TabCHPUHM XHcobTa oMl YIYH MOHIap-
HUHT MOJISIP KOHIIEHTpaLMSICUHHY akTUBAMK Oiiad udonanaima
TYFPY Kedanu, 6uHobapun,

9 =K.a
g 302+ S0y 2 (32

MyBo3zaHaT XonaTh ByXyara Kearatua 8,=39, xap 61up peak-
LMSUIADHWHT TE3NMUKIIApyU KUMMaTIapyuHy Kyifuica:

b=kl (3.3)

Tesnux xoHcraHTanapuHu TeHrmamMa(3.3)HUHI' yan ToMo-
HUTa XOWIalTUpHIca:
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k _
_k_, Sdp gy (3.4)
2

4

Keaub yrkanu, MKky DJOMMMI KarTaiuk HUCOATH XaM yarap-

Mac 6ynraHnury y4yH %‘— = 3K (3pyBuaHIMK Kymaittmacu) neb
.5

OJIMIU MYMKHWH:

Ko, =y 4

Q- 3.5)

KuiinH apyBuan 5AeKTPONMTHUHT THHMHTAH SpUTMacKia-
Y MOHIap aKTURIWUTMHUHT KynaliTMacu ¥srapmac Xapopatia
JIOUMUE MUKIOpaup. By ¥3rapMac CoH 3NeKTPOMUTHUHT 3pULI
KOOUMUMATUHU UdonanaraHu yuyi, ¥ 9pyBUaHIUK KymaliTMacu
(BK) npeiiunamy. MoHsiap akTHBIUTHHUHT KMIIMaTH IACCOLIN-
anus Xapa€Huna MIITHPOK 3TaéTraH UOHAAP COHUTA TEHT MUK -
JIOp papaxara KyTapuiu0, apyBuaHauk KynaitMacu udogacki-
ra Kupanu, MacajiaH:

Ca,(PO,), ™ 3Ca*+2P0 >
Ko r0,), = } o @ror (3.6)

(‘ah

Kyna KuituH 3pyBYaH 3JICKTPOIUTAAPHUHT TYHWHTAH 3PUT-
Macuza MOHIap KOHLUEHTPAIMsCH XYia KaM OVITaHiIuIy yuyH
HOHJIAp opacuiaryd ¥3apo TabCUp Ky4Yd y Kajap cesunMaiau.
[y caGabnu aktuennk xoabduimenTty f, , Ba f, Hu Oupra
TEHT e onuHea, YHYaIMK Xaro OynMalinn. SpyBUaHIK KYTIanT-
Macy TeHrnamacu(3.6)maru MoHNap akTUBIUKIAPU VIapHUHT
TErHILIM MyBO3aHAT KOHLEHTpauusiiapy OUiaH amMamTHpII-
ca, Kyiugard KYpUHHIIU Kenub YuKamu.

9K Cay (PO — [Ca B ]3 o ¥ 043_ ]2 (3.7)

AHua OCOH 2pUMIMraH SIeKTPONUTIAPAA AKTUBIUK KO3D-
QuLMeHTH f HUHT KuiiMaTy GUpra TeHr 3Mac Ba IIYHUHT YUyH
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ylapaard WOHIap aKTUBMMTHHUA MOJSIP KOHUEHTpalus GuiaH
anMamTyapud 6ynmaiiu.

Kuitnn spyByYaH 5/€KTpOMMTIAPHUHT 2PYBYaHIMK KyTiaiT-
MaCHHM TOMWIL YYYH UCTAITaH ycyil OWI3H YHUHT GepUIITaH TeM-
rieparypagary 3pyBYaHJIMIM aHWKJIaHAIW. DpyBYaHIMKHM Oula
TYpHO, 3pYBUAHIMK KyTIAUTMACHHU Xuco6ab TOMHIIT MyMKIH.

BKuu xucobnailira foUp MUCOJUIADHM euHiLia, arap Gepu-
raH KWiiuH opyBuaH 6upukManunar DK<n 107 6yica, akTusiuk
koadduLmeHTMHY Xucobra onmaca 6ynamy. Bopauo DK>n-107
Gyica, akKTUBIMK KODOULUMEHTHHY KNPUTHIL Kepak.

1-mmcon. 1 sutp T¥iiuHran aputmana 18° C na 0,0002215r
Ty3 CakJIOBYM Kanmuuii ¢ochaTHUHT 3pYBUAHAMK K¥aiTMa-
CHHU XucobiaHr.

Eauy:

1. Kammii docdar spyBIaHaIurudm Mo/ aa udonanan-
raf SpyBYaHIMTUHU TOTIHIaIN:

Mr(Ca,(PO,),) =310,18

BRODEALD. . D i

[Ca3(P()4)2] = 310,18

2. Xap 61p MOHHUHT KOHUEHTPalMICH XHcobaaHanm:
Ca,(PO,),«—¥ 3Ca*+2P0O %,
OunobapuH,
[Ca?*}=3 - 7,14 - 107=21,42 - 107=2,142 - 106 mon/n
[PO*]=2" 17,14 - 107=14,28 - 107=1,428 - 10-* mox/n
3. Ty3HWHT 3pYBYaHIMK KVTIaliTMacuHu Xxucob/1ab ymka-

punagu:

Koy mon, =|Ca ] [P0, | = @142:10°y . (1428107
=(9,829-10"%).(2,039-10"%) =2,004-107%
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2-mucon. Kamumit cyndardudr 20°C garu spyBuaHiaury 2 r/i.
CaSO, HHHI SpYBUaHIMK K¥TIaTMacuHK XUCOOIaHT.
Eunur:

1. CaSO, HUHT TYHUHTaH 3PUTMACUHUHI MOJISID KOHLIEHT~
panvsACMHY TOTIMIaIW:

Mr(CaSO,) =136

A =1,5-10"mon/ n

CaS0, |=
[004] 136

2. Iy 3puTMaHMHT MOH KYYMHM Xucobnab Tonunanu:
CaSO, HuHr Xap MOJCKYNacH AMCCOLMMNAHTaHa:
CaSO,«®» Ca¥*+S0 >
[Ca?*]=1,5:10? mon/n: [SO,*]=1,5 -10” Mon/n 6§nanu.

111y acocna spUTMaHHHI MOH Ky4u:

p:%(Cﬁz. Bl D) =“;-(1,5‘10'1 -4+15-107 -4) = 0,06

3. MasnyMoTHOMamary xangsainand “od kyuu 0,06 6yaran
SPUTMAlATV UKKU 3apsiyii MOHJIADHUHT akTUBIUK Ko3bhdu-
IIUEHTH KUHUMAaTH aHMKJIaHalu:

o =042; foon =042

4. HuxosT, MOHIAPHUHT KOHTIEHTPAIUSCH Ba YIIapHWHT ak-
TUBIIMK Ko3dduumenTiapu acocuia CaSO HUHT 3pyBYaHINK
KyTiaiiTMacu XpucobiaaHau:

Ko, =[Ca* 1ISO V- fopn - fpa = (15107 -0,42)* =4-107

DpyBuaHJIMK KynalitMacy KuitMaTyaad doiinananud, afinm
Xapopatoard 03 3pUUAMIraH 2JeKTPOIUTHUHT 3DYBUAHIUTHHA
XaM Xucobail MyMKWH:
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3-mucon. Maruuit runpoxcyn Mg(OH), HuHT 3pyBYaHINK
kymaiitMacy 5-1012ra tenr. Yuunr 25° C gary 3pyBYaHIUIAHUA
xucobnaHr.

Eunnr: {

. AHMKNaHauraH 3pyBYaHARKHM (MOJI/N naru) x OWJiad
Genrunaiivus. by x mon Mg(OH), spurmara yrranna yoHnap-
HUHT KOHUEHTpauusicu [Mg?*]=x, [OH]=2x 6ynanu, yyHKH

4

Mg(OH),4 » Mg**+20H"
Iy Tenrmama acocuaa 9K udonacu é3unanu:

3{(.14;;[(»;)1 = [Mgz* ] [OH_']I =X (2x)2 =4x*;

O siom), =5-107" Gynrannuruian 4x*=5-10-2

ByHpaH,

-1z St
x=3 53 =%}1,25-10"2 =1,075-10" mon/n =11-10"* son/ 2

2. DpyBUaHJIMKHUHT MOJ/1 na uhopananrad kuiitMaTuaan
rpaMM/IUTpAary KMEMaTUra YTyil yayH TONWiraH MAKIOPHH
Mg(OH), HuHT MoJleKyJIsIp Maccacura KyraiTHpuIaaq.

Mr(Mg(OH),)=58,3
3=1,1-10*58,3 6,410 /1

3.2. bup ¥icMJIM MOHJIAPHMET JEKTPOJIHT SPYBUAHINATHIA

tabcupi. Ty3 apderTn

DpyBUYaAHAUK KYynalTMacu 3NCKTPOJMTHUHT TYHWHraH,
TYHAWHMaram Ba yra TYiUHraH spuTMaiapuia 6opaaguraH xapa-
€HJIapHU YyKyp TywyHuinra Eépnam 6epanm.

Y €ku Oy 03 DpyBYaH DNEKTPOIUT DPUTMACHIATM YHUHT
HMOHIapM KOHLEHTpaLMsUIapy KymaidTMacy (MOH Kynairmacu)
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aliHM 3NCKTPONUT BPYBUAHIMK KYTIAlTMacH KuliMarura erca,
1y TeMrieparypana apuTMa TViuHran 6ynub Konanu. Onaiiunig
BaSQ, nuxr r¥iuHrad spuTMacua MOH KYMAUTMAcu YHUHT
DK guliMaTura TeHr;

[Ba” |50, |= 9K 10,

Ty¥iinHMaraH 3pUTMaja 9prraH MOAIAHUHT KOHIIEHTpallus-~
CU TYHMHIraH 3puTManarvra HucbataH kaM, HOH KymaiTMacu
OK aaH kuuyuk GVaaau;

[Ba |50, |< 9K s,

bopnyio, WOH KynalTMacy 3JeKTPOIWTHWHI 3PYBUYaHNINK
KynalitMacyinan opTuk, 6yica, uyKuiI xKapaéHy Spulil JKapagHura
nucbarad ycryHnMKka spuiiagu, OuHoOapuH MOpIaHuHr Oup
KMCMM 3pUTMalaH KarTuk $asa Xonuma axpanud uukamm. Yra
TYHWHTaH 2pYUTMa YIyH Ky#vnary ncoaady Kexrupuil MyMKUH:

[Ba>*] [s0,* |> 9K s,

HOxopuna x¥pub yruwirad xonariap TYAMHMAraH apuTma-
JnapiaaH TYHUHraHura éku TYIMHraH apuTManapiad yra TViH-
raH 3pHTManapra YTl KMKOHUSITUHH Oepany. byHpail ytum-
JIApHU 3puTMara 6up UCMIKM WOH CaKJIOBYM SIXIIW AUCCOLMIA~
HYBYU IEKTPONUT KYIIMIL OWUIAH aManra OLIHPUIL MYMKHH.
YyHoHuU, Oapuii cyndarHuHT TYHUHTaH 2pUuTMacura Oup ucm-
v SO aHHOHM cak/IoBYU cyndar KMCnoTa €K1 HATPUi cyii-
dar (Kyuwin 3NEKTPONHAT) KVIIMICA, aBBAl HOH KYMaWTMacu
BaSO, HUHT 3pYBYaHIMK KYIAWTMacy KHAMaTura €Taliu, CyHrpa
oy K;uiiMaTnaH omu6 keranu. Yra TYitMHraH 3PUTMAaH alHu
TeMIieparypana Gapuit cyndar yykMacu Tylagu.

Jemak, KUHKUH 3pUiiiurad sIeKTPONUTAAPHUHT 3pYBYaH-
JIArY, YIapHUHT 3pUTMAacura TapkubKaa 1y spuTManari MoH-
JIapHUHT Ovpu 6uman O6up ucMiIu woHu Gop GUpopTa Kywiu
SJCKTPOIUT KUPUTWIHILK GUIaH KaMasiou.

DONeKTPoIUTNapHUHT 3PYBYAHAUTUIa (pakaT OUp MCMITU
WoHTa 3ra 6¥araH tyanapruHa aMac, 6anku 6yunai 6up meMiu
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MOHra 3ra OYJIMaraH aJeKTPOJIUTIAp XaM TabCHD 2Taau. AMMO
Oynnalt xoanmapiaa 3AEKTPOIMTHUHT 2PYBIaHNIWIM KamMaliMac-
JlaH, akcuH4Ya opraju. MacanaH, kam apyBuan cyidariap, uy-
Honun BaSO,, CaSO, pa SrSOiapuunr spypuaniuru KCl,
KNO,, NaNO, kabu Kywis 3/1eKTponuTaap (6up ueman HoHu
MyK) KyiuunraHoa omamyd. byHga KYInniIaguras Ty3HMHT KOH-
LEHTPaLMACH KaH4ya 1oKopu Oyiica, IpyBUAHIUK XaM MIyH4Ya
okopu 6Yiaau. O3 spyBYaH JICKTPOIMUTIAD 3PYBYAHIMIUHI
Oyupait opTHlUM Xonucacu Ty3 3ddexTH neb aranaju.

OpyBUaHJIUK OPTUIIVMHUHT (U3MKaBuii cababu TyiyHap-
mm: sputmara KNO, ékn NaNO, kupuruirania MoHIapHUHT
VYMYMMIi KOHLIEHTpalMscH olraiu, GuHoGapuH Hotapapo ¥3a-
PO TaBCUP KYYM OpTany, 1y XuUcobura xapakaTuyaHJIWTH Ka-
maiiran Ba’* Ba SO, nornapu BaSO, kpucramiapu cuptu 6u-
712l KaMpoK TYKHaIaau. ¥3-Y3uIaH TyUIyHapiIuKy, GYHIa Spyi
XapaéHU WOHJApHWHT 3PUTMaaH uyKUWIN XapaéHura Hucba-
TaH YCTYHIMKKA 3ra 6¥nu6, BaSO HUHT 3pyBYaHINUTU OPTA/H.
IlyHu Xam TawsKMUIAIl Kepakky, Ty3 dhdekTy Gup sapsiuii
nonnap 6epysun (MacanaH KNO,)iapra nucbaran MKKM 3ap-
Annu noHnap Oepysunm (m-n, K,SO,) tysnap kymumnrauga
KYTIpOK, OVnamu.

O3 2pyBYM DIIEKTPOJIUTIAPHUHT SPYBUAHIMIUIa O1p MCM-
JIY MOHJApHUHT TabCUPWHU, Ty3 2dexTuHr Xucobnamira 101p
MUCOJIAP KEeITHPaMH3,

1-mucon. 3K ., xuitmaruaad Na,SO, uunr 0,01 M spur-

macujary BaSO, HUHT 3pyBYaHIIMIMHM XKMcoOIaHT Ba YHY 10y
TY3HMHI CYBHAru spyBUYaHJIMId OWilaH TaKKOCIaHT.

Eunm:

I. BaSO, HUHT aHUKJaHWIIK JIO3UM OY/rad spyBYaHIUTH-
nu X 6unan 6enrunaimus. BaSO, HuHr 6y X Monu x Mos/n Ba?t
Ba x Moi/n SO wonnapunu 6epanu. Iy 6unan 6upra SO,*
vonnapy Na,SO HUHI' MOHMaHULIKAAH XaM Xocu)l Oynany Ba
SO,” voHnapuHMHT KoHuenrparmscu 0,01 mon/n 6¥nanu.
Hiymait Kunmuo,

[Ba**]=x; [SO,*]=x+0,01

by xuitmariapan OK g, TEHIJIaMacura Kyiusica, Kyiu-
aru KYpUHHUIL xocun Oynanu.
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K o, =1,1:109 X(0,01+x)

Arap BaSO, spyBuaHiuIy Xyla KaMIUTHHK Ba LIyHra Kypa
X HuHr kubiMaru 0,01 ra Hucbarau xXyna KMIMK OVIranu yayH,
YHM 3pTHOOpra ojiHMaca, Xxucobnaill copxanaiiaim:

10
0,01x=1.1-10"%; x= 1—-!{6]-9———:31]1035\!0.&.’4?

2. BaSO, HUHT cyBiary 3pyBYAH/INIY KyIHarhga TONWIanu:

2=~1-1-10"° = 1,05-10° mon/ 1

3. Opurmana 0,01 mon/n Na,SO munr 6§nmmu BaSO sinnr
IPYBUAHIMTHMHN TaxMuHaH 950 mapra kamalTupanm

1,05-1 10°

T Tt =~ 950mapma

2-mucon. KNO,uuHr 0,1M spurmacuaari BaSO HuHr 3pyB-
YaHJIHUTHHH XMCOOIaHT.
Eunni:

1. BpUTMaHKMHT VOH KyYMHHU XpcoOnaiiMus. MoH Kyun amania
KNO,HUHT KoHLeHTpalusicura 60FuK, 6Ynanu.
KNO, =K*+NO,
= -;—(0,1-12 +0,1-1*) =0,1

Buno6apuH, xansaniad nongapuunr (Ba*, SO %) akrus-
nukK koaddulueHTIapy TONMIaIN:

o = e 0,33
2. BaSO, HUHT aHUKIaHUILY N03UM OF/IraH SpyBYaH/IMTMHY

x 6unay Oenrnnadca:
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BaSO,g — »Bal'+ SO}

aKBaSO‘ = [Bah]'l.SO‘isz'LkR' 'f.mf‘

K ps0, = (¥)-(x)-0,33* = x*.0,33% =1,1.10™° 6ymanm.
Bynnan,

11-10°
x=, ]t

=3,2:10" mon/n
0,33

BuroGapun, 0,1 Mo/ KNO, nirrnpokuna BaSO,Hunr spys-
YaHIUTU TaxMMHaH 3 Maprta opryaiun (Ty2 addekri) Kyzarwiama:

32:10°
1,05-10°

=30 mapra

3.3. UyRmasiapHUHT XOCHT OYNHII IApOWTAApH

DpyBYaHINK KYNalTMacy KOMJACH KHMEBMIH peakuusap
OaxxapyiraHjia IYKMaNapHUHT Xocun Oyminm éKU SpUIIUHH
ONAWHAAH OMIMILITa UMKOH Oepalli.

Xap KaHmall KMHKMH SpHIINTraH JeKTPOJUTHUHT Y¥KMacH
YHUHT 3pUTMAalarkd HOHJIApW aKTUBIAKIAPUHUHI KYIaiTMacy
[y TeMIlepaTypaga 3pyBUaHiIMK KyTiaiiTMacuaan Karra 6ynran-
narvHa Xocun 6Ynami. YYkTupuiaétrad MOHIApHKHT SpYyBYaH-
JIMK KyTIaiiTMacura MyBob U1K Kelaurad KMCMU XaMHILIa 3PUT-
Majia Kollanu. bab3aH Oy KMcM ITyHYaTUK KaM Gyiaguky, 6yH-
JlaH KeWWH KUIWHaguraH WIuiapia cupa XamakuT Gepmaiiny.
Bynpait xounapia YYKTUPUIIHKA aMaiMit XXKUXaTaaH TYIHK 1e6
aranr MyMKuMH. Bupok 6ab3n BakTaa YYKTUPHITHN aMaliil u-
xatpaH TVuK ged xucobnaur MyMKHUH 6ViMaii Konamu. By xonna
aManui KUXaTAaH TYAa YYKTUPHIN YdyH Oupon-Oup yopa
KYpUILra TYFpU KeJIaa.

Tina yykTUpUIlL AHATUTUK KUMEA Ky MyXHMM axaMuarra
9ra, YyHKM aHaJIU3[a YYKTHUPULI aMajiMid XuXaTmaH TYIWK
OYnrapparyHa UOHAAPHU aXpaTWI Ba 3pUTMaiaH yukapuia-
JIUraH MOHJIapHUHT XeMMHIM MLIIapra XajlakuT Gepainral Tab-
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CHPMHY UYKoTUILI Mymkun Oynanu. ITIysy Haszapna Tyru0, tVna
YYKTUPUILTA TaalulyK)iu O¥araH oMuuiap TabCHpPUHUT YpraHuiin-
Mu3 Kepak. MoHHUHT TYIMK yVKUIIK 9YKTUpHIaIUTad GUpUKMa-
HUHE 3pYBUAIIAIUIA, YYKTAPYBUM DEATCHTHMHI MMKJIOpUTA,
VHUHI THCCOLMIAHWLI Japaxacura, TApoJMaNaluIlINnra, SpHT-
maHUHT pH xuiimarura Ba Gan3u Golirka oMuiLiapra GORIMK,.

YUyKniira HOHIap KOHUEHTPANAACHHHAT Tabeupu. OJailik,
KYPFOILIMH TY3W 3pUTMACH XOX/araH 3pyBuaH XJopuiiap, Ma-
caiman KCI 6unan apanairrupunany. ByHaa KyprowyH MoHIa-
pu Pb?* xnopun CI- nonnapu Gunal yupaimu6 yprada spyBuan
anextposut PbCl, xocun xunamu. Jlexun kyprowmn (IT)-xn0-
DHIHUHT XAKMKATAA YVKUII-9YKMACTUTY 3PUTMaHUHT 11y TY3-
ra HucbaraH yra TViiuHrad 6ynuinura GorMKIUp. DpUTMa 3¢a
Pb** Ba Cl" MoHmMapu KOHIEHTpaLHsUIAapUHUHT KynaiTMmacu
OK(PbClL)nunr 25°C na 1,6:10° ra TeHr 6ynraH kuitMaruman
opTUK, 6YnraHmaruya yra TViiudran 6Ynamu. [lemax, Gepunran
LIAPOUTAA IIY TY3HMHI UYYKUII-YYKMACIUMIMHM HA3apuil xu-
XarjaH oJIMHIOAH XUcobail MyMKKH,

1-mucon. Kyproummn auerar Pb (CH,COO) uunr 0,05 M
SPUTMACHTA TEHT XaXMIIK Kanui xnopuaHuur 0,5 M spurMacu
KLU,

byHna aykma tymagumu?

Egy:

|. DpurManap apanalITUPWITAHAA YIAPHUHT XaXMU KKK
Mapra opTagy Ba Xap OMp MOJIa KOHIEHTPAlMAaCH ¥3rapuo,
Pb (CH,COO), Hunr xoHuerTpauusicu 0,025 M sa KCL kos-
teHTpatuscy 0,25 M 63mub Konamu. Pb?* Ba Cl° noHiapy KoH-
UEeHTpauuslapy spyuTMaap apaiallTUPWITaH JlakuKkana Kyiu-
Jaruua O6ymagu:

[Pb**1=2,5-102 mon/n; [Cl']=2,5-101 mos/mn.

2. DpuTManaru aiiHu MOHNAp KOHLIEHTpalusiiap Kynaiir-
MacH Ky#unary Kdiimarra ara Gynamu:

[PO*]-[CLP=2,5-10%(2,5:107) =1,56:10°

Kemmb dukkan kuiMar 1,56-10% kypromwmn (I1)-xnopua-
HUHI 9PYBYAHNUK KymaiTmacu KuiMartu 1,6°10°man mespiu
100 mapra optuKaup. buHoGapuH, spurMa yiuly Tysra HucHa-
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ran yra tyiuHrad 6yim6 Komamu Ba PbCL, HuHTr 6up Kucmu
UyKMara Tyiianm.

HOkopunarunapnad 1myHaai xyjaoca Kenub 4ukajiukuy, ae-
MaK, KaM 5PYBYM 3ICKTPOIUTHUHT 9¥KMacH, YHUHT UOHIapU-
HUHT KOHLICHTpAUMSUIApKU KyNaluTMacu Iy 3JICKTPOJIMTHUHT
JpYyBUAHIMK KymaiTMmacu xuiiMaruaad opTuk OyiaraHmarvHa
xocuia 6ymany.

Kam spyBUH 37IEKTPOIIUT, YHUHI HOHIapH KYTTaUTMacH Kuii-
MATH CEKWH-acTa KamMaiuoO, Y3MHHUHI 3pyBYaHJIMK K¥TIadTMacH
KMiiMaTira TeHlauryHJya uykaBepagu. Yykma GunaH aspurma
Opacuia MYBO3aHAT KAPOp TONTray, MYyKWIll XapaéHu TYXTaiIu.

YUVKHIAWAT 3PYBYAHIMKEA OOFMMEIHIH, TOTIMIHILN J03UM
OyaraH MOHHMHT 4YKMa XOJMIa XOCHI KWIanauraH Oupukma-
CHMHUHT 3pyBYaHIWTY OCpHITaH IIapoUTAa KaHdanuk kam 6yica,
Oy MOH DPUTMANAH IIYHYAIUK TYINK axpatunaau. Y¥krupuia-
nuraH GUPUKMAHUHT 3PYBUYAHIMIMEM WOHHUHI TYJIMK, U¥KM-
1IMra TabeupyHU Gatadenn Mucosutap EpraMuiia Kypaimik. Bazt
pa Ca?" xaTHWOHIApUHY TEKILMPMUAAETTaH SpUTMalaH
cyndarnap, xpomamiap, KapboHaTiap Ba OKcajamiap Xojauia
YYKTUPUIL MYMKHH. By OUpUKMAaapHUHT 3pYBYaHIIMK KyTaii-
TMACHU KUWMaTiapu KyHuaariyaaup:

OK paso, =1,1-107"%; K up, = 6,1-107

K g0, = 2,4-107; /SN =23.1072
Ko, =8,0-107%; K o0, =4.8-107
‘?KM.‘,_G, =1,6:107"; 35(@(-20‘ =26-107°

bup xun tunaaru spyBYaH/IMK KYTIaTMacHHWHI KENTH-
puiTaH KuiiMatiapu 10yHW KYpcaTtanuku, 6apuii TyanapuiaH
9HT KaM apyBYany BaSO, 6¥iica, kanuuii TyanapuaaH 3HI KaM
spuinuradn Kamui okcanar CaC,0, sxkan. [y cababnu, Ba?*
Ba Ca’* KaTMOHJIapUHU MyTaHocud paBulna iy Gupukmanap
XOJU/IA OPUTMAAAH TYIUK YYKTUPHIL MyMKUH. V3-y3unaH pas-
maHku, Ba® kaTnoHuHM yykTupum yuyH SO aHUOHIapu-
nan (H,SO,, Na,SO, Ba 6omikanap xonuza) sa Ca?* kaTvoHna-
puHy YykTupum yayH okcanar C,0.* anunonu ((NH,), C,0,,
Na,C,0, Ba Gomkanap)uan doiinananca 6yaanm.
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IOkopuia KenTupunraH apyBYaHiIvMK KynaitMacy Kuiimar-
napu Ba?* Ba Ca?* kaTuoHnapura JOUp peaklMsiNapHUHE ¢e3-
rUPAUTKMHY xaM TaBcudmaigu. YyHoHun Ba?* xatwoHUHU
aHYKJIaIa YYKTUPYBYH-aHHOHIAPHUHT Ce3rnpiiurk Kyiuna-
ru Taptubpaa macasiau:

$0,> >CrO>CO2>C,0.>

Ca?! karHoHUKEHY TONMHIIAa YYKTUPYBIM-aHHOHIapHUHT CE3-
T'UpIWr Kylunaruda Kamasyiu.

C,0.>C0O2>80,> >CrO,>

Yykuin xapaéuura 4yKTHPYBYH MHKIOPHHAHI TABLCHPH.
K¥mmnanurad 9yKTUpYBIY MUKIOPH 3KBUBAIEHT MUKIOPHaH,
SBHU peaklys TeHrnaMacu 6yituda tamad KUIMHTaHWIIaH KaMm
OJIMHMaraHfiaruHa xap KaHpal woH Tyna uykanu, ned xucob-
J1ail MyMKUH. JIeKMH, YYKMaHWHT 5pYBYaHIHK KYTIalTMACKH YHYA
KM4MK OynMaca, S5KBUBANIEHT MUKIOPAa KYIIMATAH IYKTUDYB-
91 WOHHHM DpUTMANaH aManja TYJIHK YVKTHpa oJIMaiinu, YyH-
KM 4VKMa yCTHAA 3PYBUYAHNMK KVMaiTMacH KuiMarura sKuH
KOHLIEHTpalusia YYKTUpUIMaral HoHap G§nany. DpyBuaHInuK
KymafrMacy Kougacura OuHoaHl YyKTUPYBIMAAH 6Mp 03 MYIIpOK,
KVIIHIca, YYKTUpUIN aHYa TYIUK OVmamu. XakukaTaH Xam
PbSO Hu 9§KTUPHIN XapaéHUla UOHJIAp KOHIIEHTpaUUsUiapy
Kynmaiirmacu [Pb**]-[SO > [nunr kuiimaty noumuii Ba 9K g,
ra TeHr 6ynranimru cababmm yykrupysuu (H,SO,, Na, SO, )yuun
oprykya Kyummu 6unaH SO WOHNapU KOHLEHTPALMACHHI
opTHIIM 3puTMagard Pb** KaTWMOHJIapM KOHLIEHTpaLAsICMHU
MYBOMK paBullila Maccajlap TAECUPW KOHYHUra 6MHOaH Ka-
Mmaituiuura, aeHu, Pb?* katnonnapunu PbSO, xonmupa tyna-
pok uykuimra oiu6 kenamu. HyHUHT yayH GUPOop MOHHM TYIHK,
UYKTUPUIL yuyH, Oy oH cyBiaa 6upMyH4Ya y¥kmMa XOCHUIl KUIl-
ca, VHU YVKTUPUIL YuyH UVKTUPYBYM peakTHUBaH 6up 03 op-
THKYA, AbHU peaklys TeHrJIaMacy Tanab Kunajgurad MUKIop-
IaH KYTIPOK OJIHHAIN.

[P**]"[SO,>]= 3K 450, TeHr1aMa acocyzia H,SO, Hu KaHya
Ky Kyuicak, Pb** nonu myHYa TYNapox uykamu, ned Viinaiu
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MyMKUH 6¥napau. AMMo, Xakukarma OyHpai smac, cyndar
KWUCJIOTAHU XYIa XaM OPTMKYa KYIICaK, YV YYKMaHHHI 3pyB-
YAHJIMTHHU KaMalTupui y €kna TypcuH, 0aiky olupany,

YYHKH 6YHAa MOHIIaHMI KoHcTaHTacut K . 10" Gynran
HSO, nonu xocun Gynaau.

PbSO,I+2H*>Pb**+2HSO,-

AMdboTep TMAPOKCHIVIAPHWHT YYKMalapy XaM YYKTHPYB-
YU—HWINKOPHWHT OPTUKYA MUKIOPUAA SPUILM MYMKMH.

Al(OH),I+OH" -[Al(OH), |

Hopjion Ty3nmap, Kkomruiekc Ba GONIKa 3pyBYaH GHpHUKMa-
J1ap XocuJ GynMaiiiuraH XoJnapaa XxaM 9VKTUPYBYMHU XanaH
TAKapy KyN KYIIUII Makcanra MyBo®UK smac. ByHra caba6
IIYKHA, YYKTHPYBUMHMHT OPTUKYACU YVKMAHMHI BpYBUYaHJIH-
riuau Ty3 3¢hdexTi Xpcobura ommpud 1000pUIIH MYMKHH.

Taxpubasap WyHU K¥pcaTaguky, YYKTHPYBIW peareHT
ogataa, kynu 6unmaH xucobparunan oup apum GapaBap opTUK,
Gan3uiia aca OyHIaH XaM KaM KVILIWIaaa.

Yykumra 9yKTHPYRYMHAHI HOHJAHHINH TabCHpHu. TVIHK
YYKTUPHIL YUYH YYKTUPYBYH PearcHTHUHT AUCCOIMIAHHIN Na-
paXACU MYXUM axamuatra sra. Macanad, Mg?* KaTHOHWMHH
Mg(OH), xonuna uykrupuur yuyd KOH 6uran NH,OH Tasn-
cupu Ypracuna karra ¢apk 6op. 0,1M spurmanga KOH 100%
aucconmnadca, NH,OH xynnu mynpait 0,1M spurmana 6op-
Wyru 1% mucconmmnanany. YYKrupyBYWIapHUHT GUp Xun op-
THKYa MUKopy onuHranga NH,OH kamit ruipoxcuara Huc-
Garan 100 mapra KaM KoHuUeHTpauusagard OH- woHmapunn
xocun xwiangd. bomkada aitraHnma, KaM IMCCOLMIaHYBYH
aMMoHu# ruapokcun Mg?* uounapunu KOHra Huc6aran
TYAuK uykTtupa onmaiinu. Kentupunran Oy muconjaH
kYpuHanuku, Gomika mapoutiap Oup xun OVAraHga, TabCcHp
oTagTrad YYKTUPYBUM KaHJAIUK SIXINW OUCCOLMIaHraH 6yica,
YYKTUPUIAETTAH WOH LIYHYAIMK TYIa YyKanu.

Kumépuii aHann3na 9YKTUPYBYMHHUHT THCCOLIMIaHMLI J1a-
paXaCHHUHI KaMaUTUPUII XaM Myxum axamusitra sra. NH,OH
aputMacupary OH- MoHIapyHMHT yHYa KaTTa GyJiMaraH KoH-
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LIEHTpAUUSICHHY SHAIA KaMalUTUpKIIT MyMKHH. ByHra apurMara
6up ucmay won NH,* KaTviony KUpUTHIL, SISHA aMMOHMH Ty3-
Japy KYIIWIL GUJIAH 3pUIIMIald. DpUTManard HoHIap KOH-
LeHTpauusiiapy Kimairmacu [Mg?*)-[OH )* Marauii rugpokcua-

HMHT 3pYBYANIMK KYnaiitMacu IK ., oy, MaH Kam 6Y1ub Konaum

Ba 9¥KMa Xeu xaM xocusl Gyimainu. By ycynl cucreMaTuk
aHanu31a KeHr KyuiaHunaay. Macanad, Mg?t KaTMOHUHNM Ha-
Tpuit ruapodacdar 6unan NH,OH uwrvpokuza tonuuiia
Mg(OH), y¥xmacu xocus 6ymuuinra #¥n Kyimaciux yuyH
SPUTMAra aMMOHWI XJTOpK/L KYILHIN WYIu 6M1aH aMMOHWMIA T'WjI-
POKCHIAHMHT AUCCOLTMIAHMILN KaMalTUpUIiany.

HMorutapHu TYIMK YYKTUPUILTA ULIDTATUIIAIMIAH YYKTHPYBY M -
HUHT THIPOSTU3K XaM TABCHP KYpcaTaay, arap YYKTUPYBUM KydcH3
acoc Ba Ky4CH3 KMCIoTallaH Xocus OYnraH Ty3 6yuica anoxuia Tab-
cvp Kypcataau. YyHOHYM MKKHUHYK Ba YYUHYH TYPYX KATHOHIIApH-
HMHT YMYMMI TYPYX, pearcHT/Iapy OCOH THAPOTHaIaHaau:

(NH,),CO,+H,0=NH,HCO,+NH,OH
(NH,),5+H,0=NH,HS+NH,0H

I'maponusna xocun 6¥naguradn HCO,™ Ba HS- nonnapu te-
MUK TYPYX KaTholIapuHU YYKTUpMaiind. buHobapun, rypyx,
peareHTIIAPUHWHT IYIPONIM3K KaTHOHIAPHMHT TYIHK YYKHIIUTa
TYCKUHIWK Kunaay. [MOpoM3HU OJIAMHY OJTMII YYYH 2PpUTMA-
napra NH,OH, sieHU ruaponus MaxcysoTapuiaH 6upy Kyim-
nmagu. Hatkajia, ruapoins MyBO3aHaTH YAl TOMOHTA CHUTKIAM -
Id, 9YKTUPYBYM peareHTIap — aMMOHUH Kap6oHar (NH,),CO,
€ku ammoHuid cyndun (NH,), S napHUHT KOHUEHTpalUsIapy
OlUaJy Ba KATHOHJIADHUHT TYJIMK YYKHWIIMTAa SPULTIAIAIHN.

Y¥summmar opuTtmasnar pH xuiivaTira Gormmxmarn, Hon-
JIADHWHT TYIUK, YYKWIIM YIVH peaklus MYXUTH, SbHH aHaIn3
KWIVHYBYM 3puTMaHuHr pHuU xam xucobra onunuinm kepak,
30TaH Xap OUp MOJIAaHMHT TYIUK uyykuiny H* noHmapu KoH-
HEHTPaLMACHHUHT MabJiyM verapacuia o3 Gepamd. SpHTMa-
HuHr pH HU MabIyMm KuiiMaTia cakiab Typuil yuyH KHCIoTa-
nap, uniKkopJjap Ba Oydep spuTManapaaH doliganannman.
K¥umnanguran kuciiora €Ky MUIKOPHM TaHiab omuiiga y 6u-
JlaH KUPUTWJIaAWradH WOHNap TeKUIMPUIAETTaH 3pUTMaiaru
MOHJIapHH TOTIMILTA Xaian 6epMacaurira Ba KUPUTHIraH HOH-
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1ap aHaniu3 JaBoMMAa MUIHM MypakkaGnamtupub robopmac-
JIMIPMIa MIIOHY XOCHJT Kunuil Kepak. Macanan K* katuoHuHMA
ronuiia kuctorainu spurman KOH éxku NH,OH 6uian Heid-
Tpa/utall apaMaiau, anbarra NaOH man doiigaraHuir J103uM.
Mannymku, xap xun Oydep apamanimanap dpHTMasaru
pHHMHD ¥3rapuiivra TYCKMHIMK KWIHII XyCycHMATWUra sra.
[IlyHuHr yuyH sputMa pH MHM yHTra MOC KelaguraH KaHiau-
p Bydep apanaimimMa KVmMIn 6unan poctaad TypHIll Kepak.
bydep apanamMamapHy WMINJATULI SIHA IHYHMHI YIYH XaM
KyNnalikyi, ynap 5pUTMaja O3TMHA KHCIoTa 8Ky MiKop OYnm-
iMra Kkapamai, myaiian pH xocun kunanu. AMMO Xap KaHjaf
Oydep apanamMaHUHI MyaiisiH 6ydep curuMu Gop Ba y Mab-
Jiym muknopaary H* éxu OH- vonnapunu Gornail onagu. by
“oHnapaaH 61pu xa/inan Talkapu Ky Myuknop/a 6yica, y xoia
opuTMa 63 MyKaarad pHra sra 6ysMait Konamm, YHUHT
KMIMAaTU XaM TYPFyH 6ynmaiinm (2.5—ra kapancuH). Mogomu-
KM IyHIaH 9KaH, KYWIK KHCIOTald KU KyWIH HILKOPUM 3pUT-
Maliapra 6ydep apanalmumMa KYIIWILIIAH ONIUH Yaplard KUcio-
Ta €K¥ WINKOPHWHI' OPTHKYa KMCMHMHM HeHTpaiam €KH
Oynmaca 6ydep cUFUMM aHYA KaTTa, SHHU MKKaJla KOMIIOHEHT-
HUHI KOHLIEHTpaIMsicl 10Kopu 6ynran Oydep apanamma wui-
narw Kepak. Ildyupait iyn tytuarasgaruHa Oydep
apaialiMaHMHT TabcupH doiinanu 6ynanu. )

3.4. Vonnapun OMpUH-KETHH yKTHPHINT

AHUMTHK KUMEIA TALCUP TTUPWIAETTaH pPeareHT DpuT-
Majard MoHnapHuHr dakar 6urracu OunaH sMac, Oanku uK-
KUTacu éxku Gup KaHvacu OWiaH KMHMH SpyulimuradH Gupukma
XOCHJ KMAAIMIaH XKapaéHuap Ky3amwiaai. SpyBuaHiuK KyTanT-
MacH KoupacuaaH doiinananud, 6yHnai xapaéunap Moxnﬂm-
HM OCOH TYLUYHTUPHII MYMKHH.

Dapaz kunaliuk, spurMana omp BakrHuHr ysupa Cl- Ba
CrO,* anunonnapu 6§16, yIapHUHT KOHUEHTpauMsiapu 6up
xui, 10" mon/n pan GyiacuH. AMHM 3pUTMara ToM4uIaTUG
AgNO, spurmacu Kyuica, Ag* vonnapu spurManard Cl Ba
CrO,* vionnapu GunaH TYKHaiuum cababiau Kydumard peak-
uusinap 6opuiiy MyMKWH:

Ag'+Cl=AgCH
2Ag*+CrO42'=Ag2CrO4¢
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Asgan Oy Ty3lapHUHT Kaiicu OUpU 9VKULIMHY GUAKII yayH
YAApHUHT PYBUYAHAUK KyTialTMacu KubimMaruaan dboiganany-
nanu. Kaiicu Ty3HHHT 3pyBUaHIMK KynaiTMacy V3 kuiimarura
onIgMH erca, Wy Ty3 onauH yykamu. AgCl Ba Ag,CrO, HMHT
yyKka OGouuranii yuyyH Kepak OyiraH Ag® WOHJIApUHMHI KOH-
LIeHTpalUsICHHU Oy TY3JIapHUHT 3pYBUYaHIUK KyTiaiTMacH K-
MaTHAaH OCOHNUK OumaH xucobnab yukapuin MyMKUH:

3K.4g(.‘: =[4g"]-[CI"]1=178- {1 jeek
W o, 202 TGO, 12114107

Ag* ¥OHJIapy KOHLICHTpaLMANapuHy Terviiya [Ag*] ..,

Ba [Ag"] 4 cr0, €0 Oenrunal, Kyhiumaruya xucobnail MyMKHH:

! Ky 1,78:107™
g Luci = ey o

2 K 00, _ [1L1-1072 ;
42" ), = [C:(’;Z’_"] = S =33:10" won /2
4

Hemax, GHDHH‘{H HaBOaTAa TY3/Iap Opacuia SHT KaM 3pyB-
YyaH AgCUC 4y =1,25 -lo's.uo;:fﬂ;(f,%c,o‘ =1,3-10" mon/ n)

gykMara Tyiany. bouikaya alTraHaa, KyMyIl XJTOPUIHUHT 3pYB-
YAHIUK KynaiTMacyu Ag" MOHMapUMHUHI KaMpoK KOHLEeHTpa-
yAcHaa ¥3 KuiMaTura etagy sa QUpUHYK 6¥mul KyMmyll Xi1o-
PUIHHMHI OK, YyKMacH xocun Oymaau.

Ku3un FUIOT paHTHWIaTH KYMYIL XpOMAaT YYKMaCHHUHT X0CHI
OVIMIIM XJTOPUO-HUOHIAPHUHT TYIMK YYKKaHIUTHHU Ouigupa-
nm, ounobapun K,CrO, nan apreHToMeTpusiia HHAMKATOP CH-
daryuna polinanaHiin MyMKuH.

Kentupunran Mucongad MabiyMm GYnanuku, MOHJIAp apa-
JIallIMAcHra aiiHy peareHT TabCUp ITTUPUIITaH/Ia, Yiap 1y HOH-
Jiap XOCHJI KWIallurad KUHUH 3pyBYaH OMpUKManap spyBuaH-
JIMK KYNauTMaCUHUHT ¥3 KUiMaTUra eTMiuy tTaptubuia uyka-
nu. byanall uykTpui OUpUH-KeTUH YYKTUpULL 1eb aTanaliu.

=1,78-10"° mon/ n
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BUpWH-KETHH YYKTHPHMLIIA peakliis HaTHxacuaa XoCui 0yna-
Nurad OUpUKMaNapHUHT 3HT 03 IpUUIMraHK ojataa, OUpHHYU
Hapbataa yyKamM, yHIaH KeHUH KYIIPOK, SpUiANUraHi YyKaiu.

HonnapnuHr keTMa-KeT uykuwu HadakaT peakLus
MaxCyJoTNapUHYHT 3pyBYalIMIMra 6ormiK, 6YiMb KonmacaaH, 6anku
1LY MOHTAPHUHT 3PUTMAIATV KOHLIEHTpaLMsicura xam Oornuk, Gynamy.

KuiinH spuiinyrad 37eKTpOIUTHY XOCWT KUIYBYM MOHJIAp-
HUHI KOHHLEHTpalUsZIapUHM Y3rapTupu®, MOHIapHUHT OMpPUH-
KETUH YYKUILWHK TaMOMaH TecKapy Taprubaa onub SopHil Xxam
MyMKWH. Macajan, Cl Ba CrO,” MOHIADUHMHT KOHLIEHTPALIUSICU

[Ag J ]A,qz(,'.r()_‘ < [Ag? ] Axct ?
SILHU,

\[ K AgyCrO < 9K AgCl

Jyeror el

Oynanpuran KMamM6 tariaHraH 6yica, y Xonaa 6MpuHuM Hapbataa
AgCl smac, 6anku Ag,CrO, yykauu.

Wonnapuu OMpHH-KETUH YYKTUPULIOAH KMMEBMII cudar
aHaau3a KeHr MukKécna doiiganaduiany. byHaaH Talukapu,
OUPHH-KETUH YYKTUPUII KOWIACU TUTPUMETPUK aHaIu3[a,
xpomarorpadus Meronuaa, LYHUHTOEK, GunsTp Korosna 6a-
Kapuiajural TOMYy peakijdsuiapyna ¥3 uboJacHu TONaiu.

3.5. YykmanapHyHAr 3pUIl HIAPOHTAAPH

OpyByaHJIMK KymaiTMacu KOMIACU KUHAMH 3puiiuraH
yYyKMaTapHU 3pUTMara YTKasuil apT-1apouTAapriHU TOITHLL
MacajlalapuHi XaJl KWJIMILAA XaM MYXUM axaMMsTra sra.

Mg(OH), yyxmacunu 3putud, spurmanad Mg>* kaTHoHU-
HM aHuKIanl Kepak O6yicuH. By y¥kma ycTumard spuTtma
Mg(OH), ra TyiivHrad Oyiafn, yHAArn MoHIap KynaiTMack
[Mg*]-[OH [*=BK, o), 6:107° (25°C)ra Tenr. Iy spurmara
GUpPOpP KMCIOTANAH O3rMHA KYIIMIICca, KUCNOTaiaH Xocua 6yirad
BOJOpO/ MoHIapu spuTManary OH- voHnapuHu 6oraiinu, Kam
IVICCOLMJIAHAMUTAH CYB MOJNEKYIalapUHU XOCWJI KuUiaiu Ba
Hatuxazna nowsap KynaitMacy 9K, oy, KMAMATHIAH KHYMK
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6Ynm6 Konamm. Dpurma Mg(OH)2 ra TyiuHMaran 6y1u6 Kona-
AU, YYKManaru Mardui THIPpOKCUL 3puii bouwaiiay Ba spur-
Mara Mg?* Ba OH- MOHIapH YTa Gonwtaiom. Yykmanuur SPUILK
[Mg*']-[OHJ? kynaiitmacu KWMaTy IK yeomy, T2 TEHIIIAILTYHYA
aBOM 3TajU.

Kuciora kyummr napom OTTHPWIICA, YYKMAHWHT SHIMIAH-
SIHITM MMKZIOPY 3pUTMara YTaiu Ba HUXOSIT YYKMaHMHT XaMMacy
2pub Ketanu.

bupop uykmanu SPUTUILL YYYH YHMHT 3pUTMara yraérran
VOHapuaaH OMPUHM LIy MOH GWiIaH 03 AUCCOLMNIaHaanras
6MpUKMa XocHn KumyBuM MoH Cak/IOBYM INEKTPOJIUT TAbCHUp
STTUPUO GoFnall Kepak.

Mg(OH), ra kucnoranap TabCUP STTUPUNTaHa Gopaauran
PEAKLMSIHY KYHUAAry TeHramManap GuiaH udonanan MyMKuH:

Mg(OH), <« » Mg*+20H-
2HCI<" 2CI-+2H*
v,
H,0

Exu
Mg(OH)2l+2H+a _"!Mg2++2H20

KWHWH 3puiinuray Gouika acocnap xam Kucnoranapna xXymiu
WIyHAaW spuidnm, macaiaq:

Mn(OH), | +2H'%» Mn?*+2H,0
Fe(OH),+3H'q—®Fe**+3H,0

Kuitun spuitanran 4COCIapHM 3puTHUIl YuyH OH- noma-
PUHM sputMara NH," noHnHu kupuru6 XaM GOFnal MyMKKH,
GyHIia 03 MOHIaHAAUTaH ouprxmMa NH +OH xocun 6¥namu. 11ly-
HUHT yuyH 6Hp Karop THApoKCHIIap dakar KUCJIOTanap/ia smac,
6aIKyu aMMOHMif Tysnapuna xam spuitnu. Cucremanan OH- vomn-
JIAPUHU IMKAPUIIT MYBO3AHATHU CHJDKUTAIN Ba KATTUK, (haza-
HUHT 3pUIuWra onub Kenamgu:
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‘Mg(OH),\ 4 » Mg?+20H:
+
INH,Cl 4 » 2CI+ 2NH,*
i i
v
2NH,0H

Mg(OH)_ I+ 2NH," ¢ - »Mg?*+2NH,0H

Xocun 6ynran NH,OH cysra Hucbaran aHya KyWwin MOH-
Na"TaHnuTy cababiy, spurmManaru OH- MOHAApUHUMHT KOHLICH-
TPALUACU KWUCIOTa KYIIMIATaHAArWIEK KYTT KaMaiiMaiiiu. AMMo-
HUW TY3MapUHUHT aCOCTIApPHM 3PUTHIL XYCYCHATU KUClloTara
HucbharaH aHuya KaM Ba HucbaraH SXIIUPOK 3pyBYaH Oab3u
acocnapruHa aMMOHMHF Ty3llapuaa SpUNAN. DHT KMHUH 2puii-
avran acocnap (macanas, Fe(OH),, AI(OH),, Cr(OH), Ba Gouu-
Kajap) Kywid MUHepaa KuciaoTanapja siXiiy 3pu0, aMMOHUIN
TY3JIapy Ba CHUPKa KUCIOTana dpUMaiiu.

Ky4cus kucnoranapHUHT KMHUWH pHAAUras Ty3lnapyu Kyd-
M KuchoTanapia spuiau, 6ynma HY voHnapu tysnapHMHT
AHMOHJIAPUHH KaM [JMCCOLMIaHafurad Kyucus KHUcioTamap
MoOJIeKynanapu Xocuin Kunub Gornaiau.

CaC,0,«4®Ca*+C,0*
+
2HC1 g »2CI+2H*
v
H,C,0,

bBab3n GUp Ky4ucH3 KMCITOTaJapHMHT HOPHOH Ty3iaph ha-
KAT KY4iu KHMCloTajlapia SpULIMaaH TallKapH, HIIKopJjapia
xam apuidiu. Macanan, kanui ruaporaptpar KHC H O, mic-
coumnanu®, sputmara HC, H,O, anvonnapunu 6epanu, 6y
anMonnap ¥3 Hasbatuma HonnaHuo, H* nonnapuHu axparanu.
By H* vonnapu nmkopHuHr ruapokcua OH- woHaapu 6unan
GUpUKKO KaM JIMCCOIUIAaHAIUIaH CYB MOJIEKYNaNTapuHU XOCHI
KWIaAu Ba MyBO3aHaT YHI TOMOHTa CWIDKMG uyKkma spuidnu:

KHC,H,0, <« K*+HCH,0,

75



HC,H,0, »H'+C,H,02>
+
NaOH4?’—‘OIH"+Na+
v
H,0

Kyunu xucnoranapHuur KWHWH 3pHiinuran Ty3napu (ui-
KOpWH ep MeTaslapHUHT cysdariapu BaSO,, CaSo,, SrSO,,
Kymyiu xnopun AgCl, kymym Hoaum Ba Golikanap) Kucinora-
Jiap/ia SpuManIu, YyHKH Oy XoJia MyBo3aHaTHU CHIDKUTYBYM
KaM JIMCCOLIMNaHyBYM OMpuxManap Xocun Gymmaiinu.

Baw3aH TysnapHuHr IYKManapH GapKapop KOMILIEKC HOH-
J1ap Xocun O6ynuy 6unaH 3puiiam. Kymym xnopun yykmacu
NH,OH na oconnuk 6uman 3PUIALIHU, YYHKY Y¥KMa TOMOHU-
AaH 3pUTMara Tapkaruiaaurad Ag' KaTMOHIApH aMMHaxK Mo-
JeKyNnanapy 6uiaH KOMILUIEKC KaTHOHJIap XOCHII KWJIamu.

AgCl+2NH, ¢ ®[Ag(NH,),]*+CI

OpurMmanaru Ag* KaTMOHJIADUHWHI KOHUEHTPaUMUICHHN
KOMIUICKC MOH XOCUJT OVIMIIM XMcobura Kamaiuuim KATTHK
®asa Gunan sputma opacunaru MyBO3aHaTHH Oy3anu, 4ykma-
HY 3pUINNATA ONHO Kenamu.

Huxosr, xap xun OKCHITAHNII-KaUTapUIIHIL peakiiMsuIapy-
HUHT BOpUIIM HaTVKacHaa XaM, KYTiMHYa UyKRMa 3pHO KeTHIIW
MyMKMH. Macanan, HCIl Ba H,SO, na spumaitmyiran CoS, NiS,
CusS, Bi,S, Ba Gomixa CyNpUIIap KOHLIEHTPIIaHTaH HUTpAT Kyic-
JloTajia KUSAMPUITaHa OCOHJIUK Guital spub KeTanu, MacaiaH,

3CuS+2NO,+8 *=3Cu?*+38+4H,0+2NOT

Oxcumiosuu cudarmia 6ab3u Xo/uiapaa 1 XaXm KOHLEeHTp-
JlaHraH HUTPAT KUCTIOTAHVHT 3 XaXM KOHIIEHTP/IaHTaH XIIOpHIL
KucioTacu 6uiaH apananimMacu — 3ap cyBu XaM HIIIAaTHIAIN.

3.6. Kuitnn puiimuran OMpuEMann GomKa Kuiiun
9pyBuaH OWpHEMara aiiiaETHpUII

AHAIUTHK KUMEHUHT cH(ar aHamM3MIa KYIMHYa KHWHUH
dpyBYaH OUpHKMaHU GUPOp peakTHR TaLCHP 3TTUPUO, YHU Ool-
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Ka KUAWH 3pyByaH O6MpMKMara aflaHTUPMIL peakLusiaapu
Ounad ui KYpulLTra TYEPU Kenaiu.

bByHnaii peakuusnapHuAT GOpUILIWHEA PYBYAHIIMK KYTalT-
Macy KouJacuiaH KelMb YMKKAH XoJ/1a TYLUYHTUPUIIT MyMKHH.
Kymyur xpomar Ag,CrO, ujikmacu ﬁyﬂl"aﬂ TYHUMHraH 3puT™Maja
Ag™ vonnapu 6op Ba 6y wonzjap aHa my sputmara KCL
kyiwtranna Cl- vonnapu OwiaH peakimsara kupuiuaau. Ky-
MYl XJOPUIHUHT 3pyBdaHury (1,25-107 Moi/m) KyMmylil Xpo-
mat Ag,CrO, HuHr spyByanmurk (1,3-10* mon/n) ra HucbataH
03 Oynrannury cababmm, Agt KaTHOHJIAapUHUHT KOHIIEHTPALIHsT-
CH KYMVIII XJIOPHIHUHTI pYBYalUIMK KynaWTMacy KuiMaruaas
ownd ketuiu yuyn erapiu Oynanu Ba AgCl uykmara Tyuanu.
Bynu xusun rumit panriv Ag,CrO, uykmacu ypHura ox
cysmacumon AgCl uykmacu xocw1 OYVmMIIMAaH OWIMII MyM-
KWH. DputMana Ag* WOHIAPUHWHT KaMalUIIU 3PUTMAHU
Ag,CrO, ra HucbaraH TYHHUHMaraH KWim0 K¥sau Ba MyBo3aHaT
Oy YYKMaHU 3pULIY ToMoHTa cupkuiiau. Ilynpai K6, Kyium-
namiran KCI nuHr Mukaopu etapiu 6yica, Ag,CrO, GataMom
opub, AgCL u¥kmMacu xocun Gynanu:

Ag,CrO l &—B2Ag +CrO >
2KCl 5 »2CI+2K*

v
2AgCH
Kyitngaru peakuusiia:

Agl{+ClPAgCIAT

xocun 6ynapuran oupukmMa (AgClH)HUHT SpPYBYAHIMK KYTaWT-
Macy GouutaHFuy 6upukma (Agl) HUHT 3pyBYaHIMK KYMNaiTMa-
cupan taxmuHad 1000000 mapra (BK, .=1,56-10""
>BK,,;=1,510"%) oprvk. Ulynunr yayn Agl uykmacutu KCl
apuUTMacy OMJIaH KaiiTa-KalitTa WITacak XaM I0KOpMIard peax-
1S aMania Mymiako 6opmaidny. Xynmu iy peakiysHH TecKa-
pucu — AgCl uykmacunu Kl spurmacu 6unan 6up Mapra uiil-
naraHnaék peakuus amana oxupurava etaau. AgCl uunr Agl ra
aitnanuiuy Tydaliy oK uy¥KMa capHk uykMara ailaHany.
Kuiinn apysuaH 6MprKMaHu Gollika 6Mp KUAWH 3pYBYaH
OupukMara aljaHumI xapa€HuiaH uoxsapHu Oup-6upuman
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axpaTuilaa, alHuKca, yaapHd 3pUTMaHUHT OUp KUCMUIAaH TO-
ruiijia MyBagdakuat 6unan Golinanatniil MyYMKHH. YYKTHPYB-
Yy cuaruia UIJIATHIANIUIraH KATTUK CYBIa KUWUH Spuidnuran
peakTUBIAp, TaHnab TabCUp STUITIAPUTA CYBAA OCOH 3puiian-
TaH peakTHUBIapra KaparaHjaa 6as3ar 0up KaH4da adsainnikiapra
ora 6ynanu. MacanaH, S* Ba SO,* aHWoHIapy 6yiiraH apurmara
KaaAMUAHUHT 5pyB4aH Ty3u CdSO, Tabcup aTTHpHiICa, KaiMuii-
HUHTI KMIUH 3pUIAMTaH TY3napy XOCUIT OYIIHILLI HATHXKAcKH A Xap
WKKaJa aHMOH XaM uykmara yraau. CdSO, YpHura spyByaHimru
CdS Huxunax karra, neKuH CdSO, HuKMaaH KM4YuK GyiaraH
kuitnH apysuaH CACO, Ty3uHM WlLIaTcak, 3puT™MagaH dakar
S* yonu uykanu, SO, HoHU 3ca yykMailin. by ycyinan ana ury
AHWOHJIaDHU a)KpaTm.lma dolipamaHunany.

Babsan Xap xun spyB4yaH Moljaiap apanmmacnra MabllyM
OUp peakTUB TabCUp STTUPHUD, DUM3HM KU3UKTUPAETTaH WOHM-~
[MHAa 3pUTMara Y¥Tkasub bopulll Ba YHU XOocuil 6Yinran spur-
MaJaH TonWll MYMKWH Oynanu. Macanadn, polaHWll aHUOHU
CNS- FeCl, tabcupunan Tonuiaamy, 6y anvon Fe'' karuonu
OunaH VK Kusui paHrim Fe(CNS), xocun Kunaau:

3CNS+Fe**=Fe(CNS),

Opurmana siHva I aHuoHnapuHu OYnuinM Oy peakuusira
xanakut 6epaau, uyHkn 1 wortapu Fe'' karmoHnapu Gunan
okcupiaHuG sputMmanu Fe(CNS), paHrura yxumiain Ku3mi-
KYHFUD paHrra KMpPUTYBYM 3PKMH MO XOCHN KWiIalu:

2I+2Fe* 4 »1,+2Fe**

I annonnapyau CNS- aHHOHNApHAaH aXpaTHIl YIYH TeK-
MHUPWIAETTaH 3PUTMACKTA KUCIOTAIA MYXUT XOCH OYiryHua
HNO, xymmnamm sa yura AgNO, 5pUTMacy Tabeup 3TTHPHIANN.
bynna I Ba CNS- anuvorsapy Agl Ba AgCNS xonmuaa uikanu,
xocun OyYnran uykma spurMagaH axparuiub toswirau, KRr
sputmack 6wian daiikarunam. 9K, , =5,3-100 9K ((=1,1-1072
JaH KWUMK OYITaHH YIyH KyMyLl ponaﬂvut 3pnb, KyMyLI 6poMu,
gykMacura aiinasanm:

AgCNS!+Br—>AgBrl+CNS-
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uykmanaH opurMara yrran CNS- anvonnapu FeCl, épnamuuaa
FOMUINIIE MYMKHHI. Agl HUHT 3pyBYaHJIMK KYIalTMmacu
(DK, =1,5-10"%) AgBr HuxmpaH KMYuK Oyiaraniuru cabad-
s, KBr rascupuna I nonnapu amanaa spurMara yrmait, aykMa
Xonuia Konaad, 6uHobapuH I~ wonnapu CNS- aHUOHIApUHU
cu(ar KuXaTUlaH TONMIIra Xajakut epmMaiau.

3.7. AnmamuHUIN peaKIMAIAPHHUHET HyHAMMN

Cudar aHanusuga aaMallMHMLI peakuusinapuiaH KeHr
Kynamaa goinananuiany. bynaall peakiysIapHUHT TYJIUK OXK-
puraya bopuum 6up KaHya omunnapra bornux. Kyiiuna kypca-
THITaH HapT-1iaponTiiapia anMalluHuIL peakuMsiapyd Jar-
JiaH yurra WyHananu,

a) Peaxius HaTvDkacuIia Xocui Oyanuras Moulanapias 6upu
KWIWH 3pyB4YaH Gyica xapaéH oxvpurada Sopanu. MacanaH,

SrC12+HZSO4=Sr504¢+2HCl

Xocusl 6ynaérrad CTpPOHUMM CyIdATHWUHT 3pYyBYAHIIMK
KyrnailTMacK eTapnu papaxaga KWuuk (2,8-107) GynraHauri-
JIaH peakiM 1y MOMTAHHHI aMaJui XUXaToaH Tyna YyYKUIIN
TOMOHIa Kapa® Gopanu. Arap peakiusi Hatkacuia 6up smac,
Oajikyi OMp KaHya KMAMH SpyBYaH Mojlda Xocua OynanuraH
Oysica, y XoNia ojaraa yiapaaH SHI KaM 3pANauraHy GUpuH-
uy HagbaT/ia, KONraHIapy 3¢a 3pyBUaHIUKHUHT opTUb BopH-
Y raprubuna yykMara Tyiamu.

6) ANMalIMHUIN PeaklMICHIa 03 WOHIaHAOWUraH OUPHK-
Manap Xocui OVJIMIIM XapaéHHU vanjaH YHrTa HyHanTupany.
Bynnaii peakuusanapra HY sa OH- wonnapu ¥3apo 6upukanm-
raH HelrpajlaH1Il peakiusci KUupasiu:

H,S0,+2NaOH=Na,S0,+2H,0

By peakuus 03 TMCCOLIMNTaHAIUTaH CyB MOJIEKY/IallapH XOCHIT
6ymuiy xpucobura oxupuraya Gopaiu.

Kyucus kucnoranapHuy yaap TysnapujiaH Ky4id Kuciaoranap
€K1 KYUCH3 aCOCTapHM yJiap Ty3Jlapyiad KyWwIM HIlKopiap Tab-
cUpvia cUKMO YMKAPWIMIIIM XaM 03 WOHIaHanurad Moaganap
xocun 6ynuium HaTvxkacuaup. MacanaH:

CH,COONa+HCIl=CH,COOH+NaCl
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CH,COO+H* 4% CH,COOH

H* vonmapuuunr KV KUCMM aiierar CH,COO" vionnapy
OunaH Gornananu Ba KYICH3 CHpKa KMCIIOTAHMHI MOHIaHMa-
FaH MoJIeKynanapu xXocun Oynamu.

Kyumu kuciora 6unan KYUCH3 KHCIIOTa TY3UHHUHT V3apo
TabCUPHIAH KMCHAOTATU PPUTMaNapHy HeWTpasuiamzaa xam boii-
Aajlanunand, 6yHU amanra OUIMPHILIZA, KYIMHWHYA KapGoHar-
7ap — Na, CO,, K.CO, CaCoO, Ba Gomxkanap MILTaTUIaau,
ynap H* wonnapu 6unan peakiuara Kupuums H,CO, xocun
Kunaau Ba Oy Krcora oCoOHMUK Guian KapboHar aHruapun Ba
CyBra mapuananu® xeranu:

H*+CaCO,{=Ca**+CO,M+H,0

OYmunm. Anmamunumn PEAKUHANAPHHUHT Gopuiy Y4yH 3a-
pyp 6¥nrau LIapouT, ILHU 3pUTMaa 6UpoH MoH KOHIIeHTpa-
UMSACHHUHT Kamaltuiuy dakar o3 BPUHINMIaH EKM 03 MOHITaHA-
AMTaH Moananap xocun 6¥iwm HaThXacuiaruna smac, Gajku
WYy 1MapoUTaa yayByaH Momnanap xocwn 6ynumm HaTWXacHia
XaM coaup G¥nanu. Macanan, KH3IUPpUII GumaH éxu CYBCHU3
Myxutaa omu6 Gopunaauray Peakuusina sonopoxn xnopun HCI
ras Xomiga axpanu6 YUKANM:

NaCl+H,80,»NaHSO,+HCit

By ycyn 6unan Oupop kucnoranu YHUHT TY3UJaH cuxku6
IMKApULI YYYH ¥IIa Tysra oNMHaéTran KHCTIoTara Kaparauma
KaM ydyBYyaH Kucnora 6uiay TabCUp 3Tl Kepak. Kymunua
KaM y4yByYaH Kuciorta cudaruna HISO4 naH doinananunamy:

KNO,+ H,S0,= K,50,+HNO,

Kenrnpunran MabjyMoTnapra cysHu6 mynpaj XyJiocara
KeJIHIT MyMKHH: peakiius HaTVXacuna Kuiux puiauran, oz
MOHJIaHanural €K1 OcoH yyypyan Monananap xocun 6Vnumiu
HaTHXacuIa spurmanay KaHIaln1p MoHIapHUHT YUKUO KeTy-
LM 3MEeKTPOJIUTIAp SpUTMAcK/a Bopanuran AIMAlUWHUIN pe-

dKUMATApU 6Opui yayH 3apyp 1IapOUTAMD.
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Okopuaa xypcarwirad mapT-uiapouTiapiaH Oupopracu
OynmMaca, anMallMHUII peaklnsicy XaM oxupurada 6opMainn;

CaCl,+2KNO, 4~ 2KCI+Ca(NO,),
EKH HMOHIIH IakKimna:
Car*+2CIH2K +2NO, @ > 2K*+2CI+Ca?*+2NO;

SIeHW apuTMana Xed Kanpail peakuus opMaimi.

AMauMHULT peaklUsIapUHUHT OOpUIlY KOHYHUATIAPK-
JAaH TYpAU-TYMaH aHaJAMTHK TeKIUUPUUUIADHW Oaxapuiija
colinananunanu.

Casonnap

1. OpyBUaHIMK K¥naiTMacu geb numara alTuaagy, yHUHD
MareMaThK Whonacura Jo0Up MUCONJIAP KeJTHPUHT.

2. BNeKTPOJUT 3pYyBYAHAUTIHUTA OHpP UCMIIU UOHJIap KaHaak
taveup Kunaau? Tys abhdextn Huma?

3. YykmanapHuHr Xocun 6Ynmil KaHaai oMumnapra GOFIHK
oynannu?

4. Vounapuu GUpUH-KeTWH YYKTHPUII KaHaall kowumara
acocnananu?

5. UykManapHWHT 3pUIIMHU KaHgal oMunnap €pmaMuma
aMaira OIMPUIL MyMKUH? '

6. Kuitue spuiinuraH 6MpuKManu KaHgail iynnap Ounad
foumKa KMIWH 3pyBYaH MoALara ailaHTHPHIT MyMKUH?

7. AnMalIMHULI peakuUsIapuHUHE COPUITMHUHT 1apT-
LIAPOUTIapUHM TaBCUQIAHT.

8. JpurMmara KyHugary Mopnanap kyiwica, AgBr uyiikmacu
SpPYBUAHJIMTH opranumu €xu kamasnumu: a) 0,1M KBr, 6)
0,IM KNO,?

9. Arap apyBYaH/IMK KyraiitMacy 6up-0upura skuH 6ymca
MgF, sa BaCO_ apuv spysyarivkiapy 6up xui 6Ynanmmu?

10. Kaiicu spurysanna Mg(OH), spyBuaHaMry Makcuman
Ba kabic OMpMKMaza MUHMMa GYnami: a) cys; ©) aMMuak
SPUTMACHIA; B) aMMOHHWH TY3/Iapy 3pUTMACHIA; T) MHHepa
KHUCA0Ta 3pUTMalapuaa.
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11. Katicu 3purmana Gapuid Ouxpomat TVIMK YYKMa XOCHIT
kunaau: a) 2M CH,COOH; 6) 2M HCIl; B) 0,2 M
CH,COONa?

12. Opurmana Ca**, Sr** Ba Ba** kaTMOHJIAPYHUMHT KOHLIEH-
TpauMsuiapyu Oup xun Gynca, spMrMara amMMOHMIZ KapOonar
(NH,),CO, tascup arrupunranna 6y MoHnap KaHaaid KerMma-
KETNHKAa 9yKagn?

Tecraap

1. Tinuk u¥kuiira KaHaai oMWwuIap Tabeup Kunanu?

A) Xocun 6Ynrad uykMantapHUHT 3pYBUYAHIIUTH;

B) Y¥krupyBun MUKIOPH;

C) Bpurmanunr pH;

) Y¥KManuHr spyB4asHauru, 4yKTUPYBYM MMUKIOPH Ba
9PUTMAHMHI BOJOPOJ] KypCcaTKuiu;

E) Yyxrupypuu muknopu; spurma pH.

2. DpyBYAHIHK KVITaliTMacH TeHIJIaMachia KOHLIEHTpaLHsi-
HU KaHzgaii udonanai ycyam KyuiaHunam?

A) Macca kucm (%);

B) Monsip KoHIIEHTpALIUSA;

C) DKBUBANCHTHUHT MOJSP KOHUEHTPALMSICH;

) Monsp KucwM;

E) Hopman xoHueHTpauus.

3. 100 mn TyituHrad spurMana 6,94910 r kaniuii kapboHar
G¥nca, Wy TY3HUHT 3pYyBYAHIMK KinadTMacUHU XUcoOiaHr.

A) 4,76:107;

B) 4,76-10%;

C) 4,76:107;

) 6,9-10%

E) 0,47-107,

4. Maruuit runpokcuanuHr spyBuansmry 0,012 r/n 6iuica,
allHU TeMIlepaTypalard YHUHT 3pyBYaHIIMK KyraiTMacy Heya-
ra TeHr 6Ynagu?

A) 4,0-10%

B) 3.2:10°';

C) 2,0-10%
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o) 8,0:10%;
E) 6,410

5. Temup (1I)-runpoxeunamar apyquatnvru 2-10% r/n 6ynca

K 1oy, HM KMIMaTH KaHiak 6ynamn?

A) 3,2-10°%;
B) 3,2.10-%:
C) 6,4-10";
II) 0,32-10°%;
E) 3,210,

6. OK 5o, =1,1-107" Gyranna 6apuit cyndaTHUHT To3a CyB-

ATy MOJISIp 3PYBYAHJIMIM Hevyara TeHT GYIUIIMHUA XUcobIaHT.

A) 1,05-10°% moun/n;
B) 1,1.10* mon/m;
C) 5,5-10"mon/m;
) 4,5-10% mou/m;
E) 1,05:-10°% mon/n.

7. Kymyut XxpoMaTHUHT 9pyBYaHIK Kynaiitmacn DK=2.1012

6ynca, Wy TY3SHUHI TO3a CYBJArv MOJSIp 3pYBYAHJIWUIMHU
XMCcoDIaHT.

A) 1,4-10°¢ mom/i;
B) 1,26-10* mon/m;
C) 7,9-10°% mon/n;
) 3,95-10° mon/n;
E) 12,6-10°° mon/m.

8. Kymym xpomaraunr AgNO,HuHr 0,1 Mon/n apurmacusari

9PYBYAHITATY OUNaH YHUHT CYBArY SpyBUAHIUTMHA COMUIITTHPHHT.

A) 3,95-10°% Mapra omaau;
B) 3,95-10° mapra Kamasiiu;
C) ysrapmiicus Kosamgu;

1) 2,5-10¢ mapra oluanu;
E) 2,510% mapra xamasiiy.

9. Kymyin xnopunHunr (8K=0,78-10-"") mwarpuit xnopua-

HuHr 0,01 Mon/n spurMacHnaru 5pyBYaHUIU TO3a CYBIATH
DPYBUAHIWTUOAH Heva MapTa Kam?
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A) 500 Mapra;
B) 750 Mapra;
C) 1500 Mapra;
) 7500 Mapra;
E) 250 Mapra.

10. Kymyy XpoMataunar KNO
SPYBYAHIMIHY
A) 3 mapra Kamasnu;

B) 1000 Mapra kamasny;
C) 2 Mmapra ouray;

H) Ysrapmaiiyy:

E) 100 MapTa omanu.

11. Bapuii ¢
MOJI/N 3puTMac
A) 3,2.10-5
B) 1,05-10-
C) 1,05-10-
) 1,77.10-
E) 3,2-10¢

MoJI/n;
* Moi/n;
* Mon/x;
3 Mon/i;
MOJI/I1.

PUHYM 6Y1H6 gykay?
A) Bapuit HOHY;
B) Crponuuii HOHU;
C) Kanmuit HOHU;
) Kanumii HOHU;
E) Ammonuij HOHH.

IaH ka
U4 MIT;
B) 60,8 mu;
C) 15,2 MJI;
) 45,7 mu;
E) 30,4 .

(NH::)zCzO-a
A) 3,04

YidatHunr (9K Baso, =1,1-1071°
WIATH 3pyByaHury

HYa XaxM Kyurumig Kep.

sHUHE 0,1 Mos/nt spurvacupary

YHUHT CYBRarv spyBuarmry 611K commurrupur,

) KNOJHuHr 0,1
HU Xucobnanr.

Upum yyyy 0,1 M
aK?



§
IV BOB. MACCAJIAP TABCUPU

KOHYHMHUHI TUJIPOJIN3 XKAPAEHUATA
KYJUVIAHWINMIIINA

4.1. Tysnap ruaposmsu

Kymynmik Tysnap cysim SpUTMaapaa r’MIpoAH3IaHAIN.

OpUraH Ty3 HOHNAPUHMHT cyB uonsapu H* Ba OH- 6u-
JIaH ¥3apo TAbCUPHM HATUXACHIA SPUTMaHUHT MYXUTH V3ra-
puilt 6unaH 6opanuran xapaéHra TY3NIAPHUHT TUAPOJIU3M,
neb arajanu. DpUTMa MYXUTHHUHT ysrapuniu kaM uowma-
Hajguran OUpuKManap €KW WOHJIAPHUHT Xocusn 6ynwim
XHUcobura CyBHUHT WOHJIAHUIIMAATH MYBO3aHAaTHUHT By3u-
Juu xucobura Gymanuy.

TyanapHuHr rugposnusu KalTtap xapaéu XucobraHaau;
Oy xapa€H Maccanap TALCHPHU KOHYHUTra OVIICYHYBYM KHM-
€BUIT MyBO3aHATHUHT aupuM OUp TYpu XucobraHanu. I'up-
PoOJIM3ra TecKapu OyaraH peakuus HeHTpaUIaHuLI peakuus-
CU XucobnaHanu:

THIPOIH3
CH,COONa+HOH <— ——PCH,COOH+NaOH
HEWTpamaHun

Tysnap kucnora za aCOC/TAPHUHT ¥3apO TabCUPUHWHT Max-
CYJIOTH OYJITaHIUTU YayH, Ty3nap KMCIOTa Ba ACOCHUHT KYWIN
EKH KYICH3 SNIEKTPOJIUT SKAHIIUTHTA BOrMK paBuILa TypIUua
ruaponusnananm. luaponus yu xun 6ymany.

Kyunu kucnora sa kyuwin acocnapiaH Xocua Gyiran Tys-
JIap/laH CyB TabCHUPUIA KaM JHUCCOLUIAHYBYH Oupukmaap
Xocu1 6¥iMacaury cababin ruaponusnadMaiiny. I UIPONK3Ia-
HYBYHM TY3/IaDHU TYpAapy y4a Xun 6¥nanu, Kybinna WIyHAai Ty3-
JAPHUHT TUAPONU3 XapaéHJIapMHU KYpUO YUKHIaIy.

L. Kywiu acoc Ba Kyucus kucnoranan Xocun 6yaraH Tyanap
TMIOPOIU3HU.
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Ymyman, 6an3u Oup Xomiapuu xucobra oJIMaranaa xamma
Ty3/lap Ky4Jd 3j1eKTPONUTIapAUD, SHHU yilap cyBaa Tyna jvc-
COUMIAHATN.

Kyum acoc Ba kyacus KHCIOTanaH XoCcH1 OynraH Tysra Kamuii
Lnasun KCNHU Mycosr kunub osica 6ys1amm. By Ty3 cysnia spuru-
ravia K* sa CN- yponnapura napyanavam. Xocwi 6ynran CN-
Honnapu H* nownapu 6unan yupamme KYJla KY4CH3, KaM MOHa-
HaguraH LWaHu KUCIOTaHU (K ox=6,2-10% xocun KMIai:

KUCKAPTUPWUATaH XoJaT/a:
CN-+HOH< »HCN+OH-

Peaximst 6opunim Xapaéuuna OH- vwoHnapu acra-cexusn
TYIu1aHa 6opanu. MyBosanar Kapop Tonranga OH" wonnapu
KOHLeHTpauusicy H* wonnapu KOHUEHTpaLMsICMIAaH aHYa Op-
THK Oyiianu, steHm Ty3 spuTMmacy He#Tpan Myxutra amac, Gaj-
KW MIUKOpuii myxutra (pH>7) sra Oymamu.

2. Kygcns acoc Ba kyuiu KucnoTanaH Xocui Gyiiran tysnap
TUIPOJIHM3H.

Bywnaii Tysmapuunr, macanau NH,Cluunr cysnaru 3pUT-
Mallapylia CcyBHMHI OH~ MOHIapUHUHT GOFTARMIK Ba 3pUT-
majna H* wonnapunuur tyiasmmmy Pyt Gepamu:

NH,CI+H,O¢ =NH,OH+HCI
UOHIIH KYypUHHLIA:
NH;+C]-+H’20~1-‘- -!NH40H+H++C1'
KUCKAPTUPUATAH 1AaKia:

NH,/*+H,0~»NH,0H+H*
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bunobapun, NH,Cl apurmacy ruaponu3s HaTUXackaa KMc-
sotanu myxurra ara (pH<7) 6§namu.

3. Kyycus acoc Ba KyucH3 KHUC/IOTaJlaH XOCHJ GYIran Ty3-
Jlap rHApPONTHU3H.

ByHna¥l TyanapHuHI MacallaH, CH_,LOONH HUHT TW/IPOJTH3
skapaénuua cyHuHr H* vonm xam, OH™ Monu XaM GormaHaau:

CH,COONH,+HOH« ~ - ®CH,COOH+NH,0H
MOHJIA MARITAA:
CH,COO+NH,'+HOH« ~~PCH,COOH+NH,0H

CH,COOHHnuHr aucconmnanuil KoHcranrtacu (1,74-10°%)
6uran NH,OH (1,76:10%) auccounnaHuil KOHCTAHTACU Jie-
sipay Gapasap 6¥nranivry cababnu H* Ba OH- vonnapuHuHr
OornaHuILy XaM 6Mp XxWina 6Ynany Ba WIYHUHT YYYH XaM 3pUT-
Ma aManui xmxatnad Heitpan myxur (pHs7)ra sra 6ynaau.

By Typunaru Tysnap spuTManapu rugpoiiu3 HaTuxacuaa
XocuN BynmazguraH acoc Ba KMCJIOTa AWCCOLMIAHMII KOHCTaH-
Tanapyu kuiimariiapu Oup-6upura SKMH GYNTaHIarMHa, SLHU
YAapHUHI Kywiapy aMania Teur Oynranmarvda HelTpan my-
xuTra ora 6ynanu. Kucnora Ba acocCHUHT Ky4uura Kapa0, spurMa
MYXUTH € KUCTOTAIM, EXYl WITKOPUNA OYIMITH MYMKVH.

Kenarupunran MasmymoTnapaas KYpUHALUKY, 03 JUCCOLIH-
JaHyBuy OMpuKMaiiap XOocws OYNUIIN HATMXACHAA CYBHMHT
JMccoLManyisl MyBo3aHaTy Oy3WIMIIM ruaposiuara cabab 6ymna-
Au. Arap 03 MOHJaHYBYM OUPMKManap Xocwil GYiMaca, sibHU
TY3 XOCHMJI KWIYBYM KUCIIOTa XaM, acoc XaM Kyuiu 6yica, y
XONJa TUAPOIIU3 XaM couup bynMainu.

Mxku Heruami pa Ky HErM3v KMCIIoTa TY3apMHUHT TH/IPO-
JIM3K anya Mypakkab 6ynaju, kucinora 6up Heva 6ockuyma Juc-
COLIWJIaHTaH! CUHTapy THAPOJIK3 XaM Oockuy OusaH Gopary.

Macanan, Na,CO, HUHI TUAPONU3WHU KyiKIary TeHria-
Masiap 6unaH udoanain MyMKUH:

OupuHYM Bockny

Na,CO,+HOH %= »NaHCO,+NaOH

CO,*+HOH &~ »HCO,+OH
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UKKWHYH BocKuY '
NaHCO,+HOH <« -PH2003+N30H

HCO, +HOH «~-»H,CO+OH-

H,CO, monekynanapu (K,=4,5-107) ra uncbaran HCO,
voHnapu (K,=4,8-10"") anya 03 puccouunanuiy cababnu
THAPONIXU3 OUpUHYKM GocKMulia MKKWUHUKM Oockuura HucbHatau
aHya Kyuiau 6opanu.

Tysnapuuur Macanan, Na,COHUHI GOCKMWIN THIPONH-
3UHM aloxyia TeHIMAMaJapuHy KVINMII HaTHXachjia XOCui
Oynanuran yMyMui TeHrjiama

CO,2+2HOH < » H,CO,+20H"

bunan udonanaur mymkus smac. Yynku HCO,  HuHr Xyna o3
kKucmu H,CO, ra aiiladHany, YHUHD acocuil KMCMH 3pHTMAJa
Koiub, THAPONUIHMHI acoCHUll Maxcynord xucobinaHaiu,
KEeNTUPHWIITaH YMYMHEII TeHItamaa sca by Maxcyior ByryHiai Mk,

Wikku Ba yHAaH IOKOPW HETH3JIM KUCHOTA TY3TapUHUHT
FUAPOJIM3K HaTHXKacKga HOPIOH Ty3nap Xocun 6ymanu. Ulviira
yXwaul Ky KUCIOTalnu acoc TY3IapUHUHE T'MAPOIH3N HATU-
Xacuaa acocily Tyanap XocuJ Oynanu.

MgC12+PI1,0 S x4 MgOHCI+HCI

MabnyMKu, rUIpoiu3 Kairap xapaéH 6Vnuob, y peakuus-
HU MYBO3aHaT Kapop Toruiuura onud Kenaau. bynaa, Kymunua
TY3HMHT $aKart Xyha 03 KMCMMIHA SIHTH MoAfanapra aiiaH-
rad Oynanu. Bopamio, TY3HM XOCHI KWJraH acoc Ba KMCIOTa
XKyza Kyucus 6¥iica €ku rEIponn3s HaTvKacuna xocwn 6ynaau-
TaH MOAJAIapHUHT OMpPK UYKMara Tyllica, €K1 ra3 Xoluia yuuo
KeTca, ¥ X0Ja TRAPoIM3 KaitMac 6ynanu Ba TY3HUHT cyB O1-
JlaH TaMOMaH [apyaiaHuinura oiub Kejgand, MacajaH:

ALS,+6H,0 ~—»2AI(OH) 4+3H,51

Kynuunuk aHauTHK peakuyanapia peakTus cudartunja
WIIATHAAAWTAH TY31ap THIPOIU3UMHM XMcobra OJWIL JIO3HM,
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YyyHKM 0ab3u Xossapaa 1y TY3HHHI MOHU HMac, 0alnku YHHUHT
FUIIPOIIU3 HATHMXKACHIAa XOCH)T GViiraH MaxcyJioTapy peakiusra
KUPUILUIIK MyMKHH. ban3n karuonnap, uyHonuyu Fe**, Mn?',
Zn* xarnounapu rypyx pearentu (NH,),S Tabcupuman FeS,
MnS, ZnS Ba myHra yxurain cyxuuiap xoauaa dyKMara Tyila-
au. Xynny 1wy wapoutaa AP, Cri*, Ti* wonnapu cynduniap
ypHura ruapoxeunnap Al(OH),, Cr(OH),, Ti(OH), xocun kuia-
1. AMMOHUWH cysibul TMAPOJTA3 HATHKAcKIa aHJaruHa aMMo-
HUIA TUAPOKCHL XOCWI KWIHIIMHK 9BTHOOpIa olliHCca, I0KOpU-
JATY FHAPOCKUIIAP XOCHI OVITHILIM TYINYHApIH Oynamm:

(NH,),S+HOH ¢~——2NH HS+NH,OH
2NH,*+S*+HOH«~—®HS+NH,OH

I'maponus maxcynoriapuaad GupMHM OUPUKTUPHIL THIIPO-
JIU3HU Ky4aliThpamu, THIPOJIHM3 Maxcy/loTaapuiad 6upopracuty
apUTMara Kyuuil FMApPOJIM3HY CycalThpanu.

OpuTMaHUHT pH KMAMaTUHU TerdiuiM paBunyia yrapru-
pu6 Ty3nap rUAPONIM3UHU CEXKMHAATHII MyMKHUH. By xoaucanaH
OCOH TH/IPOJTM3IAHAAUTAH TYIAPHUHT DPUTMANapUHH cakjiaiiaa
KeHr QolxanaHunand. MacanaH, TeMUPHUHI OUpOp TY3UHH,
Fe,(SO,),nunr cysnm apurtMmacy Taik€pnaHca, IHIPOJIM3 HaTH-
XKacuia YHIAH aCOCIM TY3HMHI uyyKMacu axpanagu. by 3pur-
Mara o3riuHa Kuciiora Kyiuusica, SbHU 3pUTMara riipojid3 Max-
cyiaornapujiad 6upu 6ynradn H* moHnapu KupuTHica, y Xomila
IMApoaM3ra Teckapu OGyaraH peakuus ycryH 6ynud, spuTMa
cakjlaHraHzia siHajna 6apkapop 6ynamu.

XyaaM myHra yXiaur Kyacus Kuciaorta tyanapuHuHr (KCN,
CH,COONa) ruaponusu yHUHT Maxcynory 6ynran OH- uoH-
JIApMHU 2pUTMara KMpUTULI iy 6unan TyxTab Konamu.

ByHnmau tamgapy, ropoiu3 MyBo3aHaTUIa TemriepaTypa Ba
TY3 3PUTMACHHUHT KOHLIEHTPALMSICH XaM KaTTa TabCup KWIanu.

4.2. I'naposm3aasagurad Ty3jiap dpUTMANAPHHUHT
THAPOJIH3 KOHCTAHTACH, THAPOJIHN3 JAPAKACHHHA
XUCODIAIN TCHITIAMACHHM KeJITHPHO TMKApAL

TysnapHUHT THAPOJIU3M MMKAOPUM XUXaTAaH TMIPOJIK3
KOHCTaHTACH Ba MMIpPOJIK3 Japaxacu OuiaH TascudiaHaau.
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IMimponus Maxey1omiapyu KOHLIEHTpalMsapy KynairMacu-
HU TY3HUHT FTHIPOJTU3IaHMarad MoJleKyJanapy KOHUEHTpal[k1si-
cura HuchaTH ruapoiu3 KoHcTaHTacH aeb atamaiu.

TY3HUHT FMAPOIU3IAHTAH KUCMM KOHIEHTPAIMSACUHN afiin
3pUTMafaru TY3HWUHI YMYMHH KOHLeHTpauusgcura Hucbaru
TYAPOIU3 aapaxacuuu udopanannm.

I'ujiponysnaHaurad TYpIM Ty3aap 3pUTMACHIA [MIPOJIN3
KoHcraHTack K »» THIPOJIA3 lapaxach h (ruap)Hu xpcobnaii
TeHIMIaMACUHU YMKapaMu3.

1. Kyanu acoc Ba Ky4ycu3 KHMcioTajaH Xocusl 6yirad Tys-
JAPHUHT THAPOAU3 KOHCTAHTACH Ba TMAPOAU3 NapaXXacHUHU
xycobnal TeHIraMalapuHyl YJMKapyL.

Bywupait tyanapra mucon Kaiant KCN HM onuin MyMKWH.
KCN HUHT TROpONU3 peakiiyusg TCHIJIaMacuHU TY3WIaau:

KCN+HOH4 - » HCN+KOH
K*+CN+HOH< — PHCN+K*+OH-
KMCKAPTHPMIITaH aKJjia;
CN+HOH 4~ »HCN+OH- (4.1)

Kyucus kucnoranu HAn (An™ - KucinoTa KOnaAuru) Ouaan
Genrunaiivus. Ty3 cdakar anuon 6Viinua THAPONMANAHAIN, THI-
POJIK3 peakUMsICH TEHINIAMAcHHU YMYMUM KYpUHWDING KyHu-
Jardya €3uin MyMKHH:

An+HOH<-—""HAn+OH-

Tunpomas peakuysicy TeHrnamacu(4.1)ra Maccanap Tabey-
PU KOHYHMHHU TaTOMK KUAMO, MyBO3aHAT KOHCTAHTACHU
TCHIVIaMacH €3Wianu;

- k., - LHCN)-[OH"), o
[CN-]-[HOH]

CyB Monekynajapu Xyga KaM WOHJaHWIIU Tydaiinum,
YHUHT HOHJIAaHMaraH Mojekyjajlapyd MUKIOPUMHM aMalija j1o-
UMHHI 1eb xpucobiall MYMKUWH Ba TeHTIaMaHH 9all TOMOHUTa
yTxa3caxk Oynangu:
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T HHCNL- O],
K., -[HOH] Ll &

i
K _[HOH] xymaittmMacu yarapmac mukaop 6§nub, rujipo-

MyR

JIU3 KOHCTaHTACH Krm 1eb aranagu. by xonaa

LGN OE ],

Ko S @4)

Kywnu acoc Ba Kydcus KMCIoTafaH Xocui 6YaraH Tyanap yuyH
YMYMMIA KYpUHMILLIA l(m TEHITIAMACUMHU 1LYHIIaM E3U11 MYMKHH:

_LHAn)-[OH ], us
~udp [ An'] ( b )

I'Mapoin3 KOHCTAHTACHHUWHT COH KUMMMATUHU CYBHWHT MOH
KyTalTMAacH Ba L[IMAHKU]T KUCIOTAHUHT MOHJIAHUIL KOHCTaHTAaCK~
JaH doinanaput tormm MymMkuH. CyBHMHT MOH KyTadTMacu
[H'{OH =K, , dolinaranub, [OH ] HUHT KuiMaTH TOTIIAIH:

- ‘K 1,0
[OH = ot (4.6)

by kuitmMar (4.6)HM TMIPOJH3 KOHCTaHTAcH TeHIJIaMacH
(4.4)ra xyiinica:

N [HCN]'K,I,_Z'(L
“ "N TH'T @7

Keaub yukamm.

V6  [HCN] .
WOy TeHraMaiart o=y’
HWHT MOHNAHMII KOHCTAHTACUHMHI TecKapy KWiiMaTH, SbHU
AT ) teHraup. Iy ca6abnu,

HCN

HuchaT uMaHuil Kuciaora-
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K o KHIO <
auip T

(4.8)

2
KHCN

Keanb yuKamu,
Kypub yrunaérran typaaru Tysnap yuyH K HWHT ymy-
MU KVpuHHIIK Kyiunaruda 6ynanu:

K
9 =E££'; 4.9)

et

K., Tenrnamacu(4.9)nan KCN yuyH ruipoins KOHCTaH-

Tacu KUMMaTUHU Xucob1ab YuKapuil MyMKIWH.

Kyen=7,2101, K, , =1-10" Gynaranmury yuyH

HCN

-14
;la-l%_ﬁ =139-107

K 0o (KCN) =
I'maponnz koHcraHTack TenTIamach(4.4) Ba (4.5)nan doii-
ndananud THAPOJK3 JapaXXaCcHHHM TONKWIUI TeEHIMIaMaCHHK KEeNTH-
pub dukapuil MyMKHH. BYHUHr yuyH NapTiu paBULIA TY3-
HUHT KoHUeHTpauuscuan C (Mon/in) Gunax GenrynaiMus. Arap
ruaponus aapaxacu h 6ynca, y xonma C-h Mon Ty3 THAPOIIN3-
naun6, C-h mon HCN xamma C.-h mon OH- xocun Gynmanw.
Ty3HuHT runponusiaHMaral KMCMUHUHT KoHLIeHTpalmsicu C-
Ch mon éxu C(1-h) ra tenr 6ynamu. Kabyn KunmHran mapmim
DenrunapHy rufipoiu3 KOHCTAHTACH TeHIaMacu (4.5)ra kijiicax,
KyHumary kVpuHu Keaub yuganu:

K . = ¢2h2 _ KH;O s Ch* — KHzO $
aup ﬁf’(l-—h} Ko B0k T (4.10)

Bynnali TysnapHMHT TMAPONM3 Japa)xacu Xyaa KHYUK
6ynranmuru (h=0,01) yuyn Maxpaxnpars h KuiiMaTuHU XHco6-
ra onMaciaH, TeHrnama(4. 10)Hu Kyiugarnya E3ui MyMKHH.
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K, Ky K
Chz = Hy0 h2 H0 éKH h= __-_.H:G ; (4‘] 1)

HCN KHJ."N "~ KH'(W' -Cmyz

i
l'vpponns napaxacuHHHT KelaTvpuO 9MKapUiTaH TeHIIa-
macu(4.11)nan doinananué, 0,1 M KCN spuTMacUHHAHT h,
HU XucobfiaHaan.

Ky 0 T e _
"nmp 1 l__lTOHT‘“:E_ = I,SSI’-IGI_4 ~118-10 2
\K”CN Y3 \?2 10 10

2

exn =118-102 . 10%% = 1.18%

@akar aHMOH 6¥iiM4a rUAPOTN3NAHYBYM TY3HUHT '~
ponus gapaxacu oxopu 6¥ica (h>10%), y x,mma TUAPOJIU3
Japaxacu h

Cmy: -hz . KH;Q (4 12)
14 Kl ’

(4.12) Tenrnamanan xucobnanagu. By (4.12) Tenriama TVIMK
KBajpaT TeHIJIaMa Kabu eunaaam;

e ol E T L
2C KHAH Zcmyj . K.HAN C . KHAH ’

mys mys

2. Kyucus acoc Ba KyWwIM KUCIOTafaH XOCHII GynraH Ty3-
JIADHWHI TUAPOJIM3 KOHCTAHTAaCU Ba TMAPONM3 JapaXacUHW
Xucobmall TeHrIaMajJapuHu YUKapUIIL.

Mynpait Typaarm tyanapra mucon kunud NH ,ClHH omum
MYMKWH Ba YHUHT 'MADOJIU3Y TeHI/IaMacu E3uJalu;

NH,CI+HOH ¢ —» NH,OH+HC;
NH,*+CI'+HOH 42 NH,OH+H*+CI-

KMCKapTUPHITaH 1HaKiaa;
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NH,*+HOH - PNH,OH+H+ (4.14)

VYmymuii KYpuHuna KyHunaruya sy MYMKWH:

Kt*+HOH ¢ PKtOH+H*

___[_NH‘OH]-[H*]_
e VH,")[#,0]” “IN

[H,0] KVNailtupu6 ga
Hy0) .[HQO] HH Knﬂp ra
M Xocun Kuimvnamy:

_ [NH,OH]-[H*] )
o i

Ymymmii KﬁpHHHLLL[{a,

Kmp o [ KtOHjJ—{H ] @17
[Kt']
OVmanu.

Ky
CyBHUHT noy KynaitMacunay [H ]=i‘é%% SKaHIUIUHY

3 KOHCTaHTacy Tepr-
Nlamack(4.16)ra Kyiiwica, Kyiiunary TeHIMIaMa kenu6 UMKAH;
K, < WHOHI K,y
[VE,)-[oH"] (4.13)



—M— HUcOaT -1 ra TeHIUIY
[NH,*1-[OH ] K,..(NH,OH)

VUYH TMHPOJIM3 KOHCTaHTacH TeHramacu (4.17) Kyitunaru
1IAKIITa KUpaJu;

by epna

K
Kop =20 - (4.19)

oo

Mucon yqyn onmHran NH,Cl 5pUTMACMHUHT TUIPOJINA3
KOHCTAHTACH KyHujaruya XMcobIanuilty MyMKWH:

K ey
#o _ | 10 _;:5,68-]0"10
Kyyon 17610

K oy (NH CI) =

Jemax, Kyucus acoc Ba Kywi¥ KUCAOTaaH XocwiI GyiraH
OMHAp TY3TAPHUHT THAPOIIU3 KOHCTAHTACH COH XUXATAAH CYB-
HWHI MOH K¥IaiTMacu KUUMaTHHU TY3HVHT TMIPOJIMU3NaHM-
1IMAaH Xocua 6yaraH Ky4ucu3 acOCHWHI MOHJIaHUII KOHCTaH-
Tacy KUAMaTU HUcbarKura TeHr.

AMMOHUI XIOPHMIHUHT THIPOIV3 JlapakacuHK XycoOmain
Y4YH, 3pUTMafard TYSHUHI KOHUeHTpauuscunu C (mon/n)
OuaH, TUAPOINS JapaxacuHu h Gunan Genrmwiacak, TY3HUHT
UAPONMU3IAHTAH KMCMM KoHueHTpanusick Ch ra ‘reHr 6ynanu,
TYSHWHI' IWApOiM3naHMarad KMCMM KOHUeHTpauusacH sca C-
Ch éxu C(I-h)ra Tenr 6ynub xonaau. By waprim GenrunapHu
I'MAPOJIU3 KOHCTAHTaCH TeHIJlamacu (4.18)ra kyiunamgu:

Kk ChCh_ Kuo C’h* Ky, |
" C—ch Koy KRACU-H) Koy
2 NH,OH ( ) NH,OH

(4.20)

Maxpaxnary h HUHI KuBMaTH KUYWK GVairaHaurugaH
xucobra onmHMaca Xam 6¥naau, OyHoa Kyinunard K¥yprHHATL Ke-
M0 YHKaIu:

Ch 2 = —-——Kﬁzc-?—— %

3

K s 0m
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By epnan,

kz = ——_-.K_Tfigi_____ h = ______gff?() '
KM;,UH . wa \’ K wion * Coy, 4.21)

Kentnpu6 unkapusras runponus AAPaXACUHM TOTTUIL TeHy-
namacu(4.20)nan NH,Cl uunr 0,1 M SPUTMACUHUHT TUIpOIU3
Aapaxacu xucobiaHamu:

5L T e = e
Py = e V0.58-10% = 0,755.10-4 &ku 0,007559

AHHOH 6¥itnya TH/IDOSTU3IIAHYBYM TY3HUHT TAIpOU3 pa-
paxacn 10Kopu Gynca (h>10%), OyHmaii XOJUlapiia THAPOH3
Aapaxacy Kyinaaru tenriamanay TOIMUAAIN;

myz hz Kﬂ;a
b K “2)

Kot

By (4.21) renrnama TYIUK, KBaipaT TeHmama Kabu eumnayy:

h_ -_KHZ{) + (—-—E£Z_O____)2+-————.‘K.}izf'____ 423
2Cm)ﬂ' K KioH zcmyz K KioH Cmys 'Kmo;; ( : )

3. Kyucus acoc KaTMOHJIapH Ba Ky4cU3 Kuciiora AHHOH.Ta-
PHIlaH XOCUN OynraH Tyanapuumr TMAPONIU3 KOHCTaHTacH Ba
THAPOIINS JapakXacuHKU XpucoGnaimn TCHIJIAMaCHHH YMKapyp.

AMMOHWI atierar CH,COONH sMHUCOMMAa GyHmail Ty3n1ap-
HUHT THADOMM3H peakiLysacy TeHrTamacys TY3unanu;

CH,COON H4+HOI—Hf'—Z""NH40H+CH3COOH
NH4*+CH3COO'+HOHQ‘::'_.’.:NH40H+CH3COOH

Ymymuii KypHHUIIA:
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Kt*+An+HOH¢ »KtOH+HAn (4.23)

XocuJl KWIMHIAH MMAPOIU3HAHT MOHIK TeHITaMacku(4.23 Jra
Maccanap TabCUpHM KOHYHUHU TaTOHK, K;Pnuﬁ MYBO3aHaT KOHC-
TAHTACHU TEHIMaMaCUHH E3MIajI1:

_ [NH,0H]-[CH,COOH]
O INH,'1-[CH,COO0 ™ |-[H,0]

(4.24)

Tenrnama(4.24)HUHT YHT Ba Yall TOMOHVHUM CYBHUHI' KOH-
uentpauusick [H,Olra kynaiitupub, UKKKA JOUMUIA KaTTATUK
kynaiitmacu K, -[H,Olin Gutra goumuit karranvk K 6u-
JIaH anMaluTUpcak, KyWumard TesriaMa Xocua GYnanu:

_ [NH ,OH)-[CH,COOH]
™ [NH,')-[CH,CO0 ]

(4.25)

Yuymuii KYpuHMiLga KyHuIard iakina E3uidinm MyMKHH:

_ LKOH - [Hidn]
o = TR L] (4.26)

AvmMonu#t ruapokcun NH,OH Ba cupka xucnora
CH,COOHnapHyHr MOHNIAHUII KOHCTaHTaJapy TeHIJamana-
PUIAH TYApoaun3aa xocun 6yiIrad MaxcynoTiap KOHLeHTpaLysi-
J1apu TOTIANIANU:

_[NH, 1-{OH"] N, O] = YH TIOH ]
NE 0l [ NH,0H] Oy epnan [E. O] Knon ’

Cupka Kucora KOHLUEHTpauusicd Kylunaruia oynanu:

[H }[(IICOO}

CH, wwr

' VICHCo0” ]
('H,f."{)(}” ICH COOH]
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[NH,OH] Ba [CH3COOH]JIapHHHF TOIIMITaH Kuitmatita-
PUHH TUADONU3 KOHCTaHTacy TeHIamacK(4.25)ra kyitunca:

K - [NHf]-[OH_]-[H*']-[Ch’]GQO‘
ey Iy ese gt M Db ) U
[NH:, il [CHy("GO I-K NHOl K(.:H_‘C()OH

€k
K —: ——[—‘—H—:J_-_[Q{}'_.;L._ e _Kﬁlo 4 27
" KNH WOH KCH JCO0H Kacm' ' Kxum ( ’ )

TaH Ky4CH3 acoc Ba Kyycus KHCIoTanapuuur HOHIaHUII KoHc-
TaHTanapu kymaiitmacy HucGarura Teyr,

h? _ Kup
(1-h)? Ko K,
OyHnan
h Kyo

(4.28)

K
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Kytcns acoc Ba Kyycus KucroTanapiat Xocui OynraH Tysiap-
HUHT MMAPOIMAIAHMUILY HUcOaTaH KYTIPOK Japaxana Gopraiury
YUYH, Maxpaxciard h HU TYLIMPHO KOAAMPHIL MYMKHH SMac.

TUIPOSN3 JapaXacy TeHITAMACKTa TY3HUHI KOHLICHTpalsi-
cu KupMaiian, 6uHoGapun Oy Typaary’ Ty3llapHUHT UIPOJIV3
Japaxacy KOHLEHTpalusara 60K Gyamaiinuy.

AmmoHui arerar NH 4CH3COO HUHT THIPOIH3 Aapaxa-
CUHH XHcobsab uMKapyuil MyMKHH:

ho_ [ Kuo [ 1 _\"_1’0-107”_'_

b "\ Kom Koo V17610 -174:10°  {3,06-10™ ~

= 327107 =32,7-10° =5,72:107;

By epnan, h=>5,72-10"*(1-h)=5,72:10-5,72-10° h
h KuiMaTIapuHi OHp TOMOHra yTKaswica:

h+5,72:10h=5,72-10"

_ 572107 _ 0,00572
1+5,72-107  1,00572

Kyucus 6up KucioTany acociap Ba Ky4CH3 Kyl acociiv
KUCIIOTAIAPAAH X0CHJI B¥IraH Ty3NapHHUHI XaM TMAPOJIU3 KOHC-
TAHTACY Ba FAIPOJIM3 JapaxacHK XMCOOIaIHA KYpuO yuKml
MYXuM XucobaHa/Iu.

TUaposU3 JapaXacHHA XucoOianl THIpOJM3HIAHT GHpUH-
uyp Gockuuu Oyirya onub Oopunami, TyHKH K1 acoc/u KHC-
noTANap TY3NapuUHUHT THIPOIU3M AcOoCaH 6upuHYM OocKnY
Oyitnua Gopamm, MacasiaH:

=0,00568 xu 0,00568-100%=0,568%

(NH,), CO,+HOH <« —PNH,OH+NH,HCO,
2NH,*+CO+HOH«~ »NH,OH+NH, +HCO;
NH,*+CO,*+HOH<——»NH,OH+HCO;

Tupponus napaxacy xucobnamjga Ky4ycu3 KUCITOTaHMHT
HOHNAHMII KOHCTAHTacH MKKUHYM OOCKMY Oyii4a oJIMHAIH,
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4yHKYM ruaponus Hatuxacuaa CO,> Ba cysHunr H* vionnapu-
Aan HCO, anuonnapu Xocun 6¥nanu. bunobapus, 6y Xxapa-
éHra Kyiuagaru MyBo3aHaT X0J1aTh MOC Kelaau:

K,(H,CO,) = Hr'_]._[(_)%;l

HCO,

I0xopuaarunapra acociaiué aMMOHKI KapOOHATHUMHT TH-
POJIM3 AapaxacuHU XucoOnaHaau:

| Ko J""“ETET‘“"?:_ [?)Tw
1-h \K,,-C 1,76-107°-4,98-10""  \8,76-10"°

e B
- ’_,;‘;___‘; "%_,6 =11416 =3378;
6y epiaH,

h=3,378-(1-h)=3,378-3,378h; h+3,378h=3,378;
4,378h=3,378; h= :”ﬂj:_ =077 &Kkn 0,77-100%=77%

5

K3¥m acocnu kucnoranap Ba GUp KUCHOTATHM acoCHap/iaH XOCuit
OVnraH TY3NapHUHT THOPOJIM3 KOHCTAHTACHU Ba TMAPONU3 Iapa-
KanapuHu xucobialura JoMp MUCOMIapHU KYpub YMKaMus.

1-macon. Na,PO, uunr 0,1 M 3puTMacu MAAPOIUZUHUHT
OupuHyM Gockuyu OYitnua rMIpoY3 KOHCTAHTacH Ba TMAPO-
JIA3 Mapa¥xacrHu X1UcoOnaHT,

Euwn:

1) Ymby ty3HuHr OupuHuKM GocKuY OViinua ruaponusu
peakuua TEHIaMACUHM TY3UIaIN:

Na,PO,+HOH < PNaOH+Na HPO,
3Na*+PO,*+HOH ¢ »Na*+OH+2Na*+ H,PO,>
PO, *+HOH« —» OH+HPO/>
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2) Kentupub unkapwiray TeHrfiamara Maccanap TabCpu
KOHYHMHH TaTtbukK Kuiaub, MyBO3aHAT KOHCTAHTaCH
TEHITTAMACUMHHU TY3aMU3, YHIaH 3ca TW/IPOTIU3 KOHCTAHTaCHHH
KenTupnb unkapunaan:

!
o0 g 1 e

[OH] xuiiMariHy cyBHMHI MOH K¥naitTMaculaH TOmuo
THAPOJIM3 KOHCTAHTacKH TeHrjaMacura:

_|uro )y,

*~ ko]

Keanb yukanu. By TeHrmaManaru

2_
4
Hucbar
3..
H|-|P O-i Kﬁm,"
ra TEHTIUIWHU Xucobra onud, Kyupard KYpuHUILTa 3ra
Gynamm:

K zﬂﬁ_=,}'_]£f_.

P K,(H,PO,) 44-107°

3) I'mmponu3s papaxacunu xucobnamga h xuimatu

KarTalurMHU Xucobra oysmb Maxpaxigard h Kongupunamu Ba
Kyiupard TeHrjiaMagaH xpcobnaHajim:

=2,27-102

P 7 T T i
o A AR AT — =.J0,227=0,4764
1-h \KyuCpp V44-107.107 V4410 7
bunobapuH,
h=0,4764-(1-h)=0,4764-0,4764h:

~0,4764
1,4764
2-mucoa. Harpuit ranpodocdar Na, HPO Husr runponus
JapaXxacuHU UKKHHYM 6ockuy 6Yiinda xucobnaHr.
Eaui:
1) Na,HPO HMHI TMAPOIH3MHUHT MKKMHYM GOCKHUM
TEHIIaMacH:
Na,HPO,+HOH&® NaOH+NaH,PO,
2Na++HDO ¥ +I-IOH <P Na*+OH- +Na*+H PO
HPO *+HOH «—® OH+H,PO,

=0,3226 éxu 0,3226-100% = 32,26%
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2) I'mpporms papaxacunu xpucobrnaw yuyH, H,PO HuHr
MKKMHYM OCockuy Oyiinya AMCCOLMIaHUIl KOHCTAHTACU
K, 0, =6:23-107 mam doiimananunamm (C_=0,1M):

h—‘ KH,_O A ]‘10'_1‘i o 10‘10_15 iy
Koo Coye  ¥6,23:10°-107 7 16,23-10°

L

=4/1,6-107° =1,26-107;

&xu 1,26-103.102%=0,126%.

4.3. T'nppoimananysun Tysaap spurmanapununr pH na
pOH guiiMaTiapunam XUCoOAa TEHIIAMAIAPHHN
YR APUI

Ty3MapHUHT TMAPOJIM3HM XOIUCACHIaH KUMEBMIT aHATM3IA KEHT
MUKECHA Xap XWi1 Makcamyapaa doiinanaHuiamg, Xymialiad,
CYBAM SPUTMATAPHUHT KUCHOTANUIWMIA €KW MINKOPHMNUTKHK
KydalTupuin exys KaMairtupyi yuyH doiinanamoiann. Macanan,
CYRITH 3PUTMANTADHUHT UIIKOPHITHTAHA olipuill (EKU KUCTO-
TAWIMTYHY KAMaUTUPUIN) YYYH yIapra HAaTPUM aLleTat eKu Kap-
Qowar kymmnan. by Tynap 3pKWH THRNPOGKCHI, MOHIAD XOCHIT
Kb ruaposviaiaHani, 6WHobapyH, TeKIMPMITAETIaH SPUTMA-
HUHr pH Kuiivatu opranu. CyBiH 5pUTMANapHUHT KUCHOTATH-
JIMTMHM OMIMpUII (EXW MIGKOPUIIMTHHY KaMaWTHPHIL) YUyH
yiapra KyWIM KMCIOTIapHWHI aMMOHMUNIW Ty3napu (opatma
NH,Cl) jumwiany, gyHky Oy Tyaiap riposidaiaHraiia 3pKuH
BOJIOPOJ MOHJIAPUHK Xocut Km0, 6y H' morsapu aHanms Kunmn-
HacTrad aputManap pH KiiMaTUHK KaMaiTHpany.

IOKopunarunapnaH kemub Yyukyo, 013 TMIpONHIIaHYBYM Xap
X1 Tyanap spurmanapuHuHr pH Ba pOH kuiivariapusy xucobmad
YMKAPUIL TEHITIAMAIAPHHN KENTUPUO YMKapa OJIMILMAMK3 KePak.

1. Ky4cus acocapHUHT KAaTHOHIAPH Ba KYWIH KUCIOTA aHU-
OHJIAapMJaH Xocui Oyiras TMIpPONM3NIAHYBYM Ty3/lap 3pUTMa-
napusuHr pH Ba pOH kuiiMaTnapiHu xucobnanl TeHIiaMala-
PUHM KeITUpUO YMKapHIIL

Bynpait Typaaru TY3MapHWHI THAPONM3U KATHOH Gyituua
Oopalu Ba yMyMu# KYpuHUILAA Kyiunary cxema GwiaH udo-
Janair MyMKAH:
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Kt*+HOH & — »KtOH+H"* 4.29)

HMonnun tenrnama(4.29)naH uy Hapca MablyMKH,
[KtOH]=[H"*] Ba kymaiitma [KtOH]-[HY=[H']* ne6 xucobnaia
MyMxuH. LTyHnait Tapkubiau Ty3nap ruiponusy Hucbarad Kam
(h=0,01) 6¥narannuru yuyH, rafpojiudiiaHMaraH KaTUOHJIap
KOHLEHTPAUMACHHU TY3HUHT YMYMWUIA MOJISIp KOHLIEHTpaLlHsd-
CHra TeHT Aed onuil MyMKUH, sbHu [Ktt]= C . Kabyn kunuH-
radH udogarapHy THIPOIM3 KOHCTAHTACH Tel{rnamacn(ﬂl 16)ra
Kyfiumea, KYHHIard TeHrnaMa Keinub 9uganu:

- - KOH]1E] [H') S e
Kem)p_ [Ktr] - C ? [H ]: Kmdp'(‘mp

iy

Ky, Ry O,

K Gynrawmry yays, [H']1=

z:n‘.\o
Kx;oa

(4.30)

KKK)H

Bonopon nonnapu xoHiueHTpauusicd [H'] nan pH xuiima-
THra YTUII YYYH XOCW KWiuHraH TeHrigama (4.30)Hu sora-
pudmiIab, MIIOpacHHU TECKapUCHTa AIMaLITUPUIICca, Kyiunaru
TeHIaMa Keaub uYMKaIu:

e
—lglH"]= "E(ngylo +€8C,,, —€8K oy )

1
pH=5(14+€gKKrOH _ggcmys)
& 1 1
€ku pH = 7+58gKm ~§fgcm.

SpurmaHuHr pOH 1 CyBHUHI HOH K¥TIaliTMacyiaH ToIWIaziy.

pH+pOH=pK o me—l4
by epnan, pOH=14-pH.
1-mucon. AmMoHuit opomuatudr 0,09 N spHTMacUHHHT
pH Ba pOH xuiiMaTuHU XMcoGIaHT.
Euuin:
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1) AMMOHWII ODOMUAHWHI THUAPOIM3 pPeakLUICH

TEHIJIAMACH €3WIaNnu;
NH, Br+HOHe— '--?NH40H+HBr

KWACKApTUPUITAH HOHIH 1UaKiaa:
NH,'+HOHq —»NH,OH+H*

By ty3 spurmacuuuHr pH KuiimMati Kyiiumary TeHriaMa-
JlaH TOIMUAAIN:

1 1
pH =7 +§ ngNHJOH = 2‘ egCNHqBr

Kamsanpan Ky, oy = 1,76-107 skannurnau Tonamus. Tys-
HWHT 3KBUBAJICHT Maccacy MoJl Maccacura tenr, 0,09N=0,09M

pH =7 +; tg(1,76-107°) - % £g0,09 =7-2377+0,0438 = 5,66

2) DHAM aMMOHKE OpoMul apuTMacuHuHT pOH RuiiMatu
xucobnaHany:
pOH=14-pH; pOH=14-5,66=8,34
2. Ky4iu acOCHUHT KaTUOHY Ba KYUCH3 KUCAOTAHWHT aHu-
oHMaaH xocui 63nran Tyanapuunr pOH sa pH xutiMatnapunn
XHCODJall TeHMIaMalapuHU KENTUPUO YUKAPUILL.
Maskyp Typaaru Tyjiap aHuoH OYituya rugpoiuziaHany:

An+HOH * — 3 HAn+OH- (4.32)

Wonnu tenmiama (4.32)ra acocnanu®, KUCIOTAHUHT KOHLIEH-
tparusicu [HAn]=[OH], runponi3 MaxcynoTiapy KOHLUEHTpaLus-
napu kymaditmacu [HAn]-[OH 1=[OH P ne6 xyicobnai MyMKUH.

Hiynunrzek, [An]=C_ 6ynanm Ba Oy udonanapuu riapo-
JIA3 KOHCTaHTacH TeHIaMacu (4.5)ra kupuruica

_[HARn]-[OH"] _ [OH
= [dn ] s Keub YuKaly.

L

andp
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byuaaH
[OH 1= JK,. -Co»

Y endp myd

! K
. H,0
I'MaAposiv3 KOHCTAaHTACUHMHT V3U K, *—'””K SKaHJIUTH-
Hdn

HI XHcobra oncak, yHIA Kyiugarura sra GyIMHam:

—
I
[0H 1= \! R, (4.33)

HAn

by tenrnama(4.33)uu sorapudmiaHca Ba MIOpajiapyuHU
TeCKapMcura anMallTHpuica:

~{glOH | = —%(:ﬁ’,gp’(mg g€ — 0K )

434
pOH:?Jr%pK ~Lpe . G

K mys
2

xenub yukamy.
OpurtManudr pH HuU KyiiMparuya Toryuin MyMKHH

pH=14-pOH.

2-mucen. Harpuii anerarausr 0,05 M spurmacuuusar pOH
Ba pH xuitMaTunm xucoGaHr.

Euuni:

1) Harpuil alleTaTHUHT I'MAPOJIU3 TEHTJIAMACH TY3MIAIH.

CH,COONa+HOH < —5 CH,COOH+NaOH
CH,COO+HOH ¢~ ~» CH,COOH+OH

by Ty3 sputMacuHuHr pOH KuitMaty Kyiikaaruya Tornuna-
. Kanpangan Ky ooy —1,74-107 9KaHIUIY YUYH.
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1 1
pOH = ? + 5 fgngCHanH I E egCCHJCOONN =

=7+ % £g(1,74-107) ~ % £g0,05 =7 —2,38+0,0349 = 4,65

2) BpurManunnr pH kuiiMati XucobaaHaau:
pH=14-pOH=14-4,65=9,35

Hemak, HATPUI aLeTATHHHT 3PUTMACH MYXUTH WITKOPHHIND.

3) Kyucu3 acocHMHT KaTMOHM Ba KYYCH3 KMCIOTaHUHT
aHMOHUAAH Xocun O¥iran Tyanap apurMmanapusunr pH sa pOH
KUiMaTIapyMHy Xucobmalir.

Bynpaii Ty3napHUHT TMAPONU3M KAaTHOH Ba aHWOH Gyiinua
Gopanu.

Kt*+An+HOH «——PKtOH+Han (4.35)

Iy vonmu TeHrnama (4.35) acocusia ruIpONU3 KOHCTAH-
Tacy TeHIIamMacu €3uJaiu:

_[KtOH)-[HAn]  Kypo
== ] Ke B (4.36)

6y TeHrnama(4.36)na [KtOH]=[HAn] Ba k¥ymaiitma
[KtOH)-[HAn]=[HAn]?, Maxpaxnaru [Kt*']=[An]=C_, neb
onuiu Ba kymaiitma [Kt*]-[An1=C? 1y3 neb xucobnai MyMKUH.
Kenrupwirad ndoganapiy rsfipoin3 KOHCTAHTACH TEHIIAMACH
(4.36)ra kyitmnca, Kyiunar KYpUHMII Xocwi GYnagu:

_[HAn) Ko

= CZ”U'B Kron * Kign el
by (4.37) TeHriamapary KMcjioTa KOHLIEHTPALIMSICH
[H]-[4n"] _[H']-C,,
HAnl = =
[HAR] K. K (4.38)
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IKAHIUTUHM XMcobra onvHca, TeHmama (4.37)um myHnait tap-
THOMA E3UI0 MYMKHIH:
[H')-C’mys _ Kyo  [H'T _ Kyo |
Clmys Bl Ko Koy B Koy Ko,

o

by tenrmamanan [H*] Tonmimoruu 6¥nca:

Koo K o KooK
Ha.zz H.0 ;H{.zz__ﬁlo KHCT
[ e [P et

acoc RHcT

xenub ynkamy. By epnan

KH' 0" Ksmcn
H']= /-—*-—
(7] % (4.39)

Aitnu TeHrnama(4.39)Hu norapudmiaHca Ba YHUHT WIIIO-
paJlapy¥HU TecKapucura anmamrupwica pH KuitMaTuHM aHuK-
Jramn Terrnamacy (4.40) kemub yukanu:

1 1

by epna xam pOH kuitmatu pOH=14-pH Ttenrnamacunan
TOTIMIAMN. .

3-mMucon. AMMoHMiT 1MaHx spurMacuHHHr pH Ba pOH
KMUMATIapUHU XHUCOGIaHT.

Euunr;

1) Maskyp TY3HUHT THIPOIU3 PeaklUICH TeHIIAMACH Ty-
3UIaIN:

NH,CN+HOH«— > NH,0H+HCN
NH,*+CN-+HOH 4—>NH,OH+HCN

Munponus MaxcymoTiiapy KydcH3 acoc Ba Kyucus KMCIOTa
Oysranury yays, Oy Tys sputMmacunuHr pH xkuiimMary Kyitu-
Jary TeHrnamMa oYiuya xpcobnaHamy:
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1 1
pH =17 g CgK yen + 2 8K .o

Kanpanpan K,.,=6,2-10°, K, ,, =176-10" skanaurunu
Tonunaan. by KuAMaT/apHu TeHIIIaMara Kyiuica:

PH =7-2.£g6.2-10™" + 2 £g176-10°
pH =7+4,60-2,37 =923

2) Xucobnanran pH guitmMatura acocnanun®, 3pUTMaHMHT
pOH HH TOMUII MYMKUH.

pOH=14-9,23=4,77

BunoGapus, Oy Ty3 3pUTMaCUHUHT MYXWTW UIIKOPUMHIMD
(pH=9,23).

4-mucon. Kanuii runpoxapOGoHaT 3pUTMacUHVHT IMIPOJIN3
KOHcTaHTacy Ba pH xwiiMatiHy xucobnanr:

Eunnr:

1. Tugponus KOHCTAHTACH KYiiMaaru TeHrnaMana xucob-
JaHagu:

Ky 1107

K = = =222.10"*
X 4,5-107

Tkuca

2. OpurManunr pH kuiiMaTiHu XucobnaHany.
i P L
PH = _5 ggKlmm -5 ng Dwin — _2—(pKImm A pRch'.v)
Kanpanpan: K, =4,5-107, K, =48107"

pH = %(6,35 +10,32) = 8,34.

Ty3 SpUTMACHHUHT MYXUTH KYYCH3 UIIKOPHIAND.
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4.4. Amdorep dNEKTPOJAT IPATMANAPH/IATH MYBOIAHAT

MabiyMKH, TUMHMK METaUIapHUHT THIPOKCHJIApKH acoc-
J1apra, MeTaUIMACAAPHUHT Ba 6ab3il GHp I0KOPH OKCHANAHUII
Jlapakacunar MeTaLTapHUHT THAPOKCHILIAPH KMCITOTAIAD CHH-
cura kupaad, Bynap Gunad GupraaMkia Xam acoc, XaMm KUciio-
Ta XOCCANapUHU HAMOEH KUAYBYH THAPOKCHTAD XaM YIpaiIn.
Bup Katop 3MeKTPONUWTAAPHUHT Hapoutra OOFAWK, paBUllIa
XaM KHCJIOTaau, IYHUHLIEK acoCiid XOCCajlapHM HaMoOE&H
Kt kobunuatu amboTepiimk 1e6, GyHaail alexTpoauTiap-
HU ¥31 amdoTep sneKkTponyTiap ied HomnaHagu.

XoxjiaraH KUMEBUIA GCHPUKMaHMHT KUCTIOTATHIUIN Ba aCOC-
JIMMY ¥34p0 TAbCHUP ITYBUW UKKUHYM KOMITOHEHTHHMHT Tabua-
Tura Goenmkmp. Macanad, Kyucus 6opar kucnora H,BO, Huc-
OaraH Ky4siMpoK, oprodocdar kucnota 6umaH ¥3apo TabCcup-
nawmranga BPO, makauparu 1ys xocun kunub, acoc
xoccajapMHM HaMo€H xunann. CyBIW 3puUTMAnapiaa Kydiau
KucnoTa XueobiaHran HATpaT KUcloTa cyiok dropun Kucnotana
SpUTHITAHIA €KW CyBeM3 cymdar KUCIoTala IpUraHia acoc
XOCCaCUHM HaMOEH Kyuimumd, cyndar KucaoTaaaH MpoTOHIapHU
TOpTHO oJslany, aMMOHMH Ba I'MAPOKCOHWI MOHMra yxiari
Gynrav Hurponuid [NO,H, |" nonnuu xocun gunamu. Fe(OH),
TUITAK acoc OYIHILINATA KapamaciaH, HaTpuit kapboHar Na,CO,
éxku Kanuit kapbonar K,CO, 6unan cyokiantupuirania dep-
putiaap NaFeO, Ba KFeO, nu xocun xunaam, sseiu Gy epjia
KWCIOTa Tap3ia UIUTUPOK ATA/IH.

Amcorep BUPUKMAHWHT TUITMK MUCOIM cubaThHIa CyBHH
onca 6ynann. CyB HOHIaHUO JpyUTMara KoHUeHTpaumanapu 107
Most/at naH 6§nran rupokconuii (H,0%) Ba rumpoxenn (OHY)
voHapuru Gepann. Tunuk amdorep MeKTPONUTIAD TYFPUCUTA
cV3 KerraHma aHuk Mdbopananrad amdorep Xoccagapura sra
Oyarad anexrpondTnap TyuyHuiaau. byunai amdorep Gupuk-
Manap Karopura OcpWinuil, alioMUHUM, XpoM, pyX Ba OollkKa
THAPOKCHUTAPHK KUPHTHLL MymKUH. Pyx rugpokenn Zn(OH),
HUHI' aM(bOTEPITMK XOCCATAPUHU KYPUO YMKaIUK, YHHUHT acoc-
MUK Xoccanapy WyHAa KYPUHAMUKW, PYX THAPOKCH[ KUC/IOTa
6uj1aH TY3 Ba CYB XOCHII KUNMUO peakiusira KUpUIamnu:

Zn(OH),+2HCI=ZnCl,+2H,0
Zn(OH) +2H*=Zn?*+2H,0
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Illy 6Gunan 6upra pyx ruapoKCH[, KUCNOTa XOCCACUHM XaM
HAMOEH KWIHO, MILKOPIAPAA SPUIMIHM, IIMHKATAAD XOCHIT KUIalW

Zn(OH),+2NaOH=Na,Zn0,+2H,0
Zn(OH),+20H=Zn0,*+2H,0

Hxkxana TeHrmaMaHy CONMILTUPUO, PYX THAPOKCHA YyKMa-
cH{ Ba apuTMacuiaH ubopar cucreMana 6up-6ripu GunaH y3Buu
Gornuk 6ynraH MysoszaHaTiapHu Mdoganail MyMKHH:

1 11
2H*+Zn0.* ¢ ==~ Zn(OH),« % Zn**+20H"
IpPUTMA yyKMa 3pUTMA

Hly acocma pyx ruzipokeni Zn(OH), HuHF Xam Kucsiora-
Jlapaa, XaM ULIKopiapia 3pUIMHHN TYIUYHTHPUIN MyMKWH OVna-
M. XaKUKATIa, KUMCIoTa KYIIuil O6unaH 3pMrMara BOIODPOI
VOHJIAPUHY KUPHTUIN OWiaH THIPOKCHUI WOHNAPHHU AMCCO-
LHIaHMAaral cyB Monekyjiacura afinantupuiazu: 20H-
+2H"=2H,0. Illynunr xucobura myposanar (II) Gysunanw,
sputMa OH- MoHnapu kKoHUeHTpauuscura HucbaTaH TYHHH-
maras 6¥nu6 Konamm, SunoGapyiH, Zn(OH), YYKMacCHHHHT STHTA
MoqieKynanapu spurMara yra Goummanmy, Kymmnrad KucnoTa
erapim 6ynrania aykma Zn(OH), HUHT TYAKUK SPULIN Ky3aTH -
nand. PyX ruipokcu 4yKMacura Mnikop Kyiluirasia dSpuTMa-
ra kuputwirad OH- vwonnapu Bonopon uoHaapuHu Gornaion
Ba MyBosaHar (I)um Gysamu, Gynuar uarikacuga Zn(OH),
gykMacy 3pwil bouaiiny, spuUTMaga LIMHKAT TY3MHUHT THA-
paTiaHrad MoHJIapy TVIviaHagu.

Kentuprnran cxemara 6MHOaH amborep MMapoKcuLiap-
HUWHT MOHJIAHWIIM UKKK KOHCTaHTa: acocliy Ba KMCIIOTalnu HOH-
JaHWI KoHcTaHTanapu 6unan tascudnanany. ZKymiianaH,acoc

TUNMIA PYX THIPOKCHIHWHI OHIAHWIIMN Kyiiary KOHCTaHTa
Ounad udopataHany:

[an']'[OH_ ]2 -9
K— = syl LS : 10
n(OH ), [Zn(OH ) 2 ]

Kucnora tunyia noHnaHWIL KyHMIary KOHCTAHTa KUiMaTHra Sra:
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. HT-[Zn0,"]
HiZny {H,Zn0,]

=71-10"

Kucnora Ba acoc TMITHIari HOHJiaHHII.II KOHCTaHTaIapu KUii-
MAaTJIaPUHM COJIMIUTUPHUILI IIYHU KYpcaTamykKu, pyX THIPOKCH]L
acoCIM X0CCaCUHU KMCIOTANMMKKA HUCOaTaH KYWIMPOK, HAMOEH
gwiand. Pyx ryzmapunauar 0,001M sputmanapunad pH HuHr 6,4-
8,0 kuiiMaTiiapyia pyx MOpoKCH yykMara Tyiuamd. pH \aunHr
KuiiMat 12 maH omraHga My MITKOP 9pUTMacy KYIIWiraHia
uykma KomIuieke MoH [Zn(OH),1* xocun kunub spuiiny.

Pyx ruapokcuara yxmanr antoMunnii ruapokeun Al(OH),
Ba xpoM (1II)-ruapoxena Cr(OH), xam vikopiap 6uiaH y3a-
PO TABCUPTALTHO, MeTaalOMUHAT Ba METAXPOMMT KUCIIOTAIAp-
HUHT TY3apUHU XOCUT Kiianu.

Al(OH),+OH=[AI(OH),T,
Cr(OH),+OH=([Cr(OH) I

Xocun 6ynrad [Al(OH),]- Ba [Cr(OH),]” wonnap runpar-
nanran AlO,", CrO,” anuoHnapump.

Amomunuii runpoxcusi AI(OH), nunr 6upuryn 6ockudnark
acoc TUITMArW MOHJaHHUII KOHCTaHTacH kuiiMati 2-10-"ra Tenr:

A(OH). 4 —>Al(OH)**+OH"

_[410H), -[0H"] _

K = 2.107"
R [AI(OH);,]

bup acociu KACI0Ta THITMAATH HOHTAHUIMMHIHT KOHCTaH-
Tacu Kuitmary 6-10° ra TeHranp:

HAIO#—»H*+AlO;

_H ][40, ]

K = =6-107"
1HAIO, [HAIOZ]
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bunobapun, anioMUHK THAPOKCUIHMHT aco¢ Xoccaaapu
KMCIIOTaNMK Xoccanapura Hucbaran OMp MyHYa KYWIMPOK
udojanayran.

TVIpOKCHIHVHT AMCCOLAIAHMIN TUIM MOHJIADHUHT 3apsiiy
MUKIOpHTa Ba paguycura Gommkanp. MOHHWHT 3apany KaHua Karra
Ba PaguycK KaHua KWuuk 6¥sca, TMIpOKCHIL KKUCoTa THIIa Juc-
COLMNIAHUILTA MOMIIT 6manu. AKCHHYA, MOHHUHT 3apsiu KaHdya
KUYHK Ba PaoUyCcH KAHUYATUK KatTa 6Vica, riipokeul HIyHIUTNK
acoc TUMUAA Juccollwianuiura Mo 6ynanu. Amdorep ekt
poiUmIapaa MOHIapHUHT 3apsii Ba PaguycIapy HUCOATY THYHIANKHA,
yJap TaxMUHaH OUp XU apaxana XaMm KUC;10Ta TUITHAA, XaM acoc
TUIWAa IUCCOLIUIaHMILIrA MO GYmanunap.

DIIeKTPONUTIAPHUHT aMbOTepIIMK XoccanapuiaH KUMEBHH
aHanyM3la KeHr MuKecna goitnananunan. MacanaH, KaTUOH-
Jlap apajialiMacy aHalv3ufia, KaTMOHAAp CyBa BpUMaiiuraq
THIPOKCUIVIAP XOCUA KunanuraHd Oyica, KaruoHmapra yioBUM
HaTpUi €KUM VIOBYM KaJIMid spuTMacupaH Myl MUKIOPAA TaAb-
cup aTTUpMAanu. ByHia uykMara ruapoKCHIUIap apanaliMacy
Tymaad. YykMara Tymaguran 6uprkMaiap opacuina amborep
rungpokcuiap 6yica, yaap MIIKOPHUHT MYJT MUKIODUIA 3pUI-
au. YyHoHuH, TekUIMpwiaérrad apasamMana Fe®t Ba AI** ka-
ThoH1apu 6yica, NaOH HMHT M1 MUKIOPU TAbCUP STTUPMIT-
rauga Fe(OH), uykmara tywanu Ba sputmaga Na,[AI(OH) ]
xocun 6ynagu. Iy iyn 6unad temup (111) vornapu amomu-
HUU KaTUOHIAPYIAH aXPaTWIUIIK MYMKMH.

Kucnora tununa nuccoumnanuiuza aMmborep IHapoKcHa-
JIAPHUHT WOHMAHWII KOHCTAHTACHM KUHMATH THAPOKCUIHHN
XOCUJT KWTYBUM WOHHUHT 3apsaM oMy OunaH Kartanallaiu

(MacanaH, Ko =910, K, ., =18-10"". Ilynra acocna-

HuO, Tapkubuia OCOH OKCUAJIAHAIUraH MOH CaKJOBYM CYBHA
IpUMANIUraH TUAPOKCUL IPYBUAHIIMTUHY OLIMPUIL MaKcalu-
na 6y von oxkcuananand. Mucon yayu, Fe(OH), Ba Cr(OH),
apanamMacuiad ubopar uykma 6yiica, BOZOPON MEPOKCH EKK
OOLIIKA OKCHAIOBYMIAD TAabCHP 3TTUPMO, MILUKOPHMHA MyXUTIa
Cr** nonu Cr* xarvoHuraya okcuiaHamu, xocun 6yaran CrO,
WOHMW 3pUTMara oCoH yramu.

Banan 6up amdorep ruapoxcuviap, xymnatad, Be(OH),
aykmacura NaHCO, sputmacu kyumb, KaiiHaTviraHa spriim,
GolKa TMAPOKCUIIAD 2ca HATpUil riuapoxkapboHaria spuMaiiin.
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[ynnaii kuamb, amdorepaukiad cugar aHanusu aManué-
THIA Xap Xwil Makcawiapaa dolinaiaHuiany.

Capomnap

1. TysnapHuHr ruapousu 1eb KaHna xxapaéHra alrunanu?

2. Tunponus GOpUINUMHMHTL 1IApT-1IapOUTIApH KaHman
Oynanu?

3. Kanpait Tysnap KatoHu Gyiinya rujipoiusnataau?

4. Kannaii Ty3nap aHuoH Gyinya ruipolid3nadanu?

5. Kanpaii Ty3nap/ia runpoin3 KaTHoH Ba aHHoHIap 6yiinua
topanu?

6. Kannait oMyinap Tyanap rufiponusuHmd  Kydaitupana?

7. Ty3napHuHT THAPOIN3 KOHCTAHTACH Ba MMIPONH3 Aapa-
Jxach HUMaHu udonanainm?

8. Kyitunaru Ty3napHUHT TMAPONIM3M PEAKIIMSICH TEHIJIaMa-
cuHu Ty3wHT: pyx cyndar, muc(ll) cyndar, ammonnii kap6o-
Hat, TeMup(111) xnopua. I'MAPoM3HUHT BOCKUWIN SKAHITUTH-
HY KYpcaTyHr.

9. ®opmynanapu KJ, NH,Br, Na,§, NH,Cl 6yiran Tys-
JIAPHUHT CYBJIW 3pUTMalapy MYXWTH KaHnaii oynagu?

10. Mapgponuznanyruu Ty3nap spurManapusudr pH ga pOH
KUHMaTnapuHu XxucobraliHMHT HUMA 3apypaty Gop?

11. Ambotep anekrponutiap 1e6 HuMara airunanm?

12. AmdoTepnuK XoaucacHaal KUMEBUI aHaIM3napia KaH-
Jai Makcannapia dodnananuiana?

Tectnap

1. Kyituaaru tysnapnaH Kadicy OMpy ryumponusnaHagu?
A) Harpuit xmopwn;

B) Kanwuii cyndar;

C) Harpuii docdar;

M) Kanuit nutpar;

E) Kanuit 6poMun.

2. Kaiicn 1y3 rupponuara yapamainau?
A) Kanuit uurpar;
B) Harpuii autpar;
C) Harpuii aiterar;
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J) AMMOHMI XJTOpHI;
E) Kanu#i umanun.

3. AMMOHMI XJIODMAHUHT TMAPOIWU3WHU KaHlual Kuaubd
CyCalTHUpHIT MyMKUH?

A) Kuspupuin 6unan;

B) Cyiontupmin Guian;

C) Nukop xyurmm Guia;

) Kusmupuin, cyloatdpuin 6umaH;

E) Xnopua xucnora Kyuuin GuiaH.

4. Kanuit KopboHaTHUHT MMAPOIHU3MHN KaHIaK iyn 6unan
CyCalTUPHIL MyMKHH?

A) Kusgupuui;

B) Cyonrupun,

C) Xnopua KMc/loTa KYIIUIL,

M) Harpuit rappookcun Kyiidii,

E) Cylonrrpuin Ba KU3AUPHII,

5. PyX XJIOPUAHMHT IMAPOIN3 XXapaCHUHM KaHnai Kyyan-
TUPUUL MYMKUH?

A) Uinxkop Kyuiuni, Ty3 9pUTMACUHN KU3NUPHIL Ba CYIOi-
TUPHLL;

B) Kucnora kymuiu;

C) Umkop xyimii;

) Kuspupuu;

E) Ty3 3pUTMacuHi CYIONTHPUILL.

6. Hatpuii cyndunHUHT THAPONU3UHN KaHIal KUnub Ky-
YaUTUpUIl MYMKHH?

A) Unikop xymuus;

B) Kucnora KyiumnL, cyiodTHpUIN Ba KM3IUPWIIL

C) Kucnora gy,

1) Coyruii;

E) BputMmaty CYIONTHPHIN Ba KH3AUPULI.

7. Tupponus xapaéHu MUKAOPWI XuXaTnaH HuMa Ouian
nboganaHanu?

A) Bpurma pH;

B) I'uaponus koHCTaHTACH;

C) Tunponus papakacu;
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J1) Wonnanum japakacu;
E) Mupposans KoHcTaHTacu Ba Japakacw.

8. Kyitunaru Tysnapaan Kaicu 6npmim THIPOIN3 KOHCTaH-

K
tacy ymby dopMyna 6¥itrua xucobnanamn: K, = 38

KKNU.'I’
A) Kamaii umanmn;
B) AMMOHMI XITOpWIL;
C) AmmMorinii alerar;
1) Harpuii xmopwu;
E) Pyx xmopu.

9. Kaiicy Ty3HWHT THAPONIKU3 KOHCTaHTacH yiioy dopmMyia-

K
saH doiipanann® xucobnanamm: K, = K”*O

A) Kamuii nimanvm;
B) AMMOHUW XJIOpWMI;
C) Harpuit xmopu;
J) AMMOHUI aiierar;
E) Harpuit dopmuar.

10. Kaiicu TY3HUHI THAPONU3 KOHCTAHTACH

K i X K dopmynacy 6yitnua xucobnananu?

A) Kamuii mmaHum;
B) AMMOHMIT XJIOpHJT;
C) AMMOHMIT alleTar;
J1) Harpwmii xsopw;
E) Harpuii ¢dopmuar,

I 1.AMMOHMIT HUTPATHUHT TUIAPOJINU3 KOHCTAHTACU KHUliMa-
TUHW XWCOOJIaHT.

A) 6,5-10;
B) 5,6-10°10;
C) 4,810;
) 8,4-10°%;
E) 56.101°.
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12. AMMOHUII aLETATHUHI TU/JAPONM3 KOHCTAHTACHMHU
XUcobMaHT.

A) 3,02:10°%

B) 2,03-10%

C) 3,02-10°1;

) 2,03-10°1;

E) 2,03-104

13.Hatpuii docdariunr 6upuHund 60cKyy 6yituya ragpo-
JIN3 KOHICTAaHTacuHu XMcobaaHr.

A) 5,44-10°%;

B) 4,55.-10°%

C) 4,54.10%;

) 4,8:103;

E) 2,4.10°,

14. AMvoHuit 6pomunauar 0,18 M 3pUTMACUHUHT THIPO-
JIA3 JapaxacuHu xucobiaur.

A) 0,01%;

B) 0,001%;

C) 0,056%:;

H) 0,56%;

E) 0,0056%.

15. AmMMonumit xmopunHuur 0,1 M 3puTMaCUHMHT TUIPOIN3
AapaxacHHu XucoOnaur.

A) 0,005;

B) 0,005%;

C) 0,0075%:;

H) 0,0075;

E) 0,075%.

16. Harpuii xapGonarnunr 0,01 M spyTMacHHUHT UKKAH-
yu QocKUY OYHMYa THAPONK3 HapaXacHHM XucoOaHr.

A) 0,15;

B) 0,15%;

C) 0,0015;

) 0,0015%;

E) 0,015%.

17. Tysnapnan Kavicu GUDWHWHI SPUTMAcl MYXWTH HelT-
pan 6ymagu?
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A) Kamnit xapbonar;

B) Pyx xiopux;

C) AMMOHMI XJIOpHL;

) AmMoHu amerar; :
E) Harpuii auerar.

18. Kaiicu Ty3 spurmacuHunr pH>7?
A) AMMOHMUA XJIOpun;

B) Harpuit auerar;

C) Harpuii uutpart;

JI) Kamuuit xnopum;

E) AMMonult anerar,

19. Kaiicu 1y3 spurMacuaa pH< 77
A) Harpult xnopun;

B) Harpuit umanun;

C) AMMOHMIA XNOPUI;

J) AMMoOHHUIT LMaHWI;

E) Kanuii xapGouar.

20. AMMoHuH xnopuaHuar 0,1 M spurmacuHusr pH kuii-
MaTHHH XucobjiaHr.

A) 4,63;

B) 6,43;

Q) 8,5;

M) 4,25,

E) 5,63.

21. Harpuii aueraraunr 1 M apuwrMacuHuHr pH kuitMaTi
Hevara TeHr oynanu?

A) 9,37;

B) 7,93;

C) 3,79;

) 4,37,

E) 7,0.

22. AMMoHM# nMaHMa 3pUTMacUHUHT pH KHiIMaTUHU
xucobiaHr.

A) 2.9;

B) 9,2;

O 7

117



A) 4;
E) 11,4.

23. AMMOHMI aleTaT spuTMacuHuHr pH Kuitmary KaHpaii
6ynaan?

A) 55

B) 4;

C) 9;

) 7;

E) 12.

24. Kanwit auerariutr 0,1 M spurmacy pOH Hu XpcoGnaHT.
A) 13,5;
B) 1,35;
C) 8,87;
H) 4,44;
E) 5,13.

25. AMMoHMi HUTpaTHUHT 1M aputmacu pOH kuitmarusu
XMcobaHr.

A) 3,79;

B) 7,39;

C) 9,37

) 4,63;

E) 7.

26. 1,07 r ammonuii xopuj cakiosuu 500 mit spurMacy-
HUHT pH KuiiMaTuiHU XUCoBIaHT.

A) 5,32;

B) 4,63;

C) 6,43;

) 8,5

E) 4,25.

27. Kanuit pocarnunr 0,12 M spurmacu pH kuiimatiim
XHcoOIanT.

A) 6.4;
B) 7.6;
C) 3,79;
1) 4,63;
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E) 3,8.

28. I'napokeUTHUHT aMhoTepAUruiy KypearyByuu Genrusia-
Py HWMa XMcobiaHanu? ¢

A) Kucnoranap 6unas y3apo Tancupu;

B) Muwikopnap 6unaH ¥3apo TabcUpu;

C) Kucnora Ba nuikopnap 6unaH ¥3apo TabCHUPH;

) Cys 6unan y3apo TabCUpH;

E) Kucnora Ba vnikopnap 6MiaH TabCHpAaliMaciuru.

29. I'mppoxkcwuiapHUHT amM@oTepauK XoccaJlapy KaHaai
omuiiapra GorTUK?

A) Hon paguycu KuiiMaTHra;

B) Uon 3apsinura;

C) WoHHMHT pajuycy KuMiAMaTy Ba 3apsi MUKJIOpUTa,

) MoH sapgaau Ba panuycu KuiiMatura OORIUK 3Mac;

E) Homn s3apsiaura GoFIMK 5Mac.

30. AMdoTep TMAPOKCHIIAPHU MUKIOPUMA XUXATUIAH KaH-
Jaid KoHcTaHTanap udopanaunau?

A) MonnaHyu KoHCTaHTacH HyK;

B) 'muponns KOHCTAHTACH;

C) ®akar acoc TUITHAA HOHNaHHUII KOHCTAHTACH;

J) Kucnora Ba acoc TMNMIAa WOHJIAHMIII KOHCTAHTAJIapH;

E) ®akar xuciora THINKAa HOHJIAHUII KOHCTAHTACH.



V BOB. MACCAJIAP TABCHPH KOHYHH BA
KOMILIIEKC BUPUKMAJIAP

5.1. KoMiekc OUPMKMANIAPHUHT TY3MIMITH

A.BepHep (1866-1919)HUHI KOOPIMHALMOH HasapusicH
(1893 ii. Takmud KumHras)ra MyBoduk, KoMmruieke Supukma-
Jap MOJICKYNacuaa MapKasyWi YpUHHU, 0JaT/a, MAPKA3Hil HOH
éKM KOMILIEKC XOCH] KHIYBURM /1e0 arananuraH Mycbar HoHnap
srawiaiing. ¥ OuwnaH SKUHKWAa TYpraH aifeHiiap €Ky JuraHiap
J1e0 aranyBuu MaHOUIt MOHNAP EKM HEWTpal MoleKynasnap Ko-
OopJIUHATAAHTAH, SbHE Oornmanrad 6ymann. Komrnerc xocuii
KHJIYBYM MOHJIAp JuraHnnap OunaH OMpranukia KOMIUIEKC
OUpPHKMANTapHUHT WYKKW KOOPAWHALMOH cQepacuHM TalIKui
kunany. Kymuinuk komnnexe Svipykmanapia Waky chepanas
TalkKapu, MaHguid éku mycbar noHnapaad nbopar 6Ynrad tau-
K KOOpAMHALIMOH chepa XaM Gynany.

Tamwku chepa MOHNAPH KOMIUIEKC XOCWI KWIYBYM OwiaH
voHoreH GornaHraH OVnanu, sseHH KoMIUIeKe GUpHKMaap cyBia
Spuranjia yiap 9pKWH MOH XOJIMAa axpaiaid. AKCHHYA, KOM-
TUIEKC XOCWJ KWIVBUM WOH OWiaH JMraduIapHuHT Gornatmiim
HOHOTEeHNIM KypuHuuIa OVaMalliu, JuraHiap Mapkasuil MoH
OwiaH MycraxkaMmpok, Oornaxran 6yiu0, y OwmiaH Aesipiu gucco-
HWIaHMaliauTaH KOMITIEKC WOH Xocui Kunanu. MacamaH, koMii-
nexc 6uprikma K, [Fe(CN) Jna Fe** noHu KOMIUIEKC XOCHIT KWITYB-
y, CN- HoHNapu sca agneHjiap kv auraHanapaup. Tauku
KoopauHaroH chepaga K* vonnapn 6ynany. [Fe(CN) J* kom-
Tekc 1oH 6ynub, MUKy KoopaUHALVOH chepani TAllIKUIT 3Taly.

Kowmrineke xocu KunyBuy WOH OuiaH KOMIUIEKCra Koop-
JMHATIIAHTaH JIMTaHUTADHUHT YMYMHAM COHU KOMILIEKC XOCHII
KWIYBYM MOHHMHI KOOpAHHAUHOH comu Nedunanu. Kymnomg
KOMIUTeKe Xocun Kunysumnappa (Pt*,Cr, Fe't, Fe*, Ni*t,
Zn** Ba boLUKANAap) KOOPIMHALIMOH COHM 6 Ta TEHT. AMMO 1LIYHH
XaM Hasapia TYTMII Kepakki, MabjiyM urapoutia Oepuirad
KOMITIIEKC XOCUI KUITYBUM HOH V3UHWHT MaKCHMAJl KOOpIUHa-
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1IMOH COHMTIa 3ra OyAMaciIury XaM MyMKWH, GVHIa KoopauHa-
LHOH TYHHHMaram GUpmEManap Xocun Oynagu. MacanaH,
komiuieke Mo [Zn(NH,),]** KoopauHallMOH TYHWHMaraH MOH
6y1n6, [Zn(NH,)J** nouu KooparMHaLUMOH TYHUHTaHINp. i

Jluranpiap KoMIJIEKE XOCH KHIYBIM VIOH aTpotiia cCUM-
METPMK Tap3ja Xoinawaau. Yiap dasona Typiu reoMeTpHK
waknap (yuOypdak, KBaapariap, TeTpasapiap, OKTasapnuap
Ba Oolukanap) xocun KUiagu, OynapHUHT Gypuaknapuia Iu-
ravmap Ypuu onrad 6¥aub, Mapkasna KOMIUIEKC XOCUIT KUITYB-
M WOH XoMmalaiu.

KOMTIUIEKC MOHNApHUHT 3apsili KOMIUTEKC XOCUI KHITYB-
91 MOH OWnaH amieHANap (IUrasiap) 3apsuuiapUHUHT anreo-
pauk AvrnHaucura TeHr. Macanad, [Fe(CN), ]* aHHOHIapHHHT
3apsioy myHoai tonunany: (+2)+(-6)=-4.

Arap ajieHanap HeiTpan Mosnekynanap 6yica, yiap KOM-
TUIEKCHUHT 3apsoura Tabeup KypcarMainn. byHpoail xonnapna
KOMIUTEKC MOHHUHT 3apsiy MapKa3ni HOHHUHT 3apsaiMra TEHT
6ynanu. Macanan, [Ag(NH,),]" Hunr 3apsaau Agh noHu 3aps-
JiUTa TeHT 6Ymamy.

Taurky kKoopnyHaiioH chepaHuHT TaprkHOUTa Kapab XaM KoM-
TIEKCHVHT 38DSIMHM aHUKJIA1l MyMKVMH. KOMIUIEKCHYMHT MOH 3apsi-
IV AaHUKJIaHTAHIAH CYHT KOMTUIEKC XOCHI KWIYBUMHUHT 3apsSiHK
XaM (arap y HomaniayM O¥nca) Tormmiu MymKuH, MacanaHn,
Na,[Co(NO,) ] nusr Tamky chepacuna 3 Ta OUp XU 3apaiim Myc-
Bar Na* uorutapu Gop. Monexyna Heittpa O¥Irasmri yayH UKy
cthepa [Co(NO,),] HuHT 3apstmy —3 ra TeHr 6y kepak. [yHuHr-
nek, amneHmyiap 63aran NO,” MOHIApUHWHI YMYMWIA 3apsiiapy
UurPMHIMCH —6 ra TeHr OV caGabiii KOMITIEKC X0CUI1 KIWTyBIM
MOHMHMHT 3apsiiy +3 (Co™) GYmuiu TyLIyHapHIuIp.

Komnexe OUpUKMATAPHUHT TYSWIMILK Ba yiapaary 6orF-
JAPHUHT TaBCU(H yMyMUM Ba aHOPraHUK KMME paHuma da-
Tadcu1 YpraHunanu.

5.2. Kommiexc DMpUKManap apaTMajiapajara
MYBO3aHAT.
BexapopiMK KOHCTAHTACH

Komnnexc 6upukManap 3purMaiapizia 3purai Moa1aHUHT
XYCYCHSITY Ba 3PUTYBUMHWHT Tabuatura Gornuk 6ynran auna-
MWK MYBO3aHaTIar¥ cUCTEMa MaBXyn Oynanu.

121



OJEKTPONUTIAPTa KUPUTHIAAUIAH KOMIUIEKC 6upuKManap
SPUTMANIapU/Ia JICKTPOJIUTIIAP YIYH XOc¢ OYATaH IMHAMUK MOH-
I MyBO3aHAaT XojIaTu Kysatuianu. Bouikaua aifrramna, Kom-
IIeKe GupuxMaiap spurManapa eTapaun lapaxana GUpUHYHK
GOCKHMYNU 371EKTPONUTHK Anccouunanuiuaa 6ymanu. Jlemak,
KOMILICKC 2JIEKTPOINTIIAP CYBilU 3pUTMATAPUIA TALIKH ctepa
HOHJIapH Ba KOMIUIEKC HOHIapUra JMCCOLMTAHAY. by xapaén
KYWIH 3JICKTPOIMTIIap HOHJIAHUIIK KYPUHULIKAA 103 Gepaan:

[Co(NH,),] Clq- -~ [Co(NH,) J*+3CI
K[Ag(CN),le— PK*+[Ag(CN),I

Xocul GYiIraH KOMIIEKC MOH MKKUIaMIu BNMEKTPOIIUTHK
AUCCOLMNIAHUINTA YYpaHiau, By AMCCOLMIAHUII KYYCH3 3/IeKT-
PONUTIAp TUMKAA OYnanu, IBHU KaM fapaxana o3 Gepaau:

[Ag(CN), ¢~ PAg*+2CN-

by MyBozamar cucremacura Mmaccajap TabCUpU KOHYHM
TaTOMK KMIMHCA, KyAUIary TeHriaMa Kenub UMKAIN:

Oy epia KOMIUIEKC MOHHUHT MOHJIAHMII KOHCTAHTACH YHUHT
OeKApOPIUIMHY Ba YHU TALIKWI TTaH OLMil MOHJIapra WoH-
NaHUII KOOWIMATUHY udonanaiiy. by KoHcTaHTaHUHT Kuli-
MaTh KaHYalvK Katra G§nca, GepuiraH KOMIUIEKC IYHYATHK
KYy4jln icconuianani Ba myH4anuk 6ekapop 6ynanu. By Korc-
TaHTa KOMITIEKC MOHHUHT 6EKapOPIHK KOHCTAHTACU £KH KOM-
TUIEKCHUHT HOHJIApTa NapyalaHyil KOHCTAHTacH Aeiumany.

Wounapuuur aktusnuru xucobra oN1Hca, GeKapopiuK
KOHCTaHTacK Kylunaru KypuHuuina 6ymanu:

a[AsiCNhl’ = 3
[Ag(CNT), 1

Ka -TepMOIMHAMUK GEKapoOp/IMK KOHCTAHTACH.
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bekapopiuk koHcTaHTacUTa TECKapyd MUKIOP KOMITIEKC-
HUHI X0CUIl OYNUII KOHCTaHTacu €kn BapkapopivK KOHCTaH-
TacH JieUunany:

Bekapopik KOHCTAHTACMHUHT KMIMAaTH KaHYaIUK KUUHK
Oynca, koMnieke myHyanuk 6apkapop O¥naamnu. Macanan,
[Ag(NH,),]* koMnnekc MOHHUHT GexapopiuK KOHCTAHTACH
5,8-10"* ra, [AgS,0,]" KOMIUIEKC HOHHUHT GEKAPOPIUK KOHC-
Tantacu 1,5-107 ra, [Ag(CN),]" KomMmiekc MOHHUKM 3ca 1,4-10-
% ra Tenr. Kypcarunran KyMyIHHHT y4ajia KOMIUIEKC MOHJIA-
pu uuuna [Ag(NH,),]* komnuekc moHu 3ur Gekapop,
[Ag(CN),]" KoMrIeKC HOHM 3¢a BHT OapKapopuIamp.

Xap Xxun KoMiuieKc MOHIapHUHT BeKapopiiuK KOHCTaHTa-
Jlapyu xuiMaru Maniym 6¥ca, KoMruiekc GUpMKMaiapHUHT
SpUTMaAIapuaard Xocun OynraH oaauli wioHnap (KOMITIeKc
XOCHT KWIYBUM Ba JIMFAHIAP)HUHT KOHICHTPALUAIAPHHM
Ha3apui Uyn 6unad xucobaab Tonui MyMKUH.

1-mmcomn. [Zn(NH,),] Cl, nunr 1M spurmacnnaru Zn* non-
napu, NH; Monekynanapy KOHUEHTPAUMSACHHY Ba KOMIUIEKC
VMOHHUHT JINCCOLMIaHUIIT IapaKaCHHH aHUK IaHT.

Euunr: '

1) Opurmana xomniexke mon [Zn(NH,),]** Kyitunaruga
HOHAGHaAI .

[Zn(NH,),P* ¢ =P Zn*+4NH,.

2) KoMnuekc MOHHHMHI GeKapopiWK KOHCTaHTACH
€3unanu:

_[Zn™]-[NH,J*
=% " [Zn(NH,), P

2

[Zn*"]=x 6unaH GenrunaiiMms, YHIA aMMMAK KOHIEHTPALASCH 4X,
VOHJIAIIMAraH KOMIIIEKC MOH KOHLIEHTpauMsicH aca 1—x 6ynamu.

3) Bbekapopnuk KoHcTanTach dopmynacura 0y Genrunap
Kyinnagu:
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_ x-(4x)*

e bl w

=2,6-107".

KmM[Zn(NHQJ“ = 2,6-10" xansannan omuumm.
HUHT KMIAMaTH 1 mad Xyaa kuguk Oynrannuru yuyn,
Maxpaxnaru 1-x udbonacu | ra reur 63116 Konamy. Bunobapum,

_26-10™
256

=10
x=[Zn*"]= 5.1'—2-’212— =3,99-10" = 4,0.107
256

[Zn**]=4,0-10" mon/ a,

K =x(4x)" =256x° =2,6.107°; x°

AMMUWaKHHUHT KOHUIEHTpalusicH Kyitunariuya Xucobmanasu;
4,0-103. 4=16-107=1,6.10 MOJI/I.

4) KoMriiieke MOHHWHT AMCCOLMNAHUII Hapaxacu
XucoGnaHanu:
=3
a' —

100% =4-10"%=0,4% .

Kowmruiexke GuprkManap opacuna SPUTMaNapMHU CcyB GutaH
CYIONTHPHIITAHIA OCOH NapyanaHanirariapy GunaH 6up Karopna,
XKyha MyCTaxkaM KOMILIEKC HOHIap XaM 6§16, ynapHu napyanans
YIYH Maxcyc MeToiap Kyiiaml Jiosum 6ynamu. Komnneke
HOHJTApHU XOCWJ1 KUITMIN Ba YrapHu Gy3uil MeToiapyiam Guung
AHAUTUK KUME yuyH Xyma Myxumaup. By kommexe XOCHJI
Gymuumra mwapout APaTUIL €KW YHUHT XOCHN OYmuiumra iin
KVAMacnuk yuyn 3apypAMp; aHaMM3HU Gaxapuir XapaéHuaa
KOMILIeKe Xocun 6¥iran G¥nca, yuu Gysuin tana6 KWIIMHTaHna
KaHNaii Kumb mapyananuimHy OrIMLT MyXUMIMD.

Kowmmninexc WMOHJIADHMHI MYCTAXKAMJIUIH YAapHUHT HOHa-
HUIIK 6unax Geocura GornuKayp, mwyHuHr YIYH KOMIIIEeKc
GupuKManapuu xocun KW Ba ynapHu Oysum METOANAPU
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KOMIUIEKCHAp MUCCOLMIAHMII TeHITAMACHHN TAXIHI KU
J1aH ONMHTaH XyJiocalapra acocjaHajlu.

Komiineke noHHM 6y3uinl yqyH MapKasuii HOHHUHT KOMIT-
JIEKC XOCHUJ1 KWIIMIL KOOWIUsITH € MUHMMYMra onub KeJuHalu
€KM Ky4CU3IAaHTUPMIL Kepak EKu 6YMaca, KOMIUIEKC MOHHUHT
AUCCOLIMTIAHMIITMHK KyYalTHPUIN JIO3HM.

Mapkasuii MFOHHMHT KOMIUIEKC XOCH KIWIHILI KOGUNUITHHY
KYYCH3NIAHTUPUIL KM MUHUMYMra oMb Keawul ydyH, ojatia,
1y WOHHUHT MycGar €Kku MaHbHUi OKCHIUTAHWID JapaXacUHU
MyTaHOCUO KalTapyBuM KYinalb KalTapuill €KW TETMIUIA OKCH/-
NOBYM €pliaMu/ia OKCUIJTab KamMalTHpHLI HYIH KyTUIaHUIaI0.

Komrieke MOHHMHI AUCCOLMIAHUIIMHY Ky4aidTHpHUILTa
MapKa3uii HOHHU Ypab TypraH HOHHHHT KU MOJIEKYIaapHUHT
KOHUEHTPAUKMACUHYA KaMaUTUPHIL OPKaiy 3pMILUALL MYMKHH.

Komriuieke voHu Oyiran apuTMara KaHIailiup peareHT
KYIUWIraHaa peakiys MaxcyoTapy cudaruaa KMAUH 3pyBdu
€KW KaM JTUCCOLIWIaHYBYU Gupukmanap xocun 6¥ica, Komr-
JieKC MOH OY3WIHIN MYMKUH,

Komruieke MOHHUHT 6eKapOpIMK KOHCTAHTAacH Ba KOMIUIEKC
Xocun KWIYBYM MOH OWIaH KMIWH 3PYBYH GUpMKMa XOCHT Kiia
OJfajiiraH peareHT Kylirataa Xocun Oyiagurad 9YKMaHUHT 3pyB-
YaHJIMK KynaitMacu KuiMatiapuay GwiraH Xonla, KOMIUIEKC
WOHHM OY3ULI TYFpUCHIATY MacalaCHHU Xajl KMJIAII MYMKUH.

Mucoa. Arap Na[AgS,0,]aunr 0,01M apurmacupan 10 mi
ra xanui GpomunHuHr 0,1M spurmacuaan 20 MII Kyumdiaca,
KyMyLI OpoMMI YYKMAacH TyilagumMu?

Euyu:

1) DpurManap KymiraHna MoodaIapHUHT KOHLIEHTPALM-
Anapu y3rapanu Ba Kyiiunarnua 6yiaub Konanu:

[Nal4gS,0;]] =

0,01-1
2 o L 3,3-10"mon/ 2 (0,0033 mos/n)

[KBr]= %—5—9 =6,66-10"mon /1.

2) Komrieke voH [Ag(S,0,)] Kyitnnarnya OHIAHAIW Ba YHUHT
0eKapopInK KOHCTAHTACH KMIHMATH XaBanfaH TOMWIANH:
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+ 2=
— HASTIS0. 50 00
[AgS,0,] :
3) Ag" noHIapy KOHLEHTPALMSCHHY X MOI/1 1¢6 oincak, S,0,>
MOHJIApH KOHIEHTPALMSICH XaM X MOJI/JT B¥nanu, KOMITJIEKC UOH-
HUHI' KOHIIEHTpaLusic aca 0,0033- x mos/i ra TeHr 6¥amnmn.

L ikE __x’ _ x*
7 0,0033-x  0,0033-x  0,0033

x*=33.107-151-107; x = [Ag* ] = /4,98-10"7 = 22310 won /4 : .

=151-10"

4) Kannit Gpomizt Kydiu 371eKTponuT GYIIrasmmm YUYH TVIHK
AMCCOLMNaHu0, apurMara 6,66-102 Mos/n 6pomu HOHJIApHHU
Oepamyt. Butobapun, aithu sprrmana [Ag']-[Br] kynaiftmacy kyiivi-
Jlaryl KWiiMaTra TeHr:;

[Ag*]-[Br]=(2,23-10"’)-(6,66-10'2)=14,85-10'*=1,48-]0'7; Ke-
nub 9MKKaH Kuimar, AgBr HuHr IPYBUAHIIMK K¥malT™Macu
(®K,,;,=5,3-10") man xarra:

1,48-107>5,3.101

Hemak, 6y mwapowrtaa Kymym 6pomun yyKMara Tyumiagu.

5.3. Kumésuii anaimsnapna KOMILIEKCAap XOCHI KUJIHII
METOIAPHHUHT KYJLIAHWINH

Kymruna xomnapna xomrutekc VOHIAPHUHT XOCWI Gyiu-
LN AaHAMM3HU KUUMHAAIITUPHOriHa Konmail, Ganku HHXOAT-
Jla OCOHNALITHPHINM XaM MYMKUH.

Muconnap xexrapamua:

1. Kommnexc GupurmManapumer Kuitan OPHHNran YyKMaap
XocHT Kumnia doiinanammwmimm. OFMp METAIADHUHT KaTu-
OHJIapU Ba KOMIUTEKC KUCOTAIADHUHT aHUOHIADY TOMOHJIA-
PHiaH Xocuil G¥iiraH Gup KaTop KOMIUIEKC TY37ap CyBIa Ku-
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HuH spuitny. KymmajaH, KYNUWIHK OFUP MeTAIapHUHI Ka-
THOHJIapU TekcalmaHokoGanrar (I1I) Gwran paBuiaH paHIM
KUMUMH 3pulijurad Ty3mgap XOoCMa KMaajJW, Macaljad,
Ni,[Co(CN)], - smm, C(JSICO(CT*-[}&]2 - NYWTH-KK3U Ba
Gomrkamap. KVmunnmuk KoMIuieke HoHap 10Kopy DapKapopiiuru
6unan axpanub Typagu. Bup Karop KaTHOHJAp PaHIIA KOMII-
JleKe DUpUKMAanap XOCHI KWIKAIN HYId GUIlaH aHHKIaHaau, dy-
nonuu, K™ karronu K,[Co(NO,),] - capuk ujkma; Fe'* katronu
Fe‘,*[Fe(CI*J)ﬁ]3 TYK K¥K yykma, Fe?* xatnonu Fe,[Fe(CN)], —
KYK u¥kma, Cu** katnonu [Cu(NH,) 4](OH) = KYK paHIJIH{ 3pUT-
Ma Ba Cu [Fe(CN),] - Kxu3uI-KyHFUp Y4¥KMa XOCHI Kuaanuiap.
2. Komnnexe XocHN KHIMIIZAH HOHJADHH “HEHKOGIAm”na
dholimanammn. KyrriHa xoinapaa KOMILIEKC XOCHI KUIUMII Me-
TOAM UOHNAP aHAJM3WHMHI GopulIUTa XanakuT OepyBuH
WOHIapHU HUKoOnala KyunaHunand. MacanaH, aHamu3 6o0-
puunna temun (IIl) xarmouw GolKa MOHIAPHHU OYMIITA
xanakut 6epca, Oyana Fe’" kaTMoHM aHMKJIAHYBYM pUTMara
docdar kucmora, aMMOHHI GTOPUA, HATpuil okcanar éKu
TapTpar K¥iumb HukoGnananu. By pearedrnap 6unan Fe** pan-
Tcus mycraxkam komruiekc uonnap: [Fe(PO,),I*, [Fe FJ*,
[Fe(C,0,),F, [Fe (C,H,O,).I* xocnn Kunaaunap. Xocun 6yna-
JIUTaH KOMIUIEKC MOHJIap IuyHYanuk 6apkapopku, Fe't katu-
OHH Y4yH ce3rup GynraH peareHTiap (4YHOHYM, aMMOHMI po-
IaHuA) XaMm, Oy KoMITieKC MOHJIapra ce3uiapiiu TabCHp Kuna-
onmainn. BuHoGapuH, KOMIUIEKC XOCWJI KHIMO, WOHJIApHU
HUKoOMaNI aHanuara Xauakur OepyBUM HMOHJIApHMHT 3pUTMa-
Jlari KOHLICHTPaLMSICHHW OOILKAa WOHJIapHH TOITMILTa Xajlad
Oepmaifurad gapaxana kKamaiTupud 1060puil MYMKWHIUD.
Huxkobs10BuM KoMIUIeKe XOCHI KWIYBIU peareHTnap cudartu-
Jla MIIaTunagurag KoMiekconnap (3-6ynum Mukmopmii aHa-
JIN3, KOMILIEKC OHOMeTpHUs 24-6006) anoxuna axaMysITra araup.
3. KoMiuieke XoCHd KMIMINIAH SPUMAIHIARn MOMAANAPHH
apuTmMara yrxasmmaa doiiganasmm. Cysjia, KucioTasap Ba
HIIKOpJIapa 3pUMaiaurad YykKManapHy SpuTHIlga KyTHHYa
KOMIUIEKC XOCUJI KWIHIII METOIM KYIUTaHunaau. MacanaH, 5pu-
MalMauraH KyMyul raJoreHuuiapHa OUp-0upunan axpaTUilia
KOMITIEKC Xocwl KuiriiaaH doiinananca 6ynagu. Tapkubuma
AgCl, AgBrBa Agl cakoBuu uykmara (NH,), CO, + NH HCO,
IaH ubopar 3puTMa TabCUp ITTHpUIca, 3puTMara AgCl Komr-
neke 6upukma [Ag(NH,),|Cl xonuna yranu. Arap AgBr Ba AgJ
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JlaH Tallkujl TOMTraH apajaliMara aMMHaK 3pUTMacH Tabeup
artupuiica, AgBr uykmacu komruieke 6upukma [Ag(NH,),] Br,
Xocusl kunub spuiiom; OyHIa amMMmuakia spuMaiinvran Agl
aykMana Konanu. Bopauio, Agl uykmacura KCN spurmacu tab-
cup artupuica, Agl kommneke nou [Ag(CN),]- xocun xuiné
apurMara yraau. LlyHpail Kuaub, KOMILIEKC XO0CHIT KHJIMIL-
faH doitpananub, cysla Ba KMClHoTalapia SpyuMailiurad Moji-
JaJapHKHT XKyJa Mypakkab apataliMaiapyuHy axpaTUiira spu-
ML MyMKHH.

CN" HOHM TabCUPUAA KOMIUTEKC OUpUKMAanap Xocui 6Vnu-
mmMaaH aMaiga KynruHa apuMatinurad CuS, NiO, ZnO, CdO,
HgO, Ni(OH),, Co(OH),, Cd(OH), Ba Gourka Gupukmanap-
HU 3pUTHILAA KeHT (oiiganaHuiany, MacanaH:

2CuS+9CN-=2[Cu(CN),J*+SCN-+8%.

Ilynu Taskmyianl kepakku, Komiiekc MoH [Cu(CN),J*
nap 6ynraH sputmanapnad Cu* MOHM KYIITMHA peareHTaap,
XKyMAanaH, BOZOPOA CyldM TabCUpHAaH XaM 4yyKMara Tyll-
maiiau. byHuHr cababu, komruieke noH [Cu(CN),1* uuur Ge-
Kapop/iuK KOHCTaHTacH KMUMATHHUHT XVI4 KHUYWKIHUTH
(Kicyem,p- =3-1077) Gunad TyIyHTHPUITATN.

KoMmmneke xocun 6ynuumuaas GupukManapHUHT KUCIoTa-
ACOC/IH XOCCANAPUHHU Y3rapTHpuIua, OMpUKMaTapHUHT OKCHI-
naw- Kaurapyil xoccanapuHK Ky4aiTUpUIL €KY KaMalTUpuiiaa
Ba Gouka Makcarapaa goviganaHunaiu.

5.4. Vluku xoMiuieke OupuKMasiap

Kumépuit ananuana Tapkubuna XaakacuMoH (LIMKIUK)
TYSUIIHUIATH OPTAHUK MOJIEKY/allap CakJIoBUM KOMIUIEKe By~
pukManap, OolllKaua aitraHga Xenar OUpuKMasap anoXuua
axaMusitra ora. Bynapnas 6ab3unapy M9KH KOMITIEKC OUPUK-
Manap HoMu Ounad arananv. Muku kommnnexc GupukManap
IIYHIail Xojutapaa Xocull OYIafuKu, KOMILIEKC XOCU KUTYB-
YUY METajl/l HOHU OPraHuK OMPUKMANIaPHUHT PYHKIIHOHAN Ty-
pyXuzaryt BOZOPOA aToMUra anMalluHuiIy 6unan 6up Karopoa
JUTaHA rypyxu GunaH KoopiayHaiMon OoF opKajiy GoFnaHamn.
bynunr Hatkacuzia Xocul OYafuraH Tyanap WK1 KOMILIEKC
Ty3nap neb aTananu.
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Opranuk GUpUKMaIapHWHI MUKKM KOMIUIEKC OUpUKMaap
XOCWJI KMIIMUII XOccacHu YaapHUHI MoJieKylanapujia KUcaoTa
XycycusaTrura sra 6yaraH MabiyM aromiiap rypyxu 6yauuiura
Oornuk. Bympai rypyxiap: kap6oktuis- COOH, oxcum
=NOH; ruagpooxecu, aMuHorypyx — NH ,» AMuHOrypyX =NH
Ba GollKamapaup.

Hyku Komrutekc GUpUKMaiap, ofaTia, CyBja KUiUH 3pHii-
IMTaH, THHUK PaHIIM Ba MOHJIapra HUXOATIa 03 JAMCCOLMIa-
HMILL Xoccajlapura 2ra OViaraHu ydyH KMMEBHUM aHanu3na My-
XPM axaMusTra arajaup.

Ty3unuim €k KOMIVIEKC XOCW/I KMIYBYM GWIaH aTomiap
TYPYXH opacuaary GOFRTaHUITHUHT XyCycUaTUra OOFMK paBulliia
WYKKM KOMITIeKe OupukManap OMp Heva Typra aKpaTviaiq.

1. DaexTpoimTMac HYKK KoMiiekce Oupukmanap. By Typnaru
MYKHM KOMILIEKC 6MpuKManap/a Taluky chepa 6yamaiam, WKy
KoopAMHauKWoH cdepa aca 3apsaara sra 6Vnmainy. Bynnai koM~
Ieke GupuKManapaa Mapkasuif MOH OpPraHuK MOJEKyJIaiap-
HUHT TYPYXJlap¥ TOMOHHJAH XaJlKacUMOH Ypal onuHanu, rye-
KM MYKapura ToptTuiraHd oynanu.

By Typmarm uuku Komruieke 6upukManapra MUCOJT lqmnﬁ
€PKMH KM3WJI DaHITIM KUHKH 3pYBYaH YYKMa XOJMIAard HUKeEJ
AMMETUITTIMOKCUMAaTHU OJIMIL MYMKHMH. Huken KaTHOHM
muMeruarnuokcum (JI.Yyraes peakTuBU) GunaH ¥3apo
TabCUpalliraHga Xap Oup MoJIeKYJaHWHI OKCHM [ypyXuIaru
BOJIOPOIHU CUKUG YuKapaau, INYHUHITEK, HKKHUTa GOIIKa OK-
CUM rypyxnap OWiaH KOOpJIHHaTI?B OormaHaan:

0...H -0
4 |
CH,-C=N-OH CH,-C=N~._ , N=C-CH,
2 | +Ni¢= Ni +2H*
CH,-C=N-OH CH,-C=N"" "~N=C- CH,

OHB

(xoopnuHaTHB GOFIaHMII cTpeiKaiap OuiaH KypcaTuiraH).

2. DNeKTPONNT WYKH KOMILIEKC OMpuKmanap. Merasn MOH-
Jlapu KOM]‘U’[eKCOHJ’lap-aMHHOHOﬂI/IKapﬁOH KHCIOoTanapHUuHDr
XocHuanapy, XycycaH, 3TWIEHIUAMUHTETPA CHpKa KHCIOTa
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OwiaH xyna Gapkapop KOMIUTEKCIIap Xocuil Kunanunap. by kom-
TVIEKCOHATIIAP MIEKTPOIATIIAD xucobnaHanu. Bynnaii GrpuKMaap-
HUHT Xocun 6§umnnuna KOOPIWHATIIAHYBYM PanMKAIHUHT BOJO-
POIL aTOM/1apU KOMILIEKC BUPUKMAaHUHT Tallky cepacura YU
MYyMKWH, HaTIXalla MakIyM 3apsara sra O¥raH KOMITIEKC aHMOH
XOCHI1 6¥1a/t. AiiHaH 11yHail Xonucany Temup (111) karnoHyHMHT
CAMLAN Kuenora 6uian $3apo TabCHPUIA Ky3aTHIIT MyMKUH:

oo,
3C;H,OHCOOH+Fe*=H,[(C,H, o) FeHIRe

CHMOH HYKH KOMILIEKC GupuKmanap. Bynnait 6upuk-
MaJap METaJl KOMILIEKC XOCHIT KWTYBYMHMHT OpraHuK OUpuK-
Ma MOJIEKyTaNlapuHuHr y éku Gy Typyxnapu 6unaH KoopauHa-
LIMOH ¥33po Tahcupy Xucobura Xocun Gynagu. Komreke 6u-
PUKMaHUHT TalWKy chepacuna y éku Oy MeTaiut TY3UHUHT aHu-
OHJIapy xoinamany. Macanan, KoGanr TYSUHHHI 3TUIEeHIMAa~
MUH OunaH y3apo TabCUp peakuuscy Kyhunariya Gynanu:

Opranyik BUpMKMAaNapHUHT KTy Ba yiap Monekynacura
Typnu yeynnap Gwias Gupop TYPYXHU KVPUTHIL OPKAIM TAPKUGU
Ba TYSHIMIIMHW Y3rapTUPHIL MyMKUH GY/Iranu ca6abmu OpraHuK
KUME TYD/IM HOHJTAPHY TOMMIL YUYH CE3TUp Ba Y3Ura X0C peakTHB-
J1ap W3nab TOMMILAA AHATMTHK KUMETa KaTTa €pnam GepMoKia.

5.5. Knvésnii anamsna KYJIAHAIAUIaH OPranuK
pearenTiap

OpraHuk peareHTaap cudar aHamuzuna XaM, WYHUHTOEK,
MUKJIOPUH aHATU3/1a XaM KeHT MUKECHa KYITaHUIMOKA. Vnap
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IOKOPH Ce3TMPIIMKKA 3TalIUTH Ba Y3WHWHT CENEKTUB TABCHPU
GwiaH axpanu6 Typaau. OpraHuK pearcHTIap ojargaru mpo-
Oupkazia GaxapWnamuraH aHajIu3 MeTONUIAH TallKapyi TOMYH,
doromeTprk, XpoMarorpaduk aHamUu3 METONIAPWIIA XaM KeHT
doitnananunagy. I'paBuMeTpuk (TOp’l'Mﬂ.? aHanu3ana ynap Yykiu-
PVBUM peareHT cudariia HiwiaThian. OpraHuk peareHmIap I0KOpH
MOJIEKY/ISIp Maccara 3ra 6ynraHu cababiu, YYKTUPWIYBYM MOH-
HUHI HAcOaTaH KaM MUKZOpaa 6Ymuiimira KapaMai, rpaBUMeTpUK
AHATU3HUHT aHUKJIMTUHM eTapiii Aapaxkana oluvpani. Kym coHnaru
OpraHuK peareHTIap MHARKATopap cHdarria UaTHIaH.

KunmEsuit ananmusna KyInaHWIagurad opraHuk peareHTiap
KYT COHJIM Ba XwiMa-xunamp. Bynapnan 6absunapuuy Kyiinoa
KEeNTUPAMHU3:

Amazapun C H O, (OH), amomunuii rugpoxeuny GunaH
KMIAMH 9pyBYaH €pKUH KU3WI PaHIIH (“aTioMUHMIA Toku” nebd
aranyBud) Oupukma Gepaiu.

Apcenaso C H, O, N,S,AsNa, anromuHuii KatnoHu 6unaH
OrHada paHIM OUPUKMa XOCHI KHUJTaIu.

Bensumun C H (NH,), xpom (VI) €xu mapranen (VII)
KATUOHJIApU TabCUpUIaH OKCUINIaHu0, KYK paHrau Gupukma-
J1ap XOCWJI KUNajmy.

Huamernarmmokeum C,HN,O, (Yyraes peaktusu ne6 xam
HoMnaHanu) Ni** katuoHu, myHuHraex, Fe?* sa Pd** karu-
OHJIAPUHM OYMILIA MIULTATHNAmN, 6y KaTHoHNap 6umad y3ura
XOC TUHMWK, PAaHIVIM KpHUcTala uykMmanap Oepanu.

Mamakpunamun [C.H (NO,),], NH K* karuonnapu 6unan
OJIOB PaHIIM-KU3WI Maliia KPUCTAITUK 9¥KkMa Oepaiy.

Jdudennnamun (CH,),NH nutpar NO,” voHIapy TabCH-
puaa OKCHIUIaHUO, TYK KYK PaHIVIM MaxcyJoT XOCHI KITaau.

Hudermrmokapbozon (mumazon)C H, —NH-NHCSN-NCH,.
By KynmHYa 3-aHATUTHK TYPYX, KATHOHIAPUHHU OUHINIA KYJina-
HUJTAIMTAH peareHTaup.

Musranmaraodocdar kucnoracn (C,H,0), - PSSH - muc,
BHCMYT KaTHOHJIapH YYYH paHINIM peaklusnap Oaxapuinna
KViJlaHunanu.

Harpmii muaranamraorapbomunat (C,H,),NCS,Na muc (II)
Ba Huken (I1) xkatvonnapu ydyH opraHyK peareHT cudaruia
VHLIaTHIIaAY.

Hurpon (C,H,), CN,CH aueramiu spuTMaiapiaH HUTpaT
WOHHH HHHACMMOH KPUCTAITAp XOoIKaa YYKTUPAIN.
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Ponammm C,,H,,N,O.CI cypma (V)HUHT Xnopumiu Kom-
FJICKC GUPUKMaTapy TABCUPUAA Y3UHMHT TTYIUTH PaHIUHU KYK
€xku 6uHaIIa paHITa Y3rapTUpaIy.

8-Oxkcuxunommu C,H,NOH ammuaxiu spurmanapias mar-
HUI TYSNapUHU SILIMII-CApFUII TYCHATH KPUCTAIUK gikMa
XONHa YYKTUPadu.

Opranuk peareHT/Iap €praMyia aHOPraHHK peareHTiIap
Ounan aHaIU3 KWIMII UMKOHUSTH OViMaraH apajialiManap
TapKHUOWHH aHMKIAIl MyMKHH.

CasoJjunap

1. Komrnexke GupHKManap TY3WIHILHHUHT KOOpIUHALIHOH
HasapusacH MOXUSITH KaHHai?
2. Komrneke 6UprKManapHUHT AMCCOLIMIAHMII 6ockuuna-
DM Ba yiap Kaifcu iycunaa Gopanu?

3. BeKapop/iuK KOHCTaHTacH HUMaHK ounaupamu?

4. Komrutekc xocuin 6yaui kapaéHnapumas KaHaai Max-
camnapia doinanaHum MyMKuH?

5. MonnapHu “Huko6ian” neraHna HuMa TYIUYHUA?

6. Wluku komruiekenap e6 KaH/ait Oupukmaiapra adTunagn?

- 7. 'YKy KOMIUIEKC GUpUKMATapUHHHT TYPJIADWHU U30XJTaHT.

8. OpraHuK peareHTJIapHUHT ad3a/TUKIAPU HU Masiapaad

ubopar?

Tecrnap

1. I'excaammunko6anr (111) xopuz [Co(NHJ)B](le KOMITIEKC
TY3UIArk KOMIUIEKC XOCWT KJUTYBIMHMHT 3apsiiid Hevara TeHr?

A)+3;

B)—3;

C)+6;

H)+1;

E)+4.

2. Kanuit rekcaumanodeppar K,[Fe(CN),] kommieke Tysu-
Aari KOMIUIEKC XOCHJI KMJIYBYM Ba YHUHT 3apsIMHU KYPCAaTHHT,
A) K*;
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B) Fe*;

C) Fe?t;

) CN;

E) [Fe(CN),]. |

3. Harpuit rekcanurpokoGanrar (I11) Na,[Co(NO,) ] kom-
TUIEKC TY31 TApKUOMArd KOMIUIEKC WOH Ba YHMHT 3apsyIdHU
KYPCATHHI.

A) Na*;

B) Co(NO,)*;

C) Co(NO,)*;

) Co*;

E) CN-.

4. Kanwuit nuumaHoaprexTar K[Ag(CN),] HuHT TapKutu-
Nar¥ KOMIUIEKC XOCWIT KWIYBYMHUHT KOOPAMHALMOH COHU KaH-
ya?

A) L

B) 0;

0 4

m 2;

E) 6.

5. Kommnexe Ty3-HaTpuii rexcanutpokobantar (I11)
Na,[CO(NO,),] HUHT KOOPIMHAIIMOH COHM Heyara TeHr?

A) 0;

B) 1;

Q) 3

) 4;

E) 6.

6. Komnieke 6MpUKMaIapHUHT AUCCOLMTAHMIIM KaHIai,
SJICKTPONUTIAPHUHT AMCCOL[MNanuiumMra yxmanr oynagumu?

A) Kyunu snekTponuTiapra yxurani;

B) Kyucus anexrponuriapra yxuzaui;

C) XaM Kyunu, XaM Ky4CH3 2JIEKTPOJIUTIApra YXIall;

1) YmyMan muccolmiaHMaiIu.

7. Komruieke GupukManapHUHT 6upuHdyu Gockuy 6¥itnya
JICCOUMIAaHMILN XKapa8HK KaHaaii Gopagu?
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A) Kamitap, kyuiu SJEKTPOJIMTIApra VXiuani;

B) Kaiitmac, kyunu ONIEKTPONUTHApra YX1LAlI;

C) Kaitrap, kyucus 3NEKTPOJIUTIAp Kabu;

) Kaiirmac, xyucus SNEKTPOAUTIAp Kabu;

E) Ymyman 6upunyn Gockuuna nuccoumnmanmaiu.

8. Komuieke voHmapHuHr JUCCOLMITaHKUIL XapaéHu KaH-
Jay Gopamgu?

A) Kaitrap, xywm EKTPONUTIApTa YXILalr;

B) Kaiirmac, xyycus SNIEKTPONIMUTIApra YXuiaiu;

C) Kaitrmace, kywin IEKTPOAUTIEP Kabu;

) Kaiirap, kyucus JNEKTPOJUTIAD Kabu;

E) Muccoumnanmaiiay.

9. KoHuenrpauuscu 1 MoJi/n G¥nras KoMmriieke Ty3-TE€Tpa-
AMUHOPYX xJIopya [Zn(NH,) JCL, aputMacunaru pyx WOHNIapu
KOHLICHTpaLMsICUHM Xpcobnanr. KoMmneke noHHUHT 6exapop-
JIMK KOHCTaHTacu 2-10° ra Teur.

A) 6:10* mon/m;

B) 2:10* mon/n;

C) 6:10° mon/n;

) 4:10°° mon/n;

E) 3:107 mon/n.

10. 0,1 M spurmanaru KyMyIll WOHJIapU KOHLEHTPaLUsiCH
[Ag*1=5,5-10"% Mmon/n 6ynca, xommiekc Gupukma
[Ag( NH3)21N03 HUHT 6EKapopiuK KOHCTAHTACUHI XMcoBaHr.

A) 3,8:10%;

B) 1,9-107;

C) 7,610

) 3,8-10°;

E) 4-10°.

11. K.Z[.HgClz] HUHr 0,1 M spurmacuparn Hg? HOHJIApH
KOHIEHTPalUACKHHN aHWUKJIAHT,

A) 11,9-10° mon/n;

B) 1,19-10* mon/x;

C) 5,8:10* mon/n;

A) 11,910 mon/n;

E) 11,9:10* mon/x.
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12. K[Ag(CN),] nunr 0,1 M spurmagaru Ag' MOHapy

KOHLIEHTPALIMACHHM XUCOOIaHT.

A) 29,2:10°* mon/x; .
B) 0,29-10% mon/m; L
C) 2,92:10°% mon/n;
1) 5,84:107 mon/n;
E) 5,84-10% mon/n.

13. 0,1 r kymy1u xopunau sputvin yaye 1 M ammuak opHUT-

MacHlaH Hevya MIWUTMIIMTP Kepak?

A) 1,46 mu;
B) 7,3 mu;
C) 146 wu;
1) 14,6 mi;
E) 0,146 mu.

14. 5 mn cypnarm 0,1 T kymymr 6GpoMugHU SPUTHLL YUYH

Kepak G6ynanuran CN- MOHNMAPUHWHT GOILTAHFUY KOHLICHTpAa-
LIMACHHU XHUCOBIaHT.

A) 2,1 mon/n;
B) 0,021 moun/x;
C) 0,12 mon/n;
) 1,2 mon/m;
E) 0,21 mon/n.



VI BOB. KUMEBWIA AHAJIM3TA
OKCHUAJIAHUII-KANTAPHAJIALLL
PEAKITUSLIIAPT

6.1. Oxcmanum-lgaﬁfrapmm PeaRuMANAPHHNHAT
AHANMTHK KMMENard KYJUIanummm

OxcumaHHm-lqaﬁrapﬁnmu (pemokc) peakuusiiapu crcar
AHAITM3UIA MOHIAPHU AHUKIAILIA KeHT KYiUIaHMNamm, YyHKY
OyHmaii PeaKUusiIap KYIKUHYa ce3umapiu Taliky adpekr —
IPUTMA PaHTMHUWHT V3rapyium, yykMauuHr Xocun 6¥nuimm Exku
HYKomIm, ras axxpanu6 YMUKHLIY Gran Gopamy. Macanan, Mn?*
KaTHOHM yHra Xoc 6¥iaran MnO 4 NOHWIa4a OKCHIUTAL peakiiys-
€ acocuia Tonunamu, Gymia SPHUTMa KU3FUIL MYIITH paHITa
KHpamm. Okcmanum~1<aﬁmpunuu1 PeakuMsIapu, WyHUHIeK,
VIOHJIADHH 2XpaTvIl Ba KUIWH Spuinuran OupuKkManapHu apur-
Mara yTkasuilna Kedr K¥ianunanuy. YyHoHYM, KaruoHiap
AHAIMSUAA XPOM KaTUOHIAPHHM TeMHMp, MapraHell Ba GolIKa
Gansu Gup KaTHOHJIAp/iaH aXpaTHIll YuyH YHH WLIIKOPHIA MYXUT-
A2 BOAOPOJ Nepokcu) épaamuna SpuUTMara yragurax CrO,* ann-
OHHIaya OKCHITaHAK Ba 3pUTMAfaH XPOM MOH/Iapu TOMUJIanH.

Muknopuit anamsna OKCHIUTAaHUIL-KaWTapUITHIL pearLys-
JIAPH PEAOKCHMETPHS METOIIAPUHUHT ACOCHHM TaLIKWIT KUTIATH.

Oxcwaﬂum—xaﬂrapmum PeAKIMATIApY ¥3apo TabCHp
STYBUY MONATap TAPKUGKMIATY aTOM EKU HOHIap OKCUIIaAHMIII
NApOKANADUHUHT Y3rapumy O6pnay Oopanu. Snementnap éxu
YJIaDHUHT MOHNAPUHUMHI OKCHIIAHWIL lapaxanapu y3rapuiiu
SJIEKTPOHNAPHU BUp aTtoM Eku VIOHJIap/iaH Gollkanapura Yruimm
cababmu 6ynamu. OJIEKTPOHIIAP YTHIIMHY UKKH ycyin Gunan
aMaJira OLUMPHII MyMKHH: KUMEBUI Ba NMEKTPOKHUMEBHIA.

Kumésnii yeynma OPUTMa PAHTHHUHT Y3rapUIy, ra3scHMON
MOINAIADHUHT XOCHIT 6YIuiM Eky YYKMaHUHT Xocun 6¥mimy
GuiaH Gopanuray cudar Yarapuninapuau KY3aTHIIl MYMKUH.

BIeKTPOKNMERHIT YCYyiia 3MeXTPOHNAPHUHT YTUIIY rajiBa-
HUK 3JIEMEHTHUHTI WILUK HaThXacupaa 103 Gepasm. Bynna kaii-
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TAPYBYMHUHT 3JIEKTPOHJIAPU YTKa3rMy OPKAH OKCHIJIOBYMIa
yraly Ba cucTeMala 3JeKTP TOKHM 8KM TallBaHUK 3JEMEHTHUHT
271eKTP 10puTyYBuYM KyuH (D.10.K) xocun 6ynumura onnb xe-
namy. Iy cababnu aiipuM okeumioBunt Ba KaiiTapyBIUIapHUHT
KUMEBUH aKTUBIIMIH XaKu/a HOpMaJ BOAOPO/ JIEKTPOAY Xamaa
TEKIIUPHIAETTaH OKCUIJIOBYM €KW KalTapyBYM 3JEKTPOAAaH
TY3WITaH rajIBaHUK 3JeMEHTHUHT 3JIeKTp I0pUTYBIH KYUU KM~
MaTH acocuia Xynoca KWIMII MyMKUH.

CranjiapT BOZOPOJI 3NEKTPOI CUPTH 3JIEKTPOJIMTHK iy 61~
JlaH amop( MIaTMHa KOTUIAHTAaH KBaipar HIaK/ifard IuiaTuHa
thonracunan uGopar. Bynaaii natusa donracu ¥3 cMpTHaa Kyl
MUKIOPAAry BOAOPOLHHU I0TalH, 1y cababiu Oy Bogopon 3/1eK-
Tpol BasudacuHu baxapanu. Bogopos ruiatMHa 3neKTpojira am-
copbunadub, aromnapra AUCCOLMIAHANNM, aTOMJIAD 3pUTMara
YTUG HOHNAap XOCUN KMIIaau:

HZ.‘:_' P IHY ¢ P2H*+2e

by XapagH Kaiitap 6ynrarmry cababiiui, CraHIapT BoIOpos-
HUHI OKCHIUIAHMIUW XaM, LUYHWHTAEK, BONOPON WMOHJIapWHUHT
MOJICKYJISIp BOAOPOAravya KAUTApUIULIA XaM Gopuiid MyMKUH.

Ilratuna ¢onracu spmuraya XJI0pHA KHCIOTaHMHT
1,25N spurmacura éku cyadar kucaoraHuur 2N spurMa-
cura borupunran 6ynanu. By spuTmanap Bogopoa MOHA-
DUHUHI aKTUB KOHILEHTpauMsgcura HucbaTaH cTaHoapT
xucobnanagu. DpUTMaiap opKaiu y3nykcus tapsga 101,3
kIla 6ocum ocTuaa KyiMMyuanapaaH TO3aiaHras BOJOPON
OKMMH YTKasunub Typanu. Bomopon rasu gonrauu 1oBub
Typaau, Wy cababiu nmaaTHHa KoNjlaMacH JOMMO BOAOPOX
6unan TylHuHraH 6yiaanu.

CraHzapTt BOZOPOJ 3NMEKTPOAHUHT MOTEHIWATH IAPTIIHA
HoJsra TeHr ne6 Kabyn gwiuuuran. Iy ca6abnu yrnuaHuimu
JIo3uM 6¥raH 37eKTPOAHUHT [IOTeHIIMAIX TY3ulraH raasa-
HUK BJIEMEHTHHHI 2JIEKTP IOPUTYBYM Ky4yWra TeHr Oyiamu.
CranaapT BoHOPON 3JIeKTpo O1iiaH KaHaaianp Golka s/ek-
TPOAHHU ynab rajJBaHUK 3NEMEHT XOCHJ Kuiamu3, Oy sje-
MEHTHUHI" 3JIeKTP IOPUTYBYM KYUYHHH BOJTMETP EKM TTOTEH-
HHOMETp EpoaMuaa OCOH Ynuail MyMKWH.
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6.2. OkcupnasMI-KaiTApWIMIN HOTCHIAANIADH
(penoKc-noTeHUUALIAD)

lanBaHWK 2NeMEHTIA 3JIEKTP TOKUHUHT XoCWIT OYnuiuuyu
ranBaHMK 37eMeHTlap Ha3zapusiacy TymyHdaTupud Gepanu.

ManiiyMKu, METaJI/T CyBra €Ku LIy MeTaan HoHjapu Gop
IpHUTMara TYWMpuiica, METAIT CHUPTHAAH MaLiyM dapaxajia
aromiiap WOHJIap XOJTHIa 3pUTMara yTanau, CyB 3¢a KaTuoHnap-
HY TUapatial, yiaapHu apurMana yunab typaad. Y3 Hasbatuza,
apuUTMaia OVJiraH MeTann KaTHOHAapy Xapakar KMIIM0, MeTasll
cUpTY OunaH TYKHallald Ba TOPTULLMIL Ky4unapy TabCUpHIa
METasul 103acuiia yinad KonuHaiu.

MeTaigaH 5pUTMara HoOH-aToMIap YTHILIW HaTiKacuoa Me-
TaW! TURACTUHKACH Mandguil 3apamiaHud Konagy, YyHKu yHOa
OPTHKYA 3JIEKTPOHJIAp KoJiaad. ByHHMHT HaTvKacuia 3puTMmara
VTraH KatuoHnap 6unaH MeTaul MacTUHKAcKH Ypracuia 3iek-
TPOCTATMK TOPTUIIMIL KyuH ByxXyara xenagd. Karuonnap me-
TAUT CUPTHUra Terub TypraH 3puTMa KaBaryaa yuuiab Typunaiu,
METAUTHWHT 3pyuTMa OUNaH Tyraiirad 4erapacuia UKKU MeKTPUK
KaBar xocw1 6ynub, 6y KaBaT METAUIHWHT siHaa 3pULLIMTa Kap-
UMUK Kuiamd. Bollika ToMOHIaH, MeTasul 103ackiia KaTHoHiap
SXpaIMIUM HaTWXacKla MeTauT MycbaTt 3aparyiaHany Ba 3pWT-
Mafard aHUCHJapHU Y3ura TopTanud. ByHUHT Hatuxkacuga Me-
TAUTHHHT 3pUTMa D1lal TYKHAIITAH Yerapacuia Xam MKKU 3ieK-
TPUK KaBaT Xocul Gynmamy. Y3 Ty 5pUTMAcHMra TYIIMpWIraH
METAUL 3apsifid KMHMaT Ba YHUHT MIIOPACK 3HEPrUsiapHUuHT
Kaiicy OMpM TUIpaTIAHUII HEPTUACH EKM KPHCTAIIMK
ITAHXAPAHUHT 9Heprydcy HucbaTraH KaTrTapok, OVnuinura 6or-
JuK Gynanu. Arap rufparfiaHuil SHEPIUACH KPUCTAUTMK TiaH-
Xapa sHeprusicira HucOaraH Katrapok, Oyica, GouuiaHFuY Jia-
KUKalap/ia MeTayiaHd apuTMara YyTaiurad KaTuoHNapHUuHT MUK-
IIOPY METAJLT 103aCUTa YYKaAUTaH UOHAp MUKIOpHAAaH Ky 6yia-
v, 6uHoGapuH, Metann MaHduil 3apamnaHanu. bopauio, Kpu-
CTAINVK MTAHXapa SHEPTHACH TUAPATIIAHUILI SHEPTUSCUIAH KaT-
Ta 6ynmca, MeTann 103acH YHOA KATHOHJADHMHI aXpanuuiy
Xucobura mychar sapsimiaHu® xomnanu.

Ilynpait Kuau6, V3 TY3u 9pUTMACUTA TYIHHPUITAH METaIT
XamMma BagT spuTMara HucOaTaH KaHjaimaup nmoTeHuManra sra
6ynanu. [y cababnn, ¥3 TY3M SPHTMACHTA TYLITHPHUIITAH METall-
HU MaHOUH €ku Mychar moTeHuManra ara 6yiaraH 3aeKTpox
ne6 xucobiail MyMKWH.
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[ToTeHUMATHUHT KUIMaTH Ba MILOPACH METAJUIHUHT
xoccaliapura, YHUHT KpUCTaJUIMK TaHXapacy 3Heprusicura 6or-
JMK 6Ynaau. MacanaH, pyXHUHT NOTEHLMANU HUKEN, KoBaunT,
MUC Kabu MeTaJUlIapHuHT n0TeHuuapﬂapHra Hucbaran Oup-
MyH4Ya MaHduiipox KuiiMaTra sra.

Bollika TOMOHIaH, MeTa/ll MOTEHLMAIN MILOPACH Ba KWii-
MaTy 3pUTManard Metawi 6unaH 6Up HeMIM UOHJIApDHUHT KOH-
LEHTpaLMara Ky sapaxana 6ornux 6ynagu. MoHnapHUHT KOH-
LCHTpaLMACK KaHYaIuK Karra 6yica, yIapHWUHT METAIUT CUPTH
O1TaH TYKHAIIMLIK UIYHYaTIAK KYTT OYaqu Ba CHpTIA KpHCTal-
JIMK marpkapa Kydiapu TOMOHMIIaH ylUiab KOoIWHAIW, MeTal-
JIHMHI TTOTeHLMAIN IIYHYUTUK MycBaTpoK, KuiiMarra ara 6yaaau.

Metaur MOTeHMaTMHUHT 3pUTMAaNaru 6up UCMIN UOH-
Jlap KOHleHTpauusicura GOFTMKAUTUHU W(OTaTOBUM TEHT-
Jiama 1889 #iun B. HepHer (HeMMC 0JIMMH) TOMOHHIAH KeJ-
TUPUD YMKAPUILIN:

E=E, +E-lnC,
nk

Oy epxa, .

E — MeTann s1eKTpOIHMHT TIOTeHLIMAIIM;

E, — ¥3 TySMHMHI aKTMBJIMKIapu XaM rumarethk 1 M
OynraH opuTMacuTa TYILIMPWITAH aiiH¥ MEeTAJUTHUHT CTaHJapT
TTOTEHIUAH;

R — rasz gpoummiinury (8,313 x/moi rpai);

T — abcomor Temnieparypa (273,15°K);

F — ®apapneit conn (96 500 Ku/mon);

N — MeTajyl TOMOHMIaH MyKoTwiIanurad éku Kabyn Kuid-
HaJUraH 37eKTPOHIap COHM,

C — spuTMmaiaru aiiHu MeTall MOHIAPHUHT KOHLIEHTpALusi-
cu (Moa/m).

BnexTpo noreHManiHu 6esocuta yauab 6ynmaiinu. ly-
HUHT YYYH CTaHAAPT BOTOPOJ 3JEKTPOIHUHT [TOTEHLIMANM IIapT-
JIM Honra TeHr Aed xucobnaHanu Ba y OMnaH OouIKa Xap Xui
MeTalNapiiad TaképnaHrad sJeKTPoMIapHUHI NOTEHUMaLIapy
CONUIITUPMIAIU. MetammHuHr V3 Ty3uHuHT 1 M 3puTMacura
TYIUMPUATAHAATH TIOTEHLIMANM alMHM METAIIHMHT CTaHAapT
roreHuuany neb aranagy. CTaHOapT NOTEHUMAIAPDUHWAHT all-
rebpank KuiiMataapu owub Gopud, TapTrbaa KoWmaIlTPUII-
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raH METannap Karopy METaUIapHUHT IEKTPOKMMEBUIA Kyysia-
HMILI Katopy HoMu 6uIaH ropuTiiaad. bBuHobapun, MeTaiiap-
HHHT 37EKTPOKUMEBUH KydwlaHHILIAp KaTOpu, cTaHIapT
BOLOPOJ ANEKTPOJ NOoTeHIHaNUra HucbaTaH aHHUKAaHIaH CTaH-
apT 2JeKTPON MMOTeHIIUANNapy KaTOPUHUHT ¥3Uaup.

HonnapHuHr oXcuUlaHrad Ba KaiTapuirad uiakuiapyiad
nbopaT KyPTIapHUHT OKCHUTAaHUII-KalTapUIuIl TIOTeHIIAAIN
(penoc-rioTeHUHATH) HU KYpHO yMKalinuk. bByHUHT yuyH cTan-
JlapT Boflopo 3nexkTpon 6uiaH Tekiupunaérra xydraad nbo-
par 3eKTPOAH TalBAHUK 3NIEMEHT Ty3aMu3. KuMEBHI cTakaH-
ra TeHr xaxmaaru FeCl, sa FeCl, uunr 6up xun 1M Monstpruk-
JIaryl SpUTMANAPHUHT apaialuMacy COJIMHANK Ba YHTa IJlaThHa
a7iexTpoA Tyluupwiany. CyHIpa CTAHAAPT BOAOPO 2IEKTPOJ CHM
OpKANN OKCHMINIaHMII-KalTapuinil XypTunad nbopat siekT-
poara yiaHaau. by 3aHXupra rajJBaHUK 3JTeMEHTHHHI 3JICKTP
IOPUTYBYM KYUMHHA Ynyall ya9yH MUTUBOJIBTMETD yiaHaau. Xap
Oup stpuM 3neMeHT 6up-6upu Gunad KCl spurmacu rinanpui-
raH U-miaknunary 1uMiia Hail opkanu OSupnawitupunanu. by
IIEKTPOIUTHK KYTIPUK OPKAW UoHNap GMp sSipUM 3ieMeHTaaH
MKKkuHupcura pubdysustanany, OyHaa ralBaHuK JIeMEHTHUHT
WYKY 3aHXUpY OupnalnTupunanyi. AHOAAA BOAOPOI MOJIEKY1a-
ap4 TOMOHMUIAH 3JIeKTPOHJapHHU Oepuill XapaéHH, SbHH
BOJIOPOJHUHI OKCUITIAHUII PEaKLUsicu Gopaau.

H,-2e=2H* (aHon xapa€uu).
AXpanraH IeKTpOHIap CUM OPKaIN KaTolra okud yranu,

Oy onextponnapum Fe** wounapn OGupuxrupmnb omub, Fe?*
HoHJIaprada Kaitapuiamg.

Fe**+e= Fe?* (xarton XxapaéHu).

by ransaHux 3neMeHTHUHT 371€KTp lopuTyBuM Kyyu 0,77 B
6§nu6 umukanu. By KuitMar MKKana XyQTIapHUHI CTaHIapT
OKCHATTAHWIL IMOTEHLUHANIAPUHUHT alliipMacHra TeHr 6¥iraH-
JIUTA YUYH, WIYHAAN €3U MYMKHAH:

BI0K =E, (Fe*/Fe**)— E,(2H*/H,) = 0,77B.
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CraHzapr BOZOPOM 3MEKTPONl NoTeHIMamu E,(2H* [ H,) =0
Oyuiranu yayH E,(Fe** [ Fe™ ) nuHr KuiiMaru 0,77 B 6§nu6 unkanu.
Arap cranmapt Bogopon anekrpox Cl,/2Cl xybrunan
ubopaT 2/IeKTpol OusiaH GUpHalluTUPKHICca, XOCHI OYirad ran-
BaHMK JIEMEHT UILMHY KyHuaary KYpUHMIIIA E3U10 MYMKHWH:

H,-2e=2H* (anon xapaéHu)
Cl,+2e=2Cl" (xkaron xapaéHm)

CL/2ClxydTUHAHT OKCHIUIAHUIL NOTeHLMaTM Kubimary Fe*/
Fe® xydrutukura HucbaraH GupmyHya rokopu 6¥mi6, E(CL/
2Cl)=+1,36B ra tenr. ByHnaH snekTpoHnap OUpUKTUPHG onux
Kobunuary (okcumiawy caonnur) spkuH xnopaa Fe** nonna-
pura HucOaraH aHya I0KOPM, JeraH XyJioca Kejub YMKaIu.

Kucnoramm myxuraarn MnO, /Mn** xydrunan ubopar
9JIEKTPOJHU CTAHAAPT BOAOPOJ IMEKTPOA OUNaH yiaaca, XOCHI
6ysirad ransanuk anieMeHTHUHT D.10.K+1,51B ra tenr 6yaanu,
OunoGapyH, Mn0,/Mn*" XydTH KUCIOTATH MyXHTHA XJiopra
HucbaTaH sSiHaa KYWIM OKCHIIOBUYMIND.

DJIEKTPOHJIapHU GUp MoHmaH Oomikacura Yruiuud Ounad
OOFNUK KUMEBUI peakliusi OOPYBUU OKCHITIOBYM-KANTADYBUU
KYOTHHUHT MOTEHLMATN OKCHATAHHII-KAHTAPUITUII TTOTEHL-
anu (penokc-nioTeHUManu) Aeb atanamgy.

AHanUTHK KuME naboparopusiiapyaa OKCHAJIOBYMIIAD CH-
daruna Kyiunaru Monianap UILIaTWIAIH: XJIOPNU Ba OpoMiTu
cys, H,0,, Na,0,, Na,S§,0,, (NH,),5,0,, HNO,, NaClO,
MnO,, NaBiO,, Pb,0,, PbO,, Na,CrO,, K,Cr,0,, KMnO,, KJO,,
NaBrO,, 3ap cysu. Bynapnan Taiikapu, 6ab3u HOHJIap, YYHOH-
uqu, Agt,Hg?* Fe’* Cu?* okcumnosuymnap xucobiaHamm.

KaiirapyBunnap cudaruna MeTaUIMK pYX, TEMHUp, ajio-
munnit, H,0,, SnCl,, H,S, H,SO,, Na,S,0,, H) vinarnna-
au. Wyraunraek, Fe?t, Ti** Cr2* pa Golrka HOHIAap XaM Kaii-
TapyBuM XHcobnaHanu.

6.3. OKCHIIARMIT-KAUTAPHIMII PEAKIHAIAPHHANTD
HYHAMINN

OxcuUIaHUIIT-KAWTapHINILL TTOTEHLIMAUIADH OKCHIIJIOBYH Ba
KAUTAPYBUMHUHT (DaosuTUry TYFpUCHa MUAKIOPaH Xyjoca Y-
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Kapuiira UMKoH Gepanu. OKCHUTOBYY Ba KATapyBYMHUHT OK-
CHIUTAHW LII-KaTapyiTiLll TOTEHLIMALIAPY OPaCHIard dapk Myc-
Gar xuiimartra sra Gyica, sbHM Eonxcmnnnuu_Emnmwmu>o
6ynranna, oOKCHANAHMII-KaWTapUIUII peakuusanapu
Genrunanran iyHamumma 6opany. OKCHIIOBYH Ba KalTapyBuu
TMOTeHUHANNApK opackuard Gapk KaHdua karta 6yiica, aiimu
OKCHAJNAHUUI-KaWTapUAMIT peaKLUSICUHUHT Gopu
SXTHMOJUIUIY ITYHYAIHK I0KopH G¥nanu. Kyiumaru 6up neua
MHUCOJUIapaa OKCUANMaHWII-KAUTAPMITMIL peakUsUIapUHIHT
HY¥Hanumura Ba KeTMa-KeT GopulIUTa OKCHIIAHMIL -
KaWTapuIvill MOTeHIMAIIAPUHUHT TabCUPU KYpUO YUKUIAAN.

1-mucon. Kyiiunaru peakiiusiHiHr GOpHIL UMKOHUSTHHM
AHUKJIAHT:

2]‘+2F€3+‘Q ..:‘.;PJz'l‘ZFCH.

Ewmm. Fe**/Fe? xy(GTUHUHr OKCHMITaHUII TIOTeHLMANH
+0,77 B 63116, 1,/2) xydrununr E,(J,/2))=0,54B nan karra.
By mxku XydTaaH ranBaHuk sjeMeHT Ty3unca, MaHbU KyT6
(anonm) J,/2Jxydru, mycbar Kyr6 (karon) Fe**/Fe*xydru
o6ynu6 xomanu:

2) - 2e = ], (aHox Xapaéuu)
2Fe’ + 2e = 2Fe?*(karop xapaénu)

Peakuisi MO MOHIADUHUHT 3PKVH MOATAYA OKCUUIAHUILH
Ba Fe’* uwonnapu Fe*'raua kaifrapuimmy 6uian Gopamu. by
MOJLIATIap SpUTMAIapy apaJlalTUPMIITAHAA, PEaKUMsl altHU 1y
AyHanuaa Gopamu.

2-mucoun. XI10pnu cyB 6MIaH Kaiuii 6pomus KBr spurmacu
Ypracuna peakuus Gopagumu?

Evnmr, 1) 2KBr+Cl, »2KCl+Br,.

Kydrnapuunr PENOKC-TIOTEHLIUANTAPH TOTIUIAMU.
Ey(Bry /2Br~)~1,09B8, E,(Cl,/2CI")= 1,368, 4yyHoHuuM, 1,36
B>1,09B 6ynranu yuyH xapaéu GopUIITE MyMKUH.

2) KaHmaii sipum peakuusiiap 60puin E3unamy:

Cl,+2e=2CI" (xaron xapaéuu)
2Br—-2e=Br, (aHopj Xapaénu).
3) PeakuustHuHr yMyMuil TeHraMacu €3unanu:
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Cl,+2Br — —»2CH+Br,.

Peaxaiusi Br MOHWHM 3pKUH Gpom, Br, raua okcumiaHMILINA
WyHanuiuyna 6opaaq Ba 3pUTMa EpKUH KYHFUP paHITa KUpanu.

3-mucon. NO,” noH tascupuna (¥3u NO rava KaiiTapuica)
Cr’* wonunu Cr,0.> voHnraya okcuuiall MyMKHHMU?

Eumn. 1) JKanBannan xydraapHUHT OKCUIIaHUILI-KakTa-
PWINIL TIOTEHUIUAJUIADH TOTMWIIAIN:

E*(NO, / NO) =+0,96B
E°(Cr,0¥ /Cr**)=+133B

Buno6apus, Cr,0,uonn NO,uoHura HucGaTaH Kywiu-
POK OKCHI0BYM XucobnaHamu. Hutpar xucmora xpom (III)
TY3/IapUHU OKCHIAN OJIMaian.

K¥nruxa xosuiapna ¥3apo tabcupialllyBdy apanalManapaa
6up Heya KalitapyB4y Ba OKCHJIOBYMIIAP UILTUPOK Tanu. Kaii-
TapyByMiiapaaH Kaicu 6upn 6MpUMHYM HaBbaTa OKCUIJIaHanH
Ba OKCHIVIOBYMWJIapAaH Karicu 6ypy Hucbaran daon xucobia-
HULIMHK MUCOJIapaa Kypaiiuk.

1-mucon. Tekmupunaérran spurtmana J-, Brea Cl- nonna-
pu MaBxyd. Bynmap kaupai# kerma-kemmmkna KMnO,, Cl, Ba
HNO,ap 61ian peakuusara Kupuinagm?

Eunm. 1) Maskyp MOHIapHUHT OKCHUTAHUII-KATapUInILL
ToTeHIMaLIapy TOITMIAIH:

E'(J,/2)7) =+0,536B; E*(Br,/2Br")=+1,087B
E*(C1,/2Cl")=+1,36B.

2) CraHmapT OKCHIAHWII-KAUTapUIKII TIOTeHIHALIapH
XaaBanu IyHH Kypcaragukd, MnO, KucioTanu MyXUTAa
E’=+1,51B cranpapT oKCHIIALL [TOTEHLIMAINATA 3ra OYIraHu YayH
opuTMana OyiraH XamMma raaoreHu]i MOHTApHHK OKCHTANIN.
SpkuH xnopHUHT E'=+1,36B 6yiranu yuyH J-Ba Br aHHOHIapUHH
okcymIai onany. HUTPpUT KMCIOTAaHMHT CTaHAAPT OKCHANAL
noreHuMany +0,99B ra Texr 6ynranu yuyn daxkar J- aHHOHIapH-
HU okcumiab, Br Ba ClI- aHMOHAapUHKM OKCHUIai onMaidnu.

2-mucon. Tapkubuna Br, J- Ba S* uonnapu O6yaraH spuT-
Mara XJnopiu cyB Kymwiad. Oxcuiaiu xapaéHu KaHaai xer-
Ma-KeTnuKna 6opamu?
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Eupm. 1) CrangapT oKcHATaHUII-KaRTapyMiaMil TIOTSHIIM-
llapy XaaBaIMAaH MasKyp KaWTapyBYMIApHUHT ITOTEHLIMA-
Jiap KMWMaTUHUW aHUKJIaHAIN:

E°(Br,/2Br ) =+1,087B; E°(J,/2J )=+0,536B
E*(S/S*)=-0,48B; E°(Cl,/2Cl")=+136B.

XJIOpHMHT OKCHUIALI MOTeHLIMaM GoLIKa Ky TiIapHUHT pe-
JIOKC-NIOTEHLIMANHIAH I0KOPH BYITAHIUIY YIYH XJIODIIH CYB 3pUT-
MaJlary KypcaTiinraH aHMOHIapHUHT 6ap9acHHM OKCUITAN/IN.

2) lyuu alTUIL MYMKUHKH, aBBaJio S* aHUOHIapu OK-
CUJIAHAIW, YYHKU ymap HUcOartaH Ky4wiu KalTapyBuUIapaup.
Cynrpa J uonnapu oxkcupnanagu. [Uyumgan kedunryaa S Ba
J- MOHNapHUHT XaMMAacH aMalja okcuaaHuo 6ynray, Br aHu-
OHJIapY OKCHUIITAHAIH.

Xap KaHnail oKCHIIOBYMHUHT Tahcupy 6upyUHYH HaBOaTaa
spuTMana OViaraH KauTapyBUMIAPHMHT HUcOATaH Ky4YlIMpPOFMIa
WyHanamm. IyHunroek, Xap KaHmai KautapyBydHU TABCHPH O1-
pUHYM Hapbarna HucbaraH GaospoK, OKCUITOBUUra HYHaIAIU.

Jemak, aitHu niapoutna HopaguraH OKCHANAHMIL-KaHTapH-
JIULI XKapaéHiapuaaH XyQpTaapHUHE OKCHIUIaHMIL NOTeHIAaIa-
pH opacunary ¢apk, karra 6ynraHiapy 6upunyK HasbatIa Gopanu.

Casosuiap

1. Kannail peakiivsuiap OKCUIVIAHUII-KAWTAPWINI peakLiusl-
Japu xucobnananu?

2. OkcuaaHUII-KAWTapUIULIl peakusUIapHUHr cudar Ba
MUKIOPUH aHanusla KYImaHuwiviig.

3. OxcumnaHuII-KalTapiinil peakisiapyaa 3IeKTpoHap
YTUINIMHUHT UKKH YCYJIHM: KMMEBHM Ba B3JIEKTPOKUMEBUN
YCYJIAAPUHU TYIIYHTHUPUHT.

4. CraHpapT BOAOPOJA 3JEKTPOAHUHT MILJALl MEXaHW3MU
KaHgain?

5. TanBaHUK DAEMEHTHMHI TY3WIHLIM Ba YHUHI 3JIEKTD
IOPUTYBYM KYYM KaHoall YiuuaHamu?

6. MeTalumHuHT 371eKTPo/, MOTEHLIMATM KAHTAl By:Ky/Ira Kenaju,
YHUHT KUAMaTH Ba MIHOpacy KaHaai oMuiapra Gormk, 6¥namu?
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7. Dnexrpoll NOTeHIUAINIAPUHUHT 3pUTMARAaru 1y MeTaul
WOHU KOHIIGHTpauuscura DOWIMKIMIY KaHJall TeHTJiaMa Ou-
naH udonanaHagu?

8. CraHOapT 2/1eKTpo l'[OTCHl.lPIaIIPf{ ned KaHaau moTeHIu-
anra aitunagu?

9. OkcuANaHULI-KaUTapUIHII MOTEHUHANH (pelloKc-
noreHuuan) Huma?

10. TuNKK OKCHANTOBYMIIAD Ba KaidTapyBYnaapra MUcosiap
KEJITUPHHT.

11. OxcupiaHMILI-KARTapUINIL peakysiiapy 60puITMHUHT
DeOKC-TIOTeHLIMAIUIapra COFMUKIMIMHA TYLIYHTUPWHL.

12. Oxcuananmin-KaiTapwini peakiMsUIapuHUHT KaHaai-
napu 6upuHuM Hasbarna Gopanu?

13. Harpuit cyndur Na,SO, cumob (1) xropum Ounan Kai-
cH HynHanmMinga y3apo Tabcuplialia onaau?

14. Cr(SO,), nu (NH,), S,0, tascupupa Cr,0,” rava
OKCHJ/UTAIll PeakIUsICHHU aMalira OIUMpUIl MYMKHHMA?

15. SnCl,, FeCl,- Ba 6pomiu cyB yprasapuia peakiuus 6o-
panuMu? Pefokc peakuusiiap TEHIJIaMaJlapUHK €3UHT.

Tectnap

1. OKcuIUIaHM - KaUTapWIIMIL peakiUsUIapuHi TaBcudan
VuyH KaHpah karranvuxnad doiinananunanm?

A) DreMEeHTIAPHUHT MEKTPOMAHGUIINK KUAMATHJIAH,

B) Pepokc-roreHLMannap KUiMaTyiaH;

C) Kabyn kunuHraH aeKTpoHNIap COHM;

JI) MyKoTuiaraH MEeKTPOHNIap COHMIAH;

E) Oxcumnanuiu mapaxack KMiMaTHIaH.

2. CraHpapT pe/loKc-IoTeHLMaT ned HuMara ajtuiagu?

A) Kydraunr 0°C xapoparaa ynyaHraH noTeHLAAN;

B) Kydraunr 18-25°C xapopatia ynuaHTaH ITOTEHLHANH;

C) Kydruuur 18-25°C xapoparia xydT HOHJIAPHUHT aK-
TUB KOHIEHTpauusiapy 1 mMon/n 6ynraHgary craHgapT Bojo-
poj, aekTpoara HucharaH YavaHraH MOTSHIUMAIN,

) Kydruuur 0°C xapoparjia, MOHNAPHUHI aKTUB
KOHUEeHTpalusaaapH 1 MOJI/A ra TeHT YIMaHTaH IOTeHUMANH;

145



E) XydbtauHr xoxjiaraH KOHIEHTpauuWsICHAard Yiyanrax
NoTeHUMaIU.

3. OnekTp wopurysuu Kyd (8.10.K) HuHT KaHmai KuimaTi-
[a OKCHUTAHUIL-KAUTApUIHIL XapaéHu Gopanu?

A) 2.J0.K=0;

B) 3.10.K<0;

C) B.J0.K=1;

) B.K0.K>0;

E) 9.J0.K HuHr Xap Kaupail xkuiimMaruia.

4. Bpomua-, Woaun- Ba cyiadun-voHnapu 60p spUTMAara
XJIOpJIM CYB KVIIMJICA, OKCUIIJIaHMIIL XapaéHU KaHmail KeTma-
KeTnukaa bopagn?

A) Cyndun, GpoMun, HOIMI MOHIAPH;

B) Bpomun, onun, cyndun noHmapu,

C) Cynbun, Woxvn, Opomun, WMOHIAPH;

) Wonun, Gpomun, cyadun MOHNApH;

E) XamMacu Oyppadura.

5. Crangapt peokc-TioTeHIHAIap KUUMAaTH acociIa HOTHUHT
CYRITA DPUTMACH KANCH UOHJIAPHW OKCULIALIMHN aHUKJIaHT.

A) Cyndun voHnapu;

B) Xpom (III) wonnapu;

C) bpoMun voHnapu;

J1) ApceHWT HMOHNAapH;

E) Hurpar noHnapu.

6. CraHaapT penokc-noTeHUHainap xansanuaas gorinaia-
HUb6, Kyliuaary Kypcatunrad Moajganapjiad Kaiicu 6upuHu Ka-
JIWi xJmopar OunaH okcuiiab 6yIMacIMruHy aHUKJIaHT.,

A) Temup(ll)-cyndar;

B) Kanuii 6pomun;

C) Xpom(lil)-cyndar;

) Kanaii(Il)-xnopwz;

E) Oarun.

7. Pean noreHuuanuu xucobaall TeHrmaMac KiM TOMOH-
IaH Ka4oH Taknmud KumuHran?
A) Appenuyc, 1887 itunna;
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B) Hepncr, 1889 itunna;
C) Octsann, 1894 ¥wnna;
1) Ivnos, 1903 itunna;
E) bop,1913 hunna. .
1

8. Kyitugaru dopMmynagaH kanjail KarTanvkHy Xucobmain
mymkuH? E = E, + L lg Comao ,

n Co

A) Pean pefokc-1oTeHUHATHM;

B) CrangapT penoKc-IOTeHLIMATHM;

C) PeakuMsIHUHT DJIEKTP IOPUTYBYM KYIUHU;'

J) TanBaHWK 3MEMEHTHUHT DJIEKTP TOKW KHUHMAaTUHU;

E) MeTanmHUHT CTaHIapT 3JIEKTPOA TOTeHIIMATHHN.

9. Peasi anekTpol MOTeHIUATAHMHT KUIAMaTH KaHaai oMui-
" napra BoEnuK 6Ynaan?

A) KoHueHTpauusra;

B) Xapopartra;

C) KonueHrpauusi, TemiepaTypa Ba apUTMaHUHI pH

KuiiMaTura;
M) Bpurmanunr pH xuiimarura;
E) Xapopar Ba sputmanuHr pH guiimarura.

10. [MnO,1=0,1 mon/n, [Mn*']1=0,01 mox/n Ba 3purT™ma
pH=2 6ynrangaru MnO, /Mn** XyQTUHUHT OKCH/AIALI [TOTEH~
MM KMUMaTUHU XHUCOOIaHT.

A) 0,1406 B;

B) 1,406 B;

C) 1,510 B;

) 0,703 B;

E) 1,046 B.

11. Arap [Cr,0.*1=[Cr**1=1 mom/n Ba apurma pH=2 Gyica,
Cr,0,7/2Cr** Xy(pTHUHT peloKC-TIOTEHIMAY Heyara TeHr 6§mami?

A) 0,74 B;

B) 1,33 B;

C) 0,59 B;

) 1,06 B;

E) 0,53 B.
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12. (Br,]=0,21 mon/n Ba [Br]=0,012 moxn/n 6ynca, Br,/2Br

XYDTHUHT PENOKC-TOTEHIIMATMHIA XUCOBIaHT.

A) 1,065 B;
B) 0,634 B;
C) 1,627 B;
J) 0,915 B;
E) 1,267 B.

13. Arap spurmanary [Sn**1=0,2 mon/x, [Sn?*}=0,002 mosn/n

6yica, Sn*/Sn?" Xy(DTHHHT peloKC-NOTEHLMANM KaHIail
KuvimarTa 5ra 6ynanu?

A) 0,209 B;
B) 0,150 B;
C) 2,09 B;

1) 0,103 B;
E) 0,075 B.

14. TanBaHUK 37IEMEHT CTaHIapT BOAOPOH 3NEKTPOIY Ba

Ni?*/Ni® xybrunan tyswirad. Arap Ni** MOHJIapU KOHLEHT-
pauuscu 0,01 mon/n 6¥nca, raiBaHKK SIEMEHTHUHI 3MCKTP
JOPMTYBYM KYYM KaHjai 6ymanu?

A) -0,25 B;
B) -0,289 B:
C) -0,145 B;
I) -0,125 B;
E) -2,89 B.



MKKHHYHA KHUCM

CH®AT AHATU3AN

VII BOB. CU®AT AHAJIM3UHUHT ACOCUM
TYIOIVHYAJIAPHA

7.1. AHAIMTHK peaKiMsIapHH 0axapuil ycy/uiapu

TekludpunaguraH MoOQIaap TYpJM arperat xojatiapaa
(KaTTHK, cy10K Ba razcumoH) O¥muiny myMmkus. 1lydra 6uno-
aH, cHaT aHATUTUK PEeakLMsUIapy «KYPYK» Ba «X¥i» #yn Ou-
JiaH GaxkapuAUIIN MyMKHH.

«Kypygy» #yn 6unan yrkasunagurad aHaJiu3 KaTTHK, MOIIa-
nap 6unan Gaxapunagu. By iy nupokuMEBWIT aHAM3 BA UIIK-
anau Merogy 6unan Gaxapunanurad aHanysnapra OynuHanu.

IMupokuméBuii (rpekya «mp» - 0JIOB) aHAMU3 TEKIHPU-
Jlajurad MoOJaHM Ta3 ropelkac alaHracuna KUsnupuil 6u-
nad Gaxapunanu. By aHanu3HM UKKYW yCylia amalra olupHil
MYMKMH: paHIid MyH4YokJap (IuMuianap) XoCuJl KWJIMII Ba
anaHraHm 6y peaklusiap.

Panran mysdoxnap (mmumanap) xocun Kmamm. Metamnap-
HUHT OMp Karop Ty3napd Ba OKCHIApHM CYIOKJIAHTHMPWIITaH
HaTpuii-amMmonuii ruapodocdar NaNH HPO,4H,O €xu Ha-
Tpuit Terpabopar Na,B,O10H,0 na spuranma urdiia
(MYHYOK)JIap XOCWJ1 KMJIaAX. YIIapHUHT PaHTUHU Ky3aThO, TeK-
UIMPUTIAETTAH MoJfia TapKuOKIa KaHaail s3neMeHTiap GopIMIvHu
K¥pcaTuil MyMKUH. YyHOHUM, XpoM OMpUKMAanIapu - SN
MYHYOKJIap; Kobant Gupukmanapy - TVK, KYK MyHYOKJap; Map-
raHen GuMpuKManapu - OuHadiIa MyHYOKJap; TeMUp GUpPHK-
MaJlapy — CapUK-KYHFUpP MYHUOKJIap; HUKeN OUpuKManapyu —
KASFULL-KYHFAP MYHYOKJIAp XOCHJI KWIaiu.

Mynyoxnap ol Ky#unarnya daxapunany, 1nma Haivara
KaBlllapJlaHraH riarvHa €K1 HUXpOM CUM Y4 criupas Xonuaa
ras ajlaHracuja YyrnaHTUpUIuG, HaTpuid TeTpabopar Ty3u KpHc-
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tajuiapura Sorupunanu. TY3HUHT OUpP KMCMU CUMila CYIOKJa-
HaJy Ba yHra énunumb xonaau. CYyHrpa CMMHM KpucTtasnap 6u-
JiaH aBBaJT Ta3 ajlaHTacH ycTuaa yunad Typuiaau, cyHrpa anad-
TaHWHI PAHICU3 KUCMHTa KUPUTUIUO, THHUK MYHUYOK XOCHII
KunuHa. Kysuran MyH4oK TeKIUWpWIafWraH Mojziara TeK-
KU3WIaIM, ANaHTafa OJIMHIaH MOJINa TVWIHK 3pub KeTryHuYa K|3-
aupunany. Xocun 6ynrai LIMIHAHWHT PAHTY MCCHK, XoJ1AaT/a Ba
COBHUIaHa Ky3aThnaigu.

Anmanramanr 0¥ peakwascd. KYMuunyuk METaIapHUHT
YYYBYAH TY3NIapW Ta3 ajiaHTaCMHMHI PAHICU3 KUCMMIa KWUpH-
TWICa, ajaHra 11y MeTaiiapra xoc OyiraH Typiad paHriapra
Oysutany. ZKymnanan, ruiaTMHA CUMTa IOKTUDWATAH HATPUIA Ty3-
JIapy Ta3HUHI paHrcu3 ajaHracura TyTuica, ajaHraHu TVK ca-
DMK paHTTa, Kalnuii Ty3napy — OuHadiia paHrra, CTpoHLIMM
TY3JIapK — 0Y KM3WJ paHrra, 6apuif Tysnmapu — SIIWI paHrTa,
KaJiyi Ty3napu — KM3WJl FUIIT paHrTa OVsuamu. Anadra Kau-
Jait padrra Oyandmura Kapad TeKuupraatrad MoIa TapKi-
Oupary vaiaHa€Trad a/MeMeHTIApHY aHWKIall MyMKUH.

AHannsHMET MinKanam Meronn 1898 #un ®.M. Onasuuuii
(1848—1917 i.i1.) ToMOHMAAH TaBCUS KMIMHIAH 6Yi10, OyHia
TOMUJIUILK JTO3UM GYJIraH aneMeHTIaApHUHT paHTIH OUpHKMa-
J1lapu xocua 6ynum peakuusapyuiaH doiaananmiani. Muka-
Jail MeToIHJa TeKUIMpHIaguMraH KaTTHEK MooJda YHUHHH
XOBOHYara coJiuHuO, TeHr MUKIOpAard KaTrTuk, peareHT Ounax
apanalITHpunnG, XoBOHYA jactacu OuiaH MIIKaNaHaIu.
Peakuug Haruxacuia ojaraa paHriM GupukmManap €xku yaura
Xoc xunnu OMpuxmanap Xocun Cynamy Ba IyHra Kapao,
aHVIKJIAaHYBYM KaHaai MoH Gopaury TVEpUMcHIa UKD KMIMHAIY.

MacaaH, Tapkubuna reMup OUpUKRManapu 6YIraH TeKm-
PUNIANMraH MOAJAa KYKYHU PONaHWJ, apajauiMacy OunaH uii-
KaJaHraHna KH3FMLI-KYHFUP paHIM OupHkMa, 6opanio Tek-
HIMpUIaéTTaH MoJa TapKubuaa kobant buprkmanapu 6yinca,
KVK paHTIM GUpUKManap XOCHN OVNamu. AlleTaT KYKYHW Ha-
Tpuit Oucyndar Gunan apanamTUpus 33uiica, Y3ura xoc xwira
ora G¥iaraH cupKa KWciioTa XoCun OVIMILY Ky3aTWiamu.

Cudar ananusuza «Kypyk» iyn Ounas Yrkasuwiaguran pe-
akuusnap épaaMuy Basuganu Oaxapany, ynapaaH oqaTaa Jlact-
nabku cuHab kypuilunapna dboiinananunagu.

Jlabopatopus wapouTnapyaa onatia, apurMmaiapaa Gopa-
JMraH peakLysuiapra acocsjaHraH «xyin» iyn Gwran Gaxapu-
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NAJIMTaH aHAIN3 KYIaHWiamd. Y 3-V3uaaH TYLIYHApIuKI, GYH-
Ia TeKIUUPWIaAUTaH Mo/Jia OJIAMHIAH SPUTHITaH GYIIHMILM Ke-
pak. DpuTyBuM cucbaruia onarma, JMCTH/UIAHTaH CYB MIUIATH-
lamM, arap MoJja cyBjia apMmaca, ﬁy X0J/Ia CHpKa, XJIOPWI,
HuTpar Ba 6o11Ka KMcnoranap unmarwiagu. Kucioranap 6uinan
TEKIIMPUTYBYM MOIa (Ty3, MMAPOKCH]L KM OKCHI) KUMEBUIH
TabcUpraninG, ocoH spuiimurad GUpUKManapra ainaHamu:

CaCO,+2CH,COOH=Ca(CH,C00),+H,0+C0,"
Fe(OH),+3HCL=FeCL,+3H,0
CuO+2HNO,=Cu(NO,),+H,0.

Xocur OyIran spuTMmanapiaH y éky by M3naHaérraH MOH-
nap cudpar ToMoHuaan rormnanu. Crudat aHanu3u yuyH KAME-
BUH peakUMsIapHHHT XaMMacu Xam sApokJiM O6¥na onMaiinn.
Kuménuii xxapa€H 6opaéTraHIUIMHKM KYpCcaTyBUy Xap XWi ¥3ra-
puuuiap 6unaH Gopagurad, gbHM Ky3aTWll MyMKUAH 6ynraH
KaHaaiaup Tamky aggherT OuiaH Ketagurad peakuuyanap aHa-
JIUTUK peaklysuiap xucobrmaHagu. Bynmadk Tamky sdidextnap:
aHaIu3 KWTMHYBYM 9pUTMa PaHIMHMHT Y3rapuiiy; 4yKMa XoCuI
OynuumM EkM YYKMAHMHE 3pM0 KEeTHIIM; ¥3Ura Xoc Xuara éku
paHrra sra 6ynraH razapHuHT aXpanuiuuaad ubopar 6ynanu.

Cudar aHanusuma KynYwiMK Xojlapaa MOHNapra Jucco-
LIMJIaHYBYM 3JIEKTPOJUTAAP, SbHU TY3, acoC Ba KMCIOTanap-
HWHT CYBJIM 3pUTMaNiapy 6uiaH uui 6axapuiand. Kywmm snex-
TPOJIUTAAP aMaiia TYIUK, WoHMaHTraHIuru cababau, aputMa-
JIapM apanaluTHpUITaHaa peakuuysara dakar WOHIap KUpULIK-
114 MYMKUH. buHOOapuH, 3M1EKTPONUTIIAP 3pUTMANapy OpacH-
nia Bopanurad peakuysuiap — 6y MOHJIAPHUHT ¥3apo TabcUpia-
wyunup. [y cababiy aHaTMTHK peakuusiiap épraMuia KHM-
E€BUI MomIanap aMac, DaKY yaap IpUTMana XOCHUIl KUJaJuras
KaTHoOHJIap Ba aHWOHJIap TOIWIAIHU.

Texiumpunaérran Moia MUKIOPH, PUTMA XaKMU Ba alipuM
TaXpubanapHu YTKa3uill TeXHHKacKura OoRTuK, Xomnna cudar ana-
JIM3UHUHT KMMEBUM aHaIMTUK METOIJIADH MaKpPOKUMEBUI aHa-
TIU3, MUKPOKUMEBHI aHaM3, SPUM MUKPOKMMEBMH aHaIM3,
VATPaMUKPOKMMEBUI aHaik3 Ba Golukanapra 6yIuHaIu.

1955 iiwina To3a Ba aMaIMi KMME GYiinua Xankapo Oupnaima-
HUHI aHATIMTAK KUME G¥itnua 1rys0acy aHaus MeToLIapuHUHT
SIHFM CHH(DIAHUIIY Ba HOMIAHMIIMHY Ka0ya Ky (3-Xansas):
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AHaIW3 METOTAPUHUHT CUHOIaHUIITH

3-xkansa

Tekmupuaaguray MomLia
Oparnary HoMTaHMION | SHrEYa HOMIEHUIIN MUKIOPH
r Mn
Maxpoananus I'paMm-meTOn, 1—10 10—100
ApuMMHKpoaHATH3 CaHTHIpaMM-MeTo 0,05—0,5 1—10
Mukpoatanus MumturpamMm-meton | 0,001—10% | 0,1—10+
YiTpaMHKpoananui MuKporpaMM-MeTos, 104107 10-4—10-4
CyOMHKpoaHaius HaHorpaMm-MeToH 10-9-10"% | 107—]10-10
Cybyarpamukpoananus | TlukporpamM-MeTos 10-1? Ip:e

SpMMMUKpPO- Ba MUKPOKUMEBHII aHANN3 MaKpPOKUMEBHIA
aHanu3 MeToiapura HUcOaTaH 6up Katop adzansukiapra sra:
Oy MeToIIap peakTUBIIAp capdUHU KaMaWTUpHIITA, aHUKIall -
JIApHUHT GaXapUWJHIIMHM Te3nauTupuinra, nabopaTopusa
XaBOCH 3apapnau rasjap Ounad UQAOCHAHWIIMHUHT ONIWHUI
oJIHILra UMKOH 6epamyi. AHATM3 KMIMHYBUM HaMyHa ari HHCOuii
MHKAOpHUra OOFNWK XoNIJa MOJAZalap Makpo- Ba
MHUKPOKOMIIOHeHTNapra 6ynuHany. HamyHanaru TeKiupumning
Jo3uM 6Ynran MonmaHuHr mukigopu 0,01% nan kyn Gyica,
OyHIail Monnanap mMakpokomitoneHt, 0,01% nman xam 6yica,
OyHmaif Moananap MHUKDPOKOMITOHEHTIap XucobGraHajiu.
HamyHanary MOIOIAHMHI TaxMHH KWJMHIaH TapKubuii
MUKIOpUra Kapab aHaluz MeToy TaHJaHamIu.

Ymiby napcnuvkma KaTMOH Ba aHMOHIap cudar aHaiusu-
HUHT SPUMMUKPOMETON AHANU3 METOM OVituya faxapuianu-
rad naboparopus TaXpubalapyHVHI TaBCH(H KeNTUPHUIAINA.

7.2. Ana)MTUK peakuMsIapENET GAKAPHIMII
HIAPONTIAPH, YIAPHHAT CE3THP/ATH BA Y3Ara XOCIMIH

AHANWUTYK peakLysUIapHu YTKA3UL Y9yH YHTa IAPOUT sipa-
THIKIIK JI03MM OYnanu, YyHKH XOCWJI OVIamuraH peakius
MaxcyJoTnapu 1y mapoutiiapra GornmK, 6¥nagn.

AHaUTUK peakUMsUIapH¥ aManra OMMPUINHUHT HT My-
XYM LIapT-1IapouTiapyiad OUpy Ly peakuusiap Y9yH 3apyp
MYXUT Gyaub, Kepak OynraH Takaupoa 3pUTMara MLIKOP KU
K1caoTa Kymub, 3apyp MYXUT XOCHI KMITUIIL MYMKUH.
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PeaknusnapHu aMaira OMIMPUIIHUHT UKKWHYH MYXUM
ILapTH SPUTMAHUHI MabiyM XapopaTHHM yiiial TypHILIMD.
K¥rmumnrk aHaIMTUK peakuMsiiap «goBYKIa», SThHU Vil Xapo-
patuaa, 6ab3aH PUTMAHKM COBYK cyB €paamMujia coBUTHO Ga-
Kapunanu. bab3u crdar aHANU3MAATH peakiMsIapHA MabIyM
Xapopatraya Ku3aupub aMaira olMpHuill MyMKHH.

DpuTManari MoHIap KOHUEHTPALMSICUHMHT eTapjiy JAapa-
Kafga OYnMION XaM aHaTWTUK peakuusyiap GOpUILWHHHT My-
XMM wWapT-1napoutnapuaad Gupupup. MoHHUHT 3puTMagaru
KOHIIEHTpalMAaCH Xyaa o3 6yica, YHUHT aHWKJIalll peakiuacy
aMaira oluMait Konanu. byHunr cababunm Kyiuaarnya TymyH-
TUPHIT MYMKWH: Xap KaHZai MOIJaHWHT 3pUTMamarv KOHIIEH-
TPaLWsICcy YHWHT aliHU ILAPOUTHAryd 3pYBUAHJIUTHAAH OPTHK
Oynranmarvna, 1y MoaAa uykmara Tyluagu. Mojia Xyia Ku-
VWHMH Spuiinuray 6ysica, TOMIYBYM UOHHUHT PUTMAIark KOH-
LICHTPaLIMACH HUX0ATa KWIMK OYIraH Takupaa xaM, y uykmMara
TYIWMIUM MyMKWH. ByHnaif peakuusiiap ce3wIyBYaH peakimsi-
nap ne6 aranany. Xocun 6Yymagurad GUpMKMaHKHT 3pYBYaHIN-
r'i 1oKopu 6yica, peakums KaMm ce3rup Oyinamu.

AHaNTUTHK peakMSTADHUHT CE3rMPIUTY MUKIOPHIT KUXaT-
naH 6up-6upura GOFAMK KYpCaTKUMIAD — TONWIMIN MEBHMYMH
Ba CYIOJITHpEII Yerapacyu Gunan tascudiaHamm,

Tomamm MUHMMYME — OV WOHHUHT aliHW peakuus épra-
MuzAa (3apyp O¥iraH wiapT-11apoMTIapra pyuos KHIMHIaHaa)
TOUWJIMIIA MYMKUH BYNIran 3Hr kam MUKnopuaup. Tormumuin
MUHUMYMU TPAMMHWHI MWUIMOHAAH OUMp KWUCMU — MHKpO-
rpamm (1 Mxr = 10-°r)napna udonanaHany.

Cywxrapumu yerapacu (MUHMMaJ KOHLEHTpauus ne6 xam
artamagyd) — Oy MOHHM aliHM peakuus EpaamMuia TONMIMHIN
MYMKMH OyAraH 3HI KaM KOHUEHTpalusicMHU udonaiaiiuy.
Cytorupuil yerapac CyBIM 3pATMAHMHT KaHYa MHKAOPHIA
(Mn) 1 r aHMKJIaHYBYM HOH OOPIMIMHU KypcaTamny.

Tonumu MUHUMYMU Ba CYIONTHPUII Yerapacu KuitMatia-
PUHM aHUKIAll aH4Ya KMIWH Ba Ky BakT Tanab xunanu. by
aHUKIalTapHA [IYHOai TacasByp KMJIHII MyMKUH: MacanaH,
K* xarvMoHnapyH{ TONMWII MUHUMYMIAPUHMA aHUKJIAIT YI9yH |
soputMana 1 r K*éku 1,9069 r kamuii Xoropuj cakjioBYU 3pUT-
ma Tait€pnananu. Taxpuba itynu Gunan 11y spurManu 50 Map-
Ta cyionTupwiradna K* vonun narpuii rekcanurpoxkobantar (I11)
OMnaH aHUKIAll peakiMsICcH:
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2KCI+Na,[Co(NO,),] = K,Na[Co(NO,),] 4+2NaCl

6unan 50% Tonumura (sieHu 100 Ta anunanapnad 50 tacu
wxkobuit Hatuxa Gepub, capuk KpucTawl dykMa Gepuinura)
SPULLIAI MYMKMHIIMIY aHUAKIAHIM. AHMKIALL pPeaKlAACKHU
50%rta amasra omMprI MYMKHH GV/ITal TeKIUMpHWIagTraH 5puT-
MaHUHT KOHUEHTPALMSCU MHHUMAJI KOHLIEHTpauusa xucobia-
Hagu. ByHaaii apuTMaHu SHaaa CYIONTHPUII MaH(Wit HATHXa-
Jlapra oJiM0 KeJianay Ba peakilusi yMyMaH aMaira oiiManin.

Tonmunuil MUHMMYMH KaHualnuK KUYMK 6ynca éku cyion-
TUPHMIL Yerapacu KaHuyalnuk karta 6yica, peakuMsiHMHI ce3-
TUPNUIY yHYa JoKopH 6¥nanu. ¥V éxu 6y HOHHM OUMLITa UKKU
Ba OMp Heua peakuusutapaan (oljanaHuica, HI KHYUK TO-
MU MUHUMYMH €KW DHT KaTTa CYIOJITUPHII derapacura sra

OYnraH 3putMa GunaH Gaxapunaaural peaklMsHWHT cesrup-
" JIUTH 10KOPM XUCOBIaHaIu.

AHVIKJTaHYBYM WMOHAAH TONWIMIL MHHMMYMMW MUKIOpMIA
MOH CaKJIOBYM CYIONTHPUILL Yerapacura sra OYIraH spuTMa
XMy MUHUMaN Xaxm (V mub) aeb xpcobnaHamu,

HOKopusia KenTUpuaraH KypcaTKMuilap Opacizia Mabiym
GornaHul 6op, UYHKH yaap aHATUTUK peakLMsSIHUHI ce3rup-
JNUrMaaH ubopatr GUTTa XoccacMHU udoanaiaunap.

.M. Kopenman Ba A.TI. KpenikoBnapHUHT MakIyMOTIiapy
Oyiirya, peakUMsTHUHT CE3rupIUruiu HhoIanoBUu KypcaTkKuy-
Jlapy opacujaryd GoFmaHuINHKM Kyiuaaru dopmynanap €pna-
muna udonanam MyMKWH:

Vvun-10° Vun - 10°
Veywony.=——— égu mM=———,
m Veyrony
Oy epma, V., — CYIONTUPUILL Yerapacu, Mi;

m — TOIWIWII MUHMMYMM, MKT;
V.~ DeakisHu 6axapuill yYyH OJIMHIaH 9pUTMa-

HMHT MUHUMAJ XaXMH, MIL.

I0kopuna keatupwirad gopmyna 6¥iirga xycobiaiira Joup
MUCOJLIaP KeJATUpaMu3.

1-mMucon. AMIOMUHUWI WOHNapUHMA OUYMILOATH CYIOJITUPKHLL
yerapacu 150000 mu1, TeKUIMpUAANUTAH 3PUTMAHMHD XaXMU
0,06 ma. Tonumunr MUHUMYMUHY XUCOOIaHT.
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Vo100 a

__MHH - 9’_9_6 19.. ='._6_ = 0,4MKI‘-
150000 45

CYHOJLY.

m=

2-mmcon. Kamumit karuomwiapu Ca**Hu cyndar HoHIapu
TABCUPHUAA TOTTUAHIL MUHUMYMU 0,04 MKT. DPUTMAHHUHT CYIOJ-
TUpuil derapacu 1250000 mu. Tekmupunagurad dpUTMaHUHT
MUHMMAaJ XaXKMUHU XUcoBmaHr.
Eunnr.

chma_g{_' = 0,04-1250000

N > s
MHH 10 1000000

M =0,05mm

3-mucon. Muc HOHMHU aMMUAK DPUTMACU TALCUPHUIA TO-
[NHLJATH TEKIUMPHUAYBYM DPUTMAHKUHT MUHUMan Xaxmu 0,05
M1, Oy peakLUsTHUHT TOMMAXIE MUHUMYMHU 0,2 MKT. DpuTMa-
HMHT CYIONTUPHII YerapacuHH XucobaaHT.
Egnm,

NV E AP .10°
005100 o000
CYHoL4er. m

»

AHAMTUK PEaKLMSUIaDHMHT CE3rUPJIMIM YlapHUHT Gaxa-
PUAMLI LIAPOUTHIA; peareHTJIap KOHLEHTPpaLMACUra; yap Tab-
CUPMHWHT JAaBOMUMIMIUra; Tamky 3¢hGheKTHU Ky3aTvil ycy-
Jivra; Xapoparra; 6erona MonganapHUHT UIITMPOKK Ba OOTIKa-~
napra Gornuk Oynany. XKyna cesniyBuad peakumanapiat Goii-
JalaHTaHla U3IAHAETraH MOHHUHT XyJa 03 MUKIOPHMHM XaM
TOMMII MyMKWH. ByHza Ky1 Mukaopaary Moananap €Ky karra
XaXKMIarv spuTMaiap MLIUIATUILTa 3XTUEX KOINMainu.

[lyan xam xucobra o/Mill KepakKd, peakiisa Xynaa Xam
cesrup Oyica, TeKIMMpWIa&rrad HaMyHana M3naHaéTraH MOH
Oynmacaan, aHMKIama MILJATAIaAUIaH peareHTiapra ny
VMOHNlaH 03TWHa (“acapu™) apanammb KOAraHaa XaM TeKIIM-
pUnaéTrad Moana Tapkubuaa ury MoH 6op, neraH HOTYFPU Xy-
nocara kenviy MymkuH. Bynnait xaroaaH cakyiaHui yuyH “xo-
Jmc” Taxpuba yrrasunany. Texmmpunaérrad Moaiacus Gaxar
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peareHTHUHI ¥31 OwiaH Taxpuba kunub kypunub, peareHr-
HUHT TO3QJIATMIa WILIOHY X0CUJ KHIIMHAAHM.

Cesrupnuk OunaH Gupra aHajluTUK peakuUsUIapHHHL Y3ura
XOCIIUTY XaM aHAU3 YIYH MYXUM aXaMUSTTa aranup. AHUKIaHYB-
YW MOHHK OOLIKA XOXJiaraH MOH/ap MLITUPOKKUAA TOIMIIra VM-
KoH Gepamvirad peakiiysi afiHyM WoH YuyH Xoc (creundux) aHa-
JIWTHK peakuvisi aeiiwnanu. MacanaH, spyrMara MIinkop Kymmo,
Kusmvpyin #ynm Gwian NH,* kaTMoHMHN aHMK7all peakuysacH
Oy KaTHOH Y4yH ¥3HTa XOC peakLMsInp, YyHKM OyHiak niapour-
Ja akat aMMOHMI TywlapunaH Xuau Ba 0olliKa xoccanapuias
ocon GumiHagMrad aMmmuak NH, axpamib unkanm:

NH,Cl+NaOH=NH,+H,0+NaCl.

MogHUHT KpaxManra Tabeupy XaM Y3ura Xoc peakLsIup.
Byupmait yaura xoc peakuusiiap YHYQIUK KYII 3Mac. AHanusna
KyTiruHa xoiuiapna 6vp Heua HoHNap OuiaH yxuiall Taluku
athdexT Gepanuran peakuysiapaain doinananuiira TYFpy Ke-
nagu. Kampox conpary vonnap 6uiaH yxinain Hatvxa Gepanu-
raH peakuMsiap TaHnab TabCup 3TYBUM KU CENeKTUB Peaxiinsi-
Jap aeiunann. MacanaH, aMMOHHM OKcalaT uerapaiy COHAaru
karuowap (Ca?*, Ba?*,Sr**) GuiiaH OK YyKMaiap XOCHI KHJIaiu.

Xirau peakiysiap Gepagurad HoHNIap COHM KaHya Kam Gyiica,
PEaKUMSIHHHT Y3Ura XOCHurv KM CelIeKTUBITUK Jlapaxkacy 1iIyH4a
10KopH Oynanu.

7.3. Dpurmann 0VmG-0¥mb Ba CHCTEMATHR AHAJIA3
KM

V3ura xoc peakisuiap aifHu HOHHM 3pUTMaza GOIIKA HOHJIAP
OYuIMHU Xycobra oMaciaH TeKIMPUIAETTaH SpUTMaHUHT ali-
pUM YIYILIapyiaH TOIMIITa UMKOH Gepamy. ManaHanuraH AoH-
JIADHWHT Y3MTa Xoc peakuWsiapyunaH 6y ycys OuiaH o 6¥uo-
6ynmuG aHanmu3 KUIMIO yeyinu ae6 aranany. By ycynna yoHiapHU
TOTHMIL KETMA-KETIHTY (Kalicy HOHHU OJIMH, Katick OUpHUHU KefuH
TOFKLI) XOXJIaraH TapTrulaa aMaira OIMpring MyMgUd. Bymub-
OYnub aHann3 KWIMIL YCYIUAAH KOPXOHATAPHUHT KUMERU nabo-
paTopUsIiapriia TeKIIVPHUIagMTaH MaxCyNOTHUHT TApKWOU eTapiiv
napaxana mawiym Ginica Ba daxar Gab3u-0Mp KyniiMuaIapHUHT
UIITHPOKHU Gop-IyKIMIMHKM aHUKIaiaa (polinanaHmmaii.
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HMmonuwiy Hatxa GepanyraH y3ura Xoc peakiiusiap Xamaa
aHajaM3ra xamaKkurt GepyBum OeroHa MOHJIApHU HMYKOTHIN
UMKOHUATY Oynmaca, 6Ynu6-6yimub aHanus KUIMII YCYIUHU
Kynnad 6yiMaiiny. ByHnaii xoinapna ajipyM MOHNAPHM TOMWLI
YYYH peakuMsiiap YTKasuIIHUHT GOIIKa YCYIH, S’IbHA cUcTeMa-
TUK aHalIu3 KWIMI iyaunan doiianaHuIanu.

CHcTeMaTUK aHaTU3 KWTALL WY aHAJTWTHK peakiiysiap-
HU OaKapHUIIHMHT MabiayM TapTubu G6ynmb, 6yHma xap 6up
WOHHM TONUILAAaH aBBajl YHUHT TONMIWIIUTA XaTakuT Oepanu-
raH OoIllKa XamMma MOHJIap OJIIMHAAH TOTMIIAnHW, CYHIpa yniap
apuTManaH iyKortunanu. Onainuk, Tapkubuia Ba?* xarronna-
pPH xaM Oynran aputManad Ca?* kaTMOHJIApUHHU TOMULI JIO3UM
6yncuH. Ca?* KaTMOHHHUHT SHT Ce3THp peakiMscd aMMOHMM
oKcanaT TABCUPHIA KallMi OKCANaTHUHT OK KpUCTAJIHK
YYKMACMHUHT XOCH OVIMIIMAND:

CaCl,+(NH,),C,0,=Ca C,0,4+2 NH,Cl.

Jlexun 6y peaxkumg Ca?" kaTHOHM YuyH ¥3uUTa Xoc peakuus
aMac, aMMoHul okcanat Ba?* pa Goluka Gas3u Oup MoHap Sunas
xam ok uykma Gepamu. 11y cababim spurmaian Ca?t KaTHOHUHU
TONMIIZAH aBBaJl, aHUKJIAIITAa XanakuT GepyBuu Ba?* katuoHU
Gop-UyKNIMriHY aHuK120 onuil Kepak. Ba’* KaTMOHWHM 3PUT-
MAHHMHI aiipUM YIylldra Kajiuii XpoMaT TabCUpHa y3ura xoc
capHK, 4ykMa Xoch/ Oynmuimmra Kapab aHuKJ1al MyMKUH:

BaCl,+K,CrO,=BaCrO {+2KCl.

Apurmagaru Ca** wonnapu Ba?* katuonnapuau 6y peak-
1IM# EpIaMuia TOMNMINTA Xanakut GepMaiiny, YyHKu xocun 63na-
purad kajmuui xpomar CaCrO, cyBma sixmm 3puidou. Arap
spurMana Ba’" xaTwoHIapy XaM MaBXyIJIMIM aHMKJaHca, Oy
apurmagary Ca?* KaTHOHJIApMHM TOMHUUIAAH aBBAJ SPUTMafaH
Ba?* yonmnapu TyuK iyKoTunany. ByHUHT YUyH 3pUTMaHUHT XaM-
macura kajuit xpomar K,CrO, (€ku kammit maxpomar K,Cr,0,)
SpUTMACKHAH MY MUKIOPAa Kyumnany. Ba** karnoHaapy TYIMK
YYKKAHIMIHATa MIIOHY Xocua KuiuHrad, BaCrO, uyxmacu
axpartuiany Ba sputMaznad (NH,),C,0, Tascupuna Ca** noHu
tonunanu. Xocwn 6yiarad ok uykma daxkar CaC,0, aykmacu
aKkaHnury, aputMana Ca** katuonu Gopnurura ganun 0ynaau.
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IOxopunary mabaymMoTIapiaH KYpuHHO TYpUOAUKH, CUC-
TEMaTHK aHanu3 KWiuuina Hadakar aipuM HOHJIApHU TOTIMII
peakiMaIapiHU Kynab KonmacaaH, Oanku MOHIapHU Oup-
OMpHIaH axpaTHll peakUusiapy XaM baxapuianu. AxpaTuiil
peakuuanapuia, KyndHYa WOHAap XOCHN KWwiagwraH yxinain
GHPHUKMATIAPHUHT 3pyBYaHIuru 6up-oupugad dhapk KMIuiny-
JaH dolmananwiagi. AXpaTUILHUHT caMapaiy yCyJIM MoHap-
HM CyBOArd 3puTMalapyiaH TYPJIH XUl OpraHyK 3pUTyBUMIap
TALCUPUIA BKCTPAKLMS KWIKI 0Ynub, 6y yeyamaH aHamuTUK
KUMEa KeHT doliiananiimMoKia.

AHATU3HUHT CHCTEMATHK MYnu 6YIMO-6Yn1b aHaMs KA
ycyilura Kapuiu iy 6ymnMait, 6y Metommap Oup-0upuHM Y3apo
TYIMPAand, YIAPHUHT Xap OUpUHU Y3 XKoluaa Kyam MyMKUH,

7.4. Karuonnap anaJH3HHAHT CHCTEMAJIAPH

AHaNU3HUHT CUCTEMaNM HUYHANUIUIMAA WOHNAp Mypakka®
apanaliManaH aupuM-aipuM XoJjija aMac, TYPYyX-TYPYX XoJina
axpatuiaad, OyHIa HOHNApHUHT 6ab3y peakTHBIAP TALCUPH-
ra 6up xun MyHocabatna OynmuimaaH Goinananuiay.

Mypakkab apanaiimanapiaH HOHIAPHU IYPYX XOIua axpa-
TULITA UMKOH GepanuraH peareHTIiap rypyx pearestu ne6 arana-
nu. I'ypyx peareHTH MabiyM Tajabjiapra XXapob GepUILN JO3KM:
KATHOHJIADHH aMaIMil TYIMK YYKTUPHILN; KSHUHIY aHamu3nap-
HM JTKA3UII YUYH XOCHJT OY/IraH 9yKMa KMUCToTANapa OCOH 3pHit-
IuTaH GYIMILIM Kepak; OpTHKYAa KYIIWIIAH DEareHT 3puTMana
KOJITaH MOHJIAPHU TOTMIIITA XaJakuT OepMaciIMri Kepak.

AHOpraHUK MOJJATAPHUHT cUdaT aHaTU3uaa KYIYUInK
X0//apa CYBJIM 3pUTMalapia HoHJIapra axpaiaraH Tap3fgaru
Ty3nap, KUcIoTajilap Ba acOCJapHUHT 3pUTMAanapy TeKIIu-
punaau. Iy cababiay 2MeKTPOTUTIAPHUHT CYBIAru 3pUTMAa-
JIAPUHUHT KUMEBHI aHAIM3U 3J€MEHTJIap Ba YIapHUHI G-
PUKManapuHu 3Mac, alipuM MoHMNap (KaTHoOHAAp Ba aHWOH-
Jap)HU TonuiuaaH ubopar.

HonnapHuy TONUIIHK KyIaiIalTUPHILI YIyH yaap aHalu-
TUK Typyxflapra axparunand. KarMoH Ba aHMOHJIapHHHT aHa-
JIUTUK Iypyxiap 6yiinda cuH(IaHUIIN MOHIAPHUHT PeakTHRIAD
TabCUpUra MyHocabaTura, yiap TOMOHUAAH XOCWIT KHIWHAIN -
raH 6ab3u-0up OMPUKMATAPHUHT YXINALUTUTIIA, 3PYBUAHINK-
Jary dapkka Ba 601IKa KypcaTKUWiapura acociaHa/iu.
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KaTvoHNapHM aHAIUTHK Typyxjapra OVIMIIHUHT OHp
Heya cucreManapu G6op. Kyituna kaTHoHIap aHATM3WHUHT y4Ta
cucreMacu O¥iuya aHaIUTUK lypyx.ﬂap TYFpUCHIA Mably-
MOTJIap KeJITUpaMHU3. f

7.4.1. KaTHonnap aHaM3MHMHT CYAQHIIM CHCTEMACH

KiiaccHk cynduaIm cricTeMa acocHaa KaTuoHIapHUHT CyJl-
dbupnapy, XJIOpHIapy Ba KapOoHATIapMHUHI 3PYBYAHJIMIH
éranu. By GMpUKMaTapHUHT Xap XM/ 2PYBYaHIMTUHU Xucobra
o116, 6y cucrema Gyiinya 3MeMeHTIApHUHT KaTHOHIapy Geln-
T4 aHATIMTUK TypyXra 6ymuHany. By cundnanuur acocnapu 1871
punnaég H A MenmyrkuH (1842—1907 ii.i1.) TomoHUIaH TaK-
U KWITAHIaH 304.

KaruoHnapHUHr OMPUHYM aHATWTHK TYPYXUra MLIKOPHIA
MeTaIapHUHT KatMouwnapu K*, Na', wynunraex, NH,* Ba
Mg?* kupanu. By rypyxXHUHr yMyMuii rypyx peareHTu uyk. by
IYPYXHUHT Xap OMp KaTMOHM Y3Wra Xoc peakuusiap épaamuia
Ma'BJIYM TapTuOaa TOTTWIANH.

MKKUHYY aHAJIUTUK TYPYXTra UILIKOPHH-ep METaJUIADUHUHT
katoHiapu: Ba**, Sr**, Ca?* xupanu. bynap yMymuit rypyx
peareHTH — aMMuaKiiu 6ydep apanaummacu (NH,OH sa NH,CI)
apUTMacuiary aMmMoHuit kapborar (NH,),CO, Tascupua cyB-
Na spumaiinurad Kapboratiap MeCO, xonm{a qyKaIu.

KarruoHnapHUHT YIMHYM aHATUTHK rypyxura AP Cr B,
Fe?*, Ni**, Mn?*, Co**, Zn?* Ba 60IlIKa KATHOHJIAp KHpaau. Yiap
HedTpan Ba Kyucu3 uinkopuit (pH=7-9) spurmanapnaH yMyMui
TypyX pearent — ammonuii cyindun (NH,),S Tascupuna cysna
spuMaiizural cyahuIap Ba riApOKCHIIap Xonuaa YyKaiu.

T¥prunuM aHanuTuk rypyxra Cu?t, Cd**, Hg**, Bi**,
As™ As%*, Sb¥, Sn?*, Sn** Ba Gomka KaTMoHmap Kupaau. by
KATHOHAAPHUHT XamMacH kuciaotamd inapoutaa (pH=0,5)
Bomopon cyndun 6uiaH cysaa apuMaiauras cyabumiap YykMa-
CUHM XOCUJI KUaanu. YMyMUU Typyx peareHTy — XJIOPUIl Kuc-
JIOTa MILTHPOKUIATH BOJOPO cynpuanup.

KaTuoHIapHUHr GeluMHYM aHalUTHMK rypyxura Agt,
Hg,**, Pb** Ba Gomka katuoHsap Kupamu. by KarHoHJap-
HUMHT XJIOPDUWJIAapH CcyYBIa Ba CYIOJNTHPWJITaH KUCJIoTalapaa
spuMaiiu. ['YPYXHUHT YMyMUH peare¢HTH — XJIOPUJ KHCIIO-
TaHuHTr 2N 2puTMacu XucobnaHaau.
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Katuonnapuu Genira aHaTWTUK Typyxra OVIMHULIA aHa-
JMsiap YrkasMiiHY aHya copjanaluTupany Ba TYPYX pearcHT-
JIApPMHKM MabIyM U3YWUIMKIA TabCHUp 3TTHPUO, KaTHOHNAp apa-
JlAlIMACKHHM CUCTeMallM aHaIu3 KWIMII MMKOHWHHY Oepanu.

Krnaccuk cynduang ccTeMa X03Upry aasprada MyKaMMar-
JaTUpUO KeIUHAN, JIEKUMH HIYHTa KapaMacaaH 0ab3y KamMum-
JIMKJIapAaH Xoiu sMac. JKymMianaH, YYHHYM Ba TYPTUHYM Iy-
PYXHUHT OMp KaTop KaTMOHIapu cyaduaiapuHu 3pyBYaHInrm
Oup-6upura sKUH OYIraH U YYyH KardouiaapHu 6up-6upu-
JaH aXpaTyil TYIHK aMajira olMaiin.

bupnuYY rypyx KaTMOHIAPK CUCTEMATM aHANM3HUHT 0XH-
puna ronunuiuK GaklaH aHuk GVnMarad Harwxamapra onul
KeNamu, YYHKY apamaliMaHy KYT Mapra CyIONTUPUIMIIM Ha-
TAXacKaa Oy IypyX KaTMOHJIapUHUHI KOHIIEHTpauusacy eTap-
v 6ynMafi Konanu, y €k Oy KaTMOHHM 3pUTMafaH HyKomau-
mra cabab G¥mamy.

belura rypysaary XxaMmMa KaTUOHJIapHU TYIMK AaHATNAS KHTMIL
yuyH kyn BakT (25—30 coar) capd 6ynanu, Oy BasusT X03Upru
3aMOH MuIab unKapuium Tanabiapura Moc KeaMailan.

7.4.2. KarHonnap aHaAM3HHAAAT KHCI0TA~ACOCTH
CHCTEMACH

Kucnora-acocnu cucrema 6¥iinya MeTamn KaTHOHJIApH
VIAapHUHT XJIOpU]L Ba cyndar Kucloranapra, YIoBUM Uilkoprap
XaMmla aMMHaK pUTMallapyira MyHocaGaTd acocHOa ONTHTa
AHAJIWTUK TYPYXTa TaKCHMIaHau.

Karuonnapuunr 6upubyM asanMTHK rypyxura K, Naf,
NH,* karnornapu kupamy. By rypyxHuHr yMymuii peareHTy MK,

Mxkunuu anaiumTuk rypyxra Ag*, Pb*, Hg,** xartuon-
japu Kupud, 6y rypyXxHuHr ymymuii pearenty HCl HuHr
2N spuTMacumup.

KatvoHnapHUHT YYMHYM aHATUTUK rypyxura Ba*t, Sr*f,
Ca®" karvoHnapu MaHcy6 6ynu6, ymymuid rypyx pearertu H,SO,
HUHT 2N 3pUTMacuup.

KaTuoHnapHUHT TYPTUHYM aHAIMTHK rypyxura Al*, Crif,
Zn*, Sn*', Sn**, As’, As’* kaTuomHIapu KUPUTUIUG, yMyMUi
rypyx pearent NaOH &xu KOHuunr myn muxnopaard 4 N
apUTMacu XxucobnaHamm.
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BetiHuY aHamiTUK rypyx Tapkubura Mg?t, Mn?*, Fe?t, Fe,
Bi**, Sb*", Sb** uoHnapu kupaau, rypyx pear¢HTH aMMOHUI TH/I-
poxcua NH,OH nunr myn 25% nv sputmacu XpcobiaHany.

Ba HUX0AT, ONTUHYM aHATUTHK Typyx V3 wumra Cu?*, Hg*,
Cd?*, Co?*, Ni** karnorapunm onany. NH,OH HuAr My Muk-
Jopaary 25% SpUTMACH TYPYX pearcHTH cuaThia HIaTHianu.

KaTuoHMapHUHT KUCIOTa-aCcoC/id CHCTEMACHHUHT WKOOHI
TOMOHJIAPU: AHARU3HMHT Oy cHUCTeMacKia JEMEHTIAPHHHT aco-
‘CMii Xoccanapy, SIBHY YJIapHMHT KUCJIOTa Ba acociapra MyHoca-
0aTH, THAPOKCUIUTAPUHHHI aM(MOTEPININ Ba IeMEHTIAPHUHT
KOMILIEKC XOCWJI KWIMII KoOunusTiapuiaH (hoiganaHuiraH.
Kucnora-acocin cucreMa 6yiinua uil 6axapunranaa naGoparo-
pUS MALUFYIOTIIAPUTA AHATTM3HKMHT CYAMUIUIM CUCTEMAcHra HUC-
Garan MuHHMyM 30-40% kaM BakT capdiaHaiu.

By cucTeMaHUHT KaMYMITUKIAPHHY XaM Tapkumiab yrum
JIO3WM: KUCIOTA-ACOCTIM CUCTEMA eTapiiM Japaxaaa MyKaMMa-
JAIITUPUIMATAH; TYPTHHUM Ba GelIMHYU TYpYX KaTHOHJapH
TAIPOKCUIADUHUHT XOCCATAPUHU YYKYPPOK, TeKIIUPUITWIIN,
VIAPHUHT YYKTHPHIMILY Ba aXPATUIMINMHUHT IIapOUTIApH-
HY YpraHuul 3apypusityu 6op.

7.4.3. Karuonnap anavM3uHEAT aMMuaKm-pocdaTim
cucTeMacH

Katnonnap aHanM3MHUHT aMMuakin-docdarin cucreMac
6ViiMua xaMMa KatuoHiap 6eilma aHATWTHK TYPYXTa aKpaTHIalM.

Bripunuy ananutux rypyxra Na*, K*, NH,* karnonnapn
KMPUTUNIUO, Oy rypyXHUHAT YMYMHIA peareHTH VK.

WxkyHYu aHaMUTHK TypyxX, Tapkubuma Ba*t, Ca*, Mg,
Fe**, Fe**, Mn?*", AP**, Cr**, Bi** xaruonnapn ©ynud, ymy-
MU TypyX peareHTH — ammoHuit ruapodocdar (NH,),HPO,
TALCUPHAA KYUIWM aMMHaKiId MyxuTaa Oy katdoHuaap docdar-
Jiap Xonuaa 9yKamu.

KaTioHIapHUHT yuauHYM aHanuTuk rypyxu Cu?*, Hg**,
Cd**, Co?*, Ni** Ba Zn*" karnonnapugaH ubopar. bBysapHuHTr
docdarnapn aMMuak spuTMacuia 3puo, KOMILIEKe OUpHKRMa-
nap — aMMHAKaTIIap XOCul KRaamu.

TVpruHYM aHATUTHK Typyxra Sn**, Sn*", Sb*, Sb%, As*,
As™ KaTHOHIApW KUpPaIu.
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Bemmnun anannTuk rypyxra Ag®, [Hg I** Ba Pb** karuou-
napu KUpub, YMYMUI TYPYX PEAreHTU XJIOPUI KUCIIOTa TahCH -
pHlla 03 3pUHANTaH XJIOpUNJiap Xoinuna YyKaau.

AMMUaknu-docdariv cucTeMa aHUKJIaHaaAUTaH KaTUOH -
Jap coHu 6¥iiM4a KMclIoTa-acoClM CHUcTeMmara yxiuail, Jje-
KWH aHalWu3HK YTKa3uUl MEeTOAMKACHU XKUXaTHIAH Mypak-
Kabpok xucobnaHamH.

Viuly japenvkina KaTHoHIap aHAIW3H Cylipuai crucTema Oyiiv-
ya 0JIM0 OopHiLTra AoMp NabopaTopyst UILUIAPUHUHT TABCUMH APYM-
MUKPOKMMEBHI aHaIn3 METOJIM acoCHla KEJTUPWITaH.

7.5. AaMoRaap Ba YJAAPHUHT IYPyXJapH

MannyMKH, aHHOHJApra aupuM aToMiap Ba Xap XWil >1e-
MEHTJIap aToMiapy TypyXuJlaH TallKui TOonraH MaH(ui sa-
psAJIaHraH 3appadaiap MaHcyomup.

AHUOHNAPHUHI YMYM TOMOHUWAAH KaOyJl KUITWHIaH Iypyx-
jlapra axpatuill cucTeMacH MaBXKyI amac. Xap Xun Myannudg-
Jlap TOMOHMJaH TYpJIM4a cUcTeMaslap TakiIuG KUIMHTaH.

By napcnukaa KynuH4ya KyanaHuwianrad aHHoHIapHu yuTa
AHAWATHK rypyxniapra 6yinu6 ypraHHuil CHCTEMAcH KENTHPUHIIAH.
by cucrema aHuoHNap XoCUi Kunaauran Gapuiiim Ba Kymyui-
JIW TY3JIAPMHUHT 3PYBYAHIMINTA acocnaHraH (4-xansan).

Kynuunuk aHWoHNapHH TONMIN KATHOHJIAPHY aHMKJalliia
K¥anaHunrad peakuwsanapaaH doiinanaHuuira acociaHra.
Macanan, Ba** sa Pb** karnonnapu SO Ba CrO,” aHuOHMa-
pU €paamua Tonuirad 6yaca, aKcuH4ua, Uy HOMUW KeXTupu-
raH aHMOHJIapHM Oapuit Ba KyprowuH (I1) HUHT 3pyBuaH
TyaJlapy spuT™Manapuian doiinansaHnn0 TONMUI MyMKKH.

AHWOHJIAD aHANIM3M Y3ura Xoc Xycycusiriapra sra Oyamo,
KaTHoHJapraH Gapkid ¥napoK aHHoHNap onaria, Oup-oupruHy
TOTIMLUTA XallakuT Oepmainy. AHHOHIAD aHATTM3UHUHT MABKYA
OynraH MEeTO[JIapUHUM yUTa aCOCHIA Typra O¥IMIL MYMKMH:

1. CucreMaTK aHaNM3 METOOM KAaTMOHMAPHUHT IIyHHan
Metroaura yxiuain 6yiub, MabiyM KeTMa-KeTMKiaa YMYMUH
I'YPYX peareHTIapM €paamujia SYKTUpunub, aHuoOHNApHHU ry-
pyxjapra axpaTu® TeKIUWpHUINIra acocsiaHrad. ByHpa aHanus
TeKLIMPUNIAETTaH SPUTMaHKHr XamMacu Ounad onu® Gopuna-
OV, AHWOHJIAp aHAHU3MHWHT CUCTEMAaTUK METOAM Mypakkad
O¥MaraH apaialiManapHM aHaiu3 KWK KYUIaHUaaaq.
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4-Kampan

AHWOHIApHUHT aHATUTHUK TYpyXJjiapra GYIHHUIIN

I'ypyxHHHr
AHNOHIAD I'ypyxra Kupanuras :
TYPYXH AHHOMAAD Yy T'ypyx Tascigu
peareHTH
S0,? - cyadar wow, 8O-
cyagut won, 3,0,%-
THocyndat non, CO,2-
KapDOHAT HOH, PO,* - BaC. melirpan 1y rypyx
docdar noH, AsO,*-apcenar Exuz weys | AFMOHIAPUHUHT
| vioH, AsO,*-apCeHIT 1oH, ng i Gapuitm Tysnapu
CrO,? - xpomar uoH, Cr.0,? oy : cynna KiuituH
-Buxpomar woH, F - dyropun MR Spuitan
uoH, Si0,?- cuIrKaT HoH,
C,0,? - oxcanar MOH Ba
Golukanap
CI' - xnopun woH, Br -
6pomMun won, I- -Honun nox, Typyx
S-* - cympmz woH, CNS - AgNO, aﬂuoanlz;pn;r::r
I ponarma on, CN-1warmn | HNO sy 2N| M Tia e
uoH, [Fe(CN) ]+ IPUTMACH ” m_” H‘ : ——_—
tdheppoimanus HoOH, MLITHPOKH/A | o in:?O ﬂap i
[Fe(CN), | -depprmanm v
MOH Ba fouIKaiap r
; by
NO,-nurpar won, NO,-
mm;m HOH, CH3C0(}2 - IypyxHuHr m‘g:’?ﬂ:f::r
111 auerat HoH, ClO, - xnopar YMYyMu " pm et
uoH, MnO, - iepmanranar | pearcHTH #yK ¥ nyﬁa s::mn P
HOH Ba bowkantap spittan

Mypakka® apanaiiManapHy aHanu3 KUJIHLI TapTUOH KUKH
G¥nrannury cababnu aManaa KaM Kynnauunamu.
2. bynub-6ynub aHanu3 KWW METOIU TeKIIUPUIa&TraH

IPUTMaHMHI alpUM YIIyLLIapUaaH aHUOHIapHH TOTMMILTA acoc-
JaHran Gynub, OMpy MKKMHYMCWMHY TONMMWIUTA Xanakut Gepa-
nUral aHuoH1apu 6yaMaran apanauiManapHy aHaau3 KWidii-
na MysachdakuaT Ounan KyIaHUIanm.

3. AHATU3HKMHT SIPUM CHUCTEMATHK METOIM aHHOHIAPHHU Ty-
pyxjapra axpaTHIra acoc/laHraH, JIEKWH aHalu3 TeKIIUpHia-
€TraH 3pUTMAHUHT OYTYH XaKMKIa aMac, Ganku afipuM yiyii-
napy GunaH yrasunaai. AHaJU3HKHT SIPUM CUCTEMaTUK METO-
AW CHCTEeMaTWK aHanu3 Ba OYynub-6ynub aHanu3 KUK
METOATapuHUHI ad3an ToOMOHIapUIaH (oiiiaTaHullira UMKOH
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Gepann. ['ypyX peareHTIapy €pHaMuaa aHWOHNAD TYPYXUHI
DouIka rypyxjlapaaH axparuil OUp-CUpUHKM aHWKIa1ITra Xanakur
OepyBUM aHUOHIAPHHK iYKoTUILra HMKOH Gepca, 6Ynub-6ynno
aHalM3 KWJIMI METONWHU KyJUlalll KeTMa-KeT Daxapunaniurad
Taxkpubanap COHMHM KUCKAPTUPAaH.

Casonnap

1. AHAIMTHK peaKkIUsIApPHY «KypYKy» iyn Ounan Oaxapuui-
HMHT TaBcudu Ba Oy YCYIHWHT Typiaapu KaHnai oymanu?

2. AHaNMTHK peakiusiapHy OaxapUILHWUHT «XY» HYIUMHMHT
MOXUSITH KaH#a?

3. AHATUTUK peakLMsUIapHUHT TAlUKY ¢ heKTnapy HuMa-
napaad ubopar? Muconnap KeNTupuHr.

4. KuMEBMii aHamu3HU OaKapuIl METOIJIAPUHUHT TYpJiapy
Ba yiap opacuaary dapknap Kaugai oynagu?

5. AHanMUTHK peakLysUIapHu amalira OLIUPHIIAArd MyXuM
11apouTIapra KaHnai oMuinap kupanu?

6. AHATUTUK peakIUsUIapHUHT CE3rMPIMIM MUKIOPUI XK1~
xartnaH KaHaak kypcatkuunap 6wnan udonanaHaau?

7. PeaklinsmapHUHT CE3TMPIMIH KaHpaail oMmumnapra OOF-
vk, 6Vnagu?

8. Kaupaii aHaWTUK peakuysiyiap Y3ura Xoc Ba CEJEKTHB
neb aranagu?

9. DpurMmany 6¥1ub-0ynub ananus KWK Kanaa xkapaés
ned Kapananu?

10. CHcTeMaTHK aHaIN3 KWL MOXHATH KaHaaii?

11. ¥YMymuii rypyx peareHTu ae6 KaHmall peaktusiapra ai-
THRAAUA?

12. Katvoniap aHaIU3M CylI(pUITH CUCTEMACHHUHT MOXUSITU
HuManapaad ubopar?

13. AHAIM3HWHT KMCIIOTa-acocsIu crucTeMacu 6Yiuya KaTu-
OHIAPHMHT AHAMUTUK rypyxjiapura taspud OepuHr.

14. KaTnoHnap aHanu3u aMMHAaKITH- d)occba'mn CUCTEMacH-
HUHI MOXUSITA KaHnali?

Tectaap

1. MuHHMaN KOHLEHTpaLMA Kauaail Oenruiadagu Ba Kaui-
cu Gupnuxnapaa whoaanaHagu?
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A) C uer, r/mi;

B) C uer, mr/mn;

C) C vyer, r/nm;

I) V uer, r/m; |
E) V MuH M.

2. MuHuMan KOHLEHTpaLuusira Teckapu OyiaraH kuiiMar

HuMaHu TaBcudaimu?

A) Tonmunuin MUHUMYMU;

B) Yexcus cylonTUpWITaH pUTMAHKHT MUHHUMAT XaXKMU;
C) PeakuMSIHUHT CE3THPJIMIH;

1) Cyrontupuiu gerapacu;

E) PeakuUsIHUHT CENIEKTUBIIUTHA.

3. DpUTMaHUHT CYIONTUPHUIL Yerapacy KaHaai xapd Gunan

fenrunaHany Ba Kadicy Gupnukiapna udonanaHagu?

A) V uer, n/r;
B) V uer, mn/r;
C) V muH, mMi/t;
J) C uer, mi;

E) m, mxr.

4. KuMEéBHii peakiUMsIHUHT TOIMMIMII MUHMMYMH KaHHai

xapd Gunan GenrwiaHany Ba Kaiicu Gupiavknapaa udonaraHa-
au?

A) m, 1;

B) C uer, MKr;
C) m, MKT;
o) V ger, MKr
E) V muH, r.

5. AHaNUTUK peakIMsUTApDHUHT Ce3rupiivIy KypcaTKuinapu

opacujmaru ysapo OGornaHWIl Kaupnait Gopmyia Guinan
ruconanaHamu?

A) m=C 4er-V yer-10%
B) m=C uger-V mun-10%;

VMHH -6
C) m=—V—-—10 3

qee

165



H) m=Cuer-Vmun-106;
E) m=Vuer-Vmun-10-.

6. Muc uoHuHM aMmuak SpUTMAcH €paamujia Tonuuna Gy
MOHJIAPHUHI MUHUMAJT KOHLIeHTpatusicy 1:250 000 I/MIl, 3puT-
MaHUHT MUHMMan Xaxmu 0,05 M 6¥ica, Tonummm MUHUMY-
MHHU TOIMHT.

A) 2:10° mKkr;

B) 1,25:10 mxr;

C) 1,510* mxr;

H) 1,75-102 mxr;

E) 2-10" mxr.

7. Ca?* KaTHOHMHHU Kanuii XJTOPU/| 3PUTMACHIAH TOMHIAA
TEKIIUPUAAUTaH SPUTMAaHUHT XaxMu 0,001 mn Ba CaCl, Huur
KOHLeHTpauuscn 0,1 momn/n Gynca, spurMaHuHT CYIOJITUPMLL
YeTapacHHM TOITHHT.

A) 25 000 mu;

B) 75 000 mx;

C) 50 000 wmu;

) 5 000 mn;

E) 400 wmu.

8. BpurMacuHuHr KoHneHTpauusicu 0,005 mon/n 6ymran Har-
puii pocdar Tapkubunaru bocdar HoHMHY kypromwmH (II)-awe-
TaT TaeCUpHIA TONMHIIAA TOMMAMMIN MUHUMYMU 1,4 MKT ra Temr.
Texkimpynaniran SpUTMaHKUHE MUHUMAT Xa&KMUHKU XUCOOIIAaHT.,

A) 0,009 mu;

B) 0,003 mu;

C) 0,006 mu;

) 0,09 m;

E) 0,03 mn.

9. KyMyu katronu Ag* Hu XJOpKUI KMCJIOTa TAbCUPKIA TO-
MU MUHAMYMH 0,1 MKT. BpUTMaHuur CYIOJNITUPMIL . Yerapacu
10 000 mn, Tekimpunaérran SPUTMAaHMHT MUHUMAJ XaKMU-
HU XUcoOJanr.

A) 0,01 mu;

B) 0,002 mn;

C) 0,001 mu;



1) 0,005 mu;
E) 0,02 M.

10. Huanua anuonu CN- HUHT KYMyLI HUTPaT TabCUpUla

TOMUUIAAr¥y MUHMMaJ KoHUeHTpaluscu 1/50 000 r/mu.
DpUTMaHUHI MUHUMaN Xaxmu 3-10* Mmu,na peakiusa Gopca,
TONMIMLI MUHUMYMWUHH XHCOOJIaHT.

A) 0,06 MxT;
B) 0,003 Mxr;
C) 0,0006 wmxr;
1) 0,006 Mxr;
E) 0,03 mxr.

1 1. AHaTTMTUK peakLMsUTapHWHT CE3TUPIIAIUra KaHaai oMum-

Jiap TabeUp KUnagu?

A) Xapopar, KOHLIEHTpaLus;

B) Myxutaunr pH u;

C) PeareHTiiapHM KYIIMII TapTuoOH;
) KOxopunaru xamMmma OMUIUIAp;
E) beroHa MOHTApDHUHT WIITHPOKHU.

12. AiiHu MOHHM GOlUKa WOHJAp MWILNTUPOKHMIA TONMINTa

UMKOH OepyBUM peakllysl Ba peareHT/iap KaHnail HommaHagu?

A) Taunab® Tabcup KUIYBUYH,
B) Typyxmu;
C) Xycycuif;
J1) Vaura xoc (crienudux);
E) Ymymuit rypyx peareHTH.

13. YUananaérrad MOHHU OYHNITa XaTAKUT GepyBuy MOHIAp-

HU aBBaj TOIMWO, KeHUH 3puT™ManaH Uykoruin 6unaH Gopagu-
TaH aHAIWTUK peakUUsATapHUHI TapTubu KaHmait HomiaHanu?

A) bynub aHamm3 KUIMII HVIN;
B) AHanmu3HUHT CUCTEMaTUK HYIU;
C) AHUIMTHK «XMUMOSJIAI»;

) «Xonuc» aHanms;

E) AXpaTWIl peakiMscH.

14. AHanuTHK KMMERa KYIUTaHWIaauraH TOTHIL peakiusi-

napu KaHmai aHanuTtuk abdext OwiaH Gopamu?
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A) DpuTMa paHTUHUHT Y3TapUIiiu;

B) UykMaHuHT XoCcHUa GYIMIIN Ba 3PHILM;
C) TasnapHUHT aKPaWIIH;

JI) A Ba B Ganmnaru xxaBobmap;

E) A,B Ba C 6anana kypcaTunral xoxiaaraH Taiku agdexr
6uiaH.

15. bynu6 aHamus KUiIu ycyan 6UoNoruk TeKmmpuriiap-
na (oiJanaHUIIHUHT axaMHUATH HUMazna?

A) BakTHu Texan;

B) PearentnapHu Texar;

C) Jlana wapoutyuna MUIUTALTHUHT KYTalauru;

) A Ba C banmmary xapoonap;

E) A,B Ba C Ganmmaru xapo6nap GUpraivkia.



VIII BOB. JIABOPATOPYSI JXMXO03JIAPY B
I YCYJLUIAPH

8.1. fpam MupokumEBMii cudaT aHaIM3NAA
WILIaTHIANMIAN WMILIAD BA PEaKTHBAAP

Apum MuKpoMeTon 6MaH KUIMHaguUrad cudar ana#’ e
Maxcyc MAMILNAp Ba XuXodnapaad oiganaHuiamy. Al

Peaxrus cxusmkanapu. Peaktuniap GupMyHYa KaM ca "
TaHW YYYH, VIapHU Xaxkmu 10-15 mi 6§nrad, ToMud rzufleﬂ( i3
Japy G¥Iirad 1Milia cKisgHKanapaa cakyianaam (1-pacum). X H
LIWITA WAKIUIApra peakTUBHUHT HOMU €KY popMyracu é ey
3TUKETKA ENMUINTUPUAALM Ba Oy cKIsIHKanap Maxcyc éro¥
— LUTaTUBIApra Xoitnamrupunamm (2-pacm). Xap 6up c e
IITaTUBA Y3MHUHT JOUMUI Xoitura ara GYnuIlu Kepak, 6y P g
axTUBRNapaaH doiiianaHuinHu oconnaurrupany. Iltarus 12 p
[a WIWIa WIVHDap, TUIennap, Guirp KorosapH, Hlmﬂl‘ﬂza
KOFo3/iapy Ba Gollika 3apyp Oyiomnap cakjaill ygyH T T‘T_
Kyruuanap 6ynanu. Peaktusnap ckistHKanapiaH (akar e
Kanap €prammuia oluMHagu. PeakTtMBHM onWO Oynrad, 10
MUIETKA 1Y 3aX0TUEK, allHU CKIISHKara }mi«inam*mpnnaﬂ“' o

I-pacm. Tunemicaau 2-pacm. Peaxmueau cxanne?
PeaKnue CKASHKACH. VUYH KYIMU-Umamus.
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IIpoOupkanap. AHaIU3 YUYYH MKKU TYpHaru rpodupkanap
MLDIATUNIN: 3-5 MIT XaXKMITM KUMEBUI UHIMHAPUK NpoGup-

) 4-pacm. IIpobuprasap yuyn wmamus.
Mo

a d
3-pacm. Ilpobupkanap:
a-YUAUHOpUK;
O-KOHYCCUMOH,

6-pacm. Kanuanap nunemranap
VUYH wmamus.

- g &
5-pacm. Kanuaaap nunemicanap:
A-OPUMMAHY YYKMadan axcpamuii

YVuyH; 6-peaxmue Kyuiuut yuyn.

7-pacm. Muwa maéxua.

Kanap, UeHTpudyranait yayH 3-5 M XaKMIT KOHYCCUMOH TIpo-
Gupkanap (3-pacwm, a,6). Konycermon npo6upkanapnan doii-
AanaHwIl KyJiai, yIapHAHT TopaiiraH TyOHIa KATMHPOK, Y¥KMa
KaBaTh Xocusl OYirannuru Tyhaiing 9yKMaHy naixam pa YHU
Ky3aTUII OCOH Oynamu. AHanmu3 GoluvlallizaH aBBai Kepakiu
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ripobupKanap TYIIaMu €rod €KH I1acrMaccanat Taiépnanrad
IUTATUB (4-pacM)ra XKoMnalTHpWIaiIu.

Kanunsp manerganap (5-pacm). UykManad 3puTMaHu axpa-
TUIZA, 03 MUKIOPAAry peakTHBJIApHW KYIUWALULA WILIaTIIaaH.
Ui yayH Tait€pnaHra rurerkanap ycTUra 3mac, amoMu-
HUI cuMMaaH TalépaaHraH wratuB (6-pacM)ra XKoinalTupuia-
1M, hoNaNaHUNrAHIAPK 1Ty 3aXOTHEK, pEaKTHB KaNWIApAa KOTHO
KONMMACAUTHY YYYH CYBIW CTaKaHra TYIUMpHIKG IOBURaIU.

IIuma Taéxuanap (7-pacM) épramua 3puTManap apajiali-
tupuiaauy, [luina raékyanapHyHT yau yy3unrad 6§md, oxupu
ap waknuaa 6yIMmmM Kepak.

Coar oiinanapu (8-pacMm). Kam xaxmuary apurmaiiap 6uiaH
OaxapwianuraH peakiMsiiap yY4yH Kyjaaunoup.

[iwma nracTunkanap (8-pacM) na MUKPOKPUCTAILIOCKO-
MUK peakuusnap 6axapuiany.

& (B e s
8-pacm. Coam olinacu 6a ™= ; ;
NG RAACINUNKA.

9-pacm. Tomuu peax-
YUAAAP YHYH HUHNU
NAGCHIUHKA.

10-pacn. Kamgamu
MuKpomuzen,

Yupun mnacruekanap (9-pacM) yykypuanapu 6yiaraHu y9yH
TOMYU peakuyaiap YTKasuill yuyH Kyrnaiaup.

Ynnnm Kocayanap sa tarewnap (10-pacM) (xaxmiapu 35—
10 M1 Oynrawrapu)ia SpuUTManap MCUTMNAIM Ba Oymiarunia-
M, KYPYK KONAWKIap KU3TUPUIIaIH.

Cys xammomn (11-pacM) McWTHII yYyH MLUIaTWiagu. 50
MJ1 XaXMJIA CTaKaH yeTura npobypkanap YpHaTHII YIyH HKKH-
yuTa Telukiapy GYiraH MeTann KOmKok OuiaH OGekuTmiaiu.
WNuuna sputmanapy 6yirad npoGupkaiap XaMMOMHUHT HCCHK,
cyBura GOTUpUIAIH.

10Brau (12-pacm) xaxmu 50— 100 M 6§iraH KOHYCCUMOH
Konbagan uGopar 6¥nub, uul yayH 3apyp Oyiaran JucTuiUiaH-
raH CyB cakjiaHaiu.
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11-pacm. Cye xaﬁmo;tm. 12-pacm. IOseun.

Apum Mmukpomeron OuiaaH Gaxapunaguran cudar apna-
JM3uaa poianaHuIaiurad UAUIUTAPHUHT TO34JIUTUTa ato-
Xuga 3pTHOOp Oepuiamu, YYHKY O3rMHa WQNOCIMKIIap XaM
aHaNU3aA XaToMMK OVmumura onub xKenanad. AHanu3 TaMoMm
OynuuM 3axoTUéK uauuiap obnoH oBunagu. [Ipobupkanap
KUYKMK Yiuamiay 10BUII gyTKanapu (€KM Naxta TamITOHNIU
myina Taékya) €paaMuia 0OBUIALHM, BOAONPOBO CyBUia 6up
Heya Mapra (kamuaga 5 mapra) sosunapu, cyur 2-3 mapra
JUCTWIaHTaH cyB Owiad daiinnagu. bopauio, oxopuaary
OBUIN ycynu Ounan udiiocauKiap MyKoTuiaa oJiMHMAaca,
WIMIIHK XPOMIM apanialiMa (Kanui AMXPOMAaTHUHT KOHIIEH-
TPpJaHTaH cyldaT KUcaoTagard TYHHUHTad 3puTMacu) 6mnan
€ku Kanuii nepMadranatr KMnO, HUHT MCCHK MILIKOPUii 3pUT-
Macu, €XyI UCCHK COBYHJIM 3puTMa BuaH OMp Heda MUHYT
Konaupuianu. Cyur Oy 10ByBUM apaiialiMAJIapHH HIUIIIAH
TYKUO, MauLIap BOAOTIPOBOL CYBH OUIaH I0BUJIAAM Ba JHC-
TUUJIAHTaH cyB OUNaH yadunanu.

Wnuiigaru cylokJiMkHE (CYBHHU) TYMHK WYKOTHII YUVH
npobupka €ku Konba pakoBuHa yeruaa Oup Hewya Mapra
IXTUETNIMK OWIaH CUNKUTUNANM €KW TPOOUPKaHWHT OF3UHU
nacrra Kapatu6, 6apMoK OuaH oxucra YepTWiany.

CraxkaHnap, coar oWHanapy, uiia Taékyanap Ba YMHHU
KOcayalap XaM BOJOIIPOBOJ CYBM, CYHrpa NUCTWANaHTaH CYB
Ounay roBwiany. KOBuwiraH crakannap TYHKapuiras Xosia hwrrp
KOFO3M €KUM COUMK YCTUra Kyiiunanu. Tosa Ba KypyK, lIHMINA Ta-
ékuanap npobupka €KM CTakKaHla cakjlaHau,

PeaxTusnap. ipuM MUKpOKUMEBHIT aHaM3a dolinananu-
JIaIUTaH peakKTUBIapHUHT BENTUCH «aHanu3 yUyH To3a» (2.Y.T.),
«KMMEBUIT To3a» (K.T.) 6VmiIuy no3uM. By peakTusiapiad Mab-
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JIYM HOpMal KOHLIEHTPALIMSIY SpuTManap Taiéprnanagu. SApum
MUKpOaHanu3aa KYMYWInK Xouiapaa TysnapHuHr 0,5N apur-
MayapM, KUCJoTa Ba MINKopiapHUHT 2N spuTManapy UmLia-
TWiaau. XaMMa aHOpTraHHK MO/l apHUHT AUCTHILIAaHTaH
cyBiaru sputManapu Talépaanaau. ®akar 6ab3u cysBla
9pUMaNINraH OpraHuk OUpHUKManIap 3pUTManapud 3THUII
CTIMPTUA €KU alleTOH/Ia 9pUTHO TaliépiiaHay.

8.2. SlpuM MHMKpoaHaIM3Na AHpHM HNLIAPHH Gaxkapuin
TapTHOH

Slp¥M MUKPOKMMEBMH aHanmu3ga OaxapuiaguraH 2HI My-
XUM MILJIap KyHuaruinap: TeKIUMpUIagurad 3puTMaHu HCH-
TUII, UOHHHW YyKTUpHLL, LeHTpudyranam (€xku durrpaan),
LEeHTpUpYraTHY GoLIKa npobupkara YTKasuIll, YyKMaHu I0BUIL,
UYKMaHH DPUTUILL, SPUTMaapHH OYFIaTHIL, KYPYK KOMIUKHU
KH3JIUPMIL XHUCODIaHa 1.

Wenram. Kynruna peakuusiap ucutuiarasga 6opagu. O3
MHKAOPJArd 3puTManapy 6yiraH KH9uK rpobupKalapHy 04Uk,
anaHraga McuThG Gyamaiiu, yyHKU Xocun OymamuraH OyF
WIMIIIArK 3pUTMaHu oTHG 1060puiiin MyMkuH. HIyHUHT yuyH
npobupka CyBU CeKHMH KaiiHab TypraH cyB XaMMOMMra GoTH-
pub Typub MCUTHIAIK. Arap SPUTMAHU KaliHATUII T03UM 6¥ica,
KMMEBMH cTakaH €KW YMHHM TUreala acbectriaHraH cuM 1yp
YCTUIA KU3aupuil 6uinad oaub 6opunaiu.

Y¥xrupum. Torunanurad MOHHH I¥KTUPHIL peaklMsaiapy
KWYUK, KYTIMHYa KOHYCCUMOH lLieHTpudyra npobupkajiapuia
omb Gopunamu. by npobGupkanapra 6Mp Heua TOMYM TEKILM-
pWIaguraH 3pUTMa TOMM3WNANHW, CYHI MUMETKAAaH Kepakiu
MUKJIOPAATH peareHT 3pUTMACcU KYIIMAAIH, 111y 3aX0THUEK, LIWIIA
Taékya OuiaaH apanaliTHpUIali.

UYKTUPHILIHM LIKILIA MTACTHHKANA 0MHG GOpUILT YIYH, YHTa
TeKIIUPWIAAUTaH MOJIIa 3PUTMACH/IaH Ba peareHT 3pUTMacu-
JaH €éHMa-€H TOMYUIap TOMU3KNanu, cyHrpa 6y ToMuniap To3a
uiviia Taékya épraMmiia GupnaluTHpuiIany.

Uenrpudyranam. YykMaHy spUT™Manad aXpaTuiina LeHT-
pucyra (13-pacm)nan doiirananmiu axiuy camapa 6epagu. LeH-
Tpudyranaiia KOHycCCHMOH NpodUpKaHUHT TopalraH KMcMUuaa
gyKMa TYIIaHaoM, DPUTMA 3ca TUHHK O6Viub xonanu, Oy Tu-
HMK KaBaT LeHTpudyrat HoMu OGunaH atananu.
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13-pacm. Henmpudghyzanap: a-kyn 6usan uwaaiiouzan;
b-anexmp moku Guaan uwaaiouzan.

Hentpudyra 6unaH WilIaniga apanaiimMa ConMHran mpooup-
Ka tieHTprdyra narpornapyaaHd Gupwra YpHaruranu. MysozaHaTHK
caxjiaill yayH Oo1ka uiyHaai npobupkara yiiaHua XaXMaary cys
conu® Kapiid ToMmMoHaaru mnarpoura ypuarunand. IlyHnai
KuiavHMaca, nenTpudyra aiaHTHpUITaHIa TuTpail (Bubparusn)
Xoaucacy pyii 6epu6, ac6o0 UImaH YUKUILM MYMKWH.

Hentpudyra nacracuHy aBpain oxyucra alnmaHTUpud, YHHUHT
aiianuiimv Gopran capu Tevianwrtupuiany. 1—1,5 MuHyTiaH cyHr
nactakHy onub, nenTpudyra ¥3u TyxraryHua Kapab Typuianm.

Hentpudyrananiga npobupkaiapHu agaiITipud oGopmac-
JIMK YUYH TIATPOHHWHT TapTUO pakaMHUHM 3ciab Koauun (éxu
npobupka yerura haMuInsgHINS E3WITaH KOFO3HU EMUIUTUpKG
KYMUILIMHIK3) Kepak.

HMonnapHu uykmara yTkasuiuga Yykum TYAWUK OynraH-
6YIMaraHIUIMHNA TEKIKPHO KYPUIL TO3UM. BYHUHT YYyH rpo-
Gupkanary 9ykMa ycruaard ueHTpudyrarra siHa OMp TOMYU
YYKTUPYBYM PEAreHT IpUTMackiaH KYiuunagu. Arap HeHTpH-
¢dyrarna noiika xocwi Oysica, sitHa 3—5 TOMYW peareHT Kyiimi-
nub, wuia Taékya OumaH TipobupKa WYWAATH 2PHUTMA apa-
NawTUpUnangu, KadragaH LeHTpudyranaHagu, YYKHUIHHHT
TYIUKJINTH SHa I0KOPUAATHIEK TeKIIUPHUIAIHd.

LenrpudyraTau Gowka npodupkara yrxasmu. TVIUK yyKTI-
pMIlira 3puinwirad, teHTpudyraT 0omKa npobupkara pesuna
KOIMKOKAM IMrieTKa épmamuna yTkasunanu. ITunmetkaHuur
pesrHa HallyacHHK GapMoKiap opacuaa KUcht Typub, nurierka-
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I4-pacm. Iicmadan yenmpugdpyeamnn axcpamuii. a-myrpu xXoaa,
G-HomyFpu Xoaam.

HUHT YY3MK y4M spUTMara npodupka raruaary aykMara ter-
Maiinurad kunub 6otupunanu. Kucub Typunrad pesuHa Haii-
YaHM ceKkuH-acTa OVumiaTu®, 3puTMa Nurerkara yrkasuia-
nu. Munerkara yTKasuaraH cyiokJIuMk Douika tosa rnpodup-
xara conuHagu. bopauio uykma yeruuary ueHTpudyrat o3
KOJIca, YHU 4U¥KMalaH a)xpaTull yuyH pe3uHa Hall Kuiru-
3WMAran Kamuuisap nurerkagad gpougananunamu. [pobup-
KaHW Yyam Kynga Kuiimairupu6, acra-ceKMHINUK Oulad Ka-
MUUISIDHU YUYW YyKMara Teryamaii, yHra siKMHIalTUpuia-
1. KanunnsapHUHT spuTMa 6UaaH TYIMIN TE3JIMTHHK PO~
OupKaHyu KMilauTupuiln 6uian 6omiKapyin MyMKuH. ByHna
Kanuwuisp nunerka 14-pacmia KypcaTUiaraHiek npodupka
YyeTura TassHMIM Kepak.

Kanwuisip numneTkaHuHr 3pyurMa OwiaH TYAUIIM Tyxraray,
NMUMETKAHU YCTKM TEIIMIM YHI KYJIHUHr Kypcarkud OapMoru
Ounad 3u4 OekuTHIANKM Ba TMIIETKAagard lieHTpudyrar 6oiKa
ripobupkara yrkaswiaany. 3apyp GynraH xonaappa 6y vin OuMp
Heya Mapta TakpopiaHaau, OyHaa uykMaHy JJoHKaIaTMac/IMKKa
Ba IMIIETKA MYMra YyKMa YTHO KOIMacIMrura xapakar KWIHII
Kepak. Bopauio uykma JioiKanaHub Kerca, pobUpka Muumard
apajianiMa KaiitanaH ueHTpudyramaHam sa UeHTpudyrar siHa
[UreTKa épaaMuia axparud oaMHaIu.

Yyxmaun oBuul. DpuTMagaH axpatu® onuHraH udykmara
spuTMaga 6yiraH uomsiap agcopbunaHub KOATaHJAMIH YYYH
yYKMaHU IOBHIL ajoxuaa axamusrra sra. Kynunya gykma
JIACTUIIaHTaH cyB OwiaH, Gab3aH UYKTHPYBYM pearcHTHUHT
CYIONTUpMAraH apuTMacu Gunan oBuinaau. Yyxmacu 6op
npobupkara 0,5-1mny €ku Oy 10BYBUH CYIOKJIMKIAAH KYHUITanu
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Ba WMia Taékya Ouiad sxinynal apamawrupunagu. CyHrpa
rnipobupKanary apajaiiMa UeHTpudyraradaam Ba YyKma yeTu-
[lary CYIOKJIUK NuIeTka épramuia axparud onuHanu. Opatna,
YYKMaH¥ GUp-UKKY MapTa JOBUIL KYIIMMUYATAPHU TYIUK HYKo-
THUIITa eTapiay Oynanu.

YykMaHy UCCHK cyB DuilaH 10BMII Tanab KMIMHCa, YYKMacK
Gop nipolupkara O3rMHA JUCTUIUIAHTAH CYB CONUHMO, iMiua
Taéxya OMNaH apanaliTUPWIany, MpobupKa cyB XaMMoMuia 1—
2 MuHYT veuTwiaa. CyHrpa npobupKanary apananimMa LieHTpH-
dyrananub, yykMa yCTUIaH UeHTpUdyraT HyKoTUAaIH,

Yyxmana puTam. KuMEBUI aHanuzna KynuH4Ya I0BUITaH
yykmanu kucioraga (xapbonatnap CaCO,, BaCO, yjkmacu-
HM), nuKoprnapaa (rmapokcumnap Al(OH),, Zn(OH), yykma-
CHUHM) EKU XaTTOKH, Ty3Tap spuTmanapyia (Macanad, Mg (OH),
gyKMacCHHA aMMOHWH XJOPHI 3PUTMACHAR) 3PUTHUIL Kepak
Oynany. BYHUHT yayH yyKMmara ToMUMIATHO SpUTYBYU KYIAIanm
Ba HIMHIA Taékya DUNaH apanalITHpUIaid. DPATYBIUIAH MY
MHUKIOpAa KYIIKIITa HIOMIWIMACITAK HO3UM, YYHKM 0an3u Oup
yyrManap XXyaa CeKUH dPUHIN; SXUTUCH apanaiiMaHy CyB XaM-
MOMMIa MCUTTaH MabKyJl XucobmaHanu.

SAHru Xocun KUAWHIAH YYKManap KYpUTWIraH YykManapra
HucbataH ocoH 3puiinu. Uykmanap y30K cakiaHraHma yiap-
HUHT TY3WIMILM Ba TapKubu ¥3rapud KeTUIU MyMKHH.

OpurManapau OyrraTam. AHUKJIAHYBYUM MOHMHUHMI KOH-
LEHTPAUKACHHY OLUMPUII YYYH 3PUTMAIAD YMHHM KOcaya,
TUresnap €KM KMYMK cTakaHIapaa cyB XaMMOMUIA UCHTHIE #inm
6unan OyriaTHnaam.

Kam Mugnopnaru aputmanap (1—2 toMun) oniuHaaH HeU-
TUnrad acbectiadHrad TVp ycTura YpHaTHIraH 1MdIla riacTHH -
Ka KM coat oiftHacuia OymiaTuiann.

Kuzaapum. TexmiupuiaéTraH MoaiajaH opraHng Gupuk-
Manap Ba aMMOHUWIIW Ty3nMapHU UYKOTHIN YUYH KH3OUDU-
Jtanu. Munna xusavpwining jgo3uM GynraH Koanuk 60p YuH-
HU Turej €KW Kocaya IITaTUBAArd YMHHU yubypyakka
VpHaATUIAAM Ba ras aJlaHracuaa €KW 3JIEKTP TUIUTKaNa KU3-
aupunaad. Kusnupuil tamoM 6yiray, Turen 8Ku Kocaua
achecT KapTOH YCTUAA COBUTHMIANM, IIYHIAH KEHMHIMHA
uir xonura yrkasunagu. Mceuk turen (Kocaya) maxcyc
KHC-Kuuiap Ounad yumaHagu.
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8.3. ToMun Ba MMKPOKPHCTANIOCKONNK PeaKiusiiapHAHT
OaxxapuaMImm

Tomunnap peakumsicd. AHAIUTUK KWMEa TOMYM aHaIK3 1ed
aTajyBYM MeTOA ¥3Mra xoc YpuHHK srayuianu. ToMYM METOIM -
i 1920 dunpan Gownad H.A Tanadaes wmmad yukay. Toman
MeTOMMHM unab yukumna H.A TasaHaeB 6unaH GUp BakTia
aperpusd onumu O.Maiirn XaMm WyryTaHm.

Tomun MeToauHM Gaxkapylaa KanwuIIpaYK Ba ajicopbnms
XOoOWcalapy MYXUM axaMusITra ara 6yauo, ynap €paaMuaa xap
XV MOHAApHHN apanaiiManap TapkuOuIaH TOTIMLI Ba aXpPaTHIL
MYMKWH. TOMYM aHAIN3MIA alpUM peakIIMsIapHHd YMHHU KM
WA TacTUHKanapaa €kd GuaTp Korosuaa Gaxapuin MyM-
KuH. ByHna ruractiHKara €Ky puaTp Koro3ura TeKIIMpHIaIuran
IPUTMaHVHT OUp TOMUYMCH TOMU3WIMO, YCTMra peareHT 3pHT-
mMacunan 6up romau kyimwiany. Hamiokana paHriu SupukManap
GKM KpUCTaJIAPHUHT XOCHIT OVITUINKM KY3aTHNAIN.

Tomuu peaknusicu ¢bunrp Koroszuma Gaxxapuaca Axinm a¢-
dext OGepanu, YyHKM CYIOKIMK Te3NMK OMiaH Koro3gard kKa-
NUIgpAap ToMoHuaaH cypunud kerany, Xocun 6ynray panr-
i GUPUKMa KOFO3 Oy ariHuHI KUMMK SKoluaa ancopOnaHajiy.
LIy cababsin peakUMSHHUHT cesrupanry GUp Heya MapTa opra-
au. Kymnagax, Ni2 AMMETUATTHOKCUM TABCUPU/IA EDKUH KU3HIT
pPaHIv KOMIUIEKC TY3 U¥KMacH Xocun 6ymuumra Kapad Toru-
nanyu. By peakuMsSHUHT CE3rMpIury mpodupkaia Gaxapuiran-
Aa XaM 1okopu O6¥nub, MunHmuMan xKoHuentpauus 1:700 000
r\mi 6unad uponanananu. Ly Ni**nonunu Tonui peakims-
ch QUATP KOFO3KIa DaxapHuiraHia MUHMMAaJ KOHLIGHTpalks
kutiMaty 1:3 300 000 r\mi ra TeHr Oyyamu, SbHU peakuus-
HUHT CE3TMPIIM ACSAPAW 5 MapTa oluaan.

ToMuu peakuusiapHu OGaxapuil yuyH €Tapiud FOBak
KYYCHUBNAaHTUPHUIATAH OK TacManu (PUITPp KOFosjapuiaH
doiimanannica, KyruiraH Hatika Gepanu. ToMuM aHaIM3HU
amMajara oumupUniga TUMETKAHMHE KANWIISp Y4UM
TekWKpUIaauran apyurMara [—2 MM 60TUpUNany Ba CYIOKIUK
Kalmuaisap Kydud Tabcupria MUreTkara KyTapuivinura kauap
Kyt Tvpunanu. CYHIpa MUIIETKAHU THK YILIarad Xonjga yYuHu
dunTp Korosu GYnarvra Terusud, quaMerpy Onp Heua MUUTHUMETP
KeJauraH HaM JIOF XocwJI OYiryHuya 6ocOpoxk, yiuiab Typriamm.
CyHr nUneTkaHy Japxoi oaub, HaM JOFHUHT MapKa3ura boluka
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Kanwingap nunerka Ounax my WycuHaa peareHT 3pUTMacH Ku-
purwiagu. JorHuHr Yaura xoc paHrra OVsuimuivra Kapa6, 13-
NIaHa8TTaH WOHHMKHT Gop-MyIIINTK Xakujla Xyjioca KWIMHAaIN.

MuKpoKpHCTANIOCKONMK peakuuanap. by aHanua Meroau
peakuuAlapd HATUXKacy MablyM WIAaKIgard KpyMcraiapra sra
oynraH OMpHUKManap Xocui OYAMILM acoCchia KaTHOHAap €K1
aHWOHIAPHH TOMHUILITa MMKOH Gepaii.

MUKPOKPHUCTATOCKOTIMK aHaiM3ia Xocwn Oyiaaurad Kpuc-
Ta/UIapHU Ky3atyuir yayH 60—250 mMapra karranairupud Kipcata-
IMraH GMOJIOTMK MUKPOCKON uiliarwiany. Tozanab joBuiraH Ba
KYDYK, LI TNACTUHKATA TeKIMpUIARUraHd spuTManas | Tomun
KOWIAIITUPHAKO, KypuryHda oymratiiany. Kypyk Komayk yerura
PEAreHTHUHI 3puTMacuiad Oup TOMYM ToMM3Miagm Ba 1—2
MHHYTIAH KeHMH apananivMa MUKPOCKOIT OPKATTH Ky3aTHIIaIy. X ocHil
OynraH KpucCTallJlapHMHT 1LIaKAW Ba paHrura acociaHuob,
AHMKJIAHYBUM UOH HOp-UVKIMTH XaKuaa Xyioca Yukapunanu. Jla-
Goparopust MUl fadTapura KpUCTATUIAD [HAKIT YH3M0 Kyirmany.

MUKpPOKPUCTANNIOCKONNK PeakLvsiiap Xyia KaM MHKIOP-
Jard TeKIIMPUITYBYM MOAJANAPHU aHaIM3 KUAMIITa MMKOH
Gepany, BakKTHU TeXaau.

8.4. Anammrnk kumé naboparopuachaa NI
KOUJANAPH

1. Xap 6up naboparopust MIUWHKA GOILUIALIIAH OIMH JapCiIvK-
JaH UIy WILITa TaUUTYKJIM Ha3apuil MacaiaylapHy YpraHuil JI03UM.

2. Nactnabxu naboparopusi MalIFyIoTHAa Y3ura akparul-
rad AUl XOMMHM Taptulbra comull, WTATUB-KYTUIArH peak-
THUBAAPHUHT XOUnaHuil TapTuOn OMnaH TaHULIMIL, KaneHaap
VI peXacuHU KYy4upud onuill Kepak.

3. W xoiin, uaduiap Ba YeKyHaziap Xap JOWM T03a X0IaT-
Aa Oymamy kepak. CKsiHKanapary peakTHBIapHUHT TOSAIUTTA,
alinukca, 5TUO0P KapaTHIN JI03MM. Xeu BakT (olimananunran
MUNEeTKaHM OollIKA PeakTHB CaKJIaHyBUYM CKIISHKATA THKMACIIMK
Kepak. bopnauio peaktus spuTMack udnocnaHrad 6yica, yHu
J1appoB SIHTH TaliépaaHraHy OWIaH aliMaIITUPUILI MYMKHH.

4. DOpurmanapw (kv ay¥kmanapu) 6op nipobGupkanap sBa Ooi-
Ka WIMIWIADHM aallITUPMACIIMK YYVH yiapaa HUMa GOpIUuruHu
KypcaTyBuM aTukeTKanap OwiaH Genrunaim josum oVnanm.
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5. KoHLIeHTpIaHTaH Kuc/loTaaap Ba WILKopJiap 6MIaH 3XTH-
étkopoHa ui o6 Gopunand, YyHKM yiap Tepura €éKM Ku-
WumMra caupal, TEpUHMHr KYHAMMIMWTA Ba KUWUMHUHT
TEIIWIHWILATA 0NKW0 KeauluM MyMKuH. Tepura Kuciora €Ku
MIIKOP caupaca, 3apapiiaHraH Xoi 'BoIonposoj XyMparu
OCTH/Ia K¥I MUKZOpAAry cys OWiaH IoBUIaau. Arap kepak Gyiica
KHCIIOTa KOJNAWKIApH coja IPpHUTMAcH OMJIaH, WITKOPHUHT
KOMAWKIapH cMpKa KHCIOTa IpyuTMacy OuiaH HeTpainaHani.

6. 3axapsv raiap Ba Oymiap xpaiuiiy GuiaH Gopamirad XaMma
peakuusuiap Mypi wikadia 6axapunaau. by peakuusnap yuvH
HlIIaTWIrad WiMILAap Xxam yiua ep/a osunub TozanaHamu. ’

7. Kymyur Tysnapy cakjioBY¥ 3pUTMajiap, apajialiManap
Maxcyc CKIsiHKanapaa TyrnnaHanu (0y apanainmManapiaH Ke-
HUHYAIUK KYyMYLI METaNWHM aXparud onuil MyMKHH).

8. OcoH anaHrajaHyB4M Ba ydyBYaH Mojnaiap (crupr, 6eH-
301, yraepor cyiidun Ba 6o1IKaTap)HK anaHra 6K Ky4id Ku3y-
raH acOobnap AKMHMOA cakiall MyMKWH 3Mac.

9. 3axapnanu® KONMILUZAH cakylaHHIl YUyH JiaGoparopusi
XOHacKa OBKATIaHMII KaThUsaH MaH KunuHanu. Minnap 6axa-
punub GynrangaH KeiuH, KVUIapHU axiydnad oBMII 3apyp.

10. DnekTp 3HePrUsSICMHU, Ia3HM Ba JUCTH/UIAHIAH CYBHH
TexXab WILIATHLI JO3HM.

11. JlaGopaTopua MIIUIApY Tyrarad, MOIWLLUIAPHH IOBUIL, WIL
XOHUHU TapTUbra comuin Kepak, ['a3 Ba cyB XYMpakiapuHH
GexuTHO, 3nexTp ac6obIapUHUHT YYUPHIITAHWTA UILIOHY XOCHIT
kunubruna, naGoparopusiial YMKuO KeTwil MyMKWH.

8.5. Jlaboparopus HILNADH JA(TAPUHN IOPrH3HIN

Xap 6up TanaGaHuHr nadoparopusg Wiy padbTapy TYTHINW
Tanab kummHaau. Mm nagrapura yun yTkasunamurad KyH, 1a6o-
paTopysd UILMHWHT HOMU, YTKA3WIAOUTaH TAXpUOanapHuHr tag-
cranory €3mwnany (acGoGHMHT TY3WTHILK EKM pacMU YHAWIALN).

HMonnapHusr Xycycuii peakuisUiapyHy YpraHrasaa miu gacgp-
Tapura TeKlUpUiIagurad MOJIaHHHUT Ba PEareHTHUHT HOMU,
(opmynacu, Gopagurad peakuMsSHUHT MOJEKYNslp, MWOH-MO-
JISKYNAP BAa KUCKAPTUDWITAH MOHIW TEHIVIAMAanNapy, Ky3aTwi-
rad Tawky 3(QQeKT, Xocul KWIMHTaH YYKMaHMHT Xoccaslapy
(paHry, KUCIOTANApAA DPULI-3pUMACINTU Ba foliKanap), my-
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HUHIACK, PeaKUUsIHU aMaiira OIMpUHll WapouTIapyu €3uianiu.
XammMa €3yBrap aHUK, Ba TapTHONU OYIMILK Kepak.

Kyiiuna cudar ananusu 6yiinua kunuHraH gabopatophs
UILIapy HATHXaJlapUHKU €3UILHUHT HAMYHABUN DIaK/IapuHI
KeJITUpaMus.

1-naGopaTopusa wim

Brpuirys rypyx KaTHORJADHHMHI XYCYCHHl peakuusaiapu

AHAUTUTHE PeaKIVIHUHT
é MOUICKYAAp, HOH- Kysatun-
Texumpuaysuu AUHAAIUTAH
T/p KaTHOH el:w ::auu Kypear‘::xﬂr ( MO RO A0 ik i
b KHCKAPTHPHITAH HOH Xxonuca
TCHI1AMACH

Karuonnap apanamiMacy €Ky aHuMOHIIAp apajialliMachHui
adanus gKunuin 6yiliga Haszopar vliliapuHu Oaxapravpa Ky
nadTapura KWIHHTaH TeKINUPULUIAPDHWHT HaTHKanapyd Kyin-
Jard KeTMa-xKeTnukaa €3uiuiiny MYMKWH: TeKIuupuiaguraH
Monna, GaxapunraH Taxpuba Ba KVIUWATaH peareHT, Ky3aThil-
ral xonuca sa TaxpubanapoaH Kenud YUKKaH Xynoca.

Nm padrapuia KaTHOH Ba AaHUOHTIAD apajailiMacy aHa-
JIM3A HaTHXallapMHU KyWUWIaru HaMyHaBui waxnua udo-
Jajiall MyMKMH:

2-jabopaTopus HIUM

BHpHHUH Ba MKKHHYH rYPYX KATHOHJAPH APJAUIMACHTA
JOHp HA30PAT HIUH

baxapuaras
T/p| Texumpuiaauran Moaia Taxpuba Ba
KYIUMATAH peareHT

Kysamunran| Xynoca
Xoauca

Sxyuuii xynoca. Tekunipwirand 3purMana Ky#ugaru WoH-
nap,—————— OOopAUTM aHUKIIAHIN.
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Cagonnap

1. lpuM MUKpPOKUMEBHUI cudar aHaIM3KMAA KaHlal HIUII-
nap uumatwiagu? Kynnanwiagurat WMLLIAD HOMU Ba BasH-
dacuHu 1apxiaaHT.

2. Ananusna dolnatanuiagural MIMIUIAPHU I0BMLI Tap-
TUOU KaHmai?

3. Cudar aHanu3una KyuiaHUIaIurad peakTUeiap Ba yjap-
HUHT KOHLEHTpaUUSaNapy kaHaai 6ynagu?

4. flpum MUKpoMeTon 6¥iinua KUTMHATMTAH aHaU3a 3pUT-
MaJlapH¥ MCUTHIN METORUKACHUHM TYILLYHTHPHHT.

5. TonunaauraH MOHHM YYKTUPHUII peakuusiapy KaHnai
TapTubaa amanra omyupuIani?

6. OpurmanaH yyKMa Kauaail ycyn GunaH axparunanm?

7. Hentpudyrariu Goliika mpodupkara YTKa3suIl KaHnai uyn
Guiian aMaira olwMpunagu?

8. U¥kMmaHu IOBUII TapTMOM Ba U¥KMaHW 3PUTHLIHHU
TYIIYHTUPUHT.

9. OpuTMatapHy OyRIaTHMIU Ba KOJJMKHHW KH3IMPHIL Me-
TOOWUKACH KaHaau?

10. Tomumnap peakiisUlapUHKHI MOXUSTH Ba Oy peakuus-
JlapHUHT acdh3an TOMOHJIapU HUManapiaH ubopar?

I1. MUKpOKPHCTAINOCKONVK peakiidsulapHi aMalra ollx-
pHULI WYIITapUHW TYLIYHTUPUWHT.

12. AHanuTuK KMME naboparopusnapuia nul Oaxapuira-
Ja KaHaai Kouganapra puosi KWIMII Kepak?

Tectaap

1. NaCl aunr 500 r 10% ny spWTMacHHM TaHéprall yuyyH
LIy Ty34aH He4a rpaMM Kepak Gymanu?

A) 50 1;

B) 40 1;

C) 58,5,

) 60 r;

E) 30 r.

2. 60 r cyna 20 mi 40% nu docdar kucnora (p=1,254 r/
MJ1) 2pUTUNIAM. XOCu)l OYiraH 3pUTMaHUMHT (OMU3 KOHUEHTpa-
Lusicy KaHgaii?
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A) 10%;
B) 11,8%:;
C) 10,18%;
H) 5,9%;
E) 8,11%.

3. 1 natp cyspa 10 r muc (II)-cyndar sputuirad, spurma-
HUHT MOJISID Ba HOPMaJi KOHLEHTPAIMSIapUHI XMCOOJIaHT.

A) 0,0312 M; 0,0625 N;

B) 0,625 M; 1,25 N;

C) 0,0625 M; 0,125 N;

) 0,125 M; 0,0625 N;

E) 1,25 M; 0,625 N.

4. 500 ma 0,05 N sputMa Taii€piall yayH Heda rpaMM Ha-
TpU¥ TUOPOKCUI KpUCTalIapu kepak 6¥manu?

A) 10 1;

B) 0,l 1y

G2 1

A 171

E) 0,5 r.

5. Cynédar kucaorauuHr 59,7% nu spurmacu (p=~1,50t/mi)
HMHT MOJIFP Ba HOPMaJl KOHLIEHTPALIMACHHUA XUCOBIAHT.

A) 18,2 M; 9,IN;

B) 9,1 M; 9,1 N;

C) 18,2 M; 18,2 N;

1) 0,91 M; 1,82 N;

E) 9,1 M; 18,2 N.

6. 2 mutp 0,05 N spurma rait€pnaut yayn 40 % nu cupka
KHCTIOTa 3pUTMACHAH HeYa rpaMM oJivuHanu?

A) 151 ‘

B) 105 1;

C) 14,5 ;

1) L x

E) 8,11,

7. 0,3 N 5 nutp spurma Tadiépianl yayH HUTPaT KUCIOTa
apuT™Macu (p=1,31 r/Mn)aaH Heya MIITWIUTP Kepak Gynama?

A) 144 wmn;

B) 140 mu;
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C) 14,4 wmn;
JD) 44,1 wmnm;
E) 72 mn.

8. 2 nurp 0,2 M sputma raiiépnanita 30% 511 XA0pUI KUC-
sota sputMmacu (p=1,15 r/Mi)naH Heya MAJIMIUTP capdranu-
LIHHKM XHUcoOIaHT.

A) 40,3 mi;

B) 42,3 wu;

C)43,2 mn;

) 21,15 mn;

E) 41,2 mn.

9. Xnopun xuciotanusr 150 mn 20% nu spurmacu (p=1,1
r/Min) Hu 900 M rava cylonTupuiny. Xochi 6ynran kucnora
SPUTMACMHMHT MOJISIP KOHLIEHTpaLMACHHM aHHKJIaHT.

A) 0,95 M;

B) 0,94 M;

C) 1 M;

o) 1,15 M;

E) 1,25 M.

10. AmoMunnii cyadaraudr 0,5 M 3pUTMacCMHHHT HOpMal
KOHIIeHTpalusicd KaHaai 6ynaan?

A) 6 N;

B) 1,75 N;

C) 1.5 N;

M) 3 N;

E) 0,5 N.

11. 200 v pa 2,2 r Bogopoz xyiopu 6§araH XJopui KUcio-
Ta 3PUTMACHHMHT HOPMRJUIUIMHU XUCOOIAHT.

A) 0,6 N;

B) 0,25 N;

C) 0,03 N;

) 3 N;

E) 0,3 N.

12. 2 nutp 12,5% nu 3purma Taiéprain yayH cyndar Kac-
nota (p=1,84 r/Mi) S5pUTMACHIAH HeYa MUUIWIUTP Kepak 6y~
HIWHK XucobIaHr.
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A) 171 w;
B) 167 mu;
C) 137 mum;
) 161 mmn;
E) 117 mn.

13. 300 munmnmrpuna 5,88 r H,SO, 6ynran cyndar kucnora
SPUTMACHHHUHT HOpMaJl Ba MOJISIP KOHLIEHTPAIMAIAPUHMA TOTTHHT.

A) 0,4 N; 0,2 M;

B) 2 N; 4 M;

C) 0,2 N; 0,4 M;

) 0,04 N; 0,02 M;

E) 0,2 N; 0,2M.

14. 2,5 nutp 0,2 M spuTMa Tatépnalira HaTpUi THAPOKCUI-
HUHr 2 N spyuTMacHiaH KaHua XaXM Kepak?

A) 200 mn;

B) 520 mu

C) 125 wmu;

) 25 mn;

E) 250 mu.

15. SO,* vioHnapuHUHT KoHUeHTpalusicu 0,2 MoI/n ra TeHr
6ynca, 1 svtp apuTMana Heva rapmm SO, wonn Gynanu?

A) 192 1;

B) 9,6 1;

C) 19,2 1;

) 1291

E) 1,92 r.

16. 400 M1 0,5 N apurma Taiiépiaut yays ZnSO,.7H,O kpuc-
TaJINOTMAPATHAAH KaHua oJiIl Kepak?

A) 14,7 ;

B) 2,876 1;

C) 26,7 1;

) 28,76 t;

E) 27,6 .

17. CaSO, Ty¥uHran 3puTMacyHUHT | Tutpurza 2 © Ty3 3puraH.
OpUTMaHUHT MOJISIP Ba HOPMaJl KOHLIEHTPALIMSICKHI XMCOBIIaHT.
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A) 0,15 M; 0,3 N;

B)OO]SM 003N

C) 0,03 M; 0,03 N;

H)OOISM OOISN f
E) 0,03 M; 0,015 N.

18. 400 M 0,092 N »
3puraH 6ynanu?

A) 2,064 r;

B) 20,64 r;

C) 2,604 r;

) 1,032 r;

E) 2,406 r.

PUTMajia Heya rpamMM YIoBYM Karuii



KATUOHJIAPHUHT XYCYCHI
PEAKITUSIJIAPY BA KATUOHJIAP
APAJTAITIMACH AHAJIN3H

IX BOB. KATUOHJIAPHUHT BUPVUHYHA
AHAJIUTUK I'YPYXH

9.1. Bupunyn rypyx KaTHOHNAPUHMHT yMyMHii Tascudu

BupuHuy ananurux rypyxra Na*, K*, NH,*, Mg?* Ba 6an3u
6up Gomlka KaTHoHIIap KMpUTUIanu. By KaTHOHMapHUHT KYmyu-
JUK TY3JlapH CyBIa SIXIUU apuinu. Iy cababnu, 6y
KaTWOHIAPHWHI XaMMacUHUHT YYKTUPYBYH YMyMUHR rypyx
peareHTH iyx. bupunuu rypyx KaTHOHJIADUHMHT XaMMacH CyBIH
SpuTManapia paHrcus 6ymany.

l-aHanuTUK rypyx KaTUoHIapu GHOKMMEBUIL Ba GUONIOMHK
Xapa€Hiapia Myxum Basyidany 6axapamunap. Tynpokna Na*,
K*, NH,*, Ba Mg KaTHOHJIApH OCOH 3PYBYM Tyanap (XJopus-
JNiap, cyiadarnap, Hurpatiap, KapBoHatiap Ba Gowkanap) Xonuna
yapadinu. Harpuii tysnapu (Na,SO,, NaCl, NaHCQJ) wyprnaH-
TaH TYIIpOK TapKnbKiia GMpMyHYa KYTIpoK yupainu. Yeumiukinap
YYYH TYIIpOKJia Na]—ICO3 HUHT Oyminm 3apapsunup.

Na* karvonnapura Kapama-kKapuid ynapok, K* ga NH'
KaTHOHIAPH YCHMIIMKIIaDHUHT O3HKJIAaHUILM YYYH 3apyp XuUcob-
MaHanu. Marnuii xatnoun Mg TY3NApPUHMHT TYTIPOKIA 03
MHKJIOpIa Oynuum Yeummmkiap OPraHU3MHHUHI MEBEpHATU
Xa€Tuil baonuaTu Y4YH 3apyp, YyHKHU Mariuii Yeumumknap-
HUHT ST TTMEHTU—XJIOpOdWLT TapKuGHaa 6Vmanu.

Bupunuy rypyx karuornapu MyXUM MUHepas ¥FuTiap tap-
Kubura xupamy. Tabuuiiku, Na*, K*, NH,*, Mg* karvoma-
PHHUWHT XyCYCHH peakUMsIapUaaH MUHEpan YFUTIapHN aHanu3
KWIMLIA J1abopaTopys aMaluéTiia KeHr doiinananmnanu.

Hly 6unan Gupranuxna HaTPUii Ba Kanuit GupukManapu
OZaM Ba XallBOHJIAp TYKMMAIapy Ba (UBHOITOIVK CYIOKITHKIIA-
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PHHMHI Tapkubuii Kucmnapunan xucobanaad. NaCl winr 0,9%
Jii spuT™MacH (PU3KONOrUK 3pUTMAa) KOH MYKOTHIIapaa Ba
Ouonoruk TekuMpunUiapia ULITaTUIa0N. Harpuit runpoxap-
GoHaT Ba MarHMi OKCHJI OLIKO30H GYIOKTUTMHUHI OPTHKYA
KUCIOTRIUIIMIMHYU HeHTparamira xuamMar Kuianu.

Harpuii Ba xanuii Gpomujuiap acab cvcTeMacUHM THHY-
JIAHTUPYBUYM BOCHTanap rapMkacuia MUCTebMOJ KWJIMHALH.

OKcuIapHUHT YUPUIIK HaTVOKacKuIa aMMOHMI Ty3mapu Ba
aMMMak Xocuna 6ymanu, Tabumii cysnapna GyJapHUHT OYIHIIU
udnocnanuil Genruck xucobnananm. NH," karnonu Ba Gab3u
6up Golika MoHyap OOp-MYKJIWIHHU TEKINUPHO, CYBHHUHT
cucaTy Haszopar KWIMHaIN.

9.2. Harpuii Na* KaTHOHHHMHAT XyCycuii pearmusIapy

Taxpubanap HaTPUAHUHT CyBa SPUIIMIaH Ty3napu —
XJOpUIHM, cyndati, HUTPATH 3pUTManapuaan doinarapund
Gaxapunann.

1. Kanuit qurunpoanramonar KH,SbO, narpuii Na* xatu-
oHsiapy OMiaH HaTpUil JUTHAPOAHTUMOHATHHHI OK, KpWCTa-
JIAK YYKMacuHU XOCUII KUJanu:

T‘JaCl‘i‘K]"'];!Sb()4 = NaH25b04¢+KCl
Na*+H,SbO,” = NaH,SbO,J.

Hatpuit Tyau spurmacupad npoGupkara 5—6 ToM9H conub,
yerura miyH4ya TOMYM Kaidi JUTHIPOAHTHMOHAT BPUTMACKAAH
KyoIuiaoy Ba 1Miua taékya épnaMmia pobupKaHMHT apanaiima
Typrad KUCMMIIAIH MYKH IEBOPH 103aCH MIIKATTIaHAIU, X oc OyraH
HAaTPUii IUTUIPOAHTUMOHATHUHT OK, KPUCTAILT YYKMACH TYLIAH.

AHaNUTUK peakUMs KyWuaary mapoutiapaa Gopanu:

- HaTpuUi Ty3d 3PUTMACHHUHI KOHLIEHTPALIMSICU €Tap/iu
lapaxaja 6y JT03UM, IUYHUHT YYYH CYIONTHPHITaH 3pUT-
Manapu OyFiaTuiany,

- DPUTMa MYXUTHU HEWTpan €KW KyucH3 uiikopuii 6yimumm
JI03MM;

- XocwuJ1 BynanuraH YyKMaHWHT 3pYBYaHIIUTY UCHUTHITaAHAA
OPTraHNuru cababnu, peakuusi copykaa (15—20°C) onub
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Gopunainy. baszan npobupka MYMAATH 3PUTMACKH BOAOIIPOBO/L
cyBy OWIaH XXYMpaK Taruia COBUTHIIAN.

2. Ypauun anerar UO,(CH,COO), natpuii KaTHOHIapUHY
MUKPOKPUCTAJIIIOCKOTNIUK peaklius EpraMuia aHMKIamra uM-
KOH Bepanu.

Huvima mnacruHkara 6Up TOMYM HATPUN TY3M 3pUTMACU
KOWNMAUTUPUIAIW. YHU OXUCTATUK OKMnan KypuryHuya 6yrenatu-
napu. COBATMIINAH KYPYK KONOUK YPAHMI alleTaTHUHT CYIONTH-
puiraH cupka kucnoragary | Tomum apuTMacy Owiad wiia
Taékya OunaH apanamiTupunagd. 1—2 MUHYTAaH KeMHH MUK-
pPOCKOTI OCTMIA sIXIIM apkIaHanurad HaTpuii-ypaHus aiie-
TATHUHT CAPFUIL PAHTIATY TEeTpasjip €KU OKTasAp Ilakigari
KpUcTaiapu Xocun Oyiamu:

NaCl+HCH,CO0+UO0,(CH,C00),=NaCH,COO
UO,(CH,CO0),+HCl

Na*+CH,COO" +UO,(CH,C00), = NaCH,COO-
UO,(CH,C00),.

Peakuusa xyiupary wapoutia Gaxapunanm:

- Na® KaTMOHMHM TONWILIA 3PUTMA MyXUTH HEWTPaIIra SKUH
O nuim kepak. Kucioranu spurMaiap oaiMHAaH aMMUaK 3puT-
macy GuiiaH HelTpannaHanu.

3. Anasranm Gyam peakumacH, YUy xanka KWimnb Kaiipuirad
MaTHHA KM HUXPOM CHM KAaBILAPNAHTaH LIMINA TAEKYA OJIM-
Hazau. Jlactinal CUMHUHT TO3anurura WIIOHY XOCWHII KUIWHray
(cumuu HCI aputmacu Gunan xyiunad, panr UyKonaryHya aiaH-
rafa Ku3nupub Tozanmanamm), KM3ub TypraH cuM Hatpuil Ty3u-
ra kM HaTpuil Ty3u sputMacura Gotupunaau. CyHrpa iy cum
Ta3HMHT PaHTCU3 allaHracura KMpHTHIICa, ajlaHTa CapuK, paHr-
ra 6ysnagmn. Peakuust xyna cesrup 6ynub, capuk panr 10—15
CeK MaBOMHUIA MUVKonManou.

9.3. Kammii K* RaTHoHMBMEHT Xycycuil peaknmsiapa
Kanui#i kaTHOHHHMHT peaxlMSIapUHU ypranuinga Ka-
JIMWHUHI CYBAAa 3pMNWAWUIraH XJIOopuaH, cyndarTd Ba HUTpa~

TUAaH doHmaNaHUuNanu.
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I. Harpmii rexcanurpokobaxrar (II1) Na,[Co(NO,).] K*
KATHOHM OWNaH KYII TY3HWHI' CapMK KpUCTA/UIMK YYKMaCHHHU
XOCHI KWJIAIH;

i
2KC1+Na,[Co(NO,),] = K,Na[Co(NO,) J¥-+2NaCl
2K*+Na*+[Co(NO,),J* = K,Na[Co(NO,), V.

KonyccumoH npobupkara 2—3 TOMUYM Kajluil Ty3U 3pUTMa-
CHJlaH COJMHAIY Ba YCTHUTA 1IIyHYA TOMYIW HATPUii reKCaHUTPO-
kobBanrar (111) apurMacunan Kymnany. EpxuH capuk paHrau
KPUCTA/UTMK Y¥Kkma xocus O6ynanu.

Peakuusinu Gaxapuiujia Kyiugard miapoutiapra ssTu0op
Gepuill JIO3UM:

- TEKIUMPUIIAJIATaH 3pUTMaHUHT pH KuiiMaTu 7 1aH 10KopH
Oyamachuru xepak, YYHKM MLIKOPMH MYXUTIA PEareHT 3puT-
Macu napyanaHagy. Kyuny kucioTanyd MyXUTOa yykMa 5puo,
HUTpAT Kucmora Xocun 6§10, YHUHT napyajlaHWIuW HaTHXa-
CHIa a30T OKCHIapM Xocui 6ynanu;

- By peakuusgHu Gaxapuil y4yH SIHIM Talé€pnaHraH
Na,[Co(NO,),] aputMacu 3apyp, YyHKU PEarcHT 3pUTMacH Y30K
TYpHb KoJica napyanaHu®, nymwry pauray Co?* HOHIapy X0CHI
kwitanu. byHzait nyiury paHmm peareHT aputMack K* MOHMHK
TOTIMLI YYYH SpaMaiiiu;

- MPOOUPKAHMHT apanailiMa TYPraH MUKW A€BOPH 103aCUHA
liyia Taékya GuyaH MIIKanam €Ky apanaliMaHu vaikaruil
uyyKMa xocun OYAuil kapaHUHY Te3nallTHpaiy.

2. Buno kucaora H,.C H 4O €KM yHUEHT TY3H HATPHI THAPOTAP-
Tpar NaHC H,O, kanmii katuonu K* Tyanapu Ounax ok maina
KPMCTaJUTMK KTUI rdapoTapTpar 9yKMack XOCH KWIajiu:

KCl+NaHC,H,0, = KHC,H,0,}+NaCl
K*HCH,0; = KHC,H,0!.

KoHyccumon npo6upkara 4—5 tomun K* Ty3u sputmacu-
AaH TOMW3WIMO, WIyHYa TOMYM BUHO KMCIOTAcH €KW HaTpui
rrpoTapTpaT 3puTMacunaH kKyumnagu. [podupkanu uuMparu
apanalmimMacu O6uUlaH BOIOIPOBON XYMparu ocTuia cys OuiiaH
COBUTWJIAIM Ba NMPOOMPKAHUHT WYKK JEBOPM lIMIIa Taékua
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OwiaH MIKanaHca, 6Up 03 BaKTAaH KelHH OK Malja Kpucrai-
Jiu uykma xocus 6Vna Goninanay.

K* katvonunn Oy pearcHTiap OMilaH TOIMMIN 1HAPOUTIAPH:

- sputMana K* noHuHuHr KDHLIeHTpau‘HﬂCH eTapny Jjlapa-
XKazia 1oKopH OVIIHINM Kepak;

- Taxpuba coByKlia YTKa3WIKLIN JO3UM;

- 3PUTMA KYYCH3 KMCIIOTany €ku Heitpan (pH=4-7) 6ynu-
1Y Kepak.

3. Harpuii-Kypromuan FeKCaAanNuTPOKYNPUT (1)
Na,Pb[Cu(NO,),] K* xarnonnapyn GuiaH Kopa €K1 XUrappanr-
1 KyOCHMOH Kpucrauiap XoCun KAnagu:

2KCI+Na,Pb[Cu(NO,)] = K,Pb[Cu(NO,) [ +2NaCl

2K*+Pb?*+[Cu(NO,)]* = K,Pb[Cu(NO,) ¥ .

Kamuit Ty3u sprTMacuHUHT 6UD TOMYMCH ILUILA IUTACTHHKA-
ra TOMU3WIaIy Ba KypuryHua 6yrnarunamd. CyHIpa KypyK KOJIUK,
HATpUii-KypromyH rekcaHutpokynput (I11) spurMacuHuHT 6up
TOMYHUCH OMJI2H apalallTUpPHUIND, MMKPOCKOI OCTMIA XOCHJ
OynraH Kpuctamap 1akiy Ba PaHTU Ky3aTHIIaau.

PeakuustHUHT GOPUILL ILIAPOUTH:

- TeKUIMPUIaaUrad sputMaHunr pH kuiiMatn 6—7 6Vmu-
LM Kepak;

- Oy peakumara NH," kaTHOH/Iapy XanakuT Gepaju, YyHKU
NH,* kaTMoHmapy XaM ailHu pearent 6unad K karvonura yxiuain
Kopa Kpucramap xXocui kunagd. Ly cababmu tekimmpuiaavrad
apurMaziaH gacrassan NH," KaTHOHIapHHY AYKOTUIL JIO3UM.

4. Anawrann O0ysm peakumsicw. To3amaHTaH IUIATUHA €KUM
HHUXPOM CHUMHM KH3IUPHUO, Kanuit XJIOpUI 3PUTMACHUTA TYILH-
puany KM KaTTUK, Kandit Ty3lapu KpUCTalIapura Terusmuia-
[u. CuM 9puTMa TOMYMCH €KV KaWii TY3W 3appavanapy 6rnan
ra3 alaHraCHHMHT PAHICH3 KUCMMIa KMPUTWIAAKW. AJTaHTAHWHT
OuHadua paHrra KUpWIY KysaTiiiaay. Bysnail panrHuHr Xocun
OYnuIy Kajduil Tysnaprra Xocaup.

9.4. Ammornii NH,* kaTnonuauar xycycus
peaKuusIapH

TaxpuGanapuy Gaxapulll ydyH aMMOHMI X10PHL NH,CI
€ku ammonwmit cyndar (NH,),SO, napHuHr 3pmmanapm1aﬂ
dbolipanannnany.
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1. Viosun muxopaap NaOH éxu KOH ammonwmit Ty3napu
spUTManapura Kyirub KU3AMpHMATAHIA TasCMMOH aMMMak
axpanud YMKamgu: ;
i
NH,CI+NaOH = NH,T+H,0+NaCl

NH,*+OH" = NH3T+ H,O.

ITpoGupkara aMMOHUM Ty3u 3pUTMacunad 2—3 TOMYM TO-
MHM3KIKO, yetura 3—4 ToM4YM MIIKOp 3pUTMacKlaH Kyuianau
Ba npobypKa MYumard 3puTmMacu GuiaH cyB XaMMOMMAA UCH-
TUNAIM. AMMUAKHHHT axpajub YMKMIIVMHY XWargaH GWIvil
MYMKMH. JIeKHH gXIHCH HaMaaHTaH KU3WaI €KW YHMBEpcal
JIAKMYC KOFO3MHU NpobupKaaaH axpanut yukaérrad 6yrra Ty-
TWIaOH, OyHOoa JaKMyc KOFO3W KYK paHrra Kupamu, cababwu,
axpanub yMKasTraH aMMHaK TaKMYC KOFO3/Iary ¢yB OUaaH Tab-
cupnalinb, aMMOHME FUAPOKCUA, XOCUIT KuUNanu:

NH,+H,0 = NH,OH.

Xocun 6ynran NH,OH acoc xoccacura sra Oyaratinru
VUYH JJAKMYC KOFOSHHM KYKapTUpaiu.

Taxpubanu Gaxapuil IApOUTH Kyhujarunapiad nbopar:

- peakiusaHu Gaxapuiga sputMaHuHT pH KuiimMatd 9 faH
KatTa OVIMILIN JT03UM;

- 9PUTMAHM UCHUTHIL JIO3UM;

- HaMJIAHTaH WHAMKATOP KOFO3WHU IPOOHMPKAHWHI MYKH
[IeBOpUIa Ba SpUTMAara Teru3Mai yuuiab Typuil Kepak;

- UHAMKaTop cudaTuga deHondTaNleuH LWMMIMPWITaH
dbunrp KorosunaH doinanaHum MymMkuH, 6y NH,* kartnoHu
TABCUPHIIAH KM3apaiu.

2. Heccnep peaxrupn (kommrekc Tys K,[Hgl,] mmr KOH
opuTMacH Omias apanamiMacH) aMMOHMI Tyanmapyu 3pUTMacH
GunaH Ttabcupaamvb, OKCOOUMEpPKYP aMMOHMM HOIMAHWUHI
KU3UI-KYHFUP paHIIIM YYKMacUHU XOCUIT KWJTaau:

NH,CI+2K,[Hgl ]+4KOH =[OHg,NH,[J{+KCI+7KJ+3H,0
NH,*+2[HgJ J* +40H=[OHg,NH,}J{+7J+3H,0.
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AMMOHUA TYZUHUHI CYRJITUPWITaH 3PUTMACUIAH coatr
olfHacH KM 1WIMILA I1acTHHKara 6Up TOMYY TOMU3UIUO yeTu-
ra 2 Tomud Hecciiep pecakTHBH KylUMnagu (PeareHTHU aMMo-
HHH Ty3Wra kKaparaHja MYJpoOK ONHMII Kepak, YYHKH uykMma
OpTHKYA aMMOHHKH Tysuma spuidnu). Peakuus natuxacuia
KH3UTI-KYHFUpP YYKMa XocHui Oynann. Peak IMAHUHT Ce3rupiury
foKopu 6Y216, xarroku Tacoauduii NH,* kVumimuacu viitu-
POKWUHM K¥pcaTogaiu.

TaxpubaHu YTKasuIll 1HAPOUTH:

- aHanu3HU Oaxapuiuna Heccnep peakTMBUAAH MVIPOK
KYHIKIL Kepak;

- NH," nonuny tonmura sputmaigarn Fe**, Cr'*, Co*,
Ni?* kaTUOoHNapH XalakUT DEprafiury yuyH TeKIIMpHiialuras
spurmara Kanuid-Harpuii taptpar KNaC H O, nunr 50% nm
IPUTMACK KYIWINO, KypcaTUirayd MoHIap KOoMIUieKe Oupuk-
Majiapra aiflaHTUPUIIaIN.

9.5. Maramii Mg?* RaTHOHMHAHT XYCYCHIi peaKnuaiapu

MarHuit KaTHoHU peaklusiapyHu Yrkasui yayH MgCl, éxu
maruui cyndar MgSO, aputmanapunad GoiinanaHuil MyMKHH.
1. Viorun mnxopaap NaOH sa KOH maruuii Ty3napu 61-
J1aH TAbCUpIAaIWG, KucnoTalap Ba aMMOHHMI Ty3napuia 3pys-
yu OK amopd MarHuii TMAPOKCHI YYKMACWHN XOCHJ KWIau:

MgCL+2KOH = Mg(OH),|+2KCl
Mg?*+20H- = Mg(OH), .

By peakuusinan Mg?** KaTHOHUHU OMPUHYM aHATUTUK TYPYX-
HUHT OOLIKA KATUOHAApUIaH axpaTuiiia QovnanaHwiaiy, YyH-
KM DO11KA KaTUOHAApHUHT TMAPOKCUANIAPU CYBJIA SIXIIY 3pUIiIH.

ITpobupkanary 2—3 TOMYM MarHuii TY3U apuUTMacura LyHya
muxgopaary NaOH éxu KOH sputmacu kyiiunaau, amopd
XOJIJar¥ MarHui TMAPOKCUAHUHT OK IYKMACH XOCHJT BVmany.

Peakumgrunr Gopyim yayH:

- TEKIUMpHWIaAurad dpUTMa MyXUTH MIIKOPUM Gyaunm
Kepak;

- aputmaga NH,* voHnapiHuHr 6y YyKMaHusr xocm
GynMacnurura onuld Keanmmu MyMKUH.
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2. Harpaii npodrocar Na, HPO, aMMoHMIt I'MIPOKCHT Ba aM-
MOHHIA XJIOPHA MIUTHPOKW/Ia MArHKi Ty3napy OWiaH MarHMi-am-
MOHMH (hochaTHUHT OK, KPHUCTAILIMK YYKMACHHH XOCHIT KUIalu:

{
MgSO,+Na,HPO,+NH,0H = MgNH,PO,{+Na,SO,+H,0
Mg?*+HPO *+NH,OH-> MgNH,PO,{+H,0.

[Tpo6upkara 2—3 Tomun Mg?* Ty3u spuTMacu coiub, ycTu-
ra 2 TOMYM aMMOHWIi xyiopun Ba 4 Tomun pearentr Na,HPO,
spurmacuian Kyumniaay. Cyurpa NH,OH nunr 2 N opurmacu-
JaH VIIKOPHUI MYXWT XOCWUI KWIMHTYH4Y2 (JlakMyc épramujia
aHMKJIaHATH €KW aMMMaK XMIMHMHT Naiigo OYmuiuura Kapa0)
apanamTupu6 Kymiany. CyloaTHpWITaH 3pUTManapia yjkma
6upo3 Myj1atiaH KeMuH Xocu 6ynand. Yykmauuur xocun 6ym-
IIWHA Ya#kaTuil EKM npobdMpKaHWHT MYKH JICBOPUHM 1LIMILIA
TaEK4ya OuaH MILKAAIL OPKAIM Te3NaTHI MyMKHH.

TaxpubaHuHr GaxapuIvill APOUTH:

- peakuug aMMmuaxiiu myxutaa pH=8 na onub Gopunaau;

- spurMana NH,* karHOHIapUHUHT Kynaiub KeTHILM 9yKMa
TYIIUIIUIra XanakuT Oepaiu;

- oputMaHHu 75-100°C rava xuspupuil KpUcTal 4ykMa
TYIUKUINTA UMKOHUST Gepany;

- dpuTMaga GUPUHYM TYPYX KaTUOHJIapujaH OoLIKa KaTu-
OHJIAPHUHT GYIHMIIM peakiusTHUHT Oopuinra xanakuT Oepa-
W, 9YHKM KYTTYWIMK KaTHOHIap Oy 1apouTaa 3puMMainraHd
dochariap xocun KWiaau.

3. Dpysuan kapbonariap Na, CO, sa K,CO, Mg?* karvoHu
TY3apy 3PUTMAIapUIaH MarHuii TUuApOKCHKapOOHATHHHT OK
aMopd YYKMacUHM XOCHJI KHIaauaap:

2MgClL,+2Na,CO,+H,0 = (Mg OH),CO,l+4NaCl+CO,1
2Mg**+2C0,*+H,0 = (Mg OH),CO+CO,T .

Maruumii Ty3u spuTMacuiaH 2—3 ToMuM 0iub, yerura myHya
XAKMIATH HATPUIA KapOOHAT 3pUTMACH KYIIUIIAAM Ba OK aMopd
uyyKMa XoCHI OYIMIIM Ky3aTHIAIN.

PeakiusiHi amanra omupula Kyiugaruiap ssTubopra
OJHMHUIUK Tanab KHIHHAIH:
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- Mg?" KaTMOHMHM CaKJIOBYM IPUTMA MYXUTH HIIKOPHMii
OYnuiumy;

- 9pUTMala aMMOHUWK Ty3llapW OYIMAaciury, akc XoJjna
Mariuii rugpokcukapboHaT qyKMack ¥OCHIT 6YIMaiau.

LiyHn Tabkuiain T03MMKH, (MgOH),CO, 9yrMacHHHHT
AMMOHUM Ty3NapUHUHT MYJI MUKJIOPHIA SPUIITA AMMOHMI Kap-
GoHat Tabcupuaa KapboHaTIap Xoauaa YYKyBYM 2-TYpyX KaTH-
ownapuaad Mg?* Hu axparuiira UMKoH Gepany.

4. Orcmxunomm C;H NOH Marnuit Ty3napuHvHT aMMUaK-
¥ spuTManapunad Mg?* KaTHOHWHU SIIWI-CApFUILT KPUCTa
U¥KMa MarHui OKCHXUHOJAT XONWAa aXpaTaiu:

MgCl,+2HC,H,NO = Mg(C,H,NO),{+2HCI
Mg +2HC,H,NO = Mg(C,H,NO) +2H".

[pobupkanaru 2 Tomuu Mg>* Tysu spurmacura NH,Cl Hunr
Tyiunran sputMacuian 1 tomun, NH,OH nunr xonuentp-
JIAHraH spuTMacuiad 2 TOM4M, CYHIpa OKCMXUHONMHHUHT 5%
JIM CIIUPTIIM 3pUTMacuiad 3 tomuu kyumnanu. Mpobupkanaru
apanauiMa mwuia taékya 6usiad apanamwTHpuimG, Siui-cap-
FUILI YYKMaHUHT XOCWJI OYNUINM Ky3aTWIau.

Peakuusinu onub 60puid HAPOUTH:

- YYKTUPUILIA 3pUTMa MyXUTHHUHT pH kypcatkuuu 8—13
Oyuim TaBeus aTHIANY;

- OMpPHHYM Ba MKKMHYM IypyX KartuoHiaapuy Mg** Hu Oy
peaxiivg OWiaH oyuinra Xanakut Gepmaiinnm;

- YYKTUPUIL PeaKUUsCHHN VCUTHII OuiaH onub Gopuin-
K Kkobuii HaTuxka Gepaiu.

9.6. BupHAYHA TypyX KaTHOHIADH APANAIMACHHHHT
AHATM3YU TAPTHON

KaruonnapHuHr OUpHHYM rypyxu XycycHil peakiiisiapy aco-
CUNa U1y KaTMOHJIAPHMHT WIUIATWIANNIAH MYXMM peareHTiapra
MyHocabaTrhn OWTTa XXanBasra XamJai MyMKWH (S-Kansan).

Kansangad KYpunub TypubaKMKu, SpUTMana NH," xaruo-
HUHUHT WIITUpoK 3trom, K pa Na* xarvomwiaputHy kKanui
puruapoantumoHar KH SbO, épramua aHWKIAIa Xanakur
6epanu. Jlexus NH +HH spmmaﬂaﬂ GYFIATUIN BA KA3TUPULL
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opkamu iykoruit Mymkud. Na* katnonnuu KH,SbO, Tancu-
puna aHukamra Mg?t karuoHnapu xanakut Oepaau, ammo
3apyp 6¥nca Mg?"Hu WIIKOD IPUTMACH TabCUPWAA IPUTMA/IaH
Mg(OH), xonuaa aykrupuill MymMkuH. K* karnonunu yaura xoc
peareHTap 6unad anukiamra Na* sa Mgt KaTHoHIapuHUHT
spuTMafa Oyiuinu xanan 6epmaiian. NH,* Ba Mg?* karnonna-
pura xoc cudar peakuusuiapura GUpUHYY AHATUTUK TypyX-
HMHT 601lIKa KaTUOHIapH Xasan 6epmaiou.

lOxopuparuwnapuu xpcobra oaubd, 6UpHUHYY ITYPYX, KATHOH-
JIAPMHMHI apanaiiMacy Kyiuaaryd Taptubaa aHaius KUIUHagH
(6-xanBan).

6-xanBan

1-rypyx KaTHoHJIapH apajaliMacuHu
aHaNW3 KUIUI TapTubu

DPUTMAHMHT AHpUM yIyumapy OHaaH YIKasHaa Hrad JacTiabKy CHHOBRAD:
1) NH,’ i spuT™ara HINKOp KyIM6 Kuamvpuur fjiau 6uran anugran.
2) Mg* uu sputmanan Na,HPO, 6unan (NH,OH, NH,Cl unrrupoxunia)
TOIMIL.
Apanatima sputMacuzan NH,* vonnnu #yKotvin yayn sputMa
OYFIaTAAAaM, KOMIHK AMMOHH TY3TapH TYIHK NapUaiatryHua
Kuzaupuiand. Hecenep peakiuey épaamuna NH,* nonu itykonranura
HILOHY XoCH KinnHamy. TUremary KypyK KOJMINK CYBIA SPUTHIALM,
UeHTPpH YranaHaIH.
Hentpudyrar rapkubuga K', Na*, Mg?* 6§rami.
gy MgOHCI 1) Bpmm-?mr Bup Kuemmra Na,| Co(NO,)| Tancup
KO-H?UIH. :ua Tt arrupub, K'Y voHu dop-HyKinIy aHnKIaHain.
106OpHTAIN 2) Konaran spurmanuar xammacura KOH tancup

: arrEpud, Mg?" nonn Mg(OH), xomuna uirsmara
yTKasuramy, neHTpudyraratais.

Uentpudyrar Tapknbuna Nat, K*
5a oprukua OH 6¥nanu. Dputma
G L XIOPHH KHCAOTAHHHT 2N apHTMacH

iﬁ:bmﬂgﬂk 6UAaH HelTpaLTaHaIH, IPUTMA
a6 . * |6yrnaruaun6, HCl suHr oprukua
JOBOp IR MHKAOPH #yKoTHRann. Kypyx

: KONIHK, CYBAA IPUTHING, THHHK,
aputManad Na' wonn KH,SbO,
DHIIAH AHUKIaHATH,

1. Dpwrmamaar pH KuiiMaTHaM aRMKAam. AHATUTHK peak-
UMIaDHU VIKa3UIN VIYH 3apyp MYXUTHH BYXKYAra KeJlTHUPUIL
9HI MyXMM LIapT/IapiaH OMpy OYAraHIMIM YIYH, aipUM HOH-
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JIApDHW TONMILUra KUPHIUMUIAAH OJIHH TEKIIUPWIYBYW 3pUT-
MaHuHT pH KuitMaTHHY TaxMMHAH aHUKJT1a0 OJIULI Kepak. DpUT-
Ma pH HUM uHAMKaTopiap TYILIaMu KM YHUBEpCAI JakMycC
KOFO34 OMJIaH aHWKJIaHAaH. L

2. NH,* kaTnonmum rommm. KoHyccumoH npobupkara 2—3
TOMYHM TEKIIMPUIAINUTaH apaialliMa 3pMTMackaaH colub, yeTu-
ra 3—4 romuu NaOH nunr 2N spuTMmacuiaH Kyiuaany Ba npo-
Bupka cys xammomura YpHatunany. ITpobupka oF3MIaH YHKaeT-
rad Oyrra xy/utaHraH Kusus Jlakmyc (KU yHUBepcal JIaKMYyc)
KOFO3U TyTuiany. JlakMyc KOFO3MHMHT KYKapHIIK TeKIIMpUIa-
érrad apanamvana NH," katioH GopiMrMHu Kypcarajim.

3. Mg** kaTnonunm Tomam. TeKIIupwiyBYK SpuTMagaH 2—3
TOMUYMCHTa aMMOHUI XJIOPU 2PUTMACHIAH 2 TOMYH Ba 4 TOMYH
Na,HPO, sputmacu gymmnagu. Cyur wmia Taékya OGuiaH
apanaiTupub ammuak Xuau kearynya NH,OH nunr 2N spur-
vacuaaH Kymnanu. [TpoGupKkaHUHT MYKK JeBOpM Taékua 6u-
JlaH MIKAJIaHay Ba apanamma 2—3 MUHYT TUHY KOIMPHIIadn.

Maruuii-ammonuit pocar MgNH, PO, HUHT OK KpucTaill
gYKMacK XOCWI OYIHIIM Gepuiirad apaiaiiMa Tapkubuna Mgt
KaToHW GOpIUTUHM Kypcartafii.

bByHnaH rtamkapu, sputMagard Mg?t KaTMOHMHM Oourka
peakuusinap épaaMuaa xaM TOImMI MyMKuH (9.5 ra KapaHr).

4. NH,* katvonmmm iyKormm. Apanaiima spurMacuian K* sa
Na* Hu anmkgauma xamakur Gepysaun NH," nonuHM. HyKoTHil
yuyH 13—15 ToMuYM TeKIIMpWIALUraH 3PUTMaHU THUresza
OyrnaTiiiaid Ba KypYK KONOUKHM aMMOHUIL TY3Japu TYIUK
napyanasrydya Kuzaupuiamd. OK «TyTYH» HUHT 2Xpaiu0 YMKHUILN
TYXTaray, Kypyk, KOMIMKHUHI KMYMK OMp O¥1aru coar oifHacura
1iva Taékya Eprammaa YTkasmwiami, Gup TOMYHM CyBaa SpPHTHIIND,
Heccriep peakrvsy Ounan NH,* nonu Gop-HK/IMri TeKIMprIai.
NH," voHunu TymuK #yKoTUIIra SpUIAITaY, TUTE/Iard KypyK
KoMK, 6—8 ToOMYM CyBHa SpUTWIAAM, SPUTMAa KOHYCCUMOH
rpobupkara yTkasunnb, ueHTpudyrananagu. YykMa Tawnab
106opunud, teHtpudyrataad K sa Na* karvoHnapu Tonuiagy.

5. K* kauonunm Tommns. lenrpudyraraudr 6up Kucmupan K*
KaTHOHWHU TOTMIN YuyH, 1—2 ToMuu ueHTpudyrarra 2—3 ToMuu
Na,[Co(NO,),] aput™macunan kymmnany, 3apyp 6¥ica 6up Heya
MUHYT KyTunanuy. Capyik, YyKMaHuHT Xocwt 6ymuum K+ Goprrusm
Kypcaranu. K* xatonunu [Na,PbCo(NO,)] tabcupunax
MUKPOKPHCTAIOCKOITUK peakiiysl EpIaMHUzIa XaM OUHIl MyMKHH.
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6. Mg?* xamnonumm itykomm. Arap 3-6aHn 6yitnaa Mg noHu
fopnury aHukjgaHraH OyYnca, Na® KaTMOHWMHM TONWIN YYyH
spuTMagad Mg?* Hu #iykoruiu Kepak. ByHuHr yuyn K* karuo-
HU DOp-UYKIIUTKM aHWKHaHrad, KoJITaH PUTMaHUHI XaMMacu-
ra KOH uunr 2N spurmacy (NaOH apurMacy MyMKHH 3Mac)
KYWIM MIIKOPUU MYXUT Xocun G6YryHya Kyimdiang Ba cyB XaM-
mMomuia uentwianu. Xocun 6yiran yykma Mg(OH), nu uenrt-
pudyranab, axparud onuHub, Tauuab obopunanu.

7. Na* xatuommn® Tomuun. IOxopumary 6-0apnna oquHraH
LIEHTPUDYTaTHHHT XaMMacK THUIeJira COJMHAIH, 3pUTMAIard op-
tkya KOH Hu Helrpanawm Makcanuaa HCl vudr 2N sparmach-
JIaH KMCTOTAT MYXUT Xocui Oiinrynya kyinand. CYVHT apuT™a
oymmatwnaay Ba HCl HuHr oprukyacy HyKoaryHda KypyK KOMINUK
KM3nupuianu. Turen coBurad, Kypyxk Kok 2—3 ToMuM CyBHa
SPUTHNIATH. DpUTMa LIEHTPUMYraiaHaay Ba THHUK, HeHTpudyrar
Oomka rpobupkara YTKasuaub, KaJiul IUTHAPOAHTUMOHAT
KH,SbO, Tabcupuna Na* karnoHu 60p-HyKIUry aHMKIaHaM.

BUpHHYM TYPYX KaTUOHJIApW apaialiMacHHMHT aHalHW3U-
HM TyraTray, Uil HaTvixkanapu 8-6o0uuHr 8.5 - 6anausa k¥pca-
TWNraH HaMyHaBUi Xanpan maknuaa udonanaHanu.

Casosunap

1. Karvonnapaunr SUpUHYY aHAJIATUK TYPYXUHMHT YMY-
MUK TaBcudbUHU HapXAaHT.

2. Hatpuii Na* KaTMOHUHM Kamuii IUTHAPOaHTUMOHAT Epaa-
MMIa aHUKJIAll YYYH KaHoad mapouT 6yauinu Kepak?

3. DpurMazard HaTpuii KaTHOHJIapUHU siHa KaHOai peak-
uusyiap épramuiia aHUKIaul MyMKUH?

4. Kanuii KaTWOHIapUHM TONMUINIA KYANaHUNagurad KaH-
Jail aHamUTUK peakuuanapuy 6unacus?

5. Dpurmajary ammonui (NH,*) kaTHoHIapuHM aHUKIa1l
VUyH KYJUIAaHWJIaAUTaH peakiusanapna Kangai Taimky sddekt-
J1ap Kysatunagu?

6. Dpurma Tapkubuzary Mg*' MoRnapunY aHMKIAnard
y3ura Xoc peakuusi KaHoal Ba yHY aManra omMpuLl yIyH KaH-
Aail mapout Tanad KAWIMHanu.

7. bupuHYM TYpYX KaTHOHIApW apanaliMacHHM aHaius
KU TAPTUOUHU TYIUYHTHPUHT
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8. Opurmanan NH,* nonnapunu Kaunait iyn 6unan iyo-
THII MYMKWH?

9. ApanaimMana Na* a K* karuornapu 6op-#ykmurunm Mgt
KaTHOHU MIUTUPOKW/A aHUKJ1a0 Gynanumu?

10. Dpurmanan Mg?* uoHnapy KaHgai iykotumanu?

Tectnap

1. Harpuii KaTMOHWHM Kanui AUTMapoaHTuMoHaT EpaaMu-
Jla TOTIHIL peakLUsCcy TEHITIAMACMHM KMCKAPTHPWIraH IIaKi-
Ia €3ub, KoohOULMEeHTIap UMFUHIMCUHW XHUCOOIaHT:

A) 2; ;

B) 3;

C) 4;

) 5;

E) 7.

2. Vpanunauerar épnaMuna HaTpWii KaTHOHUHHM TOMMIAA
KaHzai ananmuTHK 3ddexT 03 bepaau?

A) OK KpUCTalIUK u¥KMa XOCHI GYIanu;

B) Capuk xpuctamn 9ykma Tyiianu;

C) BpuTMa capuk, paHITa KUpalu;

1) Mukpockon ocTUia OKTas[p Ba TETpa’ap aKIgaru
KpuUcTauiap Ky3aTHnamau;

E) Kusun-gyHrup uykma xocua G¥mamu.

3. Kanuii xKaTMOHWHM HATPUM TMAPOTapTPAT PeareHTH Tab-
cHpuia aHMKIAll peakuusicy Kauaail aHamuTuk sdbdexr Ou-
J1aH Gopagu?

A) SpuTMa capuk Tycra KWpaiu;

B) Ok kpucrana yykma Tyluamu;

C) Ok amopd uyxkma Xocun Gymamu;

) KyHFup uykma Tyuramm;

E) Capuk uykma Xocwn 6ynanuy.

4. Kamuii katuoHn OMJIaH HATpHIii THAPOTAPTPAT YpTracuua
OopaguraH TEHTNAMaHU KUCKAPTHPHJIFAH HOH-MOJEKYIISp
maknaa €3ub, koadgduLMeHTIap HUFUHIHCHHN XUCOBIaHT.

A) 3;
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B) 2;
Q) 5;
H) 4;
E) 6.

5. Harpwit runporaptpar 6unaH Kanuii KaTHOHUHM TOTIUIIT
peakLusiCH KaHnal mapoutiapaa 6opanu?

A) pH<T;

B) pH»7, vcurui;

C) pH>7;

1) pH»7;

E) pH»7, coButMul.

6. Kanuii kaTdoHHHU Hatpuii rekcanurpokoGantar (I11)
GunaH aHUKJIANA KaHuaaid aHanuTuk a¢gderr kysatunanu?

A) Ok kpucrain 9ykma Tyluanu;

B) Kopa panrnm KyOCMMOH KpHCTaiap XocHn Oynamn;

C) Capuk kpucrtamn 4yykma xocun 6ynanu;

J1) DpurMa capuk Tycra KMpanu;

E) Opurma nymty paHITa KUpaiu.

7. Harpwii-kyprouuH rekcanutpokynpart (II) peareHtH
OwiaH Kaiuii KaTMOHWHY OYMILAry peakiys TeHTJIaMacHHu
KMCKApTUpWITaH 1aknga €3ud, koadduuueHtiap HuriHIA-
CHHH XucoOiaur.

A) 2;

B) 4;

) 5

) 6;

E) 5.

8. AMMOHMI KaTMOHMHHM aHMUKJAIIAard peakuusapaaH
Kalicu BUpMHUHT CE3TUPIMTH I0KopH Oyiramu?

A) Unikop 6unaH MCUTUIN peakLUsICH;

B) Kanuit gurunpoanTuMoHat OulaH peaklivsicH;

C) Harpwii rexcanurpokobanrar (I1T) 6wian Gopanuran
peaxLusi;

J) Kanuii terpavionmomepkypar (II) 6Gunan vmkopuii My-
xuraa Gopanuras peakuus; .

E) Hatpwit rumporaprpar OumaH Gopagurad peakiys.

200



9. Maruui KaTHOHWHM TOMUIIZa HaTpui ruapodocdat
bunax 6opanuraH peakiivst KaHaak Myxutia 6opanu?

A) Heiirpan;

B) Cupka KuUcIoTa HIITHPOKUAZ,

C) AMMoHuIK Bydep MIUTHPOKWAA;

J) Kyunu kvcnoranu;

E) Aueratnu Gydep vmrMpoxkuia.

10. Kanuit KaTHOHUHM aHUKJIAINTa XaJakuT 6epyBUMd aM-
MOHHMH KaTMOHU apanailMa 3pHTMacuaaH kauuai ycyn 6u-
JnaH uykoTunamu?

A) BpuUTMaHU WUCHUTHIL;

B) PeakuwoH apanaummanard Ty3iapHd OyFIaTyUIl Ba KW3-
IWAPULL;

C) HUumxop Tancupuna;

) Heccrnep peareHTU TabCUpUAa;

E) Kanuii 1uruapoaHTIMOHAT TabCUpUa,



X BOB. KATHOHJIAPHUHT UKKUHYHA
AHAJINTUK TYPYXH

10.1. VIRKMHYM rypyX KaTHOHJIAPUHUHT YMYMHMIi
TapcHpU

KaTHOHIApHUHT MKKMHYM aHATKWTUK rypyxura Ca?*, Sr2*
Ba Ba?* yowiapy kupany. by KaTHOHIApHUHT CYBIaru 5puTMa-
napu paHrcus oynamm.

Ca?*, Sr¥*, Ba’* wonnapy cysjia spuMaiiiuraH xapGoHaT-
TIap XOCUJI KMITaiu, UIYHUHT YIYH VIapHU YMYMUIt TYpyx pea-
rentu (NH,),CO, Tancupuna yykrvpuin MyMKuH. MKKUHYM
TYPYX KAaTUOHNAPUHUHT Xocwi xunraH kapGouatmapu HCI,
HNO, Ba CH,COOH 3sputmanapuaa AXIy spuiiny. AHa my-
nuar yaya (NH 2,CO,; TYy3U YMyMMid TYPYX peareHTH cudatu-
nIa QolinanaHunaim.

Ca?*, Sr**, Ba’* karuoHnapWHUHT cyindariapu, docdar-
JIApH Ba OKcanatTinapu Xam cyema spumainn. Jlekus 2-rypyx
KaTUOHIApUHW OVHAal Ty31ap XonMia YYKTUPHIE Makcaara
MYBOMHUK 3Mac, YyHKY Oy KaTHOHJIApHUHT cyadatiapy Kyunu
KucnoTalapia 3puMaiay Ba KUMMHIKNK OuiaH 3puTMara yTxa-
sunagu; PO, C,0,> anvowniapy apanauimanapia HIITHPOK
9TCa, AHATU3HU MypaKKabramTupany.

‘Ca?* yonnapu Tabuartia KeHr Tapkaiirad 6vmuo, Myxum Guo-
JIOTHK axaMusiTra sra. Kymaunuk kammii OnpukManapyu MuHe-
pan yrur cudaTtria KAIINOoK, Xy Kanurizia uutatiwiand. Ca’t noHu
OUpHKMaIapy XaMMa XaliBOH Ba oflaM XyKaipaiapuna yapaiiauy,
Yuunr docdar Ba kapGoHaTnapy cyak Tapkubura Kupamu.

Ba*" noHnapu 3axapnu xucobiaHany. bapuii XiTopuI Ba Kap-
GoHaT KMILNOK Xy:Kanuruaa YCUMIMK 3apapKyHaHIalapura Kap-
LM Kypalija 3axapiyd KUMEBUI Tipenapat cudaTiia HIiaTi-
JIaI.

HWKKMHYM I'YPYX KaTMOHJIAPUHMHT XaMMACH OKCWJUIOBYH-
Jiap Ba KaifrapyBuuiiap Tabcupura Hucbatan 6apKapopnup.

202



10.2. Kammmii Ca’* KaTHOHHHHMHT XYCYCHIi- peaKiMsIapy

Kamuuit KaTMOHHHY TOTIIL PEaKLIAfIApHIa IOUp TAKpUbanap
KATLIWAN XJTOpUJL KM HUTPAT 3puTManapy GuiaH Gaxkapiiany.

1. Ammonmii oxcanar (NH,),C,0, Ca>* katvonu GuiiaH oK
KPUCTAJUIMK YyKMa XOCUJI KUJIAIH:

CaClL+(NH,),C,0, = CaC,04+NH,CI
Ca*+C,0,F = CaC,0,4.

IIpobupxkara 3 Tomun CaCl, spurMacu convHay, 1 ToMuu
CHpKa KMCJIOTa 9pUTMACH KYIIWIagu, cyHIpa 3 ToMYd aMMoO-
HWH oKcaziar Ba 1-2 ToMur aMMMaK spuTMacu kymniaau. Kan-
LMH OKcalaTHUHI OK KPUCTall YYKMacH Xocua Gyinamu.

by peakuusiny onub Gopuil IAPOUTH:

~ YYKTUpUIUHU aBBal pH=5-6 ma onu6 Gopub, cyHrpa
oxupuna pH=7-8 na onub Gopuiica SXIIKW HATHXa Oepaau;

- WCUTHMII YyKMa TYIIWIIWTa épram Oepanu, iy cababiu
3pUTMa KaifHalll XapopaTuraya UCUTHIAIH;

- Ba* Ba Sr*" xaTMOHNApH peaKUUSHUHE OaKapUIUILKATA
Xanakur 6epaiy, 9YHKH Yjap XaM 03 3pyB4aH okcayaT YyKMa-
Jlapyl XOCWJT KWaJu.

Iynn tapkumiab yrum nosumku, Ca*t, Sr**, Ba?* karu-
OHJIapY OKCaNaTIapUHMHT CUpKa KMCI0Tana 3pyBYaHiIuTy Typ-
nuuanup. Kammit okcanar cupka kKucioraga spumaiinu, Ga-
pUii OKcajiaT cHpKa KHUCJIoTala CTPOHLIMM oKcanatra HucbaraH
OUpMyHua KYIT Japaxana SpUiii.

2. Kamii rexkcanuanogeppar (II) K [Fe(CN),] Ca** Tysna-
pu spuTMaNapura aMMHakiay Oygep apasaliMa MIOTUPOKKIA
TALCUP KMIKUO, OK KPUCTAUT YYKMa XOCWI KMJIaau:

CaCl,+2NH,CI+K,[Fe(CN)] = Ca(NH,), [Fe(CN) 4 +4KCl
Ca?*+2NH,*+[Fe(CN)]* = Ca(NH,), [Fe(CN), V.

[Mpo6upkamaru 1-2 ToMuM Kanumit Ty3u spuTMacura 1 ToM-
YyaaH aMMOHME THAPOKCHMJ Ba aMMOHUM XJTOpUI 3pUTMaia-
puiaH kVuiuiaagu, 3pMTMa MCUTUIAgu Ba 3-4 TOMYH
K, [Fe(CN)] HuHr TYiiuHraH spuT™Mack KyUIWianM, oK 4yKma
XOCUN OVIMIIK Ky3aTHUIany.
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Taxpubaru 6axapuin MapouTH Kyidugaruya:

- Peakuusi vurkopuii myxutiaa (pH»9) amvuaknu 6y-
dep apanaiiMa HINTHPOKMAA onnd Gopuica, YHUHT Ce3rup-
JIMTH eTapild OIajii.

- Yykrupuuinu KaiHaiirava ncutub omub 6opuaanu.

-  DOpurMara 1 ToMuM cnMpT KyUIMaca, Te3 Ba TYIUK
uykuiira épnaM Gepanu:

- Pearenr K [Fe(CN) ] sputmacy KoHueHTpsaHrad 6yin-
1M Kepak.

3. Hatpwuii popmsonar Na,C O, xanumii Ty3mapuHyUHT MIIKO-
puii sputmariapyiad 6unadia panrm CaC O Ca(OH), uykma-
CHHU XOCWJT KWJIamu.

DuNTp KOFO3M ANMPOFUTa | TOMYM KAdLMi TY3UHMHT HeliT-
paJi KM Ky4cHM3 KMCIOTaAM SPUTMACHIaH ToMU3UO, apBal Hat-
puit ponuzoHarHuHr 0,2% nu sputMacuzas 1 Tomuwu, cyHrpa
yioBuu HarpuitHuHr 0,5 N spuTMacuias xaM 1 Tomuy Kyiuuia-
au. bunada paHry yyKma JOFU XOCUHT OYIuiliM Ky3aThnaau.

By peaxkinis eTapinu Japakana ce3rup XucoOiaHamm.

4. Ananranan 6¥smn peakumsicn. [TnatiHa €Ku HUXPOM CHM-
Jard Kajiuuid Ty3napy ra3duHr paHreus ajiaHracura KUpWTHI-
ca, ajaHra KU3ui-FUINT paHITa Kupanu, OyHnail padr Kanuui
KaTHOHWUIa XOCIUp.

10.3. Crponumii Sr’* KaTHOHHHMHT XyCyCHH
peaKnusIapy

PeakupsnapHy Gaxapuilnga CTPOHUMHHKHE 3pYBIH Ty3/1a-
PH CTPOHLIMU XJNOPUI, Ba HUTpaTnapaaH ¢oinanauunamm.

1. Cyndat Kucnora Ba 3pysyan cyadgaraap. Sr2* KaTHOHH
6unan SrSO, HUHT OK YYKMAacHHU XOCHJI KHITaZli:

SrCL,+(NH,),SO, = StSO,{+2NH,Cl
SP*+S0," = S1SO,L

TIpobGupkara 4 TOMYM CTPOHLIMIA XJIOPKIL €KY HUTPAT DPUT-
MacCH COJTMHUD, ycTura bup Heua TOMYH aMMOHHH cyiadar 3puT-
Macu KVIIMnamu, oK YYKMaHWHT XOCHJ OYIUIIM Ky3aTuiaju.

Peakumsany Gaxkapuill 1apoOUTH:
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- YykrupuniHu aMMoHUi cyndaTHUHT TVIHWHTAH 3pHT-
macu OwiaH onub Gopullld Kepak.

- DOpurmana Ca?* HUHT GVIHMIIU CTPOHIIMIA KATHOHUHY
ouMiNTa XanakuT GepMabmu. I

- Yyxkma OGupnaHura xocun 6yIMacnird MyMKHH, 11y ca-
6abnu peakUMoH apanxaiiMaHu 5-6 coatrada KoJaupuo, KeiluH
Xyjloca YMKAPUIIT MYMKHH.

2. Ammonmii okcanar (NH,),C,0, crpoHumit voHnapu 6u-
naH oK uykma Bepanu:

Sr(NO,),+(NH,),C,0, = SrC,0,} + 2NH,NO,
S*+C,0, = 51C,0,4

1-2 TOMYM CTPOHIIKI TY3U DPUTMACHTA HIYHYA TOMYM aM-
monuit okcanar (NH,),C,0, spurmacuian Kynmica, ok, 4ykma
TYWHUIM Ky3aTHIaau.

3. Ananrann 6¥su peakumach. [asHMHT paHIcU2 ajlaHracu-
HU{ CTPOHILIMHA TY3JIapH 04 KU3WJ paHITa KHPUTaIu.

10.4. Bapnii Ba?* kaTHOHIAPHHHHET XYyCYCHIA
PeaARIHsLIADH

Ba* voHu peakumsniapynu yprauuui;ia 6apuii xopus BaCl,
¢k Oapuil Hutpar Ba(NO,), spurmanapyu KyiulaHUIanM.

1. Kamwit xpomar K,CrO, éxn kamii gaxpomar K, Cr,0,. Ba**
KaTHOHJapy 6MIaH capykK KPUCTALTHK YYKMa XOCH)I KMIaau:

BaCL+K,CrO, = BaCrO,{+2KCl
Ba?*+Cr0,* = BaCrO,{

2BaCl,+ K,Cr,0,+H,0 = 2BaCrO,{+2KCI+2HCl
2Ba**+Cr,0,*+H,0 = 2BaCrO,{+2H* »

[Mpobupkara 3 ToMuu Gapuit xiopua €ku Hapuit HHTpar
IpUTMacuIaH convl, yermra kanui xpomat K,CrO, €xu kanuii
muxpomar K,Cr,O, sputMacuian 3 TOMYM KYIIMIAIM Ba CyB
XaMMomuna ueutunagy. bynna 6apuit xpomar BaCrO, HuHr
CApUK KPUCTATUK Y¥KMacu Xocwi 6Ynamu.

Taxpubanu Gaxapuil [APOUTH:
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- peakuMsa HeWdTpaJ Ba Ky4CH3 KUCIOTAIM MYyXMTHA
Gaxapunaau;

- spurMaga Sr** pa Ca’" xgaruonnapu 6ynca, peakilys
cHpKa kucsoranu Myxuria pH=3-5 6yuirasaa yrkasunagu;

-  SPUTMAHH MCHUTHII YYKMa TYIIHIIMHK Te3NaLITHPAaIH.

Sr?* Ba Ca®* kaTrvoHNapyW XaM AMXpOMAT MOHNapu GuiaH
capMK u¥KMa XOCUN KWIamu, JEKUH yap cUpKa KHCIOoTazna
spuiinn. Iy cababnu Oy peakimmganan Ba?* wornapunu Sr** Ba
Ca? vonnapuaan axparuinga GoliaanaHuil MyMKIH.

2. Cyndar kucnora Ba 3pysyan cyndarnap. Ba’** karuou-
7napu OunaH OK KPpUCTAITUK 4VKMa XOCUA Kuialu.

BaCl,+H,SO, = BaSO,+HCI
Ba**+S0,> = BaSO,J.

Ba?* MOHM Ty3H SpUTMACHHHHT 2-3 TOMYMCHTa 1IIyHYa TOMYH
cyidar xucsiora Eku Hatpuii cyndar Na,SO, spurmacy Kjiuu-
napu, ok kpuctamk BaSO, uykmacu xocun 6ynaau. by uykma
KucoTanapaa apyuMaiin.

3. Ammonuit okcanar (NH,),C,0, 6apuii Tyanapura Tabcup
STTUPWITaHA OK, YYKMa XocuJl Oynamu.

Ba(NO,),+(NH,),C,0, = BaC,0,{+2NH,NO,
Ba?*+C,0,* = BaC,0,}

ITpobupkanary 1-2 ToMuu Gapuii TY3U 3pUTMAcKUra aMMo-
HWM OKCcanaT 3pUTMacyaH 1yHda ToMuu Kymianu. Ok aykmMa
BaC,0, Tymui Ky3atunanu.

BaC,0, uykmacu CaC,0, nan dapxiu §1apok cupka Kuc-
JIOTafa dpUNIU.

4. Ananraan 6¥mm peakuusicn. BapuliHMHAT yayBuaH Tysna-
pu, macanan, BaCl,, Ba(NO,), Ba Goukanap rasHuHI paHrcus
AmaHTACUra KWPUTWICA, ajlaHra CapFUIl-SILIWII Tycra KWpajiu.

10.5. Mxkunun rypyx KaTHOHIADY apajaiiMACHHUET
AHAM3M TAPTHOH

By katuoHnapra noup 6YaraH MyxuM peareHTIap TabCUpu
7-)appaiia GepuiraH.
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Kentupuirad MabliyMOTJIapiaH Iy Hapca MabiIyM Gyaamu-
ku, Ca* Ba Sr** nonnapunu Tormminra Ba?" kaTuornnapu xamakur
6epanu. Illy caGabnu cTpoHIMI Ba KanllMi KATMOHJIAPUHHM
TOINMLLIaH OJAMH TeKIUMPWIAOMTaH apajaliMa 3pUTMacHaaH
Ba?* kaTMoHNapy HYKOTHUIATK.

T-xanBan

MKKnHuy aHamWTHK TYPYX KaTHOHJIAPWHUHT PeaKkusuiapy

TR Katnonnap
* Ca?* S Ba?*
(NH,),CO, (ammuariu . e OK y¥kma - | Ok yikma -
Bychep apuT™Ma) Oxaymaen - CaC0, SrCO, BaCO,
2 e O ufkMa - | Ox uikma -
Na,HPO, Ok ujkma - CaHPO, StHPO, BaHPO,
" . OK uykMa - | Ok uikMa-
(NH,),C,0, Ox uykma - CaC,0, S1C.,0, BaC,0,
K,CrO d-;CKHHJ(,OOH ) k Capuk uifio
K,Cr.0 +CH,COONa i
H,S0, pa yauHT ™ " Or uykma - | Ok uyxma -
ap}'B‘[;H TY3NApH Ok s CaS0, SrS0, BaSO,
AnaHrany 6¥si Kusun-ruur panry | Oy kusnn | Capruiu-g1iumn

WVKKWHYY TypyX KaTUOHJIApH CAKJIOBYM 3pUTMa KyHHIaru
TapTibia aHaIKW3 KWIHHanK (8-xansan). '

1. Ba?* garnonnns Tonmm. KoHyccUMMOH ripoGupkara 3 ToM-
YW TEeKIIMpWIaAWraH UKKWHYM TYpyX, KaTHOHIapu apiauiMa-
CHUIAH CONMHAMM, ycTura 3-4 TOMYM CHpKa KHCIIOTa Ba 3 TOM-
un Kanuii juxpomar K,Cr,O, spurmacusan Kyumnany. Capux
q¥KMa XOCHJ OVIMIIK TeKIIMpuIanurad apuTMana Ba?* katu-
oHnapu GopnurKiaaHd nanonar 6epanu.

2. Ba? gkaTwonunn axparmm. [Ipobupkara 5-6 ToMuM Tek-
WIMPUIAETIaH 3pUTMAaad COMMHANNA, YCTHTa 5-6 TOMYM CHpKa
KUCoTa 3purMacy Ba 5-6 tomumn Kaymmit muxpomar K Cr,0O,
OpUTMAacH coNub apanaliTUPUIAIH, CYHT YHU 2-3 MUHYT TUHY
gonaupunanu. CyHrpa xocun 6ynraH capug YyKMaHU
LHeHTpudyranaHub axparunany, YHU Taumad wodopunaiu.

3. Sr?** pa Ca’" wonnapuHu YYKTHPHIL DPUTMAaLaH KYILIui-
ran K,Cr,0, Hu opTu6 Konrad KUCMUHK UYKOTHII 3apyp, YYH-
K4 3PUTMaHUHE TYK capWK paHTH Sr** HM aHUKJalIra xaian
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Oepaan. Spurmara umkopuii myxut (pH>10) xocun Gynrysya
Kypyk, Na,CO, jian kyumnaiu Ba npobupKaiard apanaima 2-
3 MUHYT cyB xamMMomuaa ucutuiaany. Ciurpa yykmara Tyinrai
CaCO, Ba SrCO, uenrpudyrananub axparuiaiy, 10BUIAIN.
LenTpudyrar Tekumpunmait, Tauuiab oboprunany.

8-xafaBan

HXxuHYM IypyX KATHOHJIAPH apaialiMacyHu
aHaNW3 KWauIl TapTHbn

V. Texumpuiranuran spurmara CH,COOH pa K,Cr,0, kyiumaaan. by iiin
Ounan Ba''Hu Tonunani. SpuTMAaiaH HYKMa LUeHTPUYranaHub axpartiiann.

3.Henrpudyrar (1) tapkubuna Sr**, Ca?*, (CrO,>)
Gop.

4.Opurvanary CrO* wonmapupaan Srt, Ca?
MOHJIAPMHY 2XpaTHil yuyH, Oy wonsap Na,CO,
tTapeupuaa (pH>10) uyxruprnany.

5.8rCO,, CaCO, uykma
(I1)napu cys 6unan o8auG,
CH,COOH na spumnnann.
7.Uentpndyrar(I1D)na
St(CH,COO0),, Ca(CH,COO), |6.entpudyrar (11)
; G§namn. Sr?t katwonn CaSO, |rexummpuamaiing.
2.yxma (1) BaCrO, ravcupuma uewriu 6iman
Texumpwivaii.  bronuaany Ba sprTManan
Sr¥*uu (NH,),SO, rarcupuna
HVKoTHAAIH.

9.Uenrpudyrar (1V)na
Ca?* pa (NH,),50,
HMHI OPTHKYA
|8-Y¥xma (111) SySO,. Bynn  |mMuxnopu 6op.Ca® Hu
ra3 ATAHTacHra KMpHTHING (NH,),C,0, tascupuna
Sr¥* 1y GOPANTH TeKIMpIiani. Tonmiam. Ca?* yayH
anaHraxm 6ysu
peaKkiusicu
Gaxapuiami.

4. Sc** karwomman Tommn, SrCO, Ba CaCO, mapraH ubopar 4ykMa
cvpka xuciaotadvir 2 N apurMackuias 4-6 ToMuy KVt spyuTH-
Jlanu. X.ocwi OYnraH 3puTMaHUHT THHHK, KHCMUIaH 1-2 ToMuau orub,
yHra 2-3 ToMUM TUTICHW CYB KYIINANM Ba apananiMa MCUTHAAIH
(70°C raya). bup Heua MuHyTIaH Keitnn SrSO, HUHT OK JofKacy
xocun oynuim St karrouu 6opaMIriHA Kypeatamu. Xocui 6yirad
yikMa OWiIaH ananTany OVl peakiiusicy Gaxapuiany.
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5. Sr** Karnomnmm iyRormm. Llenrpudyrarauur KoJraH
Xamma Kucmura 8-10 Tomyu (NH,),SO, spurmacunan Ba 4-5
TomMun NH,OH spurmacupan KYILHO ,apanalrrupynanm, apa-
Jlaima 10-15 munyt HCUTUIam. SrSO JuyKMacu xocun 6¥imamm.
YUykmany LeHTpudyragan LKparunany Ba tamnab wbéopunamy.
Henrpudyrartnan Ca?t KaTUOHW aHUWKJIaHaI},

6. Ca’* KaTnonwH® TonymL, Uenrpudyratian 2-3 tomun onuo,
YHIa aMMoHwmii okcazar (N H,),C,0, spurmacunau 4-5 tomuu
KYIMIafu Ba KM3NUpUIaH. OK ujkma CaC,0, xocun 6¥nuum
sputMana Ca** xaTHoHH Gopaurnuu Sunpupany.

10.6. Bupusun Ba ukkHEIH TYPYX KaTHOHJIAPHHHT
APANAMMACHEM AHANA3 KMIHII TAPTHOH

1. Macrnadoku TEKUHMpHILIAD. AHAIN3 TeKIIUPUIAIUTaH
SPUTMAaNIaH 03-03/1aH oG, TeKIMpHIIIAH Gomranamy. dacr-
4BBaJl apalalliMa 3puUTMacHiaH NH,* katuonu Gop-iyKInru-
HU TeKIIMPUO KYpuill Kepak, UYHKU 2-Typyx KaTHOHNapUHU
aXpaTHIl Y4yH, 3pUTMara (NH4)2CO3 KYUIMIMINI HaTuKacua
apanaiimara NH,* nounapn K¥1unm6 Konmanu. 2-Typyx KaTu-
OHJIapHHU GopsMrura noup Taxpubdanap Xam 3apyp xucoba-
Hagu. [y Taxpubauunr HaTHXXacH aHATU3HUHT HYHATMIIMHEN
Benrunad Gepamu:

a) sput™Ma pH Hu YHUBEPCA JTaKMYC KOFO3U GMUJIaH Tek-
IUpHO K¥punanu;

6) NH,* xarrounuu MUIKOPIIAD TALCHUP ITTUPUG UCHTULIT pe-
aKumscH acocuna éku Heceriep peaktvisi €pHamuia ToMWIaIu;

B) II rypyx KaTHOHIapuHU 60p-UyKIurunm TEKIIUPHLL.
Texumpunanurax SPUTMaHMHT 2-3 ToMuucura NH ,OH Huur
2 N spurmacunan MIIKOPUIA MyXUT XOCua 6YryHya Kyumia-
I, cyHr | TomMuu NH,Cl spurmacy Ba 2-3 Tomun I'ypyX pea-
I'eHTH (NH4)2C03 SPUTMachiaH Kymuianu. OK 4¥KMaHUHT
XOocun 6yiminm apananiMama 2-rypyx KaTMoHnapu GopauruHm
Kypcaragu. Bopmuio ymap 1yK Oynca, apanammMa ananusu 1-
T'YPYX KaTHOHIJIAPH apanallIMACHHM aHaIu3 KWJIMII TapTubu
6¥iinua onub Gopunanu (9.6 —ra kapanr).

2. I rypyx xaTuonnapums I TYPYX KATHOHJIAPHAAH AKPATHIN.
IT rypyx KaTUOHJIapuHHM, aBBano I rypyx KaTHOHNIapUAaH axpa-
TWIN 3apyp, yyHKu Ca?t, Sr2* pa Ba?* KaTtrotHapu | rypyx katu-
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OHJIApHMHM TONMIAA Wullatiiaauran NaH,PO,, NaHCH,O,

Ba GouIka peareHT/iap OWnaH YyKMa XOCHJI KWIajiu.
Teximpunaérrad 3pHUTMaHWMHE XAMMACHTA aBBajl aMMHaK-

HMHT Ky4cu3 xuau kenrydya NH,OH Huur 2 N spurmacuias

9-wanBan

I-11 rypyX KaTUOHNAPH apajaliIMACUHUHWT AHATH3
KM TapTuOu

1. lactrabxu Tekuupuinaap: a) Dputva pH au anakaam; 6) NH *
KaTHoHW Oop-iymruey anugians; B) 11 rypyy kationnapn GopaaruEm
(NH,),CO,6uman NH OH, NH,Cl siutpokusia TeKumpuu,

2. TexiuMpuiagyrad SpHIMaHUHT XaMmacura 11 rypyx xaTHoHnapuHuHT
yMmymuit rypyx pearentu (NH,),CO, tavcup srrupué (NH,OH, NH,CI
vitapoxuaa) 11 rypyx KarHomiapuHH KapboHATIAp Xouuaa IyYKTHPHILL,
YVKMaHM LeHTpUgYranal, spuTManaH asKpaTHIL.

4. Yinaua (1): BaCO,, S1CO,, CaCO, Yyxmanu CH,COOH
na 3puTai. Xocw Biiras spuTMaHiHT aipum
yiyiuaas Ba?* katuonuuu tomuur (K,Cr,0, 6unan).
CVYHT 5pUTMACHHIHT XaMMAaCHTa HATPMH alleTaT
mrrapokyaa K,Cr,0, spurMacy kyum6 Ba®* nu uikmara
yricasui. Henrpadyrananmd uykma apuTManas

| K pATIIATH.

3 Uenrpudyrar 6. Hentpudyrar (11): Tapkubuna Sr*, Ca®'
(1) Na*, K*, (oprukua Cr,0;*) Uenrpudyrataan Sr**,
Mg, (NH,),CO, Ca® gatnornapuni Na,CO, rascupuna
pa Golnka uykrupum, U¥kMann nenrpudyrana
AMMOHHIA AKPATHIL

TYANADAHHHT 7.Yyxma (111): S¢CO,, CaCO,

OPTHKHMACH. uykmann CH,COOH na

Uenrpudyratau 1 IPATHUL Sr2t KaTHOHMHK XoCHA

TYPYX KATHOHIAPH |5 6¥nran sputmanan CaSO,

apananMacHHHHT [Yyxma(ll) [rascup sTTHPUG Tomuur. Sr2*
AHATMS KMITHLG BaCrO4 KaTHOHIAPHHH 3pUTMAian MYI |8 1lentpH-

TapTH6u 6Vituua |tanmad (NH,),80, socuracnna dyrar (H11)
TEKIIHPHIAIN robopunamy |akparuim. entpudyranan: K,Cr,0,
(9.6.) Epnamuna yikma axpamwiaiy. |Na, CO,
- 10.LUenrpu- |[TEKIIHPHIL-

9. Yima (IV) dbyrar(TV)nan [Mafimm.

SrS80, Anavirann (NH.),C,0

65 poak- pcaré}i‘l%r 641»1-

LsicH byiinga i R e

e THOHHMHH

SECAIRAL. TOITHLLL
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kymwany, cyar NH,Cl uuar 2N sparMmacugan 2-3 ToM4u
Kyiu6, mpobupkaHM WuMzarucy OUJIaH CYB XaMMOMMIa HCU-
Tiianu Ba 8-10 Tomum rypyx pearentu (NH,),CO, spurmacu-
naH Kyumnaad. Xocun 6YiaraH uykmaiu ueHtpudyranab, ax-
patu6 omuHamy. TYIUK YYKNIIHU TeKIAPUO KYPULI YUYH 3PUT-
mMara | TOMYM peareHT SpHTMacHIaH Kyunnaad. Jloiika Xocuit
6YynMaca, YVKHII TYJIMK amManira onral 6ynanu.

11 rypyx KaTHOHJIApUHKM KapOOHATNAD XONMAA UYKTHUPHITAY,
CYIOKITHK 9yKMacu OuMnaH MCHTHNAIM (CYB XaMMOoMMIAa), YyKMma
LieHTpUGYyranab axparyiany, 3pUTMaHy 601K TpobHrpKara yTKa-
aunub, yykma 1 Mapra Mccuk cyB DunaH rosunagd. YykManu 3-
Baun 6yitnua texmmpunamm. Lenrpudyrar Typkubuna I rypyx
KaTHoHTapy Oyranu yuys 9.6 6yitiya ananus kuavHany. lynn
xyicobra oMUl JJO3UMKY, 9pUTMa OPTHO KONITaH aMMOHUI1 Kap-
Gonar Ba bolIKa aMMOHMIA Ty3napy cakjiaHranu yayH, NH,* ka-
THOHJIAPUHM HyKoTUIL OUpUHIK HaBGaTiaryd Basudamup.

3. Kapbonaruap yykmacunn sparmn, Kapbonarnap BaCO,,
5rCO,, CaCO, uykmacura cupka KUCIOTaHUHT 2N 3pUTMacK-
pax 8-10 ToMuM KVUIMiagu Ba CYB XaMMOMHKOA WCHUTHIAMN.
Xocun 6yaran THHUK dpuTMa GolKa npobupkara yTkazunany
Ba 4-Banjg OyiiMua TeKIMpHIany.

4. Ba»* gaTronuma Tonum Ba axparmu. IOxopuna taitép-
jaHraH sputMara (3-6ann) 1 ToMuM HaTpuii alleTaT apUTMAacH
kymmnaau. Cyar K,Cr,0, spatmacunan 1 TomMun Tabeup 3TTH-
punanu. DpurMmana Ba'* karumonmapu G6¥ica, capuk Kpucrai-
nuK uykma BaCrO, xocun Gynanu.

Arap Ba** xatuounapu 6¥nca, ynapuu Ca?* HOHMHM aHUK-
JIalufiaH OJIUH 3PUTManaH MYKOoTUIL Kepak. BYHHMHT YUyH LieH-
TpADYTaTHUHT XaMMacuTa 2-3 TOMYM HaTpuii alleTar 3puTMa-
CH KYUWMINHO, CYIOKIMK CapFAII-KW3W1 paHITa KUpIyHYya Ka-
M AuxpoMar spuTMacuaaH ToMusunanu. Ilpobupka uuuna-
rucu OuIaH CyB XaMMOMUAA MCHTHNANM, LieHTpryTraIaHaau
Ba BaCrO, uykmacu tammab wobopuinb, ueHtpudyra 5-6ama
Gyiiuua TeKUIMpUIIaIH.

5. Sr** pa Ca**'kamwornapuay yyrapuur. Hentpudyrarra uuko-
puit Myxurra yrrynua (pH>10) kypyk Na,CO, nan kyuniany Ba
npofupKaary apananMany 2-3 MAHYT CYB XAMMOMUIA UCUTHIa-
. Yykmara tymrad SrCO,, CaCO, nap uenrpudyrana axparuo,
toppmany. YykMa yeruaaru nenTpudyrar TeKIpuIMaian.
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6. Sr** xaTHonman Tonwin Ba axpaTam. IOKopunaru ouH-
raf SrCO, sa CaCO, yyKmacu cHpKa KUCTOTAHUHI 4-6 TOM-
yy 2N spuTMacuia SpUTHIaAN. XOoCHl OYIraH TUHUK SPUT-
MaHuHT 1-2 romyucura CaSO, HUHT TYHKMHraH pUTMacCH-
JaH 2-3 ToM4YM KYIUMIaJyd Ba CYB XaMMOMMIA UCUTUNALM.
bupos Bakr yrray, SrSO, HUHT OK, JloXacuHU Xocun 6yiu-
oy Sr*t GopAUIMHE KYpcaTaiu.

Bpurmana Sr2* karyouu Gop G¥fica cupka KUCIoTana Tai-
€pnaHraH 3puTMaHuHT Xammacura (NH,),SO, spurmacunan
8-10 Tomun Ba NH,OH spurmacunan 6up Hewya TOMYM
Kyim6, spuTManan Sr** katruoniapu uyktupuiany sa 10-15
MUHYT UcuTtunagu. Yykmanu ueHTpudyranad axpaTHiaiu,
nenTpudyrar sca Ca** KaTHOHWHU OYUIUrAa WILIATHIIAON.

7. Ca?* karuonuan Tommn, Tal€pnanrad uenTpudyrara (6-
Gannmarn) (NH,),C,0, spurmacuzan 4-5 ToMuu Kyumnanm sa
CYB XaMMOMUa ueuTiianu. DpurMana Ca** katvonnapy 6iica,
kanuuit okeanar CaC,O, HUHT OK YYKMacH Xocu Oynanu.

Mynnait kw6, jokopuaaru taptud 6yitnua I — sa 1l-
I'YPYX KaTHOHJIapH apajaliMacVHK aHalW3 KWL MYMKHH.
AHanu3 HaTyXKanapuHu 8.5 na KypcaTUAraH HaMYHaBMIl xXaj-
BaJl IIaKIUAa TapTud 6unad €3unamu.

Casosnap

1. UKKUHYM rypyX KaTHOHJIApMHHUHI YMYyMAN TaBCUDUHA
KEATHUPUHT.

2. Kanmuuii katHoHMHY Kanual Xycycuil peakuuanap epna-
MUJIa TOTIMIN MyMKWH?

3. CrpoH1iMii KATHOHNAPHHU SpUTMaNapuiaH cadar xxuxa-
TUJIAH aHUKJIallIa KaHail peareHTnapaad GokaanaHyunan?

4. Kanuuii okcanar yyKMacuHu Oapuit Ba cTpOHLIMAN oKca-
natnapjad KaHnad dapriam MyMKuH?

5. UKKMHYH rypyX KaTUOHJIapUHUHT apanaliMacuHy aHa-
JIM3 KWIMIIEA KeTMa-KeT OaxapunanuraH Milljiap HuManap-
AaH ubopar?

6. 1 Ba Il Typyx KaTHOHIApM apalalliMacH aHaJlu3uIa JacT-
aBBaJl Kaiicu KaTUOH Oop-UYKAWUTH aHMKIaHau?
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Tectaap

I. Kamuuii KaTMOHWHM OUUIIAA KaliCH peaklys y3ura Xxoc
xycobaananu? f

A) AMMoOHUIt oxkcanar GunaH;

B) Cyndar kucinora GuiaH yrrasdiajguraH MHKPOKpPUC-
TAISIOCKOINMK peaKiims;

C) AnaHraHu OVsi peakuMsacH;

) AMMmonuii KapOoHat O6unaH;

E) AMMoHull cyidar GunaH.

2. KaHaii KaTHOH Ty3M ajaHraHW KWU3WJ FUIIT paHrura
oyainn? :

A) Kamniz;

B) bapwuii;

C) Kanuwmii;

) CrpoHuuii;

E) Harpuii.

3. Kanjaii peakiiydsi CTpOHIUMIA KATUOHUHU QUM YIYH XOC
xucobnaHanu?

A) AMMOHMIA oKcanar OWIiaH;

B) luncnu cyB 6unan;

C) Ananranu Oysur peakumscy,

) Cynadar kuciaora GunaH;

E) Harpuii runpodochar 6unas.

4. KaHgait KaTHOHJIAapHUHT TY3/1apy I'a3 ajfaHraHyi o4-KU3HI
panrra 6ysan?

A) CTpoHUMIA;

B) bapuii;

C) Harpui;

) Kanuwmii;

E) Kamuii.

5. bapuit KaTHOHVHY AMXPOMAT MOHU OUITaH OuM1l peak-
LMs TEHITAMACUHUW TY3UHI Ba KoddpuLiMenTIap AUFUHAK-
CWHHU XucobiiaHr.

A) 55

B) 4;
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C) 6;
) 10;
E) 8.

6. Kaunaif karwoH Ty3y ra3 aNaHTaCHHM CapFWIl-gimui

panrra oyaiau?

A) CTpoHUMIHA;
B) Kanuii;
C) Harpuii;
H) bapuii;
E) Kanuuii.

7. Bapuit KAaTUOHWHK OYMIL CTPOHIIMK Ba KaNIU# KaTHOH-

Jlapy MIITHPOKKAA KaHaal YTKasumanu?

A) Heltpan Myxuroa aMMOHWE okcanar Ouiad;

B) Umkopuit Mmyxutia aMMOHMI4 oKcanat BunaH;

C) HeidTpall MyXuTaa Kandii guxpomar bunaH;

J) UmKopuit MyxuTaa Kaauit muxpomar 6unaH;

E) Cupka xucnora UIITUPOKKAA KalMit AUXpoMat Ounas.

8. 100 r t¥itudran apurMana 20°C ma 6,0-10 r xanuuit

oKcamat spuraH Byica, 1y TY3HUHT 3DYBYAHAMK Kyraiir-
MacuHu xucobiaur.

A) 23,7-1019
B) 2,37-10%;
C) 3,27-10°%
I 1,19-10%;
E) 2,37-10°%,

9. DpyBuaHiuK KynaitMacy Kuiimaty 20°C na 4,8-10° Gyca,

Kanmuuit KapGoHATHUHT 3PYBYAHTUTMHN XUCOONaHT.

A) 6,9-10°% mon/n;
B) 6,9-10° mon/m;
C) 0,69-10° momn/m;
) 3,45-10° mon/n;
E) 9,6-10°% mon/n.

10. Bapuii Ba Kanumii KaTHOHIapUHY Oup-BGUpHIaH KaHnait

PEareHT TabCUpUIa AKPATHIN MyMKUH?

A) Harpuii kapboHar;
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B) Cupka kucnoranu Myxutaa Kaiuii IMXpOMar;
C) Cyndar kucnora;

) Xnopun Kuciora; .

E) AMMoHUI THAPOKCU/I, [

11. Kaynumii KaTHOHMHM KaHail Kumub 6apuil Ba cTpoHLMiA
KaTUOHJIapHIaH aXpaTHII MyMKHH. '

A) AMMOHMIA cyn(aTHUHT MYT MUKIOPHU GWIaH MCHUTHIL;

B) Cupka kuciaoTany MyxuTaard AUXpoOMaT WOHU;

C) Cupka kucjaoraay MyXWTaard aMMOHMIA OKcajar;

J) T'umicin cys;

E) Harpwit ruapodocdar.

12. Kanuuii KaTHOHWHM Kalfcu peareHT TabCHpyia CTPOH-
LM KaTUOHMWIAH aXpaTUIll MyMKUH?

A) Cyndar kucnora;

B) Xiopun xuciora;

C) AmMonwmii kapboHar;

) T'uriciy cys;

E) Ammonuii cymndar.



XI BOB. KATUOHJIAPHMHT YYMHYH
AHAIINTHUK I'YPYXHU

11.1. III rypyx KaTHOHJIAPHHUHT YMYMHIH TaBcudn

ITI rypyx kammonnapunan Al¥, Cr¥, Fe*t, Fe?", Mn*,
Zn?t, Nizt, Co?* voHnapy, 9uHY OjaTAary mapouTia Hucha-
TaH Gapkapop Ba K¥Tl yupaiuraH UOHJIap YpraHmiaiu.

By TypyxXHMHT yMyMU#H TYpyX peareHTU aMMOHUI cyidu
(NH,),S 6ym6, Fe**, Fe**, Mn**, Zn?*, Ni**, Co* xarnon-
napunu cyndumnap xomuna, APt Ba Cr** xatvonnapuum run-
POKCHIAp XoNnuia 9¥KTUpanu.

I1I rypyx KarHoHJapHHUHT XaMMacK OUOJIOTHK axaMUsTra
Srafgup.

AMOMUHME Ty3napy TabuMit cyBlapHM To3anailijia Wilna-
tunamu. Cysra amoMunnii cyndar Al(SO,), Ba 03riHa cYHIKU-
puiarad oxak Ca(OH), xywmwuica, aJlOMHHUU TUMAPOKCHU]
Al(OH), xocun 6ynanu, 6y GUpUKMa THHIAMPIAYIATH Myaiak
3appadanapau ¥su 0unan uykmara onmbd xeranu.

TeMUpHUHT OpraHuk GUpUKManapy VCUMINK Ba XalBOHIap-
HUHT TYKuMatapuna Oymany. Konmaru remornoOud Tapkubuna
TeMHP OYIM0, MOJIEKYIAP KHCIOPOIHKH OORIalia Ba yHY XyxKaii-
pajiiapra erkasud Gepunina HINTUPoK 1amu. TyTipoK/ia TeMUp HoH-
JNIAPVHMHL eTUILMACIWIY YeuMIMKIapaa xXiopoc neb aranyBsus,
STBHUM XJIOPOMWUTHUHT KaMaiiub xeTuiiy xucobura s panir
eTHILMACIUK Xoaucacura onub kenanu. Tymmpokaa TeMup uoria-
PUHHUHT OPTUKYA GYIIALIM XaM YCUMITUKIIApTa 3apapiuiamp.

Mapranen, pyx, HHKeJ, KOobanT, XpoM-MUKPOBICMEHTIAp
6Ynub Yeumnuknap (XailBoHsap) ra Xyaa 03 MUK/IOpaa 3apyp-
aup. Tynpok/ia MapraHel HoHIapy eTHIIMACTHIH HATHXachia
JIOHJIM Ba DOIKA MalaHuil YCUMITHKIIAp TYPIU KacaJulMKiapra
Vupanauv, XOCHIIOPIIUIK KaMaliulh, xaTTo Kyprlb Konuiuy Mym-
KWH. By HOXYIU X0NaTnapHu TYMPOKKA MapraHell OupukManapy
CaKJIOBUKA MUKPOYFUTIAD cONMb MVKOTUIT MYMKMH.

Veymmknap TaHacuia pyXHWHT CTHIIMACHHIH xnopodu,
BATaMMHAP, YeTHPYBIM Mojpianap Xocut OYIHIIMHY KaMalTUpaIi.
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bynnait eTMIIMOBUKIMKIIADHU YCHMIVKITADHU PYX TY3/apu
CaKJIoBuM YruTnap OwiaH o3MKIaHTUPUO, HYKOTUIII MYMKWH.

Tynpoxza KoGanT MOHJIAPUHWHIL CTHIIMACIUTU, NOHIN
Veumimkiap, Kana napnaru, 6ena, K4HOT YCUMIWKIapUHUHT
yeuuvra canbuii Tabenp Kunanu. by kobant GupukMaiapuHuHr
O3MK Meiianapia eTHUIMAcIUTYA Kopa MoJjijap Ba Kyiinap xona-
THHM EMoHJIaIITUpany. Hukes Ba XxpoMm OUpUKManapyuHy Yeum-
JWK Ba XalBOHMAAP YYYH aXaMUgTH KaMpoK YpraHuiraH.

Mlynnai kunu6, 111 rypyx katrvnonnapusy cudar Ba MUK-
IOpUH XKUXaTOaH TOMHWII, acocaH TYINPOK, MHUKPOYFUTIAp,
VCUMAMK Ba XaiBOH MaxcyJIOTIapy TApKUOMHUW aHaTu3 KWK
OusiaH OOFIMKIND.

11.2. Amomunnii A" KaTHOHMHMET XyCYCHIA
peaxnusIapu

Taxpubanap amoOMUHUIAHUHT XI0pUl, cyadar, HUTpaT Kabu
OKpop cyBlA SAXILK SPYBUAH TyanapuiaH (oiinananmt JTrRasmianm.

1. Viopun umxopnap NaOH sa KOH anomunwii Ty3napura
Tabcup KUAub, ox pard Al(OH), HuHr aMopd uykmacuim
XOCWJI KMJIajn:

AICL+3NaOH = Al(OH) 4 +3NaCl
AP*+30H = Al(OH)

IMpobupkara 4-5 romun A" KarwoHM Ty3ugan conub, yc-
tira NaOH Hunr 2 N sputmacuaan 1 ToMud Kyiuunany Ba
vewrwiamd. Ok amopd gykma Al(OH), HuHr Xocun 6yavmm
Ky3aTwiamy. Xocuil 6YnraH YyKMaHu MKKM KrcMra 6yub, 6up
KucMura OUpop KHUCI0Ta SpUTMack, MKKMHYKM KUCMHTA HATPHH
I'MIPOKCHUII 3pPUTMAacH KYyIluiaca, 4Y¥kKMa HMKKajla XoJila XaM
amdoTeplUK Xoccacura ara 6ynraHu yyyH apub Kerajm.

PeakuusaHu Haxapuilina KyHuaaru mapoutinap OYInmm
Kepak:

- peakLUsIHU 3pUTMa MyXUTUHUHT pH>4,1 6¥mrandya yrka-
3unagi. OpKUH VIOBUM UIIKOpJap €K KUCIOTAHWHT OpTUKYa
MUKIOPY YYKMaHu Xocuia OViviura uyn Kyiimaiinm;

- YYKTUPUIL IPUTMAHN KalHaryHuya WcuTHIll OunaH onub
Sopunanu;
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-~ yYKMaHMHT TYaMK 9ykummn NH,Cl HUHD Myn MMKIOpH
HWIITUPOKUIa Dopailu.

2. Ammonnii raapoxcus NH,OH umkopiapra yxiwam AP
KaTHOHJIapuHu apuTManapian Al(OH), xonuna yyKrupanu:

AICL+3NH,0H = Al(OH) +3NH,Cl
AF*+OH- = Al(OH),}

TIpobupkara 2 ToMuM &JTOMHUHAMHUHT CYBIA SPYBYM TY3U SPUT-
macuan commb, yervra 3 toman NH,OH nvnr 2N spurMacunas
KyIuMnany Ba Mcutyunany. bynna amoMuHME r'MIpOKCUIHUHT OK,
ujkmacu xocun Gymapu. Al(OH), yykmacy ammonmii Tyaiapuia
KMMHMK 3pYBYAHIMK KyTaiitMacura ara Oynrannurm cababnm spu-
maiimi. NH ,OH Ba NH,Cl apananimacu tascup 31ipnb Al ka-
TUOHWHM Z1?* KaTHOHJIapH UILITAPOKHIA XaM OUMI MyMKMH, YyH-
xu Oynna Zn®" karuoHnapy YyykMa XOCHI Kuimaiiu.

3. Harpuii anerar CH,COONa amomunnii Ty3napura rab-
CUP TTUPWICA, aMIOMUHKI TUIMIPOOKCOALICTATHUHT OK, WIUpP-
UIUp YyKMacu Xocunm Oymamu:

AICL,+3CH,COONa = (CH,C00),Al+3NaCl
(CH COO)IA1+H 0 = Al(OH),CH,COO0I+2CH,COOH
P“+CH ,C00+2H,0 = A](OH) CH COO~L+2H+

AJIOMUHUH TY3UHUHT 3-4 TOMYM 3pUTMAacura IyH4a ToM-
YW HATPHi aleTaT pyUTMacyaH Ba 2-3 TOMYM CYB KYIIUO Kaii-
HaTtuinagyu. Ok yykMa Xocus BYanmm KysaTuiamau.

Fe’ Tyznapura HaTpHi alieTar TabCUp ITTUPUO KU3IUPHII-
raHzaa kyurup uykmMa Fe(OH), CH,COO xocun kunaiu.

111 rypyxHuHr 601IKA KaTHOHJIApY HATPUi alieTaT OuiaH
YyyKMa XOCUJI KUIMaiIy.

4. Harpuii raxpodocdar Na,HPO, AP* karnornapy bunan
oK panri AIPO, uyKMacuHH XOCHIT KHJIaiu:

AICI,+2Na,HPO, = AIPO,{+NaH,PO,+3NaCl
- AP +2HPO i PO $+H PO

Hpobupxara 3-4 ToMuy a/lOMUHUIA TY34 SpUTMACUIaH CO-
b ycTura, yH4a MUKIopia HaTpuid Tuapodocdar Ty3u Sput-
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Macuian Kyiamus. Anfomunnii docdar AlIPO, HMHT 0K 9yKMa-
CH Xocun 6¥namn. By 4ykma cupka kucnorana SpuMaiiu, ne-
KWH Kyunu Kucioranapua spuisnu. 11 rypyxauur Bolka katu-
OHJIApU HaTpuit runpodocdar 6uman -xam ufkma 6epanu. By
UYKMaTapHUHT XAMMACH KYYJiH Kucnotanap, INYHWHIZIEK CHp-
Ka KMCOTAna XaM 3pUii/im.

5. ATOMMHOE — aypHHTPHKAPOOH KHCHOTAHUHT AMMOHMIIH
TY3H CRH”()S,(I\I}-I_‘)2 TOMUHUM KaTMOHNapy GMaH KU3WI
PaHTIIM GMPUKMa XOCHI KU/, ;

Mpo6upkara Texmmpwianuray anlioMUHWI Ty3U 2pHTMa-
CHiaH 4-5 TOMYU CONMHANHU, YCTHTA CMpKa KHACHOTaHUHT 2 N
SpUTMacuiaH 2-3 TOMYM Ba 4-5 TOMYM aTIOMHHOH 3pUTMAacH
(0,1% nu spurmacu) Kymmiamm.

ITpobupkany wuumaru apajiauiMacy OUlaH CyB XaMMOMHK -
Aa MCTUITai, CYHI aMMMaK IPUTMACHIaH HIIKOpPUit MYXUT
XOCW GYATYHYA KYuimnanu, KeiuH aMMOHMI KapboHaTHUHT
2 N spurMmacugaH 3-4 TomMuu Kymaanu. byHna kusun yikma
€KW KU3WJI paHT XOCH OYnuuIy Kysarunam.

PeakuustHiHr Gopuin wapouTn:

- 9putManaru Fe™ Ba Bi** karnonnapu 6y peakimsiau VTKa-
SMIITa Xanakut Gepajiu;

- Peakums opurMaHuHr pH kuiimaru 8,5 € 9,5 6ynranma
fopanu.

11.3. Xpom Cr** xaTHoHMAHHT XYCYCHil peakuusiapu

Taxpubanapry Gaxapunr yayn xpom (TH) Ty3mapu, xnopum,
Cy/IpaT Ba HUTPATIADMHUHT 3PUTMANIADHIAH doitnananuanu.

1. Viosun nmKopaap NaOH ékn KOH spurmanary Cr** ka-
THOHTIapW OunaH GMHadIma EkM XMpa-KyK paHru xpoM (1IT)
THAPOKCUIL YYKMacK XOCWII KHNaju:

CrCl,+3NaOH = Cr(OH),d+3NaCl
Cr*+30H- = Cr(OH),{

KoHyccumon npo6upkara 3-4 Tomun xpom (111)-xmopun
SpUTMacuiaH Kyiunamy Ba ycrura NaOH uunr 2 N apurma-
cvnaH 1-2 Tomyn kyunanami. Xocun 6¥iran YYKMaHM SIHA UTIIKOP
SPUTMACHUIAH KVIIWITaHa SpUInY Ky3atuaany. By xpom ruj-
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POKCHIM allIOMUHUEI TUAPOKCUAMTA yxwal amdoTtep Xocca-
ra sra sxannurMnu ounaupanu. Xocun Oyaran NaCrO,
IPUTMACUHUHI PauTu EpKUH AILMA paHrra sra 6¥iaanm. by
IpUTMaHK KaliHatwiranna ruapoausnanud, Kafitaman
Cr(OH), uyxMacu xocui 6y1aiu:

Cr(OH),+NaOH = NaCrO,+2H,0
NaCrO,+2H,0% Cr{OH) J+NaOH
CrO, “+2H 0.. = '*Cr(ou) I+OH-

2. Harpuii runpodocthar Na,HPO, Cr** karuonnapu Gunan
kYU uykma CrPO, xocun kunanu.

CrCl, !~2Na2HP0 . %5 5.8 7 J,+Na HPO,+3NaCl
Cr*+2HPO > = CrPO ¢+H PO

Cr* HUHT Ty3u spuaTMacugad 3-4 ToMuud onub, ycTura
1YHYE TOMYM NaHzPO , SPUTMACKIAH KYIIAMH3, KYKUIL 9§KMa
Xocha Oynuim Kyzarwianay. Y¥kMa MUHepan KMenoTanapia sa
WUIIKOPIIapAa 3pUiIn.

3. Xpom (III) nm xpom (VI) raswa oxcaanam, Cr’* MOHMHM
BOLOPOJ TIEPOKCUA Tabcupuaa uiukopuit Myxutna CrO,> rada
OKCUUTAHMILM KyHuaary TeHriama Oyiinga Gopanu:

2CrCl,+3H,0,+10NaOH = 2Na,CrO,+6NaCl+8H,0
2Cr**+3H,0,+10 0H- = 2Cr0,*+8H,0

OpuTMaHuHTr giumn panrd CrO” nwoHu Xocusl 6¥nuIun
Xucobura capuk, palrTa yramu.

Xpom (IIT) Ty3unmHr 2-3 ToMUM 3pUTMACUTa aBBAJT Y¥KMa-
HUHT 3pAIM YIYH UIUKOPHWHT 2 N apurMacunad 4-5 ToMuu
Ba 3-5 tomuu 3% N BOLOPOI TIEPOKCHI 3PUTMACKUIAH KYIIW-
nagy. Xocun 6yaran apanamma CrO,> HOHMTA XOC CapUK, paHT-
ra ¥TryH4ya kaHarTunamd.

Peakima Kyimparuiapra aMan Kuinud onub Gopunaau:

- peakUMdgHY eTapiM JapaXana MIUKOPMM Myxuraa onub
Oopui Kepak;

- OKCUIJIAIL peakildsacu.. uceukna onub Gopunanu;

- xpom (1II) Hm Gy peaxiusi acocuna AaHMKJIAIIHKA XaMMa aHa-
JIUTUK TYPYX, KaTUOHJIapy MIUTUPOKMAA onnb 6opuill MyMKUH.
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4. Cr’ wonunn Cr,0.* nounraya oxcmmnam. Cr’™* kaTHo-
HUHM DHUXpoMaT HWOHU Crz()f* ravya oxKcHIallH¥ aMMOHUI
nepceyindgar (NH 25,0, Tabcupua KHCIIOTaIM MyXHUTaa O1u6
Gopuiica 6ynanu: t

Cr(80),+3(NH) 8,0,+7H,0=(NH,),Cr,0,+2(NH,),SO,+7H,50,
2Cr*+38,0,7+7H,0 = Cr,0,7+680,>+ 14H"

[IpoGupkara 5-6 Tomun amMmoHMi: nepcyingar spurMacuIaH
€osnb, yerura cysndar kucaotaHuur 2N spurMacuiad 1 Tomuu
Ba AgNO, HUHT 3pUTMacKIan (xarammsarop) 1 TomMun Kyumna-
. Cyurpa xpom (111) cympar Cr,(80,), éxu xpom (I11)-Hurpar
Cr( NO,), (xpom (IIT) xoopun omuir MymkuH amMac!) spurma-
CHUaH 2-3 TOMYU KYIIMNaIu. IMpobupka cys xammomuna euTu-
Jajii. DpUTMa UCUTULI HaTHXXacKna Cr,0,* aHuoHIapuHu Xocui
6¥mum Xucobura Kusmi-omnos PaHTUra KMpajim.

Peaxuius Kyitunaru apouTna onub Gopunamu:

- Taxpuba spuT™Ma MyXuTH €rapiu kucjaoranu pH=1-2
Oyaran mapourna Gaxapunanu;

~ PeaKLnsA SpUTMAHU HCUTHG oG Gopuam;

- KaUTapyBuy MOHJIAp peakiysHu Gaxapuiira xanakur Ge-
panu;

- TaxXpuba Karanusarop —Ag" MOH/Iapy MINTHUPOKUIA 016
bopuazm.

11.4. Temup Fe** garuonmmunr XyCYCHii peaknusLiapu

TaxpuGanap FeCl, éxn Fe,(SO,), napuunr cysnaru 3pUT-
Mallapusiad Goinananub Yrkaszumany.

I. Mmkopnap NaOH éxu KOH Ba ammommii THAPOKCHA
NH,OH Fe** karvouu 6unan KU3HWI-KYHFUD 4Y¥KMa Fe(OH),
HU XOCWUJI KWJIamu:

FeCl,+3NH,0OH = Fe(OH),+3NH,Cl
Fe**+30H- = Fe(OH),{
Temup (I11) runpokcun XPOM Ba amMOMUHUI THAPOKCHI-

AaH dapkiu Yrapok myn uiIKopiapja apumaiian. by runpok-
CUIHWHI 5DYBYaHIMK Kynait™acu (3K Fe(omy, =3:2-107%)
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XKyda KM9UK OYATraHIUTH YYYH aMMOHMH Ty3lmapuaa Xau
IprManau.

Temup (111)-xsropun apurMacuuunr 3-4 Tomuwcura 2-3
TOMYM HUIKOPp KM aMMOHUU FMAPOKCUJ 2pUTMacHaH
KYUTWIAnH, KU3WI-KVHFUP YVKMa X0CUA OVIHITH Ry3aTUIalIN.

Peaxipysiny Gakapuin IIapoMTH:

- Taxpuba 3puUTMa MYXUTH HIUKopuit (pH>7) 6ynranna
aMajira ouiajiu;

- peaxklMsgHY aMMOHMH Ty3Napy MIITUPOKUa 01ub Gopuin
MYMKHH.

2. Kaymii rexcanuanodeppar (II) K [Fe(CN) ] Fe** karu-
OoHJIapu 6MnaH TYK-KYK paHDIM yykMma «OepiuH 3aHTOPHCH»
Fe [Fe(CN) 1, Hu xocun Kuiaau.

4FeCl,+3K [Fe(CN),] = Fe4[Fe(CN)ﬁ]3J«+12KCl
4Fe*£3[Fe(CN) J* = Fe,[Fe(CN) ],

[MpoGupkara 2-3 tomuu temup (I1I) Ty3u spurmacunax
conu®, 3-4 TOMYM AUCTUIUIAHTAH CyB, |-2 TOMYM XJIOpMJ K¥c-
JNoTa 9PUTMAacH Ba 2 TOMYM Kaiuii rekcalipadodeppar (I1)
K [Fe(CN)GJ spuTMacuiaH Kyumnanu. Kyk uykma Xocun 6yiu-
1M €KY BPUTMAHWHT KYK PaHITa KMPUIUKW Ky3aTWIamu.

Taxpubanu Gaxapuul MWApPoOUTH:

- peakuuaH# 3puTMa MyXuTH kucnotanu (pH<3) Oynran-
Ja Y¥Tkasunany;

- MUIKOp 3pTHMacH «BGepJIMH 3aHTOpPUCUHMW» Tapyanab
tobopanm;

- K, [Fe(CN),] aprumacu Myt 6§mvimm, yykMa xocun Gymuur
YpHura, GepiikH 3aHTOPUCHHM 3PUTMA HIAKIWHU X0ocua OYau-
1nmra oMb Kenamu;

- OoIIKa KATHOHJIADHUHT HUITUPOKH Oy peakuusl épaamu-
jna Fe kaTmonwHuW aHuknamra xamakur Gepmaiinu; 6y Fe?*
KATUOHUIA XOC PeakuUsaiup.

3. Kanmii popanun KSCN €xu ammonuii popamna NH SCN
Fe** xarnonnapu OmnaH cyBoa sIXIUM 3pMIIMTaH KU3WIT-KOH
paHriu Temup (111) pomannn Fe(SCN), Hu Xocwn Kunauu:

FeCl,+3NH,SCN = Fe(SCN),+3NH,Cl
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Fe3*+3SCN- = Fe(SCN),

Ilpo6upxara 2-3 tomuu temup (ILII) Ty3u spurMacunad
conub, yerura 4 ToMYM JHUCTHIIaHTaH CyB Ba 2 TOMYM Kajmui
€K1 aMMOHWI pOIaHUI SPUTMacHIaH KYIUKWIaaH. DpUTMa paH-
I KU3MI-KOH Tycay Oynanu.

TaxpuGany Gaxapyill MAPOUTH:

- peakuusiin pH<3 6yaraH MyxuTaa 6axapuil Kepak;

- peakuusHu TYnMK Gopumn yayyH KSCN éxu NH, SCN
JTAPHUHT KOHLIEHTPJIaHTaH SpHUTMaIapyIaH GoHnanaHHIL JIO3UM;
- temup (I1) worapy peakuusira xanakur depMmaiinu.

4. Harpnii anerar CH,COONa cosykna Fe' xarnonnapu
OunaH peakuusAra KMpUumo, S5puTMaHy KU3WI-KYHFMP paHITa
KMPHTYBYU KOMILIEKC MOH — MUTUOpOKCcoreKcaaleTar pepparHu
(I11) um xocun Kunaau. Komruieke 61pUkMa SpUTMacHHM Kaii-
HaTuiraHma KYHFUpP Tycaw acocau ty3s — temup (III)
JyoKcHalerar YyKkMacu xocun 6ynanu.

[Fe,(CH,COO0),(OH),]JCH,COO+4H,0 =
3Fe(OH),CH,COOL-+4CH,COOH
[Fe,(CH,CO0),(OH),]*+CH,CO0+4H,0=
=3Fe(OH),CH,COOJ+4CH,COOH

V30K BakT JaBOMU/Ia SPUTMAHM KaliHaTUII amasyla 3pUT-
magaH Fe®' garMoHmapuuy axparThuira UuMKoOH Oepanu. Al
KATUOHJapy TY3M DHPUTMaJapudfaH HaTpUH anerar
Al(OH),CH,COO yykMacuHu XOCWI KUIAIH.

AWHN peakiMaIap cucTeMaTHK aHanu3 kunuuiga Fe¥t Ba APP*
katvonnaputu 11 rypyxHuHr 6oiKa KaTHOHIApUIaH aleTaTiaH
MeTog 6¥iinya axparniura xu3Mar Kpnany. 111 rypyxauHr 6omka
karuoriapy CH,COONa Guian 4jkma X0CHiT KHIMakiIv.

11.5. Temup Fe?* kaTHOHWHHMEr XyCYCHH peaKumysiiapy

Peakuusnap remup (1) cyndar FeSO, HUHT CyBRaru 3put-
MajJapuaad doitnananub, yTkazunaiu.

1. Hukopnap NaOH éxu KOH Ba amMmonmii rmapexcu
NH,OH Fe** karvoHsiapy GuiaH ofiatiiard WapoUTia OK paHr-
u 3mac, Ganku xupa gunan padrad temup (I1) runopoxeun
Fe(OH), uykmMacHHu XOCHII KWIanu:
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FeSO,+2NaOH = Fe(OH), Jf-i-Na,,SO
* Fer*+20H" = Fe(OR),

Ipo6upkara 2-3 Tomuu temup (I1)-cyndar spurmacuma
conub, ycTura 5 ToMuyy IUCTUILIAHTAH CYB Ba 2 TOMYU HaTpU
THIIPOKCHUL 3PUTMaCHaH KYLIVIAIH.

KopaMTup-un pasTryi YyKMa XOCH OYINIIM Ky3aTHTamy.

AmmMmuak sputmacu Fe?' MoHIapuHU TYIMK, 9¥KTUpMaiy
NH,OH nusr miccouunaHMWMHU KaMaWTHPYBYM aMMOHH
TY3Hapy MILITHPOKMIA IYKMa YMYMaH XOCHN OYiaMaiiau.

TaxpubaHu YTKA3UII IAPOUTH!

- peakuus 3puTMa MyxutHHUHr pH=12-13 6¥nranna saxm
HaTuxa Oepanu;

- aMMOHMH TY3NapUHWHT WLITUPOKHA YykMa Xocui 63iiu
mmra #yn gyimainy,

- XaBo Kucnopoay tascupuia Fe?* kaTHoHnapuHuHr KucMa
OKCHUIAHMINY YYKMa PaHIMHMHT V3rapuinura oJiub xkenajuu.

2. Kamaii rexcaumanogeppar (III) K;[Fe(CN)] Fe** xaru
onnapy 6unan ¥3apo tascupnalmub «rypHOyn Kyku» neb ara
nysun kYK ufkma Fe [Fe(CN).], Hu Xocun Kunanu:

3FeSO,+2K [Fe(CN) ] = Fe [Fe(CN),] ¢+31<150
3Fer+2[Fe(CN), - = Fe,[Fe(CN), 1,

IMpobupkara temup (II) cyiacar sputmacunan 2-3 Tomu
conub, 4-5 TOMYKH JUCTHIINIAHTAH CVB Ba 2 TOMYM Kaluii rekcsd
uuaHodeppar (11I) spurMacunan kyumnand. Kk aykma xocu
oymuuv Kysarunany. Peakuma cearup 6¥nuG, Fe?* karuonnz
pyra Xoc¢ peaxiiys xucoOnaHanu.

Taxpubanu Gaxapuil 1LIAPOUTH:

- peakuma 3puTMa MyxutvHuHTr pH = 3 6ynranpa sxin
aMajira olajiu;

- 3PKHMH UIIKOPIApPHUWHI 3PUTMAla WMIUTHPOKH TYpHOY
KYKUHM napyanaiura oiub Kenanu;

- Fe** xarvonu Ba 111 rypyXHUHT KaTHOHNAPY PEaKLMsIH
Gaxapuilra xajJakur GepMaiinu.

3. Jumermirmokenm Fe?* katvonsiapy GWiIaH NyImTH- KU3H
paHTAM MYMKW KOMIUIEKC TY3 XOCUJ KMNaau:

FeSO,+2NH,0H+2C H,N,0, =
[Fe(C,H,N,0,).1+(NH,) SO,+2H,0
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Fe**+20H+2C,H,N,0, = [Fe(C,H,N,0,),]+2H,0

Konyccumon npo6Gripkara 1-2 ToMuu Temup (II) Tysu
OPUTMacuian yrkasunany, 1 ToMuy BHHO KUCHOTACH SpUTMAa-
CH Ba 2-3 Tomuu NH,OH xymunamm, CYHIpa AUMETUIITTHOK-
CHMHHHT CIIMPTAArd 3puTMacuian 2-3 ToMun KyIuunanu. Spys-
HaH KoMIuieKe duprkma temup (I1) AUMETHIATTNOKCHMATHUHT
MYIITH-KU3FUIL 9PUTMACH XOCHIT GYiaiu.

Peakimanm yrkasum LIADOUTK:

- Taxpubanu pH»9 6yiran amMmmuakiu spuTMana oaub
6opunanu;

- aput™mana Fe'* Ba Fe?* karmonmapu Oupranukna 6ynca,
PCAKLIMAHN BUHO KMCJIOTACH WMINTHPOKUAA O/UG Gopunanu,
HYHKH BUHO KUC/IOTaCH aMMOHMI TMApoKCy Guian Fe(OH),
UYKMACHHU XOCUN KWMLK MYMKHH 6¥nran Fe** katmouna-
PHHHW KOMIIIEKC X0JMa GoFalra Xuamar KuJamy.

11.6. Mapranen Mn?* kaTHoHHHHED Xycycuii
PeaRnMAIAPH

TaxpuGanapuu Gaxapuurga maprauen (II) Hurpar
Mrl(NO_T)2 Ba Mapranery (IT) cyndar MnSO, spurmanapunan
thoiinananunany.

I. Viosyn wmkopaap NaOH éxu KOH pa aMmMoumi
runpooxcan NH,OH Mn?* wounapu 6unan mapranen;, (II)
THIPOKCUIHUHT OK YYKMACHUHH XOCHIT KHIAIM:

MnSO,+2KOH = Mn(OH),{+K SO,
Mn?*+20H" = Mn(OH),}

Mapraneu (I1) cyndar BPHTMacKliaH npodupkara 3-4 ToMuu
conub, 3-4 Tomyu aucTHLIAHTaH CYB Ba 4-5 ToMuM WmIKOp
IpUTMAacHiaH kymamus. OK yykMa Xocus 6¥aumu Ky3aTunamu,
By uyxma panru BaKT YTuiliy 6UIaH XaBojaru KHCIOpOJ Tab-
CHPH HaTUKacUIa OKCHUIJIAHUG CapFULLL-KYHFUD Oinamy.

AMMUAK spUTMacu NH,OH xam Mn?* HOHJIapUHU
Mn(OH), xonuaa YYKTUPanY, JIEKUH aMMOHUIA TY3JTapy MLI-
TUPOKU 9YKMaHU 5pub KETUIIUIa 0116 Kenagu.

225



Taxpubann Gaxapuiu mapouTu:

= PCaKUMs 3pUT™Ma MyXUTHHUHT pH=9-10 6§1ranma Gopauy;

- sput™aga NH,* vonnapuHur 6ymumm yykmariu 5pub
KETHIINTa UMKOHMSIT SIPATAIH.

2. Mn** karnomnun oxcuniaé MnO 4 ra afizawmon Mn?*
HOHHHW TONMHWIIAA KaTTa axaMusiTra ara 6ynub, 6y peakius
TYPJIA OKCUITOBYMIIAD TABCUPHIA BOPUITH MYMKUH.

Kyiinaaru metomnapau kypu6 urkaiinuk:

a) xyproumn (1V)-oxcnn PbO, tancupuma okcupmammim
HUTPAT KNCJIOTa HIITUPOKMK/Ia KU3MpHIL Gunian onub Gopusa-
an. Mn?' voHn okcuunanu® mymrmm paur xocui O6ynamu.

2Mn(NO,), +5PbO,+6HNO, = 2HMnO,+5Pb(NO,),+2H,0
2Mn?'+5PbO,+4H* = MnO 2+5Pb?*+2H,0

[ivnura xypakua Gunad KyKyH Xojaujaru PbO, nan npo-
OupKara 03poK CONMHAIM Ba yHTa HNO, nunr 6N spurmacu-
IaH 4-5 ToMuM KYIuub Kusumupwiann. 1-2 MHUHYTAAH KeiuH
apayaiima HeHTpudyrananany. Llenrpudyrar panrcus Q@I
Kepak. PaHrcus okewmwiosyu neHtpudyrarra 1 ToMuu Mapra-
Hell cysdar €KM HUTPATUHUHT CYIONTUPUIIraH SPUTMAaCHIaH
KVIUG, apanamTupuiang Ba cyB XaMMOMU/IA UCHTHIIaau. Mn*
KaTHOHYM OKCHINIaHWO MYWITU paHTIM MepMaHTaHaT KUCioTa
HMnO, ra aiinananu.

Taxpubanuu 6axapuin WAPOUTH:

- peakuusi sputMann pH<2 Gysran Myxutia oam6 Gopriauu:

- Mapranell (II)—xnopun spurmacunan doinananué
Oynmainu, yynku Cl- vonnapu MnO , MOHMHU Mn** raya kaii-
TapuO, NYLITH paHT Xocun Gynunmara 1nyn Gepmaiiiu;

-~ IPUTMAHKN HCUTHUIII PeaKUMIHUHT GOPUINUHM Xaaa/iiaii-
TUpaIH.

6) Ammonmit nepcyadar (NH );S,0, Tancupuna okcuany Ky-
Myur Hurpar AgNO, (karanvizarop) ulTupokuna onus Gopunanu.

2MnSO,+5(NH,),S,0,+8H,0 =
ZHMno4+5(NH4)ZSO4+72HSO4
2Mn**+55,0,2+8H,0 = 2 MnO,+10S0,>+16H*

ITpobupkara (NH 75,0, apuT™Macunan 5-6 Tomun o6 YHIa
H,SO, (ékn HNO,)uunr 2N spurmacuaan 1 romuy KYUIMIa/IM.
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Cyur kymynr HUTPAT 3pUT™MacuaaH 2 ToMun Kyiimub WcuTuaa-
Iu. Wcurwirad apanammara Mn?t katvonu OViIraH CylonTH-
PWITaH SpuTMagaH WA Taékua éplamuia KUPpUTHIIaAH Ba
apajalTupunani. bynga MnQO, MOHUHMH IYILITH PaHTy XOCHII
OVnuIuM Ky3aTumami.

Taxpubanu 6axapui napouTy:

- TKpUOaHM SpuT™Ma MyXMTHHMHI pH<2 6yirania yTka-
3unany;

- PCAKLWs KaTain3aTop Ag' noHmapy WiLTHpokuaa Gopamy;

- mapraeu (II) Ty3SMHMHT KOHIEHTPALMSCH MUHMMAN
OYauim Kepak;

- Kairapysuunap Cl, Br, I Ba Gowkanap peakimsSHUHT
Gopuiira xanakur Gepann (Maprauent (11) xmopun spurmacu
HILIaTWIMaln);

- TaXpUbaHu MCUTUITAHAA 016 GOPUIL PeaKIUSHUHT 6O-
PHILIMHY XaNaiaiTupaiy.

11.7. Pyx Zn** KarnonunMHr XyCycuil peakumsiapu

Peakumsinapiu Gaxapuinn yays pyx cysdar ZnSO, Ba pyx xJo-
pui ZnCl, HUHF PaHTCH3 3pUTMANApHIaH (boijamaHMIII MyMKIH.

1. Mmxopiap NaOH ékm KOH Ba ammonmii THAPOKCH]Y
NH,OH Zn* xatuonnapu 6uian 0K amopd uykma Zn(OH),
HH Xocui kunaau. Zn(OH), amdorep xoccara arapup.

ZnCl,+2NaOH = Zn(OH),l:+2NaCl
Zn*+20H" = Zn(OH),}

Zn** KaTHOHW TY3M PUTMACHAH 4-5 ToMUM onu6 yHra 1-
2 TOMYM UUIKOP PUTMACHIAH KYIIMIANM. Ok uyKkMa Tylmunm
Kysatunaau. By 4yKma HIIKOP SPUTMACHAAH MYJIPOK KYimca
9YKMaHUHT 3pHG KETHUII XOMHUCACH 103 Gepau.

Ammonuit ruaporerg NH .OH Kam Zn*" katoHIapuHM pyx
THAPOKCUI X0NHIA IYKTUPaIA.

ZnCl,+2NH,OH = Zn(OH),{+2NH,Cl

Bynna xocun Gynrad pyx rumpoxkeun aMMuak SPUTMACHHUHT
MY MUKIOpUIA (WYHMHIIEK, aMMOHMIA Tyalapuia) 3pub xeranu:
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Zn(OH) L +6NH,0H = [Zn(NH,) J(OH),+6H O

5-6 TOMYHM PYX TY3U DPUTMACHTa DXTHETIUK OWIIaH TOMYM-
AaTib aMMuak sputMacuiiad Kymmutanu. Pyx runpokceun yykMac
Xocu1 6YAIIM Ba yHMHT opThkya Kymwuaran NH,OH na spu-
1M Ky3arunany. AMmonnii Tyanapu unrrupokuna NH,OH Zn?*
KaTUOHNAapuHU yykMara TymupmMaioy.

2. Bonopon cyndmun H,S Zn*" xaTroHIapy 6uiaH oK YyKMa
ZnS HU XOCUJT KWJIanu:

ZnCl,+H,S = ZnS{+2HC]
Zn 4S8 = ZnSl

ITpoGupxara pyx XJIOPHIHHHT 3pUTMackiaH 3-4 ToMIM co-
U0 HATpUi anleTat 3puTMacuiaH 2-3 ToM4M KYUIWIaay Ba ye-
TWra Bogoposd cyadumiu cysiaH 5-7 ToMurd ToMusunaau. Ox
gyKMa XOCHJI OYNUIIN Ky3aTWajiu.

TaxpnbaHu baxapuil WapoOUTH:

- YYKTUPHMIIHK aleTaTny Oydep 3puTMa MIUTHPOKMIA Ba
reuTuin 6unan onub Gopuica, HUPUK KPUCTAINHK 4YyKMa
Xocun Oynamu;

- SpUTMazla OKCHIIOBYMWIAPDHUHT OVIMIUM peaKUMsHUHT B0-
pULLIMra XanakuT Gepanu;

- BOOOPOA cyihua YpHura sHrv TaiépiaHraH aMMOHMUM
cynbdua (NH,),S nan ¢oitnanaduin MyMKUH.

3. Kanmii rexcanmanodeppar (I1) K, [Fe(CN),] pyx tyanapu
apuTMacy OuJIaH KYII TYSHMHI OK YYKMACHUHU XOCWJI KWIamu:

3ZnSO,+2K [Fe(CN),] = K,Zn,[Fe(CN)],4+3K,SO,
3Zn**+2K*+2[Fe(CN),]* = K,Zn [Fe(CN),],

I1pobupkara pyx Ty3u SpUTMacHaan 2-3 TOMUYKMCHHU Koiani-
pub, K [Fe(CN),] spurmacuaaH 3 ToMuy KYIIMIany Ba KaiiHa-
TYHYa KM3IUpUIaI. ByHaa oK, YYKMa XOCHI OYIUIIN Ky3aThiajii.

PeakuusgHu Saxapuiln IAPOUTH:

- aputMaHuHr pH kuiimMati 7ra TeHT €KW YHIAH KWYHMK
Gymiy, iekHH 7 AaH 10KopH 6YMacIuri Kepak, YyHKM YykMa
AWIKOPUIE MyXUTIA 3pUMIN;

- PeareHT 3pUTMAacH K1 KYIIWIMACTIUTH JIO3UM;
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- aNIOMHHMI Ba XpoM KaTUOH/apy Oy peakiiysra XamdakuT
Gepmaiinu. 11 rypyxHuHr Golika KaTuoHIIapd 3puUTManaH Oy
peakuusiHy OaxkapMiuigaH aBBaj HYKOTHAMIIHA Kepak.

4. Turason (Indennrnoxapéason) (C.H,),N,CS nunr xio-
podopMaary 3puTMacy Zn** KaTMOHJIapu OWIaH KU3WIT WYKU
KOMTUIEKC OMpUKMa XOCUIT KWIaJH.

Ilpobupkara 2-3 TOMYM TEKIUMPUIAETTAH PyX TY3M 3pHT-
MachiaH coJiid THUHUK 3PUTMA XOCUT BYNryHYa HATpuil ruj-
pokcuaRUHT 2N spuTMacuaad 5-6 ToMIM KyIIMaaad. XOoCHi
6YraH TUHUK SpUTMAAAH KUYHUK YMHHU TUTeNra | ToMuM co-
JIMHAIW Ba yCTHra AVTH3OHHWHT XiopodopMiary spuTMach-
aan 2-3 ToM4M KYIUHIKOG, 2pUTYBUMHMHI XaMMacH yuub Ker-
TyHua vina Taékya 6unan apananirupynani. Zn?t KaTuomia-
PU OVIUILIMIAH CYBJIM 3PUTMA KU3WI paHrra KUpaju.

Jvtuzon pyx katnonuuu LT rypyxHuHr 60Ka KaTuoHna-
PY MIITHPOKUIA XaM TEKIIMPWIaIUrad apataliMaHuHT aipuM
VAYIIMIAH TONMIIra UMKOH Oepaiu.

11.8. Kobanr Co?" KATHOHMHMHI XyCYCHil peaKuMaiapH

Peaknmsinapuu kobant tysnapu CoCl, Ba Co(NO,), HuHT
cyBIary apuTManapy owrad faxapuin MYMKHH.

{. Umgopnap NaOH éxkn KOH Ba ammoHmii reapoxcux
NH,OH xo6anr (IT) Tysnapunan acociv Ty3SHMHT KYK 4yKMa-
CHHU XOCHJT KWIalH.

CoCl,+NaOH = CoOHCI+NaCl
Co**+CI'+OH" = CoOHCIY

Co?* KaTMOHM TY3U 3pUTMAcuiaH 4-5 TOMYH 0JTHO, yCTHU-
ra 1 Tomuu VioBuM HaTpWil spurTMacumaH toMmsnnagn. Kyk
yykMa xocun O¥nanu. By xocun 6YnraH Ky 4ykmara UIIKOp
IpUTMAcHIaH MY MUKAOPAA KYilinica MYUITA panmiv gyfkma
Co(OH), xocun 6ynany.

Avmonuil ruppokenn xaMm Co? karwomnapuiu CoOHCI
xomupa gykrupag. NH,OH nan Myn gyumiranaga 0y yykma
spub, capuk TYCIU KOMIUICKC BUpHKMara aiiaHanu:

CoOHCI+7NH,0H + [Co(NH,) J(OH),+NH,Cl+6H,0
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AMMonuii Tyanapu uitupokuna NH,OH Co™ karuonna-
PHHU YYKTUPa OJIMalIu.

2. Ammonnii (ékn xammit) popamag NH SCN (KSCN) Co™
KaTUOHJIapy 6unaH KVK paHI/IM KoMIUIeKe 6MpUKMa X0oCHI
KWJaau:

CoCl,+4NH,SCN = (NH,),[Co(SCN) ]+2NH,Cl
Co**+4SCN- = [Co(SCN),I*

KoGant (II) Ty3u sputMacupaH npobupkara 2-3 ToMuu
CONKO, YCTUra aMMOHHMI POJAHWIHUHT TYWHUHIaH 3PUTMacH-
nax 8-10 Tomun xyumnamy. CY¥Hrpa aMun cnupty 6uiad 3up
apiammMacuzaat 5-6 Tomum Kymmimo, nipobupka ualikaTuinaim.
DPUTMAHUHT 10KOPH KaBaTh €pKuH KYK paHrra kupuiay Co?*
KaTUoOHNapy GOpIuruHu Kypcaranu.

Peakuusiny Gaxkapyur mapouTy:

- TaxpubaHu Kydycus Kuciortamu myxuraa (pH=4-5) Oa-
Xapuil Kepak;

- NH,SCN (KSCN) spurmacu KOHueHTpnaHrau oVmaiuu
JIO3UM;

- Xocun OYnagurad KOMIUIEKC TY3 OPTaHWK DPUTYBYMIAp-
Aa XN 3puraHiury cababnu, OyHaai spuTyBuWiap xyam
peakumd ek THHY oTuUpaIy.

11.9. Hugen Ni** xaruoHMHMEr XYCYCHIl peaxuusaapy

Huken kaTMoHIapuHM aHUKJIAlTa JoUp TaxpubanapHu
NiCl, sa NiSO, 1apHuHT cyBnaru apuTMaiapyuiaH doiinana-
HUO VTKaszwnanu.

1. Muxopaap NaOH, KOH sa ammonuii rappoxery NH, OH
YIoBUM HaTPUil EKU KallMii TUAPOKCUAIAD HUKEN TY3JIapy 3pUT-
Manapy OunaH TabcupialiraHga sumn padrimy Huken (11—
TUAPOKCUI YYKMacu Xocun G¥iamu:

NiSO,+2KOH = Ni(OH) ~L+KZSO
Ni**+20H- = Ni(OH),{

Huxken (I1) Ty3auHuHr spurMacunad npobGupkara 2-3 ToM-
yu conub, ycrura 5 tomun NaOH éku KOH spurmacupan
Kymwnany. Smnn 9YKMaHuHT X0CKT OVIMIIH KY3aTHIanu.
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Ammonuii ruapokeun NH,OH nuken (I1)-cyngar NiSO,
BPUTMACHUTA TabCUP ITTUpPUIICA acociu Ty3 (NiOH), SO, Hunr
AW YYKMacK Xocui Oymagu. AMMUAK 9pUTMacuIad My
MUKIOpHA ONUHca, TVK KVK PaHIiM KOMIUIEKC Oupuxma
XOoCHUN Oynanu:

NiSO,+6NH,0H = [Ni(NH,) ]SO, +6H,0

Ni** KaTMOHWHH aMMOHMI1 TMIPOKCUI AMMOHMI Ty3napu
WINTUPOKKIA YYKTUpPaA OJIMaMIN.

Peakiiust 11apOUTH:

- aputMaHuHT pH KuiliMaty 7 paH karra GVIMING Kepak;

- auken (I1) TMIpOKCHAHN YYKTUPUIL SPUTMAHH HCHTHLI
Gunad onud Gopunaau,

- peakuMsaHu 6axapuiura aputMmanaru Mn*t, Co?** pa Fe®*,
Fe?* karuonnapu xanakur 6epanu, 6y MOHJIApHU aBBaJl 3PUT-
MalaH MYKOTHIL JIO3HM.

2. Mavermnrmaoxcwm CHN,0, (YUyraes peaxtusu) Ni**
KATUOHMApK TY3Napy OunaH Tabcupnamml, KUn-KU3un Kpuc-
TaNNUK Y¥KMa XOCHJI KUIlanu:

NiSO,+2C,H,N,0,+2NH,0H =
Ni(C,H,N,0,). }-+(NH,),S0,+2H.,0

Huxen (1) cyndar sputmacunad npobupkara 4 ToMum
conub, 3-6 TOMYM aMMHaKHUHT KOHLIEHTPJIAHTaH 3PUTMacH-
naH Kymmnany. CyHrpa IMMETHINTMOKCHUMHHUHT CIIMPTHArd
3IpUTMAcHIAH 2-3 TOMYM KYIWIca, MIKH KOMIUIEKC Ty3-HUKe
JIAMETUITIIOKCUMATHUHT KUI-KHU3WI KPUCTALIUK 4Y¥KMacH
Xocuin Oynamu.

by peakuusiHu Gaxapuyil LIapOUTH:

- peaKLMIHM SpUTMAHU MyXuTHHMA pH=8 ra kentupud (am-
MUaK 3pUTMacK €pramMuia) Gaxapuil J03UM;

- apurManard Fe?* katuounapu (Oy KaTHOHIAP XaM AUMe-
TWITIMOKCYM OMIaH KM3WJI PaHIIM 3pUTMa XOCHT KWIIaOu)
BOAOPON MepoKewa épaamuia Fe't ra alinaHTUpUIMILIM Kepak;

- sputMana Cu?* Ba Co?* wonnapu Gynca, ynap sputma-
NaH UYKOTHIWIUK JIO3UM, YyHKU yinap Ni** HUM aHuKanira
xanakur Sepanu.
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11.10. Yuusun rypyx KaTHORJIAPH apanaliMacHHNHT
aHAJH3H

YyuHYM rypyx KarHoHJIapy Typiiid XyCycHUstriapra ara, yuu by
KATUOHNAPHUKT TYPIM peareHTiiapra MyHocabaTiHK KypcaTyBud
10-xanBannan Kypuin mymgun. Uinrapu kypu6 yrunran I, 1 rypyx
KATHOHIIAPY PAaHICH3 Ba K¥TmHdIa ok, aykma Gepau. [T rypyxna aca
akcapy uonHnap (Cr¥*, Ni**, Co*", Fe?") Ba ynapHUHT YyyKMallapy
pasy Synany. YinapHuHr pauriapyu MyXUM aHaIwTuk Senrunap-
IUpKY, By Genrunap aHANIM3HM aHYa OCOHJIAUITUPaIMA Ba aHAIM3
HaTVKanapy Hakanap TVEpU DKaRIWIvra MIOHTHPAIY.

111 rypyx KarMOHIApHHUHT XYCYCHl peakuMsuiapy XxuimMa-
Xun OYAranyiury YuyH yiaapHM rypyxdanapra axparu® apanaii-
Ma TApKUOWIAH aHaMU3 KUAKIUHKUHE Gup Heda MEeTOIapuHu
sgparuiira catab 6ynam. YyHonuu, 6y MeToLIapaaH BOJOPOJ] Tie-
POKCHMIUIM, aMMMakiIM, MIUKopuM Ba aueraTiv MeTOLNapH!
kypcarniu MymguH. Ilynapran k¥ KyinaHuiagurad MetTosyiap-
AaH OupM aMMmuakiay Merox Oyim0, yHjian xoxjaradH YKyB
IOPTUHWHT aHAIMTUK KUME Jabopatopusiapuaa doitnanaHub,
111 rypyx xarvonnapy apanaiiMacHHM AHaINU3 KMIHIL MYMKMH.

AMMHAKIA MeToJ,

III rypyx katnonnapu AP*, Cr**, Fe¥*, Fe?* Mn*", Zn?*,
Co?" pa Ni?* yOHIAPHHHW CAKJIOBYM apanaiiMa aHaIU3UMHU
Kypnub YHKaMm3.

Jactnabknu cunonaap. CUHOBNAD TEKIUMPWIAIMIaH 3pUT-
MaHMHI aiipum ynyurapraad Fe*” Ba Fe?* xarMoHnIapuHu To-
IHilgaH Oouuvianany, YYHKKM aHARM3HUHT KelvHTY GocKkuyia-
puna Fe?* katmonm Fe'* karnommraua okcuianuium, Fe’*
KaTvioHnapy sca Fe?* rava galtrapuiminy MyMKUH. BYHUHT Ha-
THXKacula Oy KATHOHNApHUHT 0Op-UYKIUTHHU TOTIMII HATW-
XKacu WimoHYny bynMail Konanu.

1. Fe** katnomnnn Tomam. TekKimpuna€Iran 3puTMaHuHr 2-
3 romuucura HCl punr 2 N spurmacugaH 1-2 ToMuu Kyiiuo,
yerura 1-2 Tomun K, [Fe(CN) ] spurmacujian kyuuwiraszia Tyx
KYK paHriu OepauH saHropucu Aed aramyBud UyKMa XOCUII
6¥nmuin ékn NH,SCN (KSCN) rascupmian KUsHWI-KOH panr-
JIM DPUTMa Xocun GYIMINM TeKIuMpuinaérraH sputMana Fe’t
MOHJIap¥ MaBXy[UIMTHAaH aajnonar Gepanu.
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2. Fe** garronnay Tomym, ApanaliMa 3puTMaciiad 2-3 Tom-
yucura K,[Fe(CN),] apurmacuna 1-2 Tomuum Kyrmnamu. Tyk-
3AHTOPU TYCHM «TYpHOYn KyKu» ae0 aTadyBaud 4yKma Xocui
oy, spurMana Fe*' nonnapyu GopauruHyu GUIaMpanu.

3. Min?* kaTeonnnn Tomuni. TexKImnpunaérrad sputManaq 1-2
TOMYY Npobupkara conul, YCTUTa KYMYII HUTPAT 3PUTMaCUIaH
1 Tomun kyunanagu. Ok 9ykMa xocun 6yica, aputMana Cl- MOH-
napy Gop G¥nanu. Dpurmanad Cl- oHnapuHu UYKOTUIN Kepak,
yyHku Cl” nowiapu Mn?" KaTHOHIapMHM aHUKJIANTa XalaKuT
Gepanvi. ApananiMara sHa 2-3 Toman AgNO, apurmacuian To-
MU3WIaIH Ba XocuI GYnran uykMa ueHTpudyranad axpaTuiaiu.
boka npobupkara PbO, €xu (NH,),S,0, kpucramapuaan 2-3
Gynaxua conuHanu Ba yerura 2-3 Tomun HNO, HuHr 2N spur-
MacHiaH Ky1nub, apananmMa KM3aupuiaai. by okcuamosun apa-
naiMara 1-2 Tomun 1oxopuiary tesrprdyranas (Cl- wonu iyxo-
TWITaH) KVuunradga, ouHadiua-mymTyd paHr XoCun Gyrimu
Mn** katHoHiapH Gopnuruaad ganonar Gepamu.

4. AP*, Fe'* karwornapunn Mn?*, Zn’* KaTHORIApHIAH BKpa-
Tam. TeKiIMpunaaurad KaTHOHap apajiaimmMacy 60p 3puTManaH
oG ycrura aMMoHMH XITOPUMIHMHI TYHMWHIaH 3pUTMAachIaH
KVIIANanU, rpobupKa Hayugary apurMac dunaH cyB XaMMoMu-
a ucurtunany. CyHrpa MIIKOPUH MyXUT Xocui 6YNrynua aMmo-
HUit TUAPOKCUAHWHT KOHIIEHTPIAHIAH 3PUTMAacHaH KYLIIanu,
CYHI AHA NIy 3pMTMAalaH 5 ToMuYd KyiUmiaad. byHna amoMiHKUH
Ba Temup runpokeuviapy Al(OH),, Fe(OH), (spurmana Cr** 6isica
Cr(OH),) uyxkmara Tyiiagm, Mn** pa Zn** karvonu [Zn(NH,) P*
XOUIa SpUTMana Konaiu. Xocun 6yaral 9ykManu LeHTpupyra~
J1a0 axkpaTud OMMHATK, YHM OUp MapTa aMMOHWE XJ0PKI Ky1n-
TaH cyB O6MnaH oBWiIany. Yykma tapkubunaru Fe’' karmonn Al
WOHMAaH axparvill yayH doiinanadunany. Lentpudyrar sca tap-
kubumary Zn** KAaTHOHUHU TOIMALT YUVH HIUIaTATIAIN.

5. Fe** nu AP* wonmaan axxpatmu. Yykmara (4 6any 6yitnua
OJIMHIaH) HATpUi rUApoKcUIHUHT 6N 3puTMacunad 5-6 ToM-
Yy KYIIWIaAK, OXMCTAa HCUTWUTaH Ba apanalitupub Typub so-
JOPOA NEPOKCUAHMHT 3% S SpUTMACHAAH 5-6 ToMYM Kyiim-
nam. Xocwn 6§nran Fe(OH), uykmacu ueHTpudyraa axparu-
nany Ba Tauwiab woéopunamm. Uenrpudyrar (AlO,” nonu 6¥iu-
WY MYMKUH) TapruOuaan Al** KaTMoHM TormwIagy.

6. AP** karnonnuu tonmmn. llentpudyrar (5-6aua 6yiinya
OJUHIaH UIKOPWUY 3puTMa)ra cyndar KucaotanuHr 2N spur-
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macuaaH AlQ,” HoHHHM AP* KaTHOHUra aiIaHTHPHLL YYYH
(pHk4 6¥nrynua) xymmnagn. Cyrrpa NH,OH pan kydcus
HIKopHH MyxuT (pH~9) 6ynryrya kjiend, 3puTMa CyB XaM-
MOMHIA MCHTHITAAH. TeKIHpunaérraH KaTHOHIAD apanaliMa-
cruia AP Katvionu 6¥ica, anfomunnit rugpokeua Al(OH), nuuar
0K Y¥KMacH XocHN Oynaau.

7. Zn?* KaTHONAHA TonmBI. AMMUAKAM >pUTMara (4-6amHm)
KY4CH3 KHCROTANN MyxuT xocun Gyarynua HCL spurmacuaan
K¥winnanu. Xocwi 6¥nran sputMaHiHr 8- 10 romuucrira CaCO,
KYKYHHAAH CONMMO dalikarTiimam. CO2 rasd aXpanuilnd TYxXra-
rad, uykmMa leHTprdyrana axparwianu. Llentpudyrara cyion-
tapunrad {0,05 N} HCI spurmacuinad 2-3 TOMYM KYIUMIAOH,
HCHTHNAMM, cYHIpa 2-3 MUHYT JaBOMHIA BOIOPOX CyadbiI 3puT-
MafaH YTkasunags. OK 4yKMa ZnS Xocun GYIMUIM 3pHTMala
Zn** garnounapu GOPIMTHHM GUNAUPAIH. '

8. Cr’* kaTHoRMNA ToRMu. 5-6aHa GYilvya OTUHIaH LEHT-
pHGyrafaH 4-5 ToMYd ONHO, WIUKOPHI MYXUTHH HeHTpasnt-
Jraill YYyH cUpKa KMCIoTa Kyumnaay. Cyurpa 3-4 tomun BaCl,
3PUTMACH TOMHM3HNAEH. CapuK 4YKMAHIHT XOCWI O¥nuuIn
TeKLIMPUIAETraH apajiaiiMa spuTMackaa Cr'* KaTHOHNapu
GopnuruHmn GUIIMpaIK.

9. Co** xaTonwnn vomum. 111 rypyx KaTHOHNapu apanaii-
Macy IpUTMacHaaH 3-4 Tomun oMb yra 2-3 tomuu HNO,
(3uunuru 1,2 /M) spuTMacuaaH KYWIMIAZHA Ba CYB XaMMo-
Muga ucuThIagy. byHma spurmana 6ynran Fe?™ karuownapu
oxenpnadub Fe¥* xkatnonnapura alftnadagy. Hurpar kucnorany
IpuUTMaZad 2 TOMYH OaHG, yetura §-10 ToMun aMMoHuUit po-
DNAHWAHUHT TYIMHTAH pUTMacHIaH Kyinuaand. Arap GyHna Fe**
KaTHOHJIapH §¥ica, KM3UN paHT Xocun 6ynand. Co** HOHUHH
TonHIra xarakur oepysun Fe** katnounapu NH,F €kn NaF
pUTMacHial KVIHKG, KoMmnexkce OMprurkMara GOFTaHaIN, KH3HI
paHr it¥Konagu. CYHT 3-7 ToM4M aMui CIUPTH €KH 3THA 3dn-
py xumb, axwmnal vaiikanwiagd. CrMpT KABAaTHHMHT KYK
panrra 6¥ammy, rekivpwiaérrad 111 rypyx xatuonnapy apa-
nanMacvaa Co*t KatvoHnapH OOpAHTHHU GUNAupaiy.

10. Ni** KATHOHHHAH TonmRIY, AMMMAKITH IPUTMAHUHT {(4-0aHn
S¥uya XOCHN KMIMHTaH)} 2 TOMYUCHCA JUMETUITIMOKCHM
{Uyracs peakTHUBM) spuTMacHnay 3-4 ToMIM Kyluuaand. Ku-
W paHTAN IYKMAHKHD XOCHN G¥IHLIN TeKUIHPHNAETTaH apa-
NaiiiMa 3pdTMacura Ni** gaTHoHNapy OOpNIMIHHY OHIAUPaTA.
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111 rypyX KaTHOHJIapy apanaliMacuHUHI CUCTEMany aHa-
JIU3 KUJTUIT TYranjaHray, aHajiu3 HaTuXallapy XaJBan 1ak-
avna é3unanu.

11.11. I, 11 Ba III rypyx KaTuomiapu apajalmmMacHam
AHAJIM3 KWIHI TapTHOH

1, Il Ba III rypyX xaTuvoHIap¥ apalalIiMACHHU aHalu3
KWIMIILA, aMMHaKiu MeToAjla CUCTCMaiM TapTubpa aHanus
KWIMIIHK factnabky cuHoBnapaaH boumnananu (11-xamean).

1. JlacTia0Ku CHHOBJIAD:

a) NH,* xaTHonnsn Tonmui. TeKIIWpWia€rraH apanialimMa
apuTMacuaas ripodupkara 2-3 tomuun onub, uikop Kyuub
Kusnupuil ity 6unan €éku Hecenep peaktusu €praMuaa am-
MOHWM KaTUOHUHWHT 0Op-UYKINTY aHUKJIaHAOH;

0) Fe’* pa Fe'* kamnounapuny apmsnam. VikkuTa npobup-
KaHWHT xap 6upura 2-3 ToMymliaH TeKIUUPpWIAETTaH 3puTManaH
CONMHANM, WKKanacuaa rydcu3 kucnorand myxur (HCl éppa-
muza) xocuwsl KwimHani. bupuuuu npoGupkara K [Fe(CN) |
aputMacyaar 1 romum kimaiams. Kk paHmm ayKMaHHHT X0CHT
Oymmmu Fe* xatuonu Gopnvirviny kypcaranu. Kkunum ripo-
6upkara 1 Tomuu K,[Fe(CN),] apurmacunias Tomusunanu. Kyk
yiKMa-OepuH 3aHIrOpUCHHUHL Xocun 6Ynuiny Fe’* yonHuHuHr
GopauruHu Tacnukinauau. Fe** xatvoHu Gop-HYKIUTUHK
NH,SCN €xku KSCN sput™manapy €piaMmuia KM3WI-KOH paHr-
JIM IPUTMA XOCUJT OVITUIIMAAH XaM TOMUAIT MYMKMH;

B) Zn’* KaTHOHMHM Tommul. PyX KATHOHWHW 3PUTMaHWMHI
OMp KUCMKIaH TOIIMII MaKcaara MyBoMuk 0Ymany, YyHKM cuc-
TeMaIM aHaIu3ga Zn*" noHu Goika noHnap Gunan oupranuk-
Jla 9YKUILK XMcobura yHU KO KMCMM ifyKolagu, OuHoGapyH
Zn* HY TONMIN MYMKWH OVnMail Konaau. Pyx xaTHOHUHU
TONMHILAa TeKIUVpunaéTrad spuTManas 2-3 ToMun onub, yura
H,S €xu auTison Tavcup aTTMpPMIN peakumsiapuna (11.7 —
ra kapaur) doiinaianvnanm.

2. IIT rypyx xarnounapmrm I Ba II rypyx xaTtHomaapupan
axpaTaw. BUPUHYY Ba UKKMHYY TYPYX, KATHOHJIADUHU TOMHII-
pa xynnanunagurad Na,HPO,, (NH,),CO,, (NH,),C,0, kabu
pearedtnap 6unad Il rypyx xarvoHjiapu xam dykma XOCHi
Kuila onanM, uy cababmm 1 Ba 1 rypyx katmonnapuuum Tonui-
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ra xanakut 6epanu. bunobapun, 111 rypyx KaTHOHAAPHUHU KOJT-
raH MKKaja TYPyX KaTMOHIApWIaH axparyil Kepak.

KonyccumoH npobupkara TeXIMPHIAETTaH apanaliMa
spuTMacuaan 20-25 ToMyu 0H6, YHTa aMMOHMIA XJTOPHJL 3pHT-
MacugaH 6-8 Tomuu kymunaad. CYHrpa Kyucu3 WInKopHit My-
xur xocun 6ynrynda NH,OH nwunr 2N spuTMacuiiad TOMYU-
natud kyiumnanu. [poGupkaHu spuTMacH Iespiv KalHaryHua
“cuTHIanU Ba apanaiuTupud typub 12-15 Tromuu 11 rypyxHuHT
ymymuii pearedtu (NH,),S spurmacumaHn Kymmnaay Ba sHa
nipobupKa 3-5 MUHYT CyB XaMMmoMuna ucutuiaanu. HlyanaH ke-
iivH uyKMa neHTpUudyraga axparuiaay Ba LeHTpudyrarra siHa
1 Tomau ammonnii cyndua (NH,).S spurmacu xyimmwm6, aykui
TVANK, EKV TYAKMK, SMacIuTy TeKiupwiany. Yykuiu tinvk 6ymma-
ca, aHa 5-6 tomuu (NH,),S spurmacunan Kymmnapy. Yykum
TYNUK 6¥arannad KeluH uykmanu ueHtpudyranab spurMagaH
axparunanm, neHTpudyraTHy Golika npobupkara YTKazunamnu.
Yykmara apanamrad Cl- monnapunu (Mn?*t KaTMOHWHH
aHMKJ/alIra xanakuT OepyBYMHM) UYKOTHII YYYH, 9y¥KMa
NH,NO, (31eKpoiUT-Koaryjisitop) CakJioBYM MCCHK CyB Gu-
naH 3-4 mapra osunanu Ba y [1] rypyx kaTHOHIapUHM TONTMIT
yuyH 4-6aHpg OYiuya umnaruaanu. Henrpudyrar tapkuduaa 1-
2-TypyX KaTHOHJapu, optud Konran (NH,),S sa 6oirka amMmmo-
HUH Ty3napu 6Ynud, 3-6aHi O6Viinya TeKITUPUIAIU.

3. Henrpadyraran I-II rypyx, KaTHOMAApHHH TONHII Y4yH
raiépram. Il rypyx xaruoHnapuHu cyidarnap xonuna dykub
Kommmra cabab 6ynysuu spurmanari oprub xonrad (NH,),S
HW KMCIIOTa TabCUP ITTUPUD, mapuansd obopuil Kepak. by-
HUHT Y4YH UeHTpudyra Tureara Kyiiiub, cupka KuUcioTa
KYVIIWIHG KUCIIOTANM MYXHITA KEATHUPHIALHW Ba 3PUTMAHUHD
ApMKA  KONryHYa Oyenarmnamgu. Yykmara TYIITaH OJTHHTYIYPT
LeHTpU]YTanaHWO axparub TanwaHany, UEHTpUDYraTHU KypyK
KOJJMK KOJryH4a OyFrnaTiiany, KOJIIUK, TapKUbuiary aMmMo-
HUH Ty3napu #ykotunany (uyHkd Il rypyX KaTHOHIapUHUHT
kapOoHaT/Iapu aMMOHU# TY3JIapy 3pMTMacKkia cesuaapiu aa-
paxana 3puiian). Kusaupuiran konnuk, copyray, 10-12 tomuu
HCI umHr 2N spurmacunas Kymwiaad. X ocui 6yarad apurma
tapxkubuparu I-11 rypyx xaruonnapu apanaiumacu 10.6 6¥im-
4ya aHaNIM3 KWIMHKUO, KaHaal karuonnap OOpIWUIH TOMMIALHN.

4. 111 rypyX KaTHOHJIADA CAKJI0BYH TyEManu spuTim. IOKopu-
nary 2-6anna 6yiiMua oMMHIaH YYKMaHM paHrura ystubop 6e
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H-xansan
I, 11, I rypyx katMonsapy apaiaiiMacHHUHE aHanus
KHANUI TapTUBu (AMMUAKIIA METO/T)

JlacTabKy CHHOBIAP: 3pUTMAHMHT aitpum yayuriapuaad NHY, Fe', Fe
Co?" KaTHOHAAPHHY TOTMIT.

1-11 rypyx xatuornapuaan 11 rypyx xaTHonIapHuHy NH,OH sa NH,Cl
nurrupoxnaa (NH,).S rascup arrupub y¥kmara Tymupud axpariur. 1ykmanu
NH_NO, guiray uccux cyp GHIaH JOBULY.

Hykma (1) Taprubuga: AI(OH),, Cr(OH),, Fe,S,,
MnS, CoS, NiS 6yaumnu mymxus. Yykmanu HZN 0,
(r=1.2 r/mn)ma uentud spurriL UykMara TvInras
ONTHHIYFYPT Y¥KMacHuu axparuii. Heutpudyrar (11)
Uentpudyrar (1) TeKLUMPUAAIH. DPUTMATA CVB KVIUHE CYIONTHPHIAIN.
tapxubuna: Ba?*, |lenrpudyrar (1) tapxubuaa ALY, Cr*, Fe?*, Mn¥,
Si¥t, Ca?*, Mg, |Zn*, Co?*, Ni?" katnonnapn. oprukua HNO,

K*, Na' opruiua  |6nagu. Dpurmarunr Gup yryvuunan Mn?" katuouu PbO,
(NH,),S sa 6omxa |éxi (NH,),S,0, épaamuaa (Cl- vounapn AgNO, 6unan
aMMOHHI Tvanapu {iiVkorunray) anukaadany (11.10 ra

FeS,

Gop. IpurMara Kapadr). Oputmanary AP, Cr*, Fe?* xamnowrapuin
CH,COOH xjum6 {Mn*, Zn?', Co**, Ni** katuortapugan NH Gl
KalHarunaiu, nurupokna oprukya NH,OH kjumb axparum. Xocun
Gynna (NH,),S 6ynran yykma (11) uenrpudyrar (111) nan axpatinann.
NapuaTaHaiy. e (L1D):
Uyxkmagaru Uyxma (I1) Tapxubuna AI(OH),, ﬁ";ﬂ?‘é‘?}’f C(;?‘I)
ONTHHTYTYDT Cr(OH),, Fe(OH),60p uyxuva : ;

Ni?* karvoHIapH,
oprukua NH,OH Ba
aMMOHUI TY31apH

tenTpudyrana NaOH sunr 6N sputvacy Ba
axparpnany. len- 1H,0, nitnr 3%1n sputMacuna

TpUdyraTHi oputH-nagau. (Fe** katmonnpan Gop.a) DpuTMaRHHT
Oyrnataut, Kypyk JAPY Ba Cr'* nonuny axpatii 6up yavuura HCl
KOMAHKHA yayH) Yykma (111) Ky am, OpTHKsa
AMMOHII HEeHTPUdYTana LKpaTHiIanu. KUCI0TA CaCOa
%;“ap“"‘“ KpUcTaiaph Guian
OTHIL Y4 ;
K)imupﬁu!;. l{)‘HDYK Uenrpudyrar (IV) Heﬁm@aaa&u.
o HEl TapkuGuza AlO,’, Spurmara HCL vunr
o N CrO,> opritia 10,05 N sputMacu

: NaOH 6 ) KYUING MCHTHIAAK Ba
IPATMACHIA Yikma (111) C:O 2 m{ ::[:::"236) H,S rasi yTkasunm6,
spurim. Xocnn  |Fe(OH),, A]O‘- D pomii) 1728 (ox atom)
Gyoran spumvazan |Mn(OH), , 114 9p

I-11 rypyx ubopat 2N H,S0, spur- ;n?jﬁﬁfymmma“

5 ; mack kymub Al¥ra [£0 PITH
KATHOHJIADHHH ﬁy;[-‘mu_ e aHMKIaBANH.6)
TOTIHII (I 0.6 Tauias aﬁnaﬂmpm&[ﬂc 3 11
Svtran) o sl yur NH,OH Lentpudyrar (JI1) un

‘ OPHIMN: L sinu6, AI(OH),  |0Mp yryunnan

XOCHIT &Sf-v;[ HIOMAAH A HMETHATAHOKCHM

AP+ Sopsuru SPUIMACH EpoaMitia
11w
AHMKIAHATH. Ni** kaTHOHK
TOMWRaOH.
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pu6, 111 rypyx KaTuoHIapuaaH Kaiicuiapu GOpiauru TYFpucu-
71a facTnabru xXynoca YuKapunaau. Yykma yeTura HUTpaT Kuc-
nota (p=1,2 r/mi) nad 5-6 romuu Kyuwmnauu, gHa KNO, apur-
macuzal 1-2 ToM4Y TOMU3WIAAU. YYKMaHu TYITUK DpUILIK yIyH
3apyp 6Vaca kyiiumya 2-3 ToMun HHTpfl’[‘ KHcHoTa Kyiuinaau
(Fe?* ym Fe’* raua okcyanani yuyH xam). Yykmara Tyiiras ojiu-
THHIYIYPTHH LeHTpudyranad axpatunamu. Lleurpudyrarau 5-
6 TOMYM JUCTWIJIAHTAH CYB KYIIUO CYIONTHPUIAAYN Ba YIMHYH
TYPYX KaTHOHJIApUHUHE apanammMacu cudaryaa 11.10 6yituya
TeKIIMPUIAnM Ba 3puT™Ma Tapkuounia 6ynumim MyMmkuH 6¥rraq
111 rypyx KaTHOHIapHU TONMUNATH.

Casoanap

1. T rypyx KaTHOHIAPUHUHT YMYMUI TaBCHPUHNA KEATAPUHT.

2. AMIOMUHUE KaTHOHIAPUHKW XYCYCHI peakliuaiapy KaH-
nai 6¥ynaan?

3. XpoMm kaTHOHWTA KaHaal peakius Y3ura xoc xucobmaHanu?

4. Fe** KaTHOHWHH TONWILra MMKOH GepyBUM pearcHT KaH-
Naif, peakuMsina KaHupail tamwky adgdexr kysatunanu?

5. Temup (I1) xaTHOHUHH ¥3Mra X0C aHaNUTUK peakiyscu
kaiicu pearent Ounan Gaxapuiiany, Oy peakluvs LIAPOUTIApW
KaHnait 6ynanu?

6. Mn** xarvHoHMHU oxcwama® aHMKIalga KaHmai
peareHTnapaaH <¢dolgamaHum  MYMKWH, peakiius
1APOUTAAPUHM LIAPXJIaHT.

7. Pyx KatMOHUHHM cudat KuXaTIaH TOMHIIAA BOLOPOI CYII-
u1 OunaH KeTagyraH peakuus KaHaai mapoutna Gaxapuna-
au Ba H,S nu Kakcn peareHt 6unaH ajnmamrupea 6ynann?

8. AMMonuit (kM Kammit) pomanun peareHTd Gunan Co?*
KaTHOHMIAPUHK OYMILAIH peaxuus 1apodTiapy KaHpai, Oy
peaxnuusana KysaruinanuraH adexT Huma?

9. Huxken kaTtuoHura xoc 6yaraH o4uil peakiusicy KaHnai
peareHT OMnaH Oaxapunamy, Kauna agexT KysaTiiann?

10. Vaunuu Typyx KaTHOHJIApK apaialliMacHHWHT aHaIM3K-
1a nacTiabk¥ CMHOBIap HUManapaaH nbopar?

11. Apanamimapary Mn**, Zn?* karuonnapunu Fe*t, Al
RATMOHapuaaH KaHaai axparuul MyMKyH?

12. BupuH4YY Ba UKKUHYU T'YPYX KaTHOMIapUHU apanalimMa-
naru 111 rypyx xaTHoniapyiaH axXparuiu Wyim Kannai 6ynanu?
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Tectaap

1. HI rypyx KaTroHmapuiaH Kaicy GUpuHM aypuHTPU Kap-

OOH KMCAOTAHMHT aMMOHMINN TY3H €paaMua OYHMIL MyMKUH?

A) AP* xaTuoHUHU;
B) Cr* xarnoHuHu;
C) Zn** KATHOHMHU;
J) Fe* xaruoHuHu;
E) Ni** xaruonnHu.

2. Kyiiunary kKatvoHsnapiaH Kalicu OMPpHHMHI 3PUTMach

paHrau 6yaanu?

A) K' katvoHu;

B) Cr* xaruonu;
C) Na' karuoHu;
) APF* karuonu;
E) Ba?* xaruonu.

3. Kaiicu pearenrra Hucbaran Zn?* kaTHoHJapuHu Al** ka-
p 1 p

THOHIApUAaH dapKianl MyMKUH?

A) HCI;

B) NH,OH;
C) NH,Cl;

JI) NaOH;

E) H,SO,.

4. XpoM Ba amiOMWHMI KATUOHIAPWHU KaHAall peareHT €paa-

MHZa (QapKiaim MyMKHH?

A) H,O, xkucnorani mapoutia;
B) WMikop spurmacy;

C) AMMMaK 3puTMAacH;

A) H,0, ammuaxny Myxuria;
E) HCL

5. Xpom (IIT1) cyndataynr My MIIKOp 3puTMac 6unan yzapo

TABCUP PEAKLMACUHUHT MOH-MOJIEKYISP TEHITIaMaCuHU TY3UHT,
OyHna koabdunMeHTIap MMFHHIKCK Hevara TeHr 6ynamn?

A) 4;
B) 8;
) 10
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H) 12;
E) 22.

6. AJIIOMUHKM TUAPOKCHIHUHT VIIKOP 3pUTMack GuntaH ¥3a-

PO TABCUPJIAYB PEaKUACHHMHT MOH-MONEKYISIp TeHITIaMack-
HM TY3UHI Ba Ko3(QduumeHTnap WHFMHINCHHM XHCcoBaHT.

A) 6;
B) 4;
Q) 5
n) 8;
E) 7.

7. Xpowm (111) cyndarHuHr aMMoHWii epeyndar 6raH y3apo

TabCUP peaKUMUACUHH MOJIEKVIAD TeHTNaMAaCUHM TY3UHI Ba
OyHna koabduuvieHTap HUFMHINKCH Heya Oynanu?

A) 10;
B) 18;
C) 12
) 21;
E) 13.

8. Fe?* karuoHu Kalicy peareHT GunaH TVK KK paHm «Gep-

JIVH 3aHIOpUCH» HOMIM 9yKMa Gepanu?

A) NH,OH;

B) K,[Fe(CN),J;
C) K,[Fe(CN)J;
) CH,COONa;
E) KSCN.

9. Temup (111) katTnoHuHM Gep)IMH 3aHTOPHCH XOIWAA TO-

IAIIA KETaAWraH peakuMsIHUHT MOH-MONEKYISP TeHIIaMacHHK
€3ub, xoapduieHTIap UMFMHIAUCUHI XACODIaHT.

A) 8;
B) 15;
C) 5;
) 13;
E) 10.

10. Katicu pearent Fe** katuonu 6WIaH KU3HI-KOH paHTIIH

APUTMA XOCHJ Kujaau?
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A) NaOH;

B) K, [Fe(CN)J;
C) CH,COONa;
/1) NH,OH;

E) NH,SCN.

11. Fe?* kaTHOHMHU OUHIIIIA KAMCH peareHT 11y KaTMoHra
XOC peareHT xucobiaaHanu?

A) NH,OH;

B) NaOH;

C) NH,SCN;

1) K,[Fe(CN),;

E) K,[Fe(CN).

12. Temup (II) roHuHU TYpHOYN KYKU X0NWMiia aHUKIallaa
KeTaauraH peakilMsaHWHT MOH-MOJNIEKYJISp TCHIJIaMacHHM Ty-
3UHT Ba koadhuiIneHTIap HUFUHIMCHHE X}icobnanr.

A) 6;

B) 10;

<) 12;

A) 3;

E) 4.

13. IuMeTUITMAOKCHMHMHT CITUpTAary aputMacu Fe?* ka-
THOHU OUAaH 3pUTMaJIa KaHMali paHT Xocua Kuinanu?

A) Kyk;

B) Iyurru-xusun;

C) XagopaHr;

M) Capuk;

E) Xupa-simiun.

' 14. Maprauen (I1) KaTHOHMHM KHcnoTany mapoutaa PbO,
OMiIaH OKCHIUIAHTaH/Ia PEaKLMAHUHT TAIIKY >PpekTy KaHnai
Oynamu?

A) Kopa uykma;

B) Bpurma capuk panIimi;
C) OpurMa NywTyd paHIyN,
A) Kvsun uyxma;

E) Ox uyxma.

15. Mn** karuoHnHu Kuciotanu Myxutaa PbO, épnamuna
aHUKJIalIA KETaAUTraH PeaKLUSHUHT MOJIEKYIISP TeHIIAMAacH -
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Hi €3ud, koabhduUMenTIap HUFMHIMCH HeYyara TEHITTUIMHU
xucobiaHr.

A) 19;

B) 22; (

C) 9;

M) 15;

E) 20.

16. Mn?" KarvoHKMHMW Tepcy/idar MoOHM BKiIaH aHUKJALITA
KeTalras peakiMsiHAHT MOHIIM TeHIIaMacHHy €3UHT Ba K03d-
duyuMenTIap HMFMHANCHHN XyUcobnaHr.

A) 43;

B) 18;

C) 6;

A) 12;

E) 29.

17. Kanjaii peareHt 6uian OYnajuras peaklus pyx KaTuo-
HM YYYH ¥3Mra Xoc XyCycuii peaxiusi XucobnaHaau?

A) NH,OH Owunan;

B) WMmxkopnap Guian;

C) Umkopuil MetaimiapHuHT KapboHatnapu GuiiaH;

II) JdwrtusoH 6unaH;

E) Kamuit rekcanmonodeppar (II) 6unan.

18. 111 rypyx katroHnapunaH Karicu 6upu NH,OH sprT™ma-
cu GuitaH KYK uykma Gepamu, 6y uykma myn NH,OH na apu6
peakiMoH apajalllIMaHKi X1pa capuk, paHIra 6ysainn?

A) ANIOMUHUM KaTHOHM,

B) KoGanr xarHoHu;

C) Huxken KaTHOHH;

) Temup (I1I) kartuoumu;

E) Pyx xaTuoHH.

19. Co?" KaTHOHU KalCcH peareHT 6WiIaH KYK paHIIi KOMIT-
nekc GUpMKMa XOCUN Kuiajgu?

A) (NH,),CO,;

B) Na,HPO,;

C) NH,SCN;

) K [Fe(CN)J;
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E) (NH,),S.

20. Kaiicu kaTHoH aMMMaK 3pUTMacu OuiaH S11i YykmMa
Oepann, Oy YYVKMaHMHT MY aMMMUakia 3pUILY HaTiKacuia
SpUTMa KYK paHrra kupanu?

A) Kobanr xatvoHu;

B) AnmioMUHMI KaTHOHM,

C) MapraHell KaTHOHMU;

) Huxken xaruoHu;

E) Pyx xatuoHu.

21. Huken (II) kaToHU TUMETHUATIHOKCHM OuilaH Kanian
q¥KMa XOCHN KUNlamu?

A) Capug gykma;

B) Kyk uikwma;

C) Sy uyrmMa;

) Kopa uyjkma;

E) Kusun gyxma.



1
XII BOB. KATHOHJIAPHUHT TYPTHHYHU
AHAJIUTHK T'YPYXH

12.1. TYpTUHYH rypyX KaTHOHJIAPHHUHT YMYMHUI
TaBcupu

KatuoHMapHUHT TVpTUHYY aHaTuTHK rypyxura Cu?*, Cd**,
Hg?, Bi**, As*, As®, Sb*, Sb¥, Sn?*, Sn** Ba GomKaiap
Kupaay. TYpTUHYM TypYXHHHI XaMMa KaTHOH/JIapy KUACIOTaln
myxutia (pH=0,5) Bomopon cyadua Tabcupuna cyadumiap
xonuaa uykagu. IV rypyxXHUHT YMYMHI peareHTH XJI0pu/i KUc-
J1I0Ta MIITUPOKUAArA BOAOPO CYNhUIAMD.

Bonopon cyndbuaHUHT Kyja 3axapiy; SKaHJIUTUHM Scrnatibd
VTUlI JapKopaup, HIYHUHE YUyH Bogopod cyiadun 6uwiad Kuia-
HaJlMraH Xxamma Miiap Myprim mixacgia o6 6opunuum Kepax.

ApuUM MUKPOKUMEBMEM aHAIN3 1UAPOUTUIA BOAOPOL Cyadun
XOCHJI KWIMLIHHHT 3HT KyJail ycynu napadus (5-Kucwm),
ONTHHIYTYPT (3-KMceM) xamaa Tonanu acbecr (1-KueMm) apataiu-
MACHHM KU3IUpUILIIaH noopatnup. By apanaiiManuHr 1 rppaMmyacu
ra3 YTKa3yBuM Haiiy G¥IraH ol (Makpo) 11pobUpKara CoIMHUO,
IITATUB KACKHMUMTa YpHATMJIAIM, aXKpanub YMKaéTraH rasHu
TeKIIMPWIaéTraH 3puTMara 106opub Typub, CEKWH KU3INPUITAITH.
KM3oupuiln TVXTaTUIMIINA OunaH peakumst HXapXoil TYXTaijau.
Kusnupuinny o3aditupu® €ku kyyalTupud ras YMKUIIMHU
CEKMHJIALITHPUIIT €KY TEINATHII MYMKHH.

TYpruHUU rypyX KaTHOHJApMHMHT aipyiM OMpUKManapu
MYXHM OHUOJIOTHIK aXaMUATIHAMD. Muc GupUkManap YCUMIHK-
JIAPHUHT MebEPUIA PUBOXKIIAHMIIIM YIYH 3apyp. MUKpPO271eMEHT
TapuKacuia depMeHTIap Tapkubura Kupub, okcuanap Ba yr-
JieBojIap anMalliMHyBUIa TabCUp KypcaTail, YCUMIHKIIApDHUHT
3aMOYPYF KACAIITUKIAPUTa YMIAMIANIMHA olaupanu. Tynpok
Tapkubuia Myuc BUpUKManapMHWHT GYIMACIUIH NOHIH SKHH-
JIAPHUHT XOCWIOPIUIMHY KECKUH KaMaiULIMTa 0Tu0 Kenaau.
Yopea o3UKIapU TapKUOWIary MUC MUKJOPMHUHI KamMaluod
KEeTHIIM XaiiBOHAApHa TYpAU Kacaluknapra omub kenanu. Muc
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KaTHoHM OMp KAaTop 3aXapiu, KMILWIOK XYXKaIUK 3apapKyHaH-
Jajapura Kapli¥ MUUIaTWiIaguwraH mnpernapariap tapkubura
KMpanu: Muc Kymopocu, napux kyku Cu(CH,COO0),3 Cu
(AsQO,), Ba Gouikanap.

CHUMOOHUHT KYITYUNMK OUpUKManapy Xyia 3axapiuiup.
Cynema HgCl,, stunmepkypxiopun C,H HgCl cab3oBor ypyr-
JapuHM 3aMOypyr Ba OakTepusiiaH cakjiall y9yH Jopuiania
umtarunany. Kanomen Hg,Cl, Tnb6buéraa nmaarniami.

Musik 6uprKManapy arpobUoIoTHK XapaéHmapaa MyxXum
pasndanm Gaxapamu. Kam Mukaopiaard MALISIK OMpyKMaiapu
6an3ubup YeuMmkiap (apra, Kapam)HH YCHIIM Ba pUBOXITa-
HHIIAHY Xaga/utamTapand. MUIIAK voHnapu YeuMIHKIap To-
MOHWMIaH TYNpokaaru dbocdop GupvKManapuHu yamamrypuinra
uMKonuaAT Gepanu. Muusx OUpUKMaapy KUK, XYKaiurv-
Ja YCUMIMKIAp 3apapKyHIAlapura Kapulk WULIaTHAaIuraH
napux kyku Cu(CH,COO),3Cu(AsO,),, HaTpuii apCeHMT
Na,AsO,+Na,HAsO,+NaH,AsO,, «kajuuii apceHUT
Ca(AsQ,),+Ca,(AsO,), Ba GowmKanap Tapkudura KMpamu.

CypMa Ba Kanai WOHJIAPUHMHT OMOJIOTUK KapagHaapuia-
' MIUTHPOKU AXIIN YpraHuJIMaraH.

12.2. Muc Cu?* KATHOHMHHHI XYCYCHIi peaKuusUiapy

Taxpubanapny 6axapumina Cu(NO,),, CuCl, Ba CuSQO,
JIAPHUHT XaBOPAHIVIK CyB pATMaapyliaH (oiifanaHunany.

1. Viorun mmxopaap NaOH éku KOH Cu?* xatuoHnapn
6unan Cu(OH), HUHT XaBOpaHT YYKMaCUHM XOCKHIT KU/aH.

CuSO,+2NaOH = Cu(OH),{+Na,S0,
Cw*+20H- = Cu(OH),

Ilpo6upkanaryu 4-5 romun Cu?* Ty3u apuTMacura 3-4 Tom-
4 NaOH éxu KOH spurmacupan kymmnaau. Cu(OH), Hunr
CY3MacHMOH XaBOpaHI YYKMacu Xocull OVmuiny Kysatunangu. by
yyKMa MY MIIKOP 3pUTMacKaa 3puG, TVK 3aHroOpY TYCIH KYIT-
PUT GUPUKMACHHM XOCHN KWIaau:

Cu(OH),+2NaOH = Na,CuO,+ 2H,0
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2. Ammonnii raapokena NH,OH Cu?* nornapy 6unax acoc-
JIW TY3HMHI SIUWJIPOK YYKMAaCUHU XOCHIT KHJIAHU:

2CuSO,+NH,0H = (CuOH) SO, +(NH,),80,
2Cu?*+250,7+NH,0H = (CuOH),SO {+2NH,, +50>

Yikma My aMMHak 3puTMacu/ia KYK paHIiid TeTpaaMuHo-
kynpur (II) KoMruiekc MOHMHM XOCUTl KUIIUO 3puiinu.

(CuOH),SO,l+(NH,),50,+6NH,0OH =
2[Cu(NH,),]1SO,+8H,0

Mxkana TeHrnama OGMplaiiTUpUiIca KyWHUIard KypUHULI
Kenmub YuKamu:

CuSO,+4NH,0H = [Cu(NH,),]SO,+4H,0
Cu**+80+4NH,0H = [Cu(NH,),]*+S0,>+4H,0
Cu?*+4NH,OH = [Cu(NH,),**+4H,0

PeakuusiHu yTKasuill 1APOUTH:

- peakuusau pH=9 ga yTkasum kepak;

- aMMOHHHM THApoxcull GuiaH peaklysra KHMpHIIyBYM
MOoHnap, aMHuKca Ni?* Ba Co?' peakuugaHu yTKasuuira
XanaguT Gepanu;

- AMMOHMIA TY3IIapy MACHWHT acOCH TY3W YyKUIINTA TYCKUH~
JIMK KWIAOW, JIEKUH aMMHMaKar Xocwi Gyymira épiam Gepany.

3. Kanmuii rekcaumanodeppar (IT) K,[Fe(CN)] Cu** karn-
onsapu 6unan Cu,[Fe(CN) ] HMHI KM3UIT-KYHFUP YYKMaCHHH
XOCHN KWJIaIu:

2CuS0,+K,[Fe(CN),] = Cu,[Fe(CN) JL+2K,SO,
2Cu*+[Fe(CN),J* = Cu,[Fe(CN)}¥

Muc Ty3u spurMmacumaH 4-5 tomuu onud, 3-4 ToMuM
K, [Fe(CN)] spurmacunad Kjmamus. Kuswi-KyHFUp 4yKkMa
Xocw1 Gynumy Kysarwiaau. By peakums aHua cesrup 6yiau0,
KaTUOHJIap apajialliMacy aHaIM3 KwidHranaa, Cu?* KaTHOHHK-
HW TOTIMIN YYYH KYJUTaHWIAIHU.

Taxpubanu 6axapuill NIAPOWTH:
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- peakuusHu apurMa pH>7 na Gakapui kepak;

- Oy pearenrt 6WiaH paHrM uykManap OepyBund MoOHNap
[Fe¥*, Co**, Ni?*] aputmaiaH HYROTUIMIN EKM OapKapop KoM-
Tuieke DupukManapra almaHTUPWIKILTY JTO3WM.

4. Kanmit popasua KSCN Cu?* ty3napu OunaH tancupna-
b, Kopa yykMa Cu(SCN), xocun Kunaiau:

CuSO,+2KSCN = Cu(SCN),{ +K,SO,
Cu?*+28CN- = Cu(SCN),|

IMpoGupkara Muc Ty3u 3purMmacunad [-2 tomuu conub,
yerura KSCN spurmacyat 2-3 ToMud KYIIMAANK, Kopa YyKMa
XOCUJI OYIWINM Ky3aTHiiaim.

Peaxuusinu Gaxapuill 1apoOUTH:

- peakumsHu sputMa pH<7 na yrkasunany;

- KYYCHM3 MCHTMII PeaKLHUsAHU XalaJauTHpain;

- kymyiu uornapu KSCN Omnad ok uykMa Geprasiivri
YUYH OJNIUOAaH 3pUTMajiaH UYKOTUNUIIK 3apyp;

- Kanmui#t uonHnapu Oy peakuMsHW amaira olMpuuira
Xajiakur GepMaian.

5. Ananrarns 6ysun peaxopsica. Muc (1) karvoHuHMHT yuyBuaH
TY3/1apy Ta3HUHT PAHICH3 aMaHTaCkHM SIIAT TYCTa KUPWUTANM.

12.3. Camo0 Hg?* RaTHOHHHATr XyCYCHHl peakumusanapH

Taxpubanapuu Hg(NO,), éxu HgCL, napHuHr cyBraru
PaHrcu3 spuTMaiapuaad goiinananut yrkasuwiani. Cumob (11)-
Ty3haapy 3axapiy Oyiiraim yuyH yiap OunaH vMuuUIaiijia SXTHET
Yopanapura TYAVK pyUos KWIKLI Kepak.

1. mgopaap NaOH sa KOH Hg** tysnapu apurmacura
TabCUP STTUPUIITaHa, capuk, paHriu cumob (1T) okenn uykma-
cu xXocuil bynagm:

Hg(NO,),+2NaOH=HgO!+2NaNO,+H,0
Hg*+20H=HgO{+H,0
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Hg* xarvonn Tysumau 4-5 TOMYM 010, yerura umkop
SPUTMACUIIaH 3-4 TOMYM KV, Capux uykma HgO xocu
O¥muiin kysarunany. ;

2. Avmvonmii ruppoxenn NH +OH cumo6 (11) rysmapy 6usan
TabCHpalnub, aMuHoMepKypar (I1) xmopumnuur OK 4yKMa-
CHHU XOCHH KUIau:

HgCL+2NH,0H=[HgN H,]CIL+NH,CI+2H,0
Hg2++2CI'+2NH4OH=[HgNHz]Cl¢+2H20+NH4++CI“

Hg** xarnonu TY34 3puUTMacHiad 4-5 Tomuu npobupkara
conub, ycrura mrynya Tomum AMMOHUI THUIPOKCHI KVIIIHia-
JAM, HaTHXana ok yykma XocHn 6Vaumm Ky3aTHianu.

3. Kamwii jioman KI cumo6(11) Tysnapu Gunan TabCUPJIAIING,
cumMob(I1) — jomun Hgl, uunr kusur YYKMacuHU XOCI KiIami:

Hg(N03)2+2KI= Hg]z~L+ KNO,
Hg**+2I'=Hgl |

Hg** xatuonu tysu IPUTMacHiaH npobupkara 4-5 Tomum
OJIMHANH, yeTura 1-2 ToMun Kanuii ionun spurMacunan Ky~
Jany. Kusui yykma Xocun 6ynaau. By uykma MV Kamuii ifo-
Annna 3pub KomIieke Gupukma XOCHIT KUTallN:

Hgl, +2K1=K,[Hgl,]

By xomrieke Guprkvanmmir WIIKOPUH 3pHTMacy Heccmep
PCaKTUBY HOMM OWiian NH,* katuonnHu TONIWIINA MIDIATHIANM,

Taxpubanu 6axapui LIAPOUTH:

" PCaKIMA KUCIIOTAIH IapoMTaa (pH<6) Gaxxapunamu;

- PeareHT xanuit ionun KI Huur myn spurmacy YYKMaHU
dpuilira oiub Kenanu;

=~ AgH, P, Cu Katnoniapy Kl 6unan yyjkmanap Gep-
TaHH YIyH Ba peakLMsAHY aMara OIMPUINTa Xa/IaKuT Oepranu
Y4yH, jacrasBan 6y KaTHOHIapHU 3PUTMA/IaH HYKTOMII JIO3UM.

4. Kanaii (I1) xnopun SnCl, Hg?* karuonu Ty3l1apu 6niax
TabCHpJalUTraHia oK YyKma Hg,Cl, éku MeTamiuk cuMoGHuNT
Kopa YyKMacu xocun 6¥manu:

SnCl,+2HgCL= Hg,Cl, |+ SnCl,
SnCl,+HgClL= Hgl+ SnCl,
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[Ipo6upkara HgCl, spurmacuian -2 ToMyu TOMU3UIIA-
I{ Ba YCTHIa NIYHYa TOMYU auru tal€pnanrany SnCl, spur-
MacuaaH Kymunanu. Ok €ku Kopa 4yykMa Xocun Oynuiiu
KY3aTWIanu.

Taxpubanu Gaxapuil MApOUTH:

- peakUMSIHH SPUTMAHMHT MyxuTH Kucioranu (pH<7)
O¥VnraHna Yrkasyiil J03UM;

- XJIOpU MoHIapH GviaH 03 apyBaH uykmanap 6epagurad
kKatuonnapu (Ag*, Pb*, Hg,”*) spurTMajaH pacrassan
HYKOTHJIMILK Kepak;

- peakUMAHM SHIU TalépaHraH SnCl, spurmacu Gunan
VTKA3WIALIA Kepak.

12.4. Kapvuii Cd?* kaTHOHHHMHT Xycycuil peaknysiiapy

Peaxumsinapau 6axapunina CdSO, éxku Cd(NO,), 1apHunr
CyBIarv paHrcus spuTManapuaad goiinanaHuwian.

1. Amkopaap NaOH sa KOH Cd*" vonnapu 611aH ok paH-
rmi ruapokeun; Cd(OH), 9yRMacHy XOCUN KATaan.

CdSO,+2NaOH=Cd(OH),}+Na,S0,
Cd**+20H=Cd(OH),}

Kanmuii Ty3u spuTMmacuian 4-5 ToMud onv0, ycTwra Ha-
TPUM THIPOKCUAHMHT DpUTMACHIAH 2-3 TOMYM KYIUWNany, OK
yykMa xocun OViaau.

2. Ammonmii ruppoxcua NH,OH Cd** kartuonnapu 6unan
OK, paHTIIM UyKMa XOCWJI KWIaou:

CdSO,+2NH,0H=Cd(OH),} +(NH,),SO,
Cd**+20H-=Cd(OH),!

Kanmuit Ty3u spuTMacrmaH npodupkara 4-5 ToMun conud,
oK cyamacumoH uykma Cd(OH), xocmn 6ynryHya ToMuunarnt
aMMOHHM TMAPOKCUL SpUTMackaan Kyimunany. Xocwi 6¥nran
yykMara MyJl aMMHaK 3pUTMacu Kyiuica, 9ykMa spub ketaau
Ba paHrcu3 Kkomruieke wod [CA(NH,),1** ra aitnanany. by kom-
IUIEKC MOHHUHT XoCcwi OYNMIUMIaH CUCTeMAIH aHalu3 OaBo-
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muga Cd** karuonynu Bi** katnonnaan axparuiina hoifnana-
Huanu, YyHkd Bi** nonn NH,OH rascupnian Myn aMmMuak-
I8 9pUMAaiIUrad acoCif TY3 YYKMACHMHH XOCWI KHiiaau,

3. Bomopen cyapmn H,S wuikopyiii, HelTpan Ba Kydcus
kucnoTanu spurManapgad (pH=z5) Cd** uonmapuHu capuk
uykmMa CdS xonuaa uyykTupanu:

CdSO,+H,S=CdS{+H,S0,
Cd**+S*=CdS!

ITpoGupxara 5 ToMYY KaOMUH TY3W SpUTMACUIAH COJMO,
yerura HCl vuar 2N spurmacumas 1-2 Tomun Kynmanany. CyHr
apayialiMara 5 ToM4Yy Bogopol cynbumy cys Tomusunany. CdS
HUHT CapMK, YyKMa X0oIHa axpaiud YUKMILM Ky3aTUIaziu.

PeakiivissHy Gaxapuin IIapoOKUTH:

- CdS vy YYKTUPHIIHU KYd4CH3 KMCIOTAIA MYXMTOA XaM,
IIYHUTIEK HEeWTpan Ba WIUKOpUN MyxuTnapaa xam onmubd Go-
PULI MYMKUH;

- HeliTpan Ba MLIKopuii aputManapiad CdS v uykTupuIia
KOIUToWaap Xocua OYMMINKM ONJMHM ONMIN VUYVH aMMOHMH
TY3Nnapy KYIIMIaan.

4. Tntpermnxapbasun (C.H,NHNH),CO ammuak spurmacu
WIUTHPOKWAA KangMKil Tyanapy OuiaH Kykuii-GuHadia paur
XOCHI KuJianu.

Duntp Korosu 6yaaruHu gudeHWIKapOasAIHUHT CITUPTIIA
spuTMacy OwsaH IUMIRPWIALH Ba KypuTwnaau. By Koroara 1
TOMYM KaIMu¥ TY3W 3pUTMacuiaH TOMU3WIAIU Ba aMMHaK-
HMHI KOHLEHTPJIAHTAH 3pUTMacH OViraH CRIISIHKa or3ura 2
pakuka Tyt Typunamn. Kykui-6uHadma DOFHWHT X0CWJ
BYnuIuM Ky3aTUNagu.

12.5. Bucmyt Bi** KaTHOHMHMHr XyCYCHil peaKmusLiapu

Taxpunbanapuu Gaxapuinga BiCl, sa Bi(NO,), mapHuHr
PAHICcHU3 CYBIU 3pUTMaNapyaaH dolmanasianm.

1. Hmxopaap NaOH sa KOH Bi** xarwonnapu GunaH Kyic-
JloTajiapiia 3puianrad, JeKuH MyJ HIIKOpJap TabCupua Xam
spumaiigurad Bi(OH), HuHr ok YyKMacHHU XOCHI KUIaiu:
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Bi(NO,),+3NaOH = Bi(OH]3~L+3NaNO3
Bi**+30H = Bi(OH),{

[MpobGupkara BUCMYT Ty31 dpHTMacHaan 4-5 TomMuyd conub,
yerura 2-3 ToM4u MILKOpP SpUuTMacuiad Kyiuunamy. Ok yykma
XOCWIJI OYNMIIM KysaTwlaiu.

2. BHcMYT Ty3NapHBHMHT THAPOJIW3H — BUCMYT KaTMOHMU YUyH
Xoc OynraH peakuusiiapaan 0upy xucobiaHaiu.

Heiirpan Ba Kyucus Kucioranyd Myxuraa Bi** karmoHu tys-
JIapu CYB TAbCUPHMIA TMAPOAU3NIAHUG, acoCy TY3NApUHUHL OK,
VKMACUHU XOCHJI KWJIAIlNU:

BiCl,+2H,0 = Bi(OH),Cll+2HCI

by uykma Gexapop Gyiub, CyB MONEKYIaCHHM axpaTuo,
napyajiaHajiu:

Bi(OH),Cl = BiOCH+H,0

Y¥kMaHWHT Xocun OYnuiLy peakiivsicy Kadrap 636, HCl
Kyiumica (Ba MCUTWICA) BUCMYTW XJIOPUA SpUMu.

BiOCIW-+2HCI <~ BiCl,+H,0

Xocun 6Ynrad spuTMa cyB 6uIan cyronTupuica aHa BiOCl
yyKMara TyLiajau. :

[Tpobupkara BUCMYT TY3M 3pUTMacHiaH 2-3 ToMuM conuo,
3-5 M1 nuctriIaHraH cyB Kymamus. Ok uykMa xocun 6Yimuim
KY3aTHIIaIH.

TaxpubaHu YTKaszUill IIAPOUTH:

- TM/IPOJIM3 peakuusicuHu BueMyT xyiopusi BiCl, Gunan yrra-
3WIraHd Makyn, YyHKUA BuceMytun xinopun BiOCl apysuannu-
ri BucMyTun Hutpar BiONO, ra nucGaran kamaup,

- arap peakuus yuys Bi(NO,), wunarwica, spurmara 2-3
Tomun NH,Cl spurmacunan gyumnany (Cl moHy MIITHPOKH-
na BiO* uuHr kam spysuu BiOCl uykmacy Xocun KUnajiu);

- CYpMa KaTHOHM HIITUPOKHU Oy peakiiusra XaTakuT bepaiu;

- BiOCl uykmacu crubuixnopun SbOCl man dapiu yaa-
POK, TApTpatiap, BUHO KUCJIOTACH MIUTHUPOKUAA 3PUMaiIm.
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3. Kanaii (IT) xnopun SnCl, nuikopuit myxuraa Bi’* katu-
OHJIAPVHM BUCMYT MeTajlivravua Kairapaau. by xapa€H Kyhiu-
farnya KeTanu: .

SnCL+2NaOH = Sn(OH){l+2NaCl
Sn(OH),{+2NaOH = Na,Sn0,+2H,0
2Bi(N03)3f+3NaOH = Bi(OH),}+3NaNO,
ZBE{OH)3¢+3Na25n02 = 2BiV+3Na,Sn0,+3H,0.

Oxupru TeHrnamMa MOHJIM KYpHHHILOA €3Kca:
2Bi(0H)3$+38n022- = 2Bi¢+3Sn032-+3H20

IMpoGupxkara 2-3 Tomum Kanail (II) xiopun spurmacuiaH
COJIMHAIM Ba yallkatub TypraH xonijaa, aBeaj yykmara Tyuiaiau-
ran Sn(OH), tyna spu6 kerryHya (TbHU HaTpUid CTAaHHMT
Na,SnO, xocun 6yiryHya) MIIKOP SPUTMACHIAH KYIIMIA[Iu.
Xocun OynraH MIIKopUit 3puT™Mara 2 TOMUs BUCMYT TY3U 3DUT-
MacugaH Kymuinaad. Kopa paHrim BUCMYT MeTaly 4yKMacu
XOoCUA GYIUINM Ky3aTUIalu.

Taxpubanu Gaxapuil HIAPOUTH:

- PeakiMsIHM YTKa3uIll YYyH sIHTH Taiiépnanran Kanai (I1)
xnopun SnCl, 3puTMacu ONUHAIK;

- OPTHKYa MMKIOP UIIKOP 3PHUTMACH KYLIWJIMACIHIH JIO-
3UM. DputMa Myxuti pH=10 G6ynmuiuy Kepax;

- peakUMsHM Gaxapuinra Kymyliln, ciMob, muc Ba Oowika
KaTUOHJIap XaJlakuT Gepaau.

4. Twomouesnna (NH,),CS Hutpar Kucnoranu spurManap-
na sucMyt (I1I) Tysznapu OunaH capuk paHTJIM KOMIUIEKC Ka-
toH [Bi[SC(NH,),],I** Xocun xunaiu.

BiCL,+(NH,),CS=[Bi(SC(NH,),},ICl,
[Mpobupxkanaryu 2-3 ToM4YM BMCMYT XJIODWI 3pUTMacura |

TOMYM HUTapT KUCIOTA Ba THOMOYEBHHA SPHUTMACHAAH 2 TOM-
Yy KYIIWIaai. SpUTMAHWHT CapyK Tycra KUPUIIK Ky3aTHIajiu.

12.6. Mumak As> KaTHOHMHHHT XYCYCHHl peakuMsiapH

Muusik 6MpHMKMaiapy OWiaH MUDIail YTa 3XTUETKOPIUK
Tanab Kuiany, YyHKM yJiap Xyaa 3axapAuiup.
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Muusik (111) SPUTMAJIap/a apceHUT UOH AsO Hu Xocuis
KHJTalii Ba 3puT™Ma paHrcus 6¥namu.

1. Kymym nurpar AgNO, apcenur vonnapu AsO,* Gunan
CapuK PaHIIM Y¥KMa KyMYI apceHUT XOCHII KWIaam:

Na,AsO,+3AgNO, = Ag AsO,1+3NaNoO,
AsO,+3Ag" = Ag AsO.|

Ipo6Gupkanaru 4-5 Tomuu HaTpuii apceHUT 3pUTMacura
AgNO, spurmacunan 3-4 Tomun Kymunamm. Capuk uyykma Ty-
UIMIINA KY3aTHIafM,

Xocun 6¥nran uykma NH,OH na xomniaexkc uown
[Ag(NH,),]* xocun kw6 SpUian.

2. Muc(IT) Tysnapu MIKopuit Myxuraa Muusik(111) tysma-
Py Buian TabcupnammG, CapFULI-sIILKMII PAHTIU Cu3(A503)2
UYKMAaCUHM XOCHI KUAaIu:

3CuSO,+2Na,HAsO,+2NaOH =
Cu,(As0,) {+3N2a,S0,+2H,0
3Cu**+2HASO*+20H- = Cu,(AsO,) 4 +2H,0

Muc(I1) cyndbaraunr CYIOITHPW/ITaH 3pUTMAackiad 3-4 Tom-
4u onmub, ycrura NaOH Huur 2N IpUTMacugaH 1-2 ToMuu Ba
Na,HAsO, spurmacunan 2 Tomuu Kymramus. Capruni-siumn
YYKMa XOCHN GYMINM KysaTHiami.

12.7. Mumsk As™* KaTHoHHHHED XyCycuii peakuusaiapu

Muiusk(v) SpUTMaslap/ia paHICU3 apceHaT AsO* uoHu
XOCHJI KMJIaIu,

1. Kymymr nurpar AgNO, sput™Manary apceHar HOHU Ounan
HIOKOMIA PAHIIA KyMYIII ApCEHAT YYKMACHHU XOCHJ KUNaju:

Na,AsO,+3AgNO, = Ag AsO,{+3NaNO,
AsO " +3Ag'=Ag AsO, |
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[Ipo6upkanarn 4-5troMuM HaTpuil apceHar €KW HaTpUit
runpoapceHar spurmMacura AgNO, HUHT 3puTMacHaaH 2-3 ToM-
YW Kyuriand. byHaa mokonan paHrugard YYKMaHUHT XOCHTT
GVNMIIM Ky3aTHUiIanu. :

2. Marnesnan apanammMa MgC11+Ni-I‘Cl+NH‘OH apceHar
AsO ioHn GuiiaH OK paHTIM aMMOHHKI — MarHwii apceHar
YYRMACHHU XOCU KHIagu:

Na,AsO,+MgCL+NH,OH = NH ,MgAsO,{+2NaCl+NaOH
AsO+Mg**+NH,OH = NH,MgAsO,{+OH-

Marnuit XJIOpUIHMHT 3puUTMacuiad 2-3 TOMYMCHMra IIyHYa
tomud NH,OH x¥ymmnanm Ba xocun Giuran Mg(OH), uykmacn
NH,Cl sputmacuiad ToMumnarid Kyumé sprrwiand. Xocus 6yrax
MarHesyan apanaiiMa CyB XaMMOMKIa UCUTWIIAIM Ba YHIa HATpUii
apceHar apUTMacHIad OK YyKMa xocui OViryHYa KyIiamm.

By peakuusiagan As™ kaTHoHnapuHu As** KaTMOHUIAH aX-
patvinaa QoiinanaHunamyi, YyHKU apCeHUT MOHJIAp MarHesu-
a1 apanamma OMilaH Y¥KMa XOCHJ KHJIMAaiau.

PeakuunssHu amanra OMMPULI HIADOUTH:

- peakuusgHu 3puTMa MYXUTUHMHT pH=10 G6yarannma
YTKasunagu;

- 3pUTMala MarHWi Ba aMMOHME THIPOKCHN OMTIaH u¥Kma
Oepanural MOHIAPHM aBBaJl MYKOTUII 3apyp;

- 3PUTMaHU MCUTHII Y¥KMa XOCHJI OVIUIIUHU
Te3naulTupanm;

- g¥KMa XoCHI1 OYIUILIMHU XafaaliTHPKIL yUyH TTpoOHpKa
MYKM JE€BOPUHMU IIMINA Taékya OuiiaH MIIKalaHamu.

3. Kannii iionnpn KI apcenar AsO,’ nonnapy 6uiaH tab-
cupianiraHaa SpKvH fo axXpanub 9MKaiu Ba 3pUTMa CapuK
Tycra KMpaiu, KpaxMan WIITHPOKHUOa 3ca 3pUTMa TYK-KVK
paHITa KUpanu.

Na,AsO,+2KI+2HCI = Na,AsO,+1,+2KCI+H,0
AsO+21+2H* = AsO,*+1,+H,0

ITpo6ypkara 3-4 ToMun HaTpUi apceHaT 3PUTMACHIAH CO-
JuHanu, yerura 1-2 tomyy KoHuentpiaanran HCl, 3-4 TomMun
kpaxman knedcrpu Ba Kl spurmacuaan 4 toMud Kyiuaanm,
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AXWKNab apanalTUpuiany. IMpobupxanaru xocun 6¥uran apa-
JIalliMa SpUTMAacH TYK, KYK Tycra Kupanu,

Taxpubanu 6axapuin LHIapOUTH:

- PCAKIMSIHM KUCTOTany MyxuTaa pH=2-3 6ynranna onud
Gopunanu;

- PCaKUMANA SIHTH Tall€piaHral Kajiui #omun K1 spurma-
CUHY MILIATUIN 3apyp.

12.8. Cypma Sb* karnonuuuur XycCycHil peaknusiiapu

Cypma Tyanapuausr CYBIOArH 3puTMallapy paHrcus 6y,
TaxpubanapHu Gaxapui yiyH SbCLHUHT kucroTanu MYXUT-
Aaru CyBnv spuTManapuaan Goiinananmnany.

1. Cypma(IIl) Tysnapmemnr raapoxusy. Cypma(1ll) Tysna-
pHra CyB TabCHD STTUPUATAHZA, yiap Kyl HMapaxayia rumpo-
M3NnaHalM, oK Y¥KMa Xocun 6ynaau.

SbCl,+H,0 = SbOCL+2HC]
Sb*+3CI+H,0 = SbOCIL+2H+2C}
Sb**+CI+H,0 = SbOCIL+2H*

IMpo6upxanaru cypma(IIl) Tysu spurmacuuu CcyB Gunan
CYIONTUPHIICA CTUOMI XJIOPUA €KW aHTHMOHMI XAOPUIHUHT
OK, YYKMACH XOCHJI 6ymann.

Peaxuusiiu Gopum LIapPOUTH:

- 3puT™MaHu pH Kuiimati 3-4 1an xam G§mmaciury kepak:

~ SPUTMaHW CYIONTHPUIMG MCUTHII 4jKMa TYIIHII KA
AMKOH Oepanu;

- 9PHTMaja BUHO KHUCIIOTACHHUHT MIITUPOKM YYKMa Ty-
UIMIIra Xanakur 6epanu (BUcMyT 6upukManapugan hapkin
¥1apok).

2. Harpmii taocyndar Na,S,0, Sb* KaTHOHNapyu Ouian
KU3NMpWITaHa cypma CynpoOKCHIHHNHT KM3MJT YyKMacuHu
XOCHUIT KWlagu:

28bCl,+2Na,S,0,+3H,0 = Sb,08,{+2H,S0,+4NaCI+2HC]
25b¥+28,0,>+3H,0 = 8b,08,4+280,+6H*
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Ilpobupkara 3-4 Tomun cypma(lll) xnopua spurmacuian
conub, H,SO man 1 tomun Ba 5-6 Tomuu cyB Kyuumnanu. CyHrpa
Na,S,0, kpucraiapuiaH spuTMara TaluiaHaiy Ba npoOupKa
Wuyparvcu 6unaH cys XamMmMomuna mcutuiagu. Cypwma
CYJIDOOKCUIHUHT KU3WI YYKMacy («cypma KMHOBApW») XOCHI
OyauIIK Ky3aTUnamu.

Taxpubanu Gaxxapuill LIAPOUTH:

- cyndar KUCAOTaHUHT OPTHKYa KVIUWIMILKM peareHTHU
napyanab, SO, Ba ONTUHIYTYPT Xock 6YnMiLMra onub Kenaum;

- BpUTMaja KWAKH 3pyBYy cysiduiuiap xocun Kurysam Cut,
Hg’* Ba GomKa KaTHOHJAPHUHT GYIMIIW peakKIMSHWHT
Gopuinura xanakur 6epaau.

12.9. Cypma Sb5" KaTHOHHEMHI XyCycHil peakuusiapu

Cypma(V)HUHT cyBia spuifuran Ty3napu 3puTManapy —
SbCl; spurmackaan Taxpubanapaa GolgaTaHHII MyMKHH.

1. Cypma(V) rysnapummnr ranpoansu. Cypma(V)-xmopun
3PUTMACH CYB OWiaH CYIONTUPUJITaHda TUAPOMUIAHUILMN Ky-
qaiiub, oK yykma xocun Oynanu:

SbCl,+2H,0 = SbO,CHH+4HCl

ITpobupkara cypma(V) xmopun spuTmacuias 2-3 Tomgu
conub, 5-6 TOMYM OUCTUNIAHTaH CyB KYIHWIAIK Ba apajialliMa
CyB XaMMoMHIa ucuTwiand. Harvxama ok uykma-cypma(V)
HUWHI' XJIOPOKCHIM XOCWI Oyiany.

Taxpubanu Gaxapuul M11apOUTH:

- MyXMTHUHI pH KuiimMatu 3-4 nan kamaiiMaciIuru kKepax.
KucnortaHuHr opTMKYa OYauIn 4yKMaHu Xocus GYnuimMHM
KMAWMHNAIITUPAIU,

- 3PUTMaHKU MCUTUIL Y¥KMa Xocu Oynuiivra épnam Gepanm;

- OpraHMK oKcuj OupuKMaiap, KymMiajaH BUHO KUCIOTa-
CH HIITHPOKMAA YYKMa Xocun GY¥nMaiiiu.

2. Merua dunadina XJIopua KUCToTa Myxuraa Sb’ katu-
OHM 6unaH GuHadina PaHTIHA KOMIUIEKC XOCHI KUIalu.

IIpobupkara 2-3 Tomuu cypma(V) XJIOpHA 3pUTMACHIaH
coiviHaaM, ycrura 2-3 Tomuyd xoHuentpnanraH HCl Ba 1-2
TOMYM HATPUH HUTPUT NaNO2 IpUTMacHIaH K¥ViuuIagn.
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CyHrpa MOYEBMHAHUHI TYHUHTAH 3puTMacuiaH 3 TOMYU
KYIUKUG, 03TMHA HCUTUITAIN,

Tajiépnanran apajaiiMa 3pyuT™MacuIaH rpobupkara 2 ToM-
yu conub, yerura 1 Ma peareHTHMHI CYBIHW 32DHTMAacH
(0,01%mm)nan kyiiunagu. DputMaia Sb™ katvonnaputau 6ynu-
M Xucobura kykui-6unadiua panr xocun 6ynann.

Taxxpubanu Gaxapuill HAPOUTH!

- apuTMana OVauIuM MyMKuHd 6Ynran SbP* wonnapuHu ok-
CUAIIL YUYH HATPUH HUTPUT Nal\lo2 IPUTMACKH KYTHUTIAN
(SIXWIMCH HATPUM HUTPUT KPUCTAIUIADK KYIITHIAIH);

- oprukya Hutput NO,” HOHIapMHM HYKOTHIN Y4yH Move-
BMHaHWHT TYHMHIAH 5pUTMAcCH KVITWNAan.

12.10. Kanai Sn’** KarHOHUMHUHT XYCYCHId peakuusuiapu

Taxpubanapyu G6axapuinga SnCLHMHI CyBIark paHICH3
spuTMacuaaH Qoiinanannuill MyMKUH.

1. Bopopon cyadun H,S xanaii(1l) vomnnapu Guian xuc-
JIOTANK MYXUTAA Kanai cynduaunar VK KYHFUP 4YKMACUHK
XOCHIT KUJIajn:

SnCL+H,S = SnS{+2HCI
Sm**+H,S = SnSY+2H*

[Tpobupkara xanait (11) xnopun spurmacunan 4-5 ToMuu
conu®, yerura HCI uunr 2N sputMmacuaan 4-5 oMy Kyiuui-
nagu Ba Bojopox cyndun Vrrazwianu. Haruxana VK KVHFUD
qyKMa TYUIMIIN Ky3aTUIa0H.

2. Kaamii xpomar K,CrO, kucaorann myxuraa Kajiai(11)
noHnapuuy Sn**rava okcuanaiam, Gynna CrO> wnonu Cr'*
KaTUOHMTa KaUTapyuiviiny Xucobura capyk, paHr Ypuura KyKuii-
OuHadiua paHriy 3puTMa XOocWi 6ynamu:

2K,CrO,+2HCl = K,Cr,0,+2KCI+H,0
38nCl,+K,Cr,0,+14 HCl = 38nCl,+2CrCL,+2KCl+7H,0
3S#+Cr,0,7+14H* = 38n*+2Cr++7H,0

IIpoGupkanary Kanui XpoMaTHUHT 3-4 TOMYM DpUTMACUTa
xiaopu kucnotaHuur 2N spurmacunad 1-2 tomyy 8a SnCl,
apuTMacuad 2-3 Tomun Kyuwagu. CrO,* nonura xoc 6yiran
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capyk padr uykonud, Cr** MOHM YUyH Xoc KVKMLI-OMHadiia
PAHT BY:KYATa Kenasq.

3. Temup(I1I) xnopupy FeCl, Sn’**karvonnapu 6GunaH Tan-
cupiamranga, Fe*nonnapy Sn**uonnapu tomonuaan Fe?fraga
Kartapunanu. Xocun 6ynran Fe? HoLﬂapu K,[Fe(CN),] 6u-
JIaH TYpHOYA KYKMHW XOCHJ KHJIaIU:

2FeCl,+SnCl, = 2FeCl,+SnCl,
Fe**+Sn?* = Fe**+Sn**
3FeClL+2K, [Fe(CN)] = Fe_,[Fe(CN)ﬁijGKCl
3Fe**+2[Fe(CN) > = Fe,[Fe(CN) ¥

Temup (III) xnopuaHUHT 3pUTMacKuiaH 4-5 ToM4YH OB,
yrra 2 tomun K,[Fe(CN), ] spurMmacunan Ba Kasaii (II) xnopusn
apuTMackaaH 3 ToMuu Kymmnagn. [Mpobupka vaiikatunradna
KYK uyyKMa XOoCcuJl OYAuITN Ky3aTHIaiH.

12.11. Kanaii(IV) Sn** KaTHOHMHMHT XyCyCHi
peaKiusiapu

Taxpubanap yayn SnCl, spurmacuian doiinananuiani.

1. Bonopon cyndmn H,S xnopun kucnoranu Myxuraa Sn**
voHlapu OunaH Tabcupiamiub, capuk pauraud gKanait (I'V)
cyidbun uyyKMacu XOCHIT KuIaau:

SnCl,+2H,S = SnS {-+4HCl
Sn?*+28* = SnS,{

Kanai(IV)-xnopun spurmacuHunr 4-5 romuncura HCI
spUTMacuial 3-4 ToMuM KYIUMIaau, Xocua GYirrad apaiamma
CYB XaMMOMMJIa MCHTHUIIaIY Ba YHIAH BOAOPOX CYiapua YTKa-
aumanu. Capuk 4ykMa TYIIWIIH Ky3aTHaaan.

2. Erowun mmxopnap NaOH sa KOH, aMmonmii raapoxcun
NH,OH Sn*" xatvonu Tysnapu spuTMacu OWiaH TabCHpia-
mb, oprocranHar kuciota H,SnO,HUHT oK aMopd uykMacu-
HM XOCWHJI KWJIanu:

SnCl,+4NaOH = H,$n0,{+4NaCl
Sn*+40H" = H,SnO
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Xocun 6ynraH uykma Myn WINKOP 3puTMacuma 3pub,
CTAHHWTIAP XOCHJI KWIANN.

H,Sn0O+2NaOH = Na,Sn0,+3H,0

TpoGypkara SnCl, spurMacunan 4-5 ToMuM conu6, yerura
YyyKMa Xocunl GYATYHuYa TOMYMIaTHG HUIKOP 3PUTMACHAaH
kyunwiaau. O amMopd uykMa XocHT GYMUIK Ky3arunamu.

3. Temup meramu Sné* xaruorapunu Kanai(Il) karvonu-
ravya Kaurapaim.

H,[SnCl,]+Fe = FeCl,+SnClL+2HCI

IIpobupkara SnCl, sapurmacuaan 3-4 TOMYU COMMHALM, YHA
HCI nunr 2 N spurmacuzay 2-3 ToOM4# Ba TEMUp MeTanuiaH
Gup Heua Gynakyacu convuamv. Xocwn GYiiran apajianiMa cys
Xammomuga 6upos ucutunanu. CyHrpa spurMara HIIKOpWii
MYXUT O¥JIryHYa VIOBYM MLIKOP IpUTMAcUAaH Kyummb, xocun
6yaran Fe(OH), yykmacu axparunagv. Wmkop Kyuwmiumu
HaTKacu/ia xocui Gyniran cranuuT apurMacura Bi(NO,), spur-
MacuziaH 1-2 TOMYM TabCup STTHPUIaIH. S MOHIAapU TAbCH-
pulia BUCMYT METAIMHMHT [ara-rara Kopa 4y¥KMacuHA XOCHJT
OVnuInM Ky3aTHianu.

Taxpubanu Gaxkapill 1apOUTH;

- OJIUHTaH TEMUDP METATH KHMEBHE TO3a OYNMuNIM Kepak;

- Bi(NO,), apurmacuyu kymumaan assai, SnCl , HY MLIKOP
NaOH spurmaci 6unan Na,SnO,ra ailnanTUpuin Jo3uM.

12.12. TVprusum rypyx KATHOHJADH apajaiiMAcHHMHD
AHANN3H TapTHOH

IV rypyx kaTvioHNapUHY aHUKITAIINA MIIJIATHIANMIAH SHT MYy-
XUM peareHTiap GwnaH 6opanuraH peakiysUTapUHUHT HATHOKAA-
pu 12-xansanna 6epuwira. By rypyx KaTioHNIApUHU apananiMack
AHATM3 KWJIMHTaHIA 1y ManiyMoTIapnad (hoiiianaHwianiy.

1. JacrnaGku cumornap. 1V rypyx KaTHoHiIapy apialiMacHWHT
aHAIMN3U TEKIIMPUIAETTaH PUTMAHUHT MYXMTHHW anuKiallnaH
GoluaHany, CYHT CUCTEMATIK aHalmis KWiniira YTuami.
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Ananusna 1V rypyx KatuoH/JIapuHU MKKU TYPyXra: MHC I'y-
pyxdacu: Cu?*, Cd**, Hg?*, Bi** kartvoHnnapu Ba MUIISK Ty-
pyxuacu kaTuoHnapu: As**, As™, Sb**, Sb*, Sp**, Sn** karu-
oHJiapura 6ynub aHanus KUNUHaIK.

2. Muc rypyxuacu Ba MHIISK FypyX4YacH KATHOHIADHHH BOJO-
pon cyadupn Tahcupuiaa YyKTHpHm. Tekinkpunaérral 3puTMara
apanamTupud Typub KUcHoTanu MyxuT xocun 0yiaryHya HCI
HUHT 2N spuTMacumaH TOMU3MIagM Ba yHaaH 8-10 tomuy
oprykya Kynmianu. Kucnora Kyiumnran spurMara KaitHat typ-
raH cyB xammomuna 80-90°C ra kagap veutiiasd sa 10 MumyT
JaBoMmia Bofopoa cyndun wbopwianu. CyHrpa 3pyUt™Ma Bojio-
poj cyachumm cyB 6unaH cyloNTUPUAAIU (JUCTHIUIAHTAH COBYK,
cyB uuuiarca Xam O¥inaau) Ba Bomopon cyndun Ounan Kaiira
TyiuHTUpWIaau. Tiia uykrupuiura (Karuoriap cyidbuniap xonm-
Ja u¥Kanu) spuiliraHiad cyHT apajaiiMa UeHTpudyranaHa-
Ju. YykMama MUC TYpyXuacy Ba MHILISIK I'ypyX4acH KaTHOHJIapH
cyndynapu 6Vnamu. Lentpudyrar (1) Taiunab wbopunany.

3. MHC rypyxyaci KATHOHJIAPHHY MHINSK rypyX4acH KaTaoH-
Japupan axparmm. 2-6aun O6Viiuua onwHran uykma (I) npo-
6upkara NH,Cl apanamran sBogopoi cyabuniy cys 6uiaH 10BU-
J1av Ba cyB XxaMMomuga 50-60°C raya ku3aupu6, 1uina Taékya
Gunan apanamrupv6 Typran xonga yura (NH,),S, (ammonmii
ronucyndul) TabCUp ITTHUPUIAIN. HYKMallM DpUTMAHK LIeHT-
puyranann6 yykmacu axparunagu. Yyrsa (11) rapkubuia muc
TypyXyacy KaTHoHapuHyuHr cyiabumiapy, uentpudyrar (11) ma
MUILISIK TYpYXJacid KaTUOHAAPUMHWHT THOTY3Mapy Oynaau.

4. Tapxku®uaa Muc rypyx4acn 60p YVKMAHH aHaIN3 KW,
Y¥xma (II) 6up wewa romun NH,Cl apanamran Bonopo,n cyJ-
dUATU CYB GUITAH TOBUNATIN.

10OBunrad 9yykMaHy YMHHM Kocayara COJIMHAamu Ba YHra
karaisatop KNO, kpucramapunan 1-2 nona kyimani6, HNO,
HUHT 2N 3pm~{acw1a KU3upuit OWIaH SpWTiinamy. Sprmaii man
KycMU LieHTpudyrariaund, uykma (111) axparviam. Yyxma (111)
Za HgS, nenrpudyrar (111) aa Cu?*, Bi**, Cd** katvoraps Oynamn.

a) Hg“nn Tomum, Yyxma (111) ra HCl 6uman 3% nm H,0,
apanawmacy éku HNO, 6unan H,0, apanamimacu k;ym}fﬂaﬂn
HgS okcumianub Hg** uo;mapn apmmara yragu. H,O, Hunr
OPTHKYA MMKJIOPH XOCHN 6VIraH 3puTMaHu Kauﬂamm Hynu
OwiaH WYKoTHAAAM (3PUTMAHN KYPUTYHYA KU3IMPMACIIMK Ke-
pak (4yHKM cuMoO Tyanapu yuyBuaH Oynmanum). Xocwun Gyaran
KOJIMK, 8-10 TOMYYM IMCTUTIIAHTAH CYB OWIaH CYOIITUPUIAIK,
yyKMmara TYWTraH ONTHHIYPYPT HeHTpu(yranab axpaTunani.
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Yykma (1V) na ontunryrypr Gymamu. Lenrpudyrar (IV) nan
crumob (11) xarnonnapu Kl rascupuna ronunann. Kypsui yikma
Hgl, nunr xocun 6ynumiy apanamiMa Tapkubuia Hg?" katroH-
J1apy DOpAUTHHY BUWIIIMpaaH. {

6) Cu?* kaTwonnnm Tommu. Tapkubupa Cu?t, Bi*t, Cd** noH-
napu 6yiran ueHrpudyrar (I11) ra NH,OH uynr 6N spurmacu-
Aan Myn kynnatani. byrna spurmana ou kyk parrm [Cu(NH,), 1
nonnapu Ba paurcus [Cd(NH,),1*" nonnapu xocun 6§nub, Buc-
MYT HOHIApM DCa TMAPOKCO TY3Nap XOMWaa WyKMara TYILaau,
Y¥kmanu sput™a tieHTpudyrananu6, yykma (V) axpariiamm Ba
yHaar Bi** yonnapunu tormiuia donamanwiaan. Lentpucyrar
(V) vxxu kuemra 6ynunanu: 6upuaun Kucmiaad Cu?t KaTHOHU-
HM, HKKUHYMA Kuemiiad Cd?* KaTUOHMHU TOIMMIIAIN.

bupunuu xpem spurmara, aBBai cuMpka KuciorazaH 2-3
Tomun, keilu K, [Fe(CN),] spurMacuaan 2-3 tomyn Kyiuuna-
an. Cu?* nonnapu 6ynca Cu,|Fe(CN),] HUHT KU3WI-KYHFUP
yyKMacu Xocui OVAMINU Ky3aTHIaIu.

B) Cd* xarmopmnu rommm. llewrpudyrar (V) HHHI MK-
KMHYM Kuemuaan Cd* ywonunum tormumra Cu® xatwoHIapu
xaian Gepravnury yayd Cu?* HOHIApMHM AXPaTUIIl 3apyp. SpUT-
Mara Kyk padr (Cu?* KaTMOHIApY PaHIy) 3aHropy Tycra YTryHda
HCI nunr 2N spurMmacuman Tomumwiatub gymmnaau, CyHrpa
NpoGUpKAmayl 3IpUTMAHUHT XakMura Tedr Xaxmuga HCl Huur
2N spurMacuiad Kymmb, apanaiiMa cyB XaMMOMMIA MCHTH-
J1aJli Ba YHTa BOIOPOA cyiipui obopunanu.

Muc (1) cyndumHuHr TYIUK 9YKKAHIMTY aHUKJIaHTa4, YyKMma
(VI) axparu6 raumanamu. Llenrpudyrar (VI) vy 3-4 maprara
AVCTWIUIAHTaH CcyB OW/aH CyionTHMpuiud, y opkanu aHa H,S
VrKasunagu. DpurtMa tapkubuna Cd** KatuoHnapu Masxyn 6ynca
capuk uykMa CdS xocur 6ynand. By uykMa MIIKopaapaa IpuMaiiiim.

) Bi** xatwonuau Tommm. BHCMYTHMHT TMOPOKCO TY3H YyKMa
(V)eu (6-6aniary) viccuk, cyB GunaH foBwiany. CYHT ajoxuna
rpobupkana TaiépnanraH Harpuii CTaHHUT 3pUTMack (npobupkara
2-3 Tomuu SnCl, convraay Ba vaiikarub Typub xocun 6ynaauraq
Sn(OH), uykmacn apub kerryrnya NaOH apurmaciias ToM4miaruo
KYLIMIL OpKaNM TalépnaHraH 3pUTMAacK) TAbCUD STTUPHIAMIH.
OPKUH BUCMYT METAIM QKPATAIIU cababmu Kopaluiu Ky3aTHiaii.

5. Tapkubuaa MUK, CypMa, KaiaiHUHL THOTY3JIApH Oyaran
uenrpudyra (11) ma asamas xuamm. Lenrpudyrar (I1)ra apa-
AamTrpud Typud Kucenotanyu Myxut xocusn 6ynrynya HCl Husr
2N spuTMacHaaH ToMUMIaTHG Kyuunaman (Mypuiu mkadia)
Ba KalHaryHnya neutuiaany. byHaa THoTysnap napuyananut Mu-
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LISIK I'YpyX4acu KaTHOHJIAPUHMHT cyaduiiapy uykmara Tyula-
au. Uenrpudyraria uyykma (VII) (lokopuparu taprud Oyiinua)
axparub onuun® NH,Cl apanamrdpunrad AMCTHILIAHTAH CYB
6unaH woeunany. eurprdyra (V11) tainad obopunaiu.

a) MunskeM cypma Ba xamainan axparsm. Yyxma (VID
YMHHM Kocadara convuany Ba yura (NH,),CO, HUHT KoHUEHTD-
JlaHrad sputMacuaan 10 Mt Kyitunaau, apanaiirupyd Typrat Xo/ua
2-3 mynyT vcrtinaim. Xocun Ginrad uikma (VI mu uenrpudyrar
(VIII) man axparunamy. Uentpudyrar (V1) aa Mumsk TvoTysnapu
6op, uykma (VII1) ma 3ca cypma Ba Kanai cyndupiapu 6y1aau.

6) Mumskan ronmm. Lentpudyrar (VIIDra tenr xaxmna
3% nn H,0, xywmnany Ba apanauiMa Kadinatunagy. bBynja
MUUIAKHUHI  THOTY1apy apceHatiapra ainaHanu. DpuTMa
coBuTwmb, MarHesuan apanamma (MgClL+NH,CI+NH,OH)
Kyimnnagy. Mumisik sputmaga Gynca MgNH, AsO HHUHT OK
YYyKMacu X0CUl OVIuIng Ky3arTuiamny.

B) Cypma Ba xanaéi cyadmanapem spuruin. Yykma (VIII)
HM MCCHK CyB OuiiaH 10810, YMHHM Kocadara CONMHaIy Ba yira
kouueHTpaardrag HCI nap 1-2 mu Kyduiand Ba apaiamrtupuab
TypraH xo/iia 1-2 MUHYT JaBOMMAA KA3aupHiLaau. XocKui 6yirat
spuTMazal aykMa axparuinanu. Yyxkma (IX) Texmupuiamaii
tanuiad woopunany. Henrpudyrar (IX) sca cypma Ba Kanai
WOHIAPUHU TOTIMIT YIVH WIIIATHIIA/H.

r) Cypmans TONMHII BA YHH KAaJdail HONHAAH AXKPATHUIL.
Henrpudyrar (IX) ra maruuii éxy TeMup KMpHHIWIAPY COMN-
Ha[M Ba apanaiumMa ucutrinaay. CypMa MEeTaJUIMHUHT [ara-rara
Kopa yykMacu Xocun Oynand. By cypMma WoHapy KaTHOHIIap
apajialimMacy Tapkuouia Gopaurvhu Kypearand. Cypma Ounan
Ouvpra Kanait MOHY XaM MeTaanTada Kantapunanu, TeKWH ¥ KOH-
veHTpiadrad HCl na spurannyri yuyH YykKMany apanaiuimara |
M koHueHTpaadrad HCl kyum6 ueurvwnanu, cyHr 1 ma puc-
THUJUTAHTaH CyB Kyiiunanu Ba teHtpudyrananany. Yygkma (X) na
cypma MeTauy, ueHtpudyrar (X) ma SnCl, xonagu.

1) Kanait nonn rommu. Llentpudyrar (i) HUHI 3-4 TOMUH-
CHra MIIKOopHii MyXuT Xocwi 6¥nryHua ToMmumnnatnd NaOH #unr
6N spurmacunad Kyuniand. bynna uykmara tymray Fe(OH),
yykMacu LeHTpudyramanud axparub tauutaHagu. Henrpudyrar
(XI) ra {-2 Tomu Bi(NO,), sputmacu kymmnanu. Bucmyr mera-
JUHUHT Mara-nara Kopa YyKMacuHy XoChl GYIrIN KaruoHaap
apanauMacuia Sn*t karuord GOpaUruHN GUIIMpaIn.

Mynpait kunub, IV rypyx KaTHoHIApUHUHD apajaiiMacu
AHAITM3H OXVPDHTa eTKA3VIIaNH.
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Caponnap

1. TYPTUHYHM TYpYX KaTHOHIAPUHUHT YMYMUH TaBcuDUHM
LIAPX/IAHT., :

2. Muc KaTUOHWHM TONMIIAA Kjﬂ}‘rarmnaﬂ,nran peakys-
Jlap opacuiia ¥31ra XocH Ba DHT Ce3ruMpH Kaiicu peareHT Ouiad
Oaxxapunamm?

3. Hecciep peakTUBUMHM KallCM KATMOHHU OUYMILIA XOCHIT
Kyl MyMru. Iy skapaéHjary peakims TeHIiaManaputu €3UHr.

4. Cumo0 (IT) karuonwu 6unan Kanait (I1)-xnopun ypracuaa
Gopagurad peakiMsiia oK XaMaa Kopa 4YyKMa Xocui GYmdim
KaHnal peakuusiap xucobura 6ynaan?

5. Typrunum rypyx xarnonu Cd?* Hu Kalicu opranuk pea-
reHT €plaMuna oYMl MyMKHUH Ba Oy peaklusana KaHmau raii-
ku addexr kyzaTunanu?

6. BiCl, spurMack cyB GWJIaH CYIONTHPUIITaHA KaH/Iai Xo/in-
ca OVmamy Ba Xocusl OYnamuradH MOUIAHMHT XYJUIA IIYHAA#
TUAPOKCO Ty3iaH $apky Huma?

7. BucmyT KarvoHMHM Tonmiuma kanait (I1) xnopun pea-
reHT Kanaal tainky agdgexr 6epaau? Peakiius TeHrnaMana-
PUHM €3WHT.

8. Muwmsik (I111) Ba musak (V) karvwoHnapvHM ouyMiLga
Kaflcy peareHT KyANAHWNTraHAa MKKU xun s3dgdekr xysarwia-
au? Peakius TeHTIaManapy acocuia LuapXJaHr.

9. Mumsik (V) KaTHoHUHM As® KaTHOHMOAH Kaiicu pea-
reHT épraMuia dapkianr Ba akparvil MyMKUH?

10. Cypma (II1) Ty3/mapuHMHT TUAPOIU3N MaXCYTOTHHHA
BUCMYT TY3J1apy TUAPONU3U MaxcyloTUIaH Kaumai dapx-
Jjlalr MyMKAH?

11.“Cypma xunHoBapu” KalicM peareHT TabCHPHAZ XOCHII
Gynanu Ba KaHmay peakiidsa KeTaau?

12. Cypma (V) KaTHoHNapK Kaicy peareHT OMnaH KyKUIL-
Gunada panr xocun Kunamu, 6y epra NaNO, spurmacy HUMa
Makcania WiuiaTunagu?

13. Kana#i (1) xaTHOHMHU TEeMUPHWHT Kaujai Ty3u épna-
MUa OUMII MyMKHUH?

14. Kanait (IV) xatuoHuHM Kailcu Meramnap Gynaxiapu
Ep/iaMuia Ba Kanaail kunubd Tonunaan?
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15. TypTuHYM TYpYX KaTHMOWIAPUHM apalaliMacy aHaIu3K
Kalicy TapTubna asanis KUnuHanu?

16. Muc rypyxuacy KaTHOHJIap¥ MMILSIK TYPYX4acH KaTu-
OHJIapWAAH KaHpai XapaéH acocuaa axpartuianu?

Tecrnap

1. TYprHHuM rypyx KaTHOHIAPHIAH KaiicH GUPHHUHE 3pUT-
MacH paHriny 6ynagu.

A) Kapgmuii;

B) Musik (III);

C) Muc (11);

M) Kanait (IV);

E) Bucmyr.

2. PeaximmoH apanamMara MILKOP 2PUTMAacH TabCUPUAAH
XaBopaHr yykMa xocun Oynulb, yHU Ku3qupraHna xkopaiica,
TEKIIUPWIAETTAH IpUTMAia TYPTUHUYM IYPYX KaTHOHJIApUIaH
KaticuHucy oymamu?

A) Muc (11) katuonm;

B) Cypma (I11) xaruonu;

C) BucMyT KaTtHOHH;

) Cumob (11) xaruonu;

E) Kagmuit karvionu.

3. Texmupuiaérran spuTMara Bomopoa cyabunnu cys
Kyimirasaa Kopa yykma, Kanui fonia KyLiraina 3ca KMsui-
0JIOB paHIIM YyKMa Xocuin O¥yica, Kanuai KatioH Oyiamu?

A) Muc (II) xaruonu;

B) Cumo®6 (II) xarnonu;

C) Kanmuit xarvonw;

J) Bucmyr xatviony;

E) Kanaii (IT) xarvonn.

4. Kylimzarn Katmoriapaat xauck 6upy Bonopo, Cyibhyumim
cyB OunaH capuk Yykma Gepanu?

A) Kobant xarvionu;

B) Huxken xatvomny;

C) Muc xaruonu;

I KanMmuit xatroHy;



E) Cumob6 (II) xarmonu.

5. TYpTHHUM TYpYX KaTHOHNapUIaH Kaiicu KaTHoHIIap Ty3-
7apy K¥I Japaxajia ruposiu3iaHaly Ba TMAPONM3 peakLuscu
acocuna Tonuiagu?

A) Cumob (I1);

B) Bucmyr;

C) Kaaii;

) Muc;

E) Cypma Ba BUCMYT.

6. Buemyr karnoHunu Kanait (11) xinopua 6uaH ouudi peak-
uMsicl KaHpai myxuraa Gaxapunanu?

A) Cupka KUCHOTAIH;

B) Cyndar kucnorany;

C) Heiipan;

) Wmkopuii;

E) Kyucus umkopui.

7. Cypma (I11) xnopuanuHT rUApoIN3 peakiHsCH TeHIa-
MaCHUHU WOH-MOJIEKYJISIp 1IAaKIaa €3uHr Ba KoadULMeHTIap
AUFUHIAWCUHM XUCOOJIaHT,

A) 5;

B) 8;

C) 10;

o) 11;

E) 7.

8. Hom—uomapuﬁn apceHaT MoHIapy TOMOHUAAH OKCHA-
JIAHWIIW PeakuusICH TEHIVIAMACHHY Ty3u0 KoadduLeHTIap
AUFUHIWMCUHH XUcobiaHT.

A) 8;

B) 6;

C) 10;

o) 12;

E) 11.

9. Harpuit craHHUT OWIAH BUCMYT HUTPATHUHT ¥3apo Tab-
CUD peakINACHHY MOJIEKYISIP TeHTTIaMaCUHM TY3HHT Ba KO3(]-
duLMeHTIap WMFMHINCUHY XUcobianT.
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A) 20;
B) 25;
C) 15;
) 10;
E) 13.

10. BUcMyT KATHOHWHMW CTAHHUT MOHAapy OMIaH aHWKaLl

peakiMsCU TEeHIMAMACUHHU €3WHT Ba KOO DULMeHTnap AUFHH-
JHUCHHH XHCOBNaHT.

A) 39;
B) 29;
C) 49;
) 19;
E) 15.

11. Cu?* KarMoHNapy Kaiicu peareHT OWiaH Kusui-xKinrip

gyKMa XoCHia Kuiaau?

A) Harpuii ruapokcun;

B) AMMOHMI TUIPOKCUI;

C) Kammii rexcaumanogeppar (11);
) Kamuili pomaHun;

E) AMMOHWII ponaHuil.

[2. Cumob (II) xkaTHOHMHM OYMIINA KaHOAW pearcHTHIaH

dolinanaHunradaa capuk uykMma xocun 6ynaaun?

A) Kanuit ionun;

B) Kamait (I1) xmopup;

C) AMMOHMI TMIPOKCHL

) Muc merannu;

E) Harpuii €éku xanu#t rugpoxceus.

13. Kaiicu peareHT BUCMYT KaTMOHM OUITaH TabCHApaliraH-

a Kopa yyKMa XOCHI Kuiianu?

A) Harpu#i runpoKcun;

B) AMMOHMI I'MAPOKCUI;

C) Cys;

J) Kanaii (1I) xnopun (Miukop MIITHPOKWIA);
E) TuomoueBusa.

14. Muuusik (V) KaTMOHM KaHJai peareHT OuiiaH moKoiaz

paHMIM YYKMa Xocun Kuinagu?
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A) Muc (II) cyndar;

B) Kymyur HuTpar;

C) Marte3uan apajaiima;

) Kanuix onum; |

E) Harpu# ruapoxcui.

15. Kanpait pearent cypma (111) katuonnapy 6unaH Kusmi
PaHIIK 4¥KMa XOCHI KUaamu?

A) Harpuii Thocyndar;

B) Cys;

C) Kanuit runpoxcup;

1) Pyx mertajiu;

E) AMMMaK 3pHTMacy.

16. Kanait (II) xarnoHu Kanpaii peareHT OMnaH KYKHLI-
6uHadma paHTIvM 3PUTMa XOCWII Kyanu?

A) Miukopnap;

B) Bonopon cyadmn;

C) Kanwuii xpomar;

) Pyx metannuy;

E) Temup meraniu.

17. TYpTYHYM TYPYX, KATHOHJIApU apaalliMaCUHK aHaNKU3 KWIHILL
TapTibu OYiiuua 6upuHIM HaBGAaT/ia Kallcn KaToH Tonunamum?

A) BucMyT KaTMOHM;

B) Kagmuii xardonu;

C) MuIsIK KaTHOHHM;

1) Cumo6 (II) karnoHu;

E) Kanait (II) xarHoHwu.



XIIT BOB. KATUOHJIAPHUHT BEINIHYM
AHAJIATHK I'YPYXU

13.1. Bemmnun rypyx KATHOHJIAPUHHMHT yMyMuii
TaBcHgu

V rypyx xarwonnapura Ag*, [Hg,]**, Pb* Ba 6oluka ka-
THOHJIap Kupann. Katuounapaunr Gemunyy AHAJINTHK Ty-
PYXUHHHT YMYMMH TYPYX peareHTH XJIOpUI KUCIIoTa (2N spur-
Macu) 6§n1ub, 6y KaTMOHJIADHU XJIOPUANAp X0dMaa UYKTH-
pamM. By xnopuanap cysna sa CYIOITUPHUITaH KMCIOTanapaa
pumaciuruian ¢oinaraHus, Oapya KaTHOHJIADHUHT apa-
JalIMaciHu aHaNu3 Kuauiga V rypyx KaTUOHNIApUHU ax-
patumna dQolnananunanu. AgCl, Hg,Cl,, PbCl,
XJTOPUITADHUHT CyBra, OpTHKYa MUKnopnaru HC] ra,
aMMUaKka Ba 6Golnka peareHTiIapra 6¥naraH MyHocaGatu
GewnHYn rypyx KaTUOHJIApUHM TYIMK aXpaTud OJIMIIIa Ba
yliapHu 6up-6upnapunan axparunina MYXUM axaMuisTra sra.

Oiccumanum-tqaﬁ'rapmnm PeakuvsuIapyia KymylIl, cumo6
(I) Ba xyprowmn (1V) OuprKmManapu okcHioBun Xocecanapu-
HU HaMOEH Kunanu. Kymym Ba cumo6 (I) mownapu spxun
MCTa/urapraya Kawrapuiaca, KVpFOmUH (1v) Gupuxmanapu
Kyprommu (II) GupukManapuraua Kaitapunanu. Cumo6 (D,
KyprowwH (II) OMpHYKManapy 10Kopu OKCHIIAHMI llapaxa-
cura sra 6¥araH GupukMasapraya OKCMIJTaHa Iy,

KyMmynr nownapuna kyunu GaxTepuLML TabcHpH, STHHY Gak-
TCPUSANIAPHU XAIOK KWIMLI XOCCamapu Kywmm udonananray.
Meramnik kymynmu cysra YHYa Kyn 6ynmaran Bakr Teru6 Ty~
PUIIUHY V34, CYBHH GakrepusuiapaaH TYIMHK XaJoc 6¥aummura
onu6 kenmamu. Kymymr HATPaT TUOOWETNA Ba BETepUHApHAIa
NOPH-IAPMOH cUbaTHIa HIITATIIATH, '

Cumob, Kypromun GupukManapu saxapnu XucobnaHanm.
By Gupuxkmanapuunr 6uosnorux aXaMMATH €Tapiiu Japaxana
ypranwiMaras xuco6iaHamy.
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13.2. Kymym Ag" KaTHORMHMHI XyCYCHil peaknMsiapu

TaxpubanapHu Gaxapuiiia Kymyl| HATpar AgNO, Huur
CYBAArv paHrcus apurMacuiaH dboiimanadinianm.

. Viorun nukopnap NaOH sa KOH. Kymym karvomnu 6u-
J1aH KYHFUp paHriu Ag,O u¥KMacHHU XOCHII KWIa1u:

AgNO,+NaOH = AgOH¢+NaNO
Ag*+OH=AgOH!
AgOH 6ekapop 6ynub, Ag,O ra aitnaHanu.
2AgOH = Ag,04+H,0

[IpoGupkanary 4-5 TOM4M KyMyIIl HUTPaT SpuT™Macura 3-4
TOMYU YIOBUM UIIKOP 3PUTMACUIAH KYUIWIAAW, KYHFUP Y¥KMa
XOCHUJ1 OYITUINKN Ky3aTHIIAIH.

2. Ammonii renpoxcay NH,OH xam Kymyur KarMoriapy 6u-
JlaH KYHFUP u§kma Ag O xocun Kunamu. X ocui GYIrad uykMa My
aMMHaK 3pUTMacKiIa KOMIUIEKC BMpUKMa XOCWIT KITUG DpHidan:

Ag,0+4NH,0H = 2[Ag(NH,),JOH+3H,0

Kymyil nurpar sputmacuaan npobupkara 3-4 ToM4M co-
aub, yctura 6Mp TOMYM aMMUAK SPUTMACHAAH KYIIWIALM.
Kyurup gykma xocun Gyamimm Kysatunamu. CyHrpa Xocui
Oynrad Kymym okcuau 3pub KeTryHYa TOMYMIAATHO aMMMaK
spuTMacy Kyiuinamm. Kommiexe 6uprkma Xocusn GYIUILmg Xuco-
Oura THHMK 3pMTMa XOCWI Gyiamu.

3. Kaumii xpomar K,CrO, Ag* karvioriapy G1iiaH KymyIl XpoMmar
Ag,CrOHUHT KU3WN-FULIT PAHIVIA YYKMACHHU XOCHJ] KWJagu.

2AgNO,+K,CrO, = Ag,CrO,| +2KNO,
IAg*+CrOx = Ag,CrO,

IMpobyipkara 2-3 TOM4YM KyMylr HUTpaT 3PUTMACHIAH CO-
JHanM, 3-4 TOMUM IMCTUIUIAHTAH CYB Ba KaJWii XpoMat 5purt-
MacuiaaH 1-2 romuyn kymmnagn. Kusui-pdinr paHray 9ykma
xocun 6yiamu.

Peakuusiny 6axapuin miapouTy:

- peakuusra Gaxapuuina sputmMaHuHr pH=6,5-7,5 6yn1u-
11 Kepak;
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- @MMUAKIIM Ba KYWIM KUCIOTAIM MyXMTAA YyKMa XOcui
Oynmaiinu;

- PCakuMsHM yTKasumra CrO,* vonmapu 6unan yyKMa
Gepysun Pb*, Ba*, Bi*, Hg?* KaTHOHNapu Xanakur 6epaju.

4. Kanuii 6pomun KBr Ba kaumii Homun KI Kymymr katuon-
Jlapy OWJIaH OY-capyK KyMYI 6poMus Ba CapuK KyMyur ifoaun
Agl uykmanapunu Xocun Kunamm.

AgNO,+KBr = AgBrl+KNO,

Ag™+Br = AgBri
AgNO +KI = Agll+KNO,
Agt+l- = Agll

Ipobupkanunur Gupura KyMyIl Ty3W sSpUTMackuias 2-3
TOMYHM coMud, yetura myHya romun KBr IPUTMACHIaH KyLiuIa-
An. Ou-capuk panrnu AgBr 9yKMacu Xocui 6¥namm.

HximnHum npobupkamaru KYMyILll HUTPAT 3pUTMacuaal 3-4
TOMYMCHTR 2-3 TOMUH KU HOMUIHUHT AHTY Tal€pIIaHraH 3puT-
MacunaH Kyiumnagy. Capuk, padrm UYKMa TYIIWILN Ky3aTHIamm.

AgBr uykmacu NH,OH éwmoH apuca, Agl uykmacu ammu-
4K IpUTMaCcKia aMana 3pUMaiy.

13.3. Kyprommn (II) Ph** karmosmmunr XyCycHii
PeaKuusUiapu

K¥proums (I1) karoHuHUHT XYCYCHI peaxkLMsUiapura oms
TaxpudaiapHu Pb(N03)2 Ba F'I:J(CH3COO)2 JIADHUHT CyBOard
PaHICHU3 3puTManapuiad doiinaianué Gaxapumany.

1. Viopan mmkopaap NaOH, KOH pa AMMMAK SDHTMACH
NH,OH Pb** KaTHOHJIApK OMJIaH TabCUpIalmue, OK 4yKMa
Pb(()H')2 HH XOCHJ KWIaIu:

Pb(NO,),+2NaOH = Pb(OH),+2NaNoO,
PL**+20H- = Pb(OH),|

Y¥kmara myn minkop 9PUTMACH Tabeup aTTHpWIca Pb(OH ),
9pyb, HaTpuit nmomeéuT Na,PbO, xocun kunanu:

Pb(OH),I+2NaOH = Na,Pb0,+2H,0
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H,PbO,+20H" = PbO,*+2H,0

Kyprowwun (II) ruopokcua wykMacy Myl aMMMaK 3pUT-
MAacH TabCUPHUAA dPUMaNIH.

KyprowyH HUTpaTHUHT 5-6 ToMIu :3pmmacma NaOH éxu
KOH nunr spurMacuaat 2-3 Tomun Kyimnagd. Ok uykma Xochi
OVIMIMM Ky3aTHIIaIn.

2. Cyadar kucaora H,SO, Ba cyadaraap Pb* karnornapu
Gunan PbSOHUHI OK Y¥KMaCUHU XOCWJT KMJIAIH:

Pb(NO,),+H,SO, = PbSO, 1+2HNO,
Pb"‘++SO ) PbSO \

KyproivH TY3UHEHT 3puTMacKiad 2-3 ToMuu onub, yeTu-
ra cy/idar KMciaoTa 3pMTMacKiad éku Gupop cyidartiap 3pur-
Macunad 3-4 Tomun Kymnagn. Ok uyKMa TYLIWIIN Ky3aTHIanmq.

Taxpubanu Oaxxapuill HIAPOUTH:

- peaklMsIHU puTMa MyxuTuHMHT pH<7 6ynranpa yTxa-
3UNAAN;

- HPUTMAIA OPTraHUK KUCIOTAIapHUHT aMMOHUWIINA Tyaia-
PHUHUHT UINTHPOKM, YYKMa TYUIMIIMIa XaJIaKuT O6epaju, 4yH-
k1 PbSO, ynapna spuidi;

- cynd)aT MOHM OuiaH uyykmMa GepyBun Katuornap: Ba?t, Sr*t,
Ca? pa Goukanap spuTMalaH aBBal HYKOTWIMILIH JIO3MM.

3. Kagmii siogun KI xyproumn (I1) karnonnapu Gunan kam
apysyaH Pbl, HUHI capHK YYKMacUHM XOCWJ KUIA/IH:

Pb(NO,),+2KI = PbL{+2HNO,
Pb'-’++21 = Pb[ d

Cupka KucioTa 3puTMacy 6WIIaH KMCIOTaI MyXUTra Kesl-
TUPWATaH KYPFOLIMH TY3U 3pUTMacuiaH 2-3 TOMYUCUTA COBY-
THO TYpHO, HIyHYa TOMYM Kanui Homua 3puTMacu KVIIuianu.
Twula paHrIy capyK, YyKMa TYUIMIHKA Ky3aTHIaau.

PeakuustHUHT Gopuil WIAPOUTH:

- Taxpubanu spurMa pH KuiiMATMHM CHUpKa KHCIOTa
Kyumi iy 6umas 3-5 ra Kkenrupu® YTKasuiai;

- xocun Gyaran yykma Pbl, My muknopnaru KI spurma-
cuaa komruiexe Gupukma K [Pbl,] xocwi Kunub spuraHiur
yvuyH, Kl sputmacu KaMm k¥miunaigu;
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- By peakiing Pb* kaTMOHHUHU XaMMa aHANUTHK TVPYX Ka-
TUOHAAPK WIUTHPOKMIA XaM 0UMIlra UMKOH Gepaau.

4. Kamait xpomar K,CrO, éxn kamwii muxpomar K,Cr,O0, Pb*
KaTHOHJIapy OunaH Kam apyBuaH Kyprowui (1I) xpomar PbCrO,
HUHI CapyK YVKMAacHHHM XOCHJI KWIall|:

Pb(NO,),+K,CrO, = PbCrO 4 +2KNO,
Pb>+CrO,> = PbCro,{

Kyprommn (11) Ty3u spurMmacunan 4-5 Tomuu oaub, yeru-
ra Kainuii XxpoMart éKu AUXpoMar 3pUTMacuias 3-4 ToMIu Kyimi-
nagy. Capuk yyKMa Xocui GYnuig Ky3aTuinajiu.

by uykma PbCrO, yoBuM WMLIKOpJIAp 3pUTMAcHia AXLIM
SpUIIHN, JIEKIH aMMWaK Ba CUPKa KMCIIOTa 9pUTMaliapuia amar-
Jla 3pUMaiiiv, aMMOHUWI Ty3napyia XaMm SpuMaiiu, CylonTH-
PUITAH HUTpaT KUenoTaga KuiKMH apuidan. By Pb** katuonunHr
MYXUM peakianapunad oupn 6ynub, apanaliManap aHalIu3u
rTapTubrra Pb? karMoHWHM Tonvuina KyImaHWIMIIM MyMKYH.

5. lwruson (C H,), N,H,CS Pb** katronu tysnapu 6mian
TAGCUPNAMING KU3WI-FUIUT PaHIVIM WKW KOMIUIEKC GUpUKMa
XOCWJI KWJIagu.

Kypromms (I1) HUTpaT 3pHTMacHHUHT 1 TOMYMCH YCTHTA
JUTH30HHUHT yriiepod (1V) xnopumaar apurmMacuaaH 1-2 Tom-
YU TOMHU3MJIAIH. DPUTMAHUHT SIMI PAHTMHUHT KU3WI-FULLT
paHrura YTHIM TeKIIMPUIaETran sputMana KyprommH (11) Pb*
Katuonnapu Gopnuruian najgonar Gepanu.

By peaxkiiMsiHU CE3TMPAMTU Xyoa I0KOPW: MUHHMAT KOH-
ueurpauust 1:1250000 r/ma; Tomuimimu MuHumMymu 0,04 Mxr.

Peakuysany Gakapuianil HapouTH:

- TaXpnuOa HelTpan €KW KyUCH3 WIIKOPUIT MyXWTJIM 2pyT-
Majgapaa YTKasunanu;

- nutuscH Kymyu (1), muc (II), xanMmuii, pyx Ba HMKen
(1) xarvonnapu Gunad Xynmyd WyHgai paHr Gepamgm, miy ca-
6abau Oy KaTMoHIapHU HATpUif TapTpar épaaMuia MycTaxKaMm
KoMITieKciapra GOFaHaiu.

13.4. Cumo6 (I) Hg,?* KaTHORMHMHT XyCycHil
peaKuusIapu

Taxpubanapuu Hg,(NO,), HHHT CYBIard paHrcU3 apuTMa-
napupaaH doiinanaHnbd Gaxkapunanu.
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1. Muxopaap NaOH éxu KOH cumo0 (I) Ty3napu spuTMa-
Mapura Tascup aTraHaa cumob (1) OKCUIHUHT Kopa 4yKMacu
Xoculr 6ynamu:

{
Hg,(NO,),+2NaOH = Hg,0{+2NaNO,+H,0
Hg,*+20H = Hg,0{+H,0

IIpo6upkara cumo6 (I) HuTpar spuTMacuiaH 4-35 TOMYM
conub, yerura 3-4 ToMuyM WIIKOp puTMacu Kymunaau. Kopa
yyKMa XocKul OVIMILM Ky3aTHIaiu.

2. Ammonuii ruapokens NH,OH cumo6 (I) Hurpar spuTma-
cura tabeup artupwica [NH,Hg INO, tapkuGmu oK uykma
Xocus OVnanu:

Hg,(NO,),+2NH,0H = [NH,Hg,]NO, | +NH,NO,+2H,0

Cumo6 (1) HUTpaT Ty3u SpUTMackiaH 4-5 Tomymcura 3-4 Tom-
yu NH,OH xyunumam. Ok uykma xoci Ginany. By uykma spkun
Xonaard cMMOOHUHI Kopa 9YKMaCMHK XOCHII KWIMO napyanaHauu.

[NH,Hg,]NO, =[NH,Hg]NO,+Hg!l

3. Muc meraym cuimo6 (I) TysnapuuaH KylIpaHT CUMOOHM
CUKHMO YHMKapamu:

Hg,(NO,),+Cu = 2Hgl+Cu(NO,),

JKunBup Koro3 GyaH To3aaHraH MUC TUIACTUHKACH (MUC
TaHra uiwiarca xam 6¥nagu)ra 6up Tomud Hg,(NO,), spurma-
CUIaH TOMH3WIaIH. MeTalIuK CHMOOHUHT KYJIPaHT JOFA XOCHIT
6ynumu kysatunamy. Iy gorHu GUITp KOFo3u bunaH viuxa-
JIaHCca KyMYIICHMOH SUITUPOK, 6Y110 Konamm.

TaxpubaHy YTKazMIl LIAPDOUTH:

- MUC IJIaCTUHKA 103aCH XWJIBUPD KOFO3H GHJIaH peakuusia-
IaH OJIIMH TO3aJJaHUIUK J103HM;

- cumob (1) Ty3u spuTMacu TOMH3WIray, 2-3 MUHYT YTTaH-
NaH KeliuH MIacTUHKaHM 10BUO, Kocus OynraH JOF jiatTa Eku
KOFO3 BunaH HINKAMaHWIUW JTO3UM.

4. Kanuii xpomar K,CrO, cumo6 (I) tysnapu GuiaH y3apo
Taveupnamv6, Hg,CrO, HUHT KM3WT YYKMACHHN XOCIIT KUJIa/IU:
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Hg,(NO,),+K,Cr0, = Hg,Cr0,+2KNO,
Hg*+Cr0 = Hg,Cro, 4

IIpoGupkanary cumod (1) HHTPAT TY3H SPUTMACHHUNT 4-5
TOMMHCHTA LUIVHYA TOMYM KaJIMH XpOMAaT 9pUTMAaCcHIaH Kk~
ca, KM3WI u¥kMa Xocwil GYIIHILK Ky3aTWwiany.

Peaxumann Gaxapulll 1apouTH:

- Taxkpuba HeHWTpan Ba UILKOPHH spUTManapia Yrkasuim-
LI MYMKHWH;

- 3PUTMAHK CYB XaMMOMUIQ UCUTUIN Y¥KMa TYIIMIUWHKA
Te3NamTHpaIu.

5. Mudennaxapbason (CH,), N H,CO cumob (I) karnon-
Jlapy GUIaH 3aHroOpu KU KK PaHIM OMPHKMAa XOCHT KUITATH.

Iluia rracturHkara 6up ToMau cumob (1) Hurpar apuTMa-
CUJIaH TOMMU3MO, yCTUTa HUTPAT KMCIOTaHMHT 2% JIM 3pUTMa-
criad 1 roMuu kyunanany. Cyur pudennnxkapbazoriad | ToMum
TOMU3WIAMN. Arap TekKimMpiiaérra sputMana Hg 2" karnonnapn
Oynca, ToMuunap kKK €Ky 3aHropM Tycra KHpaju.

Taxpubanu yTKasuill LAPOUTH:

- nueHunkapbazon 6unaH WyHAaW paHI XOCWIT KHITYB-
qu cumob (1) xatuonnapu Ba CrO,-aHUOHAAPU BPUTMa-
NaH Wykorunanu;

- HeiTpaJl Ba cupKa Kuciotaiu sputMmanapaa Cu?t, Fe?*,
Fe¥*, Co* kaTMoHapy XaMm 11y peareHT OWian paHiiy OHpHK-
Masap XOCWI KWIraHaury yayH cumob (1) Hu oynina Tekiy-
punafurad apuTMana Oy KaTHoHNIap OYIMaciuru Kepax.

13.5. Bemmnuu rypyx KaTHOHAADH ApaialiMACHHMHT
aHATM3H TApTHOH

Xap Xyl peareHTIapHUHT V aHalUTUK TYPYX KaTuoHJIapy-
ra Tapcupyu l14-xaupsanjga kenrupuiarad. Iy masmymotnapra
acocnaHuB, uily rypyx KaTHOHTapM apagamiMacu G6op 3puUTMa-
HU aHaJIN3 KWIULI TapTHOM GenrunaHamy,

bemminuy rypyxra KMpyBun y €ku 6y KaTHOHHU Gomikana-
pM MIITUPOKMAA OvMIlra UMKOH OepyBuu Oupopra peareHT
Ayuru cababuin, aHaTU3HUHT CUCTEMANU TapTHOM, SHHH Xap
OMp KaTMOHHM KeTMa-KeT axparu® oinb, Keltuu Tornwm Tap-
THOM Kynnanwianu (15-xansan).
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14-xansan

V rypyx KaTHOHNAPHHMHI | peakUMANapH

Katuwonnap
Peareniap
Ag Pht+ ngn
3 Kyurup uikma Ox, yifkMa ;
NaOH éxu KOH Ag,0 Pb(OH), Kopa ujxma Hg,O
Kopa uykma Hg"
NH.OH KyHFMp uykMa Ox, aiKma CHMOOHHMHT
4 Ag,0 Pb(OH), aMIIo
bupHKMacH
H,S0O, Ok ujxma Ag,SO, | Ok ujkma PbSO, | Ok uykma Hg,SO,
H,S éku (NH,), S ) . Kopa uykma
i N azs,(if Kopa uyxma Ag,S| Kopa uikva PbS HeS+Hg
P Tuanacumon-ca- | A uyikma
KI Capuk uyxma Agl pHK 4§kma PbL, Hgl,
Capuk, yykMa Ox uykma Ok, u¥kma
Rle 20, Ag,PO, Pb,(PO,), Hg, HPO,
CrO, Exu Kusun-gKyurup Capuk uykma Kusnn ujkua
4
K,Cr,0, uikMa Ag,CrO, PbCrO, Hg,CrO,
Kaiitapysumnap Ag Pb Hg

KonyccrmoH mmpoGupKara TeKiMpuiaérraH apanalimMa dpur-
MacuaaH 20-30 tomum conud, yervra apanaintpub Typrad xonaa
HCl nunr 2N spyurmacynad kyiiani. 1-2 MUHYTIAH KeWUH TYLI-
raH y¥yxMa LedTpudyrana axparut omuHanu. Yykma (1) Hu 6up
neya Tomur HCl puar 2N 3puTMacy apaialiTUpHITaH COBYK, CYB
6unan opunanu. Henrpudyrar (I) Hu Tanwiab wobopumaau.

Yiyxkma (I) vy 2-3 Mapra MccHK THMCTHIaHraH cys 6unaH
MIUIaHatu, KeAnH LeHTpudyratiadaau. bysna yykma (I) maru
PbCl, (uccux cysna apyBYaH OYiraHiury yuyH) spvrMara-
ueHrpudyrar (II) ra Yragn, kymyw xnopua AgCl Ba cumob
()-xnopun Hg,Cl, uyxkma (1) na Konanu.

Uenrpudyrar (1) nan Pb?" katuonm tonuica, uykma (1)
nan Ag* Ba Hg " KaTMOHITApU TOMMNANHN.

1. Pb** garaonnnn Tomum. Lenrpudyrar (1) nan 3-5 tom-
YMCUHM npobupkara cojiud, ycTura liyH4a TOMUM Kanui Ho-
WL opuTMacuax Kyivnany. Texkimpuiaérras sputMana Pb?
KarHoHnapu 6ynca, capuk uykma Pbl, Xocun 6ynany, 6y yykma
VCUTHIITaHa SpUiiNM, COBYTWIraHia 3ca KalTalaH Tuinacu-
MOH-CapUK, KpUCTaJIap Xonuna 4yKaiu.
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2. Hg,** karnomunn Tomau. TTpo6upka Tybraa Kosran yykma
(1) ra 5-7 ToMuy aMMMAaK 3pUTMAacH Kyuub, apanalrrupuia~
au. Arap xocus 6ynran sputmazna cumob (1) katTuonnapu 6yica,
Kopa uykmMa xocun 6ynanu. Yyxkma (1) rapxubunaru AgCl
aMMMaK IPUTMACH TabcupHua 3pub, KOMILIEKC TY3 XOonuja
apurmara yraau, [HgNH,[Cl Ty3u Ba cuM00 MeTANIH Y§KMara
Tymwami. Y¥kma (3)gan uenrpudyrananut, uentpudyrar (I11)
axpatr® onvHany, Oy spuTManad Ag' KaTUOHNAPU TONUNAIY.
Yyrma (I11) reximpwimaii, Taumab jobopunany.

3. Ag* xarnonnnn Ttonmm. Llenrpudyrar (I11) nHu ukxkura
npobupkara 6ynub, conmHamu. Yinapian Oupura Kanuii itomun
KI spurMacunan Kymmnaid, MKKMHYM MpobupKallard spuT-
mara HNO, sputMacu Kyumiam.

15-xansan
BemmHun rypyx KaTHuoHJIapy apanatiMacuHUHT
aHanu3 KUK TapTHOM

1. Texuumpumaérran spurma coryk, xomaa HCI uuar 2N aputmacu 6unan
nuutaHamy, yykMa (1) uenrpudyrar (1) nan axparananu.

3 Ujima (1): AgCl, Hg,Cl,, PbCL,

2. Hentpudyrar (1) Texiunpmuimaii,
‘ranuiab obopuianu.

Weenk cys kymumb, apanatumapuun
neHTprdyrananub, yixkma (11)
wentpudyrat (I1) paH axpatunanu.

4. Uentpudyrar (I1): Pb¥ Pb2*
katnonu Kl spurmacu éxu K,CrO,
HUHT CHPKa KHCI0TA HIITMPOKUIAry
IPHTMACH €PIaMHIA TOMUIANN.

5.Uyxma (11): AgCl, Heg,Cl, 2N
aMMHaK 3puT™Mach GunaH
nuutananu. Legrpudyrar (1) vy
aykMa(lil)nan axparwiagy.

6.Henrpudyrar (T111):
[Ag(NH,),I"Ag* nonnapn KI éxn
HNO, sputvacy Epnamuna
TONHAANN.

7.Myxua (). [NH,Hg|Cl+Hg

Kopa panrmu u¥kMa TeKimpunaérras
spurMana Hg > kaTuonn
Bopnuruaan panonar bepanu.

Leutpudyrar tapkubuna Ag* karnornapu 6yica, 6UpuH-
Yy TpoOUpKaja KyMyll HOAUIHMHT CapuK UYKMacu TYILA[U,
UKKHMHYM rpobupkana aca Kymym xtopun AgCl HUHT oK, aykma-
CH XOCHJI O¥mamu.

[Ag(NH,),]CI+2HNO,=AgCI{+2NH,NO,

ynzail kMo, cucTeMaiy aHaIu3 KWW TapTiou 6Viinua
V rypyx KaTMOHN2py apaialliMacuHU aHaJIu3 KWIHII HUX0SCH~
ra eTKU3WIanm. :
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13.6. I-V rypyx kaTvonjapyd apajaimMacyuHEl aHATA3
KMJIMIN TapTHon

Xamma Genita rypyX KaTHoHIapu' apanaliMacMHM aHalu3
KIHMiLTA, Xap 6Up rypyx, KaTuoHaapu aparaliMaJapiHu aHa-
JIM3eK, aBBaJi JacTiabKy cHHOBJIAD YTKA3HIAIU, CYHIDA OJIUH~-
raH HaTHXXamnap acoCHla CMCTEMATHK aHalKu3 Tapmﬁu'pexacu
TY3WIaOW Ba YHU OaXapuiura KUpUILWIanH.

JacTnaabku TexumapHmiap. a) YHUBepcan MHIUKAToOp KOFO3H
EpramMua TEKIIMPUIIAIITAH BPUTMa MYXWUTH aHUKITAHANN;

6) Texmupunaérran pUTMaHKHI ATOXYUIA OJIMHTAH Yiy-
HIAIAH WIKODP Tabcupulia Kusmupub typud, NH, * xaruonun
COp-RVKIUTW aHUKTaHAIK;

8) Texmupunaérrad 3pUTMAHUHI O3THHA YAVIIWATA
K [Fe(CN),] pearentu tabcup aTTpud, Fe** karnonn Gop-
UVKJIMTY aHUKJIaHA[K;

r) TexumpunaguraHd apajailiMa SpuTMacuuax 2-3 Tomuu
o6, yrra K, [Fe(CN)] éxu NH SCN (xmopun kucnora ni-
THPOKKAA) Tabcup 3TTHPUO Fed* karmonw tonwmmany.

Texmupunalurad 3pUTMaHHHT ailpyM yayluiapy 6yituua
acTnabky CMHORBNAp OaXapyuaray, CHCTEMaTHK aHaTU3 KAAKIITa
kupuinmaand. CucreMaTHK aHamu3 HiyHaad ubopaTku, TeKIm-
pUIAéTraH 3PUTMAHUHT alipyM TYPYX, KaTHUOHMapWHW KWHWH
3pyBYaH OvipukManap (Xjopuiiap, cyadumiap, TMAPOKCU-
nap, KapboHatiap) Xoauna YYKTUpPYBYM TYDYX DeareHTIapH
TaLCHUpHIA HILTOBAAH YTKasuinup. byHaa onuHrad yykmanap
IOBUJTAW, MOHJIAPHH rypyxyanapra Ba aipMM MOHJIapra axpa-
TUILITA UMKOH GepyBull Kepakiyd MyTaHocub peareHTaap Gunau
yioB Oepuimany. ARpUM KaTHOHIAPHM V3Ura Xoc XycycHmid
peaKuuanap EpoaMuaa ToIUnamau.

Kyhuna rypyx pearentaapu HCI, H,S, (NH,),S Ba
(NH 4)2C03 TABCUPUIA KeTMAa-KeT U3UWITHK OWIaH YYKTHUDHII
OPKANHY XaMMa KaTMOHNAPHU 5 Ta aHaNWTHK TypyxJiapra axpa-
THLITA ACOCAAHTAH CHUCTEMATHUK aHAJM3 KWAMIU TapTHOumaH
OMPUHY KEeNTUPUIANU.

1. V rypyx KaTHOHNAPHHY axpaTam. TeKIUpHIaéTraH 3pUT-
MaHK{ aMMKaK 3puTMacy Gunad HelTpannaHamu, CYHT TOMUM-
aarub, aHaaW3 KWIMHYBUM 3PUTMa X2XKMWUTa TeHT MMKIOpHa
HCI uuur 2N spurmacuaaHd Kyuanaay. Xocun 6YaraH aykma
(1) uenrpudyrar (DnaH axpaTanaiu:
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[_

16-

KaJiBaj

V rypyxiap KaTMOHMIApH apanaliMAaCHHUHT aHAIU3
KWINLT TapTubu

HacTrabru CHHORIAap
NH*, Fe? pa Fer*

- TCKUITHPWIAETIAH 9DUTMAHKHT ailpuM yaynmapuaan
KaTHOHIADWHW TOTIHIL,

V rypyx Katnoriapuuau HCJ TALCHPHAA 9YKTHPUG, wipaTuir,

Uenrpudyrar (1): Cu?*, Cd*, Bi*, As,
I11 rypyx KaTHOHAApH, opTukya HC.
ra okeynai, 1V rypyx KaTHOHIapH

Sb, Sn wommapu, Hg*, I-

Sn**uu H,0, tavenpuga Sn+

Hu H.S taneupuaa YYICTHPHILL.

Y¥xma (11): Cus, Cds, Biksa, As
PPHKHH OATUHTYIYPT.Muc rypyxuacu KATHOHNAPUHU
MUILSK [YPYXYACH KaTHOWTApHaaH (NH

)

2-3

Sb,S,, SnS

’

2);S TancHpuaa

UYKTHPHG axcpaTim, Lentp-
Uenrupyrar (I11): Ass», SbS>, SnS,>, npyrar
OPTHKYA (NH‘)ES‘C}IHQJQ]‘ym[apHH KMCIoTa (IT): 111,
(HCl &k CH,COOH) rancupuna 11,1 Uyxma
HapyataHaiy, TYpyx (])Cl
ykma (V): AsS,. Sb,5, Sns, g Haeon. |(6C,
HgS(S).As Ba Hg vm Sb ga Sn HaH (11T): j.lalgﬂ Plr;él zv
koHuenrpaanran HCl tancupuna Cus, H,S nu e
KPATHLIL. LHgS, SpuT™Ma- [TYPYX
: Bi,S,, [|mu KaTHOH-

Uyxma(V): As;S,, Egg“g‘f’mﬂv)- CdS.  |6yenar- [napu
HgS(S).As nu fs CIS}Q; o Ukmara (Wi apanaii-
Hg* nan bt rr 2o |Uerpr-{HNO, [opkam [Macy-
(NH,),CO, o tdyrar  |Tavcup |HVKoTH- |HHHT
TALCHPUAA aXKpa- I?ip_}im"w (IV): artupu6 jur I-111 |ananms
THLL, ol o CH,CO- [spuma- |rypyX  fKui

AHUKNAILL OH nanm.  |Karmom- |TapTubu
Yikma [enmp- |cH CO- [Cu?* uy [mapu  |6¥iinua
(VI): W anivar. udyrar |oNg, NH, [aparaw-§(13.5.)
Hg$S yuu ¢w;_}? (VII): H,S SpUTMa- |MacuHn [TeKmu-
{HCl Ba vI): Iykma ISyl fon aHaNK3 |PUIALM.
KI ASO. 5. (VI NaOH PHIMAii- |TaBeHp  |KHIHILN
HIUTHP- ASS%" McTan- {ma . STTHPUG [TApTHOK
OKHIa opnjng:m AvK Sb |BHCMYyT aHuK1a- [O¥itna
SPMTHIIL (NH,) TCKIIM-  [TY3H Hagm, ((11.11)
Hg*rn (- ~"a2 |punvaii- |apna- (12.12). [rexumip-
NH,OH L MU Wamm.
épaamu- e Sn2*
aa 3 {Tonmna-
TOTIHLL. .
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e " Uenpudyrar 1TV, I, 11, 1 rypyx
¥ L:AgC, He,Cl,, PbCl, katnoriapy, HCl Hunr opTuksacH

Uykma (1) Tapkubumard KaTdoHnap V aHaluTHK Iypyx Ka-
THOHNAPU apajalliMacu aHanuau Taptubu (13.5) 6¥ituua tex-
LIMPATAIM.

2. IV rypyX kaTuonnapunn axxpatmn. Tapkubuaa oprub Koi-
rag HCIl Oyaran pedrpudyrar (1) ra IV rypyx Karuonnapu
apanaiMacuHUHT aHanu3u Taptubu (12.12) pa kypcaruiraH-
Jex Bomopon cyadun rasu wbopunaan. Xocwn 6yarad yykma
(1) vy nenrpudyrar (11) nan axparunanu.

Yyksa [LTV rypyx kKaTROHAAPUHHHT
CcyNpUITAPH B ONTHHTYTYPTIM
GUpHKManapy

Uenrpudpyrar (11):111, 11, I rypyx
Katuowsiapy, oprukya HCJ, H,S

Yykma (1) tapkubumarn GupukManap TYPTHHUM TYPYX
KaTHOHJIApY apanalliMacMHUHT aHanusH TapTubu (12.12 garu
3-6aua) OYirua KeTMa-KeTIUMKAA TeKIMPUIani.

Hentpubyrar (1DHu Mmypuan mixad vyupga, YHUHT SpMA
KOJITYHYAa OpTUKYa Bomopojl cyndunHy HyKotul yuyH O6yria-
THIanM. YyKMara Tylurad oTHHIYTYPTHY HeHTpudyrana axpa-
16, Tamab wbopunamd. Uentpudyrar (111) aca, I-111 rypyx
KaTVOHJIapM apanailiMacMHUHT aHalnus Kuanm taptuou (11.11)
6yiinya TeKUIMpUIAnK.

Casosnnap

1. BemmHuy rypyx KaTUOHJIAPUHWHT YMyMWil TaBcUbUHA
mapXJiaHr.

2. KyMmylu KaTMOHMHM Kalicu peareHT TabCHPUIaH
doitnananu6, kVprowmH(Il) Ba cumoG(l) karwoHnapugan
dapkiail MyMKuH?

3. Tumna paHr capuk u¥kma V rypyx KaTHOHJIapyMIaH Kaii-
cu Bupy xMcobura Ba KaHpail peareHT OMiaH Xocua Gymamu?

4. Kypromun(ll) kaTHOHMHM TOTIMULIA KYIJIaHUTAIU-
raH Kaificd peareHT Ownad Gopanuran peaxius ¥Ta cesrup
XucobiaHagu?

5. KyMyIll MOHNapHHM TOIMMILIA HUTPAT KMCIOTaHUHT Ba-
sudacu HuMa? Peakilis TeHT/ITaMACHHM €3UHT.
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6. Kommuexc noH [Ag(NH,),]" ra CI" nouu tapcup s1Th-
puwiranjia yykma xocua OViMainu-io, I© HOHH TabCuUp 3TTH-
PUITAHAa HUMa YUYH 4YKMa Tymaau?

7. AgCl, AgBr Ba Agl Tysnapw apanainiMacuMra amMuak-
HUHT CYBJIaT¥ 3pHUTMACH TabhCHP TTHPMIICA KaHaal Xonuca-
Jap KysaTunajau?

8. Kypromu(1l) cyndar uykmacura My cysdar kucno-
Ta BPUTMACH TabCHP ITTUPHITaHJa HUMa cababnaH 4ykma spu-
4 103 6epanu? Peakuus TEHIJIAMACUHU E3UHT.

Tectnap

1. Kaupaid peareHT tabcupuaa Kyprowus(ll) xnopunnu
Kymyw Ba cumo6(l) xnopuanapuaaH axpaTuil MyMKUH?

A) XJNOpuA KUCIOTa TABCUPUIA;

B) Cyndar xucnora TabCUpUIaE;

C) Uccuk cyp TancHUpUaa;

J) AMMuak TabcupMaa;

E) Cupka xucnora TabcupHia.

2. Kymyiu Ba cumoS(1)HuHr xropymiaputu Gup-Cupynan
Kaupaii peareHT épnamyaa apkiaim MyMKUH?

A) Uccuk cyB Tabcupuna;

B) AMMMaK 2pUTMACH TABCUPWAA;

C) Xnopua KMUCIOTa TabCUPUAA;

1) Kanuit fomun sputMacy TabCHUDHIA;

E) Cyadar xucnora Tabcupuna.

3. Kymyur xnopua 6uIaH aMMHMAK 3pUTMAacu ypracuuaru
¥3apo TabCHUP pEeakLMACH TeHTJIaMacUHH (UOH-MOJIEKYISID
1aKiga) €3uHr Ba KoabhduiMeHTnap HUFHHAKCUHA XUCOONAaHT.

A) 5;

B) 4;

C) 6;

T

E) 10.

4. AmMuak spurMacu 6unan cumob (1) xtopun opacunaru
peaKiMs TEeHITIaMaCUHK (MOH-MOJNeKYIIap [akina) €3ub, koad-
duimeHIap UAFUMHIUCHHY TOITHAHT.
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A) S:
B) 4;
C) 6; .
) 7; {
E) 8.

5. Kymy xnopyn 6wiaH aMMHaK 3pyuTMacu opacuna dopa-

JAMTaH peakUMsSHUHT 3(hMheKTH KaHmai?

A) YYKMaHUHT 3pUIIH, IPUTMA PAHICHU3;
B) Kyurup u¥kma xocun 6ynuim;

C) Kopa uyxma xocwin Oyiuiim;

JI) Capuk uykma Xocuil ByIHiLM;

E) Ok uykma xocun OVIuiim.

6. Cumo6(I) xnopua GriaH aMMHaK PUTMAcH ¥3apo Tab-

cupialiralna KaHgall peakilusg MaxcyaoTnapy xocun 6¥nagu?
ViaapHUHT KUMEBUI (HOPMYTIaCUHHU KYpPCATHHT.

A) Hg,(OH),;

B) Hg,O;

C) [HgNH,ICL;

) [HgNH,]Ci+Hg;
E) [OHg,NH,]CI.

7. Kymyni xyopui OWnan aMMUaK SPUTMACUHUHT MY MUK~

JIOpY TabCcUplallranjia KaHnai# XUMEBMM GupuKkMaap Xocul
6ynanu? YaapHuHr KUMEBUN QopMynaapUHK KYPCAaTHHI.

A) AgOH;

B) Ag,0;

O)[Ag(NH,),] Cl-cysna spysyan;
D)[Ag(NH,),] Cl-cysna spumaiiin;
E) [Ag(NH,),JOH.

8. V rypyx KaTMOHIapH CakK/IOBYM 3pUTMAra SKBHBAJIEHT

MUKIOpPJIA UILKOD TabCUP 3TTUpWIIca Xocu 6ynanurad GUpHK-
MaJTApHUHT KUMEBUI (hopMyIailapHHU KYPCATHHT.

A) AgOH, Hg,(OH),, Pb(OH),;
B) Ag,0, Hg,0, Pb(OH),;

C) Pb(OH),, Ag,0, Hg(OH),;
1) Hg,0, AgOH, Pb(OH),;

E) HgOH, HgO, PbO.
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9. Ag" KaTUOHNApK CAKJIOBYW 3PUTMAra UIIKOP TALCUD OT-
TUpHIca KaHAak aHaauTuK 3¢gdexT Ky3aTunamu?

A) Kymyii oKCHIHMHI Kopa 9yKMacu;

B) Kymyul ruapoKCHIHUHD CAPHK, UYKMacH;

C) DpurtMma capyk paHrra KUpamgy;

J) Kymyn ruipokCUHUHT OK 4VKMacH;

E) Kymyir okcHIHUHI KYHEMP 4VKMAacH.

10. Pb** kaTuoOHM YYYH KaiCH aHATUTHK peakLius Y3ura Xoc
6ynunb, y KaHmall wapouTtnapaa yrkazwianu?

A) Kypromun (I1) xpoMaTHMHT capuk 9YKMacu XOCHII
O¥nagurad npobupKanary peakiius;

B) Kyprommn (II) ionuaHuHr capuk u¥kmacu xocun oyna-
JHUraH npobupKanarid peakiuust — c¥Hr ucuTuin OuiaH katlita
Kpuctannaul 6unaH Gopanuran «oATHH EMFMPU» Peakiyacy;

C) Kypromun (II) #oguaHuHT capuk 3pUTMacH XOCWI
OVnaguran peakiiyvs;

) My niukop 6unaH yTkasHIamurad Ba SpyBUaH TUTIOM-
OUT xocwiI OYnamMran peakius;

E) K¥promumu (II) cyndaTHuur ok uykMacu xocuit 6yna-
JUTaH peakiiust.

11. Kyproutun (11) fiopuaHUHT capuk 4yKMacHHM Myn
WLIKOp 2pyUTMacu GuiiaH uvuuiarasja KaHpgaid asanutuk adg-
dext KysaTtunanu?

A) Yykma rumoMbutr non PbO,* xocun 6ynuiuy xucobura
SpPUNIH:

B) Y¥kma nuikopnapna spumMaiiiu;

C) Kypromun (II) rupipoKCHIHUHI OK UYKMAacu XOCHI
Oynanu;

) Kypromuu (1) okeuaHMHT KyHPMp uVKMacH Xocui
oynanu;

E) Na,[Pbl,] xomnnekc GupukMacu xocun 6yianm.

12. Kyprommn (I1) XxpoMaTHUHT capUK 4yKMACU MYl UL~
KOp 3puTMacu Ounan unuios OepuiraHia KaHzayl aHalUTUK
addexT KyzaTunangu?

A) PbO, HunHr KyHFUp 9¥KMacu Xocw1 6ynanu;

B) Kypromwun (II) rmapoKCHMAHUHI OK Y¥KMacH XOCHI
6ynanu;
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C) KyprowvH XpOMAaTHUHT acociy TY3u XOocun G{nub,
gyKMa 3pUHIM;

1) OpysBuaH mwnoMOMT Tysiapu xpcm 6ynumu cababiu
yykMa 3pHHiu;

E) Capuk, Tyciid XpoMaT TY3W 3pUTMacu XOocun Gymami.

13. Kymyi xiopua aykMacura aMMuak spuTmacu, cynrpa
HUTpAT KUCJIOTa B3PUTMack K,ymwlca KaHIail aHanuTuk agdexr
103 bepanu?

A) Kymyni xmopupn uykmacu aBBajl 3pMiinu, cyHrpa Kaii-
TajaH YyKamu;

B) Y¥xkma spumaiinu;

C) Ok uyKkMa 5puiinu, cyHrpa capuk Yykma Tyuany;

J1) Yyxma spub, aputMa capMk paHITa KMpaau;

E) Xeu Kanpail y3rapunr KysaTWiManan.

14. V rypyx KaTHOHIIAPWHH Kanuii XpoMaT peareHTH €piaMuia
TOTIMII peakLMsIapyia KaHpall aHamUTHK 3(M;heKT Ky3aTuiaii.

A) Kymyur, gyprommH (IT) Ba cumo6 (1) XpoMaTiapuHBHT
capuk 4¥KMacu xocun 6ynany;

B) Kymym xpomar, kyprowuH (II) xpomar, cumo6 (1)
XKPOMATIAPHUHT KU3WJT u¥KMacu Xocun 6¥nanu;

C) Kyproumn (I1) xpomar, xymyus xpomar, cumob (I)
XPOMETIAPHWHI KU3WI-FULIT PaHITIM IyKManapu Xocun 6ynamnu.

) Kymyiu xpoMaTHHHT capuk, KyproluuH (IT) xpoMaTHWHT
KM3UN~FUINT paHIK, ciMob (I) XxpoMaTHUHT KYHFUDP 9YKMacH
Xocun 6ynanu;

E) Kymyn XpoMarHUHT KU3MN-FUALIT PAHIJIM IYKMacH,
kyprowmH (11) xpoMaTHHHT capuk uykmacu Ba cumob (I)
XPOMATHHHT KU3WJI PaHINIM Y¥KMacH Xocui O6¥aamnu.

15. V rypyx KaTUOHJIApH apaiailiMaci aHamU3UMHKHT Kalich
KeTMa-KeTAWK TapTud TY¥Fpu xucobnanagmn?

A) Kypromun (11), kymyus, cumob (I);

B) Kypromun (IT), cumo6 (1), xymyui;

C) Kymym, cumo6 (I), kypromms (I1);

) Kymym, kyproumis (I1), cumob (1);

E) Xoxmnarad taprtubna.



AHVMOHJIAPHUHTI XVCYCHUMH
PEAKIOUAJIAPH BA AHMOHIAP
APAJTANMIMACHY AHAJIIN3 MU

X1V BOb. AHUOHJIAPHUHTI BUPUHYH
AHAJIUTHUK I'YPYXU

14.1. Bupunuu rypyx anMOHJIADMHMHT YMyMmii TaBcudun

AHWOHNAPHUHT OMPUHYM aHATUTHK TYPYyXMra cyndar-uoH
SO.*, cyndur-non SO,*, kapGounar-uon CO.», docdar-uon
PO, crnukar-non SiO,*, tnocyngar-non 5,0, Ba Gomka
aHUOHAap Kupamu (4-xanasan).

bupunuy anvoHnap rypyXMEMHT YMYMUIE T'YPYX peareHTi—
Gapwii xopun BaCl, I rypyx anmonnapn daxar Heirrpas éku
KYy4cH3 UIUKOPUI MyxuTna aykrtupand. Ba®* katmosm OunaH
OMpPUHYY TYPYX aHUOHJIAPH CYBa KaM 3pUiiauraH, JIEKMH cy-
I0ATUPWITaH MUHEpaJl KUCIOoTaNapa XaM OCOH 3puiinuras (6a-
puii cyndar BaSO, nan Tamikapu) Tyanap Xocui KWIaIu.

bupyHYY rypyx aHMOHNAPUHU OUMLI MYXMM aMaTiii axamu-
Tra 9ra, YAapHUHT OMpUKMalapy KWIUIOK Xy Kanurufa KeHr
MukEcna Kymuianmiam. K,SO,, (NH,),SO, munepan yrurnap
Tapkubura kupand, Muc kyrmopocu CuSO,-5H,O Ba temup
kynopocy FeSO,-7H,0 xuunox xyxamirina yenmamkiap 3a-
papKkyHaHIanapyra Kapuy Kypauina UiuiaTunanm.

Tynpoxma CaCO,, MgCO, nap Goriika KapboHaT/iapra Huc-
GaraH k¥npok, 6¥nanu, MIIKopUi MeTaLTapHUHT KapboHatia-
Py XKyaa o3 Mukaopia 6ynanu. Kanuuit xapGoHar, A0IOMWUT
(CaCO,4YMgCO,) kuciorany TyNpoKiapHy HeHTpaniall yayH
UIATUAa M.

Tymnpogna wyHuHraex, docharnap 6¥1u6, Gup KucMmu
VeUMIUKIAp y3namrupa onaaurad xonarna 6ynamu. ®ocdop
YCUMITMKIIAP O3UKJIAHUINY YUYH 3apyp 3JeMeHTIapaaH Xucob-
JlaiTaHM Y4YH, YHMHT Tynpokiuary etutumacnuri docedopnu
YFUTIIaNHU TYTIPOKKA conuiu unan tynaupunanu. By yruriap-
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HUAHT KYTuunuru goedat KUCTOTaHMHT TY31apy XHcoOaHa/Iu.
YyHouuu, docdopur Ba anatur tapkubura xanuui docdar
Ca,(PO,), kupamu, mutiepan yFutiapaaH npeuunurar — CaHPO,
naH, cynepdocpar — Ca(H,PO,), nan.ubopar. Xaiisorapna
(hochaTIapHUHT KYTIPOK, MUKJIOPM cysikiap Tapkubuaa 6ynanm.

Kpemnuuii bupukmanapy 6ab3ubup ycuMIMKIapia, Maca-
JlaH, JOHAHM YCUMIIMKIIAp TaHacuia TyiviaHanau. Tynpokaa cu-
JTWKATIIAPHUHT eTHIIMACIUTHAAH MAKKAXYX0pH, apra, Jjasja-
'Y, Kabu YyCMMIMKNapHU YCUILK CeKUHIAIIain,

14.2. Cyndar anuonu SO, HuHr Xycycuii peakugsiapu

Taxpubamapuu Gaxapuniga cyidar KHCIOTAHUHT CyBjia
AXIIW OPUMAUIaH Ty3Mapyuiu paHrcus apuTManapuia doiina-
JIAHUIL MYMKWH. ]

1. bapmii xa0pan BaCl, SO, annonnapu 6unaH Tabcupra-
wue, BaSO4 HUHT OK KPUCTAIMK YYKMACHHU XOCWJ KUJIamu.

Na,S0,+BaCl, = BaSO,4+2NaCl
SO +Ba?* = BaSO,}

IIpobupkara Hatpuii cy/idat spurMacuias 4-5 Tomuu co-
6, yerura HCl nunr 6N sputmacunan 2-3 tomun Ba BaCl,
sputmacuian 1-2 Tomum Kyumnamu. bup nakukana BaSO, nusr
OK KpUCTA/JIMK YyKMacu Xocun OYnanu, 6y uykma XJIOpu.
KUCI0Tana 3pyumMaiiy.

PeakuiugHu YTKaszuil MapouTH:

- 3puUTMaHuHT pH KuiiMatu 7 gaH KM4YMK OVIHIIN Kepak;

- KUCIIOTaIM MYXMTHA Ky4Id OKCHIJIOBYMIAD TabCUpUIA
SO,* raya okcumIaHyBYM S* MOHJIapUHM OYJIUINM peaklysira
Xajlakut Gepanu;

- HeWTpan MyxuTaa 6apuil KaTuoHnapu 6unaH yyKMa Xocuil
Oymuinvia anvoriap amanna SO,> aHMOHMHY OYMINTa XaJIaKHT
OepMmaiinu. -

2. Kyproumn ouerar Pb(CH,COQ), sa Gomka Ph** Tysnapn
SO anronnapy 6unan PbSO, HUHT OK KPUCTAUIMK YYKMACH-
HU XOCHUJ KWNaau:

Na,SO,+Pb(CH,C0O0), = PbSO,{+2NaCH,COO
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SO =Pt PbSO4i

ITpobupkagaru HaTpUii CYJIPaTHUHT 4-5 TOMUM SPUTMACH-
ra, 1-2 Tomuy HCI spurMmacumaH kyimunagyd. CyHr 3-4 Tomun
kyproumH (I1)-auerar spuUTMacuaaH KyUIMIca, CYIOJITHPHII-
raH KUcioTajnapia 3puMaiaural, JIeKUH YIOBUM WINKOpPJapaa
9PYBYM OK, KPUCTAIUIMK UYKMa XOCUI Oyiany.

3. Kymym mrrpar AgNO, KoHueHTpaHraH sputMagaru SO, >
aHHoHnapy 6unan Ag,SO, HUHT OK YYKMacHHHU XOCHIT KUIIajli:

Na,80,+2AgNO, = Ag,SO,+2NaNO,
SO +2Ag* = Ag,SO,l

Xocun 6yiras yykMa HUTPAT KUCIOTANA IPUNIA.

[TpoGupkara HaTpuii cy/ihaTHUHT 3pUTMacunan 3-4 TomMun
CONIMHaAW, ycrura 3-4 TOMYM KYMVYII HUTpaT spuTMacuIan
Kyumnanu. O yykMa Xocun 6YmMig Kysaruiaau.

Peakumanuar 6opui 1apouTH:

- TakpuOaHU HeUTpan MyxuTiaa Gaxapuil Kepak,

- Ag,S0, uykmacn ¢akaT KOHUEHTPIAaHTaH IpUTMaiapaaH
xocun 6ynamy (Ag,SO, HuHr spysdanyuru 2,6 - 107 moin/n).

4. Bapnii pomssonar SO aHUMOHM GWiaH peakuysara Ku-
pHuIraHa 61p rakyKaaa Y3MHUHT KU3W PaHTHHHA MVKOTHO, paHT-
cuznaHany: 6yHna spumaiiaurad 6apuii cyndar xocun 6ynanu:

BaC,0,+H,S0, = BaSO,+H,C,0,

Purp Korosu 6¥narura 1 tomun BaCl, spuTmMacy ToMu3mna-
JIH, YCTUTA HATPUIT PONU30OHAT EKM POIM30HAT KUCIIOTA 3pUTMa-
crpad 6up Tomuu Kynuand. Hatvkana Gapyii poau30HATHIAHT
KHM3W/1 paHIiy JoFK Xocun Gynany. By morau 1-2 ToM9M TeKInu-
pwiaérran SO aHUOHM CaKJIOBYM 3PUTMa OMTaH KyiuraHea, iy
3ax0TMEK Oapuii POIM3OHATHUHT KW3WI panTh MyKonubd, panHr-
cuaiaHaiv. By peakumsa Ysura xoc 6§m6, SO,* aHnoHnapy ydyH
CEJIEKTHB, SThHU (akaT cylihariapHy TOIMIN YIYH KYJUIaHUIAIM.

14.3. Cyadpur annoan SO suBr Xycycuii peakuusiapu

Peakuusiiapuu yrrasuiuga SO, HUHT TY31apUHUHT CYBITU
apuTManapuaad doliganaHunanu.
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1. Bapwmit xnopun BaC]2 sputMajaru SO,* aHHoHIapy GuiIaH
Oapuil cynpUTHUHT OK UYKMacCHHH XOCHI KUNalu:

Na,80,+BaCl, = BaSOj+2NaCl
SO,> +Ba** = BaSO,J

XOCWT OVIrad 4ykMa XJIopy]] Ba HUTPAT KUCIOTaIapy/ia 3py-
1M HaTvoKackzia onTUHTYTYPT (IV) okcuay axpanub YuKanm.

BaSO,+2HCI = H,0 +50,T+BaCl,

TIpobupkara HaTpuil CYJIOUTHHUHAT 9PUTMACUIAH 4-5 TOMYK
conud, MyHuYa MUKIOPAA peareHT spuTMacujiad Kyuiuica, oK
yyKMa Xocus O¥iaiu,

Yykma KucIoTanapaa SpuTWiIraHaa EHaéTraH OJITUHTYTYPT
Kunura sra 6ynarad ontuHryrypr (IV) oxcnnu axpanub YvKanm.

2. Mopm éxm Gpommna cysam cynduT Ty3Iapyd SpUTMANapy
PaHICU3NIaHTHPAIH.

Na,SO,+1,+H,0 = Na,SO,+2HI
SO,7+1,+H,0 = SO +2I+2H*

IMpobupxkara 1-2 ToMuM Homiu cyBHaH COJHHAIH, yC-
TUra cyagar Ty3u apurmacuiaas 3-4 Tomyu Ba 5 romyu H,SO,
IpUTMacUIaH K¥muiaaau. Byuaa KVHFUD paHmid Wom 2puT-
Mac¥ paHrcH3JaHamK.

Taxpubanu Gaxapuil HIAPOUTH:

- peakUuSHWU HeHTpaJi Ba KUCIOTaiW MyXuTjiapaa onub
Gopumr MymkuH. Mygur pH<7 6ynranna 6y peakims TYIHK
Gopanu. Miukopuit MyxuTaa Luy paHry AWMcIponopus peak-
uusicy xucobura paHrcusnaHazu;

- KAUTapyBYM-UOHJIaP Ba OKCUANOBYM-HUOHIAPHUHT 3PUT-
Mafa OYIUIIM peakKlMaHU KeTHIIUra XajJakuT bepanu.

3. ®yxkcun apurmaca SO, aHMOHM HElTpan SpuUTMaNapaa
dykeuH GriiaH peakiysra KUpUIraiga GyKCHHHUHT KU3MI
paHrd WyKoamnd, paHrcusnaHami.

MYKCHH 3pUTMACHAAH OMp TOMYHCH 1WA [DIacTUHKAra
TOMUSHIIAAN, ycTUra BGUp ToMuM cylIdUT TY3UMHHMHT HelTpal
sputMacuiad Kyunwiapu. (Kucnoramu spurmanap NaHCO,
OuitaH, uikopuii spurmanap CO, rasunu deHondraient paHr-
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CU3JIaHTYHYa yTKasull 6uiaH HeiTpainaHau). SO, aHMOHH
HINTUPOKKUIA DYKCHH 3PUTMacH PaHIcU3IaHaiu.

Taxpnbany YTKA3UII IHAPOUTH:

- Peakimsinu spurma myxuty pH=7-8 6ynranna yrkazunan;

- KUCNOTaJIM 3PUTMAIap HacTaBBall HaTpuil ruapokapbo-
HaT OujiaH HelTpallaHalH,

- §* aHuonnapuny 3puTMana 6ynvmu SO *HM Tonwuuira
XanaKuT Oepany, YyHKK S HoHNapu KaMm (ByKCHH 3pUTMack-
HU PaHTCU3NaHTUPaTu.

14.4. Tuocyndpar annonm S,0.> HHAr Xycycuii
PeAKIMsIApA

Peakumsiiapuy Gaxapuniia Na,S,O, HUHT CyBary 3puT-
MacuiaH holnataHuiann.

1. Bapwuii xnopun BaCl, spurmanary S,0,* wonnapu Gunan
Oapuit THOCYIIAaTHUHT OK PaHTM YYKMaCUHHW XOCUIT KUJTa/lu:

Na,5,0,+BaCl, = BaS,0,{+2NaCl
S,0,>+Ba**= BaS,0,}

Harpuit vocyndar apurmacuaunr 5-6 Tomaucura BaCl, aput-
MacunaH 8-10 romun kymmnani. Ok Y¥kMa TYINULIY Ky3aTWIAIN.

Taxpubany YTKa3UII IHAPOUTH:

- Peaxumsa myn muknopaa BaCl, spurmacu Kymunrania
Oopanu.

- Y¥xma xocun OYamuym yyyH npoOUpKaHUHT CYIOKJINUK
60p KMCMUAATH WUYKU IEBOPH WHINa Taékua Ounan uurkanad
TYpUNanu.

2. Kucaoranap Tvocyndar 3puTMaiapura TabCup 3TTHPHII-
raHzia ONTUHTYIYPT Ba CyIhUT aHTUIPUI XOCHIT OV Ta u:

Na,S,0,+H,S0, = Na, SO 4+Sf+502—+H30
IIpoGupkanaru Hatpuit THOCY/IdAT SPUTMACHHUHT 5-6 TOM-
yucura cyiar KUcaoTaHuHr 2N apuTMacuian 3-4 ToMum K-
Jagu. Mabiaym BakTaaH KeluH apanaliMaHuHT JOMKaTaHUIIN
Ky3aTuiany.
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Cyndunnap kucotanap tabcup sTrupunrasia SO, axpa-
110 uKKapca xaMm, ONTUHIYIYPT Xocun Kuiamaitma. WlyHuxr yayr
Oy peakuus SO, uwrupoknaa 8,0, HU TOMUILTA UMKOH Ge-
paiu Ba Tuocyn¢:aT AHUOHUHUHT 3HI‘ MYXHM peakiusiapuian
Oripy xucobnaHaou,

3. Temmp (I11) xnopun THOCYRdAT 3pUTManapy Gunan TYK
Ounapiia paHTii KOMIUIEKC OUpUKMa XOCWT Kuialu:

FeClL,+2Na,S,0, = Na[Fe(S,0,),]+3NaCl
Fer*+35,0.% = [Fe(S,0,).]

TIpoGupxara 2-3 ToMuu HaTpuit THOCY (AT IPUTMACH CO-
nvHagd Ba yHra teMup(Ill) xmopua spurMacumad 1 ToMuu
symnnamu. Ny saxotuéx T¥x GuHadma paHr Xocun 6ynuimm
KysaTtunanu. by padr 1-2 MUHYTHaH KeliuH MyKonub keTamu Ba
3prTMa paHrcus 6ynub Komnanu.

Peaxiivsiiy YTKasuul MapouTH:

- Taxpuba Kucnoranu Mmyxutia G6opagu, YyHKM Kyiuuia-
nvran FeCl, apuTMacy KMCTOTANH MYXUT XOCUIT KWIaMiK;

- OKCHUTOBYMIIAD BA KAHTADYBYMIIAD peakLIUsHU GOPHIIH-
ra xajjakut Gepanu;

- 8O,* anwonu FeCl, 6unan 6unadpua paur Gepmarimu.
Temup(I11) xnopun spuT™MacH 6unan TYK OUHadINA paHT XOCHT
kasai dakar S,0,> aHMOHMra XOCAUP.

14.5. KapGonar anmonu CO,munr xycycuit
peaKuuAIaApH

Taxpubanapiu Na,CO,, K,CO, sa (NH,),CO, napaunr
CYBHATM paHrcu3 spuTManapunan doinananub Gaxapunamu.

1. Bapmii xnopun BaCl, spurmanaru CO,> annonnapu 6u-
JiaH Gapyil KapOOHATHUHT OK YYKMAcWHU XOCWII KUJIaIu:

Na,CO,+BaCl, = BaCO,+2NaCl
CO 2 +Ba3+ e~ BaCO \)

Xocwn GynraH yyKMa XJIOpHI, HUTpaT KUcIoTajapia Ba
XATTOKM CUpKa KUclioTafma XaM 3pHIIN.
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IMpoGupxanaru Harpuii KapGOHATHUHT 4-5 TOMYUCUIA
BaCl, sputMacunan 4-5 Tomun ToMusuiaay. Ok 9yKMa Ty1um-
LI KYy3aTWUIaNu.

TaxpubaHu Gaxapuul APOUTH:

~ DPUTMAHMUHI MYXUTH HeWTpasi KM KyUcu3 MIIKopuit Oymy-
1M Kepak;

- peakuMsiii 6opuiumra spurmanary SO, SO,* aHuoH-
Jap xanakur Gepany, uyHKY ynap Kam Ba?* katuowiapu Oyian
OK, YVKMa XOCHJ1 KMIaau.

2. Kucnoranap xapboHar Ty3napuHW KapOOHAT aHTHIPUL
rasy Xocui Kunuui OunaH napyartaign.

Na,CO,+2HCI = 2NaCl+H,0+CO,
Coz+2H* = H,0+CO, 1

l'az Yrkasysuu Haitnm nipobupkara 2-3 mi KapOoHaT Ty3u
SpPUTMAcUIaHl conub, yerura mwyada Xaxwmuaa HCl aunr 2N
spUTMacuiad Kymuwnanu. YuKaeTrad raz MKKMHYY pobupka-
Jard OXakjaW CYBHUHT THHUK 3PUTMACH OpKain VTKasiialy.
Oxaxny CYBHMHI TOWXANAHKINM KY3aTUIANY.

Ca(OH),+CO, = CaCO4+H,0

Taxpubann Gaxapuill IAPOHTH:

- peakuysTHl spuTManary myxur pH<7 6¥nranna yrkaswiand;

- OXaKJIK CYB SIHTW TalépnaHraH Ba TMHUK OVIUINYM Kepak;

- SO, anuounapu Oy peakuusHu 6axapuiira xanakur Oe-
pany, YyHKM spurmanard SO,> MOHIApH KHCIOTa TabCUpua
SO, axparub uMKapamu, cyIQUT aHIUAPUAM XaM OXAKITH CYBHU
noiikaranu. Spurmana SO annownapu 6yica, CO,> aHUOH-
JlapHY TOIMILAAH OJIIMH TeXINMPUIagUTraH SpuTMara 4-5 Tomun
BOZIOPOA niepokeua Kyunwtagy (SO,* Hu SO rada okcuuyiani
yuyH), cyHr CO,> aHMOHWHY TONTMIITA KUPKHILWIAM.

14.6. @ocdar anuonn PO > sunAr xycycuii
pPeaKnuARAPH

Taxpubanapuu Gaxapuuia Harpuii ruapodocdar 3put-
macuaaH (otinanatca 6ynanu. |

294



1. bapmii xnopun BaCl, Harpuii runpodocdar spurmacu
Ounan Tabeupraaiud, 6apuit runpodocharHUHT OK, Y¥KMacH-
HY XOCWUI KUNajI|:

Na,HPO,+BaCl, = BaHPO +2NaCl
HPO 4+ Bg2* = BaHPO d

Harpuit ruapodocdar spurmacunan 4-5 Tomun onub, yc-
tira BaCl, spurmacunan 2-3 tomunt K§imnamy. OK 4§kma XocH
OYIMIIN Ky3aTHNaau.

BaHPO, ujxmacu Kyunu kucioranapna (H,80, nan rau-
Kapu), myrmﬂmex CHpPKa KUCJIOTaa XaM DpHﬁ,.l],H

2. Marne3nan apanamma (MgCl,+NH OH+NH O PO
aHVOHJIapu OWUJlaH OK KpPUCTAIIIUK qymua MgNH PO HH
XOCUNl KWIamu:

Na,HPO,+ NH,OH+MgCl, = MgNH, PO, +2NaCl+H ,0
HPO >+ NH 0H+Mg2+ = MgNH PO {+H,0

5-6 TOMYH MarHHit XJIOpUIl SPUTMACHUTA IUYHYIA TOMYM aM-
MHUAK SpUTMAcy KYIIUNaIM; XocHui Oyaran Marauii ruapokcu
aykmacriu NH, Cl aputmacy kymum6 sputunamu. CyHrpa onviH-
raH MarHesuall apajaliMa CyB XaMMOMMIA MCHTWIMG, yHra
HaTpuid ruapodocdar apuTMackHiad oK uykMa — MgNH PO,
Marauii-ammoHui docdar xocun OyiaryHya Kyiuunanu.

Taxpubany Gaxapui MapouTH:

- NH,Cl spurmacuiaH opTMKya KyiIMachykka Xapakar
Kyt gosum. NH,Cl nan Kyn kjmiusica KOMITIEKC HOH XOCHIT
Oyauium Xycobura yykma TymmMaiiiu;

- SPUTMaHU WCHTHIN YYKMa XOCWJ OVIHIIMHM Xagam-
NaUTUPaIH,

- apurmanarn AsO,*, SiO>, C,0,> uoHnapu peakiusira
XaJakuT Gepaiu.

3. Moaunbpen cywoxmura (ammonuii mom6aar (NH ,Mo0,
HUHT HUTPAT Kucioranaru spurmacu) PO anvionnapu Gunan
CapWK, KpUCTAIUK YVKMa-aMMOHMIA IZ-MOJIPIG,E[_O docatum
XOCHIT Knnazm:

Na,HPO,+12(NH,), MoO,+23HNO, =
=(NH,) H4[P(Mo O )6]$+2NaN0 +21NH NO +10H,0
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HPO *+3NH,*+12Mo0 > +23H* =
=(NH,), H,[P(Mo,0,) N+10H,0

Ilpobupkara 8 ToMuy aMMOHUI MOAUOIAT IPUTMACH Ba
8 TOMYM KOHLIEHTPJIAHTAH HATPAT KUCcAoTa cointanu. by apa-
nawmara 2-3 roMuu Hatpuii rugpodocdar Kyiuaagy, mmia
TaéKua 6unaH apaiamTHpub, cyB XaMMoOMUia MpobdUpKa nau-
Jarv cyroknuru 6usian 6upranukina 40°-50¢ raya McUTHAAIH.
Capux uykma Xocun GVIMIIM Ky3aTUIagu,

Taxxpubany YTKasuil LapoUTH:

- peakuusHy aputMa pH<1 na yTkazunanu;

- IPUTMAHU WIUTYHUYA WCUTHLI YyKMa Xocun Oynuiura
VIMKOHUSAT SIpaTanu;

- aHuoH-kalitapysuunap Ba HCI peakumsauu Oopunivra
xanakut Gepanu;

- bup emiim noH cagnosyu NH,NO, Ba oprikya monut-
AATHUHT KYIIIWIOKY 9¥KMa XOCKHIT OVAMINMHY TeuialiTHpaiu.

14.7. Camukar anvonu SiO.’- muAr xycycui
peaKuMAIapH

PeakuysiapHy YTKasuniga cyBoard 3pUTMaNapy paHrcus
6ynran Na,SiO, Ba K,SiO, napnan doiinananunany.

1. Bapwuii xxopaa BaCl, spurmanaru SiO,> nonnapu Gunau
Gapuit CUNTUKATHUHT OK, UYKMACHHM XOCHJ KUJTaau:

Na,Si0,+BaCl, = BaSiO,{+2NaCl
$i0,+Ba?* = BaSiO

Harpuii cuavikar sputMacusmHr 5-6 Tomuncura BaCl, spur-
MacupaH 3-4 tomuu kVinunagd. Ox amopd uykMa TYLIIMIUW
Ky3aTWianu.

2. KucnoranapHyHr CYIONTHPIITAH DPHTMANAPH CHIMKATAApra
TAbCUP KUIMO, CUIMKAT KMCAOTAHWHI CYy3MacCUMOH OK, 4¥KMa-
CUHM (TenWHU) XOCUJl KWJIanu: '

Na,Si0,+HCl = H,Si0,+2NaCl
~ SiO+H* = H,Si0,4
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Hatpuit cunukarHunr 5-6 Tomun spurmacura HCl spur-
MacuaaH 3-4 tomum k¥imnagd. Ox cysmacnwou qyKMa Xocun
oYUM Ky3aTHUlagn.

3. Ammonwii Tysnapu (NH,CI, (de)ﬁo‘, (NH,),CO,) cu-
JUKATIap SpUTMajiapyura TabCHUp 3TTHUPHATaHIa CHIIHKAT KHc-
JIOTAHWHT UBUKCHUMOH 4YKkMmacH xocun 6ynanu. Cysid apuTMa-
J1apaa CUMMKATIAp OCOH T'MAPOIMITIAHAIN:

Na,Si0,+2H,0 ¢ = ® H,Si0,+2NaOH

K¥mmnaaurad aMMOHMI TY3M THIAPOIN3 Maxcya0TJapHiaH
Oupu—Harpuil THaPOKCH OWIaH peaklusAra KUpUILaIu.

NH,CI+NaOH = NH,OH+NaCl

[y caBaGnu rduponns MyBO3aHATH CHIMKAT KUCIOTaHHU
XOcui BYIMIuM TOMOHMIAa CHIDKMIIK, kyn muknopaa H,SiO,
HUW XOCWI OVIMIIM gikMa TyiriuMra ondb Kenamu.

Na,SiO,+2H,0+2NH,Cl = H,Si0,{+2NaCl+2 NH,0H

[Ipobupkara 4-5 Tomuu Hatpuii cunrkar Na,SiO, spurma-
cunaH conub, 4-5 TOMYM AMCTWIIAHTAH CYB KYILWNAaaW Ba aM-
MoHui xnopun NH,Cl kpucrannapugas 2-3 JIoHa CONMUHAIM,
cYHI CYB XaMMoMUIa cruTWIani. Hatvkama cwiMKaT KUc/IoTa-
HUHT UBUK YYKMacH Xocus Oynanu.

Taxpubanu YTkazuil APOUTH:

- peakuus myn Mukgopaary NH,Cl uurrpokuiia 6opaju;

- 9DATMAHU UCHTHII THAPOITAZ XapaéHy GopuLIMTa UMKO-
HUAT Gepanu Ba u¥kMa aXKpanuIuHK XKalauTaluTUpany.

14.8. bupnnun rypyx andoHAAPH apajaliMACHHH
AHAJM3 KMJIMNT TAPTHOM

| rypyx aHroHNAapH YAyH MyXUM GVAraH aHAIMTUK peakiu-
SAAPHUHT HaTuxanapu 17-xafpanna Kenatupwiran. bapuii
xaopuz BaCl, 6y rypyx aHWOHIApUHMHI YMyMuil rypyx pea-
reHru 6ynmb, 6y aHWOHap rypyx peareHTH TabcHpUa oK Kpyc-
TAVIMK Y¥KManap XoCusl Kuianau.
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17~ xansan

Bupynuu rypyx aHuOHIapUHUHT PeaKLMsUIapH

p o AHuounap
CATERTIAP "S- | 80+ | 5,00-] cor | Por SiO
BaCl,
Heitrpan éxu |Ox =
; Ok, OK Ok OK 1Y Ok syiMma
o Baso, [1iom [y ujiam Batipo,  [BaSIO,
i “ [BasO, |[Bas,0, [BaCO, +  |napuana-
YixkmaHuur  |3pu- oputin [oputin fapiiing spuan it
HCl ra Maiau
MyHOCADaTH
IMarsesuan Z
apanaiuma B B B B Ox, uifkma CIJIK ; fg‘ i
MgCL+NH,_ Mg NH,PO, [V'&8>1%
OH+NH_,CI
Monu6ren Capuy
CYROKIHTH ) ) ~ _ aifiva -
- ~2 1l
50, [S0+5 1o H;r[g{ic:_1
Kucnoranap . |EXpa- jaXDa- | a6 - e
.Jmﬁ JHO aHKaIH TYIUAIH.
UHKATH |9HKATH
?Y";’:;{““ H, SiO,
NH,Cl, - - - ~ - YYKMACH
(NH,), SO,
Kpysun
PAHTHH
DyKkecHH - |panur- - - - -
CH3MAH-
THPAIN

AHHMOHIapHW apajaliMa TapkKuOKWaaH TOMMILNA VIapHUHT
¥3Ura Xoc aHANUTUK peakuusUiapunas GoifataHuIamm.

Hacrassaj, spuTMana OUPUHYM TYpYX aHHOHIApu Gop-
JIMTY TYPYXHUHT ymymuii pearentun BaCl, tabcupuaa tex-
wupunany. TexummpunaérraH HelTpan €KM KyUuCU3 MILKO-
pHit MYXHTra KeJTUPUIraH 3pUTMajgaH 3-5 ToMuM oauob,
yerura 5-7 Tomuu BaCl, uunr 0,5N spurMacuiad Kyuumia-
. OK 9YKMaHUHT X0CUN OYNdiuv GUPUHYK TYPYX aHUOH-
Japu SOpIUruHYu OUIIUpany.
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I. Cyadar mon SO > nu rommu. TekiumMpuiaérrad spur-
ManaH 4-5 romuu onub, yerura HNO, nunr 2N sputmacu-
faH 6-8 Tomuu Ba BaCl, Hunr 2N dpUTMacuilaH 3-4 TOMYH
Kyinunajn. OK KpycTanl yykma Kocu GVIniy Ba 6y 9ykma-
HUHT XJIopUA KMcjloTafa apumaciaurid SO, aHHMOHM WIITH-
pPOKMIaH nanojaar bepaau.

2. Cyndur won SO,* un Tonmu. [Ipobripkara TeXmupu-
na€Trag apajauiMa 3puTMacuaaH 4-5 ToMun yiyu onu6, 2-
3 roman HCI Hu 2N sputmacuian Kymuaany. CYHT 1y 1npo-
OGupkara xpaxMan 6MJIaH KYK Tycra KHpUTWIraH ifof IPUT-
MacunaH 6Mp Heya TOMYHM KYIUMAaad. DPUTMaHU paHICU3-
JaHMIIY TeKIIupuaaeTran sputMaga SO,> anronnapu 6op-
JMTUHU KypcaTaju.

3. Taocyadar non S,0,> wm Tonu. TeKIIMpUIagTrad spur-
MaznaH 2-3 ToM4M onuMHanu Ba yHra remup (111)- xmopun spur-
Macugan 1-2 tomuu wymdnanu. Tyk-O6unadiia paHr Xocun
oVnyimn S,0, * DOPIIMTUHU KypcaTagu.

4, Kapﬁona'r amnon CO. mn romum. Teximpunaérrau
sprutMana S,0, & SO,* uom: Gopauryd MawnyM O¥ica, yuma
Oy a‘f-lMOHJIapHH cymiJaT von SO, rauya oKcuAIALI JIO3UM,
OYHMHT YYYH TeKIUHPHIAETraH 3pUTMAHUHT alpUM yIIyILd-
ra 4-5 Tomuu Bojopoun nepokcun (8-10% Hu spuTMacu)
Kyuiunm6, cys XaMMomuaa oxucra ycutuinanu. HIyanan cyur
UCUTH/TaH 3pUTMara xJIOpMJ KuciaoTaHuHr 2N spuTMacu-
JaH 6-8 ToMYM KYIIMIanM Ba 4MKa€TraH ras CO, oxaxmu
cysiaH yrkasuiagu. OXakiiy CYBHMHT JOUKaJIaHUIIK Kap6o-
Hat uoH CO,* MIITHPOKUHM KYpcaTau.

5. Cunakar won SiO,> mw Tommu. IIpoGupkara Tekimmpu-
JIA€TraH 3puTMa yayuu (6-8 Tomun)aan conamus, yara NH ,Cl
KpUCTaLIapyiad 6Mp HeYTaCMHM TalIalMK3 Ba OXMCTa MCU-
TaMu3. OK UBUKCUMOH YYKMaHWHT XOCUN 6YMiy, Si0” anu-
OHU Oopnuryziad Kagonar Gepamu.

6. @ocdar — non PO mn tounmm. ITpobupkara ammo-
Hui Monubnar (NH,),MoO, spurmacunan 7-8 Tomuu co-
nuHaay Ba ycrura HNO, nunr 6N sputmacuaat 6-7 ToMmun
Kyimmnagu. Xocun OyiraH apanauimara TeKIIMpUIaéTraH
9pUTMazaH 5-6 TOMYU TOMU3UIING, O3TMHA UCUTHIIAIH. PO~
aHuoHnapu 6yiica aMMoHuM MonubaardochaTHUHT capm(
gyKMacu XoCHI OViamu.
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Casonnap

1. AHvoHnapHu rypyxiapra OyVmuiuna Kaunmaii OMMILIapra
acocianunami?

2. AHMOHMIAp HeyTa TYPYXJIapra axpaTuiaam, rypyx pea-
TeHTJIapy KaH#ai MoJtanap xucoGaaHanu?

3. 1 rypyx anuonnapuman Xap Gupura xoc (cenexTus) pe-
AKLUHANApU TYFPUCHIA MaBITyMOT GepuHT.

4. @axar cynbarnapuy oumiu YIYH KYITaHumaauraH pea-
FCHT Ba peakuusiga Ky3aTHIaauraH aHaluTHK apdext Huma?

5. Kaitcu anmonnap cyrontupuirad HCl éxu H,S0, rancu-
puia rasnap axpaTu® yuKapammu?

6. Kaiicu aunonnap ionnm CYB €k 6poMiM CYBHH paHr-
CH3TTAHTUPUIIM MYMKUH?

7. 50, SO.* Ba S,0,> annoHAapUHM TomLT Ba XKPaTHI
YUYH KaH[ail peakiumsiiapaan doiinaranum MYMKWH?

8. BupuHuM rypyx AHUOHNAPH apanaliMacHMHU aHaius
KWIMI facTaBBall HUMagaH SouuraHanu?

9. 1 rypyx aHuMoHmapu apanammacuuu aHaM3 KWuua
SPUTMaHU KaHIai merop, Oyituya TeKIUUpUnaou?

10. Kap6onar anuoHmHu TOTIMIINAH OJIMH 3PUTMANATH
KalCH aHHOHHU HUMA YUYH OKCHIIALI 3apyp?

Tecrnap

1. bupuHuu aHanwTUK TYPYXra Kalici aHMOHJIap Kupamy?

A) Hutpar, Hurpur Ba aLeTar;

B) 17101114;1, Opomun, cyadun sa XJIOPUJ, aHUOHTapy;

C) Cyndar, KapboHar, cyndwur, tbocdar, Terpabopar,
CUITMKAT, THOCY/i(haT aHHOHJIApH;

1) Cyndar, KapboHar, HuTpar, cyndu;

E) Hurpur, docdar, CHIIMKaT, cyndui, XIopus aHUOHIIAPH.

2. AHUOHJIapHUHT OMPHHYM aHATHTHK I'YPYXH YYYH Kalicu
P€areHT ymMymuii rypyx peareHTH Xucobnananu?

A) Bapwuit xnopuz;

B) Kymym uurpar;

C) Marnuit xnopun;

1) Ammvonuii KapOoHar;

E) T'vpyx pearenrtn YK,
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3. KyHvnary KeaTMpyiIraH TysnapiaH Kalicu 6Upu cyronTi-
puiraH XJI0pHA KucioTana 3pumaijan?

A) Bapuii xapboHar;

B) Bapuii cyndar; i

C) bapuit cyndwur;

1) Bapuit docdar;

E) Bapwii trocyndar.

4. Cyvkat KUCIOTaHW HUMaka SPUTUIL MYMKUH?
A) CylonTvpuiral MUHepan KUCIOTAana;

B) Cupka kuciorana;

C) HUmxopnapna;

1) Cysna;

E) KoHuenTpnadran HUTpar Kuciortaja.

5. @ocdar aHUOHM YIYH KaHJali peakLius Xoc XucobnaHanm?
A) Vo cyB 6unan;

B) Bapuit wurpar 6mnaH;

C) bapuii xmopun Gunan;

1) Monubaen cyloknuru Guias;

E) ®yxcun 6unan.

6. Cunukar aHMOHWHYU KaH[al peaklius éplaMuia TOMHIL
MYMKUH?

A) KyMyur Hurpar 6unas;

B) bapwuit xmopun 6uian;

C) Monubnen cyokmru 6unas;

J) ®ykcun 6unan;

E) AMMouwuit Tysnapu 6mnaH McMTHITaHIA.

7. Kapbonar aHHOHWHM KaHaaii peareHT Gy11aH Ba KaHaaii
1apovuTaa TOMUII MYMKHH? ;

A) Kanuit mepmanraHar GuiiaH KUCIOTAIM MyXUTHA:

B) Kucnoranu Myxuraa CO, xonuaa axparui Ba Gy rasHu
OXAKJIM CYBIAH VYTKa3MIll Oumraq;

C) Kymynr HuTpar GuaH KUCIOTAIA MYXWUTHA,

1) Bapuii xi0pu 61iaH KUCIOTAIM MYXUT/A;

E) Marnesuan apanammmMa GWiaH HeidTpan myxuroa.

8. Cynur aHMOHUHU KaHIail peakilusl TOMMUILTAa UMKOH
Gepanu?
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A) Kucnortanu myxuraa 6apuit xnopun GunaH;

B) Kucnoramu MyxXuTaa Kymyill HUTpar OuHIaH;

C) Oxaxnu cys 6unaH;

J) Kucnorany Myxuraa #omny cys Owia;

E) Kucnorani Myxuria MOMUONEH CYIOKJIATA OMIaH.

9. Kap6oHaTt aHMOHHM cyndUT MOHM MINTUPOKUIA KaHAaH
O9MIIl MyMKHH?

A) Oxaxiin cyB Guiian;

B) Mo cys 6unan;

C) AsBan cyinduT aHUOHHU BOHOPOJ IEpOKCU Guiay
OKCHUANaHAAU, cYHT kucnotanmy Myxuria CO, axparunuo, yHu
O0XaKJIi CYB ODKAJIM YTKa3unamgu,

J1) Dpurma Gyrnatuiiaay Ba cyibUT aHUOH TePMHK TTapya-
JIaHanu;

E) ®yxcun sputMacy OunaH.

10. Kucnoranu MyxdTia MCHTHIL GUTaH CHIWKAT aHUOHMHK
TOMMII PeakLUACU KaHaal ananuTuk ddekrt Ginad 6opanu?

A) Ok KpucCTalMK YyKMa TYyIUaIu;

B) Ox amopd uykma Tymiaau;

C) Capuk KpMCTAIIMK 9YKMa TYIIamu;

) BputMa capuk Tycra Kupamu;

E) MBuK ren xonupard uVkMa TYWATU.

11. Cyndur aHUOHUHY KHCTOTAIM MyXUTAA HOIUIHU cyB 61~
JIaH TOMMIUAA KaH#al ananutuk 3dbdexrt Kyzatunanu?

A) BpUTMaHMHT KYHFUDP TYCH PaHICHU3JIaHAY;

B) OpuTMa TIYLITH PaHITA KUPARH;

C) Ox uyxma xocun 6¥inanu;

H) Kynrup uykma xocun G¥namu;

E) Bpurma kYK Tycra KMpaju.

12. ®ocdat aHMOHMHY MOJTUOEH CYIOKNUTU OMan aHuK-
Jall peakiMsicy Kaunaii aHanutux 3bdexr OunaHd Sopaxu?

A) Kuswn uykma xocun 6¥nanu;

B) Capuk KpuCTaUIUK 4YVKMa TYMIaau;

C) Ok KpucTaMK YYKMa TYIIAIW;

) DpurMa capuk Tycra KHpaiu;

E) I'az axpanu® auganu.
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13. Marnesuan apanaimima 6unan dbocdar aHUOHWHU
AHWKTIAIIA Ky3aTuilalurad aHauThK 3¢ dexr kaupait?

A) Capuk uykMa Tylanu;

B) Dpurma capuk Tycra Rupaau;

C) Kyurup uyxMa Tymnraom;

M) Ok kpucrani uykMa xocun 6¥nanu;

E) Dpurma KM3MIT Tycra Kupanu.



XV bOb. AHMOHJIAPHUHT UKKMHYM
AHAJIUTUK TYPYXI

15.1. IKRMAYHA IypyX aHHOHJIAPUHMHI yMyMuii TaBchbu

AHUOHNAPHUHT UKKUHYW AHATUTUK TYPYXUTa XIOPHUA-HOH
Cl', 6pomuni-uoH Br, ioaua-uon I, cyndun-uon S ga Gab-
3uOup GoMIKa aHWOHJIAp KMpajiu.

by anuonnap Ag" karvornapy GunaH cyBlia Ba CYIONTHPHII-
raH HUTpaT KHUCIOTaja IpUMadaural Tysjap XOCWi KWJIaau.
UKKuHYM rypyx aHMOHIapUHMUHT YMYMUM TYPYX PEeareHTy HUT-
par KMCJI0Ta HIUTHPOKMAAry Kymyin Hyrpar AgNO, xucobiana-
JK. 1 Typyx, aHMOHIApUHUHT KYTTUMITHTH XaMm KyMYyLI HUTpat Ouiad
CYBJIa 3pUMaMANraH TY3/1ap XOCHI KWiamau, GUPOK yIapHUHT
XaMMacy HUTpaT KUcaoTana 3puiiny Ba MKKWHYM TYPYX aHUOH-
JIapUHU TONUINTA XanakuT Gepmaiiaunap. bapuii XIopya UKKHH-
Y TYpYX aHuoOHJapu Ownad uykmanap xocun Kuwimanau. [y
cababnu, Il rypyx anvonnapu GUpMHYM TypyX, aHWOHIApUIAH
dhapx, xu1ub, BaCl, tapcupuna yykTupuIMaiau.

VkkuHyn rypyx anuonmapumaH 6absuiapu Ouonorvs sa
KUUTOK, XY>KaIUTIUaa MabiyM Japaxala axaMusiTra aragupnap.

Xnopua-uoH joumo Tabuuit cyBmap Tapkubuga GVianu.
Tynpok tapkufupgary cysia XaM XJI0p HOHH OHpUKManapu
6ynaau. IOKopu Karnamuaa 2% Ty3nap CakjIoBYU TYTIPOKJIAp
wypradrad Xucotnanud, OyHoa K¥nuHYa XIopuiiy uypna-
HuuI Kysatiiaiu. Acocan NaCl, CaCl,, MgCl, rysnapu xuco-
Oura mwypaanuin 6ynany.

CyT sMU3yBUYM XallBOHJIAP OLIKO30H CYIOKJIWUTH TapKubuaa
XJIOpHI KMcioTa 6Y1u6, 0BKAT Xa3M KWIIMIL XXapaéHuaa MyXUM
BasudaHu Haxapaau.

bpoMmumap Mapkasuii acal cHUCTeMaHW THHYIAHTHDULI
xXoceacura ara.

on GrpuKMantapi VCUMIKKIAP Ba XaliBOHIAP OpraHu3M-
J1apy TapkuOuii KucMura kupanu. Tykumanapaa tion MoHM Mol -
opraHuk SupuxkmMaiap xonuga 6¥nub, alinvkca, XanKoHCUMOH
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Oe3na ion x¥npok 6ynann. Tabumii cysnapja Ba YCUMAMUKIAP
o3UKIapuaa fol eTUIIMACIUTK HHCOHA BYKOK KacaUIMTH Ke~
16 umkumura cabab 6ynamu.

Cynduanap Ba BOAOPOL cymbrim Tabuatia OKCHJI
MOIA/IAPHUHT YMPUIIH (TTapYaiaHUImM) XMcoOura Xocus Oyaiq.

15.2. Xnopun asmonn Cl- HEHHr XycycHil peaKuusiapy

TaxpubanapHu XJIOpMIIADHUHT CYBIATH PaHICU3 3PUTMa-
JnapunaH goiinanaHub 6axapunaiu.

1. Kymym mmrpar AgNO, xnopun-uon Cl OunaH cysia Ba
KUCTIOTAIapia 3pUMaliilurad oK Cy3MacHMMOH KYMYII XJIOpHI
YYKMAaCUHU XOCHI KWIaau:

NaCl+AgNO, = AgCI{+NaNO,
Cl+Ag" = AgCl

YykMa aMMUaKaa 3puiau, 6yHna KyMYIITHUHHT KOMIUTEKC
Ty3u [Ag(NH,),] Cl xocun 6ynanu.

Konyccumon npobupkara 2-3 ToMyu HATPUH XJIOPUIL 3PHT-
macujad om0, yerura AgNO, sputmacuial 1-2 ToMYH Kyuin-
nanu. Xocun 6ynraH yykMaHu 1ieHTpadyrajga axparub, aykma
3pub KeTryH4Ya aMMUAK SpUTMacyIaH Kyumnamd. X.ocun 6ynraH
KOMITIEKC OMpMKMAra HHUTpaAT KHMCAOTa KYIIMICA, KOMILIEKC
Oy3unagy Ba KaliTanaH KyMYHI XJIOPHI YYKanu:

AgCI+2NH,0H = [Ag(NH,),ICI+2H,0
[Ag(NH,),ICI+2HNO, = AgCll+2NH,NO,
lAg(NH3)2]C]+2H+—AgCIJ,+2NH 5

TaxpubaHu Gaxapulll LIApOHTH:

— peaKIMsHW HUTPAT KUCIOTAIM MyXHUTIa YTKasWIalu,

— Oy peakuusgHu Yrkasumra SCN- Ba CN- aHKoHIapH
xanagkur Gepanu, 9yHKM ynap Ag' karvoHu OuiaH yxuiail
uyrManap Gepanu.

2. Kywm oxkcupnoeynnap (KMnO,, KCIO, sa Gowkanap)
KHcioTanu mapoutia xmopun-uoH Cl- HH 3pKHH XJoprada
OKCHILTalinu.
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16HC1+2KMnO, = 5CLT+2KCl+2MnCL,+8H,0
10CI+2MnO, L+ 16H=5C] T+2Mr1“+8H o’

Tpobupkara Cl HoHM CaKJIOBUM IPUTMAIAH 5 TOMYM COIIUD,
yerura KMnO, HUHD KOHIIEHTPJIAHIAH 3PUTMACHAAH 5 TOMYH,
sHa KoHueHtpianrad H,SO, maH 3-4 toMuM Kywmnagu Ba
apasaiiMa Mypuid mkadaa ucurunamd. byuna, KMnO, sput-
MACHHUHT TYIITH PaHId KUcMaH €K1 TYAKK PAHTCU3NAHWINY Ba
ra3 XOJJArd XJop axpaluilld Ky3aTWUiauu. XJIop TasuHWHT
YUKASTTAHINTY XyIgaH €Ky Hon-kpaxmamu koros (K1 spur-
MacH Ba Kpaxmai KIeHCTPH ILMANPWITaH OUATP KOFO3M)HUHE
k¥xapuiinaas ousnica 6ynanu. Ipobupka or3ura Ham Hoa-Kpax-
MaJlJl KOFO3 TYTMATAHAA XJIOp a3¥ VIUTHPOKMIA 3JIeMEHTap
o axpanuiuyd X|ucobura Koro3 K¥K paHITa KMpaiu:

2KI +Cl, = 2KCI+1,

Peakuusiuy VTKasulll ILAPOUTH:

— Cl aHMOHWMHU OKCUIUIAI PeaKIlALIapy KYWIKM KUCIOTANK
MyxuTiia 6opany. Helirpan Myxutia XiopuutapHUHT OKCHLTaH V-
114 103 6epmaiing. Muikopuit MyxuTia xjiop axpanud Yugmainm;

— okeumtopyu cudatuga KMnO, dolinananuica, peak-
1M Kpra3Many YuKaau, yyHky Cl HOHM WINTUPOKUAA TYINTH
SpPUTMa paHTCH2JIaHalu;

— WCWTHII OKCHMIJIaHWII-KaUTapuiuil peakimsick Gopu-
WHMHHU XKagaulaliTupagi.

15.3. Bpomun anmonn Br sunr xXycycuii peakupsiapn

Peakuusinapuu yTkasuiuga cysga spuinuran 6pomun Tvi-
JIAPpUHWHT paHrcu3 sputMaiapuaad (NaBr, KBr sputmanapu-
naun) doiiganaHumany.

1. Kymym murpar AgNO, 6pomua-uon Br napu Gunas ou
caprull KyMylI O6poMul Y¥KMAcCHHW XOCHI KWIamu:

NaBr+AgNO, = AgBr{+NaNO,
r+Ag+ = AgBrl

Harpwuit 6pomua spurMacuHMHT 5-6 TOMYMCHIa Kymyil
HUTpar spuTMacuiaH 2-3 tomun kymunanu. Caprui gyrma
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xocun 6Yyaminm Kyzatunany. Yykma HUuTpar KMCIloTala spuman-
Jiv, BUPOK, M aMMUAK 3PUTMACH TALCUPUIa 3pUO KOMIIieKe
bupukma [Ag(NH,),] Br xocun kunanu.
2. Xnopma cye OpOMUA-HOHJIAPHH oxcxﬁmaﬁ IPKUH OpoM-
ra aljlaHTUpaiu:

2KBr+Cl, = 2KCI+Br,
2Br+Cl, = 2Cl+Br,

[Tpobupkara 3-5 ToM9d Kanuid 6poMuI 3pUTMacuiaH co-
Jub yerura 1-2 ToMuyn H2504 HUHT 2N spMTMaculiad Kyluuia-
Jau. CyHrpa 2-3 TOMYH XJIOP/IU CYBIAH TOMU3WIAMM. DPKUH OpoM
XOCHNT OYIHIIA Xucobura 3puTMa KYHFHAp Tycra Kupagu. 5-6
TOMYM BGeH30 KVIIKG, yaiikaTtunaiy. beH3o KaBaTh KU3FUII-
KYHTFUp Tycra Kupanu («GeH300 XalkKacu»); XJI0pIU CyB OPTHK-
ya KyImwiarad 6yica 6poM xjiopui Xocuia G¥immm xucobura
CapUK-JIMMOH paHTUra Kupaiu.

TaxpubaHu YTKA3HII HIADOUTH:

— peaxkuus sputMa pH=5-7 6ynranna 6opaau;

— XJIOPAM CYBHM TOMYMNaTHO KyiuMnagu, opTuKya XJjiopiu
CYBJIATU XJIop 3pKUH OpoM GuiiaH capFuil 6pOM XJIIOPUIL XOCHI
KWIajiu;

— BeHson ypHura xiopopopm, 6eH3MH Ba BOlLIKA OPraHUK
spuTyBYMIIapaaH doligananca oymaau.

15.4. Vionun anvonn I auAr Xycycuil peakuusiiapy

PeakiiysiapHu amaira oMlIMpUILIA CYBIa 3pyBUaH Hoaua-
sgap — Nal, KI spurManapuaas doiganaHuiain.

1. Kymym nurpar AgNO, ioaunn anvuonu 1 napu 6unan ca-
PUK uykMa Agl HU XOocuil KUJIau.

KI+AgNO, = Agl{+KNO,
I+Agt = Agld

Ipobupkanary Kaauii HOIMIHWHT 3-4 TOMYM 3pUTMACHTA
IIYHYA TOMYM KYMYII HATPAT pUTMacuial Kymwiaan. Capuk
yyKMa TYIIHIIY Ky3aTunand. by u¥kma HuTpar KMclioTana xaMm,
aMMKaKIa xam spuMaiing. Jlekun 6y Agl uykMacu HaTpull Th-
ocyndar Na,S,0, rabcupy/ia OCOHTMHA IpuTMara yraau:
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Agl+Na,S O, = Na,[Ag(S,0,),]+Nal

2. Kyprouwmn (I1) xarnonu Ph*'awar apysuan Tysjuapu idomur
aHuoHIapy Gunax Tiimapanr Pbl, ujkMacuHy XoCh KWJajiu:

2KI +Pb(CH,CO0), = PbL{+2KCH,CO0
21-+Pb?* = PbL,

4-5 TomMyy Kanuit OAMa 3PUTMACUTA ITYHYA TOMYY KYpPFo-
IIKH aueTar apurMacuiaH Kyumnand, Capuk yykma Pbl, uen-
TWITaHJA CYBNa 3pUiK, COBYTWIraHja 3ca Kairaian Yupoi-
JIA TWJIApaHD' KpUcTallap X0lIHaa yyKMara TyIaju.

PeakuysHy YTKA3UII IIAPOUTH:

— TaxpwbaHy BpUTMara CHMpKa KHCIOTa KYIIWil OpKany
IPUTMAHH KUCTIOTAIM MyXuTra Kentupub yrkasunanu (pH<7)

— KI HUHT 03riHa OpTUKYACH peakiust Gopullura 3apapiy
TabcUp KypcaTMaiau.

3. Kanmii nepmasragar KMnO, Honua aHMOHHHM SPKUE
flonraua okcunainy. I anvoHu xnopul Ba GpoOMULL MOHIAPUTE
HucOaTaH OCOH OKCHIVIaHaW.

10KI+2KMnO,+8H,50, = 5,+2MnSO,+6K,SO,+8H,0
10I-+2MnO, +16H* = 5L +2Mn**+8H,0

Tpo6upxkara 3-5 tomuu Kl spurmacuzaan comu®, YCTHI:
H,SO, nuHr cylontupuiran spuTMmacunaH 6Mp Heda TOMYY
Kymuianu, cyur npobupkanaru spurMara KMnO, suprmacu-
maH 1-2 tomum ymownand. Kanuii nepMaHraHatr aputMacu-
HUHT PAHTCU3NaHMILN Ky3aTUNaiu.

PeakuusiHu yTKaszuil 1IAPOUTH:

~ peakiuugHy kucnotany (cyndar €xu cupKa KMCRoTanm,
Myxutaa Gaxapunany;

— 3PUTMaHU KyYCH3 UCUTUIL peakiliusiHy Gopuiliura épian
Oepanu.

4. Kaymii (éxu marpmit) marpur KNO,, NaNO, nap xam |
AHMOHMHU KUCHOTAIH MYXUT[a 3PKUH Hoarada oKcHIUIaimm.

2KI+2KNO,+2H,S0, = 1,+2NOT+2K,SO,+2H,0
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Kasnit onun apyuTMaciumnHr 1-2 Tomyucura wyHya KNO,
sputMacuaad kyunamy, H,SO, Hunr 2N spurmacy Ounan
apanaiMa KMCIOTAmU MYXUTra KenTUpuiIuG, cynr (-2 tomMuu
Kpaxmall 9puT™MacuiaH Kyuiuiagu. C-)ﬁKHH l2 XOCcUNl OYnuiun
xucobura kpaxmMan kykapaau (Kpaxmaa ypHura GeHszon €xu
OeH3uH unuiaruica, bnHadua panr xocun 6nanu).

Peakumsinu Daxapuil 1WapouTH:

— TaXpubaHH COBYKIA KYYCH3 KUCIOTAAW MYXMTIA YTKA3UIa-
1M, YYHKM MCUTIITAHIA HOM-KpaxMalli 3pUTMA PaHTCHITAHANIN;

— Br uvoHnapu aiiHM WapouTia HUTPUTIAP TABCHPHIA
OKCHIJTAHMAaMIH;

— SpPKMH Hol TOMOHWIAH OKCUIUIaHAJAUraH KalrapyBuu-
JlapHu OYTMINN peakumsira xamakur Sepaan.

15.5. Cyadmup annonu S? HUAT XYCYCHil peakuusiapu

PeaxiiMsinapHy amanra olMpHUIIiA CYBAA IPUMIMIaH CYil-
dumnap Na,S, K,S spurmanapuian doinanaHmiany.

1. Kymym surpar AgNO, cynsdui vosmapy 6uian Kymyin
cynduIHMHT KOopa 9YKMaCUHU XOCUI KMITaIu:

Na,S+2AgNO, = Ag,S1+2NaNo,
S*+2Ag" = Ag,S!

TlpoGupkanarv 4-5 ToMum Hatpuit cyiidmn spurMacura AgNO,
3pUTMacuial 2-3 Tomun kymvnami. Kopa uikma Xocun 6yamunm
Kyzarvnamy. by uykma aMMoHMii TMIPOKCHIAa SpuMalia, JIeKun
KaWHATWITAHAA CYIONTHPWITAH HATPAT KUCTIOTAlla SpUAIU:

3Ag,S+8HNO, = 35{+2NO+6AgNO,+4H,0

2. Kanwii nepmanranar KMnO, cyndun anvonnapuu ap-
KMH OJITHHTYTYPTIrada OKCHUTaiiy.

5H,5+2KMnO,+3H,S0, = 55J+2MnSO,+K,SO,+8H,0
58*+2MnO, +16H* = 55{+2Mn*+8H,0

ITpo6upxkara (ra3 yTkasyBuM HalIK) TEKITUPUIAETIaH apa-
gammanan conud, HCl spurMacupad Kyiwiany, Te3nuk Ou-
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naH ras VTkasyB4u Halau TUKuH Ounad mpobupkara orFsu
GexUTUNAIN Ba AKPAIA&TraH ra3Hu cyadaT KUcioTa KVITHiran
KMnO, spur™macu opkany yTkasunaau. DpUTMAHUHT NYLITH-
KH3HJ paHru HyKonub, axpalaéTraH OJUTUHIYTYPTAAH
NOHMKaNaHUIL Xocun Oyianu.

PeakumaHy yTkasuill 1mapouTu:

— cyadwnapHu napyanail yuyd 15% nu x10pHa KMCIoTa
SPUTMACH MIIaTUNAIM;

— HCI ypHura Hutpar €ku cyngar KMCIOTalapuHy ninia-
THIL TABCHMS KMIMHMAaR[MK, YyHKM Oy KWUCIOTANAD TabCUpUila
KylIUMYa OKCHAJIAHUUI-KAWTADUIIUIL peakuusaliapd XaMm 103
GepMil MyMKHH,

— KyanaHuianuray KMnQO, spUTMaCHHUHT KOHUEHTpaLu-
SICU eTapiiv Japaxaja I0Kopu OYnuniv Jo3uM;

— GomKa KaliTapyBauiap, XyMiaanaH cyiduT aHruapun
IPUTMAHU JIoMXanaHuura onub Kenmanou.

3. Harpuii merponpyccun Na, [ Fe(CN) NO] cyndun 5% uouun
OuiaH KU3UN-TIYLIITH PaHIIU KoMmivteke 6upukMa Na, [Fe(CN).-
NOS] xocun Kuiaum:

Na,S+Na [Fe(CN),NO] = Na,[Fe(CN),NOS]

Texmvipunagrrad SpUTMaHUHT 1 ToMUYMCHUTa ULLKOP 3PHT-
MacH Ba HATPWH HUTPOTIPYCCHA SpUTManapuiad 1 romumiaH
xymunanu. Cyndumiap MIITHPOKMIA KU3WI-TIYIUTH PaHT ¥0CHT
Oynany. SpuTMa KUCIOTAIM MYXUTTa KENTUPWIICA, PAHICH3NA-
HUMII Ky3aTWIaan.

11 rypyx anuonnapuax bakar cynhui-aHHOoH HATPHH HUT-
porpyccy O1iad KM3UII-NYIITH PaHT XOCHI KHIaLH.

15.6. Mxxuuum rypyx aHWOHIADH apajiamiMacHHl
AHAIM3 KHIAI TAPTHOH

11 rypyx, aHWOHNIAPUHUHT §ab3K peareHTIapra MyHocabarkh
18- xanpanna kentupuirad. Xap 6up aHMOHHM Y3Ura Xoc aHa-
JUTUK peaxliusiapaad doiganaHul, UKKUHYMU TYPYX aHUOH-
JAapy apalalliMacuIaH TONMWI MyMKWH.

1. lactaabxu cunopaap. TeKIIMpUIa&Trad S3pUTMAHKUHT aii-
pUM YAYIIMAAH cYA(QUI-aHHOHMHH TOMULI MYMKHMH. BYHHHT
YUyH apajaniMa 3purMmacunaf 3-4 Tomum onub, yerura uryH4a
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TOMYWAAH WIIKOP 2pUTMAack Ba HATPWUW HWTPOTIPYCCUI 3PUT-
MacuiaH Kymrananay. KUsum-nywty paHrHHHT XocHi OYininu
Il rypyx aHMoHNapu apajauiMacu Ttapkubuiga S? aHuoHIapu
COPTUIUHY OMIIVpAIH. :

! 18-xanBan

WUKxuHIYM TYPYX aHUOHJIaDUHUHT MyXUM peakuusiiapi

AHuoOHIap
Pearenraap
Cr Br I s
AZNO, (HNO, ﬁg"‘(}‘]"ma Ov-caprym
HINTHPOKH) gyKMa Capnk,
e Kommuieke AgBr wn Agl Kopa ‘IS’?KMa AgS
oupHuKMAa DOpumaiiam.
TY3TapUHMHT St cesiapny |AMaina
NH,OH ra X = napaxana |spHMaian.
MYHOCADATH. ggﬂ i IPULLY.
Kyunu
oxcumropynmap |Cl, Br, L S axpanann.
(KMnO,, AKpATanM. taxpanany. |ampanagi.
K.Cr,0,, MnO,)
Xitopimm cys . Br, hunr {1, ausr
(benzon KM3mI-KyH- [6uradma
HINTHPOKHAA) FMP PAHIM  |paHru
NaNO, éku :;pi’;‘:’riﬁ?ﬂ“
KNO, (HISOi st
HIITHPOKUIA ifkapumy
Tunnapasr
Pb (CH,C00), KpHcTauap
- Pbl,
{IZS axpananu
5 nanaria KoJIraH
HC
1 (15% mu) s el
Harpuii Na,|Fe(CN),NOS]
HIUTPONPYCCHL, OnHadia paHrin
Na, | Fe(CN),NOJ

2. Xnopun-ammonnsu Br sa I womnapupan axparmm. Tek-
mvpunaérrad apuTManaH 7-8 tomum oimb, yerura Il rypyx
AHMOHJIADMHUMHI yMyMHil peareHTn AgNO, sputmacuian 7-8
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TOMYH Ba niyHya Tomyd HNO, HiHr 2 N apuTmacuian Kyiu-
nagr. YykmMa xocui GYIMINKM UKKUHYH IYpyX aHUOHJIapy bop-
JIMTMHHU, OyHIa Kopa uYKMa TyIuMIIK cyiadun MoHM S? bopnu-
TWHM gHa 6up kappa Tacauriaimi. IyHuan cyar TYnuK 9yKTi-
puiira spuiuub, yykMany ueHTpudyraga axparud onub, yHu
JMCTWINIaHTaH cyB Guinan josunany. Tapkutuaa AgCl, AgBr,
Agl Ba Ag,S cagyosun onunran yykmara (I) 1-2 ma 12 % au
(NH,),CO, spurmacu €ku nryraa Mugnop ®aypronr peakivsu
(1 amrpuna 0,25 Mon NH,OH, 0,25 mon KNO, sa 0,01 mon
AgNO, 6op spuTma) K¥umb, apanamma | MuHyTYa HaiikaTy-
nany. Haruxana AgCl tysu [Ag(NH,),]Cl rapxu6iin komruieke
6upuxma xocun Kunub spurmara yranu, AgBr, Agl sa AgS
yykMmana konanu. Yyxma (I1) Bu nentpudyrana axpatuiu,
yunad Br pa [- anwonnapunu Tonumipga doipanaHunanm.
lenurpudyrar (11) nan x10p aHWOHUW TOMTUNANN.

3. Xnopun anwona Cl ux Tomamn. [{entpudyrar (I1) Hu nkku
Kuemra 6ynuHam. Bupunau Kdemura 6Up Heuya TOMUM HWTPAT
KUCNOTa, MKKMHYKcKra 6up Heua Tomun Kl apuTMacriad TOMA-
unamy. brupuHYM npoGupkana SpUTMAHUHT TOUXaIaHUILM Ba UK-
KMHYM [poOUpKaaa capyk, Y¥KMaHMHI XAl X0 61 Tex-
MpunagTrat 3purMana xnopus voxu Cl GopmuryHy Kipeatanu.

4. bpomup anmonn Br wm momm. Yyxkma (I1) ra 4-5 tomuu
H,SO nunr 2N spuTMacuiaH KYIIMIand Ba 03 MUKIOP/AA pyX
KYKYHU conmHaau. Bynna AgBr Ba Agl pyx metanu Tabcupuia
napuanaHu6, Br sa | anuonnapu spurmara yranu. IlpoGupkasm
wyrgarucy bunad cys xammoMuna ucurumamd. Yykma(lll) (op-
THKYA PYX Ba KYMYILI METanU)HHU LeHTpudyrana axpatud oiuHa-
J1 Ba TeKIUMpuiIMait tanuiab robopunagy. Llentpudyrar (I111) au
MKKM KucMra Oynmunaim. bupyuHumn KeMunad Br MoHM TOnUIanu.
Bpomyin voH xnopiy ¢ys épaamuza I HoHy MIITUPOKWIA TOTIH-
JIMIITA MYMKMH, YYHKM HOJ OPTHKYA XJIOD TabCUPWAA paHIcus
10, anvonuraya OKCHUIAHNIIY MyMKVH.

BupuHun KMcM spUTMara XJIopiny cyB Kymano, 3-4 roMmuu
oenson conub gaiikarunanu. Hatikana GeHson KapaTu axpa-
Jiub YuKKaH GpoM TabCUPUAAH KU3UI-KYHFUP TYCra KUpaiu.

5. Wonnn anmonn I mm Tomnm. Lentpudyrar (11HHM nk-
kuHuM Kuemuian I wonu ronmnanu. Tipobupkanaru spurMara
Kpaxmai sputMacu, KNO, sputMacy Ba cupKa KMCIIOTa 3puT-
MacuiaH 2 TOMYKWIaH TOMU3WIaIM. DPUTMAHWHT KYK paHITa
GVsMInY TEKIUWPWIAETIal aHWOHMAp apaialiMacy TapKkuou -
na I anvionu SoprmuruHYy Kypcatany.
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Hlynnai kunub, MKKUHYM TYPYX aHMOHJIapu apajaiima-
CUHM aHaIM3 KUIMII SIKYHJIaHaIW.

[
15.7. bupunun Ba HKKHHYM I'YPYX, AaHHOHJIAPH
ApANAMMACHHM CHCTEMATHK AHAH3 KHIAII TAPTHOH

Texmupuiaérran spurmanunr (pH=9-10) aiipum ynymiu-
ra TOMYMAaTUO KaNIM{ aleTar 3puTMacuiaH oK 4ykKMa X0CHIl
oynrynya kyuuaaugd. IlpobupkaHu cyB xaMMOMMIAa MCUTHIICA
y¥kMa XocuJ1 OVIUILM Teanauagu.

Yykma uenTpudyraga axparuiaiu.

Ujiova 1CaCO,, CaSO,, Ca(PO,),, [ Lenrpuyrar SO, S%, 5,07,
Casio, Cr, Br, T

Yyxma(l)man SO, CO*, SiO>, PO, voHIapy TOTIWJIAIA.

1. Cyndpur amonm SO,> s Tommu. Iyxma(l)iy aucTwoian-
ran cys 6unax 2-3 mapra topunaau. I0Bunran uykmanu spmiu HCI
HuHr 2N apurmacyna uenTud sputiiany. CYHr Xxocw OYIraH 3puT-
Mara Kpaxman OuiaH KyK Tycra KMpMTWITaH #HoJ 3pUTMacHhiaH
O1p Heua ToMuM Kymaagu. SpUTMaHy PaHICU3TAHUILN TEKIIH-
punaérrad spurMana SO,? aHMoHIapy OOPNUIHHK Kypearaiy.

2. KapGonar anmonn CO,* mm Tomum. Yyxma(l)Hunr Kon-
raH sIpMHUra Bomopol, nepokcuaHuHr 8-10%mm sputmacHiaH
kyumnaau (CO,> Hu Tonumiura xanan 6epanurad SO, MOHUHU
okcuiai yayH). 1llyHaan cyHr xmopun kucnotaHuHr 2N apur-
macuiaH 6-8 TomMun Kymuunany Ba yukaérran CO, ra3s yTkasys-
9M Hall OpKAIM OXAKJIM CyBiaH YTKaswaagu. OXakiau CyBHHHT
novixatanuy CO,? noHu GopiurvHu Owiiupany.

3. Cwmmkar anwonw SiO0,? mm vomwm. Yyxma(l) xmopun
KHUCHIOTaa TYIUK 3puMaca, CHJIMKAT KMCI0Ta YYKMacu XOCHUII
Gynran Ba Teximpwia€rra apanammana SiO,? aHnoHu Gop-
JuruHyn 6unnupanu. Cunukar kuciora uykMacu (uykma 1)
ueHrpudyraga axparunagy Ba ueHrpudyrar (II) man PO’
AHUOHU OOpP-UYKIIUMH aHUKJIAHAIH.

4. @ochar anwonn PO mm Tommm. ]_IeHTpPI(IJ}’I‘aT (Ilra
Tapkubunaru Ca?* Kamomapmm (PO,* Hu aHuKialTa Xana-
KUT OepyBYM) yyKMara YTKasuill y9yH (_1\IH4)2C204 K¥1iuunangu.
Xocun 6Yiaran kaniuit okcanar ayykMacu (111)Hu axparunagu
Ba ueHtpudyrar (IlI)gan PO,’ wonu tonunanu. Ilpobupkara
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aMMOHMI MoMGaAaT SpuTMacknaH 7-8 Tomun ommHanu Ba HNO, -
HuHr 6N apurMacuian 6-7 ToMul, ueHTpUdyrarian 5-6 Tomuun
KVIIWIau, O3r'MHa WCHTHIaIN. PO“3F aHWoHIapu Gop Oynca,
aMMOHMI MonubrodochaTHUHT capyK, YyKMacu Xocuit 6¥namu.

5. Cyadar anmonn SO/ an Tomum. enrpudyrar (I)aan
2~3 TOMUMCH KUCJIOTAIIM MyXUTra Kentupuhany. byunait mapo-
utga BaCl, 6ouika anyoriapu 6rian YyKMa XoCHs KWIMaRI.
Kucnoranu MyxuTra KeJTupwirad spurMara 1-2 tomun BaCl,
IpUTMacUiaH KyILIIaau. ()K, UyKMa XOCUI OYIUILIU TEKILTMpY-
naérran apanumamana SO,? aHuoHu GopnuruHu SUIIMpanu.

6. Cyadun annonu Si au Tomam. [lpobupkara 5-6 Tomuu
penrpudbyrar (Iaan conuHamu Ba 1 TOMUYU pyX XJIOPUIAHHHT
NH,OH naru spurmacusan kymnnani. Ok paHriu ZnS gykma-
CHHUWHT XOCHT GYIHIIKA TeKIIUPHIaETran apanammajia S? HoHu
MAaBXYIJIUTUHH KYpcaTaiu.

Arap S ©oHM GOPAUIY aHHUKJIaHCA KOHYCCHUMOH MpoOup-
Kafaru uenrpudyrar (I)umur gonran xuemura [Zn(NH,),T**
HoHM BYIIraH aMMUaKJI¥ 3pUTMagaH uyykMa Xocuil By Ty-
raryHda ToMurnatu6 kivnamd: gykma (IV) axpatu® onnna-
i Ba ueHtpudyrar (IV) texinypunany.

| Yyxma (IV)ZaS | Lenrpudyrar 1V)8,0.2, Cl, Br, I |

7. Tuocyndpar anvoma S,0,” mu Tommm. Llentpucyrar (IV)nan
2-3 Tomuut onuHany, HCl auar 6N spurtMmacunan 6up Heya ToMm-
Uy Kyuanub, KUCHOTAIKM MYXWUT XOCWI KMIWHAIY Ba 2-3 MUHYT
CyB XaMMOMMAA UCHTIIAIW. ONTHHIYIYPTHUHI uyKuiny Ba SO,
HUHT akpamm6 ynkuim S,0,> aHHOHN BOPIIMTUHM KYpeaTa/iu.

8. Vopnn ammonn J nu Tonmm. Ientpudyrar (IV)nan 2-3
TOMYM OJIMHANMU Ba KpaxMan aputmacH, KNO, spurMacu xamna
CHPKa KHCIOTa SpHTMAcHIaH 2 TOMYWIAH KYUIHIanu. DpuTMa-
HUHT KYK paHrra Kupuiii J avuony Gopiwurany Sunampaiy.

S 0 2 Ba J vionyapu TomusiraH GViaca, 6y MOHNapHU
ueu’rpndayraq‘ (IV) pan axparunanv. ByHUHT yuyyH
ueHTpudyratHuHT KonraH kuemura HNO, vunr 3N apurtMacuzian
5-6 Tomyu Ba KNO, HuHT TViiUHTaH aplwacwlaﬂ TOMYMIATHO
KVLIianu. ﬂo,tzm Ba THOCYNDAT VOHIAPUHUHT OKCHIIAHWILIN
103 Gepany. BpuT™Many HoIHM UYKOTHIT yayH wevTinany. Yikma
(V)ra tymray onruHryryprau neHrpudyrar (V)aH axparunanu.

Heutpudyrar (V)ra romynnaru6 AgNO, spurmacunan
uykMa Xocun Oynuimm TtyraryHda Kymmiaagu. Yykma (V1)
HeHTpUdyrartia axpaTuian.
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I Yikma (VI)AgCL, AgBr I Uenrpudyrar (VI)Opmrua AgNO, I

Yykma (VI)HM MKKK MapTa AUCTWIIAHTAH CyB OUNaH 10BU-
nagv Ba yujaan Cl-, Br vonnapu Tonmhnann.

9. Xnopun anmonn Cl ua Br wommgan axparum. FOBuiran
uykma (VI)ra 1-2 mn 12%nn (NH,), CO, apurmacu €ku 1ryH4a
xaxmuary @aypront peaktusu (NH,OH+AgNO,+KNO, apa-
Jammacu) Kymmb, vavikarunand. Hatwxkana, AgCl ammuaxig
KOMITIEKC XOCHI KUAnO spurMmara yragu. Yykmana AgBr Konanu.
by uykma (VIDaan uentpudyrar (VII1) axparunany.

10. Xaopun anmonm Cl vm Tommm. Uentpudyrar (VIDHu
Gup KHCMMIa HUTPAT KUCaoTanaH 6up Heua TOMYU KYIWIany,
KOAraH kucMura 6up Hevya tomuu KJ spurMacuiay ToMr3na-
. buputum npoGupKana SpUTMAHKHT JoAXaNaHMIIH, UKKMHYA
npobupKafa capuk YYKMaHWUHT XOCkH1 GYIHMILIKM TeKIIUPUIagT-
raH apanaimmMaga Cl- Mvonu BOpJIMIMHM KypcaTaiu.

11. Bpomun arwonn Br am Tromam. Yykma (VII)ra 25% su
aMMuaK spuTMacu kymub, vaitkatunanu. Haruxana, AgBr
ammuaim koMmrieke [Ag(NH,),]Br xocun xunu6 spuiiau. by
KOMILIEKC GHUpPYKMAa 3pUTMAacUTa Oup Heda TOMYM HUTPaT KUC-
Jiota Tomusmiann. OJ capyk paHIiyi 9YKMaHUHT Xocwl Oynu-
iy Br wonwu Gopnurupgan gamonar Gepaiu.

Casoywmap

1. Huma caba6naH 11 rypyx aHHoHapu yayH AgNO, HETpar
KMCJIOTa UILTUPOKKIA YMYMMIA TYpyX, peareHTU xucobiaHaau?

2. Kaitcu anmonnap cytontupwirad HCl €ku cylontupui-
ran H,SO, Tabcypuza rasnap axparud Yukapaim?

3. Kanuit nepmanranar KMnO, spuTMacuHu Kaiicu aHH-
oHJIap panrcusnanTupagu? Peakums TeHTIaManapyuHu €3UHT.

4. Kucnoram myxurga KI spurmacuaan kaiicd aHUOHIap
apkuH L, Hu axparn6 unkapamm? Peakiiys TeHIMIaMalapHHK €31HT.

5. 11 rypyx aHMOHIapUHU TONUILAA MIIUIATHIANNaH Y3ura
XOC XyCyCUii peaKiluslapHH TaBCU(IIAHT.

6. Cl, Br sa I vonnapu 6up 3pyuTMaaa MaBxy 6yiraHuna,
yJIapHu Oup-OMpUIaH axpaTuil Ba Gop-HyKIMIiHY aHUKJIaL
VUYH KaHznail peakuusiiapiaH ¢oiinananuinagu?
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7. UKKUHYN TYPYX aHMOHIApW apajlalliMacuHU aHanu3
KWW TAPTUOMHM TYUIYHTUPUHT.

Tectnap

1. 11 rypyx KatMoHJIapyTa Kaiici KaTHOHJIap KUPUTHIa1u?

A) Hutpar, HUTPUT, auleTaT aHWOHMNapH;

B) Voaun, 6Gpomua, XJaopui, Cya(pHI aHUOHIapH;

C) Cysdar, cyndur, kapbonar, docdar, cuavxkar aHu-
OHJTIAPU; :

J1) Hurpar, xnopua, 6poMua aHMOHIADY;

E) Auerar, itogun, cyndua, cuiHkar, docdar aHuoHapu.

2. Hopun, 6pomun, cyndui Ba XJIOpHA AHHOHIAPUHUHT
TYPYX peareHTH Kaiicu xucobnanagmn?

A) Bapuit xnopum;

B) Maruuii Xopun;

C) CyionTHpuIrag HUTPAT KUCIOTAa MIITHPOKUAArH Ky-
MyIll HUTpaT;

1) T'ypyx pearentn Hyx;

E) Kanuit dionun.

3. PeaxiiyoH apajauimara KyMYyUI HUTPaT TahCUp 2TTUPWI-
raHxa Oupuram 66 xakicu anuoH yykKamu?

A) Wonmun annoHu;

B) bpomun anwnonu;

C) Xnopuj aHHOHM;

1) Ponanwn aHuonu,;

E) Cyndupn anuoHu.

4. TanoreHuiiap Ba cyjibun aHuoHIapy 6YaTaH peakiiuoH
apanalMara XJIopiiu CyB KYIUMITraHna, aHKOHNIAPHUHT OKCHIT-
JIAHMU KapagHiapy KaHnalh KerMa-ketankaa Gopanu?

A) Cyndun, tomun, GpoMus;

B) Womun, Gpomua, cyndbur;

C) Bpomuna, Hoaun, cyndum;

) Cyndun, Gpomun, Homun;

E) Wonun, cyndun, Gpomun.

5. BpoM aHHOHM CaKJIOBUYM apaTAIIIMAaTa XJIOpiH CYB K LIiI-
rasga 6eH30M XanKacu KaHall paurra 6ysuamn?
A) Bunadua;
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B) JIuMoH paHrura;
C) Panrcus;
) Kusun-kyHrup;
E) Kyk. .!

6. Won aHuoHu GYnraH apanaiiMara XJIOpiH CYB TABCUD
ITTHpUITaHI2 BEH30M XaTKacH KaHmai Tycra Kupanu?

A) Panrcus;

B) JluMoH paHmu capuk;

C) Kuswir-kyHrup;

1) XasopaHnr;

E) Bunadia.

7. DpurmMana 6pom Ba o1 aHHOHIApU OMpranukaa 6ynraH-
J1a YIapHU KaHIai ogui MyMKWUH?

A) bunadma panr, cyHr capuk paHr naiino 6YnuiuM;

B) Capwuk pasr, cyHr 6uHadila paHr Xocui OYIULIN;

C) buHada paHTHU KU3WI-KYHFUDP paHT OpKalu JIMMOH
TyCcHTra KUpHUIIIHU;

J1) Jlumon panrmum OuHadma paHrura YTULIN;

E) KMsun-KyHFUP PaHTHWHT paHTCU3IAHKUIIN.

8. Moma aHMoHM Kymylll HUTpaT épraMuia aHMKIauiia
KaHman aHaJIUTUK 3¢ddeKT Ky3aTunaam?

A) Capux YyKMa TYIIAIW;

B) Peakion apanaiimMa capyk paHITa KUpPamu;

C) Ou-capuk uyyKma TyLIAIH;

1) Ox uykma Tynamu;

E) Kopa uykma Tymagy.

9. BpoMu aHMOHWHM KyMYLI HUTPAT OUNIaH TOMMIIA KaH-
nait aHanuTUk adhdexr 103 bepaau?

A) Ok uykma;

B) Ou-capuk uykma;

C) Tyk-capuk uykma;

) Kopa uykma;

E) DOpurma capMk, paHrra KHUpagu.

10. Xsropun Ba cyndul aHUOHIapUHU KyMYIl HUTpaT 61~
NlaH TONMIIA KAHAal aHaNUTUK dhdekTinap Ky3aTunanu?
A) MyraHocu6 Xosna Kopa Ba OK Y¥yKMa;
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B) Ok uyxmanap;

C) Myranocu6 paBmiuga oK Ba Kopa YyKMa;
) Kopa ujxmanap;

E) Kuawin-xyurp ayxmasap.

1 1. Xnopun aHMOHMHY KMCTOTaIM MyxHTAa Kyprowun (IV)
oKkcun OunaH Tonmuuyiaru Gopaurad oKCHIUIaHKII-KalTapu-
JIUUL PeaKLIMSICHHUHT TCHIVIAMACUHM TY3UHT Ba KoahdunueHr-
nap WAFUHIACUHY Xucobaur.

A) 8;

B) 9;

€)'

) 10;

E) 11.

12. Voau aHMOHWHY KMCIOTAIM MYXATIA mapranen (IV)-
OKcHJ1 €éprnamMuia Tonmiga Gopagural OKCHIIaHUII-KalTapy-
AL peaklMICH TEHIMIAMACUHM TY3UHT Ba KO3(MhUITMEHTIap
WUMFUHAVCUHNY XucoGiaHr.

A) 12;

B) 9;

C) 10;

a) 11;

E) 7.

13. Kanu¥l nepmaHraHar épiamMuna Honun HOHMHM OKCUI-
Jall PEAKUMSACMHUHT TEHTTIaMACHUHU TY3UHT Ba Ko3hPULMeHT-
J1ap WAFUHIWCUHU XUCOOIaHT.

A) 41;

B) 43;

C) 39;

A) 40;

E) 28.

14. Cyndun anuoHuny 11 rypyXHUHT GolllKa HOHIAPU WLll-
TUPOKMUZ aHMKJIAIITa UMKOH OEpYBYM PEareHTHM KYpCaTWHI.

A) Kamaii nepmanraHar;

B) Xiopau cys;

C) Kypromun (1I) auerar;

J) Hurpwriap;

E) Harpuit HuTpornpyccu.



XVI BOB. AHHOHJIAPHIHT YANHYIN
AHAJINTHUK I'YPYXHN

16.1. Yunnmuu rypyx aHHOHIAPUHUHT YMYMUid Tarcuu

Arvornapuuir HT aHanutik rypyxura Hutpar voun NO,,
nutpuT Mol NO,, auerar nonu CH,COO Ba Gouika voHmap
kupand. by aHUOHNApHHWHI Ty3NapH, XywmuiajaH, Gapuitnu Ba
KYMYIILUTH Ty371apy xam cyBaa sxiuu apuinu. 1T rypyx anuonna-
PUHWHT YMYyMUJ TYPYX peareHTH iyk.

YeuMauknap yuyH MyXMM O3MKJIZHHII 3JeMeHTIapHUaaH
Oupu azor xucobnanamu. Tynpok TapkuGunaru a3or YCUMIUK-
nap yanammupuiiyv MyMKMH OynmaraH Oupukmanap xonuaa
6ynub, yaap YanamTipa olaAuraH HATPATIap Ba AMMOHHW Ty3-
JIApH a30THUHI' YMYMMU KUCMUHMHAT 2-3% HU TalKWI KAy,
Tynpox Tapkubuiars HUTparTiap MUKIOPUHH TYITPOKHUHT CYB-
W c¥pUMKIaH aHMKIam uynu 6unaH VCUMARKIapHUHT a30T
BJIeMEHTH OWIaH TAbMWHIIAHUII JAPAXACH aHKKJIaHAIH.

Hurparnap kymuunvK MUHEPAT YPUTIAp TApKUOUTa KUPAIu,
uyHoHuYW Hatpuitnu NaNO,, xanuiinu KNO,, amMmoHuiinu
NH,NO,, kanuuiimu cenurpa Ca(NO,), nap, Tapkubuna 6yany.

Hwutputnap, Hurpatiapaad dapkiu yraapox, Xyna saxap-
JIM Ba CYBHM KHUUIOK XVXKalWK XaWBOHJApW Ba YcUMIMKIIap
VUYH SIPOKCH3 XOJra KeJITHpPain.

Auerar aHMoHIapy KYITYWIKWK JOPUBOP MoAjanap TapKu-
Gupa ydpaiiau.

16.2. Hutpar annonn N03- HMHI XyCYCHil peaxnusuiapu

TaxpudbanapHu Gaxapuiliga CyBla SXIIW pUHIUTAH HUTPAT
TY3NAPWHUHT PAHTCU3 3PUTMATApUAaH doligananui MyMKHWH.

1. Muc MeTannm KOHLEHTplaHTaH cyiadar KAcnoTa Mul-
TUpoKuna HuTpar-uoH NO, Hu asor (I1) okcuaraya Katira-
PUITH MYMKWH:

319



8NaNO,+3Cu+4H,S0, =
INOT+3Cu(NO,),+4Na SO, +4H,0

INO,+3Cu+8H* = INOM+3Cu?*+4H,0

Xocun 6yarad azor (II) oxcunu XaBo KMCHOPOUM TabCH-~
puna XYHrFUp Tyciad aszor (IV) oxcuaraya okcunnaHaiu,

2NO+0, = 2NO,1

Ipobupkagary 2-3 ToMYM HATPMH HUTPAT 3PUTMAcKra KoH-
ueHtpnanrad H,SO, aan 1-2 romam Kyumnanu, 6up 6yiak Muc
METalMl TYWHUpHO, Kusaupuiragu. KVHFHp paHInM ras-asor
JMOKCHIM aXpanud YHMKHUIIY Ky3aTHIAIH.

PeaxuusHu Gaxapuil HIApOUTH: '

— Muc O6ynaknapu To3anaHraH Ba €FCH3NaHTUpUIrad 6ynu-
1Y Kepak;

— BPUTMAajla HUTPUT MOHIapu BYiica, peakiMsaHy YTKasuiura
xanakut Gepanu; Oy vornapuu NH,Cl kjum6 kpsnmupuni Guian
NYKOTUNAIMU.

2. AmoMuHERi MeTANH KYWIM WOIKOPUN MYXWTHA HHATPAT
MOHJIapMHK aMMMKaKraya Kaiirapamu;

3NaNO,+8Al+5NaOH+2H,0 = 3NH,T+8NaAlO,
3N0 +8AI+50H+2H, b= 3NH, T+8AIO

Tlpo6upkara 4 TOMUM HATPUI HATPAT BPUTMACUIAH COJIM-
HaJy, HAaTPUU TUAPOKCUIHUHT OGN spuTMacupaH 1-2 ToMuu
Ky1m.0, Oup GYnaxk anioMUHMI METalIM COMMHAAM Ba UCHTHIA-
au. IIpobupkara orF3ura HamIaHTaH KM3WI JTaKMYyC KOFO3U Ty-
TUIAAK. YHUHT KYKAPUILK KY3aTHIIAIN.

Peakiysiuy yTkasum mapouTu:

— KalTapuill KapaéHu YHYaIUK Kydau 6y¥nMarad MimKopui
myxutia (KapaéH mmanatiy GopMacnuri yayH) Gaxapunanu;

— spurmaga NH,* uonnapu 6§nca, onnynnan MOIKop Kyuimo
KM3pupuil ¥ind 6unan WyKoTunam;

— apurmaga NO, anvonunau 6ynunm xam NO,” anuoHuHM
TOTIHIIMA XanaKuT 6epany.

3. Temup (II) cyadar uurpar aguon NO, 6unan KOHUEHT-
praHras cyndar KUCHoTa UIITHPOKMAA KYHFUP PAHIJIM KOMIT-
aexe Ty3 [Fe(NO)ISO, vy Xocui Kuianu:
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2NaNO,+6FeSO,+4H,80, =
INOT+3Fe ,(80), +Na 504+4H 0
2NO+FeSO - 2[Fe(N0)]SO

IpoGupkara 2 ToMud HaTpHit HHTpar apUTMacKUiaH cosub,
ycrura FeSO, nunr xpucranunu tymvpunany. CyHrpa oxucra-
JmK 6unan npobupka nesopu 6Yiab 1 ToMYH KOHLEHTPJIaHTaH
H,S0, nan xyinnaan. Kpucrann arpoduna komruieke 6Upukma
xocun 6ynui xucobura KYHFMP Xamka Xocun 6¥inamu.

Peakumsiny yTKasuul niapouTu:

— peakuMAHY Ky4aM kucioranu Myxuriaa FeSO, kpucran-
JlapyiaH KU YHUHI KOHLIEHTpJIaHTaH 3puTMacuian doiiana-
HUO YTKasunagu;

— FeSO, 6unan Hurputiap xam Tascuprnamand. Ly caba6-
JI HATPUTAAP HACTABBAJ TNapyaiad 1000puInuIIN Kepak;

— XocwJI O¥nanuraH KoMITIeKe GupukMa Gexapop Ba MCH-
TUiranaa napuananub keraau. LyHudr yuyH peakuust COByK-
Ha YrKasumanu.

4. JMudemmnamun (C.H,),NH nurpar uon NO, nu Guran
TVK KYK paHIfid MaxcyJoT Xocui Kuiaau. Tosa Ba KypykK coaT
oWHacura IudeHHIaMHHHUHT KOHLIEHTpanaHraH cyadar kuc-
JIOTacKAary apuTMacuiaf 3-4 TOMIM TOMU3WIaAU. YHra wiira
Taékda OuIaH HUWTpaT 3puTMacuiad | Tomun Kyumb, apanaii-
Tupuiand. NO, aHMOHM MIUTHPOKK/A ANEeHUTAMUHHUHT OK-
CUTAaHHMIIM Xucobura spuT™Ma TYK KYK paHrra kupagu. NO,
aHWOHU XaM UIyHAal paHr Gepanu.

Taxpubanu Gaxapuill LIAPOUTH:

— oKcuanoByuiap Ba KoHueHrpnanraH H,SO, tarcupuna
[, raya okcumaHyBYM HOAWI MOHJIApU peakuws yrkasuiira
XaJlaKuT Gepain;

— aHuoH Kalitapysumnap SO,2, §? Ba 6owkanap xam NO,
AHMOHWHM TOTIMIUTA XalakuT Gepanu;

— peakiys G6axapuil YUyH TeKIUUPUIaJUraH MOITaHUHT
CYIONTUPWITaH 2pUTMaIapMHK OJiraH MabKyII.

16.3. Hurpur anuorn NO, HURr XycycHil peakuusiiapy

Peakuusuiapau yrkasuiuaa NaNO, éku KNO, HuHr cysa-
Ty 3puTManapuiad doinanaHunagn.
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1. CyronTHpuiaran KMcIoTajJap HUTPUTIIADHW TIapuyanaiiium,
6ynpa kyHrup azor (IV) okcuau axpanubd yuKaimu:

2NaNO +H,S0, = NO,T+NOT+Na,S0,+H,0

Harpuit nurputHEHr 6-8 ToMurcura cyndar KMCIOTaHWHT
CYIONITUPWIraH apuTMacuian 5-6 Tomun xyummamu. Kyvrup
PaHIYIM a30T AMOKCHIIM XOCHJI OYIIMIIN Ky3aTwiiaiu.

2. Kammii stogun KI cyndar KUCIOTaHHUHT CYIOATUPHITAH
SPUTMACH MIITUPOKHUIA HUTPHUT/IAD TAbCUPHUAA IPKUH HOMI-
raya oOKCcHTaHagu.

2KNO,+2KI+2H,S0, = I,+2NOT+2K,SO,+2H,0
2NO,+2I+4H* = [,+2NOT+2H,0

Ilpobupkara 2-3 ToMYM KWl HUTPUT SPUTMACHIAH CO-
b, yerura H, SO, Hyunr 2N spuTMacuiaH miyH4a TOMYU K-
nanu. CYHE Kanuit Hogua sputMacygad 2-3 ToMuu Ba 1-2 toM-
qi GeHz0i (GeH3UH) KM KpaXMall 3pUTMacH KYIIWiaon. Ax-
pannb urKKaH ¥oj GeH3oHY GuHadIa Tycra KHPHTaaM, Kpax-
Mas 5ca o 6vnaH KYK paHT Xocwi KMNaiu.

Peaxunsiny 6axkapyin 11apoOUTH:

— peaknUsIHU KYYCU3 KUCITOTAIH MyXHUTIA XOHA Xapopary-
Ja yTkaswiagu, YyHKU MCUTHITaH[Ia HOO-KpaXMaIn 3puTMa
padrcuaiaHaIu;

— HUTpAT aHWOHU aliHu wapoutaa Br HOHNapHHU OKCHIT-
JlamMaiau.

3. Kamii mepmasranar KMnO, xucnoranu myxuraa NO,
nonnapuiu NO,” vonnapuraya oxcvuiaiinu, GyHna spurMa-
HUHT KU3UN-TIYLITH paHTyu WYKonub, paHrcUanaHaiy:

5KNO,+2KMnO,+3H,80, =
5KNO,+2MnSO,+K,SO,+3H,0
5NO,+2MnO, +6H* = SNO,+2Mn**+3H,0

IMpobupkara 3-5 romun KMnO, aupTMacuziaH Ba cyionTu-
punrad H,SO, sputmacunad 2-3 Tomuu conud, apanauma 50-
60°C raua cys xammomuna ucurunamd. Keiun 5-6 tomanr KNO,
apurmacy Kyunanand. bysana KMnO, 3puTMacHHWHT paHrcus-
JIAHMLIH Ky3aTHJIaiu.
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PeakuusiHy YTKA3KHII 1IAPOUTH:

— 3puTMaHuMHT pH Knitmary 7 gaH 6Up 03 KUIUK OVIMinu
Kepak;

— ueurrin (KaliHaryHua swac) p‘paxuuﬂHHHr Dopuinura
MMKOHMSIT sipaTaim.

— [IepMaHraHar TOMOHMAAH OKCHITaHyBYM OollKa Kalita-
pysunnap NO, HH TONMILUTa XalakuT Oepain.

4. Cyndamanx xuciora HN-C.H,-SO,H sa o-nadgraiamun
C,,H,-NH, nutpur-uonnapy 6unaH y3apo TabCMpiallraHja
KU3MA paHTIM OYEK XOCHIT KWIaju:

H,N-C,H,-N = N-C,H,-SO,H

NO, -roHu Gop HelTpan kM cHpKa KMCJIOTaIMd 3pUTMa-
HUHT OUp TOMYMCHMHM coaTr OMHacura TOMU3ub, ycrura Gup
ToMuMaaH cyadaHun KucnoTra Ba HapTUIIAMUH DpUTMallapy-
naH roMusuiaagd. NO, HOHM WIUTUPOKKAA Y3Ura XOC KH3WI
DPaHT naino 6ynamu.

PeaklusinMHr OOpUIL HIAPOUTH:

— uurpur NO, MOHHM OKCHUIaLIY MyMKUH OyIraH okcun-
JIOBYMJIADHUHT 3PUTMANIa MUITMPOKH peaklugHWA Gaxkapuilra
Xanakut Gepaiu;

— peakuuaHd NO, aHHOHMHUHI KOHLEHTPAIMSICH Kam
Oyaran spuTMatap Gunan yTKasyi makcaara MyBodbUK G¥nany;

— Oy peakuwusa HuTpar aHuoHM NO, yuyH Xoc amac.

5. Hwrpur won NO, an iijgormm NO, aHHOHN HUTPAT aHUO~
HK GwiaH Kyn ymMymuid peakuustiapra sra. Iy cababmu NO,
aHYOHJIapHY TONMINAA KYTIrMHA XoJUlapia HUTPUT UOHMapMHHU
OJUIMH MYKOTHINTA TYFpM Kenagu. ByHra HUTpUT HoHapy OyaraH
3IPUTMAra KaTTHK, XOJIIaru aMMOHHMH XJI0pH/I €KY aMMOHUI cyi-
char KViuub Ku3nMpuil #ynu 6Wnad spuimaiany. Xocul Gyna-
nuran NH,NO, spkuH asot xocuin Kuiub Ty11K napyanaHaimu:

NaNO,+NH,Cl = N,+NaCI+2H,0

ITpobupkagard HUTPUT SPUTMACUHUHT 3-4 TOMYHMCHTa aM-
MOHMI XJI0pUI KpHCTAIUIapUIaH COJIMHAAM Ba CYB XaMMOMU/Ia
5-6 MuHyT vcuTUnagu. NO, MOHIADUHMHT TYIMK HYKoaraHmm-
TY Kaluid niepManradar 6unad 6ynanuraH K| Kpaxman 3puT-
Macy kyiuuarad Kl spurMacu 6unan 6ynagurad peaklus aco-
cuaa Tekipud Kypuiiaau.
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16.4. Auerar anuonu CH,COOnuur xycycuii
peakmusIapu

Taxpubanap cysaa spuiizural cHpka KHCIOTa Ty3Japu
Ounan Gaxapuaann.

1. Cyadar kucnoTa aueramiap Ounan peakijysara KUpuimuo,
ynapaad 3pKMH CHUpKa KHCIIOTaHU CUKUO YynMKapanm. Axpanran
cUpKa KMCJIoTa TeKINMpUunaéTrad 3purmMa MCUThirasna oyria-
HUO, ¥3ura Xoc cMpKa XWIAWHM XOCHJI KWiany.

2CH,COONa+H,SO, = 2CH,COOH+Na,SO,
2CH,COO0+2H* = 2CH,COOH

Tpo6upkara 5-6 TOMYM HaTPWil aleTar IPUTMACUNAH CO-
JiM6, yerura 2 ToMuM KOHUEHTpAaHTaH cyidar KUCIoTa ToOMU-
WM. ApanaiimMa XTHETIIMK OunaH ucuTiwiany. Xocui 6ynran
CHpKa KUCIIOTa XUAuaAaH OWIMHaIH.

2. Oran compru C,H,OH auerar spurMaiapu 6uiad KoH-
uentpananrad H,SO, vutupokuia 3Gup Xocni1 Kuianu. Xocu
Bynran 3QUpHK ¥3ura Xoc XWINIaH OHIHII MYMKHH:

2CH,COONa+H,S0, = 2CH,COOH+Na,30,

H,S0,
CH,COOH+C,H,0H = CH,COOC,H,+H,0

HpoGupxkara 0,5 M1 HaTpuii anerar spyUTMacuian conud, ye-
Tira 1 Mn arwi criupty Ba 0,5 Mot koHuenTpiadrad H,SO, nan
KymiamMu3 Ba Tpofupka wuugarucu Gunad McHTWIaIu. XO0Cui
GyuraH sTwiaterat hUpuHU Xymoyi xuaugan OWIMIL MyMKHUH.

Peaxkumsny JTKaznul 1apouTy:

— peakiuyst Ky4Wiy KUCJIOTIH MYXUTIa YTKa3uinanuy;

~ DPUTMaHU MCUTHLI 3Dup Xocun GYMMLI peakuuscHHY
TE3MAITPAIM;

— 3pUTMAAA KyMYIll HUTpaT éxu cyndar (KataimsaTop) Hi
WIITUPOKU peakiusiiy Xanannamrupanu. Hyausr yuyH peax-
UMOH apajialiMara Oy MoaanapnaH OMPOPTacCMHA KUYMK Kpu-
CTAJIMHM TalTall TABCHS KUJIWHAIW.

3. Temup (III) xnopupn FeCl, anerar spurMmanapu OGuian
TabCUPIAING, KU3UA-YOI PaHIVIArH KOMIUIEKC XOCHI KWia-
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/1. By KOMIUIEKC CYIONTHPWIraHia Ba KU3MPUIraHia Tuapo-
nnara yupad, Kusnma-kKyHrup padmm temup (11) HuHr acocnu
ALEeTAT TY3W YYKMAcWHM XOCHIT KUIaHu:

i
Fe(OH), CH,COO

[Tpobupkagaru 5-6 TOMYM alleTAT TY3M SPUTMACUTA IITYHYA
romun temyp (II1) xnopun FeCl, spurmacuian Kymuiaoy pa
MCUTUTIAIN.

byHJ1a KM3UN-KYHFAP PaHINIM TEMHUPHWHI acociM aueTar
TY3M yyKMara TylIamu.

PeakMsHUHT YTKa3UIL IHAPOUTH:

— peaxkius aputMa Myxutupuar pH=5-8 6¥nranna Gopanu;

— aileTar-aHuoHHu Oy peakuus €épmamuaa tonumra CO.2,
I, 802, PO/, §* anmonnapy xanakur Gepaju. YiaapHu Gapuii
XTOPUIL BA KyMYIU HUTpaT épramMmia uyyKThpub, axpaTrunaim.

16.5. IKKnMHYA Ba YYHHIH IYPYX aHHOHAADH
apajamMAaCHHH aHAIN3 KM TapTHOn

I. kkmmum rypyx anvomnapd Oopmraen tommm. [lactinab
UKKWHYK TYpyX aHOWHIIapMHUHT Oopaury anukiaHanu. By mak-
cajyia TeKIMpUNaéTrad spurMany 2-3 tomuricura HNO, nunr
2N apurMacuiad 3-4 ToM4H Ba rypyx pearcHtia AgN 0, spurma-
cumaH 2-3 ToMuM Kyumdnagu. Yykma xocui 6¥aniny UKKUHYH
IYpYX aHHOHNapu Gop/IMIMHU KYpcaTanu. Arap 4ykKma Kopa paHr-
ma 6ynca, yHua cyindun S? aHuoHu OGOpIMraH GuUIIMpau.

IyHnman cyHr, Tekimpunaérrad spurMagas 25-30 tomuu
onmub TYAMK yyKTHpHITa spummwirad, yykma (1) uentpudyra-
nannb, uentpudyrar (I) nan axpatunagy.

2. Kymym xiopunun 3puram sa Cl anmosmnn Tomum. OnuH-
ran 4ykma (I) tapxkmbuga AgCl, AgBr, Agl Ba Ag,S 6ynanu. by
yykManu 1-2 mn 12% ym (NH,), CO, sputmacu €éxu uryHya
Xaxxmuary Mayproyiit peakTMB{ 3PUTMACH TABCUP ITTUPUWINO
niioB 6epunanu. byHaa uykmanaru AgCl sputmara KOMIUIEKC
Tys-nuamMuHoaprenrtar xiaopun [Ag(NH,),ICl xomina jranu.
Uentpudyrar (I1) v uyxma (I11) nan axpanaay. Henrpudyrar
(IT) ¥ uKKK KUcmra 6yauo, GupuHIM NTpoOUpKagard KUCMHU-
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ra OuMp Heya TOMYM HUTPAT KUCNOTA, UKKWHYM Npobupxana-
TUCHMIa KaIuil MOAMI 9pUTMacH KYILMIAIN.

bupuH4Iu 9puTMaHWHT TORMXATAHWILN Ba UKKHHYH 2PUT-
MaJlaH Kajan yykMa TYIIUINY XJIopuli-MoHMapy Oopiuruian
nanonar Gepajy.

3. Kymywr 6pomua Ba donmanu 3paTHin Ba Opomua xamua
Hon anuonrnapuy Tomau. Yykma (1hra 4-5 romun H,SO, nunr
2 N 3pUTMAacUIaH Ba 03 MUKIOPAA PYX KYKYHH K¥UIWUNANMU Ba
CYB XaMMOMMIA Ta3 YMKHUIIM TYXTaryHuya ucuTwianu. Yjykma
(ITI) (pyXxHUHT OpTHUKYACH Ba SPKWH KYMYII METalli) LEHT-
pudyrana axparuwiub tainnab obopwiany (TeKUIMpWIMakiy).
Lenrpudyrar (I11) tapkubumarn Gpomun Ba Homuj aHUOHI A~
PY apaiaiiMacura OMp Heua TOMYM XJIOpIM CyB Ba OeH30 Kyiuu-
Jajy. OpUTMa paHrMHUHT OuHadia panru OYsuMIIM, CYHT
KU3WI-KVHFUP paHrma YUK TeKIIMpWaaéTrad apanaliMaja
6pomMuz, Ba ioaua aHHMoOHIapy Gopauruaad aaionar Gepanu.

4. 11 rypyx assomnapusm Tomwm. TexIIMPUIaéTrad 3puTMana
cynbun S? anmonmapu Oynca, yau Il rypyx aHuoHnapmHu
TONMUIUaH OJIUH HYKOTUAMILM KepakK. BYHUHT yuyH [leHTpUdYrar
(IHusr Sup Heva Tomuscyra (8-9 Tomun) ZnSO, SpuTMACH TABCUD
arrupwiagi. Yykma (IV) axparud onuHamy Ba TEeKIIMPUWIMAIK.
Yykma (IV) yeruparm nenrpudyrar (IV) rapkubuunan (aiipyum-
avipumM ynyuuiapygad) 111 rypyx annonnapy Tonwiany.

5. Harpar-ammon NO, nu rommm. Hentpudyrar ((IV))nan
5-6 Tomun onuG, H,50, nunr 2 N spurmacunan 2-3 Tomun,
KJ aunr 10% nu spurMacunad 4-5 Tomun Ba GUp HeYa TOMYH
KpaxmaJl KielcTpuaaH Kymunanm Ba apanamrupwiagu. NO
MOHHW UIITHPOKKIA IPUTMA TYK KVK Tycra Kupamu.

6. Hurpar ammon NO, au anmganam. Texumipuna€rraH sput-
Mafla HUTPUT UOHM OOpIMId aHHKJIAaHCa, YHY 2pUTMaaaH HyKo-
THLI Kepak Oynanu. ByHunr yuyH rnpobupkara TeKiiMpuiaéTrad
spuTManaH 5-6 Tomuu comiHamm, yerura NH,Cl xpucranmmapu-
man 6up Heyacu TanviaHamu Ba ras (N,) uMkum TYxTarynya
nenmanand. CyHrpa NO, yuyH peakims 6axapwianu. Hiviia nina-
CTUHKAra MubeHWIaMUHHYHT KoHUeHTpanrad H,SO, naru apur-
MacuaaH 2-3 ToMuMcH KOMIalITUpWIaay. YHra Lmina taékua
épmamuna 1-ToMUu TeKIUHPUIAETTaH 3pUTMAaH Kyiunub, apa-
nanrrupunamt. NO, wonu 6§iica, TVK K¥K paHr naiino 6ynanu.

7. Auerar anmornu CH,COO v Tomau. Arierat aHUOHU Xy-
cycuil peakuusnap épnamuna (16.4-ra Kapanr) aHHKIaHALM.
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16.6. I, II Ba Il rypyx anuonjapu apajamMacHHu
AHAJM3 KVAMI TAPTHOW

Hkopwnit MeTaiapHUHT TyapHflaH TaliKuJl TOMraH, TeK-
mupwiaérran aputManad 30-tomun (1,5 mn) onub, aHanus
KATUHAIW. DPUTMAHUHT KOJIraH KUCMM TEKIMMPUITHIMHT OXU-
PUrada Ba WII HATHXANapUHW TOTIIMPryHYa CakiaHaIu.

I. JacrnaGku chuOBAap: DPUTMAHU MYXUTH YHHBEpCas
MHAMKATOP KOFo3u Ouian ymuad kypumay.

|. BapuAYA rypyX aEdORIApH OOPINIHHA TeKIUHPHIN.

DPUTMaHUHT MYXWTH KMcioTany 6yica, 6y Ba (OH), sput-
macu OunaH HelrTpamnanub, pH=7-9 ra etkasunagu. Hetirpan
KM KYYCH3 MIIKOpWIT 3puTMazaH 4-5 ToMuu oJiM0, IIyHYa
xaxmaa G6apuit XJ10pu 3pUTMacu Kyumwiand. Yykma Xocwi
OVuMIIM OMpHMHYM TYPYX, aHMOHJIapu OGOpPIMTUHM KypcaTalu.
Bynnai xonga OUPUHYM FYPYXHUHT Xap OUp aHHMOHM YUyH Xy-
CyCUN peakuysuiap KWimb Kypymam.

2. Vikxkunyn rypyX aAMOHJIAPH GOPIMIHHM TeKinHpPHIL.

TexkmydpunaéTran 3puUTMaHuHr 4-5 ToMuucHra 6up Heua
TOMYM HUTPAT KMCAOTA Ba KYMYLI HUTPATHUHT 3pUTMacHIaH
4-5 ToMuu Kymmmany. Yyxkma xocua 6ica, MKKHHYM TYPYX
aHUOHIAPU TOTIUIAIN.

3. AHHOH-OKCATOBYRIAP GOPIANTHHRA TeRmupu. TeKIipu-
J1a8TraH SpUTMaHUHT 5-6 ToMyucHra cyadar KucnotaHuHr 2N
SPUTMACHIAH KUCIIOTAJIA MYXMAT XOCHUN KMJMLI YUYH KyIlInia-
au. Cynr KI sputMacumad 2-3 ToOMYM Ba KpaXMai KielcTpunan
Oup Heua ToMuM KYumnaau. AHHoH-okcuwiopun NO, 6irica
3pUTMA KVK paHITa KMpaiu.

4. Ammon-gairapysusnap Gopymrism chuab kypum. Teximupu-
Na€TraH 3pUTMaHKUHT 5-6 Tomuucura H,S0, aunr 1IN spurMacu-
naH 2 oMy Kymmtami. Cyur KMnO, HUHT cyloNTHPHITaH 3puT-
MacuIaH 2-3 TOMUYM KYIIWiany. Arap Kajiiii nepMaHraHatr Spur-
Macy paHICH3NIaHCca, TeKIIMPUIAaETraH 3pUTMata aHHOH-KaWTa-
pysaunap — SO,, NO,, I', Br (ClI- xam) Oy1miin MyMKUH.

5. Taznap axpanmonas canad xypmu. Tekumpuiaérrad apur-
mauuHr 3-4 romumicura H,SO, nuur 4 N sputMacunad 3 ToMmau
KYmuiu6, mpobupka ceKWH Jakikatunamy. I'aznap axpaiuinm
ceaunapnu Oynmaca, 3puTMa oxHcra ucutuiaagu. las
nycdakyatapuHUHT axpanuiuy spurMana CO.x, SO,», S, NO,
aHUOHJIapy OYmuiin MYMKUHIMIUEY Owigupanu. CO,, SO,
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H,S, NO, rasnapyHuHr xoccanapy (XWod, paHri)ra Kapao,
VIAPHUHT MyMKUH 6YnraH TapKuOUHU aHUKIaHaau.,

UyHnait kunu6, nactinabky CUHOBIAP acOCUa, TeKIIMpHIacT-
raH spyTMa Tapkubuna KaHnaii aHmoHnap OYIMINN MYMKWUHIIAIM
TYFpUcKaa xXynoca ynkapwianu. Lyrnait KeiHrisa aitpum aHuoH-
JIAPHU TEKINVPUIAETTaH 3PATMANAH TONHILLIFa KVPWLIWTIAINA.

11 AlipymM aHMOHIAPHU TOTIHII.

1. Cyadar-non SO nu Tonmm. TeKIIUPUIaETTaH spUTMa-
HWHT alipuM ynyiuuaaH onub 2-3 ToMai oJiMb, KUCITOTAIM MyXUT
XOCUJ1 KWJIMII YYYH XJIOPM/L KMCIIOTa KYIIMIaau Ba 2-3 ToMYH
Gapuit xmopun spuTMacHiaH Kyirunagu. Cysiaa Ba CyioJITUPHIL-
rad KMCIoTajlap/ia 3pyUMaitiiurat oK uykMa Xocuit 6ynuimm SO,»
aHWoHHW SopnurdaaH nanojar Gepamu.

2. Cyadmr — won SO,> mu Tonumt. SpUTMAHUHT alipUM yiTy-
WaH Tonuramy. JpurManuHr 2-3 tomuueura H,SO, kjuin-
Jajy Ba McuTwiand. Axpanub unkaérran SO, rasy Kaumii nep-
MaHTraHaT 3pUTMAacy OpKanu ¥Ixkaswiaimu Ba Oy 3pUTMaHMHr
panrcusnanuiny SO> aHuoHW DOPAMTUHHM K¥pcaTaan.

Arap sput™Mana NOz' Ba S* aHuoHIapy Gyiica, ynapHu yKo-
TUIL 3apyp, YYHKU yjap 5032' WOHUHM aHUKJIAIra XajakuTt
6epagu. Exu TEKUIMPUIIAETTaH 3puTMalan 4 Tomuy onub, 1yHya
tomuu BaCl, apurmacu Kymmnam. Xocwun 6§raH 4ykma LeH-
Tpudyraga axparud ondHagu, cyR OMNaH I0OBWIaAM Ba YVKMa-
ra 2-3 tomur HCI sunr 2 N spurMacuiad kKymand. Axpaiud
yukaétrad rasin KMnO, sputmacuan yrkasum opkanu SO,
ra3u SKaHJIWry aHuKJIaHaIu.

3. Kapoouar-uon CO,> nm Tonmm. TeKmpnaaérrad spurMa-
HUHT aip¥M YIyLiuaas COf‘ AHWOHM TONMWIANK. Arap SpUTMana
SO,* anvonn Gopiury aHukjianran 6yica, ynn gacrassan SO,*
aHMOHMIraya OKCcumail Kepak. ByHUHr yuyH TeKuIMpunagrra
SPUTMaHWHT 2-3 ToMuMcura 8% Jii BoIopo/l MepoKCHI 3pUTMacH
Kyuanmb, cysB xamMomuna ueuruaany. yupan cyur CO> Hu
Xycycuil peakuusnapy acocraa tonunamu (14.4 - 6yituua).

4. Cunuxar won Si0,* ma Tomam. Texumprnnaaurad apurma-
HWHT aiipuM yayimnaad Si0,> aHMOHUHY TOTMIN Y4yH 3-4 ToM-
YW 3pATMAra 3-TOMYM aMMOHMK XTopuI €Ky XIopul KHUCAoTa
TaBCUp rTHpUIany. CyB xammomuna 2-3 MUyt uerrunianu. Si0,”
AHMOHM MIUTHPOKM/IA OK MBUK YyKMma Xocun Oynamu.

5. @ocar non PO mwa Tormm, Texnivpuiaérrad spuTMa-
Jla MKKHMHYHM TYpyX, aHuoHnapy 6¥nca PO, anuoHuHM Tonmi
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Ky¥inaary Taptub/ia amanra olvpuiany. TeKlMpunaérrad 3puT-
Magad 3-4 Tomum onmb, mwyHya muxaopaa BaCl, spurmacu
kyimnagn. YykmanHu axparub onub, cys OWian 10BANanu Ba
HCI punr 2N spurmacy Kyiuwiud, sputunaiu. OJMHraH 5puT-
MaHn amMMHak 6unan pH = 7-8 6ynryfiya neitpannananm, cyHr
6up Heya NH,Cl xpucrajuiapunas Kyuuianm, o3ruHa UCUTH-
jland. Arap CHIIMKAT KMCJIOTa 4YyKMacH Xocwii Oyiica, apuTma
(hunrpnab, axpatub onuHagu. SpurMatan PO annonnapu-
HU TOIIMILI Y49YH MOJHOAEH CYIOKJIMTUIaH OPTHMKYa KVI1iaau,
CYB XaMMOMWJIa MCUTHJIau. DpurMa Tapkubuna PO,* aHUOH-
Japu 6yica capuk uykmMa Tyuiaau. (14.5 ra kapasr).

6. Cyadunx wonn S wm Tommu. TeKIIMPUTaéTraH S5pUTMaHU
WIIKOPUIA MyxXuTra Keatupud, YHUHr |1 TOMYMCHra Harpui
HUTPOTIPYCCH, apuTMacugan 1 ToMun xywmnagu. S* voHu
MIITHPOKUIA OrHadua-Ku3Kuil paHr naino Oynaau.

Cyndun S voHnapu xjaop, 6poM Ba MO/ MOHIAPUHU TO-
nuira xanakut Gepagu. [y ca6abnu S* nonnapuHu iMyKoTHIN
YUYH HEUTpaa €KM KYYCH3 MIHKOPHH TEKITUPHUIAETraH 3pHUT-
ManaH 5-6 Tomuu onub, ZnSO, spuTMacu KYIWunaam Ba HCH-
Tiaagu. Xocwr 6ynaran pyx cyiadun ZnS yykmacu ueHTpUudy-
rananud axparub TanulaHanu sa uentpudyrataan Cl, Br, Ba
J- voHnapy Tonunagu.

7. Xnopux woru Cl vm, Br poun pa | nonmnm ronmm. Kaiita-
pyBuu anvonnap: SO,>, S,0,> Ba §* - nonnapu Cl, Br, sa J-
VOHJIApUHH TOTIMLITA XANaKUT OepMaidiii, YYHKK YIIapHUA KyMyL
HUTpAT TabcHpuaa 4YYKTHpUAraH yyKMagard KyMmyll
rajioreHuIIapian 16.5 na xypcarwirad TapTHbaa TONMnamm.

8. III rypyx ammonnapa NO,", NO,”, CH,COO- napau ro-
mam XaM 16.5 na xypcatuirad taptubaa TOMWIKIIM MyMKUH.

Casounap

1. T ananuruk rypyxra KafcH aHHOHJIap KMpaAu Ba yiap-
HU 1Y TYpyXra HUMa acocaa KupuTuirai?

2. YynHuM rypyx aHHOHJIADMHUHI HMMA YYYH YMYMIYPYX
peareHTH HYK XucobnaHanu?

3. Hurpar aHMOHUMHM KaH[al Xycycuid peakiiusiiap €pna-
MUia TOTMII MyMKUH?
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4. Auerat aHMOHM YYYH Xoc¢ BynraH peakLiMAnapHH1 TYILIYH-
TUPMHT Ba PEAKLIMS TEHTIAMANIAPUHM TY3UHT.

5. Hutputr aHuonura xoc OYnrad Xycycuil peakuMsuiapHu
TYLIYHTUPHHT.

6. HuTpar voHu Kangal kKunub HUTPUT MOHU MIITUPOKIMIA
Tonunanu? Peakuiyst TEeHITaMalapUHU €3WHT.

7. Dputmagad NO, aHMOHMHM KaHgai KWiIHO HYKOTHLI
MYMKHH?

8. Kyiiunary peakuUsiHMHT MOJIEKYJSp TeHTJIaMacuHu Ty-
aunr. MnO,+NO,+H*=Mn*+NO,+H,0

9. YuuHYM rypyx aHUOHJIAPY apajlaliiMAaCHHU aHAIU3 Ku-
JIMI TapTUOMHW TYLIYHTHPWHI.

10. Kanpatt xunub xnopus, OpoMun Ba Hoaua aHWOHTapH-
HU cyadUI MOHU MILTUPOKKIA TOMMHHI MYMKUH?

11. BupunuM rypyx aHHoHNapu Gop-UyKIuruHu (apanain-
Mafia) KaHiai peakuygnap eépaamMuia OMiuis MyMKXuH?

12. ApanaiuMa Tapkubuga UKKUHYW TYpYX aHKUoHapK Gop-
JIMTH KaHAai TeKIUpUIamu?

Tecraap

1. 111 rypyxra Kaiicu aHMOHIap KHpagu?

A) Hwutpar, xiopui, Homua, HUTPUT aHWOHJIAPY;

B) Cyndar, kapbonar, cynbur, cyndun aHUOHAAPYK;
C) Hurpat, HUTPUT, alleTaT AHUOHJIAPK;

) Hutpar, 6pomua, Xnopwi, HOAUI aHUOHJIAPH;

E) ®ocdar, Hurput, cwiMkar, kapboHaT aHWOHIApH.

2. Temup (111) xnopun Epnammusa auerar aHUOHHHM TOITHIL
HUMara acocnanran?

A) DpUTMa PaHIMHM XOCHJ OVIYBYM TEMMpP alleTaT XHCo-
oura ysrapuiiu;

B) I'maponu3 xapaéHuja TEMHUP alleTaTHWHI acOCH TY3M
xocun G¥nmmm xpucobura,

C) TeMup aueTaTHUHT TYIUK TMAPOIU3HM HATHXKACKIA Te-
MHP TUAPOKCHAHUHT YYKMAacu XOCU GVnuiiiira;

) Cupka KMCHIOTaHHMHT Y3UTa XOC XUAWUra;

E) Temup (1II) aueraTHUHr uykMacu xocun Oynminura.

3. Hutpar Ba HUTPUT aHHOHJIApHHY IudeHWIAMIAH peareH-
T épIamMyia Tonuia KaHuai aHanutTuk addexr kyzatunamu?
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A) DpuTMa KYK paHITa KMpanu;

B) ODpurma capuk Tycra Kupanu;

C) Kyxk uykma;

1) Capuk yykma; f

E) Kyurup paHrnu ras xocwn 6ynanu.

4. Hutpat aHMOHMHM AudeHIaMWH O1IaH ToNMIIa HUTPUAT
AHWOHMHUWHT XalakuT Gepull TaCUpU KaHmai iykoTunanu?

A) Hutput aHHOHUHM HVKOTHIN YIyH peakiidoH apaialll-
mMara Kucnota KViuub, McUTHII;

B) PeakuuoH apananiMara aMMOHUI XJIOpUJ KPUCTAILIapU
KYIIMO UCUTHUILIL,

C) PeakijuoH apanaluMaHyi KaiHATHIIL

1) PeakiioH apanalimara KMCJIOTa Ba.aMMOHMWI XJIOpUA
KpUcTamapy Kyub, KUsaupulr;

E) Peakuuon apamamimMara MIikop Kyimb HCHTHIL;

5. Hurput annonunu NO,” HOHM MLITHPOKMIA Kaﬁcu pea-
reHT GMaH TOMUII MyMKUH?

A) Muc meranu;

B) AmomuHuit MeTanu GuiaH MUIKOPWH MyXMTIa;

C) Kanwnii itoaua GunaH HINKOPHt MyXHTIa;

) Temup (I1I) xmopun spuTMacu;

E) Cyndar xucnora Ba kanuii Hoaua, KpaxMan 3pUTMacH.

6. ApayaluMaHy MyXUTHHM K1cnioTa 6wian pH<7 kunranga
3PKUH Hoj axpanub yukca, peaklMOH apaialiMana KaHnau
HOHJTap UIUTUPOK 3Tagu?

A) Vonun Ba HUTPaT aHUOHJIADH;

B) Vionun Ba HUTPHT aHWOHJIApH;

C) Woaun Ba Xmopwi aHUOHIAPY;

1) Womun aHvioHu;

E) Vlomun Ba auerar aHUOHJIApH.

7. Arap HATPWILIM TY3M HeHTpal MyKUTTa ora 0ynca, KOH-
ueHrpnanrad H,SO, Ba MUC MeTanu Tabeup ITTUPHUIICA, IPUTMA
Ccapuk Tycra KUpu0, KU3IUPUITaHIA KYHFUP ra3 yuKca, 3pur-
Maja KaHjgail aHuoH 6¥nanu?

A) Hurpar;

B) Bpomun;
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C) Xnopunu,;
JU) Woman;
E) Auerar.

8. PeakiuyoH apanamuMara cyidar KWCiIoTa, Kanui Hommu
Ba KPAaXMaJl 3pUTMAcH KYIUMATaHNA apanalliMa KyKapcea, peak-
LMOH apanaiiMana Kauaak anuod 6ynaxu?

A) Hutpar;

B) Cyndun;

C) Hurpur;

H) Xnopu;

E) Anerart.

9. Texmupunaérrad sapuTMara cyidar KHCIoTa Ba Kanuid
TiepMaHTaHaT 3pUTMACH KYIUMATAHAA YHWHT PaHTCHU3TAHUIIN
Ky3aTuica, Jactiabky 3puUTMajia KaHjai aHuoHIap oynuiinm-
HU aHUKJIAHT.

A) Cyndur aHUOHH;

B) KapGonar anuoHuH;

C) Cunukar aHuoHH Ba QocdaT aHUOHH;

) Cyndwur, HaTpur, xnopun, GpoMun, Hoaun, aHUOHIApH;

E) Auerar Ba kapOoHAT aHHOHJIApH.



XVII BOB. KYPYK MOJJIA AHAJIN3N

17.1. Kypyx, MOAJaHH aHAAM3 KHIMINTa Taiépaam Ba
JAcTIA0KM CHHOBIAD

Kypyk MoJLlaHu, SbHU TY3J1ap apajlailiMacuHu cudar Xuxar-
JaH aHaIM3 KWW TapTUOMHM KYpUO YMKAMM3. AHATM3 YUyH
KATTHK, XONaTnarid Mojaafas, ogaraa 0,1-0,3 r onmuuany. Momna-
HU aHajik3ra Talépialil YHY YWHHM XaBOHYana MaijananiiaH Gorir-
JaHafaM, YYHKH KYKYH XO/W/iard MOJIa OCOH 9puiinu. Arap aHa-
Jm3ra Gepwirad HaMyHa Malifia Kpycraiiap xoauaa 6yica, yHU
Maiimanaiira XoKar Koamaiau, pakar yHy muia tTaékua Sunan
sixumnab apananrupuil gosuM. Malijiananran HaMyHa y4u KEeMra
OymHamA: OUp KUCMM KATHOHJIAPHU aHMKIANl YIyH, MKKUHYH
KMCMH aHUOHMApHU TOMMIN YYyH MILIAaTHICA, YIMHYM KUCMH
KucMaH gacT/iabKuy cMHOB/apra WIUaTuiaay Ba 6as3u Taxpuba-
JIApHU KaiiTa 6aXapuil yuyH 3axypara KoNnupuiany.

Jactiabku cunosiap 6as3u GMP MOHJIADHU CUCTEMAaTHK
aHanMa3rava Toruura épuamM Gepaiay Ba UIMHU eHTHLIALLUTHpa-
. JlactnaGku cMHOBNIapaa aTaHrady 6yain peakuusiapy KWino
k¥puiann. By CHHOBIAPHMHT HATHKANIADY CUCTEMATUK aHATU3a
TaCOMKIAHUIIK Kepak.

Bepuirad HaMyHaHMHT aHaJIU3H YHUHT CYBAA 3pHIIHHYU TeK-
wMpHigad Gonniadanyd. BYHUHT VIYH MOIIaHMHT OHMp Heya
sappavanapu 10-12 ToMuu AUCTUIIIAHTAH CYBI2, aBBaJl COBYKIA
Kepak 6yica ucuTuG, spuTHb Kypunanu. Arap Gepuirad Moaia
HaMyHacH cyBia spumaca €KW €MOH 3puca, yHia 1y Moaja-
HUHT OJIIWH COBYKJAA, KEMWH UCHTWIITaH CUpKa KUCIOTaja,
CYHT cyrosiTupuarad Ba KoHueHtpiaanrad HCI na spuiu-spu-
MaciIMru Ba HUXosT 3ap cyBH (1 Mon konu. HNO, +3 Mo KoH1
HCl)aa spuiin cuHab Kypuanamgy.

K{nuunuk aHajiu3 KUNWHagurad Moaaaiap IUCTHIIaHTraH
CYBAA Ba CYIONTUPWITAH XJIOPUJ, KUCIOTaAa Spuidau, my ca-
6abau 6y MojialapH KOHIIGHTPJIAHTaH KHc/loTanapia Ky 3ap
CYBMIa IPUTHUILITA X0XKaT KomMmalu.
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MomaHVHT 3pYBYAHIAMIY TEKUIMPYBIAH YTKa3Wiray, Ha-
MyHaHuHr 6upunum kuemu (0,03-0,1 r) KoHyccuMou npo-
Gupkara conuHub, yerura 1-3 M. TaHIaHTaH 3PUTYBYM
KYV1IK0, >puTHIIany.

Bepuiaradn HamyHaHW XJIOPHI KMCIIOTama SPUTUIAIUTAH
Oynca, rasnap (COE, H,S, SO,) axpanub uuxuimra 3sTudop
OepuHr, YYHKU YIAPHUHT YUKUIIW apajgatiMa Tapkubuia 6up
kartop anuotnap (CO,», 8%, $O,>, §,0,>) 6opaurvnu Kjpca-
tagu. HlyHuHroek, Xocun KUAMHIAH 9PUTMAHUHT PaHrHHH
Ky3atuHr. Kydeus xucnoranu spurmanapia Fert ou-gimn Tyc-
ra, Fe**-caprum, Cr*-aumn, Cu*-xasopaur, Co¥'-nyiru,
CrO ~capuk, Cr,0,7"Ku3ui-os10B panrura ara 6ymagu. Hamy-
HaHU 3PUTHILIIAH Xocuil 6Yniran apuTManap paHrcus oyica, 6y
VOHJIap OYIMaciury MyMKHH.

17.2. Kypys moaza TapkuOuaard KaTHOHAAPHA TOMHIN

Kypyx Momnanu sputwiradgad cVHr, gacmial yHoaH Ka-
THOHJIAP TOIWIANY, YYHKH 6ab3U KaTHOHAAPHUHT 6y 1Ly 6ump
KATOp aHUMOHNAPHM MOAAA Tapkubua Hykaury T¥rpucuia xy-
Jjioca uvkapuiura épnam Gepanu.

Kypyk Moma spurmacu Tapkubuna PO,> aHHOHAApUHUHT
OYIUILM KaTUOHJIAPHM ToTura Xanakur Gepaau. 11 rypyx ka-
tHornapunu (NH,),S Tabcupuia YYKTUPHILIA HUILKOPUIA IPUT~
MagaH O6up BakTHMHT ¥3umaa 1l rypyx karvonnapy Ba marHuii
katMoHUHU ocharnapy xaM uykMara Tyiuub gKonamd. ILyH-
jaii kb PO anmonu wirrupokuna 11 rypyx katuorsapu-
Hu 1l rypyx karuoHnapupan axparub 6VnMainy. YiapHu ax-
paruin yayH sputManan PO’ Hu iifkotnin kepak. byHusr yayH
IpUTMaa KUCIOTAIM MyXuT (pH=35) MaBXy[ Kuwiaauran ate-
Tar Gydep apanamva CH,COO+CH,COONa murupoxuaa Fe™
Ty3napu 6unan PO, uu FePO, xonza uykmara Tylmmpuiany.
PH nunr OyHpait kuiimatuaa Ba?*, Sr**, Ca?* pa Mg?* wonna-
pu Xamua Zn**, Mn?*, Ni**, Co*" Ba Fe** (apHUW Oapua UKKU
3apgaNy KaTUOHINAP) 3pUTMAalia Kolaiu. AJIOMMHUI, XpoMm
docarnapu, akcunya FePO, 6unan bupra ujkmara Tymamu.
DochaT aHUOHMHY TYNUK YyKMara TYIIMPUIL YIYH OpTHKYA
Fe** karuonnapu 3apyp 6Vmagu. Oprub KonraH Fe’* vu iyKo-
i Ba FePO, nu T¥nuK axparu® onvi yyyH 3puTMa KaiiHa-
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Tuaand. bynna oprukua Fe*' katMoHnapy acociy arerar Xonuia
uykmara Tynrand. Y¥kma axparu6 ominub AP, Cr¥tkaruoriapy
Oop Wikiury texwypuaanu. Uentpudyrat Tapgkubuaarn 6oinka
karroniap Gopauru I-V Typyx KaTvonapy apamaniMachHM aHa-
JIU3 Kymam tapTuom 6¥iivda rormananw (13.6. 6¥iinga).

17.3. Kypyx Moaza TapKkuOMAary aHMOHIAPHN TOMMII

Kypyk, mMonma spUTMacuaH KaTWOHJIAPHM TOIMIL Kapaé-
Hia Hyn-iynakai y Eku 6y aHKHOHIapHWHT Sop-MyKIUTY TYrpU-
cyma MabIymoTra ara 6ymai myMmkuH. Kypyk Monda cyiontu-
pUATaH XJ0puiL KW HUTPAT KWCIOTANa 3puTHITaH Oyica, Ba
Oy spurMazad Ba*, Sr?*, éxu Pb** xatvonnapy aHMKIaHTaH
G¥u1ca, Y3-y3unaH paBIIaHKH, TeKIIMpUIaéTrad apurMana SO,
anuoHnapu 6ynMaiinn. Helttpan €kn MIIKOpUil MyXUTIIA 9pHT-
manad Ba?'katuoHnapy TonwiraH 6yaca, MIMOHY OHJIAH TeK-
IIMpWIAETraH 3puT™Mala I rypyx aHMOHIapUHKHT XaMMacH iyK,
ned aditnin mymxud 6ynagu. Uykmacu GynmaraH spurMamad
Ag" katuonnapu tormmica, 11 rypyx aHuoHiapu UYKIUTHHA
kypcaramu. CO,>, S*, SO,> Ba S,0,* aHnonnapu 60piury Ka-
THOHJAPHHW aHaJIM3 KWIKII HYIUAa 2pUTMaHKM KUCIOTal MY-
xutra Kenrtupuiyia rasnap (CO,, H,S, SO,) axpanmu®b yukui-
ra kapa® TONWIHIOA MYMKHMH.

Texkimupunaérrad KypyK Moila 3puTMacujla aipuM aHu-
OHJIAapHUHT Gop-UYKIUIY XaKuIa Xyjoca YMKApUATaHIaH, YHIA
OVnUIIY 3XTUMOMHA TYTWINaH aHUOHIAPHW TONMMIITa YTUAamu.

AHWOHJIADHM TOTUIN YIYH KYPYK MOJUIAaHW Maxcyc Taiép-
nab onmuu 103uM. AHMOHIapHH ¢akar sputMana K¥, Na*sa NH,*
KATUOHIApY UIITHPOKMAATHHA OCOH aHUK/IaIl MyMKIH. bollka
KATHOHJIAP, S’BHU «OFMp MeTayulap»HMHT Kathonnapu —II-V
TYpyX kKatvmoHaapu Mg?t xaTuoHM OwiaH OMpraivkaa aHHoH-
JIApHY aHUKIAIIra XaIakuT 6epany. Spurmana 6y KaTHOHJIApHUHT
Gab3nIApUHU paHTIM OVTUILIYM, oKCHIUIall-KalTapUIll Xoccana-
pu Gopsiury, 6Mp Karop aHMoHIap GunaH OuUpKuUO, gyxkMa
Gepuiira KoOWin 9KaHIUrd aHWOHJIAPHM TOIMLITA XaNakuT Oe-
pany. LLIVHUHT YAOYH «OFUP METAIUIap»HUHT KATUOHIApHHY HiKo-
THIII Ba XaMMa TY3JIapHU HaTpuil Ty3jlapura ainaHTUpUIl MaK-
canvpia TexipuiaéTrad Mojyia Hatpuit kapGonar Na,CO, spurt-
macu kymmb gakiHarwianu. Byuna 11-V — rypyx katuonnapu
kapOoHaTinap €KW FMIPOKCUIUIAP XONUAA YVKau:
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BaSO,+Na,CO,=BaS0,} +Na S0,
AICL+3Na,CO,+3H,0= 2A1(OH) 4 +6NaCi+3 CO,1

Taxmunan 0,1r xypyx monna Turesnga 0,41 KMMEBMI TO3a
CYBCU3 HaTpuit KapGoHat Na,CO, Ounan apaiamiTUpUIagH,
yerura 50-60 ToMuy JMcTWUIAHTaH CYB KYLIWIAIW, apajiaiiMa
5 MMHYT nasoMmupa (OyriaHraH cyBHM YpHUHH TYARMPUG Ty-
PMIU YUYH cyB KYuub TypraH Xosia) KallHaTWIany.

Turengarn 6ynran apanaiimMa KOHYCCHMOH Npobupkara yTka-
aunany, veHTpudyranaHut, yykmacy axparwiany. OmHraH spuT-
M2 «COJUTHA cYpumM» HOMM OumaH ataimb yHuHr Tapkubunary I-
I rypyx anuonnapu 16.6 Ganjia Kypcatuiarad Taprubna Tornu-
Nanau. AHANU3 KWITHIIIAH OJUTUH «Cofaiy cVpuM» Hatpuil KapGo-
HaTHUHT OPTUKYACHHA UYKOTHIL MaKcaaMaa cupka Kkucnora ou-
JIaH HelrpannaHami. By HIUHU XKyJa SKTUETIMK OunaH Gaxapuil
NI03UM, KUCJIOTanaH Kynpok, ikymuica S, NO, Ba Gansu Gup
AHWUOHNAPHU HIKOTHG 1000puin MymkuH. IyHu swtubopra onuu
Kepakku, CO aHuyoHM c¥puM Tal€pnainja spdTMara Kupubd
konamy. Uly cababnu CO,> aHUOHU KYPYK, MOIAHUHT O3TMHA
YAVIOVAAH XJIOPUL KUCNOTa TAbCUP 3TTUPHO TOrUaaau.

Kypyk Moziia apuTMacu TapkuGuaard KaTHOH/Ap Ba aHU-
OHJIAp AHMKJIAHUD OYNray, TeKIUPUIagTraH HaMyHaHU-Ty3 Tap-
kubuy TYFpUcuIa xynoca yMkapunauy. Macamas, arap Na't, K7,
NH," karuonnapu Ba NO,” aHuoHu Tonunrad 6jnca, HamyHa
KajlMiIM, HaTpUMANY Ba aMMOHMIA HUTpaT/iapyu apanalliMaciiaH
nbopar 6ynamu. bopmuio, K* karnonu, urysunraek SO, sa NO,-
aHUOHJIapH TonWITraH Oyiica, yHIa KYPYK MOLJ2 MKKH Ty3 —
K,SO, Ba KNO, apanauivacu 6y516 uMKagy Ba X0Ka3o0.

Casonnap

1. Kypyx Momia HamyHacy OuiaH yTkasuiagnrad gactiab-
K{ MILIap HUManapaad ubopar?

2. BepunraH Kypyk MOIJaHWHI 3pYyBYaHJIUTH Kaiicu Tap-
TUONA TEKIIMPUIAIM, 3PUTYBYMIIAp KaHJall aHuKTaHaau?

3. OpurMmara YTKa3sWIraH MOIJIaHU aHAJIW3 KWIKIITa KUPK-
IIWNTaHaa aBBajl HUMara 35TMGop KuiuHanu?

4. Kanpaail kaTuoHnap TeKIMUPUIaAUTaH 3pUTMara paHr
Bepamn?
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5. PO aHMOHU MIITUPOKKAA 111 rypyx KaTMOHNApUHA KaH-
nait ityoiap 6unan 11 rypyx KaTHOHJIapUaaH axpaTuil MyMKUH?

6. KypyK MOAZaHMHT «cofany cypuMu» KaHnau iyn 6unan
TaiiépnaHangm? {

7. “Conanu cypum” Taiiépnamigad KaHaai makcaa Kysna
TYTUIagn?

8. Kypyk Mofia Tapkubuia Kyiugari rysnap 6yica, coma-
JIM 3KCTpakT Taépnallja kKaHaai peakumsiap couaup Gynuium
MYMKWH?

a) Cr Cl, +Na, CO, =

6) CuSO,+ Na, CO, =

B) Sr Cl; + Na, CO, =

9. Texumpuiaérrad KypyK MoJijia 3pMTMAacH Tapkubura KUpys-
4l KaTWOH Ba aHMOHJIAp TOMMWIITayd, KaH[al Xyaoca YMKapuianu?

10. MonunauuHr cudar Tapkubu acocuaa 31eMeHTHUHT MUK -
JOpUM TapkubuM xakua xXyJioca YUKapuIl MyMKUHMM?

Tectaap

|. Mogmanuur cudar aHa/lM3u HUMagaxs botnasagu?
A) JUcTUIUIaHTaH CyBAa OPUTHILIAAH;

B) Kyycus kuciotaga spuTUILIIaH;

C) Kyunu kucioraga SpUTULIIAH;

) Kucnoranap apamaiimMacyiia 3pUTUNIIAH,

E) Xap xun spuryBumiapia KeTMa-KeT SpUTHIINaH.

2. Kangaii kaTnoHnap spuTMara panr Gepanu?

A) Cumob (1), MuuIsiK, HUKEN KaTHOHJIApH;

B) Muc, kobanrt, Huken, temup (11I), xpom (I1I), xpom
(V1) katuoHnapu;

C) KYprouiMH, CTPOHLMWH, XpOM KaTHOHJIAPH;

) Kanmuii, kobanr, cumo6 (II) karuoHnapu;

E) Harpuit, kobant, Gapuil KaTHOHJIApH.

3. DpuTMa MYXWTH HeilTpan 6Ynuim HUMaH! OWILIUPaIn.

A) Kyunu Kucnoranap Ty3napd WIUTUPOKWHM;

B) Kywin acocnu Tyznap GOpaurvHu;

C) Kyunu Kucnora Ba Ky4iMd acociaH Xocun GyiraH Tys-
nap GOPIMTUHM;
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J) Wonnanvin RoHCTaHTacH AKWH OVAraH KyucH3 KMCiio-
T4 BAa KYUCH3 acociaH Xocui 6YnraH Ty3nap GOpauruuu;
E) C Ba ]l 6ananary xaBobiap bupranuxia,

4. BpUTMAHKHD KMCTIOTATH MYXMTH HUMaAaH gatosart bepammn?

A) Kyunm xucaoranap Tysw GoOpiuruuan;

B) DpxuH kucioranap GOpAMrUaaH;

C) Kywiu KucaoTa Ba KYUCHU3 acociaH Xocuil Oyiaran tys-
nap GopiuruaaH;

J) Kyucus gucnora Ba KyucHu3 acociiad Xocwi GiraH Ty3-
nap GopauruiaH;

E) A,B sa C Ganga xypcarmnirad Tysnap Sopauruiiad.

5. DpUTMa MYXUTH MILKOpME OViMinn HuMa xyucobura ke-
U0 yukapu? .
A) Kyunu KucioTa Ba Ky4id acociap Ty3napyu 6opiurniaH;
B) Kyunu acoc Ba KyucM3 KUCJIOTa TY3APH UIITUPOKIIAH;
C) M'uopoxeyuiap UINTUPOKUIAH;
M) A Ba C 6anjary xapobnap OUpraaukia;
E) B Ba C Ganparu xkapo0nap GUpraaukia.

6. Kyitunary TyanapnaH Kaiicu 6upu Heitrpan Myxutia 6a-
puil xutopun 6uiIaH ok 4ykma Xocun Kunaau?

A) Harpuii cymnbun;

B) Kammit cyndar;

C) Kanmuit xap6GoHar;

) Harpuii HuTpHUT;

E) Kamuii anerar.

7. Ty3HUHT CYBIATY PPHMTMACH UILIKOPUIA MyXUTra sra 6ynuo,
#1071 3pUTMacy Ba KallWii epMaHraHatr SpUTMacy PaHTHHM 3rap-
TUpCca, KUCITOTa TAkCUP 3TTHpWIcA ra3 axpaica, Kalcu Ty3
aHalu3 KUIuHaérran 6ynanu?

A) Harpuit cyndwr;

B) Kanuii cyndar;

C) Kanuii xapbownar;

) Harpuit vurpur;

E) Harpuii cummkar.

8. Ty3HUHIr CyBOArM 3pUTMACH HIIKOPHI MyxuTina G¥ica,
MOl Ba KajlMii mepMaHraHar 3puTManapy pauruHu ysraptupea,
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B4 KWUCA0Ta TabCHpUOR YTKUP XUUIK a3 axpanca, KaHIai Ty3
AUAIW3 KUTUHaETraH Oynauau?
A) Harpuii xapGouar;

B) Harpuii nurpart;
C) Harpuit cymndar;
M) Harpui#i cyidar;
E) Harpuii cunukar.

9. Mojga cyBna spyca Ba YHUHI 5pUTMacura HaTpuit kap-
OoHar, Gapuii Xmopun, KyMyll HUTpaT TabCcup ITTPUITaHaa
afkManap xocuii Bynmaca, TEKITMPWIAETraH MOJa TapKubH
KaHnai 6ynampu?

A) V rypyx karuoxnapu Ba | Typyx aHuoHnapunan ubopar;

B) 11 rypyx karvonnapu Ba Il rypyx aHuoHIapuiaH taui-
KMJI TONTAH;

C) 1 rypyx xarronnapy Ba 111 rypyx anuonnapynan ubopar;

) Crponunit karuonu Ba 111 rypyx aHuonnapunan nbopar;

E) 11 rypyx xarvonnapu sa Il rypyx anmornapuias ubopar.



VYUHYHA KHUCM
MUKJIOPUY AHATN3

XVIII BOB. MUKJIOPH AHAJIM3HVHT
MOXUWATHA BA YHUHI' METOAJIAPH

18.1. Muxnopuii ananus Ba YHHHF KAMEBHIH METOIapH

MuUKIOpHH aHANH3 MOAAARAPHUHT MUKIOPUIA TapKUOGHHI
aHuKgIamra UMKoH Gepagurad MeToaIapHu YpraHany.

Mugpopuii aHamu3HUHT Bazudanapy GUpUKMaTapHary
KUMEBMI snieMeHTIap (EKM YIAPHHMHT TYPYXIapH) TapKuOHHN
MMEKJIOPUM XUXaTaaH aHuiamaup. Muknopuit ananus épna-
MHMa Xap XU aHUKJIALIApHW YTKa3Wll MyMKUH. Mypakkad
Moma (KucioTtanap, Tysnap Ba Gomkanap) TapkuOura KUpyB-
Yl 3MeMEHTIAPHUHT Maccajiiapyu opacuaary sHucbatHu, 3puT-
Magary Molnajiap MUKAOPMHM, MOLNAIap apajaniMacu Tap-
KHbHTa KMpYBYHY 37eMeHTIap (HedTnary yiepon Ba BOAOPOL)
MUKJIOPUHY €KMW pypanap, MUHepawiap, VFUTaapaaru y €ku 6y
KOMITOHEHTIAPHUHT TApKUOHH KUCMMHK aHWKIAWl MYMKHUH.

Muxnpopuit aHanuz doinany KazuaMaiapHu uanab ronuu,
METAUIYPIruis Ba KUMEBMIM TeXHONOTYsE, BHOKMME Ba arpoOKuME,
TYOPOKLRIYHOCIUK, Yeumiukiaap (pU3HoJorusac, 10pUILyHOC-
JIMK, THOOKET Ba DolKa coxanap 6unaH y3BUil OORIUKIND.

Pusoxcianu6 Gopaérrad Xank Xy:KanuriHUHE TYPIIA coxana-
PY, YYHOHYH, CaHOaT Ba AEXKOHUYMIMK KabW coxaiap MHUKLO-
pU# aHa/iM3 3UMMacura SHrM MyaMMoJap KyriMoxna, Macanas,
KaM YYpoBYM Ba TapKoK, ieMeHT/Iap (ypaH, TUTaH, LMPKOHUH,
BaHaguil, MonudeH, Bondpam Kabunap) HU apaTHIIHWHT SHIH
METOIJIaPUHM Ba MUKIOPAH aHUKJIAIIHWHT Te3Kop MeToiapu-
HY gpatuii Basidanapy; IeKTPOHMKa YUyH Ky/UiaHudaayurad
IOKOPH TO3aJMKKa 3ra 6yiiran MeTaiiap Tapkubmaarv XXyna xam
03 MUKJAOpIaru KyIuMJanapHy aHuKJIalHUHT 3aMOHaBUil Me-
TOJUIAPUHM TOTMII Kabu BasudanapHu KyUMOKIA.
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MukKaopUii aHanu3 YCUMIMKIAp Ba XalBOHJIAp ab30Jiapu-
HUHE Tapkubu TYFPUCHIATY MaBJIYMOTIapra 2Ta 6ynuiura, ai-
PUM 3JIEMEHTIAPHU YJIapHUHT Yeulllyra, pUBOXJIIAHWIIINATA Ba
MAXCYJIEOPIUTHTA TABCUPUHM Ypranuinra uMKoH Gepanu.

Pecnybankamus Xyynuaa ydpaiiiurad ep ocTY Ba ep YCTH
MITHEPpasT XOM alliénap TapKUOUAAru Xank, XyKaJuriHy pUBOXK~
NAHTUPUII YUYH 3apyp G¥iiran Metaiiap, MeTaanMaciap MUKAOo-
pyHM aHUKJIAlAa, NaXTayMIMK Ba Fa/Ula9MiIuK O§Andya XoCHi-
JIOPIVKHU OILIMPMII Y4YH TYNPOKHM O3WK Mojiaiap Ouian
TABMUHAAHUIN AapaXacWHW aHuK/amina sa Ooluka HIVHIa
Uxuiai coxanapiia MUKIOpUNA aHanu3 MeToplapuiad Qoina-
JIAHUII MYXUM axaMusiTra ara.

MuKIopuii aHANM3HMHT X03UPIY 3aMOH Mc'ro,amapm yiya-
HaguraH Kypcatkuwiap (xoccajap): MOJa Maccacu, peareHT
SPUTMACH XaXKMH, 3MEMCHTIAPHUHT CIEKTP YM3HUKJIapUHMHHIP
WHTCHCUBIWTY, KYpuHamurad, MHdpakyusui Ba ynrpabuHadg-
& HYPIapUHMHT IOTUIMILK, COpOEHTIapHUHT ancopbaliMoH
Xoccajlapy, SPUTMANIADHMHT 37MEKTP VYTKAa3yBUBHIIMIM, 3JICKT-
poa moTeHUuanu, nugpQysMoH TOK KHiiMaTH, pajiuOaKTHB
UMITYJICIIAp COHM Ba GOIIKANAp acocH/1a TypJiapra aXparuiagu.

MugmopHii aHATM3HWHT METOIAPHMHM 3 KucMra OyiuHa-
M KUMMEBMH, pu3ukaBuid Ba QU3UK-KUMEBUAI MeTomIap.

Kumépuii MeTotapra rpaBUMeTpUK (TOpTMa) aHaius, THT-
PUMETPHK (XaKMHI) aHANW3 Ba ras’oBOJIIOMETPUK aHalIU3jiap
KUPaJx.

DusukaBuii Ba GUIMK-KUMEBUN MeTOMNapHM LApTIU pa-
BUIIIA MHCTPYMEHTANl MeTOUIap HOMK G1UIaH I0pUTIUIaNA. Yiap-
HMHI KMCKaya acociapy KeWnHr 25-6o6na 6aéH KWIMHaOH.

18.2. AvaausHuAr KWMEBMIT MeTOLIAPH

I'papuverpux amanms. By aHaJIM3HWHI MOKMSTH ILIYHAAH
HOOpaTKU, TeKIIUPUIAAMIaH HaMyHAHWHT TOPTUMM 3pUTMara
YTKazunanM, Kepakiyd KOMITOHEHT MabJIyM TapkubOlnu KuiWH
apyBuaH OGUpUKMa XONuaa YYKTUpWIaAM, IYKMaHU axpaTub
onub, KymuMmuaniapaaHd Tos3alaHaay, KYPUTHUIHMO TopTHIanN.
Y¥KMaHUHT MaccacuHM ynual, TeKluupuiIaérraH Moija Tap-
xubunary aifHyu KOMITOHEHTHHHT [IPOLIEHT TapKHUOWHK XHcob-
1a6 yukapunaiu. Macanas, xiiopuiap Tapkubuari XJIOpHUHT
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MUKIOPMHY aHuKIauina sputManan Cl- aHuoHnapu Agt karu-
OHJIapKX TOMOHMIAH YYKTUPHIANM Ba KyMYII XJIOpya UYYKMacH-
HHHI MaccacH acoCHia KCpPaKJIH X,HCOGJI&I.U KHJIHWHAaIH.

I'paBriMeTpuK aHanMs Hucbatad aHWK METOJ, JACKWUH YHWHT
KVINaHM KM YerapajiaHrad, YyHKH aMalja 3puMaiiurad aHop-
raHWK MOANATAPHMHT COHM Ky aMac. UykTupysus cudarnma
OpraHyK MOJJANapHUHT KV/UlaHWIa GoluiaHrIIu 6y 3CKH Me-
TOAHUMHT doifaNaHuil KYyJIaMUHY aH4Ya KeHTaluTupau.

TaTpAMeTPHK aBanu3. Y3apo TakCHP 3TYBUM IPUTMANAp
XaXMHHHM ¥iqamra acocnaHradH OYnm0, peareHT spuUTMacu-
HUHTI KOHLIEHTpalMsACH aHUK OVariud Kepak. TUTPUMETPUK
aHanu3na TeKIMpUiIaéTral dpyuTMara peareHT 3puTMacuian
MOJIIaap 3KBUBAJICHT MUKAOP/ap/a peakusira KUpuinrysia
gymunany. Peakuugaudr TaMoM OYIUIIM HHIUKATopIap EKu
OollKa ycyanap OunaH aHukiaHanu. Peakiusara capd 6yirad
pearcHT 3pUTMAcH KOHUEHTPAUMACH Ba XaXMUHM Ounrad
Xonja, aHuKJlall HaTHXanapu XxucobnaHagu. YyHonun, capd
OyIirad MIIKOPp MUKAOPM acocuia TeKiuupuiaéTrad 3pHTMa-
[Iar¥ KMCJIOTa MMKIOPH TOTMIIANH.

TasoBomoMeTPHK aHANK3 AHMKIAHYBYM Fa3sCHMOH MOMIa-
JIAPHUHT XaXKMHHU razjiap apaiailiMacuHU KATTUK KU CVIOK
XOJIaTAArH IOTrUYIap opkKaiu YTkasu®, yidyamra acocnaHraH.
Macanau, rasnap apanammacuaary yraepon (1V) - okeuan CO,
MUKJOPHHY aHMKJalINg, YITIepo JMOKCHIHM I0TYBYM Kalnii
ruAPOKCUIHUHI KOHLUEHTPJIaHraH 3pUTMACH OpKajli rasnap
apananiMacuHu YTkasub, ualikarwiany. I'aznap XaXMUHWHT
Kamaiiuim acocuia CO, HUHT GOM3 MUKAOPU XucoOnaHaIu.
Jlaboparopusnapia TabuMUi OKAKTOWI TapKuOwaru kanuui
KapboHaT MUKIOPYHY, HAMyHaHH XJIOPUJ KHCIOTa 3PUTMACH
OunaH TascupunaH axpanub umkaérran yrepon (IV) oxcun
CO, xaxmuuu ymuain #iynu 6uiaH Tonuiaau.

MuKIopHii AHAIM3HUHT KUMEBHM METOANIAPH TYPJIM-TyMaH
MOIJATAPHUHT TAPKMOMHK aHUKIATA HMKOH Oepany. Jlekun
KUMEBHUM MeToiap Huual YUKApHINHU Hasopar KUIWITHWUHT
tanabaapuHu Gab3y Xoanapna KaHoarnaHTdpoaMaiiu. Maca-
JiaH, TeKIIMpHIaérraH Mmoamaiap tapkubunaru G6an3u O6up
KViudMyaiapHy aHrKamaa KAMEBUI METOIUIAPHUHT Ce3Tup-
JIMTH eTapiy Japaxana Gynamaian. byHpaH Tallkapy, TpaBu-
METPUK aHWKHAlIap Ky BakT Tanal® Kuica, TUTPUMETPUK
aHAIM3NIAPHW KY/UIAHWIMIUW XaM derapaiyu xucobnanaay. Uly
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cabGabnM, XO3UprH AaBpla AHANMIHUHI SHTH, Ce3TMPITHIA
10KOpH G¥nTan Ba Te3 GakapUialuraH METOINAPAHY SpaTHINTa
ypTHOOp Gepimvokna. By saixataad HMsKK-RUMEBUI Ba brizy-

Kapuil MeTooHAp UCTHKOORNU Xucoliamanu.
1
18.3. Texmupuiaguran KOMOOHEHT KOHNERTPANHACHHA
OIHPHIE :

Hazapng pa aManuér ToMOHHAAH, KMMErap TOMOHHAAH OlH-
HaAUraH HATHXKAAAPHHHT CE3THPAMEM, aHUKIMIY BA TYFPUITUTH -
Joumo Tanad KUNHAIY, AMainéraa KYNIVMHYa Iy Ky3ariiain-
KM, aHUKIAHYBYM KOMIIOHEHTHM MUKIOpY MIYHYANVK KaM
Giaapuky, vy KAMEBHH Ba XaTToKY QMEVK-KAMEBUH MeToH-
Tap épAaMuia aHUkAa6G OVnMalimu. MacanaH, TYNPoK cyprMu-
ZIa, TaOMui cyemapia pa Gowkanapna 6ab3H NOHAap Xyda KaM
KOHIIeHTpallkgaa OYnuiny cababnu, ynap MUKIOPHHKW OeBo-
CHMTa MaBXyI 6Varan Metorap OMiIaH anrKiall KiiiuH Gvna-
. Hlyauar yayd, OyHoaii HaMyHalnapHH aHamM3 KHAHIIra
KMPUIIMILIAH OJIIH aHUKAAHYBYM HOHHM aXpaTHIll Ba KOH-
LeHTpAaLMACHHY OINMPHINTA XapakaT KHaHHagd, KoHueHTpa-
IMACHHM OLIMPUIL 3apYPANTUHM cababu, K¥TMHYa ChIeKTpan
BA MACC-CTIEKTpaj aHanuanapia Xyaa 03 Maccanary - 5-50 mr
Maccagary HaMyHanapaad dofigananunanu.

KHIHHAAUTAH aHANM3HHHT CE3THPIHTUHN, AHUKIAUTHHN Ba
CENEeXTHRIUTHHU OIIMPULIHI TYPAY METOMIADH MAbIYM: KH-
MEBHIT METOLTAP ~ PKCTPaKHUA, IYKTHPpHIN, OUPTANHKI2 YVKTH-
DUIT; PUIHK-KUMEBHI MeToUIap — XpoMatorpadmsi, nexr-
POKUMEBMI aXPAaTHIN Ba Xo0Ka30, GU3NK MeTo[nap - Xalaaul,
AHCTHIIALI CYOIUMaIia, OvraaTull Ba Oolukanap. by Meroa-
Jlap HYMZA 3KCTPAKUHAIAIN Ba XpoMaTorpahx MeToIIapt KTl
WULIATHNAH. By MeToIIapHMHE KyJaitnuri nykgan nbopar-
X1, yiap épaaMnia HadakatT TeXHVPUAYBIA 3PUTMA XakKMHU-
HHY KaMalTupubrinia Konmait, my 6unaH Oupra aHMKAAHYBIKN
MOLIAHM KYTTUIDIHK KYIIMMYaNapiaH aXpaTvd oMUl MyMKHH.,
DKCTpaxuug MeToaH Gup-CHPH GUNAH apaialMaitiura cyloK
chazanap opacuaa 3pMradH MOIAAHUHI X4dp XMN TaKCHMIaHH-
IHFa acOCHAHIAH, DKCTPakiUaAa CYBAM 3pHTMalaH MOIUTaHH
cyB OunaH apajalIMAMINTAH OpraHHMK IpHTYBYMAap (xaopo-
dopm, yraepog (IV) xaopum, OGeH3om) €pramuia axpaTHd
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osavp. bawsu Gup axpartul oMUHYBYM MOAJIANap CyBra HUC-
GarTaH OpPraHWK SPUTYBUMIIApAa SXIH IPUiiau.

DKeTpakiMsUIal MeTo OWiaH KOHLIEHTPAAu YTKa3umica,
OyHOa 3KCTPakKLMOH CUCTEMala MOINA CYBJIW SPUTMaHWHT
Xakmu (V M) ma” Xyaa KaM Xaxmiuu (V, Mi1) opraHuk spu-
TYBUM épaamuaa axparub onvHanu. MolTaHWHI KOHLIEHTpa-
uusicu 6y xonarga (V/V, Mapra) owamu. Macaias, 5 Ml 3KcT-
pareHT (OpraHWK SpUTYBYM) €pmamuna 1-2 JIUTp 3pUTMazaH
10-% r MomgaHKu akpaTuil MYMKWH, SbHU KOHIEHTPaUUsIHU
200-400 mapra OIIMPUIIT MYMKHWH.

AHMKJTAHYBYM KOMITOHEHTHUHI KOHLIEHTDALIMSICUHU OlLIH-
putaa xpoMarorpadmsaaas doiigataHuiun MyMKUH. XpoMartorpa-
duk MeTomtap: WOH anMalliMHUIL, TAKCUMIAHKII, ancopOLMoH,
YYKTHPUIL Xpomarorpadusiiapu xkabu typnapra sraaup. Hlynap-
JaH, MacajiaH, WOH AJIMalIMHMIN Xpomatorpadusiciia WOHUT
OPKANW CYIOJITUPWITaH 3pUTMAaHWHT KyTl XaKMIarucu yrrasusia-
K, cyHrpa, copbunaHrad HOHIApP <«dJ0eHT> (OpraHuK SpUTYB-
Yujiap, aHOPraHWK 3PUTYBUMIAD, KUCIOTa 3PUTMAaNapM Ba
SouKanap) HUHT MUHUMAT XaXKMM €praMuaa axXpatud oauHanu.

KoHnneHrpiam - 0y aHalM3HUMHI OUpUHYH GOCKMYM
xucobnanaau. byHnaH keHdHHIM Ba acocui#l 6ocKkuUY sca Moc
KeJlaIuraH MeTo/ épaaMuia KOMIOHEHTHUHT MUKIOPUIA Tap-
KUOMHKA aHUKJIaLIInup.

18.4. Mugnopuit aHANM3A KYINAHKIAIATAH
HaOOPATOPHS KMXO3NAPH BA WANILIAD

Muxknopuit asanus 6yiinua nabopatopust MUIApHHU Da-
JKapyIll YIYH Maxcyc XKMX037aap, UYHHHLOeK, KUMEBKIT MMl -
nap Kepak 6¥nanu. Kynruna taxpuGanapuy 6axapuiiiga Kus-
mipui ac6obnapunan doiinananniany. Ykys naboparopusiia-
pu ra3 6unaH TabMuHJaHraH 6yica, 1500° C raua xapopar 6epa
onanpran Texnwo ropenkacu (15-pacum) gaH doiirananunany.

OnuHrad YykManapHy KaTTUK KU3TUPUIL BA MOMLIATADHHI
novMuid maccara kenripunia 800-1000°C raua ueeuknuk Gepa
onamurad Myden newiapu (16-pacM) UHINATANAIN.

Yyxkmanap, Glokciaap Ba TYpiu MAMILIAD 21eKTP UCTTUY Ba
XapopaTHH aBToMaTHK GouikapyBuu 6MaH TabMHHIAHTaH KYpH-
T mKaduna (17-pacM) KypUTHIAIN.
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16-pacm. Mydhea neuu.

15-pacm. Taz eopeaxacu: 17-pacm. Kypumuw wicagpu.
I-xa60 okumunu OouKa-
puul; 2-2a3 KeauuuHy
bowxapuu.

Mugnopuii aHanW3Ma KYDIaHWIaIuraH UIALUIap IMIIaHuHT
Maxcyc HaBnapuuaH Taépnanub, 6y uauil KUMEBUMA Tabcupra
UMIaMITM, SBHM KMCIOTa Ba UIUKopiap OunaH ¥3apo Tabcup-
JIAIIMaRiIv, XapopaTHUHT KECKUH Y3rapuIlra yunaMjInaup.

Kimunya munarwiagurad KUMEBUE UIUIIUTAp KyHUIA KeJl-
TUPUIANH.

Kumépmii crakannap - 1000, 800, 600, 400, 300, 150 Ba
100 M xaokmnu O6¥nanu. YnapaaH uyKTUPHII peaklivsiapuHu
YTKasuuIna, apyuTManap taiépnauia, CVIOKIHKIapHA KYHuO
onuiaa goinanaHuIagu.

Hlmma Taiékuanap - Xap XUl y3yHIuKna 6yinb, ynapHuHr
auamerpu 4-6 MM Oynamu. by Takiékuanap €épmamuna Monana-
JApHY YYKTUPMIN BakTHIA SpUTMasap apajalirupub Typuia-
1M, spurManap bunrpra Kyhunagu. lluma raliékyanuur 6up
yuura 10 MM y3yHnMkaa OynraH pesMHa Kalmok KUATU3uO,
OyHjlaH cTakaH ACBOPAapyHKM Y¥KMa KOIIUKIapyuiaH To3anaiia
oiiganaHuIn MyMKUH.

1lmna sopoukanap (60° 6Gypyaknu Ba IOKOPU IUAMETPU Xap
xWn Oynradnapu) GuITpram yIyH ULIUIATHUIAON.

Coar olinanaps O6unaH 4yaHrgaH Ba Tacomuduil MEXaHUK
vudnocnaHuIapaat cakiail YYyH crakaHiap, YWHHU Kocaya-
Jap Ba 60INKAa WAMIITADHUHT I0KOPY KUCMM DekuTHIIaiu.

I1luma 6lokcaap, apHy HITHGIU KOTIKOKIa 3ra GynraH cra-
KaHdanap XaBoia VsrapaguraH (rMIpOCKOTIHK €KMW yJ4yBYaH)
MOJIIANIAPHM cakJIalll Ba TOPTHULI YIYH XHM3MAT Kiwiaau. bamann-
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uru 25 MM Ba auameTpu 46 MM OynraH €xku Gananmuru 50
MM, IUaMeTpH 35 MM 6ynrad 6rokcenap doliganaHumr yayH Kymnai
xucobnananu (18-pacm).

IOBruynap yyKManapHu MUKZopaH QWITpra yTKasuiiga,
yyKMaJIapHK I0BUILOA KyanaHunanu. FOBruuHuHr konbacu
xaxmu 250-500 M1 GYnuIM MyMKHH.

}8—pa@, B;axmqlp_ 19-pacm. Brcurxamop.

YnHHA KOCayauap 3puTManapHu OyFIaTuil Ba KONraH KYpyK,
KOJNMWKHUA KYPUTHIL YIyH ruriarunam. Kynunya muamerpu 6-
9 ¢cM OynraH YMHHM Kocauaitapiad doiganaHunaju.

Ynuanm THreLIAPAA, ACOCAH UYYKManap KM3aupuiaau. Tu-
reJutap ras ajiaHracuia, Mydes rewiapuaa Kusaupuiaad. Tu-
reJUIapHU NeyJaH KCUKATOpra THreJl KMCKUYIapH éplaMuia
oub K¥yitnmamu.

Dgeugarop - muina yaum 6Ynub, b KonKoKka ara
oynanu. KonkoKHUHT Terud TypaauraH KUCMIIapura BasejiMH
cypKanaiy. DKCUKATOPHUHT YPTaCcKAa TUTEIap XOWIalITHpy -
JIafiAraH TelmuMKnapy GynraH Tokdacu Oynmb, SKCHKATOPHUHI
NacTKM KMCMMHHM HaMHH TOPTYBYM MOJJa, olaria Ku3iupubd
CYBCH3IAaHTAPWITaH KaJlLWif XJI0pua OuiaH TYIIMpWIagu. DK-
CUKATOPAA KM3AMPpUATaH GI0Ke €KY TUTEIUIap COBYTIIANM, THT-
POCKONMK Mojpanap cakiaHany, 0ap3ubup Monnanap cexmH
KYPUTHIAIH, DKCUKATOP KONIKOFVHH OYWII YIYH DKCHKATOP Harl
KV OunaH yuulanu6, KONKOFW VHT K¥n GMAaH ropusaHTan
XoJna OUp TOMOHIa Cypuiaiy, WYHIAAH CYHI KOTMKOK OCOH
ONWHAIU. DKCUKATOPHU OUp Xolizan Goluka xolira yTkasuina
VHUHI KONKOorW Gowt Gapmoxiap 6unad 3u4 CUKUIraH xoija
wyrapunany (19-pacMmua kypeaTunraHiex).

Viuos upmseapaaps GUIaH CYIOKTUKIAD XaXMU YiTdaHam
(20-pacm).

Viuos konbanapa (21-pacmM) acocaH TUTPHUMETPHUK AHAIH3A
QHUK KOHMEHTPaUWsIM SpUTMaliap Talépnan yuyyH HIiaTh-
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naauv. Kynudva 160, 200, 250, 500 ga 1000 Ma XaxmaH ¥AYoB
KonbanapuraH doimananiiajin.

IMumerkanap épramuaa 3pUTMAHMHE AHUK XaKMIarucH yimgad
OIMHARM Ba Bup wOMILaH OollkKacura firkasmnanu. [Turerkanap
Xap xun xaxmav GYmanw; 1, 5, 10, 20, 25, 50 sa 100 Ma (22-
pacm}. TTuneTKaHIHr IOKOPH KMCMIIA XAHKAH Benryck Gymagu.
TluneTka épuaMuna CyIOKIUK YAYAIU YYyH, TMIIETKAHU VHr
k¥nruHr 6o HapMoru, Ypra Ba KipeaTkurd GapMoriapu GUnaH
yiina6, MUNeTKAHUHT NAacTKM KHCMH 3pHTMara 4ykyp
TYWHPHAAAH. DpUTMa HUIICTKAHNHT I0KOPU KHCMHUIAH XANKanH
OenrvpgaH 10-20 MM OanaHanukkava cypunamu. Ky¥pcaTku4
6apmoK, O1AaH TMIETKAHY 10KOPU TEHINTH GeKUTIWIaRH Ba DXTH-
ETNMK GUNaH OpTHKYA DPUTMAHU TIUHETKANaH MEeHCHKHHHT
TacTKM KMCMH 4YH3MKHMa (Oenry) OMIaH TeHIMAlTyH4Ya TYINH-
pian. CYHT TTHNETKAHMHT I0KOPH TeIUH KYpcaTKid 6apMoK,
OMNaH 3u4 DexHUTHIMO, TIUTICTKAHM BepTHKan YLIIaraH Xoifga
YHAarH »piTMa Gowmika xonGara Vrkasunagy. [TuneTkagarn cy-
OKTHKHH TYITUK, okud Ofnryiida Kytdaaau. Tlumerka pyuga
KOJraH OXUPTH TOMYH CYIOKJTHKHH TYLIMPHIN YYYH TIMIIETKa Y9H
CTAKaH 8KM Koy10a JeBOPHIa TETU3AATH Ba 15 ceKyHA KyTHAagH.
Boikaya ycymaa oxuprd TOMUHHH TYHIMPHII YYYH, CYIOKTHK
NUneTkanaH okud GYnray, YHUHTr IOKOPMTa TeHiMrM GapMok
BunaH GekUTIUIMG, NMUTIETKARKWHT KeHrairaH KUCMM Yarl K§THIHT
Kadyre 61uman Heutunany. Kenraiium xucobura Xaso IMUMeTKasaH
CYIOKJIMK KONMOUKJIAPHHHA CHKUO TYIHpagH.

Munerkany dolinanaHuuigaH aBsal cyB GMNaH TO3ATaH-
raf NUWNeTKa KYpUTHIAAM €KH TeKILHMPUAAgTrasl spuTMa Gruian
2-3 mapra vaiiunaan. ITHneTKagaH CYIOKTHKHUHT OKHO YuKuil
TE3NUIH CEKYHAMIA 1-2 MILJAH OLUMACHHTH KEPAK, OKMIN Te3-
JIMFHHHUHT OPTHUILIH OYHAANR THITETKAZA Kepakiy XA KMHH Yryau-
Ja XaTo/MHKKa ONM0 Kelaad.

BropeTRajap TUTPIAI YYYH XU3MAT KWIaOW Ba LMAMHAD-
CUMOH TY3MJMLIAANH lndia Hadl 6¥nud, 6Mp y4M HHrHuKa
Kuiub yyswirad 6¥aaaH Ba yHra pe3HHa Hail opKanH yIH WH-
_ TMyka Kb 4¥3yuiaraH IUKMa Hail ynanagu (23-pacm). Broper-
- Kafap 6unaH THTpnanra capd 637rrad spUTsManap XaxMy ymya-
Hanu. Onmaraa 25 pa 50 M. xakmny SlopeTkaltap MULIaTURAIN.

Bioperkanap yiman BakTHAR WTATHBHWHT KHCKHYHTa Bep-
THKAJ Tapala ¥YpHatunany. Bloperkanad $olganaHuu o/anu-
JaH, YHU sxumnad 1opuiany. To3a oBHAraH SropeTKaHUHT HYKK
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JIeBOpUAA CYB TOMYMJIADM YUUIAHHO KOMMACIMIM Kepak, axc
XOJila MANIITHWHT TO3a 3MAaclIMIiHu k¥pcarany. bioperka to3a
IOBWIra4, YHW WIUNATUIagUraH apurMa 0uiad 2-3 Mapra yait-
unany, 6yHaa s3puTMa GIOpeTKaHUHT MTACTKH KUMCMMIAH YMKa~
pu6 o6opunanu. CYyHr GlopeTKaHu 1ITaTHBra ypHaTu6, BOPOH-
Ka OpKaIy 3puTMa GuJIaH HOM HYKTAacuaaH OUp 03 I0KOPHPOK-
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raga T¥naruaaam. Arap 6l0peTKaHMHT acTAaru Karnwuisap Halk-
Ja XaBo nydgaknapy 6yica, yrapHu HVKOTHIN JTO3UM. ByHUHT
YYYH Kalnunaap Hail yuyd 1oKopura kytapuiu®, Hail opKaiud
GiopeTkaiard spuT™Ma YTKasuianum, I0yHaa XaBo mnygaru HyKo-
jganu. lyunaii kefiny Gioperkagary ppruTMa Honi Oearucuraya
TYAFU3WIAK. Xap 6up TuTpnamHy dakar Hoa HyKTacuaaHd 6ou-
nab yrrasuannm kepak. Bunobapus, 6up TUTPAAILIAH UKKUHYK
TUTpaawra Vruuila, anbarra, GopeTkagary ailHU SpUTMallaH
siHa KViuumya Kyiunub Hol HyKracura eTKasuiaim.

Mukpiopuil aHanM3HUHT HATUXAsapy KyIl fapaxana MUiiaTi-
Janurad WAMIIapHUHT Tosanurura Gornukaup. Ly cababnu aHa-
Jm3Hu GomnalinaH oiMH MOWNUIApHK axImiab To3a I0BUII Ta-
J1a6 Kyinam. [vima wimnn To3a 1oBwirad 6yica, YHUHT HYKH
LeBOpHAAH CYB TEKHMC, TOMUKIAP KOMAMpMail oKyl Tyirani. Tom-
UIJTADHUHT JIEBOPAA YIUIAaHUG KOIUIIM, J03aHMHT €F O6umaH ud-
JIoCnaHTraHnuruHm Svmupany. Minuiiviap sononposon cysu Ounan
I0BWIraHAa To3a 0y/IMaca, yJIapHH COBYHHHHI MCCHK, CYBIAIM 3pUT-
Maci 6uiaH €k copa apuTMacH OltaH I0BWIANH, CYHT BOAOIIPO-
BOI cyBW Ownad roBunagu, 1-2 Mapra QJMCTUUIAHTAH CYBHUHT 03
xaxMu (5-10 mu1) OwiaH yaliunand, Kepak Oynca KypuUTWIamu.

HOxopunar inyn 6unaH nayil IeBopraary EFHU iykotud 6yma-
ca, auIKM Xpowii apanaiima (muxpomar K,Cr,O, HUHT KOHLIEH-
Tpratrad H, SO, naru spurmacy) Guiad THIrranb, 6up MyHUa BakT
kytinagy. CYHT XpoMITH apalialliMa KalTanaH Y3 WIrImra TYKWIUO,
I0BWIAETTaH WAMII BOAOTIPOBOA CyBU OuNaH sXunamal IOBHIAIM,
NUCTWUTaHTaH ¢yB OWlaH Mebepuia Yalinaay.

KuméBuii naumuuiapHy KaiHok, cyB Oyru OuiaH Oyrnail xam
WAMIILIApHU To3aNamja sxiiu Hatuxka 6epaqu. By Makcanna Bo-
poHKacH 6yrrraH ogmmid Konbanas doiinananca 6§nann (24-pacm).
Konbaparn cyBHu GMp TekMc KaiiHalinW y9yH cysra 3-4 moHa
YMHHM O¥Iakinapuiad Tauiad Kyiunany. byrnaHMiiHag myina
WIUITHUHT 1eBOPYU TUHUK, X0Jra eTras/ia TaMom OVinm ned xucob-
Jiall MyMKWH. Bopauio MOUITHHUHT MYKY JIeBopIiapya oKyo Ty~
Mailiiural cyB TOMUYMWIapy Typub Konca, MOWITHU SHA 10BYBYH
apUTMa BUIaH KaiTa 10BUIMb, OYFIallHW TakpophaHaaH.

UMHHM MIKIIIApHM XaM HIHLIa MAKIUIApHHA Kalicy iy 6u-
JlaH TosalnaHca, myHaai 0BWIKMb, KeituH unuarunagy. YuHHU
TUreJImap XpoMIn apaiaiima €Ky HCCHK XJIOpUI KuciaoTa bunnaH
To3anaHrad 6yica, ylapHu BOJOTIPOBO/, CYBU Ba JUCCTHUIUIAHTAH
cyB OviaH oBUNray, sximnab kusaupunama. [yHaas cyar yaap-
HaH aHanu3 Yrrkasuiaa dolinanasun MyMKIH Ofnanu.
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N Lt

24-pacm. Konbanu cye 6yru Gunan mosanaut.

Casosnap

1. Mukaopui aHasHUHT Basudanapy HuManapiaH nbopar?

2. Muknopnif aHaNU3HUHT MAMIaKaTUMU3 XaJkK Xy Kanuri
YYYH axaMusTH HuManap 6unad udonanananu?

3. Muxnopuii aHanu3ga KVInaHWwiIaguraH MeTomiap KaH-
nai Typiapra 6YauHan?

4, AHaMM3HUHT KUMEBMI MeToANapuiaH Ta3 aHaTU3UHMHT
MOXMATH, [ PaBUMETPHK aHATUZHWHT MOXUSTUHH TYIIYHTUPUHT.

5. TUTPUMETPUK aHATU3HUHT MOXUSITU HUManaH ubopar?

6. Texmupumagurad KOMIOHEHTHUHT KOHIICHTPJIALIHK
HyMa Makcapaa Gaxapuianna?

7. KoHUSHTPAAIHUHT 3KCTPaKIUsIall METOAM KaHaii
aMajira omupunamy?

8. AHWKNIaHYBYM KOMMOHEHTHUHI KOHLEHTPALUACHHU
OWIMpHILAA KYITAHUIaAUraH xpoMarorpaduk ycys KaHzai
Gaxapunagu?

9. Muknopuit aHanusna KYInaHWIaIuraH UCHTHUI XHUX03-
napuHu taBcudad GepuHr.

10. ToprMa aHanU3n2 KYIMAHWAAANTAH KUMEBUIA MIUILTAPHG
HOMJIApH Ba ylap KaHIal Makcaiapjia uiatunagu?

11. TTunerxkanap HYMa YIyH XM3MaT KUJIA/A Ba yHaaH hoii-
JanaHuil Kounacy Kaumai?

12. Broperkanapiad goiinanalmi KaHaai aMaira onmprinan?

13. Kumésuit WaninapHu OBHIL TAPTUHOUHN TYIIYVHTUDUHT,

14. YUHHHM uarlLap KaHaai ioBuiagu?



XIX BOB. TPABUMETPUK (TOPTMA)
AHAJIA3

19.1. I'papuMeTpUK AHAJNH3IHMHT MOXHATH

I'paBUMETPUK aHAIU3 acocuia MOIla Tapkubura KMpyBun
SJeMeNTIap Maccaiapd Hucbatiapu joumMo OUp XWUIMIMHKA
nhoaanoByu TapKUOHUHT TOMMUIIMK KOHYHM Ba peakuusiia
MIUTHPOK BTYBUM 3JIEMEHTNIap MaccajlapdHMHr O6up-Oupura
H1CcOaTH V3rapMaciuruid UdoaaloBuy 3KBUBUISHTIAD KOHY-
HY &raaud. I'paBUMETPUK aHANIU3 TEKIIUPUIAIMrad HaMyHa Tap-
KUbMIaru KaHOalaup 2JIeMEHT, paaukan kv KUMEBUW Ou-
PUKMaHWHI MaccacH Ba TapKMGUHM TIpolieHTIapia aHUKIaliIu.
Kumupuniaérrad tapkuOuil KucM € To3a Xonga, €KUM MabiiyM
GupuKMa Xonuaa axpaTud omMHaIu.

AHHKJIAU TEKITUPUWIANUTaH MOJTAHUAT TOPTUMMHH ONHO,
VHU 3puUTMara Yrrazuiaas onviaHany. CYHT aHUKIAHYBYH KOM-
MOHEHTHU 32PUTMANIaH KaHIAaHaup KUHUH 5pyBYaH OHpHKMa
XONMUAa YYKTUpUIany (YYKrupwiaaurad uakn). Xocuin 6yiaraH
4¥KMaHU 2puTManaH axparud, 6eroHa KyuiMmuanapllaH To3a-
JIaHAAM Ba KYPHUTHII XaMIa KU3AMPUIL EpIaMMiia MabiyM Tap-
kubnu G6apkapop OGuMpUKMara aityiaHTMpuiand (ToprMa éku rpa-
BUMETPUK 11aKki1). By GUpMKMaHMHI MaccacuHK aHWK1a6, Mana-
HaéTraH KOMITOHEHTHHHT HaMyHA TApKUOWIaTH MaccacH Ba Mpo-
LIEHT MUAKAOPUHHU OCOH Xucobnad Tonuil MyMKWH Oynaam.

I'paBUMETPUK aHMKMAINIAPAA KyHUaary uiap KeTMa-KeT
U3IUANHKIA Oakapunamu:

1) Vpraua HaMyHa OJIMII Ba YHM aHaiu3ra Taiéprani.

2) TopTHM OJMILL.

3) OuiHraH HaMyHaHW 3PUTHILL

4) AHUKJIAHYBYM 3JIEMEHTHH YYKTUDPHILL.

5) Y¥kmanu dunrpnad axparub onvill Ba YHW IOBMIIL.

6) YykMaHU KYpPUTHII Ba KU3TUPUILIL,

7) TpaBuMeTpUK WIAKIHU TOPTUMI Ba aHAJNM3 HaTHXaya-
pUHM Xucobal.
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19.2. Moapanu ananm3sra Taiépiam, YHUHT TOPTHMAHN
OJIMIN BA JPHTHIT

Mopnna TapkubruHN MUKA0OPUIA TEKIIMPUILAAH OJIAKMH YpTa-
Ya HaMyHa - JactiiabKy MOMHAHMHI KUYMK YIVIIUHU TYFPM
TaHNail 6MAUII KepakK. Ypraya HAMyHaJa XaMMa KOMITOHEHT-
JIApHUHT MUKIOPUN TapKubU TeKUIUPUIAJAUTAH MOILAHWHT
XaMMa MaccacHAary YJapHHHI TAPKUOWra MOC KEJMILY JTO3UM.
Tysnap, kucnoTtanap, WIIKOPJIap IPUTMANapUHUHT, TOMOIEH
KOTUIIIMANAPHUHT YpTaya HaMyHAacWHH TaHJall OCOH, YYHKH
alHU MOUIANTApHUHT TapKUOKW YIapHUHT XoXJ1araH XaxKMuia Ba
xoiuaa oup xun 6¥nanu. bup xuncnu 6yamarad (pyasap, Tolil-
KyMuUp kKabu) MopmailapHuMHr ¥praya HaMyHacHMHM TaHiall
Mypakkabup. [y caGabnu xap 6Mp Typaary Mojuia yuyi Ias-
Jlat cTanjlaptiiapMra Moc KelaauraH ypraya HaMyHa TaHmaul-
HHHT KypcaTMacy OVianu.

MopnanuHr Tannab oMHraH Ypraya HaMyHacu 3u4 (repme-
THUK) GeKuTUIAIUraH MOMIUIApaa cakjlaHanu, Kepak OymraHpa
YHAaH aHATKU3 YIYH MOIIAHUHT 3apyp MUKIOpU olimHanu. bop-
JMI0 MOJJIRHMHI ¥pTavya HamyHacW KaTTUK Xonatna Oynca, y
XaBOHYana Maizana”Hanu, cVHT aHamu3 yYyH MOC Kejanurad
TOPTHUMU ONWHAAW. AHaTW3HU Gaxapuiuy yuyH 3apyp Oynran
MOJila MUKIOPH TopTuM Aeb atanagu. Mogaanunr arperar xosa-
TWUra Ba aHUKJIAI XyCycusTura Kapal, Moaja TOPTHMM OJIMILAa
Xap XM unuuuiap kymnandnand. Kartik Moaia TOpTHMKWHY coar
oifHacHia, CYIOK, Ba Y{MyBYaH MOJanap TOpTUMUHU 3ca Brokc-
JIap/ia ONMIIT MyMKMH, KATTHK MOAJAJap Lmareiap 6Ky 1vila,
YUHHY KOWIMKYanap €paaMyaa, CYIOK MOAfajapHyi KWUMK TH-
neTkanapaaH doinananud onuHagu. Monna TOpTHMMHHHE MUK-
JOpU YTKasunaguraH aHaIUTHK aHUKJIAIHUHT XycycusaTura 6or-
nuK, 6ynami. Arap anukjall rpaBUMeTpuR MeTos 6uiian onud
Gopuiica Ba amopd yykma xocwia Gynica, MOZAA TOPTUMM TIYH-
Jait xyucol OViinua onuHAIUKY, YWKTUPUIANUIaH 1HaKn KU3a1-
puaraHaaH KeituH xocui OVnaaurad TOPTMa MWIAKIHHHT Macca-
cm 0,1-0,3 r 6ynuum kepak. Kpucrannuk y¥kManap yuyH Top-
TUM Maccacu 0,5 r arpoduna, HAMIMKHM aHUKJIAN YIYH MOa
TOPTYMK 1-2 I MUKIOpAa BYAMILM JT03HM.

TexummpunaadraH MOARAHMHT TOPTHMM TEMMULTHA WIWII-
Japia ofnuHaau. ABBAJl TO3a Ba KYPYK MAHUII aHATMTHK TApo3v-
na Toptud onuHagu. CyHTpa XxMcoGaaru TOpTUMIA AKWH Macca-
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/lary MOJUIa TeXHUK Taposuna Toptud o/lMHanu Ba OMIMHIAH
TOPTWITaH WAMILTA COJIMHAAM Ba aHAMTUK Tapo3uia aHWK
roprunaad. By MIMIUHAHT MaccacHHM Ba MOMIITHMHT UYKIa-
' mojlacy Gunan OGUpranyMkKiary MaccacMHu OwiraH xonna,
yiap opacugard ¢apk acocujia MOJIaHUHT TOPTHMYU Maccack~
Hi aHukIaHagd. CYHrpa MOIJAaHM MMKIOPaH 3PUTHIN YIVH
WIIATHWIAANTAH UAKIITA CONMUHAaTd. DpUTHIIHH COBYKia, 3a-
pyp 6¥aca neutu® onub Gopriany. DpuTyBuM cudariia KynuHya
CyB EKM KMCAOTaNap WULIaTWIanu.

OnvHran TOPTHUMHM 3PUTHILAA TEKUIMPWIAJUraH Molia-
HuHr 0,5-1% nu spuT™Macu xocui OViagMraH MUKIOPAA CYB
Kytiunanu. Sputurin Xaxkmu 200-300mn 6¥aran KUuMEBMH cra~
KaH/1a 6axapunany.

19.3. AHUKJIaHYBYM KOMIIOHCHTHM YYKTHPHII

YUYKTMpPUII I'paBUMETPUK aHAJMU3HMHT MyXuM Oockuuia-
punad xucobnaHagy. YykTupuiuHM Baxapuliga uyyYKTUPYBUM
peareHTHU TYFPW TaHJAHWIIH, YHUHT MUKIOPU TYFPU Xucob-
JNIAHMIIM, YYKTUPUIHUHT IIapouTiaapura TYIUK, aManl Kuid-
HULIY, KOMITIOHEHTHHHI 3pUTMafaH TYIUK 4VKUIUW Kabuiap
3apyp xucobiaaHa .

UykTHpHiIIa MabLJyM LIapouTiapra aMan KWIMHMACA
4yRMaTapHUHT IIAKITH TYpiiuda xocuil 6¥nanu. HotyFpu uykru-
puilga Maiiia KpUCTA/UIMK YyKManap Xocul Oynub omuiuu
MYMKWH, Maliga kpuctamwiap huntprad Yrud KeTanu, myHWHT-
AeK, Y¥kMaHuHr udaocnanyimmra cababum OYIuIM MyMKUH.

OMHraH yyKManapHUHr aHanuzy Gopuiinuaa KU3NIKHPUITHIINA
MYMKHH, OYHIa 4YKMaJapHUHT KUMEBUE Tapkubu Y3rapuiuun
mymkuH. Ly cababiv rpaBUMeTpUK aHalU3a YYKMa 1aKiiapy
MKKW XWJ OYNMIIM Ky3aTHianu: YYKTUPWIALWTAH Ba rpaBUMET-
puKk (ToprMa) 1maxksuiap. bab3u xonmapia 4YKTHPHIAAMraH Ba
TOPTMA 1UaKILIap ¥3 Tapkubaapu kuxaruaaH Oup xwun Oynanu:

BaSO, KU3IHUPUIL BaSO,
yyKTHpUIagdradi ABUMETPHK
a1 (ropTMa) maxn
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Boiuka xonnapaa YYKTUpWIANKUrad Ba TOPTMa Hiakiap 6up-
OupHaas KUMEBUHI Tapkubu OunaH ¢apy Kuiamu:

CaCO,  xusmuprur Ca0+CO,
YYKTHPHIAAUTAH TOpTMA
© IUAKTA Ak

YykTUpuIagurad maxks XaM, TpaBUuMeTpUK (TOPTMA) HIaK
KaM ManayM TanabGiaapra xaro6 Oepa onWIUIApH JIO3UM.

YykrvpuiaauraH makira Kyiunagurad tagabnap:

1. Kam apyByan 6ynunim kepak. Ipysdanmuk 1-107-10-% mon/n
HaH OILIMaC/IKTH.

2. Uykma MUMpHK KPUCTANLITH Xonga Oymuuiu;

3. Yykrrpunagrad Wakmia eTapiay [apaxaia oCoH TopTMa
1IaKiira ainaHa OJaUIIY JIO3UM.

I'paBuMeTpUK (TOpTMA) MaKIra Kyiuianurad tamabnap:

1. Topr™a WaknHUKT TapkOU KuMmEBWH hopMynacura anug,
Moc Oynun:

2. Erapnu napaxkana xumMésuid Oapkapop OVnmiiM Kepak.
Toprma makn XaBogaru KapboHaT aHrMApWN, cyB OyriapuHu
IOTMACIIUTY, XaBO KUCIOPOAU TabCUPUIA OKCUIIAHMACIUTH,
I0KOPHPOK, TeMIIEpaTypalapia ITapyajjaHMaciiuri Kepak.

3. TopT™a Wwakiaaru aHUKIAHYRYM IACMEHTHUHT MUKIOPH
MYMKMH Kajiap KaM OYIMIIY TO3UM, YyHKM OyHaal Xonna Top-
TAIAary #yn kKYiuinrad xaronuKiap aHaIM3HUAT HaTHXala-
pHra KaMpok, TabCUp Kypcaraiu.

Yyrkmanapra Kyiwiaauran Tanabnap ¥3 HaBbaThaa YyKTHpyB-
YK peareHTTa Kyitwiagurad tanabmapHu Kentupub uukapamu:

1. YyKTUpYBYM peareHT TeKIMPUIAIUraH KOMITOHEHT 611~
JIaH 3PYBUAHIMIH XyAa KWUMK OYIraH uykmMa Xocul KUia ojii-
1y 7o3uM. MacanaH, onalinyk, Kanuuii MOHUHM YVKTUDWILI
Kepak OyiicuH. YA MUKAOpUI aHUKTAlgA KamiiuiiHUHT 60111~
Ka Tyanapura HucGaTaH KUidHH 3pyBYaH Kanuui okcanar CaC,0,
XONuAa YYKTHPUILI aHMK, HaTokanap Oepanu.

2. YYKTupyBIH pearcHT yuyBuaH OYIMINN Makcanra MyBo(pHK
Oynmamn. Xocun 6Vnamiran uykmMa spuTMazary 6yran 6eroHa HOH-
Jiap TOMOHHaH, HIy XymiuanaH YyYKTHPYBYM MOHJIADY TOMOHM-
HaH UDIOCHaHTHPWIKILIKA MyMKUH. By HoHapy 10Bu0 MyKoTHIL-
ra TYFpUY Kenany, JEKWH I0OBHIIl OpKany TYIMK WyKkoTtud 6ynmaii-
IH, KH3IUPpHITaHIa 3ca KojaraH KUcMU yuulb KeTamu.
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3. Tauna6 onWHraH YYKTUPYBYM peareHT y3ura xoc (ce-
NeKTUB) OVIUINM, SIbHU YYKTUPHNAIUTAH HOHTA TahCUP 3TUD,
bouika woHnap 6MaaH TabCcUpIlaliMacIUIy JI03MM. AKC XoJia,
AHMKJIAHYBYM MOHHM yykTupumira Xanakut Gepysud Oolka
VOHJIAp, AACTAaBBAJX 3pUTMajaH WyKorunamu. Macanan AlP*
MOHWHY MHUKAOPHHM aHMKJIall y4yH YHM aMMHakK 6uiaH
AI(OH), Xonuaa uykrupunanu, KeduH Oy YYKMaHu KU3M-
pub, xocun 6¥nran Al,O, Hu Toprunanu. JlekuH spuTMaia
Fe* yonnapuuy MWITHPOKMAa OyHaai ¥y OumaH aHUKIaL
MYMKHAH OVnMaliau, uyyHku Fe*™ voHysapH XaM aMMHak To-
MOHM1aH yykMara Tymand. YYkTrupuil xapaéuuia xucotnas-
rad, aHuK MUKIOp/lary YYKTUPYBYM peareHTAaH (oiinana-
HUIT Kepak. YYKTUPYBYMHUHT MUKIOPH OHPUMHYM ranna Tex-
HIAPUIIaJUTaH 3pUTMANaru aHUKIaHyBUM MOHHUHI MHKIO-
pura 60RIMK, MOHHUHT MUKIOPU ¥3 HaBbaTHIa aHanu3 KUiIU-
HYBYH MOAJaHMHI TOPTUMH Maccacura 6ormuknup. Toprum
MaccacHW KaHuya kartrta 6ynca, yTkasuaajiHraH aHalWU3HHHT
AHMKJIMCA IYHYA OKOpU OVnanu. AMMO KV MMKIOPAAry
yyKMa omunl oknany smac, YyHKM Ky MUKIOpAary 4ykma-
HY KYIIuMuanapiaH 10816 Toszanaln KHHUH, aHaM3 YIYH Kyl
BaKT Tanab kunuHaad. Iy 6unan 6upranukna, Xyaa o3 Top-
TUM OJIMII 3ca HUCOMM XaTOJWMKHHHI KarTa Oynmuiuura ca-
6abuuaup. MacajiaH, YyKMaHWHT yMyMud Mmaccacu 0,5 r
6ynub, ykorum 0,0005 rHM Tamkua Kuica, xaronuk 0,1%
HM TAWKWA Kuiany. Yykmanunr Maccacu 0,05 r 6¥1ub, iyko-
tuwi 0,0005 r Hu TamkKua Kuiica, xaronuk 10 mapra owwm®,
1% ra rteHr 6ynaan. Kyn taxpubanap acocuia amaiuéraa
AaHUKJIaHUIIY GViinia aYKMaHWHT Maccacu - KpUCTAILT 9yKMa-
Jiap onunradaa 0,5 r arpoduna, amopd dyKManapHUHT Mac-
cacu 0,2-0,3 r atpoduaa 6YauIIKM MaKcaara MyBoQUKIND.

[y xuitmMaTmapaaH Kenu® yukKuO, TOPTUMHHUHT ONTHMAI
MaccacMHM Xucobnab uukapuiuy MyMxkuH. MacanaH, 6apuit
xnopun Kpucrawtornaparin BaCl,-2H,0 tapkubunaru Gapuii-
HM NPOLEHT MMKIOPHHHU aHMKjall Kepak 6yncuH. Texumpu-
nagurad BaCl,-2H,0 HUHT TOPTMMUHMHT MAaCCacH Kyinnariya
XUCOBNAHUIIY MYMKWUH:

233,43 r BaSO, omiuw yuyn 244,31 r BaCl, - 2H,0
0,5r BasO, >> >> mr BaCl,-2H,0
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05-24431

Mpact2m0 = 3343 ~0,52e

Bapuit x0pyUa KpuCTANIOrUApaTHHUHT Toptumu 0,5-0,6 ¢
arpouia 6Yyauu MYyMKUMH, V3-Y3Uad paBllaHKU, TOPTUO
ONIMHYBYM MOIJMAHWHI Maccacy TYPTHHYM Denruraya Mabiaym
6¥nvy noaum. Onaitnuk, BaCl, - 2H,0 HUHI OJIMHTaH TOPTH-
mu 0,5234 r 6¥ncun. By maccapan xenn® 4yukub, YyKTHPYBYM
PEATEHTHUHT 33apyp MHUKJIOPHHH XucoOnam KWituH amac:

Peaxuns TeHrmamacu:

BaCl,-2H,0+H,S0, = BaSO,{+2H,0+2HCI
oVitnua
244,31 r BaCl, - 2H,0 yuyn 98,06 r H,SO, capd 6¥nann
0,5234 r BaCl, - 2H,0 yuyn mr H,SO, capd 6ynamn.

My s0, = 0,52;3413918,'0'6' ~0,2101e

Cyndar KUCIOTAHUHT' MACCACUAAH YHUHT 3PHUTMACH Xax-
mura yramus, Jlaboparopusna H,SO, nuur 2N spurmacu Gop
o¥Ynca, 0y spurMaHuHT KaH4ua xakmuaa 0,2101 r cyndar kuc-
nota HopIUTHHM Xucobnab Tonamus.

98,06 r H,SO, 2N aspurmanunr 1000 ma na 6¥nanu.

0,2101 r H,SO, 2N spurmanunr V mn na 6¥nanm.

_ 0,2101-1000

B 2
H30, T e

Mynnait kunw6, 0,5234 r BaCl,-2H,0 nan 6apuiinm uyKTi-
putr yuyH cyiadar kucnoTaHuHr 2N spuTMacuiaH 2 ML Kepak
Gynamu. Hasapuit xucobnauran Oy xaxmiaru H,SO, 6apuit noH-
JIApUHHA TYIUK YYKTHPUILL eTapiy 6Ynmaiinid. AGcomot spumaii-
IyraH monfanap Masxyn 6ynmMaraHnuru cababmu, 6apuii cyiadar
BaSO, uyxmacu ycrupga 3puTManard 4ykrupunmarad Ba?!
VOHNapu MabiayM Muxnopna 6¥namu. bunoGapuH, apurmana
Konran Ba*' yoHnapu KOHUCHTPAUMSICMHW KamMalTupuil Ba
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yiapHu uykTUpuId y9yH, SO, aHMOHIAapH KOHUEHTpalUsCH-
HW OWUPKHIL, AbHU opTukya uykTupysun H, SO, taseup srTU-
prtn kepar. TaxpuGa WY GUian MOHHM TYIIMK YYKTHPUIL YIYH
HYKTUPYBYM peareHT/aH oup sipuM Gapobap opTHKYa MUKIOD
kepak 6ymuiuyM aHukganrad. KOxkopuaaru k¥pu® uukunras
xoiataa G6apuii HOHWHM TYIMK, 4¥kTupumy yayd H,SO, 2N
)pUTMacKaaH 2 M aMac, baiku 3 Ml Kepak Oynaad. Yykrupysan
peareHT/IaH KVT OpTHKYA KYIUMIT KOMILIEKC OUpuKManap, Hop-
oM Ty3Map xocua 6ynuiiy Ba 6o1lKanap xucobura YYKMaHUHT
)PYBUAHIAMTHHUHI OlIMIIKMTa onub Kenanu.

UykMa xocun 6yauil kapaéHn Mypakkab dUu3nK-KUMEBMI
aapaéH 6ynub, xocun 6Ynagurad yyKManap KpUCTal Ba aMopd
xonuga 6ynuim MymkuH. Yykrupunaérran GupuxkManap, y3u
UVKTUPUIAETTaH MYXUTAA aMalaa pUMaciury Kepak, HIyHa-
FHHA TEeKUIMPUIAAWUTaH MOJJIaHU 3pUTMajlaH uyKMara MUKIO-
par YTKasuil MyMKHH.

OpuT™aia YyykMa xocui OYIMIIM TYpIM XapaéHaapHu Oupra
HyHanum Gvnas Mypakkabnamanm. X.ochn KWIMHAIMraH yykMa-
JIAPHUHT HdIoCIaHUILM BUpranaud gy xucobura Gymami.

AHYW apouTaa WIaTUNaéTTad peakTuB Ownan uikMa
OGepmaiiaurad 6eroHa MOAJATAPHUHT YYKTUpUIaéTraH GUpuK-
ma Gunan Supranamus yykMara TYIniIy Supraniuut ayKmm
ne6 aranany. MacanaH, HucGaraH sxum spuiinuran MgC,0,
kam spyByu CaC,0, 6unan, Na,SO, sca kam apysun BaSO,
Ounad Gupranammb gykamu.

bupranamu6 yYKUIIHUHT acocuii cababiaapu Kylingarunap
xucobnaHanu:

1. Yyxkrupunagurad Monza OMaH 3pUTMajari KyirHMya-
Jap Ypracuna KUMEBUI OGHMpHKManap XOCHN OVIHIIM.

2. Bup xun 1wakiga KpMcTauiaHyBYH YYKTUPUIaéTraH Mo~
Jia Ba KYIIMMYAIapHUAHT apaialll KpUcTalliap X0CHJT KUJIUILIHU.

3. Okkno3ug - Xocun 6ynagurad 9ykMa TOMOHMIAH aliHU
MYXUTIA 3pUraH KYIIUMYalapHy U9KU KUcMura OupukTupnd
omdnuarp. OKKMO3uA XKapaEHUHHHT 6VIMLIITA ancopOLis My-
BO3aHATUHU HOTEKMCAUTHAAH Oomika 6ab3u 6Up KolAUKIap Ba
DPUTYBUUITAPHU Y¥KMa X0CUIT OYNHMLIN BaKTHIA YHU UUKUA KAT-
JaMMra ypHamuio onuiu cabad 6ynanu.

4. Yykmara KyimMuaiapHUHr YT Koiuiiu afncopoius
xucobura GYAuIY MyMKHUH. Y¥KMaHWHT 3appavanapy 103acu
TOMOHMAAH 3PUTMAaTk KYUIUMYAIapHUHT acopOumaHuinm
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XaMMa KarTHK Moajaanapra xocaup. YYKMasHmHT 103aCH KaHua-
nuK Katta 6¥aca, KyIUMMIaTapHUHT ancopOunaduiiy HyH4Ya-
JIMK Kydiu 63aub, uykManuHr udiocnaHmil gapaxacu opra-
u. buHobapuH, KaTTa o3ara sra 6ynran aykmanap, S5HU Matiia
KpMCTa/Ul Ba aMopd uykManap HUpHK KPHCTAIX YyKManapra
HucbaTan KyNpoX vdnocaanain.

bupramanmb YyKuIl Xoaucacy rpaBUMeTPUK aHaTM3/Ia Xa-
TOHMHT acockii MaHGanapunaH Ovpu XycobiaHagy, AYHKHY Tap-
kubuaa Oouika apanammanap O6yaraH yykma To3a MoAIA
Gynamaiiny Ba aHuk dopmynara moc Keamainu. [IUyHuHr yuyH
Oerona KViumMyaiapHuHr yykma OunaH OMpra 9yKuilinigm Ka-
MaWTHUPUIL YUYH 3apyp yopanap KYpuiaau.

To3sa yyKmanap OIUUIHMHT WITOHWIM BOCUTACU Y¥KMaiap-
HU JUCTWIIAHTaH cyB €KW OolUKa apuTysYMnap GwiaH 10BWIL,
IIYHWHTACK KaiTa YyKTApULI (ONWHTaH YYKMaHy 3puTHl, yHu
MKKMHYM MapTa KaiTagad 9yKTupull) xycobiadany.

bupranaumb uykuin aHanusga WwKoOHit axaMusTra XaMm Bra.
AHUKTAHAETTaH KOMIIOHEHTHUHI SPUTMaary KOHUESHTPALACH
Kyna xkam 6ynub, yHA YYKTUPUIL MyMKUH OynamMaliaurad xoiiap
XaM yupaiiu. byHnail naitnapna aHUKIaHaéTrad MUKpPOKOMITO-
HEeHTHH OVpop Moc xosuiekTop (V31 OuiaH gykmara omub Tynys-
gy Monza) OuitaH Gupra uykTuprin MyMKuH. Macanad, cyBoari
Pb* HMOHNAPUHMHI KOHLEHTPALUMACH IIYHUATHK KAMKU, YHH
qyRTUpUIL yayH Pb** HUHD 3pUTMAaiar KOHUEHTPALMACUHYK
ommpu Kepak. Tekmupunaérran cysra Na,CO, spurmacy gyumn-
ranza xocun 6ynapuran CaCO, uykmacu komiekrop BasudacuHu
yraiimu. CaCO, 6unan cysrary Pb** nonnapuHUHT aMaiza XaMMack
Gupra yykagy. Xocun 6ynraH YyKMaHKi axXparnd omd, MyMKuH
kanap kampox, CH,COOH na sputuica, 6y spurmana Pb*
HMOWIAPHUHUHT KOHLIEHTPALMSACH TeKINMPWIAETTaH CYBIATUIa Kapa-
raHjia 6Mp Heya 103 Mapta opTUK Gynamn Ba 6y sputmanaru Pb**
HM aHMKJIall MyMKMH. MIMpUK KpucTamn Ba To3a UyKMa XOCHII
OyJIMILN TPaBUMETPHUK aHAJIM3[a aHUK, HATMXIAP OJTUII MMKO-
HUSITHHY sipaTany. Mupuk kpucrtam uykmanap maiia KpHCTani
Ba amMopd Yy¥kManapra HucOarTas aHga Tosa 6ynany, YYHKYA YHUHT
103acH Kampok, Oysin6, Gerona VOMHIAPHM KaM aicopOruiaimy.
Wyvipyx KpucTaut YykManap ocoH uiTpnanamy. Maiina kpuc-
TA gykManap GUITP KOFo3M TelludKuanapwrad yrud, 6y Te-
HvKyanaptu 6exuTu6 Kyiuiiy sa GuiITpiiaHrin TETUTMHH Kyna
KaMaiTUpuO 1000pHIIHA MyMKUHH.,
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Minaw Kynai HMPUK KPUCTANIMK LIaKIAard yykmanap
XOCHUIT KMAMUI YYYH:

~— YYKTUPUIIHKM HUcOATAH CYIONTUPWITAH 3pUTManapia
0116 BOpHIL Kepak; i

— UYKTUPHUIITHH UCCUK 3pUTMaliapiaH o116 Gopuir 103um.
SIXIMPOK, 3PUTaHNUTH Tydaiiu UcCHKa Maiina Kpucramiap-
HUHT XOCHN OYIMIIM KaMasinu;

~ YYKTUPYBYH PETEHTHU JOUMO apajalltipub Typras xoiia
03-030aH KYIIWIKIIY JI03uM, OBYHAAN KUAWHTAHAA §3apo Tab-
CUpJallyBI¥ MOHIAp KOHLUEHTpalMsici 10KopH OVnmaiiau sa
MOHJIap KPUCTAJUL MAHXApara XOWIallyulra yiarypamu;

= OJIMHIaH YyKMasap 6up MyHYa BaKT TUHY KOJOUPWINLIN
kepak. byHza uyKkMa eTniaau; Maiaa Kpucramiap 3pub, Mupuk
Kpucraiyiap ycanu (pekpucrauidsaiius). TYIUK YVKTUpHIOTa
IPUIMITAHAAaTMHA YYKTUPUIIM Xapa€HU OXUpMra ernu ned
xucobnanam. TYNUK YYKUIIra SpUITWITAHUTA WIHOHY XOCHI
KUIULI YYyH Y¥KMa yCTHOAard 3puTMara Oup Heya TOMUH Y¥KTH-
pPYBYM peareHTJaH ToMmu3unaay. Yykma crakaH Tarura TYIMK
TYILCa Ba YHUHT YCTHIATH CYIOKJIMK TUHHK, 6Y116 KonraHgaru-
Ha 9YKTHpHUIL OXMpHUra eTraH XucobiaHamu.

Uykamurad KpUCTa/UIapHU HUPUKIIAINTHPUIL YIYH KYPHII-
raH Gup KaTop yopanapra kapamail, 6apubup KaHpgalimup
MUKIOPIa Makaa KpucTajuiap XaMm Xocun 6ymub, ynap duntp-
IaH yTuinu MmymkuH. CrakaH Tarura Tyuras yykmManyu 6up Heda
coar (2-24 coar) TUHY KONOMPHII No3uM. UykMa THHY KoOJI-
JMprasjia YHUHT 3appavanapy Hvpuiaim Gunad 6opanuras
YYKMAHUHT ETUIHINK XapaéH KeTagu. XapopaTHUHT KYTapy-
JIMIIM YYKMAHWHT €TUAWII HaBpUHM Kuckaprupanu. Hlynwu
xucobra onub, Taxpuba YyTKa3WIaeTraH crakaH MCCUK, Xoiina,
€KM MCCHK CYB XaMMOMMIa TUHY KOMIAUPUHIAIHU.

YykTupui Kapaéuuna aMmopd uykMarap XxaM Xocun G6yna-
a4, AMopd uyKManapHUHT XocKa Oynuim kapaéHu Gollkavya
6ynann. YYKTUPYBUMHMHE Xap OMp KMCMHMHM KVIUWII, CYIOK-
JIMK WYMOa Xyna Kyn MUKIopaary Maiina OonumaHFUy KpycTa-
JIapHUHT XocuJ1 O6¥nuiunra cabab 6¥nanu. By maiina sappauanap
YJIAPHMHI CMPTUTa KeWWHIY Xocun GYniran maiijga Kpuctanap
YTHpUILKM HATMKacHIa KaTTajaliMaciaH, y3apo Oupukub fu-
pPUK arperatjlap XOCWj KWIMIL HaTwXKacuia KarTajallagy Ba
OFUPIIMK KYYH TABCUPULA MM TyOuTa uyykanu. Bomikaya aifr-
ranpa, Oy Xonna nactnab xocun 6YnraH xonjaoua 3pUTMa Koa-
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ryJjistisira yupatinu. Xocwun 6Ynrad amopd yykManapHUHT yMy-
MM caTxy XKyla Karra Oynany Ba IUyHWHT YUyH yiIap 9puTMa-
Aard xap xun 6eroHa MopmajgapHW ¥3ura WMPUK KpHUCTall
yyKmanapra Hucbatan aHua K§pox agcopounanm.

Wxxmyuu Tomonman Xocwa Oynaérran arperariapga 6ori-
NaHFUy KpucTaniap opacujary Somianui aHda 6yur 6yaranu
yuyH, Oy arperatyiap fHa napyamaHubd KoJLIOUA 3pUTMa XOCHI
KWW MYMKUH. AMopd 9¥KMaHW KOJUJIOW]L, 9PUTMa X0NaTHTa
YTUil Xapaéuy nentHsaums gevunagu. BuxobGapud, amopd
yYKMaiapHu Gupop Kynail SHeKTpOJIMT — Koaryjisarop uuiTv-
pokuaa aykTipuiu Kepak. Koarynsrop cudaruna, ogarga, am-
MOHUH Ty3lapu E€xkH KuchoTtaiap (YIapHUHI MIWUTHUPOKHIA
YYKMAHWHT 3pYBUAHIMTH 011M0 KeTMaca) uliviatunaii. AmMopd
YyKMaJlapHM YYKTHUPHIIUIA KyHHIarniapra aMan KyuinHaau:

— YYKTHpUII (hakar KOHLEHTPAAHTaH 3puWTManap OuiaH
onub Gopwiany;

— YYKTUPULIHU CYB XaMMOMMIA UcUTUIL Gunan onub 6o-
pUIIanu;

— YYKTUPYBYM PeareHTHUHT KOHLEHTDPAAHTaH SpUTMacH
HILTATKO, YHY Te3 KYUIvMnanu;

— amopd u¥xkma xocun O¥nrad, VHM MCCHUK XONAa THHY
KOJNAUPMaii Te3 MUITpiaHau.

Amopd Ba Kpucrtani uykKManap Xocusl Oyiray, yiapHu
dunrpnab axparuiijgad oJAUH TeKIIHPUIAéTral KOMMOHEHT-
HUHT TVIRK YVKKaHJIMTHHY aHUKIanl 3apyp. Yykma yerunaru
IpUTMA TUHUK OViraHaad kelud 4VKMaHu JoikarMaii, cra-
KaH neBopu Gyitnab 2-3 ToMYM YYKTHPYBYM PEAreHT 3PUTMACH
ToMu3unany. TomMuu TymaérraH xKoliia apuTMa joiiKasanMaca
KOMIOHEHT TYINUK Y¥kKaH 6ynanu.

19.4. Yykmanu spuT™Mazan aXXpaTuil Ba YHH IOBHIN

Texumpunagrrad KOMHOHEHT YYKMAaCcUHK YCTHIATH SPUT-
MajJaH axpaTviia KyJicus Guatp Korosnap uuuiatuiamg. ByH-
nait puntpaap taiépnamina GUIATP KOFO3UHM KeTMa-KeT dro-
PHIL KUCHOTA, XJIOPUI KMCNoTa Ba cysia woBunanu. bynaa gunrp
KOFO3/[1ar'¥ KYIMIMIMK MUHepall Moajanap Oy kucnoTtanapia spub
dmrrpaaH yuMKuO kKerand. bywmai wunwioB Gepuarax ¢wiTp
KOFO3J1ap KYWOUPUITAHAA KyAa 03 KyJa Xocull OYnamy, yHM
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xicobra onMaca xam 6ynanu. @uITp KOFO3U KYJIWHUHT Macca-
cu pUATp Ypajiran Korosra €3u6 kyiunany.

Jlaboparopusna nuamerpy 6,7,9,11 cM, 3WWIUrK TYpadUda
OyiiraH Kyncus ¢puntp Koroziap unuiatunamu. Gunrp Korosap
SHYJIATHHA GapKIall y4yH yaap sSudjinrura Moc papuiina Typ-
¥ paHriard Koro3 buiaH ypanraH Gynanu.

Kopa (éxm gxu3ua) Tacma 6unan ypanraH ¢untp Korosnap-
HUHI 3UYIMTH 3HT KaM, YYKMami SpuTMa Te3 (puaTpiaHaiu.
Amop¢ uykmanap (Fe(OH,), AI(OH), kabunap) aHa nIyHAai
(puATp KOFo3nap EpaaMuua akparuwiang.

Ok panrnam tacma Ounad Ypanran GUITp KoFosdnmap yprava
JMWIAKKA ara O¥nn0, ynap kpucramll uyykmanapHu (duirpaall
YYYH WIIaTHIanu. i

Ky« panram Tacma Oniad Ypasrad GUnTp KOFoiap 3HI 314
6§16, ymap Maina kpucrajnapiaH ubopar yykManap (BaSO“‘
CaC,0, xabunap)Hu duiTpianl yayH KyJUIaHWIALH.

MunrpiaaliHy OoliTallaH ONIMH YYKMa MUKIOPH Ba YHHMHI
Kaujan {amopd, Kpucrami) YykManudrara gapad Teruiiu
Yi1yaM Ba 3UIMKAAry GUaTp Koro3 TannaHaay. Yykma MUKIo-~
pU DUNTP KOFO3HMHI APMUAAH KaM XaKMUHM 3TrajiaiInrad
Oymuuim kepak, 6y YYKMaHW OBUIIHU ocoHnamThpany. TaH-
nanrad GunTp Koro3y Oykinanub, Gypuarn 60° 6yiraH BopoH~
Ka feBopiapura 3149 ternb Typaiurad Kuauo Kolianrupuia-
[, KoMnamrupuarad GUITp KOFO3Y BOPOHKaHWHI YeTHHAH
5-15 mm mactaa typuiny ozuM. 1llynaas cyHr, GUATp KoFo3-
HU JAMCTUANAHTaH cyB OunaH XyiuiaHamu, Xyunanrad Guiatp
KOFO3W BOPOHKAHMHI MUKW JIEBOpUTa 3u4 ENMUILNAG Typaau.

HamnanraH (GpHITp KOFOITH BOPOHKA INTATMBHMHI KHYUK XA~
Kacura YpHaTWIaJiM Ba Tarura GuiITpatHd MMFALL YIyH To3a cTa~
KaH Kyiuiaau. BOpOHKaHWHT KKsl YIM CTakaH JIeBopyra Terut Ty-
pulyd Kkepak. @UATPIAIIAH OIMH YYKMaTK CTaKaHHHHT TyMIIY-
FUTa TAIUKW TOMOHUIAH O3TWHA Base/MH cypruica, GuiTpiaHa-
JIMTaH CYIOKJIMK CTAKAHHWHI TalllKy AeBopura oKuO TyiMaiiin.

@uaTpaanl, YyKMa YCTHAATH CYIOKTMKHH YYKMaHH JIOHKa-
JlaTMachaH (HekaHTalysanal) wuma taékya opkanu Guarp
KOFo3ra KyWuuigaH Gounanaau (25-pacMm). PUATPAAHYBYHM
CYIOKJIMKHU GOUATP KOFO3M yeThra 4-5 MM erap-etMac Kuinb
Kyiunaauy; cyHr 4ykma ycTura CyloKJIMK KyUnIaau, mmia Taék-
4a OuJiaH apalaliTHUpWIany, TUHIMPWITaH CYIOKIHUK buarpra
yrkasunany. ByHnait qekanraumsnaniig 3 Mapta TakpopiaHa-~
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25-pacm. Kyncus gpuamp xorosnu Oykaau (a)
8a wyxmanu guampnaw (6).

4 Ba daxar KeMMHI1Ha YyKkMaHu QUATP KOFo3ra YTKa3uiauy.
ByHUHT yuyH JOBYBYM CYIOKJIMKHUHT 03 YAylUIapu 6unaH uykma
JoiiKarunagy Ba ¢untp Korosra Kyiunamy. CrakaH JeBopura
EnMILMG KoiTaH Y¥KMa 3appavanapy 1oBruy épaamuna owirp-
ra 10Bu6 Tynmpunany. lnuia taékuara énuiumb KoaraH 4ykma
3appayvanapy GuIITp Koros3u 6ynaru 61naH aptub ovHamm Ba y
dunrpra XKoWnaiTUpUIaIn.

Mynaan keituH, Guntp Koro3nard YyKMaHW KOBUILTA KW~
puimnagy. YykManu 0BUIIaH Makcal, YHUHT CUpPTUTa all-
copbunadrad GeroHa KViUMMYalapHU Ba gyKMara MmMIMMHITaH
SpUTMaHU UYKoTHIUAUD. YYKMATapHH 10BUIIIA KAHAAK CYIOK-
JIMK Guial oBUll Myxumaoup. KaMaaH-kaM xonanapaa 1oByBYU
CYIOK/IUK cu(aTuaa JUCTUIaHraH cyB KynnaHunaau. Yixkma-
HUHT 3pYBYAHNUTH TyDalny MYKoNWIIN, KOJLTOUA SPUTMAaIap-
HMHT XOcuJi OYiMuiM Ba IMApONM3naHviiy xaBhu OynmaraH
XoJinapaa YyKMa AUCTHIIaHTaH cyB OusiaH toBwiamy. Onartna,
qyKMa TapKuOMJary MoHra YXUIAll HOHU O0p CYIONTHUPHATAH
9PUTMA, AMMOHUWN TY3/1apy CYIONTUPWITaH aMMHaK 3pUTMAa-
CH, HATpAT KUcHoTa éku Gupop 601IKa INEKTPONAT 3pUTMATA~-
pu OunaH yyKManap OBUIANH.

IOBYBYM CYIOKIMK TAHJIAIIA YYKMaHU IOBUTAETTAH/E YHIUHT
SpPYBYAHAWUIH, THAPOAUNAHMIIM Ba YYKMaHu GUATP TeUIWri-
JlaH yrulnra MOMWINIMTHHA XaM Xdcobra onvil kepak, Yykma-
HU 10BULI AaBPUa YHUHT 3PYBUAHIUTHHM KaMalTUPUIL YUyi,
Ofarha, IOBryUYlarv CylOKJIMKKA YykMa HOoHW OWIaH yMymun
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OJIraH 03poK, ANeKTPONUT Kyinwiany. [uiapoinsnaHyBum yyKMa-
JIapHU YYKTHPYBYM peareHT apuTMmack Ownad (Oydma ruapo-
JIM3NIAHUIT KaMasiau) éKu OpraHuK SpUTYyBUMIap (KYmuH4Ya,
CITAPT) OUIaH OBUIAJIN. [lentusanmsiiaHyBIu YyKManap aMMo-
HUHA Ty3napu €xku OUpPOp 3JICKTPOJIMTHHHI CYIOJITUPUITaH
apuTManapu 6uiial oBunaan. Yykma yeTura I0ByBYY CYIOKJIMK-
HY O3rMHa YAYLIM TOMYMAATHG KyiHWianu Ba YHUHT GUATpEaH
OKMO Tyluuiny Kytwiaay. Y¥kma 4-5 Mapra 1oBWITaHgaH KeiuH
VHMHT TYIUK IORMITAHIHATHA TeKINHPpUO Kipunann. ByHUHT yuyH
BOpOHKanaH ¥yrraH GuaTpatHUHT 5-6 ToM9McH TipoOupkara
fyMrFMIany Ba yHra yyKMa tapkubuna 6ynuiny MyMKHH 6¥iraHd
OeroHa MOH ¥3ura Xoc peakilys Gepaiurad peareHT 3pUTMaci-
naH 5-6 Tomun kymmnamu. Macanax, BaSO, yykmacy Tapku-
ouna xnopun Cl- MOHNApUHH TYIMK, IOBUJITaHIMTMHN TEKIIK-
pub kypum yuyH ¢untpargad 1—2 ma onub, YHUHT MYXUTH
HNO, épnamuna xkucnorany Myxurra kearupunub, AgNO, sput-
mMacuaaH Tomusriaau. @UaTparia oK Jiokika xocun 6¥nmaciu-
M YYKMaHWHT TO3a IOBUJITAHIIMIHHY OWIaMpanu.

HlyHu xucobra ojuil Kepakky, uyKMaHu duntpnam Ba
I0BUIL XapaéHNapruHW OMp MAalLFYIOTHU Y3WJa Y30K, Y3WIWIL-
JIApCU3 TAaMOMITALI 3apyp, ake XoJma yykmMa Kypub, 3uy Maccara
aiiaHu® KoJany Ba YHU SXIIM IOBULITHWHT WIOXH KOAMaiIu.

19.5. Yykmanu KYPHTHII BA KH3IHPHII

FOBMnaH ke (puaTpaa To3a uykKMa Konanu Ba hakar Mac-
cacvHy aHMKJIall JTo3uM O¥namy, ®Guntpiail Ba yyKMa IOBUITaH-
JiaH KeMHH BOPOHKA YCTMIa uyKMa hopMynacu Ba Taxpuda Oaxa-
DYBYMHUHT (haMuTusicH €3uiirad GunTp KOFo3u €rmub, KOFO3HUHT
yeTIapy BopoHKa arpodura Kaipu6 kyiunamm. CyHr oBruy buiaH
GWITP KOFO3M KYJUIAHANN, KOFO3HYHT KYJIAHIaH JaTjiapy BOPOH-
KaHMHI TallKY JeBopyra suwiaHamy. YykManu xap xun udioc-
JMKIIap TYLIMIIMIAH CaK/IOBYM KOMKOK, XoCH Gynany.

BopoHkany uumparu uykmacu Ounad uIyHmail xonataa
Kypuruil mkadura xoinamrtupunangd Ba 80-90°C xapoparna
KypuTuianu. @uarp KoFo3 KYPYK X0Jira Kejarad, 4¥KMaHu Ku3-
AUprIIra Yrun MyMKyH. YYKMaHu KM3AUMPHII OJIIMHIAH KU3-
nupub, TOUMHKI Maccara KeJaTupuiaras Turenna onud 6opuna-
nu. by YuHHY TUreSTHUHE Maccacy €3ub onuHanu. [y Turen-
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ra BOPOHKaNaH OJIMHTaH yykMacu 60p GUNTP KOFO3U XoHial-
Thpunanu, @uUnTp KOFO3UHMHT YeTapy sxiuunnabd GyknaHaiu.
Cyur u¥kMacu 0op TUren MypWiv mkad WMUuMparn 1TaTuB
XanmKacuaark YMHHY yubypuakka YpHatunany. TUreTHH rasHuAHT
KWYWK anaHracy GunaH KuspupwWiagn. ByHna xonraH Ham fyKo-
JTafu, CYHT GUITP KoFo3u Kys Gouwainu. ByHna dunrp Korosu-
HU éHUIIHra Uy KyilMacnuK Kepak, YYHKM €HraHjia yykma-
HHHT OUp KUCMU HVKOIHIIN MYMKHH.

Dwrrp KOFO3M KYWray Ba TYTYH YMKWIIM TyTaray, TUIel
KHCKWY €pramupa mydesn neuura yrkasunami. Kusmupuiman
KeWHH THre] uykMmacy OWITaH BKCHKATOPTa XOoWIalmupuianu
Ba COBYIad TOPTHIAAH. TUTETHU MOIIacH 6WIaH KU3IUPULIITHT
Ba TOPTHUILIHM JOMMMI Maccara KeinTyHYa TaKpop/iaHajiu.

Kusnupuin sBaxri xap xun 6yamb, YyKMaHUHT TY3WIKIY-
ra 6ormnk 6ynanu. Macanan, 6apuit cyndar BaSO, yjkmacu
MabJIyM Xapopatna 45 MUHYT KA3IUpWIAOU, Kanuki oxkcanar
CaC,0, 9yykmMacu 60 MUHYT KU3IUPUIIAJIH.

19.6. T'paBuMeTPHK aHATW3NATH XUCODaAILIAp

IOxkopuna (19.3 ma) TopTUM MUKAOPMHH, YYKTUPYBYM
MUKAOPHHH Xycobialli KeTUpWITraH 3au. By Xucobuainap-
JiaH KYpUHUO TYPUOIHKY, TeKIIUPUIIAETraH MOAIanaru v Exu
Oy Tapkubuii KUCMHUHT MUKIOPUHY aHWKJIAI YIYH Oy MO/~
JaHWHT TOPTYMM MacCacMHM, OJIMHTAaH YYKMa MacCaCUHHU Ba
YHUHT KuMépuit hopmyniacuum Sunum kepak. Omatia, mac-
CaHM aHMWKJall HaThxXanapu gactnabku Mommara Huicbaras
npoueHTaapaa ndoganaHau.

Kynruna Xonnapna, rpaBUMETPUK aHaTU3Ia MOIA Macca-
CUHM aHMKJallfaru xpcobnammnapaa Kaitra xucobnam oMuim
€KY aHaMTUK KymaiitMa (f) napaan dolipanannnany.

Kaiita xucoOnanr oMunu €Ky aHaJIWTUK K¥NaiT™Ma aHuK-
JlaHyBYM MOMJA (3NEMEHT)HMHI MOJEKYIsAp (aToM) Macca-
CUHM 4¥KMa(TopTMa WAKI)HHWHT MOJNEKYAsp Maccacura
HucbaTy 6uian udonanananu. X ucobnauinapaa ysrapyveyaH
Ba HNOMMHII Kuiimariapaan doinananunamu. Yarapysuan
KMiiMaTiapra, Macajiad, TOPTUM Maccacu, Y¥Kma (rpaBUMETPHK
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akKn) mMaccacu Kupaiau, AOUMUHA Kuimariaapra
Omxapunagurad uin wapoutura OornMK GyaMaraH atoM Ba
MOJICKYJISIp Maccaiap Taalygnuaup, Joumuit Kuiimatiap
nuchbat XxaM JouMuii KaTTaﬂHK'iﬁyﬂﬂﬁ, YHU OJiAMHIaH
XxHcobnam Ba yHra JOMMMUHM KuMMariap HUCGATHUHH
WIMAITTAPUIT MYMKHH.

Kafita XycoGnam oMuny, arap TopTMa LIaki Xam, aHuK-
NaHyBuUM MOAAa Xam VYarapMaraH XojjapiaruHa JOMMUIA Kuii-
Marra sra 6ynamu. BapuiHy raBpuMeTpHK MeToa 6unan 6apuii
cyndar Xonuna aHUKIaua aHanuTuK KyraiTMa KyHuiard Kuii-
Marra TeHr 6ynamu:

do  J3TA0 o coss

= Mo, 233,40

Oy epma, A, — OapuiHHHI aTOM Maccacw,
M 4.5, -Oapnii CyIpaTHUHT MOJIEKYIISID MACCACH.
AHamUTUK KymaditManapgan doiigananub, taitép dbopmy-
Jlanap épaamMuza xyucobnaumap KMnduany. Macanas, Monaana-
ri TapkubHil KHCM MUKIOPHMHM TPOlIEHTIapia TONUIIIa Kyiu-
jpary dopMynaHy Kynnam MyMKHH:

%=H-IOO%
q

Oy epma, p - KHU3OMPUIraH 4ykMa (rpaBUMETPUK ILAKI)
mMaccacu, T;
g - TeKIIMPUIIAETTaH MOJia MaccacH, T.

MacanaH, Gapuit xiopun BaCl,-2H,0 TapxuGunary 6apuii-
HUHT NPOLIEHT MUKAOPWHYU aHUKJIala ofuHrad BaSO, HuHr
(ToprMa miakn) Maccacu 0,4665 r Ba aHAIM3 YYYH ONTMHTaH Ga-
PHI XJTOPUII KPUCTAIUTOTHAPATHHUHT TopTiMK 0,4888r 6yiica, y
Xonga BapuHHUHT TIPOLIEHTU KyWWIard KMiiMarra TeHr Oyiama:

iBa= Loy - 006005887

-100 = 56,17%
q 0,4888
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T'PABUMETPUK AHAJTU3TA IOUP
JJABOPATOPUS MAIIFYJIOTIAPH

19.7. AHaiMTHK TAPO3M BA YH/A TOPTHII KOMAANAPH

AHaNMUTUK Tapo3u XYJa aHHK YIIYOB YeKyHacy 6Ynub, kum-
€BUi Meton Ounad VrxasunanuraH aHanusnapHuur Supopra-
CUHM YHAaH doilinananmail Gaxapub OyaMaiin.

MoppaHMHT MUKAOpPUHM aHMKnail yayH, aspan 0,0001 r
aHWIYIMK OWIIaHd TOpTUILITa UMKOH Oepaiurad aHaiUuTHK Tapo-
34 KUcMIIapy OUIaH TAHWIUMIN Ba Oy Tapo3uia TOPTHL KOMia-
JIapUHY OuIMII Kepak.

AHIUTUK KUME naGopaTtopusnapuig KYTIpoK nuaTuna-
JUTraH aHaJuTUK Taposunapud AJIB-200, BJIA-200 r-M py-
cyMmparuiapu xucobnanauu. by taposunap aeMrigepnu, sei-
rTorpadiid aHAIMTHK Taposunap 6yiauG, 200 rpammrada Top-
THIUYM MYMKMH. Taposy yanr, HaMjiaH cagjialll yYyH odfHanu
runod nauia caknaHagu. FunodHUHr oax TOMOHWIA KiTapu-
JlanvraH Ba MKKW €H TOMOHM/A CYPWIAMNTaH OMHaBaHIL DIINK-
vanapun 0ynanu. Funod merann acocra Maxkamianrar 6ynanu
(26-pacm). Acoc (13)1a kononka (3) ypHatwiraH. Kojonkara
XaBO TMH4YIAHTHPIUY - lemiidepnapu (2,10) 6¥nran uxkkura
KPOHWITEH MaxkamnaHraH. KoJoOHKaHMHE I0KOpY KWUCMUTra
arat €xM TYIaT IIACTUHKA MaxKaMlaHraH Oynau6, yHra
WAMMHHUHT MapKasui KUcMuaary myar Ky arat npusmacu
(5) xuppacu Ounax tasau6b Typagy. HIadMHHUHT MKKH yunia
Maxcyc arapnap (4) na Kuppaiapy 0KOpUra kaparaH oK Kyra-
PyBUM Ipu3MaJiap MaxxamsianraH G6Yiau0, ymapra supakiap
YpHaTuaraH. 3upakiapHUHT I0KOPH WATarura Taposy rana-
JIapH OCMJAaJiM, HMACTKM Mirakjiapura jeMmridep crakamiapu
unuHanu. Taposu VHr 3upakka MaxKamiaHraH IjaHKara ocu-
nagurad 10 aan 500 mr rava Touwiap XoiAalUTUPUAraH
MEXaHU3M OunaH TapMuHNaHrar. TouuapHu Gowkapuin
FUIOGMHKHTI YHT TOMOHMIA KOWIAIITUDHITAH ailaHyBuH
JMbnap €pramuna pydarnap (6) opkanu GomxKapuiany.

Kyapk num6 (12) adinagtupuiranza YHIM MWUTMIpaMmiiap
k¥iunamy €kd onmvHagM, Karra aumo (11) ainma”tvpuarasga
Ica 1031 MWUIMIpaMMiap TilaHKara KyHuiaau €K ofiuHany.
JIumOapHUHAT adnanun Oup-Gupura Gormuk Gynmaian:
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26-pacm. Jemnghepau anasumux maposu. I,Q—szﬁ; 2, 10-demnepep-
aap; 3-xoaouxacu; 4-s2ap; S-watunnune mapkasui npusmacu; 6-
puugenap; 7-mua (cmpenra); §-onmux wixana; 11-xamma aumb;
1 2-xcuauc aumb; 13-acocu; 14, 16-6owxaputaduzan oékianap;
I5-appemup mymxuuu.

iauara mun{crpenka) (7) VypHaTtuaradn 6ynu6, MUIHUHT
NacTKK KMCMura MKk ToMoHu O naH 10 Mr raya napaxanapra
OVIIMHraH MHKpolIKana YpHaTwirai. MHUKpolliKaja OTITUK
KypunMa EépaaMuaa Tapo3ud KOJIOHKACHHUWHT OJii KUCMHIA
XOWNalITUPWITaH 3KpaHra tyluMpuriagd. ONTUK InKaja -
peditorpad (8)Huur 6ynakyanapu kuiimati 0,1 Mr ra Tenr.

AHaATHK Tapo3y acocuia opka bomKapunMaiaurad oékda
BAa UKKM €H TOMoHIaru GourkapunamuraH oéxganap (14,16)
6unad TaAabMUHIAHTaH, Oy oékyanap €épaaMKaa Tapo3H acocuia
KOWNAIITHPWITAH IOBYHTa Kapal cronara HUCOaTaH ropy30H-
TaN YpHaTUIALM.

TapO3WHUHT CE3TMPIUIH KYT lapaxana WaiuHAWHT yJajia
TIPpU3MaCUHUHT Kuppanapu VTkupiaurura 6ormmk Gymanu.
ITpusMamTapHUHT Te3 YTMac Xonra TYIIMAcIury, IEMaK, Tapo-
3WHMHI CE3rUPJIMIU KaMalMaclnurd y4yH Tapo3u WalHMHHH
KyTapyBuM Ba TYLIMPYBYM MocjaMa — apperup Tyrkuuu (15)
Gunad TabMUHNaHraH. Taposu apperupiaHrad (MummaMaiau-
TaH) XoJataa Ipu3Majap TasfH4 IUIacTUHKa/Iapra TerMaiiiu,
6uno6apyH, yaap efiunmaiiiu. Taposunan doiinanaHuaMaras-
[la Ba Tapo3u Najiylajlapura Tolnap €Ky TOPTUNYBUYM Oyiomiiap
KyHAWIagTrania appeTup Xonatuga Oyaumm Kepak. AppeTup
TYTKHYM DOLIKa TOMOHTra Oypanica, Tapo3u appeTHp XoJaTUnaH
WL XOJIATUra YTalu.

367



AHANHUTUK Tapo3Kuaa TOPTHLLAA MAXCYC KyTHYaa JKofinalll-
THPWITaH Touap TYrnaMunas doimanaduwiand. Touuap KyTu-
CUAru MUHUET (KMCcKWY) épaaMyaa Tonviap Tapo3u Hajiacu-
ra Kyiuaagy €Ky najsiiajiad ojIuHanu.

AHAIMTHK Tapo3Waa TOPTULINA KYHHIATH KOUALIapra aMait
KWW UL JIO3UM:

— TOPTUULAAH ONIUH TAPOIUHUHT XOJaTUHU TEeKLIMpUo,
TOPU30HTAN X0/10a VPHATUIaIH;

— X€4 KAUOH Tapo3u BeNruimaHrad MebEpiaH opTHUK, Macca-
HU TOPTHIU YUYH HILNaTHIMACIUIU Kepak;

— TOpTUNagurad OyIOMHU Tapos3d namlacura KYHuigaHs
ONIUH YHMHT CHPTHAA UbIoCAUKNap WYKAUTUTA MILOHY XOCKIL
KUNUIL JI03UM;

— TapO3WHH VYpHATUIATAH XOUUIaH KV3raTMacliuk Kepax;

— Byromnap €ku ToluapHu Tajiara KyiuinjaH aBean ta-
PO3UHM appeTUp XoJaTura VrKasulil 103uM. AppeTrp TYIK1-
UMHU CEKMH Ba 3XTUETKOPIUK 6unaH Bypaul Kkepak;

— Tapo3d UaJUIAapura UccHK OyloMiapHU KyUuUII Mym-
KWH 3Mac. Toptunanurad OyiOM TapO3WHUHT Xapoparrradya co-
BYTHAMIIM €KU UCUTWIMIUY TO3UM;

— MOJJanap Maxcyce MAWLUIap — TUIres, coar oiHacu, DI0K-
chapaa TOPTUIMIUK 3apyp;

— toprUnumga gakar €d TOMOHIArXM 3lHKYanapiay
doirananmiagy. QuuUHIK 31KKYa J0MMO Bepk Typuluu
Tanad KuauHamu;

— TouwapsM (akar KUCKUY EpraMuzia oNMHaIu;

— OyrnaHyBad Moaaanap dbakar 3uy GepKUnajurad UaMil-
nap (Glokcnap) ga TOPTUNANM;

— TOPTUIL TYraJUlaHTad, Tapo3W appeTupiaHul, srukyasa-
pU OEKUTWITALIN, KUYUWK Ba KaTTa AMOnap Hol Oelirkcy xosarura
KYUWIHIIM, EpUTTHYHM 2HEKTP TapMOFMIAH Y3 Kepak.

Byomnapun neMndepiav  Tapo3uaa TOPTHII Kyiuparkia
aMainra oIupwiIan:

— Tapo3uja TOPTMHIAH aBBAl YHMHI €PWTITHYM 2JEKTD
TapMOFMra ylaHamu; -

— TAapO3U MII XOJaTura yrkazunaiu. BYHUHT Y4yH appetup
TYIKMYM oxupuraya Oypanany. Bysaa epuITHUHUHE JIAMIacH
ABTOMAaTHK Tap3ia &HuO, Belrorpad sKpaHWAa XapakariaHa-
€TraH HiKana TacBupu kypuHany. Tesna nemridpepnap xucobura
TAPO3W MUNUMHUHT TeOpanuiny tyxrad, BeliTorpad srpaHugaru
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yapakatiaHMaigurad BepTUKaNl YM3WK WIKaJaHWHT HYl
IYyKTAacMHW KypcaTaau. Arap Gynnall MyraHOcHOIMK Ky3aTuil-
Maca, YHAAQ DKPaHHWUHI GOLUKADYBUM MYPYBBAaTHHM y €ku Oy
roMoHra Gypanr OunaH MHKPOIIKaJaHMHT HOA OG¥IMHMacH
JKPAHAr BepTUKAl YU3UK 6W1aH ycTMa-ycT TyLIMPHIaLu;

— Tapo3ura 10K ¢KM TOIIMapHM KYHMII €KY YHOaH OJMULI
aiiTHjia Taposu appeTupiaHrad xonariaa OVIMILA Kepak;

— TOPTHJIaAWUTaH XUCM ONANHIAH TeXHO-KUMEBHH Tapo3uaa
0,01 r anuxIMkkaya yirual onvHagW, CYHT aHaJIUTUK Tapos3uia
AHWK TOpTHIIaOH.

Tapo3WHUHT Yal Naniacura TOpPTWIaAUraH HamyHa EKu
HiMIL, VHT Tlajacura touuap Kyiuiaand, TOpTHAaJuran Hap-
CAHWHI Maccacu, ofjaTiard ycyiaga | r raya aHMKIuK OunaH
ropruiani. FpaMMHUHT YHIaH GMp Ba 103/1aH OUp YIIyLUIAapUHU
AppeTHPIAHTaH Ba SUIMKIap GepKUTHITAH Tapo3n FUIOMH cUp-
THra YpHATWIraH KaTTa Ba KMYMK JuMOnapHu Oypain Hynu
Ouan backapunamy. JlumOaoary coniap rulaHKara WikMHraH Toui-
yajap MaccacMHM Kypcarand. Arap KaTtra Jumbaa Kypcarkui-
HUHT p¥mnapacuaa 6 pakamMu, KWUMK numbaa 9 pakamu Typca
maccack 690 mr éku 0,69 r 6¥namu.

Hamyna maccacu 1okopuna kypearirapnek, 0,01 r raua aHuk-
KK Guitan YaaHraHaad cyHT appeTip TYTKAYH oXypurada oypuia-
JA BA MYBO3aHaT XONaTHAa MUKPOIIKATAHWHT KakcH GyauHMacu
IKPAHIATH YM3MK, OUIaH MOC KeIMILIM Ky3atinamd. Mukponikana-
Jlark Mupuk GynaknapHuHr mMycoar (+) éku MaHOUi (-) Hlopand
pakamiiapyd Gop, yjaap rpaMMHUHI MHUHITIaH OMp YIYLIIApUHU
xycobal yayH xu3Mar Kumamd. Mycbar vilopa Maskyp MaccaHu
TAPO3WTa KYUWMITraH TOIUIap Maccacura KVIIWIL KepakIMIMHU,
MaH(ui1 MILopa 3ca, MasKyp MaccaH# Tollulap MaccackllaH alpud
TAlUIANT 3apypIMIMHU 6unaupand. Macanan, taposura 1,69 r
maccagary Touvanap KyiuaraH 6¥iIcHH, yHaa sKpaH YM3urd + 4 Ba
+ 5 pakamnapu Vpracuuoary Maiina 6YmuHMa yeTuza Typea, OyHna
Taposura kyiwiran 1,69 rpammra 0,0045 rpamMmiu KYIIALT KEPAK,
TOPTWIANKMIAH MOIYIA HaMyHacUHUHT Maccacy: 1,69+0,0045=1,6945r
6ynanu. Illkananunr Mandguii kipcatkuun 6yraHna HaMyHa Macca-
cu: 1,69-0,0045=1,6855r Gynap 3au.

Monna HamyHacHHLHT Maccacu Yaqannb 6¥IuHray, Hamy-
Ha Ba ToIlMalap TAPO3H IMajulaapujiaH oauHagu. Tapo3HHUHT
KaTTa Ba KWYMK JIMMOIIapy HOJI HYKTacura KeaTupuiub, tapo-
3u appetupiad kyiumanu.
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AHATUTUK TAPOIHHKHT KUeMnapu YpraHunubd, yHaa top-
THIL KoMmaiapy GwiaH TaHUINTaHAaH cVHT Xap Oup Tanaba
GupopTa wMIa uaui (coar olHacH, Glokc, Turen Ba Goluka-
JIAP)HM TOPTHINHM MalUK KWIUG, TOPTraH MAUMIIHWHE Macca-
cMHM Ml gadrapyura Bepry/iigaH KeluH TypTTa xoHaraya (ma-
canaH, 1,6855r) aHuKIMK OunaH 316 KYHAMIUM NO3UM.

19.8. DBapuii Xiopu) KPUCTALIOTHAPATH TapKHOMIArH
KPHCTAUIM3ANRON CYBHM AQHWKJIAM

Toprma aHanuz O6Viuua HucbataH ocoH WILNAPHAH KpPUC-
TAIOTHAPATAAp TapKuOUIard KM3IUpHIIraHia ocoH HyKOoTH-
JIAIMraH KPUCCTAUIM3ALMOH CYB MUKAOPWAHN anMKJIalLaup.

Monna TapkuOHIarH KpUCTAIIU3ALMOH CYB KPUCTAIOH/I-
paTHMU AOMMUI Maccara Kajap Kyputuil Hynu 6minaH aHuKIa-
na. Okcanar kucrora H,C,0, 2H,O xypurunanurad remre-
parypa 110 -112°C; BaCl,-2H,0 yuyn 120-125°C; CuSO,- 5SH,0
yuyH 140-150°C Ba xokazo.

AHanu3Hu Oaxapuil TapTHbu:

1) Topram ommm, Tozana6 1w0BUIHTaH GIOKC KYPUTHII 1HIKA-
dbuna Kypuruianu, cyHr akerkaropia 20 MyuHyT coBytHd (Bioke
KOTIKOFMHM OYWK, X0JIa KYPUTWIAIM Ba COBYTMIAAM), aHal-
TUK Tapo3una MaccacHHu yasanagu. Topruml Bakruaa Giokc
KONKOFM OEKUTWITaH Xo/ta Oynunim Kepak. BIoKCHUHT Macca-
CH JOWMMH Maccara KenryvHya 6y uni takpopnananu. CVHr Kaii-
Ta Kpuctauab TozanaHraH Ba Xapoja Kypuruiarad Gapuii xmo-
PYA KPUCTALIOTHAPATHAAH 1,5 I TeXHO~KUMEBWH Taposnia Top-
TO onmb, YHU Maccacy aHUK, VrdaHTaH Giokcera comaHand. 1yu-
JIaH CYHT OI0KC KONKOFM OeKuTHAND, aHAmUTUK Taposuaa 0 gaH
KEHUUHTU TYprTa Oenmrurava aHukIMK 6Unad TOpTUIAaH.

2) Kypurmu. Bapuii KpyUCTAUIOTHAPATH ColMHraH Giokc-
HUHT KOIKOFUHH onub, Kuppacu 6unan Gl0KC OF3ura KyHma-
JIaHT Kyiunaau. Broke Kypurunl mikacdura kyiwnam. Kyinmna
Orokc Tarura O6up Bapak Koros Tywananu, Ulynpmaii xonatna
GrokcHM Kyputuiu wikadpuma 120-125°C xapopatna 1,5~2 coar
xkongupwianu. [ynua Bakr yrraq GrOKCHH KOTIKOFY OWJIaH TUren
KMCKMYM €paaMuia SKCHKaTopra Xoinamrupwianu. Biokc
akcuxkatopna 20 MUHYT HaBOMMAA COBMTray, KOIKOFHU
OexuTunG, aHanuTUK Taposuna Toprunana. IyHnaH keituu
OIoKe fIHa KypuTHil Hikadura GUPMHYM ranaarvick XoMain-
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rupuaub, 1 coar yuna6 Typuwiagd, sKcHMKartopaa KalTtamaH
COBUTUIMO, siHA TOPTHIANW, Arap MKKUHYM TOPTUILLIATH BIOKC
Maccacy GUPUHYM  TOpTHIugark maccagad 0,0002 rpammpan
KV hapk KuiaMaca, OyH/Ia KpUCTAIU3aiMoH CyB TYIuK iHyKo-
ruaran 6ynaau. bBopau-i0, MKKUHYM TOPTHILard Macca Ou-
pyHan Topruingarynad 0, 0002 rpaMMaan KynruHa dapx, Ku-
ca, by xompa KYPUTHIIHKW TOMMMIK Macca OMMHIYHYA JIABOM
arTupunagy. Kaita toptuingary KuiiMarnap ranabaHuHr na-
OGoparopust nin nadgrapura é3mb Sopunaau.

3) Xucobxam. AHAIUTHK TapO3WIa TOPTUIL HATHXAIApH Ba
AHaIH3HUHD Gaxapuwiviuy TapTudy mamryinoriap nadrapura
c3ulb Oopuiiamu, CYHIpa OJIMHIAH HaTMXKajapra acociaaHub
xrcobraul 6axapunamy.

Esmm raprutn

KpucTaiorapaTHn KYPATHINra KaJap yiruamiap

1. BiokcHUHT OupUHYM TOpTHIIAArH Maccacy 12,4234 r
2. BIOKCHMHT MKKMHYH TOPTUILIArA Maccacy 12,4232 r

3. BIOKCHUHT JOMMMI Maccacu 12,4232 r
4. Brokcuuur BaCl,-2H,0 6unan Maccacu 13,9602 r
5. Bapuil xJIopyUIl TOPTHUMH MaccacH 1,5368 r

Kprcrajsornaparan KyPUTHIN KAPACHHAAIE VI4anLIap

6. BrokeHUHT Mopaa Gunad GUPUHYM KYPUTHILIATM MACCACH
13,7352 r

7. BrokcHuHT MoIIa OMiIaH MKKMHYM KYPUTHILTATY MACCACH
13,7342 v

8. biokcHuHT Moana GyiiaH YYMHYH KYPUTHULIIArKM Maccacu

13,7340 r
9. BlokcHUHr Moja OuiaH KypHTHIrad JOMMMI Maccacu

13,7340 r
TopTuMIATH KPHCTAUIH3AUHOH CYBHHHI NPOIEHT MHKIODH

13,9602 r - 13,7340 =0,2262 r
1,5368 r BaCl, - 2H,0 Tapxu6unaru 0,2262 r H,0O Gop.
100 r BaCl, - 2H,0 rapku6una m H,O 6op.
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o 02262:100
70T 15368

Vrkaswiran aHanusHUHT TYEPWINTHHU TEKINUPUE Kpui.

Kpucrannuzauuos CYBHUHE TOMMJITaH KUAMaTUHM KpuUcTan-

JIOTMAPAT TapKuOMiIary Hazapui XucoOJaHraH cyB MHUKAODH
Gunad CONMLIUTUPUIIALN.

244,3 r BaCl, - 2H,0 rapku6uaa 36,03 r H,0 Gop
100 r BaCl, - 2H,0 rapknbuga m r H,0 Gop

36,03-100
L ¥ o rraag 14,752 gxu 14,75%

AHaIM3HUHT abcomoT xarocu 14,72-14,75%=-0,03% iy taui-
KWI 3Tay. AHaNU3HUHT HUCOWI XaTOCHHU KynIaryia ToTanaim:
_ (-0,03)-100

°T 1475

=14.722 gxu 14,72%

~ —(0,20%

By xaro MofiaHu TOpTUIL MAHTHAA KWIIMHTAH XaToaaH ubopar.
Ananus xucobu Haszapui XucobnauyiaH (abcosor xaro)
+0,05% maH omrmaca, y ™VEpH Gaxapwirad xucobaananu.

19.9. TynpoKHMHI HAMIWK JAPARKACHHN AHMKJIAIT

MonaanapHUHT HAMAMK JApAXKacUMHH aHMKJIAll YUYH TeK-
mwmpunanurad GupruKkManaH ¥praya HaMyHa onuHUO, axuimnnal
Maliiananany Ba yapaH taposuga 0,5r — 2 r Toptu6 omHub,
OlOKCra CONMMHAAM Ba JOMMMI Maccara KeiryHya MabiyMm TeM-
1IepaTypajia KypuTaiaim.

AHanmusHyu Oaxapuil TapTHon.

1. Topram ommn. MalimoHHUHT Typr xoiinapynan 15—20 ¢y
YyKyPIMKIaH TyNpok HamyHacuzaH 0,5 r naH onvHmb, yHU KOTKOFH
314 GeKMNATNATaH, MAccacH aHMK, TO3a Ba KYpPVK G10KCTa cojiHa-
I, cyHrpa Groxe 6wiaH GUpranukaary Maccacl aHUKIAHAIN.

2. Kypwrmi. Tynpok, coiuHTaH 010KC Maccacyl aHuKIaHray
100—105°C raga kuanupunrad KypyuTHIL mwakapura Kyiinnanm.
bynna Oroke KonKervHY onub Kyputuii wkadbunary ainu 6roxe
enura kyiiunami. brokenap conu 6up Heuta 6yiica, xap Gup 61oxce
Ba YHUHI KOTIKOFMTa Oup XWJ paKam €3ub kiiimianm.
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Tynpoxnu O1oke 3—4 coar gaBoMmMIa KM3IMPWITaH/IaH Kel-
MH BIOKC Ba YHWUHI KOIKOFMHMW THUre]l KUCKWUYM OWIaH KypUTHIL
nikachunaan oMMHUG SKeUKaTopra Kyimnany sa 20—25 MUHYT co-
prTHnany. COBYTWITAH TYHPOKJIM OIOKCHUHT KOMKOFH GCKUTH-
M0, aHANUTUK Tapo3uia Maccacu Tonunanau. Tympok, 61okeH 6u-
naH fHa Kyputhil mikadpuna 1 coar faBoMuna KypUTUNAINA, 3K-
CHKATOPHA COBUTUIMG, Maccacy YiyaHagu. Arap Kaita TopTUIIa
KYDPWTWIITAH TYIPOKIY GIOKCHMHT OMPUHYM Ba MKKMHYM MapTa
VnuaHraH Maccajiapy V3apo Tenr Gyica éxu 0,0001 r ra dapk
KMiaca TYNPOKHU KYPUTHIIHY TyralUiaHraH 1e® xyucobiaHaau.
3. Xucobnam. Tynpoxmaru HaMIMKHUHT (ON3 MUKIOPUHU
xucobnamma Kyiynary gopmynanaH doiiianaHumaIn:
& % =".100%
YIIPOKHWHT HaMJIWTH, =

N

6y epna, m_— KYPUTWITaH TYNpOK Maccac, I;
m, — HaM TYIIPOK MaccacH, I.
AHany3 HATKaNapHU XagBan 1akauia €3ulll MyMKHH:

TynpoxHuHr
broke Maccacu
HUHT MaccacH, T TynpoKHUHT Hamuru, %

Ham | Kyputwirad

yitpo]. Tynpoxis Hawm xoana) Kypurnaran

Tynporcus

19.10. Temup(III) xnopux TapKkHOHAArM TEMAPHUHT
on3 MUKIOPHHN AHUKIAIT

TemupHu rpaBUMeTpHK MeTol OwiaH aHuKIalm amMopd
yykmanap OunaH MIIaNira SXum Mucon 6¥na onajiu.

AHMKJIAUTHH YTKa3uII TapTUOH.

1) Yykrupam. Kumésnit To3a crakanra osruda FeCl, spur-
MacunaH onu6, yHra 3—5 M HNO, HAHT 2N 3pUTMachIaH KylliK-
Jlajid Ba CeKMHIWK OMnaH KaiiHatu® robopMmacmaH MCTHIAIN.
KaiiHok spurMara ToMymIaTHO aMMOoHME ruapokeuaHuHr 10%
JIM apuTMacunaH Kyinwnanu. Tekinupunaérrad 3puTMalaH ce-
3WIAPIK JlapaXanaa aMMHak XUad xesa GommaraHiaH kKeiud
NH,OH gy t¥xrarunany. Hlynnan cyHr crakad puuaary
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SPUTMAHM 1iMIa Taékya GwiaH apanaiuTupu®, 6eroHa Monganap-
HE 9yKMara ancopOunaHuildiy KaManTupuiy Makeamuna 100 v
KAMHOK IMCTWIAHTAH cyB Kylmmnam. Kelinn ctakangary apanaiina
4-5 MHHYT THHY KONIHAPWIAOY, CYHT TYIUK 9¥KUIuHu 1—2 tomuu
NH,OH xyumur 6uiaH cuHab Kypuiam.

2) Owrrpram pa yykmany osm. Ycunem TYmIK 6Yiranm-
Iy cuHab kypunray, uykMa nappos ¢uirpiaHany. Ourrpnawr ypra
SHWIMKAATY — OK TacManu (GWITp KOFo3u OwiaH Gakapuiaiu.
YyxMa ycTHIaru CyroKAuK (punrpra Kyuunray, crakadiard yykma
AMMOHWA HUTPAaTHUHT 2-(ousnu sputMacu Ounman 2—3 Mmapra
jopunamm. LlyHman KeiinH 9yKma MUKIopaH GUATPra YTkasuianm
Ba yykma ¢unrparaa Cl- WoHnapu MYKONTYHYA I0BUIIAIN.

3) Uykmann KypATHII Ba Kusaupanl. Yykmany duntp Koros
KYpHTHLI mikaduaa 03ruHa KypuTUIiaau, CyHT YHA onud, Guntp
KOF03 ueT/iapu OykiaHu0, oNMIuHAaH HOUMMI Maccara KenTu-
pud Kyiwiran Tureara coiuHany. CYHT GUATPAM TUTET YHHHK
yubypuakka YpHaTunub, ra3 anaHracuia Kypuruaagy a Guirp
KOF03 Kyiaupunaan. TYTYH YMKHIIM TYXTaray, TUIed YVKMacu
6mnan myden neuura xomiamtupuint, 900-1000°C xapopatia
JIOUMMWM Maccara KenryHua kKusaupwiaau. Howmmuit maccara
KeJrad, xycobnain Gaxapunany.

Esmun  Tapmbn
YyKMaHA KA3AAPKIN KAPACHANAH Yrdammap

1. Turesnunr 611 Xonnaru 10MMHI Maccacu 16,1530 r
2. TureaHuHr yyKMa 6unad SUPUHYK TOPUILTATH

Maccacu 16,3242 r
3. TuremuuHr yyrkMa OMIaH WKKMHYM TOPTHILAATH Mac-

© cacH 16,3234 r
4. TurenHuHr yyKMa OWIaH ySUHYM TOPTHINAArY Mac-
cacu 3 16,3232 1
5. TurenHuHT yyKMa 6Wian JoMMHil Maccacy 16,3232
6. Cod gykMaHMHT JOMMMUII Maccacu 0,1702r

Temup (III) xnopua namynaca maccacund Xucobaam

1 mon uykma Fe,O, 2 mon FeCl, nan xocun 6¥muuiu caba6-
b7t
1 Mot = 159,68r Fe,0,ra 2 mon=324,42r FeCl, T¥rpu Kesica,
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0,1702r Fe O, ra mr FeCl

- _ 324,42.0,1702 = 0.3458>
Fecl, = —'—'—‘159,68 o ?

Temup (IT1) xnopuzx TapkubHAATM TEMHPHUHT TIPOLEHT
MKKI0pU
162,21 r FeCl, Tapkubupa 55,85 r Fe Gop.
0,3458 r FeCl, Tapkubusa m r Fe 6op

my, = 28830 0,11912
162,21

Tomunran macca Heya OPOLEHTHY TalUKKJI 3TUIUH TO-
nuiaanu:

0,3458 r FeCl, - 100 % 6ynca
0,1194 r Fe B X % 6ynanu
e SIIIO0 o aong

0,3458
Canonnap

1. 'paBuMeTpHK (TOpTMa) aHATU3HUHI MOXUSTH HMMalaH
ubopar?

2. Monpa ananusra KaHaait Tatiépnanagu?

3. Texmupuiaguray MoAaiaH TOPTHUM OJIMLINA HYManapra
acochiaHunanu?

4, OnWHraH TOPTHUM KaHHai KMiaub apuTMara yTkasuwiann?

5. YyKMaHWHT YyKTUpWIANUTaH Ba IPaBHMETPHK (TopTMa) 1HaK/l-
Jiapy Ba ynapra Kyiunanidras Tanabnap HuUManapaaH uoopar?

6. YykTupyBUM peareHT KaHuail Tanabiapra Moc KeJIuIld
J103um?

Vi ﬁHpMK KpUCTAJUIMK YVKMaap XO0CHI KUMHII YIYH KaH-
Iail 1aporTiap sipaTuiIvInKY Kepak?

8. AMopd u¥kManap XOCHJl KHIMLIA2 HUMajapra amain
KuauHanu?



9. Yykmanu dunTpaanima Kauaait bunatp KoroznapnaH ¢oii-
Jananwianu?

10. Yykmanu buntpiab, axparnii KaHaai aMaira ouupy-
nanu? Hexkadrtanus Huma?

11. YykMaHu IOBMII XapaéHu HMMa yuyH Gaxapwianu,
JOBYBYH CYIOKJIMK TaHIaniga HuManapra 3sTiubop 6epuiaiau?

12. Y¥kMaHW KYpUTUIL Ba KU3IUPUIL KaHLali amanra omim-
punanu?

13. Biokc éxu THUIe/IHW NOMMMIA Maccara KearyHya KU3iau-
puIl XapagHu Huma?

14. Kaiira xpicobnaii oMWIM KM aHATUTHK KyTIaliTMa Kar-
Jait kuiiMar xpcobnaHanu?

Tecrnap

1. T'paBuMeTPUK aHaTW3 acoCuia KaHaai KonyHnap éranu?
A) TapkuOHUHT JOMMUIIMK KOHYHY;

B) MaccaHuHr cakiaHuil KOHYHU,

C) DxBuBanenTnap KOHYHY,

A) Maccanap TabCUp¥ KOHYHH;

E) I0Okopuza canab yrunraH XamMma KOHYHIap.

2. bapu# vonuHK Oapuii cyndar Xonuja aHWKIALl YYVH
Oapuii xnopul KpUCTA/UIOTUAPATH TOPTUMUHUHT MacCacu KaHda
Gynnn Kepak?

A) 0,1 r;

B) 0,52 r;

Cy1-151

A) Xoxnaranya;

E) 0,05 r.

3. Uykmanu TYIMK uyKUIINra KaHiaai oMuanap Tancup
Kk¥pcaragu?

A) YyKTUPYBIM MHKIODH;

B) Bpurmanunr pHu;

C) Yykrupunrad OUPUKMaHWHI 3PYBYAHIUIK;

1) Opurma pHu, 9¥KTHPYBYM pareHT MUKAOPH, 4VKMA-
HUHT 3PYBYAHJINTH;

E) Y¥krupyBun MUKZOPY Ba 3pUTMaHUHT pH xuiimaru.
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4. AHaM3 VYYH YYKTUPYBYM peareHT SpUTMacuiiaH KaHya
NKM QNTAUL TaBCUSA ITHAAAU?

A) DKBHBaJIEHT;

B) XoxnaraHya opTHKYa; :

C) Xucobnarannarugas 6up npm} Maprta Ky,

) Y4 Mapra opTHKH4a;

E) XucobsaraH xakmaaH KaMpok.

5. U¥KTUpHIIIAaH KeHUH KPUCTILT YykKMa HUMa YIYH THHY
Konaupunagu?

A) UyKMaHWHT eTUNUIIN YUIYH;

B) Tynuk uykuui ydayH;

C) bupranukna UKWl yuyH;

J1) bupranukaa YyKkaH 3appadyalapHUHT AeCOpOIIMICH YIVH;

E) K¥umumyanap agcopOWIaHuIM YIyH,

6. UyKMaHWHT eTWIULLM XapaéHu HumMa Gran udonananamu?

A) 3appavanapHUHT HUPHKIIAILIUIIN;

B) Maiina KpUCTAUIADHUHT 3PHUILHK;

C) Kyripok TYAUK UYKUIIM;

J{) Maiina KpucTaIMapHUHT 3pUIUM XHcoGuTa 3appadanap-
HUHT TUPUKIIAITALIN;

E) AncopOUUSHMHT KydaiuILm.

7. Y¥kMmaiiu TUTeIHM AOUMUI Maccara KeJITUPHILIIA Kaicu
HapbaTnard TOpTUILAAH KeMUH KUM3IUPUIL TaMOMIlaHaau?

A) 10,3639 r;

B) 10.3633 r;

C) 10,3629 r;

D 10,3626 1;

E) 10,3624 r.

8. 0,3664 r Gapuit XJ10pyl KPUCTALIOTHAPATH IPUTMACHIAH
Bapuii HOHTAPUHY YYKTUPUUI YUYH CylaT KUCAOTaHUHT 5% -
1 sputMack (p=1,03 r/Mia) faH Heua MHJUIMTD OJMIL Kepax?

A) 0,88 mu;

B) 1,16 mm;

C) 4,3 mn;

) 2,86;

E) 10 mn.
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9. 10 r NaSO, - 10 H,O cagioBun spurmanaH cyidar
VIOHJIApHHKM Oapuii XJI0pHA KPUCTAUIOTHAPATUHUHT 9% - JH
spurMacunad (p=1,07 r/mn) KaH9a XaXM KepakIIMrHHU YYKTH~
pyBuuzad 6up sipyM Oapapap OpTUKYA OMMHMUIIMHHU Hazapia
TyTub XxyucobnaHr.

A) 103 m;

B) 155 mm;

C) 78,7 mn;

) 118 wmm;

E) 39,35 mn.

10. Dpyrmana 0,5324 r Gapuil XAIOPUIHHHT IMTUAPATA 3pUTaH
Oynca, 1y 3pUTManad Gapuit woHnapuHy yykrupuin yayH C(%
H,S0,) = 1 mon/a 6§nran cyndar KucioTa 3puTMachiaH Heya
MWTIUTWIATP KEPAKITHIMHN YYKTUPYBYX XucobnaraHaa Oup apim
DapaBap OpTUKYA OJIMHUINMHY Ha3apaa TyTMO XxucobnaHr.

A) 6,6 mu;

B) 4,4 mu;

C) 2 mn;

JI) 54 mn;

E) 7,2 man.

11. Bapuit nonuuu Gapuit cyndar xonuaa aHMKalLIaru
AHANTUTUK KYNauTUpYyBUU Heyara TeHr?

A) 1,698;

B) 0,5887;

C) 1,177;

) 0,2493;

E) 0,2944.

12. TemMupHY rpaBUMETPUK aHATH3WAA TPABUMETPUK THAKI
Fe,O, Xoimaa anuxyamnary Kaita xucobnaii oMuin Kaiich
KunMatra TeHr oVnagu?

A) 1,39;

B) 0,362;

C) 0,6994;

H) 2,78;

E) 0,3497.
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13. bapuii xJlopu KpUCTA/LUTOTUAPATA TAPKUOUAATA CYyBHUHT
i lI3apuii XxucobJaHraH Macca KUCMU Heva MpoLieHTra TeHT Oya-
JIN?

A) 36%;

B) 56,25; |

C) 18%

H) n%;

E) 14,75%.

14. Xakukuii Mmaccacu 0,2000r TeMup TyTraH 3pUTMa aHa-
JIM3 KWIMHranga teMupHuHr maccacu 0,2050 r ge® TonmwiaraH
Oyyca, aHaTU3HUHT HUCOUI XaTocu Heda (pousra TeHr?

A) 0,005%;

B) 0,5%

C) 1,025%;

) 2,5%;

E) 1,5%.

15. Toptumu 0,5000r 6ysiraH KOTUIIMA SPUTUAUO, YYKTU-
pwiranga 0,2861r KyMyIll XJopua XOCua OyiraH Gyica, KOTHIII-
MaJaru KyMYIIHUHT Macca Yyl HuMara TeHr Oynamu?

A) 21,5%;

B) 43%;

C) 14,1%;

) 76,1%;

E) 24,9%.

16. Bapwii cyndaTHUHT TpaBUMETPUK IIAKJIMHUHT Maccacu
0,4665 1 Gynca, 6apuil XJIOpKUI KPUCTATOTUAPATUHUHT Maccacu
0,4888r O6ynran TopTuMuUmaru GapUWHUHT Macca YIylId KaHya
oynamu?

A) 10,5%;

B) 17%;

C) 56,14%

) 62%;

E) 43,86%.

17. Toptumu maccacu 0,5015 r 6yiraH oxakTollgaH aHaIU3-
J1a TapBUMETPUK IMIAKIMHUHT Maccacu 0,3248 r Kajauuil okcum
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OJIMHTaH 6¥nca, KANIMUHUHT OXaKTOUIJATH Macca KHCMMU He-
yara TeHr Oyianm?

A) 42,29%;

B) 96,54%;

C) 25,9%;

) 36,26%;

E) 57,71%.

18. 0,3672 r kanmuumii xnopua kpucramnoruapari CaCl-6H,0
JIaH HeYa rpaMM Kanliyii oKcull oiuil MyMKUH?

A) 0,01701 1y

B) 0,09399 r;

C) 0,1799;

) 0,30 1;

E) 0,1719 r.

19. Temupuu Fe,O, xonuna aHuKnai yuyH (aykma MUKIO-
punu 0,2 r 1e6 Xpcobra onurca) remup (I1I) cyndar kpucran-
noruaparu Fe,SO,-7H,0 nan xaHua TOPTMM ONMil Kepak?

A) 0,65 r;

B) 0,62 1;

C) 0,51

A) 0,7;

E) 0,2 r.

20. Harpuil xnopun TapkUOGMIArd rUrpocKONMK CYBHMHT
MPOLEHT MUKNOPUHY KYHUIAr MabiyMoTiapnaH goigaianui
XucobnaHr: 6I0KCHUHT Maccacu 6,1282 r; GIOKCHMHT TOPTUM
6uiaH Maccacy 6,7698 r; GIOKCHUHT TOPTUM OMIaH KVPHUTHII-
raHaaH KeMuHru mMaccacu 6,7506 r.

A) 0,30%;

B) 1,505%;

C) 1,03%;

) 30,1%;

E) 2,99%.



XX BOB. TUTPUMETPUK AHAJIN3

20.1. TaTpuMeTPUK AHAIMIHMHAT MOXHUSITH Ba ¥3ura xoc
XYCYCHATIAADH

TurpyuMeTpUK aHanu3 MUKIOPUI aHalM3 MeTOoMLTapuaaH
Oupn xucobnaHub, yHaa MUKIOPHU TOMULI 3PUTMANAD XaXKM-~
JapuHy Ynvain #@ynu 6unan Gaxapunaliu.

. TUTPUMETPHUK aHaNU3HUHT MOXUATU KyhHiaruvagup:
TEKIIMPUIaUrad MOAJAaHUHT TOPTUMMIAH Tali€prnaHraH 3puT-
mMara (éxku Oy DPUTMAHMHT YIYaHTaH MabIyM KMCMUra) ce-
KUH-acTaluK O6MnaH y3apo TabCHPJallyBIM MOOJAap TYIIHK
peakumsicura kMpuiuub 6yIIryHua aHuK MabiyM KOHLEHTpa-
LMSIA 3pUTMa KVIUWIIaAM; KYIUWITAH peareHT 3pUTMacHHWHT
XOKMMHM aHUK YJI4all acochla TeKIUMpUnagTral HaMmyHaaaru
AHUKJIAHYBYM TapKUOU KUCMHUHI MUKIOPH xMcobmananu.

3ap0 TaLCHP ATYBYM MOALATAPHUHT TYIIMK peakiusra Ku-
PHIITaH XOJATH-peakUMSHAHT TaMOM O¥ITHIL Ba3UsITH—IKBHBAJICHT
AyKTa Oekunaau, uyHKH Oy BakTiaa peakuusira KUpULITraH
MONATApHUHT MUKIOPH KATHLUH 3KBUBANIGHT Maccajia Gynamu.

TutpuMeTpuK aHAMTHK aHUKIIAINap Y9VH, TpaBUMETPUK
METOIMIATMAEK Xap KaHmail KUMEBMIA peakuusanapiaH doiimana-
HKO 6Ymvaniny. TUTpUuMeTpUK MeToIa KYUIAHUIAIUIAH Peakiiv-
syap Kylugard Kyiiuwnagurad tanabinapra Moc KeivIllU 3apyp:

|. Peakipast aManna KaidTMac 6ynuimu kepak. By wapr turpu-
METPUK METOMIA MPABUMETPUK aHAUIU3NATHAAH SHAJ2 MYXUM-
POK, YYHKH Oy epla peakldgHUHT MyBO3aHAaTMHN PEareHTHUHT
OPTUKYA MAKTOPUHY KY1IMI 611ad CHDKWTUIL UMKOHUSITU VK,

2. PeakuMsiHMHT TaMOM OYIIHILI Ba3UATH (IKBUBATICHT HYK-
Ta) AXIIK GeAruiaHuIU JO3KMM. DKBUBANEHT HYKTala & peak-
LMITa KUpUWIaéTraH MoJylaiap 3pUTMaapuHUHT paHru yara-
pUiLM KU 6YiMaca, oNuHAAH TeKIIMPUIAETrad SpUTMara xkyzia
03 MHUKAOpAa KYiuunrad 6eroHa mojnanap — HWHAWKaropiap-
HUHT paHry y3rapuily Kepak.

3. TUTPUMETPUK aHANM3NA KYJUIaHWNaAUTaH peakLusap Tes,
aMasna 6up ayMmaa GOpUILM JTO3UM.
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4. Peakiiysi Gaxkapuiaaura TAllKY IHAPOUTHUHT Y3rapuliluy
peaKUMsHUHT BOPULLIKTA B2 OXUPIU MaXCy/oT/iap XOCcanapura
TABCUD KUIMACIIMIU Kepax.

5. TurpUMeTpUK aHUKIAILAA KYmMMya peakuysnap Gop-
MacCIMIru Kepak.

6. DKBMBANICHT HYKTAHM aHUKJIAIITA Ba ACOCHME peakiius-
HUHT Gopudra Xajnakut GepyBuKd Moanaiap onauHaad Uyko-
TAIMLIH JIO3UM.

AHANWU3HUHT TUTPUMETPUK METOAUHM IPaBUMETPHUK METONAT2
Hucbatan dapk Kuaguran ToMoHIapyu Gop Ba ynap Kydupa-
runapnad ubopar:

— aHUKIauapHy Gaxapyiuna MaccaHu Ymdaml XaKMHU
ynuai GunaH anMallTUPUIAAV. AHATUTUK Taposuiapia Top-
THLLZAH dakar TeKIUPHUIAIHIad MOAIAHUHT TOPTUMUHU OJTHLL-
Ja Ba ML 3pUTMaNiapu Taiépnanina GolipanaHunany;

— KMMEBUI peakUMSHUHT MaxcyloTjiapy MUKIOPHWHH
AHUK YI4alira acocjaHTaH rpaBUMETPUK aHanu3naH papkiu
ViIapok, THTPUMETPUK MeToaaa OoumaHruy Moaaanap MUK-
IOpY TONMUWIAAN;

~— B1p 3puTMa BolKacura MyJI MUKIOpAa 3Mac, Baiku KaThb-
Hii S9KBUBANCHT MUKIOPAA KYIIMIA1H.

Iy 6unan Gupra, KyuTaHUAagUraHd YCKyHalapHUHT TallKy
KypuHuK 6unad, M yciybu Ounan ¢apk Kuindmmra xapa-
Mall TUTPUMETPUK aHaIM3HM TpaBUMETPUK aHanW3ra Kapluu
KYVidnb O¥nMainm, YyHKI UKKana MeTOINIaPHUHT MOXUATH OWTTa
Ba adHaH Vxiam. Muxnopuit aHanM3HMHT TPABUMETPUK Ba
TUTPUMETPHK METOLIAPH SKBUBUICHTIAD KOHYHM Ornan uho-
JaNaHWNAIUraH CTEXMOMETPUK HUCOaTIapra acocnaHrasaup.

TuTpyMeTpUK METOTHUMHT acocuil ab3uUIUIY aHKKJIalmap-
HHUHT Te3d OaXapwiMIIHINP, YYHKH XaXMHU Yidaill, MaccaHu
Vimuaira HucbaraH aHvya KaMm BakKTHM sramiadn. TuTpyMeTpuk
AHANM3A Y30K JaBOM STAIUraH YYKMaHU KYPUTHILL, KU3IHUPULI Ba
JOMMMI Maccara KeNTHpuill kapaéHiapy GaxkapwiMaiou. Maca-
JIaH, cydar KUCTIOTAHWHT KOHUIESHTPAIMSICHHI TPABUMETPHK Me-
Tox, Owian anmkiamr yuyH 10 coar capd Oymnca, Oy aHMKamHu
TUTPUMETPUK MeTol| OinaH Gaxkapuiny yuyH atury 15—20 MuHyT
Kepak 6ynamu. ynusr yayH kuméBuii naboparopusinapia Kium-
JIMK aHaJIU31ap TUTPUMETPUK MeTol OuiaH Gaxapuiany.

ByHnaH Tamkaps, uykManap xocun oYnuium 6unad Gopa-
JUTaH peakuUsIIapHAHT KaMJIMTH XyucoOura KyJUIaHWInIl co-
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XacH Top BY/IraH rpaBUMETPUK MeTOmIaH (hapKiu YIapokK, TUT-
PUMETPUK METOMNA Xap XWJI TypJlard peakuMsiiap: oKcHima-
HUL-KaUTapyIkil, HelTpainaHuIl, KOMIUIEKC XOCHT KWIHIII
peakiygnapunm Kyoram mymxud. Ilynap 6uman 6up Karopaa,
IPABUMETPUK METOANAIMAEK, TUTPUMETPMK METOZI/Ia XaM uyKMma
xocun Oyimu 6unad Gopaauran 61p KaTop aHANWTHK peakiiv-
gnapnad doimananyil MyMKHH.

TUTPUMETPHUK METOOHUHT aHUKJIUTHA TPaBUMETPUK METOR-
HU AHHIJTAK HapakacudaH KaMpok Oymuinyra KapaMai, YHUHT
AHUKJAMK [Japakacy TeXHWK Makcamiap, LIYHUHTAESK, UMK
Maxcaaaap YYyH eTapiuiup.

20.2. TaTpuMeTPHK AHAIM3 METO/LIAPH

TUTpUMETPUK aHaNU3Ia KYIIaHWIaIuraH acoCHii peakiin-
sira BUHOAH THTPUMETPHK aHANTH3 METOIUIapUHHU TYPTTa TypyX-
ra 6YuLI Makcaara MyBOQUKIHD.

1. Kucnora-acocim tarpiam(HefiTpainam) mMeroau Heilr-
pajuialll peakLMsICUra acoc/laHTaH

H*+OH- =H,0 H,0* +OH- =2H,0

By Meton spuTManapmard Kuciora €k UIKopap KOoH-
LIeHTPAITUANAPUHN aHUMKIal 6unad Oupra TuApoIU3NaHyBUYH
TY3/Iap KOHIEHTpaLHUIApUHN XaM aHUKJIalra UMKOH Oepaiu.
Herpannaim meTonyna 3KBUBAJIEHT HYKTaHW MHAHKATOpIap
(makmyc, METWI3apFaIOFd, METUIl KU3WI, GeHoN(TaIeHH Ba
GoniKanap) paHTMHUHT Y3rapHilndra Kapab aHWKIaHaIW.

2. Oxcuuiannm - KalTapuram (PeJOKCHMETDPHK) MeTOaH
AHMKJTAHYBYH MOMIIA 3PUTMACH OWIAH MILYYM TUTPIAHTAH DPUT-
Ma opacuna OopaguraH oOKCHIUTAaHWIN — KaWTapuiIvll peakiy-
sUTApUra acocnaHrad. by MerojinaH apuTManapIar Typiiu Kau-
tapysuunap (Fe?*, C,0,>, NO,” kabunap) €K1 OKCHIIOBYMIIAP
(C,0,”, MnO,, CIO;, Fe’" xabunap) Hu MUKOOpaH aHWK-
naia doinananuwiagy. PeloKCUMETpUSTHUHT alipuM MeToj-
JIADWHMHT HOMM aHUK/1alna KyJulaHunagurad Uy TUTpaaH-
TaH pUTMaap HOMIaHMIIVAaH Kenub gynukanu. By Meromiap-
JaH KeHT KynaaHunaavurannapyu Kyiunaruaapaip:
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IMepmauranaTomeTpasaa OKCUIUIOBIU cudaTuia Kanui
nepmanraHar KMnO, HMHI M4y TUTpAAHTaH 3pUTMACH
YILUIATWIIAIHN.

Wonomerpus spxun ton J ,2HUAHT peakiysilapia OKCHII0B-
4y, J- MIOHMHUHT 3ca KalTapyBun cudaThaa HIITHPOK STHLLIN-
ra acocnanran. MHnukarop Basydacuiy Kpaxmas oaxapaiu.

Xpomaromerpassa Mogianap Kamuii muxpomar K,Cr,O, HuHr
TUTPJIAHIaH WIIMH SPUTMAajiapy TabCUpUIa THTPAAHAIN.

lyuuHraex, 6poMaroMeTpyus — OKCUIJIOBYY Kamui Gpo-
mar KBrO,, BaHanatromMeTpusi — OKCHIOBYM aMMOHMH BaHa-
nar NH,\VO,, uepumerpus — oxcumnosyu uepuii (IV) 6u-
pukManapy Ba Gomkanap.

3. Yykrupmu MeTomu aTMalliMHKIT peakLiMalapyura acocaH-
raH 63nmo, Oy peakumsiapaa aHUKJIAHYBYM DNeMEHT (MOH) KaH-
Jauaup KUHKWH 3pyBuaH BUprKMa XoNUaa dykMara Tymaau. SK-
BUBAJICHT HYKTa Xap X1 yey/uap OunaH anukiadany. Mo tyrp-
JiaHraH spurMa cudaTiia KAHNaA peareHT SpUTMACcH KilaHu-
1iiMra GORTMK, X0JIa YYKTUPUIIT METONU MyTaHocuO Hom Guiia
roputiwianu. Macaniad, arap THTpAAIN yayH Kymyiu Harpat AgNO,
3PUTMACH KYIUlaHwWiIca, MeToJ] apreHToMeTpusd, potanug NH SCN
KyIUtaHwica pojlaHoMeTpysi HoMU OWIaH aTanajiu.

4. Koviuexc xocmn 6y (KOMIUIEKCOHOMETPHA) METOIM KaM
MOHJIAHYBYK KOMIUIeKC HoHNap (KU Monekynajap) XOCHI
GYMLLITa acOCHAHTaH TUTPUMETPUK aHUKJIAUUIApHY Y3 MUUTa QIai.
By mMeronjiap €paamMuia KOMIDIEKC XOCHI KWIMIN peakLysiiapura
KMpULLIa ONUIL Xoccanapura ara OYnraH xap XuWi KaTuowiap
(Mg ,Ca*, Zn**, Hg?*, A** ) pa anuornap (CN-, F, Cl') mMuk-
JIOPUHHM aHuKIaHagy. KelHri BaKInapaa KaTvoHIapHUHT opra-
HUK peareHIiap - KoMIUIeKCoHNap Ouiad ¥3apo TabCUpUra acoc-
JIaHTaH aHam|u3 MeToIIapy KCHT Tap3ia KYiaHWIMOKAA,

VTKasuwnagurad aHWKIAILIADHUAHT XyCYCUSITHIa OOFIMK
X0Jiia TUTPJAIIHU Xap XU yeyinap owiad Gaxapuil MyMKHH:

— TVFpU TUTpAam kKM GeBOCHTA TUTPRAI YCYAKAA aHWK-
JIaHyBYM MOIZa WIUYM TUTPJAaHIaH spurMa Ounad TYFpuUiaH-
TYPPU TUTPNAHAIM. by yeyn Guiian aHanua KUimpiga 6utra uiram
CTaHJAPT FPUTMA €Tap/u XUCOONaHaIN;

— Kaiita Tutpiaawl (€KW yHU Konanuk OVitMaa turpnam aeb
XaM JOPUTWIANH) YCYIUAA TEKITHUPWIAINIaH 3pyUTMara peareHt
spUTMacuaaH 6up MyHYa MY KVIIWIAAK Ba OPTHKMA KVIIWII-
raHy OolliKa peareHT 3puT™Macy Ounax TuTpnab tonunanu. by
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yeyilJia UKKWTa acocull Ba €piamMyuM TUTpIaHraH (KoHueHTpa-
IIMCH aHUK, OYnraH) WIndy spUuTManapwiad dboinananuiany.
by ycyn TUTPHUMETPUK aHAMM3HMHI Xap XWJ METoiapWja,
KyMlalaH pooaHOMETPUSNA KVANaHWIAAW;

— anMaummab turpiaawr yeynu (€paamuu spurMa Gunas
[MTPJIAlT) aHMKJIAHYBYW HMOH WIIYM 2puTMa OwiraH OGeBocuta
TabcUpianiMaca €k y OusaH cTeXMoMeTpMK GyiiMaraH Huc-
ODaTnapoa peakiuusra xupuiiica, €xya MHOUKaropjap OuiraH
peagkuua GepMaraH xonnapia kynnanunanyd. By yeyn G¥iivua
AHUKJIAHYBYM MOJIa YCTMra peakiysra KWUPHILYBYM MAXCYC
peareHT Kyuaagu. Maxcynotnapiad GUPUHW WYUK 3PUTMA
Ouwian TuTpnaHanu. MacaraH, HOIOMETPUK MeTolIa aHMKJIa-
HYBYM MHUC TY3U 3pUTMacura Myn mMuknopaa KJ wiuwmnaon.
bynaa axpanu® 4MKKaH Hoj €paaMuM HATpui THocyibdar-
HWHI TUTPJAHTAH 3pUTMacy 6uiiaH TUTPaal Tormuman.

TuTpUMeTPHK aHUKIIAUUIApHU KaHOak ycyina Oaxapuiiv-
HIANAH KaThUil Hazap XxamMa BakT UYMW TUTPAAHTaH 3pATMA-
Jlap, peakiusira KUpUIIYBYM MOIajlap opyuTMalapy XaKMUHK
AHWK, YT9anl, 9KBUBAJIEHT HYKTaHM aHUK Oenrwiall, aHanus
HATVDKaATapuHU TYFpY Xucobiai 3apyp Gyiamu.

20.3. TuTpnanras Ba CTAHAAPTAALITHPHITAH IPHTMANAD
Taiiépaam

DpuTManap KOHUeTpauusiapuHu wudomanaul ycynnapu'
AHOPraHWK KUMENA YpraHwirad. AHAJUTHK KUMENa KYIrida
XoJiapaa KOHIIEHTpalusich TUTP Ba HOPMalIMK OWiaH udo-
JANaHraH SpuTManap MILNaTHIaIq.

1 MJ1 DpUTMaja 3pUraH MOINAAHMHT TpaMMilap MHUKIOpHra
11y 3PATMAHWHT TUTPH Ae0 aTamanu.

Turp T xappu Ounan Oearunanaiud Ba VHH KyHuagard
dopmyna 6ViiUa TOMUI MYMKIH!

T=Ee!m
V

6y epaa, m - oNMHTAH MOJa Maccacu; V - 3pHTMa XaXMu.
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Bup s1uTp 3puTMana 3puraH MOIIAHIHT KBUBAIEHTIIAP COHM
6untan udoanaagurad KOHLEHTpAaLMsS HOPMan KOHLIEHTPALIWA
ne6 atanany. BpuTMaHyHr HopMmanaury (N) Mawaym 6ynca, yHIiA
aliHW PUTMAHUHT TUTPU Kylupary dopmyna 6¥iuya Tonunanu:

Pl P
1000

Oy epza, N — 3pUTMaHWHT HOPMAUTUTH, D — 3pUraH MOJIaHUHT
IKBMBAJIEHT Macacacu.

AHMK MabiyM KOHLETPALMLIV OPUTMANAPHY MIHYM THTD-
JIAHTaH 3pUTMaNap - TUTpaHTiap e araitany. TUTpiaHrad 3pur-
MaJIapHU TYpiU yeyinap 6unan Taiépnam MmymkuH. Taliépnaw
yeynura GOFTUK X0aa yaapHU TUTPJaHraH Ba CTaHOapTiiaii-
TUPWITaH 3pUTMaNnapra axparuiand.

Kepaxkny MOIIaHUHT AHUK, MACCATY TOPTUMHHHI 01O, MasiyM
XaKMIH YTUoB Konbacura YTkazub, DUCTUINaHTal CyBaa SpUTUIca
Ba VM4OB KONOAaCHHUHI Gerycuraya JUCTHILIAHTAH CYB KyHuU0,
KoJGa TUKUHUHW BepkuTud, aximnal qaikaTuica IpyuTMa XoCu
6ynami. By ycynna Taii€pnanran SpUTMaNapHA CTaHIAPT SPUTMAnap
€K1 TaliépiaHraH TUTPIM 3pUTManap je6 10pUTHIIANiN.

Tali€pnanrad TUTPIY SPUTMAIap XOCWI KWIMILHa MIDIaTh-
NaguraH Moinanap OolunaHruy Mopganap ned® HommaHamy. By
MOAAanap Maniym tanabnapra xapob Gepuiiyd no3uM. By Monna-
J1ap KMMEBUIE To3a Oy, ynap spuTMana Ba KypyK Xomnja cak-
JlaHraHga Xam Gapkapop Gynumu, Tapkubu kumésuit dopmyna-
cHUra KaTbUsH Moc kenuiuu kepak. 1lyspait Momnanapra Harpuid
Terpabapor Na,B,0, -10H,0 Hatpuit kapbonar Na,CO,, okcanar
kucnora H,C,0, - 2H,0, narpuit okcanar Na,C,0,, kaxpabo
kucnora H,C,H,0,, kamuit xnopun KCI, narpuii xnopux NaCl,
kaymii xpoMar K, Cr,O, Ba Gomikanap mucon Gjzia onamm.

Cranpaprt spuTMaiap (Kepaxkiy KOHLETpaluaIari MabiyM
XaKMITH) Tal€pnalniar MOJUIAHVHI TOPTHMH Maccacu yioy
thopmynanan xucobnab Tomuwnanu.

N-2-V
m=
1000

0y epaa, m — MOAA TOPTUMUWHUHI Maccacu, I; N —
TafépliaHAIUraH 3pUTMa HOPMANIUTH, D — MOMOAHUHT
SKBUBAIEHT MaccacH, I, V — 3PUTMaHMHT aHUK, XOKMH, ML
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BolllaHFUY MOAZAHWHT TOPTUMUHU SpUTHLL OWIaH WUIYM
IPUTMATAPHMHT TUTPUHM TOMMUI YYYH CTAHAApPT 3puTMalap
XOCUNT KHJIMHAaIH. :

AHaNMTHUK Taposusapla MOIIAHWHT Haszapuii xucobnaHraH
MUKJIOPYHU TOPTHO OJIMII 3Xyaa Kyn BakrHy onany. Iily caGabnm
TOPTHMIAH TUTPJIAHIaH 9pUTMa Taliéprianiia KATbUgH GeriiaH-
A HOPMAJUTMKIATH SpUTMa Taliépralira ypyuHwiMaing, ByHuHr
YpHUTA IPUTMAHUHT HOPMAJUIMIUIA TY3aTHII Ko3GhdULIMeHTH
xucobmananu. Macanan 0,1N spuTMa Tait€pnain yayH MonuanaH
raposuna 0,5312r roprum onvHau. TOPTUMHUHT Hazapwii Xpco0-
sianrad Maccacu 0,5300 rpammra Tenr O6¥acuy. Bynmait xonna Ty-
saTULL KoM PULIMENTH KyHnaary KuiiMarra sra 6nagu.

TOPTUMHUHI aMaJIJ1ard Maccacu 0,5312
K= == = 1,00226
TOPTUMHWHT Ha3apnii XucobnanraH Maccacu 0,5300

bunobapun, TaiiépnaHrad 3pUTMa KOHIEHTpanusacy Taii-
€pJIaHMIIN JTO3UM G¥nraH spuTMa KoHIleTpalsicura HucbaraH
1,00226 mapra karra. 1llynnaii xunu6, Tafiépnanrad spurMa-
HUHT xoHueHTpauusicu 0,1 - 1,00226 = 0,100226N 6ynamu.

Tyzatuun ko dunmeHTH GolKaya HoM OMIaH HOPMATUIMK
OMUWIM €KW 3PUTMAHUHI HOPMAJLTUIUTA KUPUTUIIAATAH Ty3a-
TA ned opurtunany. Miwmab yukapuill KopxoHanapH Jiabopa-
TopUsIapyuia TY3aTHIL KoahdhuuueHTUIal GolnanaHwiany.

TuTpnasran Uy spuTManap cudatvga KYnuHYa MyHe-
pan KucjoTajiap, WIUKOpiap, KaJluil IepMaHraHar, HaTpui
THocyadar spuTMaiapu MuUlaTiany. By monnanap cranpapr
MOAIANApra KyHWWiaaguraH tajabiiapHHd KaHOaTIaHTHpMaiiin.
YNapHUHT aHWK, KOHLEGHTPALUAIU SpUTMallapUHU TOPTMMIIa-
pufaH Taiiépnab oynmaiimu. Macanan, H,SO, (koHlu) Hamuu
KY4IH 1otaau, yuyeuasaury Tygaiiny HCl kuHT Xam Tapkubu
yarapu6 Typaau, YioBuM MIIKOpJap aca Xaso Tapkubunaru CO,
Ba CYBHM 10THO V3 MaccacuHu y3rapTupany Ba Xokaso. Iy ca-
Gabny, OyHIal MOAANIApHUHT TAXMUHUWI MUKIOPIArd TOPTHU-
MM KEpaKiIM XaXMIarh CyBOA IPUTUIAAU Ba MOC KelaauraH
CTaHJapT MOA 3pUTMacy OuaH TUTpiaHanu. CTaHIapT 3pyT-
MaHWHI MablIyM KOHLIEHTpauusacK Ba cap O6¥nraH Xaxmu aco-
cuia Tal€piaanrad 3pUTMaHWHT HOPMAJLTUTU XUcobiaHagu Ba
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TUTPY aHukIaHanu. MacanaH, HaTpUH TMAPOKCKHIT 3PUTMACH -
HUHT TUTPH OKCANaT KHCAOTAHMHT CTAHIAPT pUTMacu &paa-
MUJIa, XJTOPUI KUCIIOTa 3PUTMACcH THTPH 3ca Hatpuil Terpabo-
PaTHUHI CTaHApPT 3pUTMacy Ouiad Tomuiaau.

TUTpy, TOPTUMUHWHI aHUK, Maccacu Gyiinua smMac, 6anku
y €ku 6y craHaapT MOARAHWHT aHUK KOHIEHTPaLMsIN 3pUT-
Macu GulaH TOMWIA[UIaH 2pUTManap, THTPH aHUKJaHTraH €K1
CTaHJAPTNALUITUPWIFAH 3puTManap 1ed atanany.

TaxMUHUN KOHUEHTPALMAITY 3PUTMA TUTPUHU aHWKJTalAa
Ba Oy 3puTMa EpraMuna aHanu3HK baxapumna 6uTTa Ba ailHu
Y14oB uaMuUIapuaan Golnananvin Tanat KMIUHALY.

AdanuTvk xuME nabopatopusurapuina KynmuH4Ya TUTpJaH-
raH 3puTManap «bukcaHan»aapaan talépnananu. Pukcanan,
Oolukaya aiiTraHna, cTaHmapT-TUTP, Xaxmu 1 sautp 0,1 €ku
0,01N apuTMa Taii€prail yUyH Kepakiy MOAIAHUHT aHUK TOp-
TG ONUHTAH MUKAOPU €Ku VI19abd OJIMHraH XaKMUHU KYPVK
KM DpUTMA X0KAa CAaKJIOBYM HiKia amynanup. PukcananiaH
THTPJAHTraH 3puTManap Taképnaws yuyH 1000 mn ynuos
Kosifacura BOPOHKA YpHaTWialny Ba BOpPOHKara uminra 6urus
xohnamrupunany. OUKCHUHAN-AMITYacy CUPTH ONAMNA CYB Ba
AUCTUIUIAHTaH cyB Bunad axmuinab osunagyd. CVar duxkcanan
aMITynacu yykypyacu 6op ToMOHM GuniaH 6uruara ypHatwianyu
Ba aMmnynaHu Guruara eHrwn ypuni 6unad temwinangu. [uina
TaéK4a EpraMuia aMITyJIaHUHT I0KOPUCULAATY TEIIUIY OYWIIajH.
Amityniafiary Moana Yom9oB Konbacura yrkaszwinanu, OyHaa am-
nynagard Moana Konbara Tyna yrMaryHva BOPOHKA YCTHAAH
OJIMHMaMAK. AMITYNaHWHT MYKM KUCMH Ba BOPOHKA TUCTHII-
JnaHraH cys Ounad OuMp Heua MapTa TAKpop loBMianM. Arap
ronbara VTkasuiarad Moajga tiina apumMarad 6yica, HCCUK, auc-
TWLIAHTaH CyBa TIa SpUTIWIaAU Ba 9PUTMA XOHa Xapoparurada
coByTuianu. CyHrpa BopoHka onuHub, ¥inuos Koiabacy Genru-
cHrava, JUCTH/UTAHTaH cyB KyUWIHG, Konba or3u TUKUH OunaH
OeKuTHIAIM Ba SpUTMa axinad yalikaTuiaay.

Ilynnait Kuiub, TUTPAAHraH 3pUTManapHu Gaxapaaurad
Basudacura Kapab uinyuu Ba GOUMaHFHY CTAHAAPT pUTManap-
ra axpariany. My sputmanap €pramMmuiia THTPUMETPUK (Xax-
MM aHaAMTHK) aHUKIalap YTKasWiagy, SpUTManary Tek-
WHPUIAETTAH MOJIA MUKJIOPH TONUAANN. BONUIAHFNY CTaHAapT
spuTMasiap €pHaMuAa Bca WINYK SPUTMAJAPUHUHET THUTPDU Ba
HOPMAJJIATH aHWKJIaHAIH.
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TurprMeTpUK aHWKIIAlLIapIa TUTPIANI UKKK ycyiia Ga-
AapHiagu.

A) Aiipam TopTHMaap yeyim. By yeynma aHMKIaHyBYM (ERM
DolliaHruy) MOIAAHUHT KHiiMaTH Oup-Oupura siKuH 6up Heua
(2-3) Toprumu onuHagu. Xap 6Mp TOPTUMHM TUTpPJALl YYyH
HiUaTUIaurad anoxuaa konbara coIMHAAM, JUCTUIIAHTaH
CYBHHHT MabJIyM MUKIOpUa 9PUTHIIALN Ba XOCWIl 6YIraH spuT-
MaJlap TUTPJaHAaIu.

b) Imnerxa ycyim — aHMKIaHyBuM (EKM GolUIaHFWMY) MOZ-
JAHWHT aHMK, TOPTUMM YTYOB KOoJbacura COMMHAaNM, TUCTWLITaH-
[AH CYBHA 3PUTHIAIM, PPUTMAHK CYB KY1IMO Konba Genrucrraya
erKas|nanm, sxuvnad apanarmupiand. CYHr nuneTka 6nmaH spur-
MallaH MarTyM KMCMU OJIMHKMO TUTpAall Kobacura YTKasunaay Ba
KOHLEHTPAUMSCU aHWK PpearcHT 3puTMack OunaH TUTPJIAaHaIH.
Tutpnamny 3—4 mapra TaKkpopnaHu0, Ypraya KMiMaT oMHaIu,

[IlyHy Tankumnan JIO3MMKU, alpuM TOPTUMIIAP YCYJIU
HycOaTaH OUp-Gupura SKUH HaTXanap 6epany, YyHKH XaKM-
Hu ¥nuaw daxar 6up mapra Gioperka 6VitHya YTKasH1aJu.

TMNunerka ycynu, OupMHYM ycyara HMCOATaH KaMpoK
AHUEKJIMKKA (XaXMHH Y4 Kappa yirdaHaan) ara OVmuiuura kapa-
MaciaH, KyJnailurd Ba aHMKJTAUIHWHI Te3 6axapHIWIIH
(TOpPTHIL COHU KaM Oynuilm) Gunad adsan xMcobraHagu.

20.4. TurpuMeTPHK aHANM3NArH XHcobIanuap

Muxnopyii aHanM3 aManTuéTHaa KYTIMHYA SpUTMANap KOH-
LIEHTpAaLUsUTAPUHHA HOONIALIHWAT 6Hp yeyimiaaH MKKUHYY yCy-
Jra ytawn GwiaH GOFMMK, 6¥nrad, THTPJAIl HaTHXaJlapuHA
aHMKIamra Joup xucobnaliviapHu YTkasuiura TYFpy Kenamnm.

1 Opurmanapeu Tali€pram Ba yJN2pHM CYONTHPHII Ounan
DormaK Xmcobmauuiap.

1-mmcon. Xnopup kucnotanuur 0,1 N spurmacuman 10
nutp taiépnam yyyH koHu. HCI (p=1,19 r/mMn) naH Hewa
MUJUIMJIATD Kepak?

Eupnr:

XIOpHA KUCTOTAHWHT SKBUBAICHTH MaCcCaCUHU TOMAMMS.

M 36,46
e = ilm =

=36,462
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0,IN 10 1 apurma Taii€pnaut yayH 3apyp oViaaguran HCI
Maccacu Kyiiuaary dopmyiagas xucobnaiimus:

_N-5-¥ _0,1-36,46-10000

Pl = = 36,462
#1000 1060

MamwiymMoTHOMamary xXaasangas suynury 1,19 r/mi 6§nrad
HCI suHr dous koulieHTpauusicuu 38,30% sKaHINTHHU To-
6 36,46r HCl mryHmaii KMcnoTa 3puTMACMHMHT HeYa Ipam-
Muga OYyIuIMHY Xucobnaiimus.

100 r apurmana 38,30 r HCI 6op
X r sputMaga 36,46 r

100.36,46

= =95720
3830 ¢ IPUTMAHA.

Ba HUX0sT WIYHYa MMKIZOP Maccallard 3PMTMAHWHT XaX-
MUHH Xuco0bnab TornamMus.

burobaput, 10 nurp 0,1 N sputMa Taiépnam yuyn 80 mn
kon1L. HCI (p=1,19r mn) ynmyab onub YHUHT XaXMHHU JTUCTUIT-
JlanTaH cyB KY1umob, xaxmuny 10 TUuTpra eTRasuiamm,

2-mucon. 0,2N 1 1uTp spuT™Ma Tali€pnam yuyH Harpuii Kkap-
Gonar Na,CO, 1aH Heya rpaMM Kepak 6ynanu?

Ewnm: Hatpuit xkapGoHaTHHUHT 5KBMBaJEHT MaccacuHH
yHu MoneKyisp Maccaciu (M,(Na,CO,)=106) 6unran xonna
xucobnaitMu3:

106
=—=1532
Na, €Oy 2

DKBUBANEHT Maccac KuiimarvaaH doinananub, | murp
0,2N spurma Tait€pnanira kepak 6ynaguran Na,CO, TopTumMu
MaccacHHM XucobmaiMus:

i _N-3-¥ _02-53-1000°
T 000 " - 1080

=10,62
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Hemak, aHamuTvk Taposuna 10,6 r Na,CO, toprumu yimda-
HUG, 1 maTpnu YiruoB konbacria JUCTIU/UIAHTaH CYBAa SPHUTHIAIH.

3-mucoa. 0,2N apuTMa X0CHA KHIUIIL YIYH XAOPUI KUCITIO-
TauuHr 0,8N 100 M1 spuTMacura KaH4a cyB Kyinuim kepak?

Eunu: 0,8N 100 M1 HCI spurMacuas neda mit 0,2N spur-
Ma Taiiépram MyMKMHIIMTHUHYT XucobnaliMus:

N:'V|=N2'V2
V=2 = 400

¥

400 mn 0,2N spurma taiépnam yayH HCl uunar 0,8N 100
MJI SPUTMACHUTA KaHYa CYB KYUIMLI JIO3UM SKAHJIMIMHUA KyHMU-
Jaryda TornamMu3:

Vio =V, ~V, =400 100 = 3001

4-mucon. 40-npoueHtiiv 800r s3puT™Ma XOCHI KUIMIL YIYH
cyndar xucnoranuHr 90%-nu Ba 10%-11 9pUTMAIapHUA KaH-~
Jlay Maccanap/ia apajialiTUpULL Kepak?

Eumu: By Xonna «iyMaroHan KoMaacu»HUHT TpaduK ycynu-
JaH doinanaHuil Makcanra MyBoQUKIMD.

By xoupara acocaH, Kykiugari rpaduk KYpUHULIHY Ty3aMU3:

90 \40 /30 40-10=30 macca KucMm
IO/ \5_0 90-40=50 Macca KucMm
Hemaxk, 90% nu Ba 10% nu 3puTManap HUcOATH:

m,(90%) : m,(10%)=30:50

Mlyupan cyur 800 r Hu 6y HucbaTra acocaH, UKKKH KMCMIa
axparaMm3:




Buuobapud, 90%-mu sputManad 300r Ba 10%au spurMma-
naH S00r onmin kepak.

2. Tarpaam naTuxanapu Ounan SoRmk xucobuamnap. Dpur-
MaJiap KOHIIEHTpaliusiapy HOpMaJUIMK GuiiaH vdoaasaHrasna-
I aHANWTHK Xucobnauyiapia MKKHA YOy KYTaHWIany: muier-
Ka YCYITH Ba aiipuM TOPTUMIIap YCVITK. AHAMM3HUHT KAHOAk yoyia
yTRasuuira G0OFIKK Xonaa xyucobnaul TapTuou Typiya 6ynanu.

Tnnerka yeymnn Ky/oapmiranaars xucobnauwiap. by yeynna
MabiiyM O¥iraH TeHrnamManaH ¢poinanaHunaiu:

V:'Nt=V2'N2

Mncoa. Na,CO, uunr toprumu 250,0 M1 XaxXmuu Yin4oB
xonbacyupa spuTIIM. By spurmaiian munerkaga 25,0 mia onub,
YHHY TUTPJIAII yuyH xiopua xkucnotany 0,1010N spurMacuman
20,20 mn capduanran 6ysca, osvnran Na,CO, Toprumu mac-
CacHHU XUcoOmaHr.

Eanm: Tenrnama VN =VN, nan doiinananub, Harpuii
KapGOHAT SPUTMACH HOPMAJUIUTVIHU TOTTAMU3:

Vm,cn_‘ -N NayCoy = v, et~ N s
By epnaH,
_Vaer Ny 20,20-0,1010

N = =0,08160
i A B 25,00

Na,CO, sputmacy HOpPMayIMIH Torwiray, 0y spurma
THTPM XUcobmaHanu:

_ N(Na,CO,)- 3(Na,CO,) _0,8160-53,00

Do, = =0,0043252/
NayCO, 1000 1000 2/ mn

Turp guitmatunas doiinananut 250,0 M apuTMamary spi-
Twirad Na,CO, Maccacy Tonwianu:

m(Na,CO,)= TV = 0,004325 . 250=1,081 r

Bynpait xucobnawmapHy MyTaHocH6 aHuKIIMK BuiaH onub
Gopwuiil o3uM: Oioperka OunaH XaxMuu Ymuamna 0,02 wi raua
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AHWAKJIMKIA, HOPMAJUTMK Ba THTP KUAMATIapU TYPTTa pakaM-
aH KaM 6YIMaciury Kepax.

AfipaM TOpTEMIAD YCy IR ORNIAH THTPAMETPUK AHA/NAS KHJHH-
rangarg xucobnrauwiap. by ycyianaru x{dcoﬁﬂamapna SKBUBa-
JISHTIap KOHYHMIa acociaHamu.

Mucoa. Okcanar kucnora H,C,0,-2H,0 nunr 0,1590r Topry-
MWHHU (MawIyM MUKIOPHAATY CyBIa 3PUTUITaH) TUTpaiia 24,60
MJT HATpUI THAPOKCHT 3pUTMacH capduianTaH Gyiica, HaTpuii Tv-
POKCUI, 3PUTMACUHUHT HOPMAJLTATU Ba TUTPUHU XUCOOIIAHT.

Ewmn: Peakiius TeHTIaMacUHU €3aMH3:

H,C,0,+2NaOH = Na,C,0,+2H,0

e =259 — 35

Oxcanar xuchora Toprumu (0,15901)HUHT SKBUBAIEHTH

0,1590
63.03 'aTeHr 6¥nanu. bouka TOMOHIAH HaTPUil THIPOKCHIL

asputMacuHUHT HopMmamuriau N(NaOH) 6wraH Genrunacax:
N(NaOH)-24,60
1000

Kenub YMKanu.

HaTpuii TMAPOKCUIHMHI 3KBUBAJIEHT MUKAOPU OKcajar
KHCIIOTaHUHI' IKBUBANCHT/IAD MUKAOPYIA TeHT Oynanu (3KBu-
BAJIEHTJIap KOHYHUT2 O6HMHOaH):

N(NaOH)-24,60 _ 0,1590

1000 63,03
By epnas,
N0l = 222001590 4 456
24,60- 63,03
T(NaoH) = Y& “O‘l’; 3)'0?(N aOH) _ 00041052/ wn

2. DpETMAHNAT KOHUEHTPAUHACH HIIYA 3PHTMAHMHT THTPH
funan ndonananranaarn xucodaauuiap.
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Mucous. Cysdar kuciora spurmacuuuar 25,00 M HE THTD-
aaur yayd tarpu  T(NaOH)=0,004316 r/mn 6ynran NaOH
sputMacyigan 27,15 vt capduanan. Cyngart KuceiaoTa 2pUTMacyi-
Hunr 500,0 M na Hewa rpamm H,SO, Gopmuryny XucoGnaHr.

Egnm: Peaknus TenrnamMacyl Ty3uiaanu:

2NaOH+ H,SO, = Na,SO,+2H,0
Peakuus yuyH capd 6ynran NaOH maccacu Tonunanu:
m(NaOH) = T(NaOH)-V(NaOH)= 0,004316-27,15=0,1172r
Monpanap 3KBUBANCHT HucOaTna peakiiuara KMpUIIraHIuru
YHYH:

49,04r H,80, 6unan 40,0lr NaOH peaxuusra KUpuuiju.
m,r H,S0,6unan 0,1172 r NaOH peakuusira KUp1uiiu.

m(H,S0,) = 01172-49,04 _ 0,14372
40,01
By epnan,
T(H,50,) = 2437 _ 6,.0057482/
25,00

500 ma spurmanaru spuran H, SO, Maccacu Tonunaiu:

m(H,SO/)= T(H,S0,))-V(spurma)= 0,005748-500,0 = 2,874 r.

4. DpHTMA KOHUEHTPANMSACH AHMKIAHYBYH MOAAa Oyiuua TaTp
onian udopananranaarn xucobnamap,

by ycyn spuTManard Moaaa MUKIOPHUHM OMMaBUil aHAIN3-
jlapfia aHuKJIaul yuyH KyJiai. AHUKIaHyBUM Moaaa Gyiinua TUTP
nelb, afiny MoMEaHMHT | M1 MIYM 3puTMa OunaH peakuusira
KMpHIIIa OJIaiiraH rpaMmMiiap MUKJIOpMra aiTunanm. AHuKia-
HYBYM Mojaa Oyiinya TUTp Kyiunary dopMyianad TOUIANM:

T= y_?,
1000
Oy epna, T — MIuvNM 3pUTMaHUHT aHUKIaHYBYM Mojga OViinda
THTDH;
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N — WIlIYK 3pyUTMa HOPMAaNJIHIH;

D — aHUKJIaHyBYH MOAJa SKBUBAJIEHTH.

Mucon. Cypka KucioTa 3puTMacuHUHT 25,00 M MHW TUT-
paaw yayd NaOH 0,1145N sputmacunan 20,50 v capdnan-
rau 6y1ca, 500 mn 3puTMaza Heya rpamb cupka kuciora 6op?

Eumm: a) Harpuii rugpokcuanunr CH,COOH 6yiinya
TUTPUHY TOMaMu3:

N(NaOH)- 2(CH,COOH) _

T waont 10 coom)y =~ 1000

£ WD O000 o o nosnraes s
1000

ManiyMm XaXkMpard spuraH aHUKJI2HYBYM MoOjAa Maccacu
WYY IpUTMaHUHT aHUK/IaHyBYM Mojaa 6yiivua TUTpU acocu-
J1a Kyiupary TeHrnaManad TOTAIHILH MYMKIHH;

v

m e T e, xoabia
(AMKK 2pHIMA) (HUTH DPHTMA/AITHE, MOIIA) MITHH 3PHTMA
nuRemEd

Oy epra, m — 3PUTMAJIar¥ aHMKJIAHYBYH MOJIJIa MAccacH, I;
T — WYY 5pUTMaHUHT aHMKJIAHYBYH Mojza Oyituya
TUTPU, I/M7;
s spurs  TATPJALL YIYH cap(hiaHraH WIIH S3pHUT™Ma-
HUHT XaXMU, ML
— QHHUKJIAHYBYM MOJIa IPUTMACUHUHT YMY-

. Yon Konba
MU XaKMM, MIT;
Voena — TATPJIAII YYYH Dunerkana ynuab ofuHraH

AHUKJIAHYBYM MOJI1A DPUTMACUHUHT XaKMH, MIL.
6) Cupka KHUCIOTaAHWHT YMYMWH MUKIOPUHU TOTWIanU:

v
m(CH,COOH) = T(NaOH | CH,COOH) ¥,y oy ~22106%025- _

nunemua

=0,006876-20,50- %%q =2,819
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Casonnap

. TUTPUMETPHK aHaIM3HUHT MOXUATH HUManaH ubopar?

2. TUTpUMETPUK aHaNW3a KYIUIaHWIAIUraH aHaUTHK pe-
akuusilapra Kannai tanabnap kyiunanu?

3. TUTPHMMETPUK METOAHWHI MUKAODHMI aHaIU3HMHT rpa-
BUMETPUK MeToamaH dapky Humana?

4. I'paBUMETPUK METONIAH THTPHMETPUK aHAIM3HUHE aBdh-
3aJUIMTM HUuMasapaan ubopar?

5. TuTpuMeTPUK aHATH3 METOUTAPUHU HeYa rypyxra oyiun
MYMKUWH Ba METOITAPHUHT MOXUATH KaHmai?

6. TuTpnaliHuHr Xannai ycyaiapy Masxya?

7. AHATMTUK KUMENA KYIMaHWIAIMIaH 3pUTMaTap KOHLEHTPa-
LysUtapuHy Mdonaiail yeyiutapy Kannan 6ynanu? Turp neb Hu-
mara ailTunagd Ba y Kanjail dopmynanap ounan udopanaHaani?

8. TuTpnaHraH cravAapT 3pUTManap Kaujai Taiépnayanu?

9. Cranpapr Gomnanruy Moiuanap Kanpaai ranabiapHu
KAHOATIAHTUPUIIY JIO3UM?

10. Tysarum kosbpuireHTH (HOPMATUIMK OMMIM) KaHjial
xucobnananu?

11. CranpapTnaliTUpUITaH 3pUTMaNapHu Taiépruam KaH-
Jaii amanira oliMpuiIagn?

12. ®ukcaHan HYUMA SKAHIMIMHU TYUIYHTUPHIL Ba dukca-
HAaJJIaH CTaHAAPT pUTMaNiap Taiépriai TapTHOnHY TaBcudIianT.

13. iy 3pUTMaHMHT aHMKAaHYBIU Mozaa 6Vilnda TUTpK
KaHnai TaspudiiaHanyd Ba y Kaiicu dopmyna 6yituga Tonunagu?

14. AuunanyBuu Moana 6§iiua TUTp acocuaa xycobiaii-
HUHT KaHaait adsan Tomonu 6op mebd xucobaiicns?

Tectaap

1. TuTpuMeTPHK aHANM3Ar¥ XMCOOAAULIAD ACOCHIA KAH-
Jait KOHVH éragu?

A) MaccaduHr cakiaHuill KOHYHH;

B) DxBupaneHtiap KOMyHH;

C) TapkuOGHUHT AOUMUIATUK KOHYHU,

1) Kappanu nHucGatnap KOHYHH;

E) Maccanap tabcupyn KOHYHM.
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2. Peaknusira KMpULIYBYN MOAAA/Iap MUKIOPJIAPU DKBUBa-
neHT OyraHaary TUTpIAalll JJAKMKAcU KaHai HoMJIaHaiau?

A) Heiitpannam HyKTacu; )

B) TurpraillHWHT OXMPIY HYKTACH]

C) DKBUBAIEHT HYKTa;

D) Turpnaw xypcaTKuuu;

E) TurpaHrT.

3. TopTuMHY HcTaNTaH XaXMAATH CYBAA IPUTUO, SIXIIUT TUT-
pAall YTKasuIaaurad TATPUMETPHUK METOJI KaHnall HomjiaHa/iu?

A) lunetkanu TUTpnaui;

B) Bepocura TMTpAALl METOMH;

C) Teckapu TUTpIAIl METOIM;

D) Alipum TopTHUMAAp METONIU;

E) TVrpu TuTpiaul.

4. Turpy BONUTAHFHY CTAHAAPT MOJJA 3pUTMacy 6uIaH TUTp-
51ab TOMWIAMUIaH TUTPJIAHTAH SDUTMA KaH#al HomsaHaum?

A) Tait€prnaHrad TUTPIU 3PUTMA;

B) Tutpu aHUKJIaHraH SpUTMA;

C) CraHpapr-TWTpaaH Tal€pinaHraH 3pUTMa;

JI) dukcuHan 3pUTMA;

E) Hopman spurma.

5. Uy spurMadHyHT | MWUTHAWTPY OUJlaH SKBUBAJICHT
HucbHara Y3apo Tabcuphalla oJalurad aHUKIaHaouraH Moj-
JAHMHT rpaMMIap/ard Maccacu KaHnail HomiaHaau?

A) DpurMa THUTPU;

B) Murau apuTMaH®HI aHUKJIAHYBYM Mouia Oyinia TUTPH;

C) DKBUBANEHTHWHT MOJISP KOHLEHTPALMSCH;

J) Mongap KOHLEHTpALMS;

E) Tysatuin Ko>pbULMeHTH.

6. Mimuy 3puTMaHuHI aHUKIAHYBUM Mofa 6Yiiuya TUTpU
kaHnai rappudraHamn?

A) 1 MII. MIOUM 5pUTMAaaa OyAraH MolaHWHI TpaMMiiapia
udosamaHral Maccacu;

B) Maccacu Ir 6¥iiraH aHMKIaHyBYM Mojjiara 3KBUBAJIEHT
OViran WIYM SPUTMAHUHT XAKMU;
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C) 1 M. vIUYM pUTMAra IKBUBAIEHT GYiraH aHUKJIaHyB-
UM MOJJaHWHI I'paMMiapaari Maccacu;

JI) AHUKIaHYBUM MOOAAHUHT | MWIUTpUIa 3KBUBANIEHT
OynraH WHIYM 3PUTMAHWHT TpaMMiIapiard Maccac.

7. Hazapuii xucobraHraH KOHUEHTpauusra HUCOaTaH wirdy
IPUTMAHHMHT KOHLECHTpAaLMsACKH HedYa MapTa KaTra €KW KUIHK
SKaHIMIMHU KYpcaTyBuUd KUMMAT KaHaid HomnaHanu?

A) Mmun spuTMaHuHT TUTPH;

B) My 2puTMaHUHT aHUKIAHYBYM Mojjiara nucba-
TaH TUTPH;

C) DxBUBaNIEHTHUHT MOJSAP KOHUEHTPALUSICH;

H) Tyzaruin koadbdnaiveHTH;

E) Kaiita xucobmam oMunu.

8. Oputma tutpu 0,006300r/Mn 6Ynca, 500 v apuTMana
Heda rpamm HNO, 6¥nanu?

A) 3,15 1;

BY 1,35 1

C) 1,825r;

) 0,315r;

E) 6,30r.

9. Harpwit xoropuaHuHT 5,9120 r toprumu 1000 M. Vauor
xonbacuna sputunav. Harpuit xJ0pUa 3pUTMAaCHHUHT TUTPU
Hedara TeHT oynanu?

A) 0,0005920 r/m;

B) 0,005920 r/mi;

C) 0,05920 r/mu;

) 0,5920 r/mn;

E) 0,002960 r/mon.

10. Turpu 0,004120 r/mn. 6§iran 150 ma. spuTMana Hewa
rpaMm KOH 6ynanu?

A) 0,618r;

B) 0,00618r;

C) 0,0618r;

) 0,0309r;

E) 0,309r.
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11. 20,00 M cymdat KHC/I0Ta 3pUTMACKMHH HelTpasianl yayH

Harpuit ruapokcuaHuHT 0,0964 1N spurmacunan 19,50 mi capd-
nauam. Cyndar Kuenora spuTMACMHUHI HOPMAaJLINTU KaH[ai?

A) 0,09993 mon/n;

B) 0,4996 mon/n; (
C) 9,993 mon/n;

) 0,9993 mon/n;

E) 0,3999 mon/n.

12. Xaxmu 250 mn Gynran ynuoB konGacuma 1,7334r

H,C,0,-2H,0 spurumnad xocun 6yiran SpuTMaHUHT HOpMa-
JIMTM KaH4da 6ymanu?

A) 0,0110N;
B) 1,1100N;
C) 0,1010N;
D) 0,0101N;
E) 0,1100N.

13. Cyadar xkucnoranudr 0,2N spurMacunaH 2 Taiépiaiu

yuyH suwiury 1,84 r/mm Gynrad cyidar KUcHoTafaH KaH4a

XaXXM OJIMLI Kepak?

A) 0,55 m; L

B) 5,5 mn;
C) 55 mm;

M) 27,5 mm;
E) 2,75 mn.

14. 0,2000N spuTM™Ma XOCWIT KWIKLI YIYH Kaaui THAPOKCHI-

HuHr 0,2260N sputMacyad 725 MUUTHIWTPUTA KaH4Ya MIT CYB
KLU Kepak 6viagu?

A) 94,3 wmi;
B) 9,43 mm;
C) 49,3 mum;
1) 47,15 mu;
E) 0,94 mu.

15. 0,32r NH,NO, ra 1igop Tabcup 3TTUPWITaH/Ia axpa-

6 ynKKaH ammuakHu lotui yayn H,SO, nunr 0,1N sputma-
CUIaH Hevya MWILIMIIMTP Kepak Oynagu?

A) 20 m;
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B) 0,4 mmn;
C) 400 mu;
) 4,0 mn;
E) 40 mu.

16. Harpuit kapGoHaTHUHT 0,2648r TOPTUMMHK HeHWTpasal
yayH HCI Hunur 0,1970N sputmacunad 24,45 mu capdnaHmy.
Wdnocnanran cona HamyHacuaa reva gous Na,CO, 6ynanu?

A) 48,25%;

B) 90,50%;

C) 96,50%;

J) 95,60%;

E) 9,65%.

17. 0,03402r xymyur HaTpaTHU TUTpnam yayd HCl spuTma-
cupad 20,02 mMn capdnanny. Xaopng KMCJIOTaHUHT Agh 6iinua
tutpu T(HCIl/Ag") kuiimMatuHU XpicoBimaHr.

A) 0,01078r/mu;

B) 0,1078 t/mi;

C) 0,007018 r/mm;

) 0,001078 r/man;

E) 0,008107 r/mi.

18. Udnocnanran 6ypa namyHacunan 0,8750 rpammunu
tutpia yayH HCI aunr 0,2120N spurmacunas 20,40 mi cap-
¢byanran Oyica, HaMmyHanaru KHUMEBMM To3a Oypa
Na,B,0,-10H,0 nunr macca xuemu (%) Hu XucoGaHr.

A) 94,25%;

B) 92,45%;

C) 91,25%;

) 92,15%;

E) 95,45%.

19. 250 mn xaxmim yordoB konbacura cyiontupuiras HCl
spurTMackaaH 25,00 mn conub, KonGaHuHT Genrucurada muc-
TWIAHTaH cyB KYIUWIAW. By xocun 6YaraH spuTMagaH 25 M-
yamatputy Tatpiani yayH AgNO, munr 0,9850N sputmaci-
aaH 24,37 mn capdmanay. TexkmmpunaérraH KUCHOTaHUHT 1
JATp 3puTMacuia Heda rpamMm HCI 6ymann?

A) 305r;
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B) 350r
C) 503r;
) 1751; .
E) 35,0 r. 1

20. 250 M1 oxcanaT KMCoTa 3puTrMacuian 25 M1 HY TUTpIanl
yayH KMnO, gunr 0,05316N sputmacuian 21,35 mii capdiatiu.
Taii€épnanran spurMana Heya rpamm H,C,0, - 2H,0 6¥namu?

A) 0,3553r;

B) 71,53r;

€) 0,71531;

1) 7.153r;

E) 0,07153r.

21. Turpu 0,001150 r/mn 6yaraH YymMoaud KUCJHOTAHWHT
15,00 MMITUITATPUHM TUTPJIAII YUYH Kanuil TMAPOKCUIHUHT
sputmacuaan 12,50 mi kerav. KOH spuTMacuHUHT HOpMa-
JIUTY Ba TUTPUHW aHUKJIQHT.

A) 0,0300N; 0,001680 r/mn;

B) 0,300N, 0,01680 r/mi;

C) 0,01680N; 0,0300 r/mn;

J) 0,1680N; 0,0300 r/mu;

E) 3,000N; 1,680 r/mm.



XXI BOB. KUCJOTA-ACOCIH TUTPJIAII
(HEUTPAJLUIAII) METOJLJIAPH

21.1. Heirpaiiaim METOARHUHT MOXUSITH

Kucnora-acocnu TUTpiiali METOAW acoCHia BOJOPO/I MOHIA-
PU EKH ITMIPOKCOHUI WOHIAPUHKUHT TURPOKCH HOHITapK OunaH
¥3apo TABCUPM HATMXKACHIA KYUCH3 THUCCOLIWIAHYBYH CYB MOJIc-
Kynanapu Xocun oynumy 6unaH GopaguraH peakildsa €Tanu.

H*+OH- = H,0 &éu H,0*+OH =2H,0

by merox kucnoranap (H,SO,, HNO,, HCI, H,PO,,
CH,COOH, H,C,0, Ba Gowxkanap), runpokcumiap (KOH,
NaOH, Ba(OH), Ba Gouikanap) cyBia rMIpONMIIAHYBYH TY3-
nap (Na,CO,, K,CO,), wynunraek, apanauiManap (NH,CI sa
NaOH) vy MuK0opaH aHWKJIAIIA KyWIaHWIaAM.
Kuicnora-acocin TUTpalliHUHT UKKH ACOCHM METOIW MARIYM.
DpurMazar MIIKOp/ap Ba CYyBAAIU SPUTMANapia THAPOIN3IaHH-
11 HATIDKACHIA VILIKOPUIE MYXUT XOCHIT KIWTYBYM TYZAp KOHIEH-
TPaLMACMHY aHUKJIallia CTaHIaPTIAIITAPHITaH HIIIA 3pUTMa-
siap cudaTina KWCeIIoTa 3pUTMackl Milnatinanu. Bynaai aHugiain-
Jnap aumpoMerpua (JloTHHYaA acidum - Kucnora) el opuTHIaIu.
KucnoranapHUHT KOHLIEHTPALMACKMHY KX TMAPOIMANAHHUIIN
Tyalim KUCIoTan MyXUT XOCHIT KWJIYBUW Ty3Nap KOHLeHTpa-
UUACMHM aHWKIAlIa CTAaHAapTIallTHPWATAH MIIMKA DpuTMaiiap
cudaTHa MIIKOPap 3pUTMAacK Mipiatunany. Byynail anuka
METONU anKammerpus (notuH4a alkali-vukop) ned HoOMIaHAIH.
Hetirpannaiu MeTomiapyiia Mgy sputma cudatiia KymuH-
ya XJnopun Ba cyadar KUCIoTanapHUHr sputMmanapu, NaOH
xaMpa KOH spurManapu uuuwiatiiaagn. By xucnoranap Ba
WIIKOPJAPHW TUTPJIAHTAH 3pUTMalap (CTaHIApT 3PUTMAanap)
rafiépanl yayH 6GouinaHFUY CTaHAApPT Moamanap cudaruia
doliganadun MyMKuH OYnmarannuryi cababnu, aBBan ynaap-
HUHI TAXMUHUH KOHUEHTPALMSUIM 2pUTManapu taitépnanaiu
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(0,1-0,5N spurmanapu), cy¥Hrpa YJIapHUHT aHUK, THTPH Ba HOp-
MATUIUIY CTAHAApPT SpuTManap épaaMuaa THTPIiad aHukiadani.

Kucnoranap apuT™aiapi TUTPMHHM TOTTAILAA HATPUHN TeTpa-
fopar 8K CYBCH3 HATPUii KapOoHaTIapHUHT CTaHIapT SpUTMa-
IApUAAH, WIIKOpAap SpUTMATApUHUHT aHUK TUTPUHU TOTTUI-
na okcanar H,C,0,.2H,0 €ku Kaxpabo H,C,H,O, kucnoranapu-
HUHT CTaHapt apurManapunad Qoigananunany. By Mogmanap
MILENaNl YIyH KyJai Ba TUTpJIalLia XU Hatikanap Gepaiu.

Hefitpamianum peakumsuiapy Goprania KaHgalaup Taluky
Genrunap (addexrnap) xkyszarmwimaiian. [y cababmu, sxBuBa-
JIEHT HYKTaHu Oeirwnalujga MyTaHoCUO WHAMKATOpJapHU
Kymiraun kepak. MHAWKaTopaapHyu TYFPH TaHJIaHMaca aHaau3
Hatwxanapuaa Yra xaronuxiap oyaumura onub kenaau. Uu-
JUKATOpJIap HA3apHACHHUW YpraHuil THTPJIAUTHUHE Xap XM
XOJaTiapyia yJIapHU TaHjaaulra épaaM Oepalu.

21.2. KucaoTa-acocim THTPJIAIN METONWHMHT
HHJIUKATOPJIAPH

Wnmukaropnap spurManuHr pH kutimary ysrapunmra 6or-
JMK XOJAa paHTMHMW y3rapTupalu, my cababmu ynap pH
UHIMKaTopaap 1e6 wopurunanu. by xoccanapra ara Gynras xyna
KYTI COHIAard MOAIANap MabiIyM, JIEKUH YAapHUHT XaMMacHHKI
XaM upAuKatopnap cubarnia k¥iwanunnd 6ynmaiinym. Munu-
KATOpJap TapuKacuia WLUIATHAMIIN MyMKHMH 6yi1raH MoIma-
J1ap MaBJIyM TanabaapHu KaHOATIAIITUPUILIH JIO3MM: MHIMKa-
TOpJap PaHTy SIXIIKM ce3dnagurad OYNHIIM, UHAMKATOP PaHTH
pH HUHT KMYMK OpaJIUFUlIa KECKWH Y3rapuillk, paHTHUHT Y3ra-
PUILIK KaliTap OYMTUIIM Kepak.

Kwicnora-acocny TUTpail METOAUHUHT WHOMKATOPIIAPUHMHT
paury pH KUMMaTUHUHI MabAyM opanuruga yarapanu. By
yarapuin KYTMHYa KaTbWid SKBUBANECHT HYKTaaa 6YnMaii, 6anku
y éku Oy ToMoHra 6Mpo3 oruil Ounad bopamu. By wernanain
TUTPJAILHUHT UHAMKATOP XaToCH €0 I0pUTWIaaM.

HWnnukaTopnap paHrdHy ¥3rapuiiira onud KeayBuu KHMé-
BUi-u3uk xkapaéHnapHuHr mexaHusMu XIX acp oxupuraua
TyinyHapcus 6¥iu6 kennd. 1894 iivngarnaa OcrBoa TOMOHM-
NaH 3AEeKTPOJIMTAK AMCCOLMIIAHWILI HAa3apusichra acocjaHraH
MHAMKATOPJIapHUHT MOH Hasapusacy Takiud kunuHay. by Hasza-
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pusra DMHOaH, KMCJIOTa-aCcOC/d TUTIIAI MHAMKATOPIApYU Opra-
HUK K1cioTanap €Ky acociap jied Kapanaiy. YnapHuHT JHcCoLn-
JlaHMaraH MOJEKYNaIapy Ba MOHJIADWHUHT PaHTy Typiu Gynamu.
YyHoHuYM, MacanaH, JaKMYCHUHI AUCCOLIMIAHMAaraH MoJeKya-
Jlapy KU3WIl panriy 6yiica, aHMOHIAapH 3ca KYK paHrda 6ynanu.
JlakMyCHUHT JUCCOLIMIaHUIIMHY Kyiunaruda 3ui MyMKUH:

Hind % H'+Ind
KWA3WN K¥K

AlHHU Xonia TJAaKMYC MOJIEKYNlallapy NMpOTOH JOHOPH Basu-
dacunu Gaxapanyu Ba arap spurMara 1-2 ToMuM HaTpui TUI-
poxcup spurMacuaaH xyunanca, OH- wonnapu H* moHsiapu
Gunan 6upukuG, cyB MoJiekynanapuHu xocul Kwiagu. 1y ca-
6abny, MyBo3aHAT YHT TOMOHIa cvirxkuiian Ba Jnd- wonmapu
XOCHA GYnrIIM Xucobura 3pUTMAaHHT paHry KVK Tycau 6¥nub
xonaau. Jlaxmyc sputmacura 1-2 tomun xnopua kucnora HCI
9pUTMacy ToMU3MIca, MyBosaHat HInd Monexynanapu xocun
Gymuin (yar) TOMOHTAa CUWIKMEIM Ba 3pHUTMA KM3WI pPaHIJIK
6ynanu. Heitrpan myxur xonarupa H Ind monexynanapu Ba Ind
VIOHNApH 3KBUBANICHT MUKIOpAapia Gymamu, 3puTMa paHTu
Sunadhina Tycnu 6¥nanu.

BuHobapuH, 6ab3y MHAMKaTOPIIap NPOTOH NOHOPH 6YIMb,
KUCIIOTAIu UHAKKaTopnapaup. boinka 6ab3u 6Up UHAUKATOD-
sap H* wonnapm akuerrropy Basudpaciiiy 6axapraiy ydyH acoc-
7 MHAMKATOpiap XucobnaHamm:

JndOH + H* =%  Jnd*+H,0

Hxxu panrmin maknra ora OYarasd MHAMKATOpAap (JaKkMyc,
METWJI 3apFaIIOF, METWI KU3KI Ba OolKaiap) MKKH paHIIU
nHaukaropnaap, dakar O6Mp paHrIW Iakira sra 6yaraHnapy
aca — OUp paHIIM UHAKMKATOpnap Aed. HoMIaHalH.

MHAMKAaTOPAADHUHI MOH HA3apUSICH YAAPHMHT PaHTUHU
spuTMara kuputwirad H* sa OH- moHnapu tancupupa yara-
PHILY MEXaHM3MUHM HIIOHAPAM TYLWIYHTUpanW. JIekuH MoH
Has3apusi OpraHMK MOAJANaPHWHT TYSWIMIIMHHY YAapHUHT paH-
[Ura TAECUPU TYFPUCKHAA TYIIUK TACABBYD XOCHJI KWIIMANIU.

Iy Hapca MabIyMKW, OpraHUK OMpPUKMaJIapHWUHT PaHTy
ynap MoJieKyJialapuia «paHr Taurysur» — XxpoModop neb ara-
JIYBYM aJioXya aTomiaap rypyxu G¥nummura 6ommk. Macanan,
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xpomodopnap cudaruia MabiyM KeTMa-KeTMWKIA XoibrairaH
kapboHui rpyniia > C=0, Hutposorypyx HO-N=ra yTHim Mym-
kuH 6ynrad Hutporypyx O = N - | MMApO30rypyxra ainaHuinm
MYMKHMH 6ynraH azorypyx -N=N-, XUHQUI, TypyXura aiiiaHa ona-
aurad 6eH30l rypyxy Ba 6o1ika rypyxiap GYIMIIM MyMKIAH.,
DOpUTMa MyXUTUHUHT Y3rapMIiy KapaéHuia xpoModop rypy-
XMHWHT KaiTa TypyX/JIaHUIIY, SEHU YHUHT WIKW TY3WIMIIMHUHT
Y3rapullM Ky3aTWIagy Ba MHAMKATOPHUHI paHTy yarapagd. bup
TYCIM WHIOMKATOPNAp/Aa PaHTHWHI MYKONMUILM EKM maigo 6ynu-
UM XpoModop TYPYXHUHT Xocun 6Vnuum €xku iykonuiuy Ounad
TYINYHTHpWIagn. MKKM Tycin MHIHMKATOPNapaa paHTHUHT Yara-
puinura caa6 6up xpomodop rypyxHuHr Gollikacura kaira ry-
PYXJTAHULIWAMD. ATOMIIADHWHI KAiTa TYypyXiaHMIINA KaiTap Xonuca
6ymmb, y TayToMep M3oMepusl JIeTaH HOM OWJIaH I0PUTHIIANIMN.
CyBnaru spuTManapia MeTHI 3apFajdoFd TIYIUTH paHrja,
pH<3,1 6ynranna kusun, pH>4,4 nan karra G6ynraHaa capuk
pandrra Yragu. UHaukarop asorpymniacuiari a3orra KUCIOTAHUHT
Boaopon H* karmoHuHM Oupuruiu Tyhainy KU3WI paHriu
yoH xocwui 6¥namu. MHAMKATOp 3pUTMAcHTa acTa~-CeKMH HILKOp
KV1uwMica, YHUHT paHTy NYILITHAAH capyk paHITa YTalu.

H+
(CH.), N— \—/ N=N—¢/ \ 80 >
32 _.__> 4 OH-

CapyK, aKIH
= H(CH),N*—X N——N-NH—</ \ SO,
" KM3IT mamm@_ :

Ilyuyu TabkuInall KepakkKW, KUCIOTa-acocly THUTPJalll
UHAKMKTOpAapH 6up-O6upHra yTub TypyBuM aKJJIapaa MaBxyil
6¥na onanu. HauKaTopHUHT 64p wakiyaH 6oikacura YUy
H* Ba OH" noHiapu TabCHUpUAA BYKYITa Kelamu.

XO03Mpry 3aMOH TACaBBYpJIapura Kypa, TYFpPUPOK Hazapus
6ynub, MHAUMKaTOpIapHUHT HOH-XpoMogop Hazapuscu Xucosb-
JlaHanu. by Hazapusira MyBOMPKK, UHIMKATOP PAHTUHUHT Y3ra-
PHIIH, MHAMKATOP MOJIEKYIacura BojiopoJi HOHJIapPUHUHT 61~
pukuini éku H* woHnapuHu axpanuiy xucobura 103 bepanu,
Oy ¥3 HaBbaTHaa MHIMKATOP MOJIEKYNANTapUHWHT TY3WIHIIHIA
Y3rapuin 6ynuinmra onub Kenagy. Mkxura kypud yrunrad Ha-
3apusnap 6utra noHxpomodop Hasapusira Gupnaiuam.
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21.3. naugaTOpAApHAET Y3rapuin opajiuri, HHIMKATOD
KYpPCaTKHIY, THTPAAI KYPCATKUIH

Heitpan MyxuTaa TYp/IM HHAKKATOPAp MONEKYNanapuHUHTY
JMCCOLWIAHKUILINIG MOMWUTATH JUCCOLIWIAHMII KOHCTaHTaapy
Ounan ndomananagy. Macanan, Merwisaprannoruaa K=10, nak-
mycna K=10*%, denondranennia K» 10 6ynanu. BuxobapuH, Oy
HHAMKATOpHap uuuna dbeHondTaieut KyUCH3POK, OPTAHUK KHC-
JioTa XucobnaHamu.

MapnyMKH, XoxjlaraH puTMara KWciora €KM HIUKOPHUHD
xyupumnm H* MoniapuHuHT KOHUEHTPALIMSICUHY Y3rapTupHiura
omb xenamy. lemak, pH kuiimMary yarapany. MHIUKaropnap paH-
THHMHT Y3rapyinu Xam spytMa pH HUHT Yarapuiny Ounad OOk,

Xap 6up unnuxaTop daxar Mabaym OuUp Iy MHAMKATOP YUyH
xoc Oynras pH xutiMaTi opanuruaa ¥3 paHrMHY Y3rapTHpani.
MacanaH, arap Kuciora aputMacura 6up Heua Tomun deHond-
TAJIEUH KYIIWIca Ba KMCIOTAHW ACTa-CEXWH MILIKOD SPUTMACcH
Ounan Heitrpannanca, 6yHaa H* oHNapu KOHIIEHTPAIMsiCH acTa-
CeKMH KaMaitub Gopanu, zourMaHuur pH guiiMaTti 3ca olunb
6opany. JIekuH MHIUKATOP paHTi MIIKOP KYIIMATYHYa KaHaak
Oynca, LyHIal paHrcU3TUIYa Konany. XaMMa KUciaoTa HeWT-
patanran 6¥nca xaM, pH xuliMatu 7 maH Oupo3 xarra 6yiica
XaM, 3pUTMAa paHTuja ¥arapuin kysarvaMaiiay. pH guiimata 8
ra etraggaruia heHondraneMHHUHT 04 IMYLUTH PAHITA KUPUILW
Kysarmnagy. Uikop spurMaciHn fiHaza Kymumd Gopuil Xuco-
Gura MyLITY PaHT KylokJjamia doumainy, Oy kylokmaumur da-
Kar pH wwiimaru 10 ra errynua nasom stanu. Uy kuiimartiaH
KeMHUH WHAMKATOP PaHTUHWHT Y3rapuiuw tyxraitnu. Llynnaii
Kunuo, deHondraney paHrMHUHT Y3rapyuin opaiuru pH Kuii-
MaTtuHUHT 8 O6unad 10 ypracu xucobnaHanu.

Wnunukarop Y3 paHruHu Varaptupaaurad pH HUHT MKKH
KuiiMaty Ypracuaary opanvk MHAUKATOp PaHTMHUHT Y3rapuil
OpaNTUFA JeUUITAnN.

MeTunsapraniord y9yH paHr yarapuii opanury pH HuHr
3,1 nan 4,4 opanuruna 6ynanu. By opanukna 6y uHaukarop-
HMHI paHry KM3magad capukxka yranu. pH < 3,1 6nca mernn-
3apFAIIOFA KU3WI PAHTUHM cakiab Typanu, pH HUHT KuiiMma-
T 4,4 naH KatTa 6yiica capyk paHr¥HHK cakjial Konaiu.

MHAMKATOPHUHT AUCCOUMIAHHII KOHCTAHTACH KAaHYaluK
KaTTa kMiiMarra sra Oyjca, YHUHT MOJEKyJanapy LIyHYaInK
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OCOH WOHJIapTa NapyaiaHany Ba MHAWKATOP Y3 paHrvHM Y3rap-
Tupajmrad pH kuiiMaTy 1IyHYanuK KUYHK Oynamu. MacanaH,
METW 3apFanJOFMHWHT AUCCOLIMITAHUII KoHcTtaHntacu (K=10%)
benondranennnuxura (K~107) uucbatan anya xarra.

Iy cababmu, MeTun 3apFaIIOFMHUHT V3 DaHTWHW V3rap-
TUPULI OPAJIMFUA 3pUTMa pH HMHI' aH4Ya KHYWK KUUMAaTIapyu
opanuruaa 6ynanu. :

TurprawHuHr OopuiLKAa UIIYY IPUTMAHM UHIWKATOD
PAHIUMHWHT ¥3rapiiId KecKuH OYnrydua gKyiuuianu. ARHu
WHAWKATOP UIITUPOKKUIA TUTPIIAI TAMOM KUInHaaurad pHu
HUHT KMUMATUHM TUTpAall Kypcatkudy ae6 atanaam a pT
6unan udoganaHanu.

HeiTpanain Metoauina WIUNATHIaAAraH MyXyUM WHIWKa-
TOPAAPHUHT PaHIMHMHT Yarapuum pHunusr opanvirn Ba pH
HUHE TUTpJIAll KYpcaTKWYiapy KyHulia KeJTUPWIanu:; |

Wuaukatopnap PH Hng::;r?mwmn Turpnaur kypcarkuam, pT
1.Memn saprangors 3,1-44 4,0
2.Merin Kusun 44-6,2 5.5
3. Jlaxmyc 5,0 -8,0 7,0
4. @eHodTaICHH 8,0 -10,0 9,0

Wynpait kumb, Xap XU MHOMKATOpIap HMIITHMPOKWAA
TUTpAAIIHKM pH HUHT TYpiW KWWMaTiapura spuIIWIraHaa
TyxTatunaau, Oy KuilMarnap, ogaria, HeMTpawlaHUMII HYK-
Tacura MOC KeJaMailmu.,

21.4. TuTpnam 5rpH YAHKIApH

TUTpNAlIHUHT OXUPIY HYKTACUHU €KU SKBUBANECHT HYKTa
(aHuKyiaHaéTraH MOIa MMKJIODUHY KYIMIaMraH PeareHTHUHT
MUKIOpWra 3KBUBATEHT OY/IraHIaryu Ba3usT)HH aHUKJIAII THT-
PMMETPHMK aHAaHM3 METONMHHHI MyXMM KMCMU XyucobnaHaiu,
YYHKY aHalKu3 HaTHXaNapUHUHT TYFPUWIMIK JapaXacu 9KBU-
BAJICHT HYKTaHU aHuK Oenrwnanira Cormmkaup. TUTPIALIHMHY
IKBUBAJIEHT HYKTAaCHMHM KYMMHYA THTPJAaHAETTaH 3puTMara
KVimnarad 1-2 ToMuM MHIMKATOP 3PHTMAacH PAHTHHUHI V3ra-
pMILMra acociaHraH MHAMKATOp MeToAd OullaH aHUKJIaHalIu.
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Turpnalu yayH MHIHKaTOP TaHJIalll UIMKOHUSTHIA 2ra Byl
YuyH crdat K¥pcaTKUwIapHuiaH TaliKapy, Oy KapagHHU MUKII0-
puit xuxaraaH udopanainurag Metomapian xam doiigana-
HUIL 3apypaup. ByHnait Merognapra, TUTpJALL 3TPH YU3HKIa-
PY TY3MII METONM, TUTPJIALIAA MY KYHWIMILM MyMKUH O¥nrax
VHIMKATOP XATOCHHU XHMcoOnall MeToNNapy KUpaau.

«Turpiamn srpyu YnsuKIapw» mMeromu. KHUCIOTaHWHT MabiyM
xakmaaru 0,1 N apurmacyira 1iyHya HOpMAJDTMKIATH UILKOP SPUT-
Macu Kyiua Gouuiaradia MyXuT peakUMsiCHHUHT KUCTHOTATAAH
HejTpasra YTyIM, cyHrpa MIUKOPMI MyXUTTa Yarapuiiu 103 6epa-
1. K§iwmrad Miimkop spuTMacUHUHT MUKAOPY pPH HUHT Mabiym
KMiiMaT#ra Ba MHAMKATOPHUHI paHTUIa MytaHocu® Ginanu. -

By xapaéHHu YpraHull MMKoHUsATAra 3ra OYnvil Ba Ke-
PaKkIy WHOWKATOP TaHJall ydyd rpadux merounad (oiigana-
Hwiany. ByHuHr yuyn opauHara ykura pH xpiiMartiapy xoli-
nawTupuIany, abeuuceeca Yrura aca kKyumnras uikop (NaOH)
OPUTMACUHUHI' MUKZOPH (M) kyumnaau. bynzpa pH Hunr
KVIUWATAH MUY SPUTMaHWHT KYIIAITAH MWLIWTPAapH MKK-
nopura GOFHMK Xonna VarapuiuiuHA TaRCU(PIIOBYK BSTPU YU3UK,
Xocun O¥naau. TUTpHAlIHHUHT 3TpU YU3UKIAPH XOCHI
OYNMILMHUHT Y4 X0JaTH MaBXyil.

1) Kywim Kucliora 3pATMACHHA Ky4M AcOC 3purMacH Om-
JIaH THTPAA 3TPH YHIAFH.

TUTpNalHKMHE 3TPY YKM3HFWHK TY3WIN Y9YH KOHYCCHMOH
konbara xnopun KucinotaHunr 0,1000 N sputmacunan 20,00
MJI Kyiiunagu Ba Gioperkanad Harpuil rugpokcuaauar 0,1000
N spurMacuaaH acta-cekuH 20,00 M ToMM3WIATK, KYIWIWITaH
TUAPOKCHIHWHT MIJUIWIWTP MUKIOpNapyra GOFNHK paBuuia pH
HUHT KUUMaTnapy xucobimab duKapuiaad Ba XOCHI KWIHMHIaH
HYKTalapHu OUPIALITHPUO 2TpH YM3HK TOPTMIAIW. ABBA TPy
YUIUKHUHT OolITaHFNY HYKTacu TOTHUIAAN
C(HCD=0,IN=0,1M, my cabatuu H* noHnapu KoHUEeHTpalIU-
sgcu [H*1=0,1=10" mon/n Ba pH=1 6Vyiagy, xjmopua KUcI0Ta-
HuHr nonnanuu napaxacu C(HCI)=0,IN na 1 ra tenr 0ynanu.

[UyHnaH ke 3KBABAICHT HYKTA aHUKNAHALK. DpUTMa-
nap koHueHTpauusanapu 0,1N ra TeHr GV¥AraHaurin yayH xio-
PHA KMCIOTAHWHT 20 M 3pUTMACHTA HATPUM TMAPOKCUIHWHE
11y HOPMaLIMKIOATY IpUTMACKIaH TUTPpIaw yuyH 20 mi capd
O6ynamu Ba [H*]=[OH-]=107, 6udobapun pH=7. Bpurmana Tv3-
HaTpuit xmopun. 6Ynub, Oy Ty3 rMApOIM3NaHMAaiIu, IKBMBA-
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/IEHT HyKTazia KoopauHariap X =20 mi, pH=7 6ynamu («2» - HyKTa).
bolanry Ba OXUpry HyKranap KoopAuHaTIapyuHu 6uinraH xomia
OpajiMK, HyKTanapHu Xucobuanira Kupuiinain. Papas Kainvk,
3-nyKraga xopud kueaotanuar 0, 1N 20,0 mn spurMacura HaTpyi
rvapokeuaauHr 0,1N spurmacunan 18,00 M kyunwmiy, OyHia
IpUTMana xnopul kueaoraayur 0,1 N spurmacunad 2 mil, SibHH

0.1
10 Mapra Kam Konagu, Ba 1y cababmu, C; = o 0,01, memax,

pH=-Ig[H*]=-1g(10?)=2. Keitmuru 4-nykrana Kyumnradi NaOH
spurmacy 19,80 mr ra erranna C(HCH=0,001 M, [H*}=0,001 M
O¥nanm Ba pH xuiimatu 3 ra TeHr 6ynamy.

lyrgait i1yn 6muaad Gonika opanyKiard HyKranap xucob-
J1a0 TonunaIu.

19-xanBanna KeATUpWIraH MabIyMOT/Iap acocuja Kywyiu
KMCIIOTa 3pUTMACHHM Ky4/id acocaap OuaaH TUTpJaH! srpu
qu3ury Ty3unaau (27-pacm).

19-xansan

Xnopua kucioranudr 0,1N sputmacunad 20 M HH HIIKOD
opurMacu 6unaH TurpradraHga pH kKMiMaTUHUHT Y3rapuiny

Kymmnran NaOH HCl HHHT KOTAHFH PH sttt
% Ma % MO/
0 0 100 0,1 i
90 18 10 0,01 2
99 19,8 1,0 0.001 3
99.9 19,98 0,1 0,0001 4
10~ 7
1000 20,00 0 OpTHKYa
100,1 20,02 0.1 0,0001 10
101 20,2 1,0 0,001 11
110 22 10,0 0,01 12
200 40 100 0,1 13

Turpiaul 3rpyU YM3HFUAAH KVYPUHMO TypAubOAMKRM, THUTD-

JIAIIHUHE OXUpUTa SKMHIaraHaa sputMa pH KuiiMaTMHUHT
KeckuH Yarapuliy ro3 Oepaiy Ba KECKHH «Cakpali» Kysaruia-
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TR B . -1 J;W. Arap 99,9% xwuciorauu
- Rl SREERES Helirpavtam Bakruna pH 0,1
. T T ~ #aH acta-cexuH 4,0 raya xjra-
B A1l . punrad 6ynca, XKyaa 03 MUK-
T - Jopjaru HaTpMi T'MAPOKCHJI
- aspurmacu (0,1% wHe#Tpanna-
HUIU HyKTacuraua Ba 0,1% op-
THKY2 MUKAOPAA) KVIIMITAH-

S
{

e 211 na aca pH Kwiimaru 4,0 nan
R AR RN 1. 10,0 raya opragu. MiukopHusr
bbbl & L KVIIWIraH OXUPTd TOMUYHMCH

o 20 40 60 20 10 0 o 160 180 200K
o 4 8 o i . 38 9 6 doms DH HUHT 6 GUpIUKKA Y3rapu-

o v e AT iy [H'] um 1000 000 map-

27-pacm. 0,1 N HCI spummacunu 13 xamaituiumrra onnb Kenamu,

0,1 N NaOH spummacu 6usan  [YHUHT YUYH 3TpU UM3UKAA-

MUmMpAGuL 32pu U3, ru my ©O¥ynak BepTHKAaN

XONaTHU srawaiiau, Oy Bep-

TUKAJ KUCM TUTPAAl 3Tpd YH3HFUHHHr pH Hu “cakpamr®
KMCMY €0 I0pUTHUIIATH.

DKBUBaJIEHT HyKrara eTul® Kejrad, MIIKOp 3PUTMAcUHK
KYiummHy fasoM arrHpcak [HY] kamagnu Ba arpM YUM3HUKHWHT
WKKUHYM KUCMU Xyany GUpUHYM KUMCeM Kabu 1uaknra ara 6Ynamu.

Kyunu kucnora 3puTMacuiy Ky4iud MWIKOp GunaH TUTp-
Jamjar¥ SrpM YM3MK KyHuZarv ¥3ura Xoc TOMOHJIApra 5ra:

a) DKBHBANICHT HYKTa HEWTpaUTAaHUII YH3UFUAA XOoMIamamm;

6) Turpnaw arpu yusurugard pH HuHr “cakpamu™ (0,1N
9apUTMasiapiia) KarTa opajiukka sra 6ynu6 pH=4,0 nan pH=10
rava 6¥ymanu.

B) Miukop apurmMaciHu Gopauio KMUCIOTa 3pUTMAacH 6iaH
TUTPJIaHTaHKa OONUTAHFUY HYKTA rPaUKHWHI MACTKH KHUC-
muza — pH kuiimaru 13 ra Moc KearaH G6ymyp smam.

TUTpNalIHUHT BTPH YM3WFM acocHia KyHumard xyiocara
KeJIMII MYMKUH: Oy TUTpJIallfia METUN3apFafOFUd, METW
Kusun(metun por), dbeHondTaneuHiaH UHAMKATOpIIap chda-
THaa doifaanaHuil MyMKUH, YYHKM Oy MHIMKaTOPJIapHWHT
THTpiai Kypearkuy pT srpu uusukaary pH vuHr “caxpam’”
KMCMHTa MOC Kenaau.

2) Kyucn3 xncnora 3puTMACHHE KYWIM 2COC IPRTMAcH Ou-
JIAH THTPJAN STDPH JH3HFH.

Kyuycus xucnora 3puTMacMHM KyWId acoc apuTMacu Ou-
JlaH TUTpJAaWyJia 3rpy YH3UK HYKTAIAPUHY TOMMINNA ONIHHTH
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papuaHTaaruaek [H*] Hu xucobmam ycymunu Kyiunab 6yimaii-
J1. Maskyp xonatna a3KBHMBaJleHT HyKranard pH HM aHMKJaLl
VIYH 3pUTMaZa FUIPOJIM3Ta yupailiu MyMKMH OViIraH Kyducus
KMCIOTA Ba KYWIW acOCHaH XOCHJI OYJIfaH Ty3 TUTpJIalll HaTH-
kacwia naiio 6ynuinuHayA Xpcobra onuil nosuM. buHobapuH,
Oy xomucaHn 5THGOpra onysud (opMmyIaHu Kynab xucob-
Jlam Saxapunanu, OyHmait dbopMynanap gapcaukKHUHT 1-Kuc-
munaH (4.3) Mmabaym. TUTpian yayH Ky49cus Kuciora cudaru-
[la cupka kucnota onuHuO, yauur 0,1N spurMacuzan 20 mi
oinb, yHra Hatpuit ruapokeuaHuHr 0, 1N spurMacunad 20 MuiI-
JIWIMTPH TOMYMNATUO Kyniaaay. TUTpirail 3rpy YM3SHFHHUHT
OoLaHFUY HYKTACMHM aHMK/IAIL1A aBBAJIO CUpPKa KMCIOTaHUHT
0,IN spurmacuparu [H*] kuitmaty XpucobraaHanu.

1 1
pH = Epruc,ri B Elgcxur:ﬂ
pK kucn kuiiMatuHM XucoOmaHaIu:

pK (CH,COOH)=-1,74-10" = -(0,24-5,0)=4,76
l,cur‘{ =4,76:2=2738
27 Kuch
- llgC(CHﬁOOH) ——Lig10 = *1(*1) =+0,5
2 2 2
bunobapun, pH = 2,38+0,5=2,88
DksuBATEHT HyKragard pH kuiimar 6y xonaa rufpoIns Xoau-

CaCHHU XucoOra onraH xoiga xpcobnaHamy, YyHKH TUTpAalIga
Xocw1 6VaraH HaTpuii aleTar cyB TabcUpULa MMApPOIM3IaHaM.

CH,COONa+ H,0 = CH,COOH +NaOH

JHemMax, 3puTMa MyXUTH MILKOpUi 6ynanu Ba

{K -C 1 1
OH =7-—pK -—lgC
[OH 1= Qe ms P 2!’ KUCH 28 mys
K euen
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pH xuitmaTtura yrunca:

1
pH =14— pOH =14~ (7~~pf{k1m~5 lgC,, )=

= *pruc;r Egcmys

pK,,., KuitMaTy lokopuiaruaex Oynanu, sphu 4,76, C
HUHT K,nﬁmam 5Ca SPUTMAHWHT CYIONUIIN Xcobura S’rarapanu
Ba 0,1 : 2 =0,05N Gynamu.

lg 0,05=lg5-10‘1$-0,7+2m1,3. By gruiimarnapuu pH Hu To-
MUITHUHT QopMyIacura Kyiwica:

pH =17 +% -4,76 % -1,3=8,73 xenu6 unkanu.

pH HUHr TUTpIAIL SFPH YASMFUHMHT OPAJIMK, HYKTATapura
MOC KeNaguraH KMiAMaTiapuHu Xucobnail YUyH KYUCH3 KHC-
JIoTa Ba YHUHT Ty3napu apurmManapugard [H*] sa pH Hu T0-
MUl KyanaHunaauran $opmynanapiad GoidgaraHumam:

K -C
[ pe—ttie)_xuce

C

. _ Kucn
Ba pH—me Igc

mys my3

Mapa3z Kuaimik, Gupuan Mapra 10,00 M Hatpuit THIpO-
KCU 9pUTMAcH KVILAIIN, OyHAa KOATaH KUCIOTa 3PUTMACK XaOKMK
(20-10) 10 mr ra TeHr GYmMb Konamy, 3puTMa XaxXmu Konbdana
onrany Ba 20+10 mir= 30 w1 ra tenr 6ynany. BuHobapus, Kucio-
TaHWHT KOHLIEHTpaLMAacH kyingarnda 6Ymo Konanu:

_0,1-(20~10)

=0,03m01/ n
Kucn 20+10

Ty3HUHT KOHUEHTPAIUACH XaM Kyiuaaruda oynamu:

0,1-10

=0,03m01/ 1
mys
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by xuiiMatnapau pH Hu xucobnair hopmyinara Kyiicak:

0,03
B 76—l <476
2 £0.03

kenub yukany. Illynnait iiyn 6unad xaMMa Kepakiu opaiuk,
nykranapuu (pH kuiiMatiapuxu) xucobnab yuxapuur sa 20-
JKanpanra XOMWMalTUPMIL MYMKWH.

20-xanBan -
Cupxka xucnoraduur 20 mn 0,1N spuTMacuHy HaTpui

riuapokeuauHuHr 0,1 N sputMacu 6unaH Tutpiaulgard pH
KWIUMaTUHUHT Y3rapuiuu

Kimmramaray NaOH Cﬂﬁ?gg:u - N

% = % KHIiTMaTH
0 0 100 -
50 10 50 4.8
20 18 10 5.7
99 19.8 1 6.8
99,9 19,98 0,1 7.8
100 20,00 0 8,9

Opruxua

100,1 20,02 0,1 10
101 20,2 1 11
110 22 10 12

Xucobmab yikapuiraH KarTanikiap acocuia Kydcus Kuc-
JIOTA DPUTMACUHU KY4JM MIUIKOP 3pMTMacy OWiaH TUTpraill
STPM YU3UFM TY3WIaOM Ba yiiGy 5IpH UM3MK KyWMIoard ysura
X0c TOMOHNapH 6wnaH TaBcudmanagu (28-pacm):

a) TUTPJALUIHMHT 3KBUBANCHT HYKTacH WILKOPUIM MyxuTia
pH = 8,72 na 6ymanu.

6) TUTpIALl rpH YM3KFKOAT pH HHHC cakpall OpalyFy KaTTa
oynmait pH AuHr Kuiimatinapu 8 Gwiand 10 opanurugamup.

413



PR S S B) TUTpJAll 3IPH YH3HFK-
LI T HWHT GOMTAHFUY HYKTacH
B A T T kucnotanu myxutna pH=3,0

TR (2,88) na xoinauiras.
T ;‘l: Turpianr HatHXxacuna
E

“.
|
1

xocun OyiaguraH Ty3 HaTpuit
aUeTaT IMApPOoJIM3JlaHTaHIa

B
rll
@ﬂr::-

S

5 R

R R Antannd KY4CH3 MIIKOPHIA MYXUT XOCHII
SUCTIE N ey Mg KWy, 1y cababmv Tvpiati-
b R HUHT 3KBUBAJIEHT HYKTACH

28-pacm. Kyucus xucaoma HEUTpaTaHMIL YU3HFUTa MOC
IPUMMACUNY KYHAU UUIKOD Kenmadiny. buHoOGapun, Ovi-
apummacu Guran (éxu axcunya) 1Al TATpAAall X0JaTh YUyH
TUMPAGUE 92U YUSLUFU. HHAWKaTOp cudatuaa deHo-

dragenHgad Qoinananuin
MYMKMWH, YHMHT TATpJall Kypcatkuau pT 9ra Tenr Ba 9usuk-
HUHI cakpaii KMCMHIA XounanraH. boluka uHaukatopmap (Mme-
TWJI 3apFaJilOFY, METHI KU3UJ, TAKMYC) HUHT KYJUTAHUIITN MYyM-
KuH G¥nmMaiioy, YYHKM YIapHMHT THUTpiall Kypcarkuwiapu pT
3TPU YU3UKHHHT cakpall KMCMUTa MOC KeJIMaliau.

3) Kyucn3 acoc apHTMACHHH KY'WIH KMCAOTR 3pHTMACH OH-
JIAH THTPJALI 3TPH YHIMWFH.

Kyucus acoc cudarviia aMMHAKHMHT CYBIard 3pHTMacu
(NH,OH) onuHK6, yHU Ky4Id KHCIIOTa IpUTMacK GuitaH TUT-
praniga xam 0,1N sputmanap onunu6, NH,OH suur 20 mus-
IUNUTpY xotopul kucioranuur 0,IN 20 mia spurMmacu 6uhan
turpnanany. llyau tavkyanaw sapypku, 0y xonna Gloperkana
KHUCIIOTa 9PUTMacH, TUTpaAall Konbacuia aMMOHKIA THAPOKCH/
spuTMacH OVmagu, TUTPIAIl 3rpv YM3WFM TMAacTAaH IoKopura
Kapab xetagu, yyHku OGouuianruy Hykra 0,1N ammuax
apuTMacHHMHI pH KuiiMaTtura MOC Kemnaiu.

DKBHBANCHT HYKTa KYUCH3 acoC Ba KYWIH KUCAOTANaH XOCHT
G6ynrad TysHuHr pH KuiimMatura moc Kenany Ba 6y HyKra Kuciio-
TATM MyXMTAa ETamd, By XMigary THTpNAaIHAHT BOIUTaHFUY, OXHp-
I'd Ba OpaIMK HYKTalapuHK XHcoliall UKKUHYK TUTpIaul Aynu
Ka0w 6aKapWiamK Ba YHUHT HATVRKATAPY 21 -Kanpaniia KeJTUPUITaH,

By xuiimatnap acocyuza TUTPAALIHKUHT 3TPU YH3UFU TY3K-
nangy (29-pacM). TUTPRAILHMHT 3TPH YHUSUFH KYPHHHINWHN
TaxXIWI KUIuWb Kylinpary xynocanapra Keauil MyMKHWH:

— 9KBUBAJIEHT HYKIa KYUCU3 KIMCIOTaIM MyXUTAA XKoinani-
raH - pH=5;
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— BOlIaHFUY HYKTa 3Ca KYYCH3 ULIKOPUN MyXHTAA XKOU-
JIANIANHT;

— TUTPIAUTHHUHT 3rpv uusuruaary pH HUHT «caxpailiu»
pH=4,0 nan pH=6,2 opanuruna 6ynagy.

Kyucuz acoc 3puUTMacuHU KyWwid KUCIOTa 3pUTMacu 6u-
JlaH TUTPHAlUJa PAHTMHMHT YTUILI OPalvFU 5TPH YM3UKHWHL
cakpall KucMUna €ragurad MHAUKaTopiapiaH, YyHOHUYU Me-
tan ku3un (pT=5,5) Ba Mertun 3aprangord (pT=4,0) nan
(poiinanaHuil MYMKHH.

21-xanBan

Avmonuii runpoxeunuudr 0,1N spurMacunan 20 MILHU
xnopua kucnotauuHr 0,1N spurMacu 6unad Turpnanuia pH
' KMAMATUHUHT Y3rapuIlLud.

Kyumnaguran HCl T{Eﬁg:’"%r
pHHuAT KuiiMaTH
% M %
0 0 100 11,3
50 10 50 9,4
90 18 10 8,4
99 19,8 1 1.3
99,9 19,98 0,1 6,2
100 20,0 0 51
OptHKua
100,1 20,02 0,1
101 20,2 1 3
110 22,0 10 2

4) Kyuycu3 KHCIOTA IPHTMACHHH KYYCH3 acOC BPHTMACH
Omian THTPAALE STPH YH3HFH.

Kyucus kucnoranapHu Kydcus acocnap OuiiaH (EKy akCHH-
4a) THUTpjaraHma TUTpJall YYyH KydcH3 KMcioTa cudaruna
cupka kucaoraguar 0,1 N sputMacu onuu®, yuu NH,OH Husr
0,1N aputmacu 6unal THTpiIaHagu. DKBUBAIEHT HyKranaru pH
HU KMUMaTH TUApOoIK3 XKapaéHUHKW XucoOra oJirad Xonna Xucob-
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JlaHaIM, YYHKY TUTPIania xocwn 6¥irad aMMOHUIE atieTaT cyB
TALCHUPUIA THAPOIW3IAHAIN:

CH,COONH, +H,04~"NH,0H+CH,COOH

' Kydcus Kycnora Ba Ky4cu3 acociiaH Xocwi GyaraH Tysnap
spuTMaliapuHUHr pH ¥ KuiiMatinapy OapciMKHUHT GUPUHYM
kucmugary 4.3 na xypcatunranuack (4.40) tenriamanaH
xucobnaHanu:

1
pJ’:F-?—Engamc El K
Tuaponm3 xapaénupa xocun 6yran NH,OH yuyn man-
nymotHomanaH onudrad pK =475 sa CH,COOH yuyu
pK,_ .= 4,76 6yirannaad

pH=7-2,375+2,38=7,005
Kenub qmqa,un

e Turpnawpa xocun oynapuraq
P T T TY3HMHT KOHLIGHTPALMACH KaH1ai
¢ ; :  GYIMINWAAH KAThY Hazap, DKBUBa-

; % Tl ] nent nykrama spurManuur pH 1 7
: b ra TEHT, SIbHU HeHTPAT HYKTara Moc
FiE ; L1 xenamy. V3apo peakumsra KupHia-
. _‘.'5_['_*_ €TraH Kucjora OWiaH aCOCHUHT
A - S Kydd 6Yp Xun GyiaranmariHa (SbHu
i = ARERENNN pK,.~PK, ) WyHnait xonar kysa-

o

i 1] ] ooy THUIAIM. BOPIHMIO KMCIIOTa KYWIMPOK

N W
oW (K, < PK_,) 6¥1ca, Ty3 spur-
29-pacy. Kyucuz acoe spum- MacvHuHr pH v 7 jaH kMuuK, sibHA
MACUHN Ky4AU Kucroma spum- IPUTMA KUCTOTANIM MYXUTra 3ra
Macu Gunan (éxu axcuwya) OYNamMA. Arap acoc Ky4mupok 6yica
mumpaaw sepu wusurw,  PH>7, ABHU TY3 3PUTMACUHUHT

MYXWUTH MUIKOopKi Gynamm.

Kypunaérran Kyucy3 KUCGIOTAHH KY4YCK3 acoc GuiaH TUTp-
Jaul amanuii axaMusTra ara 6ymMaraHu yayH, THTpRALl 30py 4u-
3UFMHM Xycobnab TY3MIIHU KEeITHPMAai, 3TpH YM3MKHHHI V31
xenrapynm (30-pacm). KyucHs kucmoTanapHy Ky4cus acociap
Omnan (EkW aKCUHYa) TUTpJIAraHia THTPJAAIL 3TPH YH3UFHHWHT
KUCTIOTa KUCMH KYUCH3 KMCIOTANapHU KYI/IM acociiap OwiaH TUTp-
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H}?, ¥ % O O R T ! malfaru Xosara TYEPM Kenamu.
M [ “TuTprai 3rpy YU3UFUHMHAT UII-
4 Meminommes ] Ll KOp KMCMHM 3ca Ky4ycu3s acocnap-
R —t- HUM KYYN¥ Kucnortailap OunaH
2 - TUTPIIALI FrPU YH3UFUTa MOC Ke-.
2ty i Jagy. PacMaaH xypuHuiuya, 6y
ga’ac,.gg,,,,ﬁ',{ch ; "} Turpnampna pH keckuH ysrap-
/@ ’/f'f'”’-/_“’? 1 - Maiinu. buHoGapHH, KydcH3 KHc-
i e 4+ JIOTaHM KY4CcH3 acoc OWIIaH TUTP-
:j,‘, a' 1981 T L 'e_ e.l % naniga OGMara MasiIyM WMHIUKa-
weaomanons - duopmune. - TOpJAap OWIAH aHUK THTpiAll
s 4 T uxdops " MYMKVIH SMACITHHN KypcaTaiy.

byHzian HeliTpannain MeTonu

30-pacm. CH,O00H nunz 0,IN Gyiiya TWTplalllia peakiiusira

spummacunu NH,OH nunern  xypuma€Trad MoIaNapiaH Xed

0,IN spummacu bunan mump- GyMaca OUTTACH KyWIH JIEKTPO-

QUL 32PU HUBUFU. JiT 6YIUIIM Kepak JeraH Xyjaoca
kenmub YHKaIH.

Kim acocnu kucnotanap 6ockyuy 6¥itnya wonnamagn. Kyy-
T KMACOTANAPHWHT COCKWWIN AUCCOLMIaHMILIY THTPJALT 3TPU
YHM3WFH KYPUHHMIIUTE TaRCUP KUIMalad Ba Oy arpu YU3UKIap-
HHHT TY3WIMIIU OUp acociy KHCIOTaJapHWHT THTpAllIaru
rpy YM3UFUra aliHaH yxwai 6ynamu.

Kyucua Ky acocn KMCAOTANAPHUHT MOHIAHAIIMHWHT Xap
Gup BOCKMYM YUYYH TUTPJIAI TP YM3UFKIIA aloXuia SKBHBa-
JIEHT HyKra Moc 6Yiu0b, Typsiu 6ocKuuiapra TYFpU KelaguraH
6up Heua Oypunuuiap xy3arunamm (31-pacm).

by Oypunuunap KeckuH Oyica, TUTpIaliard SKBUBANCHT
HYKTaJapHU TOIMIL MMKOHMSITH ByXyara kemamd. Kym atommm

_ acocnapHy TUTpJAlNAa Xam

7S T 50 L O 0 0 SMPU YM3HKJTAPHUHT [YHAi
e L ; KYpUHMIIH Ky3aTiwiand. Heii-
e A Tpajialll METOMMAA THTP-

~}  jamra KUPUIIMIIIAH OJNIAH
- {Pevospmaneuy § GHPO, ' TUTPALI XapaéHU TaMOM
-+ —‘, Kpo] KWNMHUIIM Kepak Gynanuran

@ PN or o w0k pH HUHT KUHiMaTUHU X1cob-
Jian 3apyp. DKBUBANEHT HYK-

31-pacm. Kyucus kyn acocau Kucao- amgaru pH HuHr Kuiimaru-
MAAapHil mumpaaut 3epu HU3url. HU aHHKﬂaﬁ OJIMHTa4, WH-

BB oeom ™ nE

l.n.»—'F
....|.—...
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JMKATOPHMHI paHrvHy Va3rapyid pH KuiiMatyuHy 6uiraHd xosua
Heﬁ'rpamlalu METOOMHUHI 1Yy THUTpAalra Moc Kejlajaural HHAW-
karopu Tariab onuHamy. [HyHpall Kb, KucioTa-acociau TUTp-
Jaur (Hedrparuiain) MeToayia TUTpraail k¥peatkuyy pH HuHr “cak-
pal” KMUCMHUra MOC UHIMKATOD HILTUPOKMIA ONub Gopunain.

Twrpramaanr EEAUKATOP XatocH. MHAMKATOp paHIMHHHT
V3rapyiiy aHMK, SKBUBAJIEeHT HyKTana 103 Oepmacian, yHAaH
ONIUH KM KeHMH 103 Oepyllil HaTHXacKaa KaHiaiaup xaro-
UK Kenub yukanu. By xaTonuk MHAUKATOP X4TOCH HOMM Ou-
NaH oputHaaad. TeklwupunagrraH pUTMaHu TUTpJallia,
ojaTaa, KYyUIaaéTrad pearcHT IPUTMAaCHHMHT XaXKMUHHU € Oup
03 ouiupud wdopunany 8xu erkaszunmatiny. Haruxana tTutpiaii
TaMoM O¥iraHaaH CYHT SpUTMAaZa 03 MUKIOPAA 3PKUH X0siard
KUCIIOTA €KU HLIKODP OpTHO KOMTaau.

Hetirpaniam MeToauiaa WHIMKATOP XaTocy Oup Heya Typ-
Japra 6ynuHanu;

a) Twrprawmwsr Bojopos XaTocu. TUTpiailga optud Koi-
raH kucnora kywid 6¥i1ca, spurmana spkud HY uonnapu xonu-
Ja Byica, xaToOHU «TUTPJIAllHUHT BOJOPOJ Xarocu» eku «H'—
XaTo» Jedunamy.

®apa3 KWiaiauK, MHIMKATOPHUHT THTpPJialll KYpCaTKWIM
pT, Turpiadaérrad Kywin KMCIOTa 3pUMTMacUHUHI HOpMaJuIn-
i N, YHUHT XaXMU V, M1 Ba TUTPAALl OXMPUIA 9PUTMAHWUHT
YMYMHH XaXMH V, OYICHH.

Mannym HopMamuknard (N) spuTMaHMHI Xap Oup M. da
N:1000 monap sKBUBaISHT KHCiI0Ta 60p Byiica, TUTpIAlIra XaMMack
6ymi6 NV :1000 monsip 3KBUBANEHT KWCIOTA ONMHIAH Ba yHIA
wyHua Mon,/n H* Gop. Drau Kanda Mos/i HY turpnanmaii Konratu
xuco61a0 yuxpnany. Turpnanr pH HUHT KHMitMaTH HHAMKATOPHUHT
pT kuitmaTura tenr Oynranma, MacanaH MCTMJ 3apFajIiOFU
unarwica pH=4 na éxu denondranenn minarwica pH=9 ga
TaMoMIaHamy Ba xoxaszo. pH=-lg[H"] 6¥mranu yuyn pH vuHr

" Kypcarynrad kuitmarnapura H* wonnapunuur [H1=104, [H' 1=
10° Moxn/n Ba X0Ka30 KOHIIEHTpalMsLIapy TYFpU Keslapu. byHpaH,
TUTP/IaHMaid KonraH HY MoHAapMHUHT KOHIICHTPALIMACH YMYMHIA
xoma [H*]1=107*" mon/n ra tenr. Turprnam TamoM OYnrannas cyur
V, mut sputmaiary H* noHIapiHUHN MOl MMKIOPH:

107" .¥,

—! 000 ra TEHT.
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by Mukiop aHukiaHaérrad «H* xato»HY Tamkua 3Ttamu.
bByuu osuHran H voHiapy MuKiopura Huc6aTad Q)onmapnd
vdhonanau MyMKWH:

i 009%
1000 [00%
10777 .y,
1000 X%

Byunax «H* xato»;
107" .7,
+ yaro=———2 - 100%
H* xato="17 o

1

Mucon. HCl uunr 0,1 N spurmacuuu NaOH nunr 0,1N
3IpUTMacy OMIaH METWI 3apFAIOFM MINTHPOKUIA TUTpIALIja-
4 H* — xaro kanyara TeHr?

Eaum. Kypunaérrad xosiia sksusaneHT HykKra pH=7pa 6ymna-
JM, METHUII 3apFANAOFM MINTHPOKKAA THUTpiain 3ca pH=4 ma
TaMoMaHamy. BUHOGApWH, TUTPNALl TYTATMATAY, IpUTMana
mabiyMm mukaopaa oprukua HCI 6ynagu.

Xap UKKana IpUTMaHUHT HopMaruiury Oup xun 6Yarannurm
yuyH peakumara ynapaat Gapasap xaxxmaa capdaadany. Jlemax,
TATPIALIIA SPUTMAHUHT XaXMU WKKU OapaBap opraiu, SibHU
V,=2V,. bynu H* -xaronu Tormiil popmynacura Kyinica:

4
-2V
H* — xamo = —110——~—-—2‘~ -100% = -0,2%

=1
1

By eppa, texmmpunaérrad HCI spurmacu Tyna TUTpiRaH-
MaraHu y9yH MuUHyc Oenrucu Kyinunras. 0,2% xato, omaraarw,
AHAJUTUK XaTojiap Yerapacuiad YMKMarasy yuyH Oy TUTpialuja
METWI 3apFasiloOFd MIIATAId MYMKUH.

6) TuTpiAUHABT TMAPOKCHA XaTocH. TUTpIaHaéTraH 3pUT-
Mala TUTpAalljiaH KelMH opTUKYa KYWIH acoc KOJjca, Y 5pUT-
mana OH- noHnapyu xonuaa 6¥nanu Ba ny Xucobura 103 6epa-
[IMraH TUTPAAII XaTOCUHU «TUTPIALIHUHT THAPOKCHI XaToCU»
éxn «OH- — xaro» xucobGaaHay.

Kyunn acocHu N HopMall spuTMacuaad V, MJI HU Ky4iu
KucioTa OWIaH TUTpJIaHraHAaH KeWrH, SPUTMaHWHT yMYMUii
Xaxmu V, 6¥cuH.
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Turpnamra xammacy 6y116 NV,:1000 mon OH™ nonu onvis-
TaHIUIMHU Xucobra onvHamy. Turpram uHaukatopHuHAT pT cura
teHr 6ynrad pH na, seun pOH=14-pT na tamomnadanu. [le-
MaK, TUTpall TamoM Gynranian keiind [OH]=1004"D pa V,
MJI 3pUTMAalA:

]0--{14-.57') ¥,
mon OH- 6ynamm.
1000 S
OH- - xaronu Kyiuzarnya xucobaab ronunanm:
NV,
00
1000 pis
14D .y,
s OH- - xaro%
Bynnan
1070420 . p,
OH- - xaro =—————"100%

NV,

Mucon. HCl uunr 0,I1N spurmacusu NaOH nunr 0,IN
spurMacy GuiaH QeHondTaneuH WINTUPOKUIA TUTPIALLIATH
OH- — xaroHu xucoOnaHr.

Egumu, @enondraneny virtupokuga turpiam pH=9 na ty-
rannaHanu, s6HM HCl Hm Turpnauma 6up 03 yrkasub wbopu-
nagy. TUTPIOBYM 3PUTMA — WINKOP Kywiv 6¥nranun yayd OH- -
XaToHM KenTupub umKapany. Xap MKKajda 3pUTMaHMHT HOp-
MaJUTUTH OMp XwJsl OVIraHaMra yuyyH, yaapiaH TeHT XaXmaa
capdnaHaay, TUTpAAWIZA SPUTMAHMHI XaXKMM MKKM MapTa
omagu: V,=2V,.

~(14-9) |
OH ™ —xamo = +19T6__—};?£ -100% = +0,02%

1
kg

Ilynpast kunu6, Oy TuTpnamaa wHaMKarop cudaruna de-
HONMTAIEHH pUTMACHHM WIiaTca Gynany.

B) THTpIAIEMAr KMCJHOTA XaTocH. TuTprammaH KeiluH
apuTMaga opTd KosiraH Kuciiota Kydcus 6ynub, spurmana
Aeapiyu WoHyaHMaraH Monekynanap (HAn) xonupa 6ynca,
TUTPIALIHUHT WHIUKATOP XaTOCU <«KMWCIOTa XaTOCU» KU
«HAn - xato» ne6 ned atanapgu.
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TurpnaluHMHT KMCTOTA XaTOCHHM XUCOOMAILl YYYH Iy KHC-
JIOTAHUKT UOHJIAHWII KOHCTAHTACH TEHTIJIaMacH E3uMIany:

_[H'][4n7]
UOH [HAn] 1

By Tenrnamany Y3raprupud €3miin MyMKHH:

[HAR) _ LHJ
[4n"] K,

HAn — xyucus kuciora 6ynrarwmury yuyH [HAn] HuHr
KUAMaTH 2pUTMafard KUCJIOTAHMHT YMYMMH KOHLIGHTpaLUsI-
cura, [An'] HUHT KUMaTy 5ca SpUTMafary TYSHHHT KOHIIEHT-
patiusicura TeHr 6ynanu. Ty3HMHT Xap OUp MONU KUCIOTAHWHT
xap OMp MONMMHUHT HeWTpalaHWUIMAAH XOCUNT OVnaaM, iiy-

[HAnR]
HHMHT Y4YH [ An“]_ HUcbaTHU KUCIOTaHMHT THTplaHMaraH Kuc-

MKW KOHLIEHTPaUWSICUHW YHUHT TUTDJAHTaH KMCMHUHUHI KOH-
ueHTpauusicura HucbOaru ge6 Kapall Ba YHM TUTPIALIHMHT
KUCII0Ta XaTOCUMHUHT YiuoBu nMe6 xucobnam MyMmkuH. [HY] =
1077, K, =10°% sxannurunu 6uirad xonna, Oy Khidmarnap
IOKOPHIATH TEHTJIaMara KMpUTHIIaau:

MUMPAAHMAZaH i
g 27 AL P kucnoma 10

mumpnanean  gycpoma 10775
Bynnan

HAn- xaro = 10°KT
Kennub YuKamu.

TwrpaamHuHr uHAMKarop Xatocu 0,1% naH opTHK OYiMac-
JIATH (TUTpAaHMai KoAraH KMCIoTa TUTpAaHraH KMCIOTaHUHT
0,001 kuemunaH opTMaciuri) kepak Oyiica,

10PK2T103 éxu pT>pK+3
OVIMLIM TO3KM.

Jemak, alfHi MHIMKATOPHHU MILLIATHIN TUTPIAIHUHT KUC-
JIOTa XaTOCMHM KenTupub duxapaaurad 6ymnca, MHOMKATOP-
HMHT TUTpNall KypcatKuau pT KMCIOTAaHMHT KYYH KYpcaTKH-
uyn pK man 3 6upnukka optHk OVaraHaarnHa 6y MHAMKATOp-
HW AINaTHIn MyMKHWH.
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Mucon. Cupka xvcnoraHuHr 0,1 N sputmacuun NaOH
HuHr 0,1 N spurMacy OuIaH MeTHJl 3apFaJIIOFH MIITUPOKKAA
TUTPJIAIJIaTH KUCIIOTA XaTOCUHU XUcobsaHT.

Euwsmin, Mapyxkarop XaTrocuBy aHUKJIall YIyH 3KBUBANCHT HYK-
tafga sputMaHdHr pH ¥ Heyara teHr OYIMIIMHU XucobnaHai.
Xucobnaiga TATpAAl OXWUPHAA 3PUTMaHMHT XXMM 2 Mapra
oprviuy Hatwxacuma C o 0,05N ra tenr 6ynamm. Cvpxa kuesora
yuyH pK=4,76 Gynranu acocuna spurMa pH U aHugnanaim:

1 | 1
H=7+LpK  +-IgC H=7+2204 11g0,05 =874
PRI e ™ 3 B mys PP 5 @r

Merun saprangory 6unan tTutpaam pH=4 pa Tamomnanra-
HY YYyH, TUTPIAIAAH KeHUH IPUTMAIA OPTUKYA CUPKA KHUC-
JoTta 6ynagy. buHobGapuH:

HAn-xaro = [(QpK-pT=](476-4=1(076
lg HAn —xaro = lg 10%7=0,76
ByHuaH
HAn — xaro = 5,7
ke;mb ymkanu. By cupka KMCHOTAHWHT TUTDIaHMai KOJiraH
KUCMMHW TUTpIaHTaH KucMmura Hucbaru 5,7:1 kabu akaHuHu
Kypcatanu, skHM onuHral 6,7 xuem CH,COOH aaH 5,7 Kuc-
MM TUTPJIAHMACOAH KOJaIH.
Bynpan HAn — xaronun dousnapna xucobiaab Tomwnany:

6,7 KucM kucnora 100%
575 » X%

5,7-100

HAn ~ xaro = =85%

Hdemak, cupKa KHUCAOTa IPUTMACUHM METWJI 3aprajiiory
WIITHPOKKIA TUTPJIAMl MyMKUH 3Mac.

pT>pK+3 6ymmmuau Xuco61ad onmb, cupka KHUCIOTaHU
TUTpPJIaljia sXIW HATUXKaJap OJNIMIL YIVH TUTPJIAIl KYpCaTKy-
yn pT>7,73 Oynran uHAMKaTopnapiaH dolaaiaHuill Kepak.
Mynaad kenu6 gukuG, 6y Turpnauma pT=9 6ynran dexond-
TajleuH éku Kpeson kKusun (pT=8,2) nan ¢oiipananca 6Vnanu.
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r) Turprammmnr mokop xarocd. TUTpialaad KeluH 3puT-
Maga opTHG Koiran acoc Kyucus 6ynuod, sapurMana Aesipiii MOH-
saHMarad Mosekysanap (KtOH) xosmmana 6yrca, TUTpHAIIHUHT
MHJIMKATOP XaTOCH «UILKOp xaTocu» Eku, « KtOH—xaro» n1e6 ara-
nagy. THTPAAWIHWUHE MIIKOP XaToCH XaM KHCIIoTa XaTocH KalGu
XucobnaHand. ByHHHr y4yH acOCHMHT IMCCOLIMIAHMIL TeHITIa-
MacH acocHia HOHJaHHMIII KOHCTAHTACH TEeHIIaMacH €3WNaju:

KtOH Kt*+OH-

z[KtJ']-[OH“] . [KtOH]:[OH‘]

acoc” [KOH] T [K1']  Kpw

byHpnan
[KtOH) _ mumpnanmazan gecoc
[Kt*] MUMpIanzan  geoc

= KtOH — xamo

Turpnaw oxupuna pH=pT, pOH=14-pT 6ynamu. [yHuHr yuyH

~(14-pT)

KtOH - xamo = ——————— = 1 QP#T-14
1077%

Bunobtapun, KtOH — xaro xuitmatn 10-* ra teHr éku yH-
naH kam OynravparuHa, ssbHu pK+pT <-3 éku pT<11-pK Gynca-
T'MHA eTapid Jlapaxana aHUK, TUTpJall MyMKHH.

Wysunr yayn NH,OHuu turpnampa (pK=4,75) pT<6,25
OyiraH MHIUKATOp KYJUTAHWIMIIA MyMKUH. TUTpAaliaa MeTUsx
kusun (pT=5,5) éku merun sapramgorunan (pT=4) ¢oiiga-
JIAHMII MYMKWH.

Mucon. NH, nunr 0, 1N spurmacus HCl vunr 0,IN apurmMa-
cu OunaH a) deHondTaIEMH UIITUPOKUAA, O) METUIT 3apFaiIoFU
UIITUPOKMITA TUTPJIAIIIATY WHIWKATOD XaTOCHHU XHUCOOAHT.

" Eunm. a) deHondranend 6unan turpnaw pH=9 na tyran-
JIaHaM.

KtOH-xaro=10%75*9-14=10-025=0,56

Hemak, nactna6 omuurad 1,56 xucM NH,OH nan 0,56
KMCMUM TUTpJaHMacIaH KOoJaau:
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1,56 ———— 100%
0,56 ————— X

0,56-100

KtOH — xamo = =359%

bunobapuu, 6y TUTpAalIia uHauKarop cudarnaa dberosn-
draneunnan doiinananu® Gynmainu.

6) NH,OH nu meTun 3apraifoFd KRIITUPOKMAR TUTpJa-
raupa tutpinam pH=4 pa tyrannanann. By xonna H — xatoHu
Xucobra onuir JIO3UM.

i 10 .27,
H' —xamo = ——-100% = 0,2%
1077,

[Hynpnait kunn6, NH,OH turpnam xapaénuia MHIMKaTop

cudaTuga MeTH 3apFAIOFUHY KYJiall MyMKWH., '

21.5. HeliTpauiam MeToIMAAa TATPIAN TAPTHOM

Hei#itpainami MeToiMaa aHuK HaTuxXamap onunt yuyH da-
KaT UHIMKATOPHH TYEPH TaHaall Tanad KUMTHHUGIMHa KosiMmaii,
mry 6ntad Gupra TUTpIAIHKA MabiyM TapTu6 6unan Yrrasuia
XaM MyXUMIMUP.

TurpnamwHy “KUCNOTAaH UILKOPTa TOMOH”, 4bHU KUCII0-
Ta IpUTMacura GropeTkaiaH HIUKOP 3pHTMAacH Kyuivin wynuv
OvinaH €Ku aKcuHYa MIIKOPAAaH KHCIoTara ToMoH inu 6uiaaH
onu6 Gopunagn. Turpnaiujga MHAMKATOP TaHnammra, anbarra,
a5THOOp Gepuin nosuM. Macanad, arap KUCIOTanaH MINKOp
TOMOH TUTPJIAHTaHJa METWJI 3apFajiloFMIaH WHAMKATOp
cudaruga dbolianaHuiuca, WHAUKATOPHUHT TIYIITH PaHTH
WIUKOPHUHT OpPTHKYa TOMYMCH TabCUpUIAH CapUK paHITa
Yruum Kepak. JlekuH panrHUHT OyHmall V3rapHlIMHHW Capuy
paHriaH nyiTy paHrra yruiinra HucbataH K3 6unaH éMOHpOK
vunraHagu. LyHUHr yuyH, METHM 3aprajfioFM MIUTHPOKWIA
TUTPAAILIHY “MIHKOPIaH KUCNioTa ToMoH” onub Gopuin Makeaara
MyBodUKIUp. DeHondTaneH UUITHPOKUIA TUTPIAIITHU “KHC-
JoTafaH WIKopra ToMoH” onub Gopuit Kymait, uyHKu OyHia
PAHICHU3 BPUTMA KU3WJ IYIUTH paHITa KUPaJIu.
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bBansat oKBUBANEHT HYKTAHU TTYXTAPOK, AHUKJIALI YIYH TUTP-
aau “ryBox” MIITMpokuaa onud Gopunagu. by xonyccumon
Konbara €KM crakaHra THTpIall OXMpUOaryd Xocwl 6yiraH cy-
IOKJTMK XaKMWUMa TEHT MUKIOPIA CYB COTHO, YHIA TUTPIAL YUyH
Heya TOMYM WMHAWKATOp (METWU 3aprajiioFd) onuHraH Gyica,
HIYHYa TOMYM MHAUKaTop ToMusuianu. Cyur Goperkanay 1-2
TOMYM KWCA0Ta apATMacy kymmnanu. “I'vBox” apananmiMa ou,
AMMO Ce3WJIapay NyIUTH paHrra ara 6ynanu. [y iy 6wian taii-
EpiaHraH “ryBox” TUTpJialll yYyH HamyHa Basudacuu 6axapa-
au. TurpraaHaérran 3purMa 6uwnaH “ “TyBoX ‘HMHI paHru 6up
XuJ OYUIINTa 3prInuin 3apyp. M Hatukanapy xucobiaHmi-
rapfa “rysox” spuTMa Tali€épnamira capd OynaraH KMCIOTaAHWHT
2 TOMYMCUHMHAT XaxMu (=0,06 M) yernpu® Tauiall JO3MM.

TutpaalllHUHT 3KBUBAJIEHT HYKTACUHM TYFpu Gelrumaiin
KYIIWIraH WHAUKATOp MUKIOpUra KaM Gornuk 6Vmanu.
Kynnanunanirad UHIUKATOPIAPHUHT KYMTYMITUTH OPTAHUK KUC-
notanap €Ku acocnapiaup. YnapiaH TUTpAaHagTTaH 3puTMara
KYI TOMM3MLI aHajiu3 XaTOCHMHM OLUMPUIIM MYMKHH, YYHKH
TCKIIUPWIAETTAH 3PUTMAHUMHT OMp KMCMHU MHIOUKATOp Ominax
peaklusara KMpyIlMiiy MyMKUH. IIyHUHT ydyH MHIMKarop
3PUTMACUHM KATBUU KYpCcaTUITaH XaKMaa EKU TOMYMIA KYIITHIIT
wrapt. Taxpuba Unu 6unan amania anvkjanranu 6yiinaa 10-
15 M texipunaérrad apurMara 1 TOMYM MHIOKMKATOP, 25 M
3puTMara 3ca 2 TOMYY UHIOMKATOP KYLINIL JIO3UM.

lyxnaii xuaub, TUTPUMETPUK aHATU3HUHI HATWXACH

chakat mHAWKATOP TaHnauira Gormux Oynu6 KonmacnaH, 11y
6unal OMpra MHIVMKATOPHMHT KYIUWITAH MUKIOpPUTa Ba THTD-
JAUHWHT KyJIaHUIaurad Taptubura xaMm 6OFmTuKIup.

KHUCJIOTA — ACOCJIY TUTPJAII (HENTPAJDIALLI)
METOJIATA JJOUP JIABOPATOPUS MAIIFYJIOTJIAPH

21.6. Xnopua KMCIOTAHMAD CTAHNAPTIANITHPUIATAH
HIYM IPHTMACUHH Taiépnam Ba y épraMuia
IPUTMAJATH MITKOP MUKAOPHHM AHMKJIAN

by naGoparopus Minu Oup Heya KeTMa-KeT Oaxapwianu-
raH 6ockuunapiad ubopat. ABBaio, KOHUEHTPIAHTAH XJIOPHI
kucnoranaH taxmuHad 0, 1N HCI spurmacu taiiépaadany. CyHr
narpuit Terpadopar Na,B,0,-10H,0 (éku Na,CO,)nunr Goui-
JIaHFMY CTaHAapT 3puUTMacu Takiépnanub, y €paamMuaa Taiép-
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nanrad HCl 3pUTMacHHHHT aHMK THTPHU Ba HOPMAJUIWIH
aHnKaHagu. HyuxosT crannapialiTMpuirad Xiaopya KMcioTa
apuTMacy OMITaH HOMABJIYM KOHLEHTPALMAIM HUIKOD 3PMT-
macunad NaOH muxaopu tutpiab aHnKaaHagM.

Xnopup kucnorasuar Taxmunuit 0, 1N apurmacunan 500 mn
Taiiépaamw. ByHnai spuTMa KOHLIEHTPIAHTAH XJIOPUI KUCAOTA-
JaH TaiépnaHann. KoHueHTpnaHraH XJopui KUCIoTa 3pUTMa-
CUHMHTI 3UYJIMTH apeoMeTp OriaH aHUuKIaHu0, 11y 3UUIUK aco-
CHa XANBANIAH YHUHT MPOLEHT KOHUEHTPALMSCH TOMUIANK.
QOunaiinuk, KoHl. Kucnota auunurd 1,179 r/mn ra tenr 6ynam,
Oyumal 3WWIMKHaru kuvenota 36% npoueHTNIM DKAHIUIH
anukianan. Wlyapnan cymr, xnopua kuciaoranusr 0,1N apur-
macunaH 500 mn Taképnam yayd kKavua rpamm HCl kepakim-
v kyhiunaru dbopmynanan xucobnab ronunagy:

N(HCI)-3(HCI)-V(HCI) _ 0,1-36,46 -500
1000 ) 1000

m(HCI) = =1,823z.

[lynua mukmopparu cod HCI kanua muknopoary 36% Jin
XNMOPUIl KMCI0Ta 3pUTMacKia 6ynuiim xyucobnaHanuy:
100 r spurmapna 36 r HCI Gop
Xr spurMmana 1,823 HCI Gop

100-1,823
R e i
36

Kuenorany (CyloKIMKHM) Tapo3uaa TOPTHII HOKYJal
OyIraHMUIUIaH, YHUHT MAacCACHHM XaKMIa aiaHTHPHIALM

-= 5,062

V(HCI) = m{HCI) 5;06

— 4‘,29 ~ 4,32
P(HCH)  Lp79 = R aa

[Mlynya xaxmuaru 36% i KUcnoTa 3puTMacuiaH TUIeTKa-
na ymyab onud, 500 Mn xaxmMiu YrdoB KonbacHura YTKaswiamm
Ba 3pUTMA XXMM cyB OunaH konba Genrucuraua erkaspnanu,
xona0a THKMHHUHM BepkuTud, axmmnad apanamrupuiany. Xiao-
PHJ KMCIOTAaHWHT XOCKI KuiHrad taxmusax 0,1N apurmacu
TUTPHHM Ba HOPMAJUIMTHMHH HATPUE TeTpaGopaTHUHT CTaHIAPT
DSPUTMACH épHiaMuia TUTPIa0 anuKiaHan. byHuHr yayH HaTpuii
TeTpaGoOPAaTHUHT CTAHAAPT SPUTMACUHU Tal€pralll Kepak.
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Harpwii rerpaGoparamnr 0, 1N spumvacenm raiiépnam. i yayn
cTaHAapT spurMazad 250 mn taliépiiaHca THTPJalll YYyH eTapiid
Oynamy. CraHmapr spydTMa Talépialliga HaTpui TeTpabapoTHUHT
TO3a KaWra KpucrauiaHran kpucramwioruapaty Na,B,O,.10H,0
omuHagu. 250 mm 0,1N spurMma Tai€pn KEPaKJIu KPUCTAILITO-
rUAOpaTHUHT Maccacy KyiMnarida xucobnaHaiu:

M 38137

3(NayB,0; 10H,0) =~ =190,692.

N-3-¥ _01-190,69-250

m(Nay B,0; -10H,0) = == G

=4,7672.

AHaNUTHK Tapo3MlIa SHIM KaiiTa KpycTajUlaHrad OypanaH TypTTa
pakamraya aHuKIUK O6Kinad Toptub onuHany Ba Oy TOPTUM KeHT

OYFMaTM BapoHKa opKai 250 M X2KMITK YIT4oB Konbacura YTka-
swiany. BapoHkaHu mucTWDTaHraH cyB GuiiaH gaiunmib omab K-
JIaan Ba KosiOaHWHT Oenrvucurava MUCTWIIAHTAH CYB KYiu6, THKH-
HU OGepKUTUIAIM, SpUTMa aximnab yalkarunam.
Taliépnadran HaTpuil TeTpabopaTHUHT CTaHIAPT IPUTMACH
TUTPH Ba HOpMaJUTMIK dopmyiaiap acockia XucobnaHanu:

T(Na,B,0,-10H,0) = % n 4,7710

=0,01908 2/ mn.

__T-1000 _0,01908-1000
3 190,69

IIly raitiépianrad cTaHZapT 3pUTMa EpIaMuia XJIIOPHJL KHC-
JIOTAHUHT TAXMUHMIT KoHleHTpatmsii (0,1N) sputMacy THTp-
JIaHWUO, CTAHIAPTIALITUDWIIALH.

XopHa KHCHOTR IPUTMACH HOPMAJUIMTH BA THTPHHH TeTpa-
oopar Gyiiuua anmxnann. Toza nureTka OUAaH MaBIyM XaXMoa
(10 Mn, 15 M éxku 25 M) OGYypaHUHT CTaHAapT 3pHTMACHIAH
ynuab onMHamMd Ba TUTpiauT Kosubacura colNuHamu. YHUHT yc-
Tura 1-2 ToM4M METUJI 3apFaIIOFH ToMU3uIanu. Tozanal oBui-
raH 6woperka HCl spurmacyu 6unan vaiunub, cyar yuu HCI
HMHI' TaliépnaHrad 3puTMacu OUnaH HyJ HyKTacurauya TYIIFd-
sunagd. BropeTkKaHWHT Kanwiisip Haliugary Xaso nydbakuaiapyu
yuKapy6 wGopuiray, Gypa 3pUTMacy coluHTan Konda Goper-
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KAHUHT Tarura Kyiunaau Ba Gooperka yau kKojnbara | cM raya
Tywupunagu. liraruBHUHT KonGa Kyiinmanurad KueMura 6up
BapaK OK KOoro3 Kyliunanu, Oy 2pUTMa paHTUHAHT Y3rapuuin-
HU aHUK Kypuinra épuam Gepanu. IlyHnaH cyHr, KUCIOTaHWHI
OpTHKYa 6Mp ToMuucuiaHn Oypa 3pUTMAcHMHHHI CapMK TycHu
TNYIHTH paHrra YIryHda TUTpaaHan.

Turpnamsu Gup-6upuaan 0,1 M gan xyn dapk KuimMai-
JWraH SAKWH HaTvxainap ONMUHTYHYa 3-4 MapTa TakpopliaHaiu,
¥pTada xaxMu xucobnaHamy.

1 — turpnaw yuyyn capd 6ynran HCI spurmack V,=14,85 mit
2 — turpnam y4yH capd 6yiran HCI spurmacu V,=14,90 mr
3 — rturpnamt yuyH capd 6yiran HCl spurmacu V,=14,80 mn

Vi+V,+V, 14,85+14,90+14,80
3

V. (HCh= =IO Y 1485
ypr

Turpmam HaTvKacyra Kypa XI0pua KUCIOTa 3PUTMACHHUHT
HOPMAIUIMTUHUA XUcobmaHamu:
N(6ypa) - V (6ypa) = N(HCI) - V(HCI)
3 G 1 -
N(HCI) = N(bypa)-V (6ypa) _01 000576-15,00mn
V(HCI) 14,85

=0,1011N

XJopyI KUCIOTa 3PUTMACUHKMHI HOPMaJl KOHLIEHTPAIus-
CUHM DWIraH Xonja, YHUHT TUTPUHM XucoOnaHamu:

N(HCI)- 3(HCI) _ 0,1011-36,46
1000 1000

T(HCI) = = 0,0036872/ ma

Mlyupait KUuaus, HOPMAIMIY Ba TUTPU GENTUIAHTAH XJ10-
PUI KMCOTa 9PUTMAcCH KOHLEHTPAUMSICH HOMabIyM 3pUTMa-
gaH unikep (NaOH) MUKIOpUHM aHMKAalja craHzaprialil-
THPWJITaH MIN9M spuTMa cudarua dolinanannnany.

Homanbiiym KOHEEHTPAUMANE 3PUTMAJATH HATPHI MMIPOKCH/I-
HHHT MHKI0pH (Maccach) HH amdkmam. YigoB Konbacura (Maca-
nad 250 mn) 6up MyHva xaxmMuard ~ 1N Harpuil TMApOKCHTL, SPUT -
Macuaad conub konba Genrycurada JUCTWIIAHTaH CYB KYIaMKu3
Ba axuranal apanawrThpunand. [IureTka 6unan MabIyM Xaxmia
(10 M, 15 Mn Exm 25 M) Tait€praHraH UIIKOP SPUTMACH VIUOB
KonbacuiaH oMHKG, TUTpaalll Konbacura Yrkasuiaau. CYHT 11y
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apurmMara 1-2 ToMUM METHJ 3apFATIOFA DPUTMACH TOMU3MIAIU.
broperkanu cranpapriairtipwirad HCl HUHT WINY 3pUTMAcK
OunaH TYIFM3WIAAM Ba TWUTPJIAII KOMIANAPUTa pHOs KWIMHUO,
Konbanary INKOp 3pUTMacy TUTpaaHanu, TUTpall 3puTMaHUHT
CapMK, paHru opruxya OUp TOMYH KMCI0Ta 3pUTMAacu TabCUPH-
JiaH KM3WIT ILUTH paHrTa YrraHga Tyxrariwiany. TuTpnaiisy yprada
XaXM OJIALI Y4yH 3-4 MapTra TakpopjiaHaiu.

Vin naTixanapuay €3mm Tapradn

I — turpnam yayn capd 6ynran 0,1014 N HCI spurmacu V, =
14,70 mn
2 — rutpiau yyys capd 6yaran 0,1014 N HCI spurmacu V, =
14,80 M
3 — turpnaw y4ayH capd 6ynrau 0,1014 N HCI aputmacu V, =
14,76 mn

Capd 6ymran HCl apyuTMaciHunT ypraya XaxmMu XucobnaHanu:

V,+V, +V, 14,70 +14,80+14,76

=14,75mn
3

V., HCh=
!"(PT( )

XJopu KUCIOTaHWHT YpTava XaxxmMugaH goiananub uu-
KOp 3pUTMACHHWHI HOPMAJZIMTU XucoOnab aHUKJIaHanM:

N(HCD) -V, (HCI) = N(NaOH) - V(NaOH)

By epaan,
N(HCD)-V_, (HCI) )
N(NaOH) = ——— fpr- O 0115' 01)4’75 =0,09942N
NaOH ’
Wuikop spuTMacuHUHT THTPY XucobiaHanu
T(NaOH) = N(NaOH)-3(NaOH) L) 0,09942 - 40,0 ~0,0039782/

1000 1000
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Ba nuxoar 250 ma spurMa Tapkubuiard HaTpHil r'HApoK-
CHJI MaccacH Kyiunaru gopmysia 6yitua Tonuaagu:
m(NaOH) = T(NaOH) - V,

OB KO

= 0,003978-250=0,9945 r

21.7. Apanamma TAPKHOMIArH HATPHH T'HAPOKCHN Ba
HATPHIH KAPOOHAT MUKJOPHHY AHWKJIAIT

AmManuériaa KVIMHYa HaTpui KapOoHaT MUKIOPUHW HaTpui
THIPOKCH MIITUPOKMIA aHuKTalra TVrpy kenand. Harpuit kap-
GoHAT Ba HATPUK TI'MAPOKCHOHUHI apajlalliMalapd 3pUTMacH
XNOPUJL KUCHOTa 3puT™Macy OuinaH tTutpnadanu (Yopuep yeynu).

TexmupHaagurad apajanmMa TopTaMu, Macanad, 1,0562r
250 mn YnmuoB kosnbacura conb, AMCTUIIAHTAH CYBIA BPUTU-
naau, koiba Gelrvcuradya cyB KyUIMAu0 apanaiiTUpHIagu.

Y6y raliépraHran 3pWTMajgaH Mumerka OunaH 25 mu
onub, tuTpnam konbacura conuuamu, 8-10 Tomuu 0,1 npo-
ueHTIM deHondranieuH 3puTMacy Kymunanu. CyHr 6ioper-
kamary crangapraamrupuwirad HCl spurMacu 6unaH Kusui
paHr HyKonaryHua TutpiaaHangu. Capd 6¥nraH xaopui KUcio-
TAHUHT XaxXMu Groperka OViinua anuknanub, €3ub kyiuna-
nu. KefinH spyutMa 6yiraH aifHu TUTpiawl koibacura 2-3 ToM-
Yyd MEeTWI 3apFaJilOFd KYIUMIanH, TeKIWMPWIaéTraH 2pUT-
MaHWHI capyK Tycra KHMpHUIUM Ky3atunanu. CapMk paHIinu
sputMmaHu Oropetkanan HCI sputmacu Ounan KU3WI-TIVILTH
paHr xocuin 6YIryHya TUTpJIaHagu.

TwurpnaiHy XxaMma BakTaaruaek 3-4 Mapra TakpopiaHuG, 6up-
OMpura SKUH 3 Ta THTPJIAll HATHKATApMHUHT YpTavacy OMMHAIN.

E3mm Tapradn
1) DenondranerH WINITHPOKHMAA TUTPIALIL:
1 — turpnam yuys capg 6ynran HCl spurmacu V, = 23,22 w

2 — turtpnai yuyyH capd 6ynran HCI spurmacu V, = 23,20 mn
3 — Tarpnain yayH cap 6ynran HCl spurmacu V, = 23,21 ma
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V. - saurnd SRR
ypr 3

=23,21mMn

2) MeTtunopas K MIITUPOKUAA THTpIALI

| = twrpnau yayn capd 6§nran HCI sputmacu V, = 24,82 ma
2 — tutphau yayHd capd 6¥nran HCI sputmacu V, = 24,80 M
3 — turpnaw yuyH capd 6¥nran HCI sputmacu V, = 24,78 mu

v 282248042478
ypr 3

buno6apun, narpuit runpokcnany Ba Na,CO, spMUCHHK
TUTPIIAUT YUYH XJIOpHI KHcaoTa apurMacuiad 23,21 mi capd-
JIaHAW, HATpHM TMIPOKCUM Ba HATPUKM KapOOHATHUHT XaMMa-
cura HCI spurmacuinan 24,80 M capdanaHiy.

Na,CO, nunr spmucura: 24,80-23,21=1,59 mn HCI
Na,CO, uunr xammacura: 1,59 ma -2=3,18 ma HCI
NaOH Hu tvrpnam yuyH: 24,80mn -3, 18Mn=21,62 mi HCI

by KuitmMatnap acocuna NaOH Ba Na,CO, HUHT MUKAOD-

Japy (Maccayapu) TOIMIANU.
1) NaOH nHuHr mMaccacy Kyiumaruua TONWIAIN:

N(HCI)-V(HCI) _0,1011-21,62

N(NaOH) = P~
V(NaOH) . 25,00
m(NaOH ) = N(NaOH)- (NaOH)-V (kon6a) _
1000
_008743-40250 o oo

1000
W (NaOH)% = 23143
1,056

0562

-100% = 82,79%

2) Na,CO, nunr Maccacu XaMm iy iy Gwtan xucobnanamu:
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N(HCI)-V(HCI) _0,1011-38

N(Na,CO,) = =0,01286
V(Na,CO,) 25
N(Na,CO,)-3(Na,CO,)-V(xonba
m(Na2C03) s ( 2 3) 3(100:) 3) ( ) s
_0,01286-53-250 — 017042

1000
W(Na,CO,)% = 91’1—;593- 100% =16,14%

2

21.8. Cysaunar gapOoHATAM KATTHKIMIHHA AHHKIANT

Xnopu KMCIOTAHMHT TUTPpJIaHTaH puTMacy 6unax gakar
HILIKOpPJIap MUKIOPUHK aHUKJ1abryHa KonMai, 1y 6uian 6up-
ra 6ab3u 6Up Ty3/1ap MUKAOPHHY XaM aHUKJIal MyMKiHH. Cys-
HUHT KapOoHATIM KATTUKJIUTUHM aHMKJIAlml MYXUM aMasiuii
axamusaTTa sra. TaGuWii cyBinap KarTUKIMIUWHHA YpraHvuwgaH
Makcaj, YIapHU TeXHUK 3XTHEXIIAap - MCUTHII TU3MMIapuaa
dolimanaHuin MyMKHHIUTH MacalacuHU OUIHMHIALITHPHUILIA,
JCHUMITMK/IAPHM CYFOPMILL, YOPBaYWIHK YUYH SIPOKTWIMTMHH Xal
KWJIMILNAA MYXUMOUD.

ManlyMKH, CYyS8HVHT KATTUKJIMIH YHAA KaTUWP Ba MarHui
Ty371apy MIUTHPOKMIAH Kenub YMKamgu.

Turpinaw gKonbacura nunetkana 100 M TeXUIMpUIaIMTaH
CyB contub, 2-3 TOMYX METHII 3apFAJIIOFU KVIIUIAOW Ba XJIODU]L
KUCIIOTAHUHT TUTPJIAHTaH UIYK 3pUTMAcH GWiaH WHIUKATOP-
HUHI CapUK PpaHru oY TYIOTH paHITa KUPTyHYa TUTPIaHAIN.
Turpnamnu 3-4 mapra Takpop:iad, 6up-O6upura SsKUH KuiiMar-
JlapAaH YpTaua Xaxm Torwnagd. TWUTpnaliHU “TyBox” spuTMa
WIITUPOKWA 0nub Gopulll Kynalivk KeaTHpud YUKapany.

CyBHUHT KapOOHATIM KATTUKIVIMHY MI-5KB/J1 1a Xucob-
Jlall Y4yH, TeKITUpUIIAETraH CyBIArd TY3 3pUTMaTapHHWHI
HOpMayTMry Tormuauo, yau 1000 ra kymauTupuiIagu.
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_ V(HCL)- N(HC)

Vio

K, -1000

Macanan, 100 M TexumpunaéTrad CyBHM THUTpJIAll y4yH
xiropun kucnoraHuar 0,1014 N sputvmacynad 12,25 vt capd 6.
ByHiia cyBHMHT KaTTUKAMIY Kyiunard Kimarra ara Gynany:

12,25-0,1014

K 100

1000 =12,42m2 — 9xa/ 1

CasoJsuiap

I. Kucnora-acociy TUTpiall METOIUHUHT MOXUSTH HUMa
ounan udonanaHagu?

2. Kuciora-acocny TUTPAAIiiHY acOCHil MeTOARApH KaHoak
HOMJIaHAOM Ba yJap HWMaiapra acociaHauu?

3. Kannait ungukaropnap pH - unnukaropnap ne6 atanami?

4. OcTBaTIHMHT MHIHKATOPJIAPHUHT HOH Ha3apUsICH MOXU-
SITU HUMAaAa?

5. Xpomodpoprnapra KaHnait hpyHKIIMOHAN Typyxiap Kupamgu?

6. Munnkatopnap noH-xpoModop HazapUsSCUHUHT MOXHsI-
TV KaHOal TyLIyHTUpUaanu?

7. uoykaTop paHrMHWHT Y3rapulll opanurk HuManaH ubopar?

8. MHAMKATOPHUHT TUTpJall KypcaTKudu aed HuMara
adirunagu?

9. Tutpnan yIyH HeHUTpaIall METOIUAA HHIUKATOPIApHH
HUMa acocHIa TaHnaHaau?

10. Kyunu kuclioTa 3pUTMACUHM Ky4nu MIIKop OunaH
TUTPAAID 3IpM YU3UTMHUHI ¥3Ura Xoc TOMOHJIApH HUMa-
napjaH ubopar?

11. Kyycus KucoTaHu KyWwid UIIKop OMiaH THUTpIalina
HUMa yuyH (deHondTanenHian Gollka MHAMKATOP KY/IaHub
oynmaiinu?

12. Kyucu3s acoc 3pHTMACHHHM KYWIHM KUCaoTa OUNaH TUTP-
JIALHMHT Y3ura Xo¢ TOMOHJIapy, Oy TUTPIIaiiaa KaHunai WHau-
KaTopaapnaH doligananunamu?
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13. HelTpanaul MeToiuna TUTPAALT Kanjai itymnap 6uian
onu6 Gopunamu?

14. “T'yBox™ MIITUpPOKUIA TUTPIAII KaHaal Gaxapunaau?

15. Turpnamna wHAMKaTOpAap puT™Manapwuiand doiinana-
HUIIa HUMANapra pyosi KWIKII 1031uM?

Tectnap

1. pH - MHIAMKATOPAAPHUHT MOH HA3apusAcH KMM TOMOHU-
JiaH Ba KA4OH Taknud KWinHTaH?

A) Appennyc, 1887 i;

B) Ocrannm, 1994 i1

C) boiin, XVII acp;

) Menmyrkus, 1869;

E) ®napuiikumii, 1898 ii.

2. pH unuxkaropnapHuHT Tabuaty KaHuaii?
A) Kyucus opraHvk KyciaoTanap;

B) Kyucuz opraHuk acocnap;

C) BrnexrponuTMacnap;

H) Kyanu asexrponniap;

E) Kydcus opraHuK KHMCIOTanap Ba acociap.

3. Murm sputMa yiukKop OViIraH aHamu3 MeTolu KaHnai
HOMIaHaau?

A) Anxamumerpus;

B) Aumizomerpus;

C) Penokcumerpns;

) KommaekcoHOMETpusI;
E) ApreHroMmerpus.

4. Vv 3puTMa KHMCIoTa OYiraH aHainu3 MeTonM Kavaai
HoMIaHaau?

A) AnkanumeTpus;

B) Auuaomerpus;

C) ApreHToMeTpus;

) Komnnexcornomerpus;

E) Pepoxcumerpus.
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5. VHAMKaTOp paHr¥ KeckuH yarapagurad pH xuitmatu

KaHmai HoMnaHaau?

A) UHaukaTop KypcaTKuuu;

B) DkBuUBaneHT HYKTa; {

C) Turpmaum xypcarkuuu;

1) Unaukarop paHrMHUHT YTUL OPaJIMFu;
E) TuTpIaliHUHT OXUPIH HYKTACH.

6. PaHTMHMHT YTUIL opaﬂ.nm pH=8+10 6¥nran acocn uu-

IMKaTOPHUHT WOHIaHWLI KOHCTaHTACH KAMMATH Hevara TeHr?

A) 107
B) 10+
C) 10%;
Ay 107
E) 107

7. bpomrumon k¥ku (K =1,5-107) wHaukartopu paHru

HOH

y3rapuilid opajiurd Kaupai oynagu?

A) 6,0-7,6;

B) 5,8-7,8;

C) 7,9-9,9;

) 6,82;

E) 3,1-4,4,

8. Opurma pH HUHT KaHAal kuiiMatiaa deHondranenH uii-

THUPOKMIA PAHTCH3 Ba JIAKMYC HMIUTHPOKHAA KVK Tycau 6ynamm?

A) §;
B) 5;
C)5-8;
J) 8-10;
E) 3-4.

9. Mawnym pH guiimariapura ara 6¥iras 3puTMaiapHUHT

Kalicu Gupuia MEeTUn 3apraniory capuk paHru, deHomndra-
JIEMH paHrcus 6ynanup

A) 3;
B) 4,2;
C) 95
) 8;
E) 11.
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18. Kaiicu pH xuiimarura sra 6yiarad spurMaiapia MeTwi1
3apFaiIOFY CapuK paHriM, (eHondTanenH 3ca KA3WA PaHIIU
Gynanu?

A) 8.5;

B) 3,5;

Cy 7.0;

A) 10,5;

E) 4.4.

11. Konuenrpauuscu 0,1 Mon/n 6YnaraH cHMpka Kuciora
IPUTMACUHUHT 99% Hu 0,1 Mon/n NaOH apurmacu TUTpIaH-
raH 6yiica, sputma pH kuiiMaTi Heuara TeHr GVnanu (XaKMHU
xucoobra osimaca)?

A)6,8;

B) 4,8;

C) 6,0;

A) 5.8;

E) 8.

12. Arap 0,1 mon/n CH,COOH 3purMacuHu HaTpHii M-
poxeun 6unan 100,1% raga TUTpraHca (XaxM Yarapuim xucobra
onMHMaca) 3putMaHuMHT pH KuiiMaru KaHnai 6ynagu?

A) 8.9;

B) 10;

C) 11.4;

) 7,8;

E) 12.

13. Hartpuii ruapokcUIHMHT TaiiépsaHraH spuTMacuiaH 20
MJI HH TUTPIall yayH cyidar kucnoranuur 0,05 Mon/n spur-
macujaH 22,4 mn capianrad 6yica, 1 urp sputmagary NaOH
TOPTUM Maccacu Heua rpamm 6ymamu?

A) 0,4664 1;

B) 1,4300 r;

C) 4,4800 r;

J) 0,4480 T;

E) 4,8400 r.

14. Xnopun KMCIOTAHUHT Kanlyii okcup Oyiiuuya THUTPH
-0,00567 r/mi ra Tedr 6¥ica 0,200 r CaO 6ynray apuTMacuHu
tuTpaaul yuyH Heya mn HCI kepak?
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A) 71,2 mm;
B) 53.4 mu;
C) 11,34 mn;
o) 17,8 mo;
E) 35,6 mn.

15. Xnopun xvcnoranusr 0,1N sputmacuian 10 mn ra ka-

11t ruapokeuIHMHT 0, 1N 3puTMacugad 15 Mt Ky, X.axm-
HUHT V3rapulIuHM XMcobra ojiraH XoJiia XocuJl 6ynraH apur-
MaHuHT pH xuiiMaTtuHu xyucobaaHr.

A)12,31;
B) 10;
C) 8,9;
) 13,5;
E) 7.8.

16. 0,2N spurmanan 1,500 nutp Taiiépnall yIyH KOHLUEHTP-

saurad HCI (p=1,19 r/ma) AaH Heya M ONvIL Kepak?

A) 20 mi;
B)25 mm;
C) 125
A) 11,9 mn;
E) 30 mn.

17. Oxcanar xuciora H,C,0, - 2H,0 nuHr 0,5 r TOpTUMHHU

Helitpanam yayd KOH apurmacuman 40 ma capduiaHraH
Gyca, MIIKOP 3PUTMACUHUHI TUTPHHI XUCOOJIaHT.

A) 0,2211 r/mn;
B) 0,02121 r/mmn;
C) 0,01111 r/mm;
) 0,1111 r/mu;
E) 0,004104 r/mu.

18. 500 mn spurmana 4,9 r H,SO, Gop. Iy sputmMaHuHP

TATPY Ba HOPMAJUIMIW KaHjak 6ynanu?

A) 0,096 r/mn; 0,2N;

B) 0,0048 r/mn; 0,02N;

C) 0,00200 r/mi; 0,096N;
1) 0,0096 r/mia; 0,2N;

E) 0,0009660 r/mn; 0,02N.
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19. Bypa Na,B,O, - 10H,0 HamyHackHu TUTpnai yuys HCl
Huur 0,1100N spurmacuaad 10 M capdnanand. HamMmyHaHuHr
Maccacu Hevara TeHr?

A)0,2963 1;

B) 6,293 1;

C) 0,06293 r;

) 0,3146 1;

E) 0,6293 r.

20, NaOH Ba Na,CO, nan u6opar apanammanusr 1,8017 r
TopTuMKHU 500 M XaKMIM YIYoB Konbacuaa sputungy. By
3pUTMafaH 25 M HU TUTpaaluia heHondTanewH MIITUPOKIIa
20,5 mur, METHJ 3apraigoryd MitTupokuaa aca 21,50 mn HCI
HuHT 0,1035N sputmacuman capdnanan. HamyHagarn N a,CO,
HUHF Macca KucMunu (%) xucobiiaHr.

A) 12,54%;

B) 15,4%;

C) 11,45%,;

H) 6,27%;

E) 12,15%.

21. Tapkubuna 92,00% NaOH Ba 8% unimdbdepent konaux
Sop 0,5341 r nuikop roprimu 100 M §myoB Konbacuiia SpUTIWIINA.
Iy spurmanan 15 M vy turpnaut yay 19,50 mn HCl capdinau-
ra Oyica, XI0pyU KUCIOTAHMHI MLUKOP OVituya THTPU KaHua?

A) 0,0378 r/mm;

B)0,003781 r/mx;

C)0,3781 r/mm;

) 0,007381 r/mn;

E) 003178 r/mun.

22. Tapkwbuna 20% Na,CO, Ba uHanGepeHT KoK 6yran
MOJIaHU METUIT 3apFalijIoFy €paaMuaa Tutpianrasia 20,00 mn
0,IN HCI capdnanuau. Monna ToptumMm KaHya Gynran?

A) 0,10 r;

B) 0,21 r;

C) 012 5

A) 1,2 1;

E) 0,012 r.
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23. Tapkubu Hoauuk 2,0000 r roprumumn 100 M Xaxmiu
Vnuos konbacuma sputriad. Iy spurMmanan 25 M HA TUTp-
nattra HCI sunr 0,4455 M spurmacuaas 20,00 mi capduiasiu.
AHUKJIAHYBYM Moana HuMa? 1

A) NaOH;

B) K,CO,;

C) NaHCO,;

) Na,CO,

E) KOH.

24. 0,1032 r Na,CO, ycrura 50,00 mn 0,09436 M HCI spur-
Macu kyiruian. OpTyUKYa KHCIOTaHW TUTPJIaIll YUYH METHIT 3ap-
rasinoru vmtdpokuaa 0,1 M (K=1,298) Gynran NaOH spur-
macuaad 24,80 mn kernn. HamyHanaru Gerapad Konauk Macca
yayium (%) xadyara tenr?

A) 14.2%;

B) 40,2%;

C) 2,14%

) 21,40%;

E) 20,10%.

25. Maccacu 0,2000r Na,PO, ra HCI nunr 0,1012 M sput-
MacumaH Kymunad. OndHrad spurMa eHoadTanet UIUTH-
pokuaa turtpaaHranga 25,00 mn NaOH »spurMmacu
(T(NaOH)=0,003400 r/mn) capdmangu. Kymmnran kKuciora
(HCI) xaxmu Hewa mut G6ynran?

A)33,05 mm;

B) 30,5 mun;

C) 30,3 mm;

) 353,03 mn;

E) 33,50 mu.

26. 100 M 0,1 M cupka kucinora aputmacura NaOH Huur
0,1 M spurmacuinad 50 mn KYIiMiaauM, Xocun GYnrad spUuTMa-
HUHT pH Kutimaru Heyara Tenr?

A) 7,34;

B)4,73;

C) 6,9;

H) 4,4;

E) 6.8.



XXII BOB. OKCUIJIAHUII-KAUTAPUJINIIT
PEAKIIVISIJIAPUTA ACOCJIAHTAH
(PENOKCUMETPHK) TUTPJIAIL
METOJIJIAPT

22.1. PenoxcumMerpusi METOMJIAPUHUAT MOXMATH Ba
TypAapu

TUTPHUMETPHK aHATM3HUHT OKCUUTaHUI-KaluTapumiil (pe-
JIOKCUMETPUS) MeTOUIAPY OKCULTAHUIII-KANTAPUITHII peakiiy-
AnapuHU Kyamira acocnadrad. Pejokcumerpusina KyiaHu-
JIaiMraH MEeTOIApHUHT HOMM, OAaT/la, TUTPJIaHTaH WLLUYM 3PUT-
MaTapHUHI HoMWIaH Keiub yukany. KYTipok kyuiaHumaauran
PENOKCHMETPHS METOIIapy Kyiuaaruiap:

IMepmanranaTomerpusa. By MeTon Kanuii rnepMaHraHar
KMnO, 5puTMacMHUHI OKCHIUIOBYM XOCCACHra acocjaHraH.
Turpnanr 6y MeTonia UHAMKATOPCU3 Gakapunan.

Wonomerpus. By MeTonia oKCHITIOBYH cubaTHjia SpKUH o
sputMacH (J- monu-KaltapyBpuu) uiiatunanu. by mMeroj épna-
MH1a OKCHJUIOBUWIAPHH XaM, KalTapyBYMnap MUKIOPHHHN XaM
AHUKJIAI MYMKUH.

Xpomaromerpra. Kannii nuxpomar K,Cr,O, apurmacu THTp-
JIaHTaH MINYKM 3puTMa cudaruia Muuiatuiagd. by MeToaHu
6eBocuTa aHMKJIALTapAa, IMYHWHIOEK GUIBOCHMTA aHMKJIALL-
napia KyJuiam MyMKWH.

BpomaTomerpusi MeToIMIa OKCU/UTOBYM MINYU IPUTMA Ta-
pukacuna kamuii 6pomar KBrO, spurmacy KyiuiaHunany.

Woparomerpuana uumu sputMa KJO, uuHr tutpnasra
IPHUTMACHIHD.

BananaTomerpust METOIM aMMOHMI BaHaJIaTHUHT OKCH/-
Jam Kobunuarunas dbolimanaHuinra UMKoH Gepany.

By Mertommap/iaH Taiikapi MAKIOPUii-aHAIM3HUHT Jraboparo-
pYsi aMIMETHAA LUEPUMETPUS, TUTAHOMETPUSI KabW pelloKCHMET -
pus METOJIApUIAH XaM Kepak/ii Makcamapia doiaanaHumanm.
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PenokcuMerpusiia peakuysiga MINTUPOK 3TaIMraH OKCHMI-
TOBYMAP Ba KaWTapyBUWIapHU DKBUBAJISHT Maccasiapy Xuco0-
ra onuHub apyuTManap raiépnasani. OKCUAJIOBYM Ba KalTapyB-
YUHWHT 3KBUBAJIEHT MAacCaCMHM KMIMATH aiilHM peaxkuusia
HINTUPOK 2Ta&TraH 3JIEKTPOHNIAP COHMra DOFTHK, By 31eKTpoH-
J1Ap COHWHH aHMKJIAll YYYH OKCHIJIOBUM Ba KaWTapyBYUHWHI
GolINMAHFAY Xamia OXMPIrd OKCHIUTAaHWIL NapakaJapyuHu Oniiuim
xepak. OKcUIIIOBYM Ba KaWTapyBuM MOINANapHM 3KBWBAIEHT
MaccajiapuHu (D) Tomuua, Iy MOANAJIAPHWUHT MOJCKYNSIP
Maccanapunu (M) aiiHu Moaga (MonekysiacH, aToMu €KW UOHH)
TOMOHMIAH KMMEBUM peakuMsiia MYKOTraH éku Kabyn KunraH
3JIeKTpoHnap coHu (n) ra Hucbatu xucobnaHagl.

I wmodoa) = )

n

MacanaH, kuciaotani Myxutaa MnO,” nonn Mn?* nonura-
ya KaiTapuiann.

MnO,+8H*+5¢ = Mn**+4H,0

Iy caba6nu, aiinu peakuusga KMnO, Hu 3KBUBaIEHT
Maccacu

Heiitpan Ba nukopuit Myxutia MnO,” HoHu MnO, raya
KalTapuiamau:
MnO, + 4H*+3e = MnO,+2H,0

By xonna KMnO, HUHI 5KBUBAJIEHT Maccacu:

kM0, =M - ]3—8319-5- =52,682
H

PenoxcymeTpusi METOIIAPUIA MILIATHIAIATaH MOIAIapHUHT
3KBUBAJIEHT Maccarnapy XaM IoKopuiari Taprubaa KoHkper Gopam-
raH KUMEBWI peakiysiiapHu XpcoOra oraH Xoia TOTTAIaIn.
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22.2. Oxcupnanum - KaiiTapumm (penoke) -
NOTCHIMAJLIAP BA PEAOKC peaknusiIapHUHD HyHAIMIIN

OxcunnoBuwiap Ba xkaiTapysumiap oup-oupuiiadn KuMesnii
cdaonnury 6wian (akTusavry 6wial) dapk Kunagau. Kumépuit
aKTUBIIUK MUKJIOPUI TOMOHUAEH PELOKC-I10TEHIMAaTHUHT K-
Mary Ounad udopanadagy. DIEKTPOS NOTCHUMAaNIapu crad-
JapT BOZOPOJ JeKTpoira Hucbaran ynuadaau. CraHaapr Bo-
JIOPOJ1 MEKTPOAHMHI TIOTEHLIMAIM UAPT/IY PaBUiLjia HOJTa TeHT
neb kabyn KuiInHraH.

Xap OUp rajiBaHMK 3JIeMEHT UKKHTA SIPUM 3JIeMeHTIaH Tall-
kua Tonany. Macanau, Oy spuM 3sieMeHTaapHuHr oupu Fe'*/
Fe* xydrunan, uxkkunuucn 2H*/H, xydruman ubopar,
OnHoGapuH, rajiBaHWK IJEMEHTHUHT DJIEKTP I0PUTYBYM Kyl
(3.10.K) Hu aHuxnam MyMKUH, Oy Xap XWI OKCUIUIOBUMIAD
Ba KaWTapyBYMIAPHHUHT AKTHBIWIM TYFpPUCHIA XyJoca YuKa-
puilITa UMKOH Oepanu.

Mawnymku, E (Fe*'/Fe**) - E (2H'/H,) = 0,77 B, Gy epna,
E (2H*/H,)=0 6yarannurn yayn E (Fe’*/Fe**) = 0,77 B. Oxup-
™ KuiiMaTHUHT MycOatiuru Fe’'/Fe?t xydru ransanmx sie-
MeHTHUHT Mycbar KyT6u Basudacunu 6axapauu. Arap (CL/2Cl)
xyprunu 2H/H, xybru Gunan Gupnamtupuica, rajiBaHuk
NMEMEHTHUHT 311eKTp 10puTyBun Kyau (3.10.K) = E (CL/2CI)
- E (2H*/H,)=+1,36 B 6ynanu, aeaun Cl, HUHT oKcHIUIAL KODU-~
Jusit Fe*nukura HucBaran aHya 10Kopy SKaHIUTY KYpUHALU.

Xap xun xyriaapHUHT CTaHIAPT PeaoKC-TI0TeHIMALIapH
KWiMaTiHU BUArad Xonna okcualaHvil — KaWTapuiuil Xa-
PaéHUHWHT UYHATUIUIKM TYFPUCKIA XYJI0ca THKAPUII MYMKUH!

1Oxopu craHzapT penok-rnoTeHLManra 3ra Oyaran Xydt
KWYMK PEelOKC-NIOTeHUHaM Kydrra nHucbarad OKCHIIOBYM
BasudacuHu Gaxapaau.

Kavpaiinup XyQTHHHT peloKC-TIOTEHLMANHM PeIOKC HIaKI-
JAPHMHT KOHLIEHTPALIMSCH Ba MyXUTHUHT peakiiysicura SOFIuK-
aup. by 6ormanuiim HepHer teHriaMacy 6unan udoganadain:

RT [oxe]
+—-In—-=
nF  [kaiim]

Oy epaa, E - aiiny Xy@THUHI CTaHAapT PeAOKC-NOTEHIIMAIM;
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R — ra3s poumuiiimru (8,313 2K/mon - rpam);

T — abcomor Xapopar (273,15 K°);

F - ®apazeit conn (96500 Kn/ mon);

n — WYKOTHIITaH €KY KaOy)l KWJIMHTaH 3/1eKTPOHJIap COHM.

Arap Hatypan norapudmiuan Ve norapudmra Yrunca sa
KOHCTaHTanap KMiiMaTtnapu Kyiiunca TeHramMa cofylananiiyd Ba
25 C xapopaTna KyiAuaary KypuHuiara sra 6ymnanm:

0,059 Ie [oxc]

E=FE, + B
n [rkatim]

Macanan, Fe?/Fe?® xydtu yuyyn Fe’*=| mon/n Ba
Fe?*=1.10" mon/n 6ynca, yHaa wy XyGTHUHT peloK-I11OTeH-
LUHATM Kyluaard KuiiMaTra 3priiaiu:

E(Fe™ | Fe**)=0,77+0,059-1g I—’%j =0,944B

ByHmaH 1y Hapca ¥3-V3uigaH paBillaH OyAanuku, Xydr-
HUWHT PENOKC~-TIOTCHIIMATHW PEIOKC akJMapHUHI' KOHLIEHTpa-
uusicura GOFTMKIMP. .

Pefiokc NMOTeHUMAIHUHT KUUMAaTH LUIYHUHTAECK, 3pUTMAfa-
ru [H'] kulimatura xaMm Gormukaup. Boagopoa MOHIapU KOH-
LIEHTPAlUACHHU TakCUPU HATPUM HUTPUT Ba Ka/IWi Honua ypra-
cuna OopajuraH OKCHANAHMII — KAWTapuiIvill peakuusichia
SIKKON KYpuHamu. Arap HaTpU HUTPUT 3pUTMACUTra Kanwuii
MO DpUTMacKH KYLIMiIca, Xe4 KaHOail ce3wltapiu Yarapuiu
Ky3atunmaiinu, 6upok Oy apanmamimara 6up Heya MUJUTMIIUTD
cyndar KucnoTa 3pUTMacu Kyiuuica, Iy 3aX0TUEK ras axpa-
110 YMKATU Ba SpUTMa IPKUH HoJ aXpaiuilyd Xxucobmra KXu-
rappaHrra Kupaau, Kpaxmai 3puTMacy KYIIuica paHr KK Tycra
KWApany, YYHKH Kylugary peakuus xanan dopaam:

INO, + 2J + 4H* - ~»J, + 2NO + 2H,0

Bonopon uonnapuHuHr Kupurwinird NO, /NO XyGTUHUHT
penoKc-noTeHUMan KuiiMatuu (+0,98 B) J,/2)- xydbruHunr
noreHuuanyu (+0,54)ra HucbaTaH oluMpanu Ba peakuusg VHr
TOMOHTa HYHaIallH.
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22.3. Penokc - peaknMsiIApHUBET MyBO3aHAT
KOHCTaHTACH

Oxcumnanyil — KauTapuiuill peakliMsIapMHHAHT Kepariy
H¥Hanunia CHLKUII JapaXacuHi oMIMHIALTUPUIIEA OKCHIT-
JIOBYM Ba KailTapyBuu Vpracuia MYBO3aHAT XOnaTW BYXVAra
KEeJIMIUW MyYMKVHIUTUHM Hazapia TYTHIL Kepak. byHaai xonaa
MYBO3aHT KOHCTaHTACHUHH XY(DTIapHUHI CTAHOAPT DPEIOKC
MOTEHUMAIIApUHK OuNrad xonaa Kylunaru dbopmyna oOyituua
xucobnam MyMKUH 6ynaiu:

_E-Eln
0,059
6y epra, K - MyBosanar KOHCTaHTaCcH,

ELE! - XybriapHuHr craniapr pefioke-noreHimaniapu,

n - Kabyn KunaHrad €Ky UYKOTHITaH 3JIeKTPOHIap COHU.

KydTnapHuHr craHIapt peioKc-rnoTeHIUAIIapH opack-
Jarg aiiMpma KaH4a karra 6ynca, MyBO3aHaT KOHCTaHTACH
KMIMaTH XaM LIyHYanuK oKopy 0ynanu. MyBosaHaTnary cuc-
TEMAHMHT XONaTUHU ¥ €KY Oy HyHanuupga 6y napamMerpnap-
HU KaMaWTUPHUIL EKK OHIMPHUIL HVNU OUIaH CHIKMTHIN MyM-
KMH. ByHra oKCUAIOBIMHUHT KOHIIEHTPAUICUHU O1LHUPUII
€KUM KaWUTapyBUMHMHT KOHUECHTPaUUsCUHU KaMalTHPUILl op-
KW 3pULIKMII MyMKUH. MyBo3aHaT KOHCTaHTACU KUAMAaTH
acocuja OKCHAJIaHMII — KaUTapUIKII peakUMsIIapUHMAHT
Kalicy TOMOHTa UVHaNMIIMHM KypcaTuilnl MyMKuH. Macamas,
TiepMaHraHaT MOHM Tabcupuaa Fe?™ HOHMHM OKCHAJIAHMIIN
peaklUsicl TeHrNaMacuHU €3u0, XKyDdTIapHUHT CTaHAApT
pellioKc MoTeHUMannapyd KMiMariapuHu Kynnab, MyBo3aHaT
KOHCTaHTACMHU XUcoDmainuK:

2KMnO,+10FeSO,+8H,80, ©"p 5Fe,(SO,),+2MnSO, +
K.SO, + 8H,0

KUCKAPTUPWIraH MOHIIM 1IaK/ifia E3aMH3:
5Fe?* + MnO, + 8H* - 5 Fe?* + Mn?* + 4H,0

ZKappannaH Xy(pTnapHUHT CTaHIAPT peJIoKC-TIOTeHLMaJIapy
TOTINIAfIM:
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E,'(MnO, +8H*/Mn?* +4H,0)=1,51B
E,'\(Fe'*/Fe?*)=0,77B

By xuiiMaTnapHy MyBO3aHT KOHCTAHTACWHHU Xycobnalll TeH-
rnamMacura Kyiuica, Kyriunard Hatuxa 4Yukanu:

_[Ey-E'ln  (1,51-0,77)5
T0059 0,059

lgK - 6338
By epnan,
B [Mn2+]_[Fe3+]5 =]063,8
[MnO, ]-[Fe™ Y -[H'T

Kenu6 yukkaH HarwxanapjiaH MKKWTa Xyjoca YUKapulil
MYMKMWH:

- MyBo3aHar xonaty K=10%¢ gynrannaruta ByKyara KeJanu;

- MyBO3aHaT KOHCTaHTaCUHUHT OyHIait kaTra KMHMaTH pe-
aKUMSTHUHT YargaH YHI TOMOHTa TYIWK GopHiuunaH xajionar
bepamm.

BuHoGapyH, penoKc-peakLMsUIapHUHT MyBO3aHAaT KOHCTaHTa-
CHHMHT COH KMIAMaTH KaH4ya I0KopH 6¥7ca, AeMak uKkKana Xydr-
HUHT CTaHJAPT PeloKC-ITOTeHIMALIapy opacuaard dapx, KaHda-
JIVK KarTa 6V/ica, peakiys 1IUyHYaIMK TYITMK oXHpyrada Gopaniu.

22.4. PepoxcameTpusi METOUIAPHHMHT THTPJAIT TPU
YU3UKJIADH

OKcummaHUIl — KaWTapyuauluM peakUMsiapyura acociaaH-
raH TuTpaam xapaéHupa pgactnabku Ba OXUpPrH
MaxCyJ0T/IapHUHT KOHIIEHTPAIMsIIapyu Y3JIyKcu3 y3rapub
Gopany, niyHra OOFNUK Tap3ga 3pUTMaHUHT pPeIOKC-
MOTeHLManu KuiiMaTu XaM Y3rapagu. Kyliwpary peakuusiga

MnO,+5Fe**+8H'< » Mn?* + 5Fe’ + 4H,0

TUTPIALIHUHT MabIyM Xap Oup HaKkukacuia 3puTMana UKKUTa
penokc xydr: MnO,/Mn*? Ba Fe*/Fe*" mapxyn 6ynamu; Gy
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NKMn0,) = NG00 VHLC,0,) _ 0,04941-25,00
; Vo (KM Q) 25,47

=0,04844N

3) Tyzaruu koahdUUEHTH Ba 3PUTMA TUTPUHK XUcoOaul.
0,04844

K(KMnO,) = =0,9688(0,05N yuyr)

?

T(KMnO,) = ﬂ~%§i’;"2ﬁ 5 .":?7_0‘11'_3%5;1591 =0,0015312/ M

22.6. Mop Ty3u Tapkubugaru temup (II) Muxnopunn
NEPMAHATAHATOMETPHA METOH OMJIaH AHMKJIAM

Sputmanapaary Fe? MUKIOpUHY aHUKJIAUIHU OEpMaH-
raHaToMeTpuAnad QoiiianasMITHUHT MyXUM OUp KYpHHMLI-
napuiaH xucobnananu. Mop tysu (NH,),SO, - FeSO, - 6H,0
éxu (NH,),Fe(S0,), - 6H,0 spurmacunu xanuii nepmaHra-
HaTHUHT MLIYY 3pUTMacy OUIaH TUTPIaHrasaa Kyiunara pe-
akuug 6opanu:

2KMnO,+10(NH,), Fe(SO,),+8H,50, =
2MnSO,+5Fe,(S0O,) ,+K,S0,+10(NH,),SO, + 8H,0

Fe** - e = Fe* 15110
MnQ,+8H*+5¢ = Mn**+4H,0 11 { 2
| {

A¥inu 1wy xonarna Mop Ty3W 3KBHBAaNEHT MaccacH YHWHT
MOJISP Maccacira TEHr Ba TEMUPHUHT S5KBUBAJEHTH YHUHT MOJ
Maccacura, spHUY 55,85 r/mosnra TeHr.

Anmgiam Taprubu. 250 Ma XaxxMim Y4oB Kondacura Mab-
JyM Xakmzaard Mop Tyau sputMacraaH conuo, kondanaru 9pur-
Ma XaKMHU IUCTWINIaHraH cyB kyumb Oenrrcuraya eTkasunanm
Ba Gatacdcun apamanITupunagi.

Hunerka Gunan Taii€pnaHrad 3puTMagaH 25 mia onub
TUTpAal konbacura coNIMHaAu, YCTHTa cyindar KUCHOTAHUHT
2N sputmacuaan 10-15 mn Kymuunany Ba 6iopeTkazaru Kajuui
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[epMAHTAHATHUHT WILYM SpUTMacy OuIaH TuTpiaaHagu. Turp-
111 XoHa TeMiiepatypachiia oub 6opunanu. Kanuii nepman-
raHaT 3pUTMACHHM KVIOHIN TUTpJAaHaéTraH sputMa 1-2 Mu-
HyTna iYKonaMaiinyrad o4 NyuTyH paHrTa KUpraHaa TYXTATH-
naju. Tutpnaw XapaéHu KaMuaa 3 Mapra-Takpopiadany, Oup-
Onpura sIKMH XaXMJiapH4 ypTadacu onﬁHa,uu Ba TEKIIUPU-~
NaéTraH 3pUTMAajiarTu TEeMHUPHMHT TpaMMJap MHKIOPH
xucobmab Tonunany.
Esnm Tapratn

1) Mop TysuHuHr sputMaciii KMnO, HUHT HLI4M 3puT-
macy OWJiaH TUTpIAll.
| = turpaaw yayH kerrad 0,04850N KMnO, spurmacu V, =
23,85 mn
2 — tarpramt yayH kerrad 0,04850N KMnO, sputmacu V, =
23,80 M
3 — rurpaam ydyH kerran 0,04850N KMnO, spurmacu V, =
23,75 mn

23,85+23,80+23,75

=23,80
3 M

Y pm KMRO,) =

2) KMnO, spuTMacu TUTPMHY aHUKJIAHYBYM MOJIIA-TEMUD
(IT) 6yiinua xucobnam.

N(KMnQO,)- 3(Fe™)
1000

=0,0027052/ mn

T(KMnO, ! Fe*") =

_ 0,04850-55,85
1000

3) Mop Ty3u spurMmacu Tapkubugaru temup (1) Mukmo-
pUHK Xucobnal.

Arap 25 mn TekimupunaérraH Mop Ty3u 3pHTMacHMHHU
TUTPJAI YIYH Kajluil NepMaraHaTHHHI HIHYKM 2PUTMacH-
nad yprava 23,80 ma capdgnanran 6ynca, 250 mn Mop Ty3u
spuTMacu tapkubuparu Temup (1) Muxmopu Kyiiumaruda
xucobnaHanu:
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m(Fe’*) = T(KMnO, /Fe™)- V., (KMnO,)- -~ 24x0n6.
+ ? T 4 V
P nUneTKa

m(Fe™)=0,002709 - 23,80 - 32? = 0,6438r

22.7. TexHuk HATPUH HATPAT TAPKHOMIATH HUTPUT
MMKJIOPHHA AHAKJIALNT

Kucnoranu mMyxurtna MCCHK 3pMTMalapia HATPUIIAp Ka-
JIMiA TIEpMAHTAaHAT TAhCUPUAA HUTPATIapraya OKCUIaHanu.

5NaNO, +2KMnO,+3H,S0, =5 NaNO, + 2 MnSO,+3H,0
+ K,SO,
OYIraHJIMrK Y4yH

I(NaNO,) = %99 = 34,502

Harpuii HUTPHTHUHT KUCIOTANM MYXHTra KeITHpUITaH
SPUTMACHHU KaJIMii NepMaHraHaT 3pUTMacy OMnaH CeKMH TUTP-
naHrasaa, HUTPUTIapHU KUCoTajlap TabCUpPHIA OCOH fap4ya-
naHuiny 103 Gepanu. Uy cababnu, UYKOTUIIHU ONIUHU OMMKII
yuyH Tutpnaiuna JoHre Meronu xynanaHwnamy. by meronma
Kaniii nepMaHraHATHUHT KMCNOTaM 3puTMacura GlopeTkanan
TEeKIIHPWIAAWTaH HUTPUT 2PUTMACH KYTIITMIaIW.

0,05N spurmanan 250 mn Taiiépiam yuyH Kepak Oynamwrasn
HATpWii HUTPUTHMHI' aHWK, TOPTHMM Y)TY0B Kosbacura CONMHAaH
Ba BPUTMa XXMM Konba Genrvcyrada erkaswiaiu, Xocun OyiraH
sputMa OuraH Glopetka TynFuswian. 500 MIT XakKMIIM KOHYCCH-
MOH Ko0J16ara TIMIeTKana aHUK, YI9aHraH KAl TIepMAHTAHATHHHT
MY 3pATMACKIaH COIMHMG YCTHTa TeHT Xakmiard 1:4 nucbataa
CYIONTUPUITAH CcyidaT KAC/IoTa IPUTMAcH KyIUWianu. by xocin
OynraH apananmMa XaKMUHK CyB KYLUMG 250 M1 ra eTKaswiany Ba
vicutunagu. CYHr HaTpHid HUTPUT 3pUTMacy 6unaH 6Up ToMuU op-
TAKYA KYIUWITaH HATPUIA HUTPAT 3PUTMACH TabCUpUIa Konbagaru
TIepMaHraHar 3pUTMAacKH paHICU3NIAHTYHYA TATpiaHand. Tutprans
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! Mapra TakpopliaHaiM, Ypraya KMAMAT ONMHUO, TeKIWpHIa&T-
111 IPUTMAJArd HATPUI HUTPUT MUKIOPH XucobnaHam. Ty3HUHT
FOPTUMH MaccackHM GWiraH XoJiia TeXHUK, TY3 TapKUOWIard HUT-
PUT MUKIODH domatapia xucobnaHamd. |

Eanm taprubn

a) KMnO, spurmaciHH TUTpIIaura capg O6yiraH HUTPHT
DPUTMACH XaxXMH

| — Turpnaur yayH capd 6yaraH HUTPUT IpuUT™MacH V, =  MI
2 — TUTpAau y4yH capd OViIraH HUTPUT 3pUTMACH V = M
3 — Turpnau ydyH capd 6¥araH HUTPUT 3pUTMacuV, = MIT
V., (NaNO,)= YI ﬂl_ﬂ -
ypr 3

6) Wmym spurma KMnO, Hopmamiuru acocupa NaNO,
IpUTMacH HOpMaJJIMTUHY Xucobaar:
V(KMnO Mn0,)- N(KMnO ) _

N(NaNO,) =+ ey
Vypr

B) Opurma HopMamnuru (N(NaNO,) 6yiiuya, TopTumaa-
' HUTPUT MUKIOPHHH XUCOOALL.

N(NaNO,)-I(NaNO,) _
1000

T(NaNO,) = 2/ mn

m(NaNO) = T(NaNO,)-V, = = =

XucolGnalHy aHAKIaHyBYH Mojia Gyiluua THTP acocuma
XaM Oaxapuill MyMKWH.

NEMnO, )- S(NaNG,)

T(KMnO, /NaNO,) = e

%
m(NaNO,) = T(KMnO, / NaNO, ) - V(KMnO, ) - - 10BK0n6acn
IHNEeTKAa
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22.8. Monomerpus meronu. Harpuit Tvocyadar, iox
IPUTMANAPHHK TAHREPAAIN BA yAAD THTPHHH AHMKJIAN

TexkMpunaérran Moaga MHUKIOPU TYFpUCHUIA IOTUITaH
€KM aXpanub YMKKaH HOIHUHT MUKIOPHTa Kapab xyioca 4u-
KapuJaJ}{raH TUTPUMETPUK aHAJM3HWHI METOAU HOJOMET-
pust ge6 HOMJIaHAIU.

Honomerpusna okenaiopuy cudaThia pKUH Hol MILIa-
THIAoK, ¥ 6abiu OWp KaliTapysuwiap OWnaH peakuusira KMpH-
LA KOOUMUATUTA Bra;

L+2e 22

J,/2)" KyQTUHUHT CTAaHIAPT ANEKTPO MoTeHUMa)U E=0,54B
ra tenr (pH=0 Ba 25°C ga) Okcwmiam MOTEHLWATU DY Kuit-
MaThaH KMMMK Oynran momtanap J, ra HucbaTaH KaitapyBuu-
Jlap XxucoOGnaHMO, IOKOPUIAri peakliusgHy Jarjiad yHrra iiynan-
TUpaIK, onHu “loramu”. bynnail Mopnanapra ontTuHryrypr (IV)
oKewad, Hatpuid Tuocyndar Na,S,0,, kamait (II) xnopun Ba
Gomkanap mucon 6yna onamun. Oxkeumiaiu rnoreHuuanu 0,54B
IIaH 1KopH 6yiran moaaanap J- ra HucbaTaH oKCUII0BYH 6Yub,
peakuMAHU 3pKUH Kol Xocun GV ToMOHWTra MyHaINTUpann:

2 -2 2 ],

bynmait Mmonnanapra KMnO,, kanwii quxpomar K,Cr,O,,
MapraHel auoxcuau MnO,, Clz, GpoM Br2 Ba BolukamapHu
MUCOJ Kuica Oynanu.

IOtuaran éku axpairan HoJ MMKIOPUHM ¥iayall opka-
JIY OKCUIJTOBUMJIAD €KH KalTapyBUWIaAp MUKAOPUHMU XUCO0-
Jnam MYMKHH.

HonomeTpuk MeTo/ia aHUKJTAILITap TVFPU Ba TECKApU TUTD-
Jaur 6unaH baxapunaay. AXpanubd YMKKAH SpKMH O MUKAO-
pUHM HaTpuii THOCYI(ATHUHT NIIYY B3pUTMacK OwiaH TUTPIad
aHUKJIaHAIM:

§,4+28.0%F =P8 0¥

Harpuii Tmocyndar spkuH HoaHu 10TUO, peakUUSsHUHT
MYBO3aHATMHHW YHI TOMOHTA CHDKUTaAH. PeakiussHUHT yaniaH
yHrra Oopuliliy ydyH OpTUKYA 3pKuiH ¥oj Kepak. Onartna, Tec-
Kapy TUTpial yTKasuwiany. AHUKIaHaAMras Kaitrapysaura Oup
Bapakalyra TUTpAaHTaH Ko/ 3pUTMACHIAH OPTUKYA MUKIOpPIA
Kyumnaay. Kyuniran HogHuHar 6up KMCMH KalTapysuy OunaH
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peakumsra KUpuiaam, opTuo KoraH KUCMY HaTpUii THOCYIIb-

dar spurmacy Gunan TMTPIA0 TOMMAIALH.

MonoMeTprsiia Xyja ce3Tip HHAMKATOP TAPUKACKA KpaX-
Mas spuTMack WiutaTwiany. Kpaxvar ion 6unaH 6exapop TYK
KK paHrM Gupykma Gepamn. KK paHI Kpaxmal 3appayasa-
pUHH ton GuiaH ancopOLoH OHpUKMa — fiomokpaxman XocHi

Gy Xpcobura ke yukam. Xapopar KYTapWIMILIY GuiaH
HOIHMHT Kpaxman GuwiaH GUpUKMAch napyajnaHand Ba 3pUTMa
padrcusnanaiy. Ly cababny, MOJAIAPHH HOIOMETPUK aHMK-
Jalll XOHa XapopaTya 06 Gopaai. ¥iol SpUTMACHHHU THO-
cyndar GunaH TMTpANIA KpAXMATHU THTPJIAL OXMDHTa eTud
KENTaHaa KYILMLI JI03MM, aKe X0/ xpaMb YUKKaH HOTHHUHT
K§Il MUKIOPH Kpaxmasi TOMOHHIAH acop6uIaHuG HOTHMHT
tuocyidar 6unaH y3apo TabCup peaKiUsACH CeKWHTALLaH.
Harpnii THOCYA(pATHAHT 0,01N 5pATMACHAH 500 mu Taii-
épnam. DxpuH Honra HucOaTaH KpaxXMaJIHUHT Ce3rMpJIUru
IOKOPWIMTHHH Xucobra om0, jffopoMeTpUsiia TUTPUMETPUK
aHanKM3HUHr GOLIKA METOLIapuIa HUcOaTaH KaM KOHIIEHTpa-
HUsAary MMy 3pUTManap puuiatwiand. Oparaa, 0,05-0,01N

spuTManapjiaH doiinanaHuIain.
HonoMeTpusiary OKCHIAHALI-KaATAPWIMIL PEAKIIHACH

acocuia TONMJraH HaTpUi rrocy1daTHUHT SKBUBAJICHT Mac-
cacu 9(Na,S,0,-5H,0)=248,19r ra TeHI. 500 M TaxMHHaH
0,0IN sputma raitépnam yayd 1,25 T arpoduia HaTpuil
THocyndar onvHami. Harpuit tiocydaTHAHT TUTPJIAHTaH SpUT-
MACMHY aHWMK Maccaiary TOPTHM OJIHIL ounaH Taiépaab
6§/ Maitu, ayHKH Gy Ty3 KpHCTAUIADH XaBola Yrapajl, Cys-
JIM SpUTMANapa XaBo KMCIOPOAH TapCHpiia Ba EPYFIMK Tab-
CUpUa TIapyYaJaHuI MyMKHH. ILly cababmu, aBBail THOCYI-
daTHUHT TaXMWUHHH KOHLIEHTpaLMsiaarn 3puTMacu Taképna-
HUG, 10 KyH KOPOHFH Koiiia CakJ1aHaly, CYHI YHUHT TUTPH
KaHIaiiup CTAHIAPT 3pUT™Ma GriaH aHUK/IaHALN. Harpwuii To-
cyndar TUTpH, omaria, Kajauil JUXpOMaTHHHT TalépiaaHraH
cTaHaapT 3puTMacy OuiaH TOMWIAIH. '

Harpuii Teocyndar 3puTMACH THTPHRH Kamii auxpomar Gyiin-
wa Tommu. Kanuii quxpomar 3pUTMacy Xyza BapKapop Ba TUTp-
Nauiga aHWK HaTKasap bepaiv. Tuocysdar 3pUTMac THTPHUHI
aHuKIala EpaamMuy Kaiui fiomil IPUTMACH HMULIATHIANN.
Kanuii muxpomar Gyiiuda HATPHH THOCYIbAT IPUTMACH TUTPH-
HHM aHUKJTall MOXMATH LIyHHaH: Kajuii IMXpoMaT OKCHIUIOBYU
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cudarua Kanuid oauaiaH 3pKUH MOIHU axparany, Oy axpan-
raH KoM MUKIOPY Kalmuii AMXPOMATHUHT OJIMHTAH TOPTHMYU Mac-
cacura 3KBUBAIEHT MUKIopAa 6ynanmu. Axpanud 4uKKaH HoJHH
Harpull Thocyabar sputMacy OWIaH TUTPAAHAIN.

6KJ+K,Cr,0,+7H,S0, = 3],+Cr,(S0,),+4K,S0,+7H,0
6J+Cr,0.7+14H* = 3] +2Cr*+7H,0

Cr,0,7+14H*+6¢ = 2CP*+7TH,0 |1
20 -2e =], 3
3(K,Cr,0,) = -22‘;’31 = 49,042
7

Taiépnanamaran K,Cr,0, 3pATMacy KOHUEHTPALMSCH XaM
Harpuil TMocyndar spuTMacu KoHueHTpauusicu xabu 0,01N
6ymawr kepak (V(K,Cr,0,)=250 m).

m(K,Cr,0,) = 1@31;((;;)_001-2_5{3 =0,12262

Ananuruk Taposusa K,Cr,O, HUHT TOpTUMH Y4ad onuHa-
ou, 250 Ma xaxmiM ¥orgoB konbacura YTKaswiagu, AACTHN-
JIaHTaH CYBIA 3PHTHIAIN, SPUTMA XaKMHU IUCTWIIAHTaH CYB
k¥iub, konba OGenrucura eTKaswiaay, Kolba TUKUHUA OeKu-
TWINO, 3puTMa sXuunad apanamTupwiagy. OnMHrad TOPTHUM-
HUHI' aHUK, Maccack Gyiinua Kajiuii AuXpomar SpUTMach Hop-
MAJUTUTH XHCOOIaHaIH.

Hartpuit Tuocyndar spuTMacu TUTPH Kyiinaariya Gaxapuna-
4. KoHyccuMoH Konbara nureTkaga 25 M Kandi AuxpomMar-
HUHT CTaHAapT spyuTMacuiial Vuab cormHany, yerura 15-20 mn
4N H SO, spurmacunan xyunanm. Cyur 3-5 r KJ kjunwmb, 5
MUHYT KOPOHFH X0lira Konba nyuaaru apananmacu 6unaH Kyim-
nagd. Myapad cyur 100-150 mMn puetwsutadrad cyB KyindnuG,
HOPMAJITUTHY TOMAIMILY J103UM GYIraH HaTpuii Tvo-cyndar 3puT-
Macu OuiaH TUTpriaHamv. ABBaJl TUTPAALIHY MHAMKATOPCU3 oiiib
Gopwiany, 3pdTMa OU-CapuK, Tycra Kupray 2-3 MIT Kpaxman 3puT-
MACH KYIIMIaAK Ba SPUTMAaHMHT KYK paHry fiykonud, Crt moHu
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Xocuil GV XyucoOura ST padr Xocu 6YnryH4a THTpiaHa-

jwi. 1y Tap3na Turpramisy 3 MapTa Takpopial, THTpRaur yayH
KeTraH ThocyndarHi yprada XakMi Oyiiuda Tuocyidar spurma-
CHHUHT HOPMaJUIMTU Kyimaard opMynaiaH TorIanm:

i
N(K,Cr,0,)-V(K,Cr,0,)
Y m(V8:5:0)

N(Na,$,0,) =

Wopmmar 0,05N aputmacanan 250 M Taiiépaam: TaxMUHAH
0,05 N sputma Taliépnani y9yH Kepak 6¥aaauras flog Maccacu
xucobnaHany.

i N-2-V _0,05-12691-250 _
- 1000 1000

1,582

Kaxwvum 250 Mot 6¥nran VimaoB KonGacura 2-3 ¢ KJ comiuu6, 8-
10 v cyBia sputwinany. CyHT xucobraHraH MHMKAOpIary ioj, -
1,58 r iton kyiwmnaad, spub G¥nranman cyHr konba Genrvcuraya
JUCTWUIaHTaH CYB KYIMnub, apyuTMa axinmial apanatiTupuiamd.

Toaa GropeTKaHu HATPUM THOCYIDATHUHY THTPJIaHTaH UITdy
apuT™Macy 6unan tynmupunand. KonyccumoH xonbara nurmer-
Kaga 25 Mi ol 3pUTMacHNlaH COJIMHANH Ba THOCYI(hAT 3pUT-
mMacH OwnaH TuTpnaHanu. TurpnaHaérraH fon 3pUTMaCUHUHI
paHru KYHFUp TyCOaH 04 capMK Tycra yaraprasia, TUTpJIaHyB-
Yy pUTMara 2 MJ Kpaxmall 3puTMacuaaH KViuuauh TuTpiai
JaBoM aTTUpunany. Kpaxman tascupyiaH KVK paHrra KupraH
IPUTMA SKBUBAJIEHT HYKTalaH CYHT OpTHKYa Kyumnrad Oup
TOMYHM THOCYJIdar TabCUPUIAH paHTCHU3/IaHTAHa THUTpAALI
Tyxraruaagd. Tutpiaamr 3 Mapra TakpopJiaHrad, yprada Xaxm
XrcobnaHuo foa 3pUTMAaCMHUHT HOPMaJUIMIKM TOTIIAMIN:

NNVa$,0) Y, (Na;$,0,) L
V{J,)

N(J,) =
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22.9. Muc xynopocu Tapkubunars muc (1) Muxzopunn
AHHK,IANI

Muc (II) MukaopvHuW. aHUKIaIl HoIun WoHIapu 6wiaH
Cu?* MoHNapHUMHT ¥3ap0o KMMEBUI TAbCUPJIALLyBUTa ACOCTaH-
rad. By peakuusna muc (II) ra skBuBaneHT MUKAODPIA 3PKHH
Mion axpanud 4MKagy Ba YHU HaTpuil THOCYI(aTHUHT TUTpP-
JlaHTaH MIIYH 3pUTMacH épaaMmia aHukjlaHaau. Mooy noH-
napu ounan muc (II) woHnapu opacuiary peakiiMgHuHr 6o-
pUIIM TeHIVIaMacH Kyiuparuda ugoianaHiu;

2CuSO,+4KJ «=———22CuJ+2K,SO, +J,
20wt +H4) = RCul+J,

By kaiitap peakuusiHi YHI TOMOHTA TYIUK 6opHiy yuyH J-
WOHIIApH KOHLUEHTPAUUSACUHN OIIMPpUILL Kepak Ba By Kanmuii
fomuman Myn MHUKJIOpAa oluul OunaH amaira OlNIMPHIAIIN.
Peakuus Kyucu3 kucnotami Myxurtia onub 6opunany. Koxycen-
MOH Kon0ara TeKIUMPUIANUTaH MUC KYNODOCH 2PUTMacyiiaH
nuneTka 6unan 25 mi Yiryab convuamm, yura H,SO, Hunr 4 N
spuTMacunan 4-5 M Kymmiany, siHa 3-5 r Kanuii onun Xpuc-
TAJUIAPH COMMHAINU, 5 MUHYT KOPOHFH XOWIa KOJIMPpHUIAIH.
Cyjurpa Hatpuii THOCYNMATHUHT UHIYY dpUTMacH OuIaH TUTP-
naHagu. TUTpAAIHUHT OXMPUTA ETHILHTA 03 KOJTaHIa MHAHKA-
TOpP-KpaxMan 3puTMacH K¥iuunand. DpUTMAHUHT KYK paHru
iiykonub, HOBBOT paHITA ¥TraHAa, TUTPJALl TYXTATWUIANH,

MacanaH, MUC KYTIOPOCHHWHI Maccacu 6,2508 r topru-
MU 250 MI1 XaXMiId YidoB Konbacuaa sputwiau. By spurma-
JaH 25 MJI HY TUTPJall yYyH Hatpult TuocyngatHuHr 0,1015
N spuTMacy MaTuIagy.

Esmn Taprntn
a) Muc xynopocy 3pUTMacyHyM TUTPJALI:

I - tutpnawt yuyn capd 6ymran 0,1015N Na,S O, spurmacu
V,=24,2 mn
2 - tutpnawr yayu capd Oyarad 0,1015N Na,S,0, spurmacu
V,=24,1 mn
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3 - tutpnam yyyH capgp 6ynran 0,1015N Na,S,0, spurmacu
V,=24,0 mn
24.2+24,1+24,0

=24,Imn
3

V pm(Ne:S:05) =

6) Muc KymopocH 3pHTMacu HOpf‘«daJmHI‘HHH xucobnani:

N(CuSO, -5H,0) = Y ¥:5,0:) V(Na,5,0,) _ Q1013241 _ ; 075
V(CuSO, -5H,0) 25

B) Muc KynopocH TapKMOGUIard MUC MUKIOPUHM TOTTUIIL

_ N(CuS0,)-3(Cu*)-V(CuSO,)
- 1000 *
_ 0,09783-63,54- 250
- 1000

m(Cu)

=1,55302

m(Cu)

6,2508 r CuSO, -5H,0 -  100% Hu TalIKuI 9Tamu
1,5530rCu - %% HM TaluKun 31agyd
= 1,5530-100

= 24,86%Cu
6,2508 .

22.10. Texnux cyndun Taplﬂlﬁm Na,S
MMKIOPHHH AHWKJIAM

CyndwmnapHm HoaoMeTpUK MeTol OMIaH aHUKJIall yjiap-
HM o] TabCcUpUia 3PKWUH ONTHHIYIYpPTraya OKCHUIIaHWIIN-
ra acocjaHraH.

Na,S+], = 2NaJ+$§

> +J, = S+2r
§¥- 2e = 8°
2Jo+2e = 2J-

Cyndug vonnapu S* Kywin KaitapyBuusiap xucobiaHanu,
(E,S*/S=-0,48B) peakuud 4anjgaH YHITa aManga TYIHUK OXH-
puraya 6opanu.
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Turpnaiiuy TYFpy TUTPAAI GMnaH XaM, TeCKapy TUTPJail
yeyiu 6uiaH xaMm o6 Gopui MyMKUH. MaiinanaHral TeXHuK
Ty3maH auuk ToptuM (1 r arpodmna) onub, 250 M xaKMau
ynaoB konbackaa aputuaany. [lnnerka épgamMuia Talépnanrat
apuUTMafaH 25 Mn onuG KOHYCCHMMOH TUTpPJIalll Kojabacura co-
guHand. CYHr 11y cyndul puTMacura TUTPJIaHTaH Hoj 3puT-
MacHIIaH OpTHKYa Kymimiaany Ba siHa 8—10 mux 10% nu xopun
KHCHOTa pUTMackaad colvHand. Peakiusra kupuimmaii op-
THO KonraH ol Harpui TUocyIdaTHUHT YK 3puTMacu Ou-
NaH TUTpiab Tonuaanu. Xocun 0ynagurad SpKUH ONTUHIYIYPT
TUTpJIALIIA XATaKuUT GepMakinu.

AlTaliiIMK, TexHuK Harpuil cyadumzan 0,9282 r roprum
o6, 250 M Xaxmnu yayoB konbacuaa spuTuwini. by rexuin-
puitaérran spuTManiHr 25 v ra 0,1011N #on spurmacunan
40,00 mn xyununaw. Mol 3pUTMAcHHMHT OPTMKYACH HaTpWil
trocyadarnuur 0,1015N apurMacu 6unaH TUTpradrasaa capd
6Vnrad THocydat 3pUTMACcH XaKMHU TOMHIAIH.

E3mm Taprutn
a) Von spuTMAacHHMHT OPTUKYACHHM THTpJIALI
1 — Turpramra kerran 0,1015 N Na,S,0, apurmacu V =24,50 mn

2 — turpnamra kerrad 0,1015 N Na,S,0, spurmacu V,=24,45 M
3 — turpnawmra kerrad 0,1015 N Na,S,0, apurmacu V,=24,40 mn

24,50 + 24,45+ 24,40
3

VypT(NagszOq) = = 24,45MJ‘|

6) Peakumsira xupuiniMaii optu® Kosiras ol spuTMacu
XaKMUHU TOIMILL:

VypT(NaZSZOB) . N(Nazsz(]}) =V(J,)-N({,)

V- 2ASOIIS yy

B) Peakuus yuyyH capd GynraH Honx apuTMacu Xaxmu-
HU TOTIMII:
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40 mi1-24,5 M = 15,5 mn
r) Harpwit cyacua spurMacy HOPMAJZIMIMHKA XucoOnal:

N(J,)-V(J,) _0,1011-155

V(Na,S) .25
f

N(Na,S) = =0,06268

n) Texuux Harpuit cyndua rapkubunaru toza Na,S mac-
cach Ba POU3 MUKIOPUHU XHcoOalL:

0,06268-39,03-250

m(Na,S) = =0,61162
1000
W (Na,S)% = ELIO-100 ey goms
0,9882

22.11. CyBuaru 3pKuH XJIOp MUKIODMHH aHHKJIAMI

CyBnary xJiop MUKIOPUHY aHMKJIAIINA KyHUaary peakiy-
Ara acocnaHaiau:

C1,+2KJ = J,+2KCl

Axpanub uyukkaH ¥oj (YHUHI MMKIOPH CyBJarv XJop
MMKJIOpWTa 9KBUBAJIEHT) HaTpU TMOCYIaTHUHT UIIYU PUT-
MacH 6unaH TuTpnab aHUKIaHIH.

TNMunerka 6uiran Bogonposon cysunan 25 mi (20 mi) yryad
OoNMUHUO, KOHYCCUMOH Kojbara comuHanu Ba ycrura 10% nm
KJ spurmacupan 15 M kyinuaagy. AXpanub 9uKKaH Aol Ha-
Tpuit THOCYIATHUHT TUTPIAHTAH HIYM SpUTMack OunaH TUTp-
JlaHaéTraH 3pUTMAHWHT pAHTM OY-CapHK paHrra KUpryHd4a
tuTpiadagu. Hlynnan cyHr tekmupunaérrad spurMmara 1 mi
KpaxmMall 3pUTMacuiaH KyIIuO, TUTpJall Kpaxmal TabCHpH-
JaH KVK Tycra KMpraH 3pMTMa paHrcHU3/IaHIyH4Ya JaBoM 3TTH-
pwianu. Iy fiycunaa Turpaam 3 Mapra TakpopliaHuO, ypraua
HaTpUil THocy/Idar 3pUTMacH XaXMU TOIMAIAAN.

CyBaaru 3pkKuH XJI0p MUKIOPUHHU Xucobaiiia HaTpyid THO-
cyndaTHUHT aHUKJIaHYBYM Mozia Oyitnya TuTpuaaH doinana-
HUL MYMKWH:
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T(Na,S,0,/CL) = N(Nazslz;)é 3‘3(672) ot

m(Cl,)=T(Na,8,0,/CL)- V. (Na,8,0,)- V(‘“Efl‘!})
ﬂHUCTKa

Casonnap

1. PenokcumeTpys METOMMHUHT MOXMATH HUMataH nbopat?

2. PenokcuMeTpusi METOIMHWHI TypJIapy Ba YIapHUHT HOM-
JNaHWIUK KaHna? )

3. OxcutoB4y Ba KaWTapyBYMIAapHHHT 9KBUBAJICHT Macca-
Jlapu KaHpau xucobnad tomunanu?

4. OKcHUTOBYMIIAD Ba KAWTAPYBUMNAPHUHT aKTUBIUIY KaH-
Iai Kartanuk 6unaH udonanaHanm?

5. XKydrnapHUHT peoKe IOTEHUManM KuiiMaTu KaHijaii
oMmusuiapra Goruk Ba Oy OornmaHuil KaHAai TeHrnama bunaH
udonanananu?

6. Pefokc peakuysaiapHUHT MYBO3aHAT KOHCTAHTACH Ba Oy
peaKUMUTAPHUHT HVHaMMIuM YHUHT KuitMarura KaHnah Oor-
MK 6ynagu?

7. PemoxcuMeTpua MeTOAMIAA TUTPTAIU 3rpH YM3HKIApH
HuMara acocnanub Tysunagu?

8. PenokcuMeTpus MeTOAKIA KYIUTAHUIAAMTAH HHIUKATOP-
Jiap Ba ynap kanpaaii tanabnapra xaso0 Gepuinu 103um?

9. TlepMaHraHaTOMETPHS METONY KaHIall peakLUsara acoc-
JlaHraH, KMCIOTalu MYyXUT[a Ba WIUKOPUH MyXMTAa onnb Go-
puiaguraH okcuiam oup-6upuaad KaHnaii dapk Kunanu?

10. TlepMaHraHaTOMETPUS METOMIA UIIYU PUTMA KaHai
Tal€praHany Ba YHWUHI TUTPU KaHjiall CTaHAapT 3puTManap
épramMuna Tonunagu?

11. Kanuil nepMaHraHaTHUHT TUTPJIAHTAH 3PHTMACHHU
aHWK, Maccaiy TOPTUMAaH Taliépnam MyMKUHMA?

12. Epyrnuk Kanuif iepMaHraHaT 3pMTMacura Kauziaii Tab-
cup Kypcatagu?

13. TlepmaHraHaTOMETPHSA BKBHUBAICHT HYKTA KaHmaii
Senrunananu?
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14. Honomeq‘pnﬂ KaHaal peakl#sara acociaHraH xoJjuia
Oaxapunamu?

15. Hatpuii TMocyngat 3puTMacyHU KaHIal IIapouTAa cak-
nam Kepak?

16. OKcHITOBYKIAPHHA i’:oHOMeTpHK TUTPJAILHUHT MOXMSI-
TH HHUManaH ubopart?

17. NonoMeTpuxk MeTonza lqamap)lm‘i}map KaHaal aHWK-
naHanu?

18. HuMa yuayH okcumioBuniapHy Tutpnamga Kl pan myn
MUKIOpAa KYIIKII Kepak?

19. Monomerpusna SKBUBaNEHT HYKTaHH Oenrumam y4gyH
KaHAal WHAKWKATop KyJulaHwIagu?

20. HumMa yuyH HOAOMETPMK aHUKJALIIap cOByKna oaud
Gopunanu?

Tectnap

1. Dmekrp opurysuu Ky4 (3.10.K) HuHr kaiicu kuiimMaTu-
[a OKCUIJIAaHULI-KalTapuInill peakuusic 6opanu?

A) B.J0.K=0;

B)2.10.K<O;

C)B.10.K >0;

) 3.J0.K=1;

E) D.J0.K xoxnaraH xuiiMaruna.

2. Tapxubuma 6pomMun, fionua, cyndun MoHiapu 60p apuT-
Mara XJIOpJIM CYB KYIIWica, OKCHUTaHUIL XapaéHu KaHjail Ker-
Ma-KeTnMKa 6opamu?

A) Cyndun, Gpomun, Homun, WOHIAPH;

B) Bpomun, #iomun, cyndua MOHNApH;

C) Cyndun, ionvn, 6poMuI HOHIAPH;

M) Vonun, Gpomun, cyndus MOHIapH;

E) Xoxnaran xkeTma KeTJIMKIA.

3. CraHpapT peloKc-TIOTeHIMaJUIap KMiiMaTh acocuia Kau-
CH MOHIap HOMHMHT CyBIary aputMacu 6unad okcuuiaHamu?

A) Cyndur vonmapy;

B) Xpom(III)-uoHnapu;

C) bpomun HMoHIApH;
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1) ApceHUT MOHIApH;
E) Xiiopua vonnapu.

4. CraHmapT peJoKc-noTeHUKanap xaasanuaad doiinana-~
HUO, KYpCcaTwiraH MooIaIapHUHT Kaiicy GUPUHM KK XJI0PUL
OunaH okcH1ab OVIMACTUTUHU aHUKIIAHT.

A) Temup(ll) cyadar;

B) Ontux;

C) Kanuii 6pomun;

) Xpom(Ill) cyndar;

E) Harpwit cyndun.

5. Pean a5exTpo/ NOTEHLMANM KaHal oMwnapra O0FIuK
6ynamu?

A) KoHueHTpauusra;

B) Xapopartra;

C) Opurma PH ra;

D) Konuenrtpauus, Temrneparypa Ba apurma pH ra;

E) Konueurpaiiug Ba spurma pH ra

6. Kyiiunaru dopMyiianas KaHoai karTalukHu xucobnain

0,059, [oke] o
& el
n [xaiim]
A) Crannapr penokc-noTeHLuan;
B) Peaxnusa 3.10.K;
C) PenoKc-MHIMKATOPHUHT YTUIL OPaJTUFH;
J) DKBUBaIEHT HYKTA;
E) Pean penokc-noTeHiMat.

MYMKUH E = E, +

7. Kyltunaryn XyQTHUHT peloKC-TIOTeHIMANM KaHnai Kuii-
MaTra ara:

AsO*+2H*/AsO>+H,0, arap [AsO,}=[AsO,*]; [H']=10"
Moi/n?

A) 0,096 B;

B) 0,77 B;

C) 0,56 B;

) 0,28 B;

E) 0,96 B.



8. TlepMaHraHaroMeTpHsia Kalick 3puTMa MIIYM 3pHUTMA
cudpaTuaa Kynnanunagn?

A) Cyndar Kucnora 3pUTMAacH;

B) Harpuii okcajiar 3pUTMAacH;

C) Kanuii nepMmaHraHar pUTMAacu;

J1) Okcanar KUCHoTa 3pUTMACH;

E) Hatpuii Tuocyndar spurMmaciu. !

9. Kammit nepMaHraHaTHUHT OKCHMJJAIll XOccacu KaHaai
MYXUT2 IOKOPHPOK, OYnamu?

A) Heiirpan;

B) Kucnoranuy;

C) Kyucus UIKOpuii;

Iy Kyucus kucnoraiu;

E) Wiukopwuii.

10. Kanmuii nepMatTaHar 5pUTMacCMHUHT TUTPUHHW OKCAar Kuc-
noTa GWIaH TOMUIITA KeTaIuraH peakLMAHUHT MOJIEKYTISp TeHT-
JTaMacuHM E3WHT Ba Ko3(pduiMeHTIap MMFUHICKA Hevara TeHT?

A) 31;

B) 36;

Q) 21;

a) 41;

E) 13.

11. Kanuit mepMaHraHaTHMHI SKBWBAIEHT MaccacH, Kuc-
JIOTAJIM MYXMT/a Kanaai xucobiananu?

A) M/1;

B) M/3;

C) M/5;

D M/7;

E) M/2.

12. DKBUBAJICHT HYKTa MepMaHTaHATOMETpUsa KaHHal
GenrunaHanm?

A) Pemokc-unaukarop medMHWIAMUH E€pAaMuia;

B) pH-unaukaropnap €pnamuna;

C) Kpaxman éppamuna;

J1) DpUTMAa paHTUHMHT OPTUKYA KYIIUITAH UIYM 3PUTMA
TOMUYMCHHMHT Y3rapuiiy paaMuia;
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E) ®enondraneun épnamuna.

13. OpurManaru Temup (I1) MUKIOPUHYM NIEpMaHFaHATOMET-

PHK aHUKauijard peaklMaHWHT MOJCKYRAP TeHrnaMacHHH
€3UHT Ba koahdUUMeHTIap HMFUHIMCH Hevara TeHT Oynanu?

A) 25;
B) 46;
C) 28;
A) 32;
E) 36.
14. IlepMaHTraHaTOMETPHMK aHUKJIALIIA TEMUPHMHT 2KBUBa-

JIEHT MaccacH KaHjail Tormdnanu?

A) M/2;
B) M/1;
C) M/5;
A) M/3;
E) M/7.

15. Penoxcumerpusina remup(I1)-cyndar sxBUBaTeHTUHAHT

monsip Maccacu 0,05 Mom/nra teHr 6yica, YHUHT MOJISP KOH-
LUeHTpauusicH KaHjaai oynanu?

A) 0,1 mon/i;
B) 0,02 moun/n;
C) 0,03 mon/n;
D 0,05 mon/n;
E) 0,04 mon/n.

16. Kanuit nepmanrasar 6uiaH TUTpAILA, KOHLUEHTPAUsICH

0,215 mon/n 6§nrax Temup(Il) cyndartHusr THTpy Karaa Oynammn?

A) 0,01633 r/mn;
B) 0,03216 r/mn;
C) 0,01200 r/mx;
) 0,00600 r/mi;
E) 0,00215 r/mm.

17. 0,01 N sputmanas 2,5 nutp Taii€prainr yuyH THTPH

0,003477 r/mn GynraH Kanuii TiepMaHTaHaT 3pUTMACcUIaH Heua
MJI ONTAII Kepak?

A) 0,06 mn;
B)1,045 mm;
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C) 227 wm;
J) 454 wmo;
E) 50 mu.

18. Kucnotany Myxutia TUTpiall yuyH MyKaadras 1,8 ¢
ropTuMHHA 500 M xaxmim YimyoB Konbacuga cys bunaH sputub
raiiépnanrad KMnQO, spuTMaciHUHT HOPMAJUTUTH Heyara TeHr?

A) 0,0228 N;

B) 0,068 N:

C) 0,228 N;

M) 0,0114 N;

E) 0,114 N.

19. 400 M spuTMana 5,16 r okcanat Kucnora 6op apurma-
Aad 20,00MIT HU TUTPIIALT YYYH Kanuy repMaHraHar 3purMa-
cupan 22,50 ma capd 6y¥ica, KMnO, 3puTMacMHMHI HOpMan-
JIUTH Hevyara TeHr?

A) 0,182 N;

B) 0,364 N;

C) 0,091 N;

) 0,073 N;

E) 0,0455 N.

20. Okcanar xucinoranuHr 0,1N sputmacugad 25 M HU
rurpnam yayd KMnO, spurmacu (T(KMnO,/Ca**)=0,00125 r/
MJI) IlaH Heya MJ Kepak Oynanmu?

A) 20 mn;

B) 40 wm;

C) 30 Mx;

10 25 Mg

E) 50 mn.

21. Maccacu 1,5300 r Gyyrad TeXHUK HHPOAIO3UT cyadar
KUCnoTanu Myxuraa okcanar kdcnotanuHr 0,1075 N spurma-
cupad 30,0 M 6unaH uuwaHmou. OKcanar KHUCIOTaHMHT Op-
ThK4acuHy Tutpnam yayH KMnO, vunr 0,11 N spurmacunas
5,31 mMn capodnaunu. Mapraneu(lV) oKCHUIHUHT ITUPOJIO3UT-
Jlarth Macca KMcMM (%) HU TONMHI?

A)54,5%;

B) 89%;
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C) 99%;
D)75%;
E) 70%.

22. TeMup cUMHH cyadaT KUCIoTajla 3pUTHO, Xocu1 6¥iran

sputMany tutpramaa KMnOaunr 0,1000 N spurtmacunax
40,00 mir capduianran 6yiica, TeMUp CHM Maccacy Heda rpaMm-
I'a TEHITIMTMHY XMCOONaHT.

A) 0,110 1;
B) 0,180 1;
C) 2,230 r;
o) 0,322 1;
E) 0,2230 r.

23. 200 M xaxmim ymaoB KonbGacuma 7,1506 r TexHuK Te-

mup Kynopocu FeSO,7H,O sputmnau. By sputManan 20,00
w1 HU Tatpramt yayH KMnO, sunr 0,0983 N spurmacunan
19,62 Mt capdnanay. Hamynanary Tosa FeSO,-7H,0 HuHr mMacca
kucmu (%) Hu xucobnaur?

A) 75,3%;
B) 70,5%;
C) 73,5%;
) 80%;

E) 97,3%.

24. Vion 6mnan Hatpuii THocyidar ¥pracuiary peaxuus-

HMHI MOJIEKYJISID TEHIJIAaMacHHU €3uHT Ba GyHaa xoadbuuum-
eHTNIap WMFUMHIUCH Hevara TeHr?

A) 4;
" B) 6;
8}
) 12;
E) 8.

23, ﬁonemc'rpnﬁ,r{a HaTpuif THOCY/IhATHUHI 3KBHRAJIEHT

MaccacH KaHpaai xucobnananu?

A) M/2;
B) M/6;
C) M/4;
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o) M/3;
E) M/I.

26. VoguuHr HatTpuii TMocyndar GuiaH peakiMscHIaru

9KBUBAJIEHT MaccacH Hevara Tedr 6ymann?

A) 63,45;

B) 253,8; ;
C) 126,9; t
) 31,7;

E) 248,19.

27. VonoMeTpuK aHMKIANIIAPAATY MUCHUHT 3KBUBATEHT

Maccacu Heyara TeHr?

A) 36,76;
B) 18,38;
C) 127,08;
M) 63,45;
E) 126,9.

28. Kanuii muxpoMaTHUHT 5KBUBAJIEHT Maccacu ioqoMer-

PUK aHMKJalIap y9yH Kanaail xucobnanaou?

A) M/1;
B) M/2;
C) M/3;
o) M/5;
E) M/6.

29. 0,1 N spurMmangad 500 mn Taii€pnaur yayH Heua rpaMm

KMMEBMIL To32 fon Kepak Oynamgu?

A) 6,4 T,
B) 4,6 ;
C32
H) 12,8 r;
E) 9.2.1.

30. 200 M1 0,1 N spuTMa Tali€épnalll yuyH Heua rpaMM KUM-~

€BMit To3a KaNMuii QuxpoMar oJuil Kepak?

A) 0,073 ;
B) 0,73 r;
C) 7,30 1;
) 1,46 1,
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E) 0,365 r.

31. Tuocyndarauur 0,05 N spyutmacuaan 50 wi HU THTD-

naw yays #Hoa sputmacu (T(J,)=0,00254 r/min) nan Hewa mMn
Kepak 6Vnagu?

A) 125 mm;
B) 12,5 mn;
C) 62,5 mu;
) 152 mm;
E) 250 ma.
32. 0,254 r jion Guinan 40 M Na,S,0, - SH,O konaukcus

peaklifgara KUpuuiraH Oyica, HaTpuil THOCYIdaT 3pUTMAacH-
HUHI TUHTPH KaHda Gynamu?

A) 0,064 r/mn;
B) 0,0064 r/mu;
C) 0,124 r/mn;
) 0,0124 r/mn;
E) 0,0214 r/mn.

33. 25 mn xiopau cyB KJ Gunan peakumsgra KMpuuiraHia

axpamb yukamrad Honauu turprai yayH 0,08 N Na,S,0,-5H,0
aputmacunaH 20,1 ma capd 6¥nran. LlyHmail Ximopiy cyBHUHT
1 nuTpuna Heua rpaMm xJop OViagu?

A) 3,545 1;
B) 3445 1;
C) 0,229 1
o) 22,9 r;
E) 2,29 r.

34. Harputi cyndurnunr 7,3460 r toprumu 1000 M xax-

MM Yn4oB Konbacuaa SPUTHILIM. XOCHN OVnraH 3pHUTMajaH
rox spurmacu (N(J,)= 0,05440) sunr 20,00 Mn Hu TUTpAAL
yuyH 23,15 mn capdnannu. HamyHa tapkubupmaru Hatpuit
cyndatHUHr Macca KucMu (%) kanua Oynanu?

A) 62,90%;
B) 38,10%;
C) 90,5%;
I 31,80%;
E) 57,10%.

472



35. Harpuii tmocyndar KPUCTAIOTUAPATUHUHT ~ 0,05 N
IPUTMACK aHWK KOHUEHTPaLMACHHYU Gelrunamr yayH 500 m
CTaHIApT SpUTMa Tal€piiaill Y4yH Heya rpamm K,Cr,0, kpuc-
Ta/ylapd TOpTHO onuIl Kepak?

A) 245 ;

B) 4,52 r;

C) 1,23 1;

D3er i

E) 0,615 r.

36. Kamuit muxpomarausr 1,200 r TOPTUMHU Xaxmu 250 M
O¥nraH Yimaos Konbacuna sputWwuIn. By spurManan 25 M ra ka-
/T HOMMN, Ba XJTOPHA KKMCIOTA Ky, Xocui 6¥rad HoaHu
TUTPJIALIL Y9yH HATPMi THOCYNGAT 3pUTMACHIAry 22,86 mn ker-
. Harpuii Tuocyndar spurMacuuunr HOPMaJITMIHA Hedara TeHI?

A) 0,1071 N;

B) 0,0107 N;

C) 0,0535 N;

) 0,241 N;

E) 1,071 N.



XXIII BOB. YYKTUPHUIITA ACOCJIAHTAH
TUTPJIAIII METOLJIAPHA

23.1. YyKTHPHI METONHHNUHT MOXHATH

YYKTHPHII METOATAPMHUHI MOXMATH 1IyHJaH ubopaTku,
AHMKJIaHYBYM Molja (MOH) MUKJIOpaH dykMmara YTKasuIaiu.
Mopnna (MOH) HUHD MUKIOPU Xakuaa capdiaHrad WIiugyd 3puT-
MaHUWHT X23KMM acocuiia Xyjioca Yvikapwiany. By MeTonia KaH-
Jalinup KuitvH 3puiinurad SupukManap Xocun 6yaviy 6unan
OopanuraH KUMEBHI peakuMsnapiad doiigananunanu. by pe-
aKuuanap Kyiunary tajnabnapHu KaHoaTHaHTHPMIIM JTO3MM:

— y¥KMa amMasiina spuMaiinnrad GYImMiiu Kepax;

— 4YyKMa eTapiM japaxaja Te3 Ba CTeXHOMETPUK XOCWJ
Oyauiu;

— WHAMUKATOpIap €paaMiia SKBUBAJICHT HYKTaHW aHUKJIALL
YIYH UMKOHUAT OYNMIIKN Kepak,

~— feroHa MoAalapHMHT agcopOLMsICH XONKWCACH aHANM3
HaT¥DKacUTa TabCUp KUIMACITHATY Kepak.

Kynnanunagurad WuIYH SpUTManapura OOFIMK Tap3na
YYKTUPUIL METOIIApH Kyluaaruya HOMIIAHAIM:

1. ApreHToMeTpys - HIYM 3pUTMa cudaTHaa KyMyIil HUT-
PaTHUHTI 3PUTMACH MULIaTHIaIH. APIeHTOMETPHSANA SKBUBAIEHT
HYKTaH{ Oenrunaiia HIMKATOPCU3 Ba HHIKKATOpIap KyJua-
HUJagurad ycyulapaas doinananuianu. i

Ieii-Jlwecak yeymm. leii-JTioccak Gupyirium 6Ynuo, Xamuii-
AHAJIMTUK aHUKJIallUIapaa YYKTUPULL peakuMsuIapuHu KYiaau:

AgNO, + NaCl = AgCl} + NaNO,

by peakuusina 3KBUBaNeHT HYKTa PEArGHTHUHI SIHTH YIIy-
UM KYUIANradaa 4ykKMa TYLIUILKA TYXTaiu acocuaa benruna-
Hagy. PeareHTHUMHT SIHMY YIyLIW, aBBajird YAYIUYM KYILMIALIA
HaTHXacuaa Xocun 6ynraH yyKMaHMHT XaMMacy MIWIL Tarura
TYWIraHNaH KeWWHruHa ToMusWnanyd. ByHuall ycyn Kym Baxr
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ranab Kynaan. By yeyniaH Kywin KUCIOTAIM MyXUTAA XaM, paHr-
JIW DPUTM2Mapaad YyKTUpHIIa XaM Kynnaduiaca 6ynanu. Teit-
Jlioccak yeynu Kymyll uomJiapu OulaH rajioreHui. MoHIapu
opacuga Gopaiuran peakuusUiapra acocjiaHrad 6¥iau6, wHam-
Karopeua baxapunanu. by yeyn TVFpy GaxapuiraHia aHuk Ha-
Tuxanap oepuiii MymkuH. Hirapu, WHIWKaTOpIap WITHPO-
Kuna Gakapuiaauran ycyjiap sipatuiradra xamap, edi-Jlioc-
cak ycyJiM, KaTTa axammsiTra sra OyniraH: Xo3upri Bakraa Oy
yeyJl aManuéTaa KyimaHWAManau.

Mop yeyim KyMyill MOH/Iapy OuJIaH XJIOpHI MOHIApH opa-
cuaa Oopaaurad Ba MHIMKATOp peareHT-Kaluii XpoMaT 3puT-
MacH UIITHpOKMIA OaxapuiamuraH peakiiMsara acociaHIaH.
TutpnaliHUHT TaMOM OYINIIM - SKBUBAJEHT HYKTA 3pHTMaja-
i Cl- VioHJapuHMHI XaMMacu uykmara yTu® Oyirad, xocui
GyanuraH KM3WI-KYHFUp Kymyul xpomar AgCrO, yykmacn
natino 6ymmunra Kapab GearvnaHanm:

Agt+ CI= AgCl
2Ag* + CrO > = AgQCrogi

Mop ycynm, acocaH XJOpHIUTapHH, LIVHUHIIEK, GpoMHil-
JlapHY aHMKJall Y9yH Kyutanunanu. by ycynHu Ag* kaTtHoHna-
py OWIaH KUMUH 3puidaurad yykmanap OepyBud WoHmap, Ma-
canan PO>, AsO/>, C,0%, S*, SO,*, wyHunrnek. CrO >
WOHNapu OunaH KHUMH 3pyBYaH YyKManap Xo0CUl KWIYBUYM Ka-
TUOHNAAp, 9yHOHYM Ba** Pb** Bi** Ba Gomka HoHIap MILTHPO-
Kuna KynnaHunub oymmainy.

Tutpnaln BaKTHAA TEKIUUPUIAINIaH 3pUTMaHHHT MYXUTH
HeliTpan €ku Kydcu3 uiukopuit (pH=7+10) 6ymuum kepak.
Mxopuii MyxuTaa KyiIdiraauraH KyMYII HATpaT WILKOpJiap
6unaH peakumsara KUpumub xeragu. Kucmotaiu Myxurtia K-
BUBAIEHT HYKTala Xocun 6ynamurad  Ag,CrO, ufkmacu spuit-
ou. Tutpnamr xoHa xapoparuga onub GopunanM, akc Xonma
Ag,ZCrO4 HUHT 3pYBYAHIUTU oty cababnu, UHIMKATOPHUHT
CE3THUPIWIY KaMasi .

Donrapa ycyin (poAAHOMETPHK METOH) KYMYLI KaTHOHJIa-
PU Ba poIaHud aHUOHNAPHU YpTacKua Gopalurad Ba WHIUKATOP
- TeMUp aMMoHuiIM agyuukromw NH,[Fe(SO,),]-12H,0 umrru-
poKua Gaxapuwiagurad peakumara acocnaHrad. Texmupuna-
€Trad 3pUTMaHMBI MabJIYM MUKIOPOArd KHCMMIa aHUK YIdaH-
I'aH XaXXMIard KyMyi HUTPaTHUHT TUTPIAHTaH 3pUTMach Kyitu-
nangy. ByHna xViUMmagurad KyMylr HMTPaT 3pMTMacCHHWHT
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Mukaopu, xiaopun Cl- HOHIapHHU TYIMK yYKTUpULITA 3apyp
Gynrad xaxMmIoad oup MyHua Kyn 6ynviin Kepak. Peakuumsra
KUpUIIMai KoJITaH KyMYLI HUTPATHUHT OPTHKYACH aMMOHMIA
PONAHUIHUHT AHUK, TUTPIW 3puTMacu uHaukarop(Fe' non-
J1apy) MLITHPOKKAA TUTpJiaHadu:

Ag*+ SCN-- —pAgSCN{

SpUTMajary KyMyil MOHIapuHUHT 6apyacy poiaHuUd HOH-
sapy Ourad 60FnaHu6 GYirat 3ax0TH, ALHU SKBUBANICHT HYKTara
eTraHiaH KeMMHIM Kylwirad pofanui aHuongapu Fe’" katu-
OHJIapW OunaH Tabcupiamubd Ku3ma panran temup(lil)-pona-
HUIHH XOCWI KWianu. TUutpnaHaérral SpuTMaHWHT KM3WJ1 Tycra
KAPUIUY TUTpJall OXMpHUra €TraHnurnHu Ouinupasu Ba
TUTPJALI TYXTaTHIaIu.

@osnrapl, yeyiluaa THUTPAALIHM KHWCIOTATM MyxuTia oJiub
GopuIll MyMKHH, KUCIIOTAIM WapouT Fe’t karMoHIapuHu TUll-
poausnaHuiMra iyn kyiimail, aHUKPOK HaTuXallap OJMilra
WUMKOH 6epajay. By ycynmaH KyMVIIHY Xap XWJI KOTHIIManap
TapKuOWAari MUKIOPWHU, Iy KOTUIIMaJIapH¥ HUTPaT KUCIO-
Tafa 3PUTHITAHIAH CYHT aHuKJawaa dboixanaHuiaim.

®asnc yeyau (aacopOumon MHIEKATOpAAD OWjAan THTP-
Jam) YYKMaldapHH SpUTMajiard MOHIapHH TaHnad agcopb-
nusinamyra acocnandrad. Texkmumpuiaérrad spurManaru Cl-
HOHJIaPUHHK KYMVII HUTpaT OunaH UHIMKaTop-dIoopeciie-
WH WITUPOKMIA TUTpHalaa:

Agt+CI —»AgCld

Xocun 6¥nagurad KyMynl XI0pyJl YYKMacy SpUTManaH Uiy
g¥fKMma TapkuOupary Ba puTMaga Myn GYiraH WOHIApHU af-
copbunaiil xoccacura ara. Turpnam 6oinvna sputMmaga Cl- uoH-
mapu kyn 6ynanu, 6y WOHNAp KyMyUI XJIOpPMI yykMacura aji-
copbLmsnanub yHy MaHbMi 3apsinaiiny. DKBUBAJIEHT HyKTara
ertranpa Ag* MoHnapu KoHueHTpatuscy Cl- MoHnapra KoHIeH-
Tpauusinapu 6uwiaH TeHraiany. by nakukana nkkana MoH 6up
X1 Ky4la ancopOuuiatany Ba KyMYILU XJOPHWAHMUHT KOJUIOUA,
3appadanapy HeidTpan 6Yaub Konaau Ba Koary/ulaHagu. SpuT-
Ma TUHUK 6Y1u6 konamu. KyMmyms HUTpaTHUHT OPTUKYA Ky 1uI-
raH TOMYMCHIAH Xocun Oynran Ag" MOHIApUHM dyKMa ¥3ura
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ancopbunaimy Ba mycbar 3apsypianany. Mumvkarop dmwoopec-
LIEMH - KUCITOTaNU opraHuK 6VEéK Ba YHUHT aHUOHU KU3WUJT paHr-
1 6Ynu6, 6y aHMOH KyMYUI XJIOpH YYKMacura afgcopOiusina-
Hau. DKBUBANTEHT HYKTaNa YyKMa KM3WI Tycra KMpanu, IIyHaa
TUTPJIAl TYXTaTHUIaIN.

MasHc ycyau KYIUHYa TYPIU Taﬁnla]ﬁ Ba TEXHUK Maxcyioriap
TAPKUOWNATK XJIOpYUTap MUKIOPUHM aHMKJIalIa KYJUlaHUanu.

2. MepkypoMerpus - uirgu spuT™a cudaruia cumoo(l) HuHr
ryzaapy unutaruaanm. by meron cumob (1) HUHT cyBna spumaii-
Jiuray GUPUKMAaJIapUHUHT Xocusl GYIHAILINIA acOC/laHTaH:

[Hg,P*+ 2ClI—»Hg,CL

MepkypoMeTpusiia MHAMKAaTOp Tapukacuma Temup (11I)
PONaHUIHUHT KU3WI - KOH paHrumard 3puMTMacu WIUIaThiIa-
au, 6y MHauKatop opTukya KymmiaraH (Hg,) " uonnapu tab-
CHpHWZIa paHTCU3NaHAIN. .

3[Hg,*+2Fe(SCN) & PFe* + 3Hg,(SCN),

3. MepkypuMmerpus-uiuuu putMa cumob (II) Tysnapu
xucobnanagu. By MeToi TUTpialiga KaM OUCCOLMIaHYBYM
cumo6(1l) 6upnkmanapu HgCl,, Hg(CN),, Hg(SCN), Ba Go-
Kanap Xocwia OyuIIMra acoc/JaHraH;

Hg> 2SCN-— pHg(SCN),

MepkypumeTpusina MHAVKATOp cudaTiiia HaTpUii HUTporpyc-
cun Na,[Fe(CN),NO]-2H,0 xymrannnanm, 6y moma Hg** uoH-
sniapu Guad ok, aykma Hg[Fe(CN),NOJ-2H,0 xocun Kumauu.

MepkypoMeTpUK Ba MEPKYPUMETPUK METOLJIAp apPreHTO-
MeTpudra HucbataH 6up KaHya ad3aliukiapra 3ra, YyHOHYU!

- 6y MeToasIap KUCIOTAIM 3PUTMAapIaH TYFpU TUTpiall
GuinaH aHUOHJIApHM aHUKJIAITa UMKOH Oepaiu.

- Mop Ba @onrapz ycyiu 0unaH aHUK/IAlIra xainakur oe-
pPYBUM KYyNCWHA HoHJap Oy MeTomyapia HaTHXalapWHMHT
AHUKJIMNTATA TAbCUP KUIMaigu.

- MEPKYPOMETPHS Ba MEPKYPUMETpHUsAa KyMyILl HUTPar Kabu
KuMmMarbaxo peareHTiap ypHura aeuuuT OyaMarad peareHT-
nap kynanumanu. Hlyaw anoxuaa TabKuaaail T103MMKH, Mep-
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23.2. Kymym HHTpar, ammonwij Ponanuy SPUTMaapy
Taiépaam g oy puT™Manap THTPHHY auuK jamy

Kymym HHUTpaTHuyT TaXMUHU KOHHCHTpauHHCM,HarH
SpPUTMacy TaH€pnanany. 0,01 N SPUTManay 250 M Taiiép-
Jlall yuyH kepak OVnanuray Hasapuit Topryy Maccacy gyiiy-
Aaruya XUcobnanany:

m(AgNo,) :%«W -

_0,01-169,9.25¢ =0,4248,
1000

lyyug MHKNopra sgxuy TOPTUM 0n1u6, Konbara yTkasya.-
A, SpUTHIIANY, apanaumTupunany. Taiépnanray KYMyII Hyr-
PatT spurmacuy TATPU KuMEBuii To3a Hatpuiy XTMOpUaHuyT
CTangapr 3PHUTMacy ép,uamma aHMKIaHagy,

NaCl wunr CTaHAapT apurmacy (0,01 Ny Tali€pnaiy VayH
250 M XXMM Ymyop Kosnbacuma SPUTHITUIIY Kepak 6¥iany-
ra" NaC] TOPTUMUHUHT Maccacy XHcobnanay.

m(NaCl) = 9’91;15_3_;%1;2_52 = 0,1461,



I, CYBIOA BPUTHJIANM, XOcu OViaraH spuTMa gxiumiab apa-
JaITUPUIIAAM Ba ¥nuab olMHIaH Macca acocHia TalépliaHraH
OPUTMAHMHT HOpMaJlJIMIM aHMKJIaHaou. MacaﬂaH, Tapo3nia
NaCl xpucrannapupnan 0,1472 r TopTu6 OAMHWO, SPUTWILN.
YHna, Hatpuii XJI0pyI BPUTMACHHMHT TUTPY Ba HOPMAINIH
Kyiuaarn Kuiimariaapra TeHr oynami:

m(NaCl) 0,1472

V(konba) 250

T(NaCl)-1000 _ 0,0005888-1000
INaCl) 58,44

T'(NaCl) = =0,00058882/ mn

N(NaCl) = =0,01008N

HlyHzaaH cyHr KyMyn1 HUTpAT 3pUTMacH TUTPHHU berunani-
ra kupuunwtagu. Tosanab oBuaraH 6fopeTka KyMYIll HUTPAT SPUT-
vacu 6mnaH Tynaupriaay. KonyccumoHd Koibara nurnerka épaa-
muga 10 mn NaCl HMHr craHzapT SpUTMacHfiaH COJIMHAIW Ba
yerura 1 mn usmukarop - 5% ym K,CrO, spurmacn Kyunanm.
LyHpan cyHr konbanary apamalliIMAaHUHI CAPUK PAHTH KyMYIL
HUTPAT SPUTMACHHWHT OPTUKYA OMTTa TOMUMCHAAH KU3FHMIL PaHITa
YrryHua Gropetka EpaaMuia TMTpiaHamd. Turpiani Kamuaa 3 Mapra
TaKpOpsaHaay Ba yprada Xaxm xucobiaHanu.

Esmn Taprutn
1) AgNO, pUTMacHH¥ TUTpHALL.
| — Tutpnam yayH capd Gynran AgNO, spurmacu V =10,32 mn

2 — tutpnam yayH capd Gyuran AgNO, spurmacu V, = 10,24 M
3 — rurpnamr yayH capd 6¥aran AgNO, spurmacu V, = 10,28 mir

V. agNoyc OB I0R e
yYpT 3

2) AgNO, spuTMacy HOpMAaJlJIMTUHU Ba YHUHT Xjop 6Vitu-
Ya TUTPUHU XMcobmalll.
N(NaCl) - V(NaCl) = N(AgNO,) - V¥pr (AgNO,)
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N(NaCl)-V (NaCl) _ 0,01008-10

N(A4gNO,) =-— - =0,00980N
Vgm(AgNO; ) 10,28
T(AgNO, | Cl) = N(4gN0,) - 3(CT) _ 0,00980-35,46 _ 0,00034752/ mn
1000 1000

Kymynr HATPATHUHI aHUKJIaHTaH TUTPHA KMiAMaTHiaaH Ke-
WHHIM Huwiapia xyucobnanuapaa dboiaanaHuIanm.

2. AMMOHUI poJlaHuA pHTMAacH Tai€piialll Ba YHUHT THUT-
PHHM AaHUKJIALL.

AHMK TOpTMM OVitiya amMMmoHUM (EKM Kanui) pomaHuii-
HMHT CTaHIapT 3pUTMacuHu Taképnab Gynmaiinm, yyHku Oy
Ty3nap ruapockonukaup. HIyHUHT yayH aMMOHUE (KM Kanuii)
PONaHUIHMHI TaXMUHMI KOHUEHTPAaLMANAr 3pUTMAacu Tail-
épnanu® yHuHr TUTPY AgNO, HHUHr CTaHIAPTIALITHPWIraH
spUTMacK OuaH TUTpiab aHUKIIaHaaN.

Ammonuis poranuaHunr 0,01 N spurmacunas 250 vt Taii-
épnall y9yH Kepakiu TOPTHMM Kylupgaruda xucobGiaHagu
(B(NH,SCN)=76,15)

0,01-76,15-250

m(NH ,SCN) = =

=0,19042

Brokcna Hazapyii XpcobnaHraH MUKIOPTa AKMH Maccaia aMMo-
HUl poAanul, aHATUTHK Taposuaa TopTHO omuHub, BOpoHKa
opkanu Yn4oB Konbacura yTkaswiany, OIoKC Ba BOPOHKa OUC-
THJUTAHTAH cyB Owinad vainwiany. Ty3 T¥na apub 6ynray xonba-
HMHT Oesiricurada JUCTHUIAHTaH CYB CONMHAOM Ba SpHUTMA apa-
JAITHPWIaTH. AMMOHMI pofaHul 2pyUTMacH Taiép O6yirad, yHu
TATPYU KyMYIll HATPATHUHI KOHLIEHTPALMsACH aHMKJIaHIaH 3pUT-
Macu OunaH Tonunany. BlopeTka aMMOHHME PONAaHU 3PUTMACH
6unan Tynoupwiany. KoHyccuMon Konbara rnurnerka épuamMimia
10 Mo (15 mn €kM 25 M) KyMmyill HUTPaTHUHT TUTPJIAHTaH DPUT-
MacuIaH CONMHAlW, YHTa 1 M MHIMKATOP-TeMHUpP-aMMOHMIIH
avmkroumvinr (NH,[Fe(SO,),}-12H,0) t¥itunran spurmacunan
Ba 2 Tomuu KoHueHTpiarad HNO, kyumnanu. Konbanary apa-
JianiMa GlopeTkagard aMMOHUM poTaHUI 2pUTMacH Bunas THTp-
nadamy. Kartvk uaiikaTiirania XaM MyKoaMainuras KMaui-Imyiimg
paHr naiino 6ynraHmaH KeWuH TUTpJall Tyxratiiagu. Turpnaiu
KaMua 3 Mapra TakpopiaHus, Ypraua XakM TOFMIALN.
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E3uwm Tapraéu (mamynacu)
1) NH,SCN spuTMacyHM TUTPJAll HaThXajlapu.

| —Turrpranl ydyH KeTraH aMMOHUI polaHul apurMack V,=9,50 M
2= TUTpnail y4yH KeTraH aMMOHHi pofiaiyl apuT™Mack V,=9,40 mi
}—TUTpNAL Y9YH KeTraH aMMOHMI ponanil spurMacy V,=9,46 i

9,50+9,40 + 9,46

V s (NH4SCN) = = =945mn .

2) NH,SCN 3puTMacMHUHI HOPMALTUTMHU XKcobar.

N(AgNO,) - V(AgNO,) = N(NH,SCN) - V, (NH,SCN)

0,0098-10

N(NH,SCN) = =0,0104N

*

23.3. Texnuk om Ty3u Tapsuounary xjaop Cl- wonn
MuKIopaHn Mop ycynu 0yinga aHMKJIam

Tyznap spurManapugary Cl- HOHTapUHA MUKIOPHHHA aHHK-
naiu By Ty3JIapHUHT Tal€pnaHraH 3pUTMalapy KyMYyILl HUTpaT-
HUHT TUTPJIAHTaH SpUTMAacy OWIaH WHAMKATOP Kalauit XxpoMmar
YWIUTUPOKKIA TUTpJalliaH nbopar.

Texnuk omi Tyaununr 0,01 N spurmacugan 250 Mn raiiép-
Nanl yuyH Kepak 6ynaguraH TOpTMM MaccacH XucoOnanmo,
LIyHTa SIKUMH TOPTAM oiuHagy. Papa3 KWIaliiKK, OlAHTaH Top-
M Maccacu 0,1480 r. By MUKIOp TEXHMK OLI TY3UHU YI4YOB
KonBGacura (250 mMn xaxmind) MUKIOpaH YTKasunanu, cysaa
IPUTHNUO, 3PUTMA X2XKMHU JUCTWIIAHTAH cyB OunaH konba-
HUHT Oesrvcurada eTkaswiaan Ba 6aradcun yaikarunagu.

Taitépnanrad aputmanad 10 mn (15 M, 25 M) nunerka
€pramunia oMb KoHyccUMOH Konbara comuHany, yerura K,CrO,
HUMHT 5% sputMmacuaal 0,5 M1 yamacu kyimunaau. CyHr 6io-
peTKajarv CTaHAApTNalITUPUIAraH KYMYII HMTpaT 3pUTMacu
Ounan TurpnaHany. Texiuupunaérrad 3pATMaHWHT CapyK, paH-
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M yyKMacH OWiaH opTHKYa KYImanrad OMp ToMuy KymMyl HUTpaT
SPUTMACH TALCUPUIAH KU3WI-FULIT paHTUra ainaHrania TUTpIiaitl
Tyxratinand. Turpiaul kamuna-3-Mapra TakpopiaHaay Ba yxiai
HaTrkanapuaad ypraua Xaxm xucobssab umkapunami.

Esnm Tapraén
1) TexHUK Ol TY3M 3PUTMACHHU TUTDJIALL:
I — turpnam yuyH capd 6ynran AgNO, sputmacu V,=9,30 mn

2 — tutpaaw yuyH capd Oyiran AgNO, spurmacu V, =9,40 mn
3 — marpnam yyyH capd 6ynran AgNO, spurmacu V,=9,38 mi

9,30 +9,40+9,38
V. (AgNO,)=
‘o ABNOs) 3

=9,36Mmn

2) TexHuK Onf TY3¥ IPUTMACUHMHI' HOPMAIIMTH Ba TUT-
PUHM Xycobanr:

N(AgNO,)-V,,,(AgNO :

N(NaCl) = Wit e ARNG)_DOOBEORG  jygp
V(NaCl) 10

N(NaCl)- 3(NaCl) _ 0,0092-35,46

T(Cl )=
1000 1000

=0,00032622/ mn

3) Texuuk owr Ty3u rapkubugarn Cl- moHuW MaccacuHu
Xucobiaur; '
m(Cl) = T(CI))-V(xon6a) = 0,0003262 - 250 = 0,08155 r

4) Hamynanary Cl° moHM Ba K¥iumyanap macca KMCMH
(%)napvinu XucooOnai:

0,1480 r NaCl rapkubuza 0,08155 r CI-

100,0 r NaCl Tapgutuna x r CI

100-0,08155
A ¥ =55102 &
0.1480 2 gxu 55,10%
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Cl' MOHWHMHT Ha3apWii Macca KUcMU (%)M XucoG1ataiu:

58,46 r NaCl 100%
35,46 CI X %
W(Cl )= 3346100 = 60,66%

58,46

60,66% - 55,10% = 5,56%

[UyHpai kuiub, TEKUIMPUNTAH TEXHUK OLU TY3H TapKUubu-
Ja 55,10% xnop Ba 5,56% xymmMuanap 6op.

23.4. Harpuii dOpomma Tapkubuaary Br- wonnapu
Mukaopuan Poirapa ycyan 0yiinga anukian

Harpuit 6pomuaaundr 0,01 N sputmacupan 250 mn taii€p-
Jall yyyd Kepak OynmaguradH TOpPTHM XucoOmaHagu
(9(NaBr)=102,9 r):

m(Nabr) = 222102 :gﬁg— 250 _ 025732

Hazapuil xucobnaHraHra sSIKMH Maccagard TOpTUM oJub,
250 mn ¥nyoB KojiGacura BOPOHKA OPKAIM CONMHAAM, IPUTH-
JalM Ba JWCTHIIAHraH cyB KyIUMG 3puTMa XaXkMK KonbaHUHT
Denrvcura eTkaszunub, sxmnab apanamTupuiand. broperka-
NapHUHT GUpHra craHAapTAAlITHPWITaH KyMYLI HATPUT 3PUT-
MacH, UKKMHYUCHUTa TUTPH TOITUITaH aMMOHUWN PONaHU/ SpUT-
macu TVaruswiand. Tunerka épnamuna 25 mi (10 €ku 15 o)
HaTpuit GpoMui 3puTMacuaaH ¥imuad, KoHyccUMoH Konbara
CONMHAAHM, yeTura OroperkanaH oprukya (40 mm) Kymyul HUT-
PATHUHI TUTPM aHUK, SpUTMacHiaH Kyiunami. CYHr ufkmMaHu
dbunTpnamacnas TeMUp-aMMOHUHIH aYYUKTOUI
NH,[Fe(S0,),]-12H,0 HuHr 1¥iiuHrad spuT™MackjiaH 5 mi
kyimnagy. Peakumsara kupuinimMaii optud KoaraH KyMmyll HUT-
paT MHKIOPU AMMOHWI pONaHUAHMHI OlopeTKagark 3puTMac
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OuiaH PKBUBANEHT HYKTAa KM3UI MYLITH paHT naiao oyaryHya
TUTpnaHagd. Turtpriail 3 Mapra TakpopnaHamgy, Yprada XaXMu
xucobnanany. [llyHnan keituu 3apyp xucobnanviap Gakapyiamy.

@apas Kunainuk, Harpuit Gpomu sputMacura 40 mr 0,0098
N Kymyur Hurpar sputMacy Ky, Oprub xosran AgNO,
ammonuil poranuaHunr 0,0104 N spurmacy BMIaH TUTPIAHIN.

Eamm Taprutu

1. Kymym HutparHusr opru6 Konrad kuemunun NH,SCN
SpuTMacu GUNaH TUTpIAN:

I—TuTpnanr yuyH capd GyiraH 6,0104 N NH_SCN spurmacu
V,=16,40 mn

2—utpnaw ydyH capgd 6yaran 0,0104 N NH,SCN spurmacu
V,=16,48 mn

3—tutpnam yyys capd 6ynran 0,0104 N NH,SCN spurmacu

V,=16,50 mn

16,40 +16,48 +16,50
3

V ypu (NH SCN) = = 16,461

2) Kymyiml HUTpaT SpUTMacHHHMHI peakuusira KupuiimMaii
OpTUO KOoNTaH XAKMUHH Xucobnan;

N(NH,SCN) - V, (NH,SCN) = N(AgNO,) - V(AgNO,)
0,0104-16,46

V(AgNO,) = 0.0098

=17,47mn

3) Kymym HuTpar 3pdTMacuHUHr Br HOHIapuHU 4VKTH-
PHUIITA KeTTaH X KMUHHK TOIMMILL:
40,00 mn - 17,47 mnx = 22,53 i
NaBr spurmMacuHUHr HOPMAUIMLHY Ba Br MoHnapu Mac-
CacHHY TOTIMIL

0,0098-22,53

N(NaBr) = = 0,00883

T(Br-)= 9@95‘1%%5?-’23 = 0,00070562/ s
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m(Br) = T(Br) - V(xon6a) = 6,0007056 - 250=0,1764 r

Hatpuit 6pomMun Tapkubuiaru Br HUHI Macca KucMmu (%)
HU xucobmall:

0,2573 r NaBr tapkubuga 0,1764 r Br
100 r NaBr TapkuGumd x 1 Br

100 0,1764
———— =0(8,56
02573 2 éxu 68,56%

23.5. Mepkypumerpus Meroau. Cumod (II) purpaTaumr
3PUTMACHHY TAHEpPNA BA YHHHI THTPHHH AHMKJIAIN

MepkypuMerpugna vinuy spurma cudaruga cumob (I1)
HUTpaT spuTMacy uuuiatuiagy. Cumo6 (11) HurpaTHUHT THTP-
JIAHTaH 3PUTMACUHM aHHUK TOPTUM oJu0 Takiépnab 6ynmaiinm,
YYHKHW Oy TY3 rugpockonukaup. XucobiaHraH MUKJIOPTa SIKUH
Maccanaru TOpTUM onu0, TAXMUHKI KOHLEHTpaLIMsIAArd 3pUTMa
Tal€pnaHagyd, CYHr YHUHT TUTPM HATPUI XJIOPUIHMHI CTaH-
IapT 3pUTMach OuiaH TUTpAab aHUKJIaHAIKW.

Cumob (I1) autparaudr 0,01N spurmacuaad 500 mn taii-
€pJlaill y4yH Kepak GynamuraH Ty3 maccacu:

m(Hg(NO,),) = 0,0IN - 170 - 0,5 = 0,85 I.

TopTMMHM BOpOHKa OPKaliM YIYOB Koybacura COJMHAIM,
YCTUI'a HMTpaT KUCHoTaHuHT 6N spurMacupad 20 M K-
Tanu (Ty3HM spATHII yayH). ToprimM spyuTunray, 6earurada arc-
TUJLIAHTaH CyB Kyiunu6, G6atadcui apajamTUpUIaiy.

Cumo6 (1I) HHTpAT H3PETMACHHHHT THTPHHH HATPHIl XJOpHA
spnrMacH épaamuaa Tommu. Broperkara tajiépnanran cumob (11)-
HUTpaT 3puT™MacH TYiaupunany. Iunerka épmamMmuna 25 M Ha-
TPUI XJIOPUIHUHT CTaHIAPT 3pUTMacHIaH yi4ab, KOHYCCUMOH
Konbara coJiMHau Ba yCTUra HaTpUii HUTporpyccu (MHOUKA-
Top)HUHTr 10%nu sputmacunas 0,3 M kyuwiagu. By apanaiu-
Ma cumob (I1) Hurpar spurmacu GwiaH TUTpraHagu. TUTp-
JIAIIHW CUMOO HUTPOITPYCCUMAHMHT YYKMacH Iaiijo GS?JIHLLIH
OunaH TyXTaTuiaanu:
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J) Kyucu3s KuciaoTanu MyXUTHa;
E) pH HuHr XoxjaraH KuilMaTHaa.

5. Bpurmagary OViraH Kalkcu MOHIapHU Y¥KMa §3 103acu-

Ja KV papaxana ajpcopouusgnainm?

A)Bup nemiuy;

B)Berota MOHIApHM;

C)Sputrmana kyn 6y¥nran 6up nemnu;

J) Karra 3apsuid MOHIApHMU;

E) C Ba D GaHnna KypcaTUNraH HOHTApHY.,

6, Mop ycynu G¥iuya 3KBUBANEHT HYKTAHM aHMKJIALIIa

kaugail ananuTuk 3¢ dexT Kysatunanu?

A) DpuTMa KM3WI paHrra KUpaiu;

B) 8putMa capuk panrra 6ysianu;

C) Ku3un-rFAIIT paHIIM YYKMa TYIIAM;
D) Hywry padrinu uykMa TYILaau;

E) Ok uykma Tyluamu.

7 ®agnc yeymu 6Vitnya 3KBUBANEHT HYKTaHy benrwiamia

KaHaai ananutuk adhdexTt Kysarvwianu?

A) DpUTMAHUHT KU3W Tycra KHPUILW;
B) BpuTMaHMHT capuK Tycra KUpWUIIU;
C) Kyzun-xyHrup 9ykMa TYIIMIIH;

) Kvsuin-nyuTy yykMa TYLIWIUY;

E) DpurManuHr KyK TVCra KUpUIII.

8, @onrapn yeynu GYiuua 3KBUBANEHT HYKTAHW aHUKIIALL

. YYYH KV/IIaHWIAAUTaH Ulllgy 5pUTMacy Kaicu MOIIaHUHT 3pUT-
Macu xXpcobnanamn?

A) Harpuii xmopun;

B) Kymyu Hurpar;

C) AMMOHMIT pONaHMA;

1) Kanuit xpomar;

E) Temup aMMOHUITNIM aU4UKTOLI.

9. 0,012 Mon/n KymMy1ll HUTPAT 3PATMACHHUHT XJiop 6¥iiv-

4a TUTPHU Heyara TeHr?

A)0,000425 r/mo;
B) 0,00085 r/mn;
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) 0,00204 r/mm;
J1) 0,00212 r/mm;
) 0,00245 r/ma.

0. Kymym Hutpar spurMacuauHr 1 mut 0,001 r xsopra

KnuBaneHT GYnraH wyHnai spurmacyaan 500 mor Tali€pnau
YUVH KyMYLI HUTPaTHUHT KaH4Ya MACCAlM TOPTMMH Kepak?

A) 2,39 1;
B) 1,195 r;
Q) o05r;
J) 0,1044 1;
E) 1,69 r.

11. Kanuii LMaHuI 5pUTMacHK TUTPIIAIN YIYH KyMYII HUT-

parHuHr 0,1015 mon/a spurmacupan 26,05 min capd Gynran
Oynca, apurMana Heda rpamMm KCN 6ynran?

A) 0,172 1;
B) 0,344 r;
C) 0475 T;
o) 0,95 r;
E) 1,69 1.

12. Harpuii xnopun topruMuzan 500 mu xaxmiu Yimyos

koJi0acuna spuTMa Taiépnanmi. By spurMmanas 25 mii ra ammo-
Hu# popaHuaHUHT 0,1N sputMacuaan 50 mn gy, Top-
THUM MacCacH Hedya rpaMMTra TeHT?

A) 03T
B) 25T,
C)3r;

H) L5 1
E)45r.

13. Tapxubuna xnop 6op 0,2266 r MoIaa 3pUTMACHTa K-

myi HutpatHUHT 0,1121 N spurmacuman 30,00 mn kyiwnam,
cVHT opTH6 KoiaraH Ag® MOHNIApUHU AaMMOHUM pOJaHUIHUHI
0,1158 N spurmacunan 0,50 Ma capd Kunub THTPIaHIH.
Texwmupunaértran Mojaga TapkKuOMAard XJIOPHUHI Macca
kucMu (%) Hu xucobnanr?

A) 43,90%;
B) 57,10%;
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C) 50,17%:;
1) 49,30%;
E) 51,70%.

14. Toptimu 1,7450 r kyMyll KOTMIIMACU HUTPaT KUCTIO-
Taja SPUTHIAY Ba 3putMa XaxMmu 200 M xaxmiu Y408 Koj-
facuma Genruraga JUCTHINAHIAH CYB KYMWING CYIONTHPUIAN.
Xocuit 6ynraH spurmanaHd 10 MJI HY TUTPJIAI YIYH aMMOHMIH
pomanunuuur 0,04672N spurmacunan 11,75 M capdoraniu.
Koruuima Tapkubusia Heua dous Kymyur 6op?

A) 33,94%

B) 50,5%;

C) 68,78%;

) 67,88%:;

E) 32,22 %.

15. Harpuit xnopuanusr 2,9014 r roprumu 1000 M xaxkmnu
Vim4oB Konbacupaa aputuiau. By sputManan 25 Mt HM TUTpIALl
YUYH KYMYIL HUTpaT apuTMacunan 25,80 v ke, Kymyin Hur-
PaT 3PUTMACHHUHT HOPMAJUIHIY Ba TUTPUHH XUCOBNAHT.

A) 0,04210N; 0,008171 r/mn;

B) 0,008171 N; 0,004210 r/m;

C) 0,04120 N; 0,004210 r/mn;

) 0,08171 N; 0,004085 r/mmn;

E) 0,05790 N; 0,001829 r/mu.

16. Kanuit xnopun Hamynacumad 0,9000 r toptum oo,
200 mn s ynuoB konGacuna aputwind. By spurmanan 25,00
Mt Hy TUTpram yuyH AgNO, suxr 0,05 N spurmacunan 30,00
M capdranrad. Kamuii ximopya HamyHacuaa Heua [poLeHT T03a
KCl Gopiuruty TOMUHT.

A) 89,7%;

B) 99,3%;

C) 0,7%;

o) 77,3%;

E) 99,7%.

17. NaCl Toprumupas yinyos xonbacuaa 500 Mi 3puTMma
Taépnanmu. By spurMaman 25,00 mu onu6, yerura Kymyul
HUTPATHUHT 0,1 N spurmacuzan 50,00 mn xyuminy. AgNO,
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HUHT opTrKYacuuy Tutpaamr yuyH NH,SCN nunr 0,1 N apur-
macuaad 25,00 mn capdanani. Ha’rpuﬁ XJIOPUJL TOPTHMHK Mac-
cacH KaHya 6yaran?

A) 7 [

B) 2.8 1;

Q) 3

H) 3,5 ;

E) 0,3 1.

18. 0,9320 r cunBuHuTHMA 250 M1 1K ViryoB Konbacuaa apu-
i, by sputmanan 25,00 mn onub turpianranna AgNO,
HuHr 0,05140 N sputmacunad 21,30 mn capd 6¥nnu. Cunsu-
nutaard KCl uunr macca Kuemu (%)Hu TonuHr? |

A) 87,6%;

B) 22,4%;

C) 58,5%;

) 74,46%;

E) 90,4%.



XXI1V BOb. KOMIIVIEKCOHOMETPHUK
TUTPJAIII METOIJIAPHA

24.1. KoOMIUICKCOHOMCTPHSA METONWHUHT MOXMUSATH

KOMIIEKCOHOMETPUST TUTPUMETPUK MeTod 6ViIub, anux-
JIAHYBYKM MOHARPHUHP Dab3d GUp opraHuk pearcHTIap {KoM-
nnekconnap) 6uiaH V3apo TabCUp peaklMsACUTAa acocNaHTaH.
MeranmapHuHI HOHIapy aMalaa 6up 3yMIaéK KOMIJIEKCOHIap
Gunad ¥3apo Tancupnalul, yarapmac TapkuOnu 3pyBYaH Kam
JUCCOLMIaHYBUN OUpHKMaap Xocun Kunaam. KomruiekcoH-
Jtlap Oup KaTtop ¥3ura Xoc XycycHATAapra ara:

1) cyBna Ba Gawp3u Gup IPUTYBYMIADZAA AXUIM DPUNAM;

2) XITIUMAKK METal KaTHOHJIapy OujiaH OCOH peakimsara
KHPUUIARY, 1y XyMiaagad, OolKa KOMITIEKC XOCHl KHIyBUH
peareHTnap 0unaH KOMIUIEKC OMpUKManap X0Cwi KuaMaiau-
raH UILIKOPUH — e€p MeTaap KaTUOHJIapu OUNaH XaM cyblia
spyBYaH BapxKapop KoMivieKe SUpHKMaap XOCHJI KWIaauiiap;

3) 6an3u 6up xoMIUiekcoHap ¥ €xu Oy KaTHOHIapra TaH-
1ab TaRCUP KWJIMIN XOCCallapyra 3rafgup.

K¥pcarnb yTunrad KOMIUIEKCOHIApHUHT alOXUNa Xycy-
cusiTAapra sra OYnMuiuM ynapHu KOMIUIEKCOHOMETpUs ned
aTajyBy¥ MeTojjlaplia TUTpPaHTlap TapHKacula KeHr
K¥ynnamra yuMroH Gepain.

Kommiekconaap — aMMHONONUKApGOH KMCIOTANAPHUWHT
xocuianapunaH nbopat opraHuk GupukManapaip. bynapnad sHr
OIAWICH UMUHOOUCUPKA KUCTIOTAINUD.

__—CH,COOH
H,COOH

H

Komnnexconnappan KeHI Tapsia KyiaHWIagMraniapu
Ky#iugarwiap:
Komruiekcou I — HUTPUIATPUCUPKA KUCHOTA:
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N - CH,COOH
HOOC-H,C
TT~N-CH,COOH

Komnnexkcon 11 STUJIEHIMaMUH TeTPaCHpPKa KUCIOTa
(BATO): f

HOOCH.CN, _ CH,COOH
-CH, - CH,- N
HOOCH,C” TN bl

Komnnekcon 111 arwieHauaMUHTETpaCUPKa KUCIOTAHUHT
vkku Hatpuiii tysu (DATA, Na - BATA éxku TpuioH B,
Kuckada Na,H,Tr):

HOOCH,C A e T Dy /CHZCOONa
S " -5 2 g
NaOOCH,C CH,COOH
Komriekcornap Tapkubuaa kapbokceun rypyxiap (COOH)
Guian 6upra, gHa yanamdy aMuHorypyX > N nap XaM MaBxXya.
Ilynnait Tysunumu cababnu 6y 6upukMaiap MeTaiap MOH-
Japy¥ — KOMIUIEKC XOCUN Kunysuunap 6unan Gupnanura Oup
Heua KOOpHMHAUMOH OOoFiap Xocun Kujia OJIMI XYCYyCHATUTa
ara OYnumu 6unad axpanul Typagunap.
Tpunon b KyITIWIKMK KaTHoHIap OMIaH MycTaxkaM Ba CyB-
[ia 3pyBYaH HWUKH KOMIUIEKC TY3/Iap XOCHT Kunanu. By Tyanap
MeTaJll TOMOHMAAH KapOoKCWI rypyxyznard BOIOpOJ aToMia-
DU YpHUHY OJIMUIM Ba KaTHOHJIApDHWHI aMMHOTYDPYXJard asoT
aromiiapy OunaH y3apo TabCHpPU XHMcoOUra Xocwil Oymamuiap.
by Xapaunu Kyliuparnya TacaBByp KWIHLI MyMKHH:

HOOCH,G\_ _CH,COONa
_N-CH,-CH,- N + Me2*
NaOOCH,C \CH,COOH
] 15 v MC v
OOCH,C~_ .-~ *.__—~—CH,COONa

N -CH, - CH,- + 2H*

N
NaOOCH,C i CH,CO00
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KoMruiekconnap OunaH MeTaan KaTUOHJIapu opacujaru
peakuusanap CTeXMOMETPUK Tap3aa, s’bHU KaThbuil 3KBUBAJICHT
Hucbarnapna Gopagu, Oy BasUAT KOMITICKCOHIApHU KVTIrMHa
KATHOHNAPHY MUKIOPUI XKMXATHaH aHMKIAUIa Kywualra
UMKOHUAT fApatany. TpuioH b kynruHa vMoHnap, YyHOHYM,
Ca?, Mg?**, Ba**, Co™, Cu?**, Zn**, Ni#*, AI**,CN-, PO,* Ba
GonIKa HOHIapHK anuktauiia dovigananunand. Tpunon b apur-
Macy OHNaH Xap XWJi OKCHMUTAHMIL Japaxaliu MeTaiiap WOH-
JAapUHU TATPJIaHTaHOoa KyHunaru peakuusuiap 6opagu:

Me?* + [H,Tr]* - [MeTr}* + 2H*
Me** + [H, Tr}* — [MeTr]” + 2H*
Me#* + [H, Tr}* — [MeTr] + 2 H*

By epxa, [H,Tr} — natpuil TpunoHaTHUHT aHuoHn. Metaui-
HUHT OMp 3KBMBaJIcHT Maccacy YHMHT OKCHUAJIAHMII Japaxa-
cvra OOFNMMK OYnMarad XoJiia KOMILIEKCHUHT OUp KBUBANEHT
MaccagarucuHiu Gornaiiau.

24 2. KoMIIeKCOHOMETPHS METOMIA DKBUBAJICHT
HYKTaHH OeJruaam ycyuiapu

KoMriiekcoHoMeTpUK TUTPIIALLA 3KBUBANICHT HYKTaHU Oup
Heua ycyjuiap épaamMuna benrunall MyMKWH:

a) AHWKJIaHYBUM KaTHOHHH KOMITIeKCOH OHIaH Y3apo Tab-
CHUPH HaTMXacHla 3pMTMa KaTHOHHMTIa SKBHBATICHT MHKIOPAA
o6ymran H* nonmapy axpanu® uuxkagu. Jlemak, 3purMagaru
BOIOPOJ WMOHIAPWHUHT KOHUEHTPAIMSICUHU ATKATUMETPUK
TUTPJALL OPKAJIM aHHKJ1a0, TEKIIUPUIAETraH KaTHOH MUKIOpU
TVFPUCHAA Xy0oca YMKAPUIT MYMKHH.

6) KoMIUIeKCOHOMETPHUK THUTPIAIA IKBUBAIEHT HYKTAHK
du3uk-KuMEBnit Metomiap (cnekTpodoToMETPUK, aMITEPOMET-
PUK, NOTEHUMOMETPUK MeTon) Ounad Genrunail MyMKWH.

B) TUTpRABIHUHT OXUPIYW HYKTACH METAIT WHEHKATOpIAD
épnaMuia aHMxnaHaud. By uHaMkaropiap opraHuk Oyeéxiap
6¥aub, KaTMoHNap GUNaH PaHIyIi KOMITIEKC GHpHKMaTap Xocmi
Kunaaunap. By paHriy KoMiekcnap, aiiHu KaTUoWIapuy Tpu-
soH B OGunan xocun KunanuraH KOMIUIeKcnapura HucGaTtaH
Gexapopaup. lly cababnu, Tpunon b spurmacu OGuman TMTp-
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JIAHTaHZAa MeTalll KaTHOHAAPMHUHI KOMILIEKCOH TOMOHMIaH
OoraHumy 103 6epudb, Golka paHr (KYK paHr)au 3pKUH WH-
nukarop axpananu. Hlyrmait Kwinb, sKBUBaNeHT HYKTala Me-
FATHUHT MHAMKaTop OMiaH KOMIUIEKCHHUHI KU3Wa paHry
)PKMH WHAMKATOPHMHT KYK paHrura yrajau.

KomniekcoHOMETpUK TUTpalgal MHAXKATOp cudaruaa
k¥runya xpomoreH Kopa ET-00 (C, H,;O,N,S) nan doiinana-
HWilagu. by OVEKHMHI aHMOHM KYK paHriu oynagud. Mertamn
KaTHoHNapu GunaH Gy aHMOH KW3WI BMHO PaHIMIArd KOM-
[IeKe OUpUKMa XOCHIT KWJIaIu:

Me?**+ HInd> —» Melnd+ H*

KVK KH3HIT

Tpunon b spurmacu 6uiaH TUTPAaHFaHIA MHIUKATOP KOM-
nneker (Melnd”) Oy3unany, YyHKU METaJLl MOHIapHUHUA TPH-
nou B(Tr) ToMoHMIaH HUcGaTaH MycTaxKaM KoMiulekera 6orna-
Hanu, uaavkarop anuonnapu (HInd*) sca sputmana tyrua-
H#O, SpUTMaHK KYK paHrra KMpUTaM:

MeJnd + [H,Tr}* - [MeTr}* + Hnd*+ H*

DPUTMAHUHT KU3WI—BUHO paHTHAAH KYK paHrra KMpULIHU
myxutHuHr pH=8-10 6ynranna, aliHuKca, SXIIA Ky3aTUAANH.
111y cabGabny apuT™Mara axpanajiurad BoIopoJ HOHJIapUHU Heli-
TpajloBud amMmoHuinu Gydep apanamma (NH,OH+NH CI)
Kyumb, Tutpnaiml onud Gopunagu.

KoMniekcoHOMETpUK TUTpJalnAa 3KBUBAJIEHT HYKTaHU
aHUKJIAIIIA MUIDIATUITATATAH METAUT-HHIMKATOpIIapiaH sHa Oupu
TIYPITYP KACTIOTAaHWHT aMMoHWiinu Tysu — mypekeun C,H,N O,
XucobnaHanu. By uHIMKATOPHMHT aHHOHU Jnd- MeTani KaTHOH-
Japy OWIaH KM3WI PaHITIM KOMILIEKC/Iap XOCHI KMIaau:

Me** + Jnd 4 —  P»Melnd'
KYK bunadia KM3ILT
paHru paHrITH

By KoMIulekcnap MeTallapHUHT TpuaoH b Ounan xocun
KWJIaMraH KoMIlekciaapura Hucbarad 6exapop, my cababin,
Tutpnainga Me?* katnoHmapy TpwioH b Ownan GormaHanu,
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VIYH aMasifa TaXMUHHWIl KOHLEHTPALMSIIM BpUTMacH Talépna-
Hanu, cyHrpa YHUHI TUTPU MarHuit cyndar éxu Kamuuil HUT-
PaTHUHI CTAHAAPT BPUTMACH EpllaMijia aHUKIIaHIy.

Kanumii swrparanar 0,05000 N sparmacunan 250 ma taiép-
Jam. XucobmaHraH MUKROpra sIKUH Kallliid HUTpaT TOPTUMU
onuHub 250 M curuMIY YIIUOB Kosbacura conuHani, AUCTIII-
JIAHTaH CYBlA PUTWIAAH Ba 3PUTMaHK XaKMH KoJibaHuHT Oeji-
rucuraqa cyB Kyiund eTkaswiand Ba axiuniad apanaiuTHpyunanm.
Xocun OYAraH 3pUTMAaHUHT TUTPU XMcobGIaHamu.

Bydep spurma raiépram. AHanu3 yayH 3apyp 6yiraH aMmmo-
Huiinu 6ydep sputma curimMM 500 M 6yniraH YnyoB Konbacu-
na taiepnanviii MymkuH. KonGara NH,Cl muur 20% nn
spuTtMacuiaH 50 Ma conub, yerura aMMuakHuHT 20% ST 9pUT-
Macuzad 50 mMa Kymimiagy Ba AUCTWIIAHTAH CYB Ky 6u-
7aH 3puTMa  Xaxkmu 500 Mt ra eTkazunamgu.

Tpunon B unnar Talépranran 3pHTMACH HOPMAJLIKIHHN AHHK -
nam. KonyccuMoH xonbara nunerka OWnaH Kaauuid HATpar-
HuHr 0,05 N cranmapr spurMacHIaH 25 MJI COJIMHaOW, yCTUTa
50 mn cys xyummanu. Cyurpa 25 M aMmuakiin 6ydep sput-
MajaH CONVHANM, YCTUIa KYPYK XPOMOTEH KOpa WHIOWKATOpH-
HUHT Harpuii xiopul xKpucrajiiapu 6unad 1:200 aucbarnaru
apanammMacuaal 20—30 mr convnany. KonGagaru raiiépnanrad
apanamiManu Groperkanary TpuioH b spurMacu OunaH THTp-
JIaHAETraH SPHTMA PaHI¥ KM3WI TYCHaH KYK Tycra KMpryHua
TUTpIaHagu. Tpunon b 5puTMacHHUHT KOHUEHTPALMICH (HOp-
Mamaurd) Kyiungaru dopmyna epmamuna xucobnaHanu:

N(Ca(NQ)z) * V(Ca(Nos )2 )
Vo (Na,H, Tr)

N(Na,H,Tr)=

24.5. Tynpoxsunar cyBiM cYpAMHAATY Kajauuii Ba Maraui
KATHORNADU MUKJOPHHM AHMKJIALT

KomriiekcoHOMeTpyK MeTol1 GUIaH TYIPOK, 3pUTMacuaary
Ca?* pa Mg?* KaTUOHJIapUHUHT OMpranukaard MUKIOpPUHU TO-
MUIT MYMKWH. By aHHKIaUTHUHT MOXMSITH 1IyHAaH ubopaTku,
aBBaJl TYMPOKHUHT CYBJIH CYPUMUHU XPOMOTEH KOpa UIHTUPO-
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Kufa TPUIOH B HUHT craHIapTIalITUPWITaH 3pUTMacu Ouian
tutpnab Ca? pa Mg?* kaTMOHIApUHUHT GUPraTMKIaTH MUKIO-
pu Tonuaagd. CYHI TYIIPOKHUHT CYBIM CYPUMWHU MYypPeKCHIT
MILTHPOKKAA TpuiioH b aputmacy 6unan taTpnab Ca** kaTHoH-
Jlapyd MUKAOPY TOIMWIaAKW Ba MKKajla aHUKJIalIapHUHT dapKu-
Jap Mg kaTvoHIapy MUKIOPH XUcobnaHam.

TynpoKHHHI CYBIH CYPUMHHH Taﬁiipnam. XaBsona Kypurax
TYIPOKJaH oyinG, XoBOHYa/la MailanaHa, Wy TyrnpokiaH 50
i TopTu6 onub, currimMu 1 awrp OynraH xomnbara coluMHamy,
ycTHIra KaitHaTUITaH AMCTHIUIAHTaH cysaaH 500 M Kyiunaau.
Konba or3u TUKUH OuntaH 6exuTHG 3—5 MUHYT YaliKaTUmaiu.
CyHr uykma ycTHOaru Cysiu CYpHUM KaTTa BOpOHKara ypHa-
TuaraH GuaTp opKaimu yrkaswiagu. @unrpar xupa 6yica, uk-
KWHYMA MapTa Yuia GUuiITp opkaiu YTrasunanu.

Kanuuii Ba Marauii KaTAOMIAPAHHUHT OHPIaMKNArA MHKIO0~
puns aEMEAam. TYTPOKHUHT CYBIM CYPUMHMIAH NMIeTKa Epla-
vuga 50 M onub, KoHyccMMOH KoJsifara colMHamy, YCTHra
aMMOHUITY Oydep apananmManaH SMII, XpoMoreH Kopajad 20—
30 mr k¥1umnnanu Ba 61operkanary Tpuiiod b Huar 0,05 N sput-
Mack OunaH TMTpAaHa€TraH pUTMA PaHTHM KM3WI-BHHO paH-
rijaH KK paHrra yTryHua tTutpnaHand. Tutpaawr 2—3 mMapra
TAKpOpiaHamy Ba ¥praya KAUMAT OJUHAMMU.

Kamnuit Ba Maruuit MOHJIApHHAHT OUPTraJIuKard MUK0pJia-
pyu 1000 M spuT™Ma yuyH Kybugard dopmyinanad xycobiaHamm:

N(Na,H,Tr)-V, (Na,H,Tr)
V(r¥npox cypumn)

Q(Ca* +Mg*) = -1000

Kamimii kaTnony mukzopumd Tomam. TYIIpok cypuMHOaH
nunerka 6unad 50 Ma onMHUG, KOHYCCUMOH Konbara comimu-
Halu, HaTpuid rTMApoKcHAHKUHT 2 N 3pUTMacuiaH 2,5 M1 K-
nany Ba sina 30—40 Mr MypeKCUIHWHI HaTpWii XJIOPHA KpHc-
TAJUIapy OWaH apanaliMacuaaH Kymunagu. Texkumupunaérrad
aputMa Gioperkagary Tpunor b Huur 0,05 N sputmacu 6unax
K¥xuin - GrHadira Tycra KUpryHua TaTpiaaHagd. TUTpialym
2--3 Mapra Takpopsab, ypraya KuiiMaT xucobrnaHamu.

Ca?" xkarroHHuHr Muxkaopu 1000 mn sputMma yuyH (100 r
TYTIPOK, YUYH) Kyinnaru dopmyna 6¥iinga xucobnananu:
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N(Na,H,Tr) Vg (Na,H,Tr)

Q(Ca™)= e 1000Mr / 1
V(Tynpokcypumu)

Marnnil KaTHOHH MEKJOPHHRA XMcoOaam. ByHuHT yuyH TO-
rarad Ca?t Ba Mgt xaTMoHIapMHHMAT GUpraiyukiarn macca-
cupad Ca** KaTHOHUHWHT aHMKJIAHTaH MUKIOPU alipiiaiu:

QMg™) = Q(Ca**+Mg*) — Q(Ca*) =  mr/n

Casosinap

1. - KoMIIeKCOHOMETPUA METOTMHHHT MOXMATY HUMaAAH
ubopar?

2. KomruiekcoHnap KaHaai Mofanap Ba yjiapra Mucosiap
KENTUPUHT?

*3. KOMIUIEKCOHOMETPHUK METOLIA SKBUBANICHT HYKTa KaH-
Jai MHIHKaTop/ap WINTUPOKKAA aHWKJIaHaau?

4. KoMieKCOHOMETPUAHUHT TYFpu (OeBocuTta) TUTPIAL
YCYIIUHU TYIOYHTHPUHI?

5. Teckapu THTpAau ycynu KaHnait 6axapunamna?

6. YpuHGOCcApIAPHM TUTPIALL YCYIIN KOMIUTOKCOHOMETPHS-
Ja KaH#ai aManra omupuianu?

7. KoMIUIeKCOHOMETpHSA A ANTKaTMMETPUK TUTPIAIIaH HuMa
Makcanna doiinanayunanu?

8. Tpunon b KaHpait opraHuk monga? VHMHI cTaHAapT-
JAITHPWITAH 3PUTMACH KaHIai Tailépnadanu?

9. TYNIpOKHUWHT CYBNU CYpPUMHU KaHal Tail€pnaHanu?

10. TYNpOKHUHT CYBIW 3KCTPAKTH TApPKUOUAAry Kauvii Ba
Marduif KaTUoOHJIapy MUKIOPU KaHaai Tonunagu?

Tecranap

1. Komnnexkcon 1II (rpuion B) 6unan MeTaanap KaTdoH-
napu KaHpgall HucBataa ¥3apo tascupiauangu?
A) KaruoHnap sapsaura OOFTHK XONaa;
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B) Xamma saxr 1:1 Hucbarna;

C) KartuoH paamycura GORIHK X0Ja;

J) KarvoHHUHT 3apsiny Ba paavycura GOrIMK Xonpa;

E) Karuon 3apsigura Gornuk GyaMaraH Xojia XoXJaraH
Hucbaraa.

2. Kommnexcon Il HuHr KaHaai atoMnaap rypyxy aHuKsa-
HYBYM METal WoHM GuiaH acocuit (MoHnu) GOFIAHMIIHU
XOCUN Kunanu?

A) - COOH;
B) - N =;

C) - COONa;
&) =~ CHy -

E) - COOH Ba - COONa.

3. TpunoH b HUHr KaHpail aToMiap rypyxu aHUKIaHYBIW
MEeTaJUl UOHJIapH OuTaH KOoOpAHHAalHOH GOF XOCHi Kunanu?

A) - COOH;
B) - COONa;
C) ~ N =;

H) -~ CH, -

E) - COOH 3a -CH, -.

4. Tpunon B 6unaH XxpoMoreH Kopa MIUTHPOKHAA TUTPJIaHTaH-
Jla SKBUBAICHT HYKTaJla KaHmak aHaMTUK 3¢hdekT Kysarunagu?

A) DPUTMAHUHT KYK Tycra KUPHWIIH;

B) DpUTMaHUHT KM3WA Tycra KMPHILIM,

C) Kyk panrmm gykma TYIIMIIH;

) Kusuwn uykMa TYIIMINHW;

E) DpuTMaHUHT paHTCU3JIAHUILIN.

5. Merannap KaTHOHJIApW 3pUTMacHHHM TpuioH b OunaH
KOMILIEKCOHOMETPHK TUTPJIALI KaH[ail MyXuTaa YTkasuianu?

A) Umxopwuii;

B) Ammonuitm Oydep apanamima UINTHPOKUAA;

C) HeitTpan Myxutaa;

J) Kucnoranu Myxuriaa;

E) XoxnaraH myxuria.

6. Kommiexcon I11 Guwian tuTpialiga alloMUHHN KaTvo-
HUHWHT 3KBHBaJICHT Maccacyi Hedara TeHr?
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Hypiapyra YXIIAai HypaaHui Tapkaraau. By Hypaamui MKKn-
AaMuy 6Ynub, YHUHT CIIEKTPU 2NEeMeHTHAPHUHT ONTHK CcleK-
Tphaapu kKabu 6¥maau.

HxxuHyy ycynu peHTreH HYPIAHMIUM TACUPUIA MOIMA
TOMOHHIAH YMKAPUITAH 3JICKTPOHJIAP SHEPTMSICHHU MArHUT KU
BJIEKTp MaliioHMAa aHANM3 KMIIWIIIra acocnaHradH. by ycynHu
3JIEKTPOH CIIEKTPOCKOIIHS /160 HOMJIaHAIH. DIIEKTPOH CIIEKTPO-
CKOTIWSI MeToNM OwiaH JaBpHil CUCTEMAHUHT XaMMa JIeMCeHT-
JJapMHM XeY KaHnail KailTa MIIUIOBCM3 Ba aXparMaciaH Typubh
aHVIKJIAlITa UMKOH Gepanyi Ba YHUHT cesrupauru — 10°°r.

AHaM3AMHT XpoMaTorpaduk Meroau

XpoMoTtorpaduk METOH IpUTaH MOAJanap apanaluMaci,
rasjap, CyIOKJIUKIAp OyFIapiHUHT apanaliManapiHi copouu-
OH MeTOH OWIaH IUHAMMK 1IIAPOUTIapAa aXpaTUIITra acocaH-
raH. TekiupunaérraH 3puTMa copbeHT TVIANPUITAH KOOHKA
OpKAIU YTKasuIagy. ApanaliMagari KOMIIOHEHTIapHY TypJivda
IOTWIMIIK Xucobura ylapHUHT KoJIoHKa y3yHmury 6Vilnua ax-
panvuM 103 6epamu. KonoHkanu Ba Koros xpoMororpadusicuia
KOMITOHEHTJIADHY MMKIOPWH aHaIu3 KWW alipyuM 30Hanap-
HY aHaNU3 KWIKIL OMJIaH amanra OIvpUaiu.

AHAMIHWHEUT PAaJMOMETPHK MEeTo/LIapH

KelimHri Bakriapna 0KopH ce3rdpimMkka sra oynran (107-
10" ) Ba MoJIaHU MapyalaMaciaH aHally3 Kuia onajurad pa-
JIAOMETPUK METOM KeHT KVJUIaHWIMOKIA. PaIOMETpUK METO/I-
PajHOaKTUB JIEMEHT/Iap TapKaTaJuraH sappadanap HypJaHH-
IMHHU YI4allra acociaHrad MeTonaup. by HypiaHUIIHU Maxcyc
Xycobnarnd yekyHanapH €praMuaa Yrdam MyMKyH. PajgyoakTus
HypiaanAmHu kynunya Teilirep-Mionnep xucobinarnuuia
ymuanany. HaMyHanary pandoakTus s1eMEHTHUHT MAKIODH BaKT
OMpIUTHAATY HYPIaHMIIHWHT MHTEHCURIIMIMHM Yomyail épaamMuna
TONWIAAM. XO3MPry JAaBpaa UKKU HYHANMIIAATY pagvioMeTpUK
METOH KYUIaHWIany: paluOaKTUBALMOH aHaiKu3 Ba PalioakTHB
uHAMKaropiapnas dolifananub KWIMHAIUraH aHaims.

PanuoakTuUBaliOH aHaNKU3 3NEMEHTAApHYU TYPIU 2APO 3ap-
paganapu (HelTpoHnap, OeWTpoHnap, MPOTOHNap, o-3appa-
ganap) 6unaH 6omBapaymon Kunub, daonnamTupUilra acoc-
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KonopuMmeTpugHuHr BU3yaN METOLIADH

Tenrnamrmupyuin MeToAH (KATJaM K2NHHIATHHA Y3rapTHpHin
metoan). TyOu TUHUK OYNraH LIMIMHAPTA KYHWIraH 3pyuTMara
I0KOPHIaH KapaJiraHaa YHUHT paHTMHUHT KYIOKJIUTH CYIOKJIUK
KATJIAMUHUHT OanaHIunry (KaiuHIMra) GWiaH TYFPU Mporiop-
LMoHa)l BOFIaHMILA SKAHIMIMHA KYpULIl MYMKHH. DpHUTMa-
napjaH OMpy KaBaTMHMHI KatuHiMruHp (1 ) ysraprupmac-
JlaH, HKKMHYUCUHUKIHYM (1 ) ¥3rapTupu® cTaHpapr Ba Tek-
IUMpUTIAETTaH 3pUTMaJIap PAaHIMHMHT KYIOKJIUKIApY opacuoa-
ru Gapg UyKoTUNaaM, AbHU MKKANa 3pUTMa paHTMHWHI
KYIOKAUTH OMp-OMpura TeHIJIAIITHPAIAIN. DpUTMaiap Katjiam-
JIApUHMHT KQJIMHJIMKIIAPUHU Ba CTaHIapT 3pUTMa KOHIIEHTpa-
UMSICMHM OWIraH Xonga TeKIIMPUIAETraH 3PUTMANIark aHMK-
JaHaéTraH MoJia KOHIIEHTpAIUsICHHU Xucobnab Tomim Mym-
kuH. bynna gylivnaru dopmynanan dboligananuin MyMKHH:

] = 1 s Ccra}m ‘Ic'rann
Tekm. Texm.  cramx. cramg. OKM C B o e

33-pacm. Mobock kosopumempu 6a YHUH2 my3uauiuy:
I-ecmakanyanap; 2-onmux wuuadan acarean YUAUHOp-
aap; 3-onmuk cucmema; 4-oxyaap; 5-ox sxpau; 6-eunm;
7-wikana; E-xucobaauw yHyH HOHUYC.
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— KIOBETANApPHM YpHATUIAA KIOBETAHWHT U1 KUCMUra (Cy-
IOKAUKHUAHT XoWaamrad KUCMU Iosacura) Gapmokiap Teru-
3UJIMACIIUTH KepakK;

— Oup EpyrmaK OUATPU MKKUMHYKMCH OHIaH ajiMAluTUPHUAI-
TaHJa OITHK 3UWIMKHU YaIuaml epyriuK GUATPUHY aiMaluT -
puiradzaaH cyHr kamuna bup MUHYT YTraHgaH KelduH Gaxapu-
JIMIH JIO3UM.

Onrag MeTopiapra ZoHp NaGopaTopHs MAMFYXOTAZPH

25.4. Cysparu TeMAp MHKJODHHH KOJOPHMETPUK METON
(TeHrIAMTHPUIN METONH) OWIAH AHWKJIANI

Anugnam temup (I11) noHMHVHT cynbocanuImi KUCIOTa
OWIaH CapHK PaHI KOMIUIEKC XOCHI KHIWIIKMTA acocnaHrad
6ynub, 3pUTMa PaHTMHMHT KYIOKJIWIYA CYBHATH TEMMPHWHT
Mukaopura Sornuk, 6Vnanu. Anugnam [{1060Kc KOMOpUMETPH
OunaH OGaxapuianu. AHanmu3 YTKa3unl yuyH cyndocamuiin
KUCNOTaHUHT 10% i 3puTMacu Ba aMMHAKHHHT 10% i sput-
Macu kepak Oynanu.

Cranpapr spurma Taiiépnam. 0,8636 r amMonuii-remup (111)
cyd ar kpueraruomnpam N H Fe(S0,),-12H,0 1 aurp aucrui-
JIaHTaH cyBOa sputunanu. by spurManau rumnertka 6unad 10 mn
omub 100 M xaxmmu §ruoB Konbacura conypub, IMCTH/UTaH-
TaH CYB KYIIMO 3pHTMA XaKMU KoJi0a Genrvcuraya eTRasiiamm.
Cranapt UMM 5pUTMA aHATH3 YTKA3WIagurad KyHu Taiiépna-
Hagu. 1 ma cranpgapr sputMa 0,01 mr Fe(ITl) caxnatimm.

Anaym3 Kuumm TapTudu. 50 Mi curuMiM YyoB Konbacura
10 Mu1 pIrgM cTaHpapT spuTMacuiad conud, yerura cyndoca-
JULMI KHeroTaHuHT 10% mu aputMacunan 10 M Ba aMMHMak-
HMHT 10% nu spurmacupan 10 M kyumnagu.

Bomxa 50 mn curumMnaM Kondara nunerka ownan 20 Ma
TeKIWMPUITAAUraH cyBiaH couumb, yerura 10 mn cyndocanuian
kuciaoraHudr 10% nu spuMTMacumaH Ba aMMMakHuHT 10%
sputMacuiad XaMm 10 v kdhumnanm. Mikkana xonGanary taitép-
JIaHTaH SPUTMANIAPHUHT paHTy OMp-0upura SKuH OVIMIIY JTO31M.
Arap TeKIIMpWiIaéTrad CYBHUHI paHTK KYIOKpOK G¥nca, OuprHIU
KonOara siHa 10 M MIIYM CTAHAAPT DPUTMAAH KYIIWIATH.
Akcunya, 60pAU-10 CTAHOAPT IPUTMAHUHT PAHTH KYIOKDPOK
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6ynca, yuna 6upuHuu Konbamary spuTMa KaWTagaH Talépna-
Hani: YnuoB KonGacura 4 Myl MIUYM CTaHIapT 3pPUTMa COJIM-
Huo, yerura 10 mii cyndocanuuma KucioTa apurmMacu Ba 10
MJI aMMMAK 3pUTMackiaH Kyummnami. Mkkana konbanary apur-
MaJIapHWHT paHTH Aespau Oup xun 6YIMiumra spyImiray, xap
6up Konbara AMCTWUIAHTAH CYB KYIUHO, SpUTManap XakKMH
Denrurada eTKasHIaun. f

Hkxunyn xonbama taiépiaHraH tekiIMpUNaUrad 3puT-
maznaH 10 mi 01mb KonopuMeTp KioBeTacura colvHanu. bour-
Ka KIoBeTacura SIHTY TaiépiaHraH 6MpuUHYM Konbalaru cTaH-
Aapt spurMazaH 10 ma conuHany Ba TeKIUHPWIAETIaH 3pUT-
MaHMHT KaBaTu GalaH/UTUTHHU ¥3rapTupub ONTUK MyBO3aHaT
XonaTura KenTupunagd. AHMKIAUIHKM CTAHOApT 3PUTMaHUHT
KABaTMHU Xap X1 GanaHmIMKiIapy 61IaH TakpopiaHaly.

TemMupHUHT MUKIOpU KyiuOaruya xucoOiaHalu:

!
m(Fe) = -—-—-—f’"‘”‘a 7.001.19% ‘:/00

mexut !

By epna: V — Ky1UMIrad iy cTaHaapT 3pUTMAHUHT XaKMH (MIT);
V, — aHuKJIall y4YH OJIMHIaH TEKIUMPUIAAUIaH CYB XaXMU
(m).
OnuHraH HaTXXKanapy XaaBajira €3unanu:

23-Xanpain
T/p| 1 Texm. I cranm. |1crann./l texkur. | m(Fe) H3ox

25.5. Opurmanara muc (IT) HonH MMKIXODHHM
thoTokoIOpHMETPHK AHMKJIAIT

MUCHHUHT Ty3Napy KMLLTOK, XYKaIMIHAA 3aXapii KAMEBHIA
Monnanap cudaruaa unatunaay. bynaan tamkapu muc (II)
MOHJIApU MUKDPOYFUTIAp Tapkubura kupany. buHoGapuH, 3puT-
majary Muc (II) noHNnapUHUHT MUKIOPUHU aHMKJIAIN aMaTHiA
KUXATAaH axamMusaTra srajgup.

Muc (II) noHU MHKAOPUHHM (DOTOKONOPUMETPHUK aHHK-
nampa Cu?t MOHJIApUHU aMMMak GunaH TYK KVK paHiivd KOM-
rieke woH [Cu(NH,),J** xocun kunvmmian GovgaraHuIanm.
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ByHnait 2puTMaHWHT paHTy 6apKapop, YHUHI paHTHHHUHT UH-
TeHcuBNUTHHY Yruana O3K-56 M Mapkanu $orosnekTpo-
KoNopuMeTpaH (oinanatnnanu.

DpUTMalary MUCHUHT KOHUEHTPALMSICHHM aHHUKIAllNa MUC
TY3WHMHT CTAHAAPT SPUTMAcH Talépnanub, napaxaiaHraH rpa-
dux Ty3unaay Ba teximpuiaérran spurmagaru Muc (II) noun
MHKIOPH 11y rpaduk époaMuia aHHKIaHaIH.

Crangapr spurma taiiépaam. 3,9270 r xumEsuil To3a Muc
cyndar CuSO,-5H,0 onnnanu Ba currmu 1000 M 6§ran ymios
Konbacuia JUCTUIUIAHTAH CYBAA SPUTHIIAAM, YCTUra 5 MJT KOHI.
H,SO, (p=1,84 r/mn) kyumnaan sa Komnba Genrucuraya avc-
TWNEHIaH cyB Kyinunany. Taliép OVarad sapurMaHuHr 1 Mn na
1 mr Cu?* voHu 6ynan.

Japaxananran rpadux Tysmuo. Xaxvu 50 M 6¥nraH yauos
KonGanapuaaH 7 oHAa oTMHANUW. Yaapra taptub 6yituua pakam-
Jap kViu6 umxkmnany. 1—6 xonbamapra myraHocu® Taptubaa
25, 20, 15, 10, 5, 3 M gaH nunerka épnaMuga Taid€pnanraH
MHC TY3MHMHI CTAHAApT 3pUTMAaculaH COMMHAIM. 7-konbara
CTaHZapT PpUTMa conmHMalkiny. bapuya Konbanapra 10 mn gan
cyrontupuirad (1:3 Hucbarna) aMMOHUI MTMAPOKCH]L 3PUTMacH
COJIMHAAM Ba apajalliMaJapHUHT XaKMH AUCTHUIAHTAH CYB
kVinub xonbanapHuHr Genrwiapura Kazap eTkaswianud, apa-
NAWTHPUIAIN, Konbanap or3u TUKUH Outad GekuTruaany. Spur-
MaJapHWHT ONTUK 3HWIHKJIADMHY YTyanira KHprunwiany, OyH-
Jia €TTUHYM Konbaiary sputMa («HoJ IpUTMa» KU «CaliT SPUT-
Ma») OMpPUHYM KIOBETara, KoJraH spuTMalap 3ca HapbaTMa-
HapbaT MKKWHYH KioBetara coinHam. MKKuHYM KioBeTara sHr
apBani Cu?** HOHWHUHT KOHLIEHTPALIUACU KWUMK OVAraH sput-
MaCH CONMHAAM, YHUHT ONTUK 3HUYIHIH KU3HIT EPYFIUK QUATP-
IaH ytraH HypaaH doiinanananb Ymsanamy. CYHT KioBeTaJaru
sputMa Kalttapu® Yura Konbara cojlMHany Ba KIOBETa KOHUEH-
Tpauuscy 6HUp 03 10KopH 3puTMa Ounad TVanupuiany. Konras
IPUTMANIAPHUHT OTITHK 3UMIMKIApU 1y Taptubna VmiaHaau.
MoiinamaHaéTrad KIoBeTanary 3apuTMaHuMHr Kanumuru (1)1 oM
6y1MIM Kepax, KIOBeTara puTMa COJIMHTAY, YHUHI OF3U
KONKOK 6um1ad GEKUTIINIIH JIO3UM.

Taitépnadrad Gapua SpUTMANAPHMHT ONTHK 3UYIMKIApH
¥nual onuHraHaaH KeiiuH, JapaxaiaHraH rpaduk Ty3uidanu,
ByHuHr yuyH abcumcca ygura Cu** MOHWHUHT KOHLIEHTpalns-
cu (0,5; 0,4; 0,3; 0,2; 0,1; 0,006 Mr/mi), opavHATa VKUTA HIY
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KOHLIEHTpauuslapra Moc KeJlalliraH ONTUK 3UYIUKIAp KOk~
sanrrdpwiany. Xap UKKH KaTTaluKKa TYFpM Kelafaurad ourra-
JaH HyKTajap y3apo TyTaluTHpWiIrasia TYFpyu Yu3uKiu Gora-
HUII-JapaxaiaHraH rpaguk xocun Oynanu.

Texmmpunaérran spurMagara muc (II) womm MuRmopHHM
Tommn. XaxMu 50 mn 6¥naran yimuos kombacura 0,01 mr/min
na# 0,5 mr/min opamirdaa Cu?t HOHU CakJIOBUM TEKIUMPUIAETTaH
IpUTMalaH O3rWHa COMWHANM, yeTura 1 TOMYM KOHLL. cyladar
kucnora (p=1,84 r/mn) ToMusunamy, JoiKa xocun OYIryHua
1:3 Hucbaraa CYIONTHPUITaH aMMHaK 3puitMackHiaH ToMuWiIa-
b6 kymunagu. llyHnan cyHr sHa 10 M aMMBak 3pUTMacu
KYIIAJIany Ba 5pUTMa XaXMU JUCTUINIAHTaH CYB KyuIum Ou-
JIaH KoJiba Gesirncurava etkaswiaay. Konbagary spuTMa sIXmm-
na6 yaikariunagy. JapaxananraH rpadyk TY3ULA HIDIATHITaH
KIOBeTara TeKIIMpHAaéTraH spuTMafaH | cM KaluHAUKZa
convdHaaun, Kusuia Epyrnuk untpuaH doiinananub my
SPUTMaHUHI ONTUK 3UYIWTHA YiyaHanu.

TexuipunaérraH 3pUTMAHKHT ONTUK 3WYITUTMHHUHT KUii-
MAaTM TONWJIraY, jJapaxaiaHTaH rpaduKaaH iy 3pUTMara Moc
kenysuy | M garu Cu?* MOHMHM MT JIapAari MUKIOPHHH TO-
AL MyMKUH. TONMITaH KUAMATHY TeKIIMPUNaéTrad 3pUuTMa-
HUHT Xaxmu (50 mn) ra kymadtupn0, muc (II) nOHMHUHT
YMYMUH MUKIOPUHU Torica OYianu.

25.6. Xpomat (AHXPOMAT) XOJHAATH XPOMHH
(hoT03IEKTPOKOJIOPHMETPHK CONHINTHPHII MeTOXM Ouaan

AHMKJIAIT

Cr*® yoHnapu capuk (xpomatnap) €Ky OJIoB paHIU (IKX-
poMatyiap) Tycaa 6ynamyd. AHWK KOHLEHTPaLUsJIM CTaHIapT
OPUTMAHUHT Ba TeKITMPUJIaIUrad 3pUTMalapHUHT ONTHK 3UY-
nuknapu OOK-56 éxn ®DK-56 M Mapkaiu GoTosnekTpoKo-
JIopUMeTplapia YinyaHanu.

Hunardnagurad peareHtiap: Kymyir HuTpatHudr 0,05M
SPUTMACH, AMMOHMI TiepcyndaTHUHT 25% Ny dpUTMacu, cyi-
dar kucnoraHuHr (1:1) apurMach.

Cranpapr spurma taiépaam. 0,2818 r kanuii auxpomar
K,Cr,O, curumu 1000 M Gynran yiyos konbackura MUKIOpaH
VTKaszuIagy, SpUTUNaau, HJUCTWLIaHraH cyB KYHmiMO spuTMa
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XaxkMu KonGa Genrucyraya eTkasunaau. bydaai apurMadunr 1
mi pa 0,1 mr Cr*® wonn 6ynagy.

Xaxmu 50 mur 6ynrad VoruoB KonbacuaaH MKKUTa onub,
6upuHuMcura rekmupunaérrad apurmanad (Cr** youmu cag-
JIOBYM 3PUTMajiaH) nurerka épgamupa 10 M conmHamu.
Yerura kymym wurpatHunr 0,05 N spurmacunan 5w,
aMMoOHUW# nepcyndartHuHr 25% nu spurMacuoad 10 mo,
cyapar kucnotaHuHr l:1 HucOGaTaa CYWTHPHITaH
SpUTMacHiaan 5 M KVWIMnagyw Ba Mcutuigaau. 10 mi
TeKIIUPpUNaguraH 3puTMaga 5 mr arpoduga Cr** yonu
O¥nuniu Kepak. DpuUTMa COBYTWITa4Y, AUCTHUINAHTaH CVB
KYymub, xaxmu konba Oearucuraya eTkasuiajy Ba
apagaumiTupunanu. Ukkunuy 50 MA cUFUMIM Y1908 Komnba-
cura crangapt spurMmanad 20 Mn conul, ycTUra MHCTHII-
JIaHTaH cyB KYVmu0, xaxmu kojba Genrucurava eTkasuiangu.
Cranpaapr Ba TeKIIMPUIaETraH 3pUTMaiapiaH KioseTtara 6up
XHJN KanuHAUKAA Kyiubd, Oy spuTManapHUHI ONTHK 3HY-
NVKJIApH KYK paHriu EpYFIHK GuaTpnapu opkaiu YauaHamn.
TexkumupunaéTraH Ba 3TajJOH 2PUTMaNapHUHT ONTHK
3UWIMKAApU TUCTHNAHTaH cyBra HucbataH yinyaHanu.

Texupunaérran 3pUTMaard MMEMEHTHUHT KOHIEHTpa-
musicn (C ) dopmyna Gyiinga Tomwiaiu:

A
TEKOL _. _ TEKII.

‘A
gk C ~_CTamL  TeKul.

A TEKII, A
CTaHm. CTaH[. CTafm,

Oy epma, C_, = — CTaHJapT 3pUTMANAry 3MEMEHTHHHT KOHUEH-
TPaLKsICH;
A ~— CTAHJAPT 3PUTMAHUHT ONTHK WY,

CTANT,

A . — TERIMPKIAETTAH IPUTMAHUHT ONTHK 3UYJIUTH.
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AHAJIM3HUHT DIEKTPOKMMEBUI
METO/IJIAPH

25.7. AHAMM3HMATD 3JEKTPOrpABHMETPHK METOXHHMHT
ymymuii TaBcudu

DIEKTPOrpaBUMETPUK MeToll aHATU3HUAT DU3MK-KUMEBMIL
METO1apH Xymiacura kupaay. 1y 6unan 6upra 6y Meron ToptMa
AHATMBHUHT OMp TypH XpcobnaHamd. YHUHI ¥3Ura XOC XyCYCHSTH
AHUKJIAHAETTaH MOHHU IEKTPOIMHUHT OFUPIIMTY MakiyM GyiraH
JEKTPOJIU3EPIA NEKTPOIN3 KWL MY GITaH axpartvil oiLImp.

BeKTporpaBUMETPUK METOANA AesIpiy daKaT MeTaUIapHUHT
MUKJIOPMHU ToMUIIAA doliganaHunagy. DpurManapia MeTauiap
KaTHOHJap XoiMaa OViamu Ba 37eKTPOJM3 BakTuia Oy MOHIAp
KaToara TOMOH XapaKar KWJIaa{ XaMaa KaTola 3apsacu3naHub
MeTann Xonuaa 6y anexrpoara uyykand. Karoa OFUpPIUTUHHHT
OPTUILKTA Kapal 37IeKTPOIN3 BaKTHIA Xpanvd YuKKaH MeTanI-
HUHI MUKAOPH aHMKIaHany. MeTamlapHUHT KaTolja XOCHI
O6yiaraH yykmanapy KYNyumiMK XoJUlapia YyKTHpHJIauraH Ba
TOPTMA IIaK/Uiapra Kyiuiagurad Tanabnapra sxiiu xapod be-
panu. HIyHUHT yuyH 37eKTposiu3 6ab3u MeTaJUIapHUHT TY3Napu
9PUTMacKHary Iy MeTAUIApHUHT MUKIOPHMHH aHUWK TONWIITa
MMKOH Gepajii. DiieKTporpaBuMeTpUK METOJL paHiv MeTawiap
Ba y/Jap KOTMIIMaNapHHU TeKUIMPHULIA KeHT Ky UIaHUIaIH.

AHUKIIaHaraH MeTauiap YYKTMPWISIMIaH 3JIEKTPOIHUHT
CUPTH MYMKWH Kazap Karra OY/IHIIM Ba 3MeKTPor MYMKUH Kajlap
EHIUN OYIMIIM XamMIa SpUTMAaHH| apanallTUpUILTa Xanan Gepmac-
Tiry no3uM. by Tanabnapra amanna Tobopa KYTipoK, UILIaTHIIAET-
TaH TYPCUMOH 3JIeKTPOITIAP SXILM kaBob Gepanu. AHon cudarnna,
KYIIMHYA CIMpal IHaKIMAary IiaTiHa cuMaaH hoiianaHunanm,

25.8. Muc (II) cyadar 3puTMACHAATA MHC MUKTOPHHH
AHMKJIANT

MucHU 37eKTpOorpaBUMETPUK aHUKJIALL YHU KHMCIOTAIH
SPUTMAalaH 3JIEKTPOJIKM3 €plaMy/ia IUIaTMHa KaTo/a axpani-
IIIKra acocJiadraH.

DNeKTPONTM3HM YTKa3HIlAa KaTon BasudacHHU IDTaTHHA CUM
TYpu, aHopn BasubacuHW 3ca TUIATMHA cUMJaH TalépiaHraH
cupan Oaxapand. Dnekrpomiap axiuunab rozatadagy. byHusr
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YUYH SIeKTpomlap HMTpaT kuciaoTaHuHr 1:1 nucbarna cyiod-
THpWIIraH KafHOK 3puTMacura 6up Hewa Jgakuka GoTupud
ONWHAAM Ba JUCTUIIAHTaH cyB OunaH oBunagu. bynmad taur-
Kapy, Karox civpT, 3¢pup 6uiial 10BURagN, KYPUTUIAIU, CYHT
AHAIUTHK TAPO3MOA MaccacH aHUKIaHami. DIeKTPONN3 KUIHII
acbo0u Ty3uiany. DIEeKTp TOKM MaHbau cudaThaa KyprouiuH
akkymynsitropaiasd doinaaHanamy (Kyanasuud 2 B 6Ynrax).
Xaxmu 150 ma 6¥aran tosa crakad onmmb, 0,1-0,15 r Muc
caxjtopuyu Muc (II) cyndar CuSO, spurmacunan conamus. Ye-
THra HUTpat kucaoraHuur 2 N apurmacuaaH 7-8 mit sa cyidar
KMCJIOTAaHMHT CYIONTHPIITaH 3puTMacH (1:4) nan 3 M xyim-
nanu. CyHIrpa crakaH[ard 3purMara rniatuHa TVp anekrpos (Ka-
Ton) Oorupuaamu, Oy 27EeKTPON CTakaH AeBOpUra Ba TyOura
TerMacJAry Kepak. boliika 3nexTpos — 1UiaTiHa crmpaiy (aHomn)
MIaTHHA TYP MEKTPOIHMHT KOK, MApKa3UTa XOUIalUTUPHUITAIH.
IlyHgaH cyHT TEKIIUPWIAETTaH SPUTMaHM CTAKaHATHM CYIOK-
JIMKHUHT CHPTU TYPCHMOH 3JEKTPOIHMHT I0OKODH KUCMUIAH
IcM mact GanaHgyMKKaya cyB Kymub cytonrupmunagi. CrakaH
OF3yY HIMIIa nnacTuHKamap Ounad OGexurunanu. Crakanjgary
3pPUTMA a3 anaHracu épnaMuaa 60°C raya wcurunamu. Typen-
MOH KaToJ TOK MaHOGaunuHT MaHbUH KyTtdura, aHoxn 3ca Myc-
Gar xyrbura yiaHagu. SIeKTPONU3HY SPUTMaHU TYIWK, paHr-
CHU3JIaHTYH4Ya HaBOM STTMPHIANH, CYHT MHCHHHT TYIMK aX-
panranmuru K, [Fe(CN) ] Ounan cudar peakuusicu acocuia
aHuKAaHaaW. Kusun KYHFUD paHT Xocui OynMaca MHC HOHNa-
pPH TYITHK, YYKKaHJIUrMaaH Jajioaar epaii.

MUCHUHT TYIUK aXpalraHaiurura WIIOHY XOCWJT KWiaray,
TOKHH y3MaclaH 3JiekTpojjap 1oBwiagu. 150 Mn curmmiu
CTaKaHJar AUCTWIIAHTAH CYBra DJICKTPOMIap Te3 YTKasHiaIu.
DeKTpoAIap cyBra TYIUK, OOTHIIM JIO3UM. 1-2 MUHVT ¥Tray I0BHII
TaKkpopraaHagy. CyBHU aJIMAITHPHWIL aHOMAA KucIopo nydak-
YyanapuHY axpanulid TYxraryHya 3-4 Mapra TakpopiaHany.
Ilynnan kelinaruna asekrp Toku y3unaau. Karon cnivpr Ba adup
OwiaH oBwIMO, Myden reunna Kypurunanu. Karon maccacu
aHMKJIAHTaY, sHA KYPUTWIMG, AHa TOPTUO Kypunanv (MOUMMIL
Maccara KeJiryHya 6y v TakpopiaHanu). KatoqHuHT a5ekTpo-
Jiisrada OYnraH Maccacd Ba SNEKTPONM3NAH KEHWHTH Maccack
opacunaru dapk, 6Viinya Myuc MAKIOPU Xucobianaiu,

Tekupuil TyraraHiaH KeuH 3NeKTPOIapHU TO3aMall
Y4YYH ynapHu Muc 6aramom spub ketryrnya HNO, HuHT cyion-
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Tupwirad (1:1) KatiHok spuTMacura Gorupud typunaau. CyHrpa
SJIEKTPOUIaDHY aBBajl BOJONPOBOI CYBM, KEHMH AMCTHIIAaH-
ra” cyB 6unaH aximnab 1oBUIaIN.

AHAJIM3HUHT ITOTEHUUWOMETPUK METOIN

TToreHLIMOMETPUK METOH 3JAEKTPOJ NMOTEHLWaJIUHU THUTP-
AaHaéTraH WOH KOHlUeHTpauusicura GOFNUK paBUmHiga
KUIAMaTMHUHT Y3rapyIUMHM YiJalira acocnaHral. DIeKTpos, 1o-
TEeHILHAUHM UOHNAp KOHLUeHTpalusacura 6ornmukurn HepHer
TeHIaMack 6unaH udonaraHanu:

lgC

E =E +0,059
A |

Kymyir MOHAApUHUHT MaBbJiyM KOHUEHTPALMAIN IPUTMA-
CHTa KyMYII CHMHHU TYIIMPUWIICA, YHUHT TOTeHIMaNK YUy TeHT-
Jlama 6yiiuya Tonunagy:

E, =E,+0,0591g[4g"]

Pemoke — moteHuuaniap xagsanunaH Agt+e=Ag peak-
uust yayd E;=0,80 B akansuruau Tonamus. TeHrmaMaHUHT UK~
KHHYY KMCMM KHMMATU KyMYyIll MOHJIADM KOHLIEHTpaLlMsICUTa
GomuK Gyanu.

AHUKJIaHYBYM HOHHUHI" KOHLIEHTPAaLMsICH TYFPUCH/IA TIOTEH-
LMaIMHUHE KUAMaTH acocyia XyJioca YHKapuialurat SJ1eKTposl-
HY HHIMKATOP 3JeKTpox 1e6 opurunamy. MHIuKarop anekrpon-
HUHT TIOTeHLMANY KUHMAaTH CONUIITUPUIL 2JIeKTpoIH 1eb ara-
nyBuM GOLIKa 3JeKTPO/ NOTEHIAAra COMUINTUPUO TOIUIaIN.
ConuIuTUPHLIL EKTPOIMHUHT TOTEHLUAIN aHUKJIaHYBYM HOH~
J1ap KOHLEHTpauusiapyra O0FIMK X0J1a Y3rapMacilury JIO3KM.
bByHnaii mapoutra xaBo6 Gepa ojamuraH 371ekTpon cudaruna
CTaHHapT BOAOPOX 3MEKTPONHM KypcaTHIl MYMKHH, YHHU TO-
TeHUWaIM I1apT/Id paBUlliga HOJra TeHr Aeb Kabyn KWIWHTraH.

WHauKkaTop 2/7eKTpol Ba CTAaHIAPT BOIOPOJL JEKTPOINAaH
TY3UNTAH TajlBAHUK 3JEMEHTHHHT 3JIEKTD IOPHTYBYM Ky4uH,
MHOWUKATOP 3MEKTPOAHUHI ITOTEHIIMaNWra TeHr 6ymanu:

EJI::EKIIJ’I_ E EX=EH1LII_- 0 GKH E)(=EHHJ1

82317
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35-pacm. Kanomen snexmpod.

I-cumob6 xasamu; 2-naamuna
cum,; J-wuwa Hai; 4-xasomen
kxaeamu; 5-KCluunz myiiunean
apumsacu; 6-cughon; 7-énboui-

daeu naii; §-3nexmpoduu 3anHcup-

ToTeHLMOMETPUK METOH-
J1a, of1atia, BOIOPOL 3NEKTPOI-
Jau aMac (yHaH doinaranmil
KHUHWUHPOK, 6Ynrannuru cabab-
JIn), Banky Kanomesl SeKTpOa-
naH doiinananunand. KanoMen
anextpon cudonu Gop wMina
uoungan ubopar. MousuHr
Tarura cumob KoMmamTupuia-
au Ba Oy cumo0 1mmia Haira
KaBliapJaHrad TIaTUHa CUM
OPKAJIM 3aHXUPHUHT TaUIKH
Kucmu 6unan KoHTakTaa 6yna-
mu. Kanomen (Hg,Cl) xasaru
koinairrupwiany. Mnvnsvsr
KonradH xkucmu KCl Husr
TYHMHTaH 3pUTMacy OunaH
Tynaupunanu. ByHnai snex-

2Q YAyUL YUYH MUC CUM. TPONHHUHT TIOTEHLMATH 3pUT-

mazgaru [Hg,]** vonnapu xon-
HeHTpatuacura 6ormuk, 6ynamu. Cumob yeruaary spuTMana Kanuii
XJIOPUIHHUHT TYHHMHTaH SpyUTMacy Oynraunury cabatmm Cl- non-
Jlapy KOHIIEHTpauysicu Y3rapmacnup, 6unobapu [Hg,** non-
JIAPUHUHT KOHIEHTPAUMsCH XaM fouMuiaup. IyHnai Kunub,
KanoMes SAeKTPOHUHT NOTeHIMANM AOUMUAIND.

WHaukarop 51eKTpoAHWHT TOTEHLIMATUHN TONMIN YIYH YHU
KajIoMeJ 37eKTpon 6unaH 6upaanmupu®b, Xocun 6ynraH sueii-
KaHM Yimyain ac6o0u-NOoTEHLIMOMETPra ynaHaau. Arap yindaig
KY4IU 37EKTPOJIMTIAp 3puUTMacuaa onub Gopuica, 3/eKTpol
NOTeHUMAIHN, MacajlaH KyMYII DJeKTPONM TOTeHLIMATIN MOH-
Tap aKTUBNUTMHUHT GYHKUMACH XucobnaHamu:

E,=E,+0,059 Ig a,,,

buHoGapuH, MoOHNap aKTUBIMIMHM roTeHuman E Hunr
KuiiMaty Gyiinya aHMKIall MyMKYH.

TToTeHUMOMETPUK TUTPAALLAA 3JIEKTPOL, NTOTEHIIHATMHHHT
KUIMaTy KUMEBMU peakLMaHMHI OopuInM Xapaénuma ynua-
Hagu. TUTPAAIUHWHT OXMPIy HYKTacH 3JIEKTPO ITOTeHIMAIU -
HUHI cakpa® yarapuiimra Moc Kenaau.
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25.9. DpurmManaru foauy Ba XJIOPHIIADHM
OupramKiara
MINTUPOKH/A aHWKJIAII

TanoreHumlap apajalliMacy SpUTMacHlaru MUKIopiapu-
HY aHMKJIall TTOTeHIMaTHY MKKY cakpab y3rapuliy acocuua
aMara oLMpUIaiH. |

TuTpialiHy KyMyll HUTPATHWHT CTAHOApT 3pUTMAcH Ou-
JIaH KyMYI MHOIUKATOP 3JIEKTPOAM Ba TYHAUHIAH KaJIOMEJl 3J1eK-
TPOIY UIITHPOKMOA KOMIIGHCall|sl METOAMHU KyJuiab amanra
ommmpunany. Assano Agt Ba ¥ nonnapu ypracuna peakuus 6o-
panu. bynpa, E . >E° Agl/J-, 6yirariiry yayH Kymy1l aJ1eK-
TpOJ, MOTCHIIMOMETPHUHT MUHYC (-) KJeMMacura ymaHamu. J-
WOHJIAPUMHUHT XaMmacu GorimaHraHaa Ba Agh uwoHnapu GumaH
Cl- nonnapu ypracuaa peakitusi OolnaHraHia UHAMKATOP 37eK-
TPOAHWHT NOTeHUMAIH KUiMaTi TYHHUHTaH KaJoMell 3NeKTpof-
HuKuUra HucbaraH mycbarpok, kuiiMarra sra 6Vanb xonanu, 6y
3JIEKTPOIAPHUHT [MOTEHIIMOMETPra YJIaHTaH KleMMallapuHd
IMAIIITAPHIN 3apYPUATHHI Kentupul unkapanu. [llysu Hazapoa
TYTHII Kepakky, u¥Kma xocun Oynmmmu cababin HHIUKATOP
JIEKTPOAHWHT MYBO3aHAaT ITOTEHUMAIN TOMMUI KMITMaTHIa BakT
yruimu Ounan spumunanu. HlyHuHraex, kymym donua
gYKMAacUHUHT J- MOHMapuHU ancopOunaliMHU XaM Xucobra
onuu kepak. Iy ca6abmau, TUTpIAITHY raTOreHUI, NOHIaPHUHI
ajlcopOUNaHUIIUTa XaJakKUT OepyBUM KYUNIW DIEKTPOJIUT
Ba(NO,), éxu Ba(CH,COO), umtrnpokuaa onud Gopunanu.
Xnopuanap €ku ynapHu Gollixa rajoreHUEap 6uian apanali-
MacHHM aHMKIAIIAA Kanuil HUTpaT kM Kanuil cynchaTHHHT
TYHUWUHTaH 3pUTMacK 6unaH TYIOUPUITaH KYyNpMKIan dolixa-
JNaHunagu, 6opau-io Kanul XJIOpUAHWHT TYHUHTaH 3pUTMacu-~
naH ¢oiinananwica, ClI- MOHJIAapU TUTPJIAHYBYM 3pUTMara
Juddy3usnagud YTUIIA MyMKWH.

Xap OMp TUTpralIaH ONAMH MHIWUKATOP 3JIEKTPOAMU KYy-
MYl TaJOTeHHIap YYKMACHOAH TO3aJaHanu, OYHHHI Y4yH
aeKkTpon aMMuakHMHT 10% Ny spuTMacura TyimMpub Kyiiuna-
¥, CYHT' IUCTHJUIAHTaH cyB OWUnaH IOBWIAIMU.

TuTpnall y9yH WINAaTAIANMraH CTakaHra MabiyM Xaxmaa
numeTKa épmamuia Yi4aHub TeKImupunagurad 3pUT™ManaH co-
NWHAIK, YCTUTa HyH4Ya Xaxmua Oapuid HUTpar €Ky 6apuii atle-
TatHUHT 10%nu spuTMacuaal Kynmiany.
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Jlactnabxu TUTpaain YTKasuinG, NOTeHUMATHUHT WKKUTA
cakpab Yarapuinu aHniiat onuHaau. CYHT CTaHAApT 3pUTMA-
nan 2 roMuujaH KMo Mkkana cakpad V3rapvilluHW TOTIUIN
YUYH aHUK TUTPHAI YTKasWaanu.

ToTeHIHANHUHT GUPUHYU cakpal Yarapuiuura Moc Keja-
AWTaH CTaHAapT 3PHTMAHUHI Xaxmu (V) TekummMpunaérrad
3pUTMaiary J- MoOHJapy MHUKIOPHHY TOMUIUTA UMKOH Oepaiu,
CraHIapT pUTMAHUHT TIOTCHUMATHIHT MKKHHYH cakpab y3ra-
pyBYM KuHMaTH acocuma OesrmiiaHrad ymymuii xaxmu (V)
TekuHpunaétrad sputManaru Cl- Ba J- vonnapy MUKIOpUTa MOC
xenu®, ymymuit Xaxmuan V, Hu aitvpmacu (V,—V)) acocuna
sputMagary Cl- woHmapy MUKIOpU Xpcobiab Tomnany.

AHAJIM3HUHT NNOJAPOTPA®UK METOAN

Ionsarpoduk MeToO TeKIIMPUIIa MraH SPUTMAHU TOMYMIa-
THb TypyBuM cuMoO Kartojra sra Gysiran yokyHa-nossiporpadaa
Y3ynyKcus ycud GopafyraH KywIaHHLLIA JeKTPONM3 KUV
acocnanrad. Kyunanumnsudr yarapuium GunaH sputManan
YraéTrad TOK KY9HHHU Y3rapuinu #YmuHU HdoaanoBun moiaspor-
paduk (BONT-aMIiep) 3rpu YM3UKJIAPH OJTUHAIU.

Texiumpwnagrran 3pyTMara TYLMPUITaH 3eKTpojiapra Ky4-
Januir Gepunub, yHU ceKuH-acTa olmpud Gopuica, aBsal a3puT-
Ma OPKa/U TOK JeApiy YTMaiiny. TekiMpuia€TraH eXTPOIMTHAHT
OXKpaHMILINIa eTapid JapaXaja KywiaHWIIM OILIMPUITaHIa, TOK
Kyau KecKUH omani. KywiaHuiliHUHT aHa ULy KAUMAaTHHU axpa-
JIULL TIOTeHUMaNH Ae® HoMImaHamu. DIeEMEHTHUHT HOHU 3JICKTPOIL
MOTEHLAATMHUHT MakiIyM OUp KuiAMaTHaa KaiTapuiany.

Tlonsiporpadyk METOTHUHT acocyit Tanabnapunal 6Upu anex-
TPOIJIAPJArY TOK SUWIMTMHUHT OMp-OMpUaaH KarTa hapk Kuiuii-
JAvp. ByHra apHILvII YIyH KaWTapiwinil 6unaH OopagyuraH 2/exT-
POKMMEBUH peakiyvsi KeTalluraH 7eKTpol, (WHIMKATOP 2NEKTPO/I)
KWYMK 103ara 3ra OYnuiu Kepak. BYHUHr ydyH KymuHYa TOMYU-
Jalinurad cumo0 anekTpon éKu KaTTUK, MUKpoaiekTpoanap (ma-
THHA, rpadur)aH dolinanaHunany. UKkuHuM 35ekTpos (comuin-
TUPUII IEKTPOIM) KaTTa [o3ara ara 6yymm io3mM. Byszail anex-
Tpox BasudacyHu €Ku JIEKTPONM3EP Tarumary cumob éxu 6§nmMaca
KaJloMeJl IEKTPpoJL OaKapyIny MyMKHH.

OnexTpONUTUK syelikara OepuiiraH KyWlaHUill KaToJl Ba
aHopna KyTONaHWII BYXYATa KeNTUpanW, IYHHHITEK, apm-
MagaH ToK VYruiura capduaHanu.
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E=E - E tiR

By epﬂa BB aHo,u Ba K&'I‘OJIHHHF TIOTEHLIMAUIapHu.

A e s e iy Arap spUTMaga MHIE-
dbepeHT 2NEeKTPOIMT HLLUTH-
pok 3rca, R HUHT KuiiMa-
TH Kyna kuyuk 6ynaau Ba
iR Hu xucobra onMaca Xam
6ynagyd. AHOIHUHI [03aCH
XYJIa KaTTaIUTMHU XUcob-
= Pr T ra oJiMHca, YHUHT KyTOia-

35'P0GM IMoaspozpacpukc 52pu wusus;. I yTa Kuuuk Gyaus,
6ynna E=E_, Ilyunnai
KWIMO, TAWIKY KyWIAHWIIHUHE Y3raprIiv amanfia Karofl MoTeH-
LUMATMHUHT Y3rapuiimra oinu6 kenany. B HuHr acra-cekuH ysra-
puiivra Kapab BOAT-aMIiep 3rpd umsurd (rosisiporpaduk Srpu
YU3WK, TMosporpaduK TYIKKMH) oML MyMKWH. AbGciicca yKura
E, KyulaHAIIMHMHT KMAMATIApU XXOUNaTUpWIany, opauHaT
VKUIa TOK Ky9W KMiIMAaTiapy XoWnalTHpUIiagi.

ABBaJl TOK KY4M Xyla KaM (KONIMK TOK) O6Yi1ub, Kydna-
HMIUHUHT OIIMIIKA OMJIaH 3aHXHPHArd TOK KYYUMHHHI Y3rapu-
11 Ky3aTWiIMaiayu. Orpy YM3HKHUHT Oy KMcMKla TeKIIHpUia-
€TraH MOITAHMHT aXPaNKIll NOTeHUUATH KUAMaTHIa 3pHIINnI-
Maiiii, MeKTpou3 GopMaiiay. By KuiiMaTaaH KyWIaHWII OLlIU-
1y OWiIaH ToK Ky4M Xyda Te3 opTAO Gopand Ba 3IpH UHM3HK
IOKOpWra THKPOK, KyTapwia Gonuiaiiid. Drp¥ YM3HKHUHT Oy
Gymary 3eKTpPoinM3 XapaéHu GopaéTraHMUrMHU udoranaiiu:

Cd*+2e+Hg — Cd(Hg) (amanrama)

Amainrama 6WIaH KOTJIaHTaH cCMMOO TOMYMCH ¥3 OFUPIIUTH
6unaH WAKII TYOMra TyHIanH, JIEKTPOIU3 3¢a CAMOOHMHT SIHTH
TOMYUCH[IA AaBOM 3Tanu. Bup 03 BakraaH CyHI TOK KYUYHHUHT
optub GopuIll Xapa€HU TYXTalii{ Ba STPHU YM3UK TOPU3OHTAI
KYpHHMLITA 312 6y7116, aberveca yKura napawien 6yiub Konamm.
By BakTaa snekTpoj 103acura aHMKIaHyBYM MOIJAHHHT KeJIHM-
mu auddysust xapaéHura Gopmuk 6YmMb Konanu, yHUHT 60-
PUII TE3THIW MOOOaHMHT SJCKTpOd I03acHIarnu Ba 3pHUTMaHWHT
OyTYH MaccacHIari KOHLeHTpauuysra 6ormk 6ynub Konamu.
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IMoreHnMaNHUHT KaHAakaMp KHMUMATHIA 3pHILAIATaHA BaKT
OMpAUTM MYUNA 3EKTPOKUMEBMIT peakuusara KMpHINagTraH
3appadainap COHM 3NeKTpoara spurManan nuddysusnanub ke-
7naéTraH 3appagajiap coHura TeHr 6yimu6 konagn. KoHieHTpa-
LIMOH KYTONaHMIN XoNaTH ByXyara kenub, OyHOoa TOK Kydu
KuiiMaTi goumuii 6¥mu6 kKonamu. Anddysus xucodura snex-
TPOJ, I03acCHra KeJyB9d TeKINUpUIaéTral MoJa HOHNapUHUHT
XaMMacH TYJIUK, 3apsSacH3iaHauraH IyHIal TOK KyduHU Jud-
dby3uoH kU Yerapa TOK el HOMIAHAIM.

IOKopy KoHLIeHTpalUsUTI apuTMagaH HiucOaTaH KaM KOH-
LIHTPALMSUIM 3pUTMara WOHMapHUHT AUbOYSHICcH Te3Urv
MKKaJia 3pUTMa KOHIEHTpauMsinapu opacunaru ¢apgka npo-
nopumonanaup. HIyHuHr yuyH nuddy3sHoH TOK 3pUTManarv
TeKIMUPWIATUraH MOHHUHI KOHLIEHTPALMIACHTA TIPOITopLyo-
Hanaup. Iuddy3noH TOK KyYMHUHT KOHLIEHTpauara G0FIuK-
nuru VnkoBuy TeHmaMacy Gwian udonaraHanu:

J =605 012 nm?? t1/4C

by epna: J , — nuddysnon tox (Mxa=10*a);
O - vonnunr muddysus xoabduumenty (cM? cex');
1 — WOHHUHT KalTUpWIvIIaary Kabysl KWiras 3Mex-
TPOHJIAP COHU;
m — KanmwuigpaaH 1 ceKyHana okub Tymamdrad cumMo6-
HMHT Maccacu (Mr);
t — ToMM1LI OaBpH (CEKYHI);
C — aHUKJIaHYBIHM MOHHUHT KOHIIEHTpaLMsacH (Mon/).

Bup Ba aiinu MoH yuyH 6Mp XuUn mapouTiapaa aupoy-
3MOH TOKHUHT KOHIIEHTpaLusra yuauku Gormanumpan J | =kC
dolinananunany.

Bupok, 0y TeHI7IaMaHK aMalluii XXKUXaTaaH MOITAHWHT aHUK,
MUKAOPNAPUHY aHUKJIAIIIA KYIall KAHWHYUAHK TYFIApany,
yyHKH Oy Xonma 6up Karop KuiiMarnap (nuddysusa kosddu-
LMEHTH Ba bowrkanap)Hu Gunui Kepak Ovnamu. Iy cababnu
MUKIOPHIT aHHKIauiapaa KymiHya Gomka Meroanap (mapa-
XanaHraH rpaduk MeTOIH, COMHIUTUPHIL METOMU Ba KVIIMM-
yajap KVIIMUI MeTonM) KYUTaHWIanu.

Tlonsarpadux arpu YU3MKHUHT KU KMCMMHUHT YpTacuia-
' HykrafaH abcijdcca YKuUra NeplieHAUKYIAp TyMWpuica,
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yerapa TOKHUHI SPMHUTa MOC KeJIaiuraH IOTeHIMATHMHT KUii-
mMarura sra OYynuHanu. ByHpali moTeHUMaTHU SIPUM TYJIKHH
noreHuMann neb aranany. ApuM TYIKMH NMOTEHUWANH KOHLEH-
Tpauugra GOEnuK, 6yimai, xaiTapuiysuu HoH Tabuarura 60F-
K, 6ynany. [HyHUHr y9yH SIpUM TYIKUH NOTEHLMATHHUHT
KuitMary G¥livya SpUTMaga WIITUPOK ITYBYM HMOHHHU cudat
KMXATIAH TOTUII MYMKHH.

[Monaporpadux TYNKUH GalaHIIMIKA 4Yerapa TOKHU udona-
naiiay Ba y KaToana Kalrapiiaaurad MOHHUHT KOHLIEHTpaLMsICUTra
TYFpY NPONOpUHOHANT OYIraHIMrM YUYH TeKUIUPHIAETIaH MOJ-
JAHWHT KOHLIEHTPALIMSICUHY TONMILTa UMKOH Gepaiy.

IMonsporpaduk aHamu3Hu Gaxapuiiga nonsporpad aed
HOMJIaHYBYH Y1408 acGobmapunaH golinananunany. Muxkmo-
puii monsiporpaduK aHUKIAINNApaa KyHHUgard MeToljiapaaH
dolinanaHunann:

1. Japaxananran rpaduk meroau. By Meronna aHUK Mab-
Jiym B¥nraH KOHLeHTpalMsIiary TeKIUpUiIyBIu noHu 6op dup
HeYa CTaHJapT 3pUTMallapHUHT MOJSPOTrpaMMaliapy OJIMHAIU.
TynguH GanaHUIMIMA Ba KOHIIEHTpallMsiIap acocuaa mapaxka-
JaHTaH rpaduk Ty3unanu. CYHr TeKIMUpUnagTral 3pUTMaHWuHT
nonsgporpaduk TYIKMHMA YI4aHaOW Ba JapaxanaHraH rpaduk
€épramMua TYNKUH GanaH/UIMIKM acocuIia aHUKJIaHYBYM HOHHUHT
KOHIEHTPAUMACH TOITHIIaIHN.

2. Comurapunr MeTonm XyJUiaHwiranna dakar 6UTra aHuK-
JIaHYBYM WOHHWHI KOHLICHTPALMsCH aHUK O¥yiraH craHmapr
spurMa (C,) HUHT nongporpaMMacu oiuHand. CYHr ury voH
Oynran TeKWMUpUIagUraH 3PUTMAHUHT MONgporpaMMacu
onuHazu. [onsaporpaduk TYIKMHIApHIHT OalaHUTMIMHY h_ Ba
h, Guman Genruiab, HpOTopUKs TY3HIT MyMKUH:

C h
N R
8

h
cm  cm

By epnan spuTMangard MOHHWHT KUAMPHIAETTaH KOHLIEHTpa-
uugacy (C) Tonuiany:

CX=Cﬂ i IH / hCT
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3. Kynmmuanap Kyumn merom. DIeKTponmMsépra TeKIupy-
JIAIUTaH 9PUTMaiaH aHuK Yirdamuard XaXmaa coluHaau Ba
TEKIIUPUIAETTaH Mola (MOH)HUHT NOJsporpaMMacu oJiHa-
Ju. CyHrpa ury spurMara 1-3 M aHMKJIaHYBIWA MOIAAHUHT CTaH-
JapT 9pUTMacHaaH KYiunu0, siHa roasporpaMMacH OJIMHAIH.
Texmupuia€Trad 3pUTMaHUHI KOHLEHTPALMACH KyHuzard
dopmyna Gyiinaa XucobaaHanu:

C h
meKut _ _mexut

c ] T
cm Cm

By epna: h . — cuHanaérrad spuT™a OuilaH KYIUITaH CTaH~
JApT SPUTMAHMHI OUprajiMKaard TYIKUHU GanaHury;
C,. — kymmnaérrad craHaapT 3pUTMaHWHT KOHUEHTPaLUACH;
C,.. KYHHIAruya TOrIany:

Cl oy
s I s

TeKmL. YV +V
CT. TEKI.
By epna: V,_ — sanexrponusépra Kyiluiaras cTaHaapT apuTma-
HUHT XaxXMu (M1);
V. on — SNEKTPONU3EPTa CONMHIAH TEKIIUPWIANUIAH 3PUT-

MAaHWHL XaxXMu (MJ1);
C,, — CTaHZapT 3pUTMaHUHT GOILIAHFUY KOHILIEHTPaLUsCH.

25.10. Dpurmanaru pyx(I) nonn MUKAOPHEH
COMMINTHPUII METONH OMNAH AHVEJIAN

Curamu 50 M Gynrad yiuoB xonbacura KOHLEHTpalUAaCcH
0,5 mr/mn 6ynran pyx cyndar ZnSO, spurmacuiaH 10 M co-
aub, yerura 20 ToMYH KeJlaTHHA TOMU3MIaIU Ba PUTMa XaKMHU
xonba Oenrycuraya Kanui xnopuaHuHr 1N apuTMacuaH Kyiu-
nub etkasunany. Tali€paaHrad SpyUTMa SIXinMnab yalkaTunagu.
By taii€ép OynraH cTaHmapT IPUTMAHUHT KOHLIEHTPALIUACH

C. :—*0,5-ltl =0,lmz/ mn
50
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6¥magu. CYHr LIy CTaHOAPT SPUTMAIAH TO3a MeKTponu3épra 20—
25 mi conuHanu, 15-20 MUHYT HaBOMUOA SPUTMalaH To3a BO-~
nopoj yrxaswiany. 1lynnan cyHr nonsporpamma oo, y aco-
cufia rpadyK TY3WIAIM Ba TYIKKUH OamaHIMIYA aHUKJIAHAIM,
Bomxa curmmu 50 mur 6¥mran Y1yoB Konbacura KOHLEHTpa-
LIMECH HOMA®IYM OynraH pyx cyndar 3PUTMACH COMHAlM, 20
TOMYM KeJIaTWHA KVIIMIaau Ba 5pUTMA XaKMU Kallui XIOpui-
HuHr 1IN spurMacunaH kyiub konba Genrucuraya eTkasuaanu,
SxX1Iad apanamTupuiagy. by apuTMaiaH To3a IeKTponr3epra
20—25 mn Kyitwrany, 3puTMa opkam 15—20 MUHYT BOJOpOJA
YTKasunamy, cyYHr mossiporpaMMaci omvHand. I'paduk acocuma
TYAKHHHAHT Gananmmary tonwnand. Pyx (II) wonu (Zn?**)HuHT
KOHLeHTpauusAcH Kyiunaru GopMynanaH TOTTHIAIM:

cm _ Cmexm & =h Ccm
h h Oy epraH ~“mexw mexwt p
cm  mekut cm

Casounap

1. Mukznopuii aHanmu3HUHT (HU3MK Ba GUBUK-KUMEBHIT Me-
TOJIAPUHUHT KUMEBHUI Meronnapura Hucbarad adsainuru
Humanapnad ubopar?

2. AHANU3HUHT QUMK METOUTAPUHMHT MOXUSTH HMMaaaH
ubopar?

3.Kannaii Mmetonnap bu3uk-KuMEBUH MeTomtap neb ara-
nanu?

4. AHann3HUHT GU3NK Ba QUIMK-KUMEBUM MeTONTapHHU
KaHJak rypyxjapra 6yauim MyMKUH?

5. AHANM3HUHT 2JIEKTPOKVUMEBHI MeTOIIapy KaHmai Typ-
Jlapra axparunagu?

6. AHAMH3HHMHT ONTHK (CIEKTpal) METOIApUTa KHUPYBYH
YCYINapHU TaBCUDUHU KENTHPUHT?

7. AHaIU3HUHT XPOMOTOrpadUK METONUHMHI MOXUSATHHM
TYWYHTHPUHT?

8. AHaJTM3HYHT paTioMeTPUK METOAIApU HUMara acocyiaHanu?

9. ONTUK MeTOIapHUHT YMyMHit TaBcudH Ba CIEKTPOdho-
TOMETPHS, KONOPUMETPHUA Ba (POTOKOIOPUMETPHUS METOMIAPH
XaKua TYIyHYa GepuHr.
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10. EpymImMKHEMHT I0TWIMII KOHYHIIApUTA Kalich KOHYHJIap
Kupagu?

11. OpuUTMaHMHT ONTHK 3WWIUIM KaHAal KaTTaluk Ba Yy
Katicu dopmyna 6¥iinya XucobiaHagu?

12. KonopuMeTpUAHUHT BU3yall METOMIapy Kauaal rypyx-
Jlapra 6ymuHamu?

13. ®OTOKONOPUMETPUAHUHT MOXUATH KAHIaH?

14. KonopuMerpuk MeroniaH dboinanaHuIHUHT cababu Oy
METOIHUHT KalicK XycycHATnapura GOFMK SKAHITATHHN TYLIYH-
THPUO OCpUHT.

15. Kanpait spuTManap KOJOPHMETPUALA CTAHJAPT 3PUT-
Masiap ned oputHiagi?

16. CraHgapt cepusiiap METOOMHHMHI MOXMSTHA HMMalaH
uGopat?

17. TeRrmamTHpUIL METONUMHUHT MOXUATH HUManaH ubopar?

18. DnekTporpaBUMETPHK AHAJIM3HMHT MOXUSTH HUMaLaH
ubopar?

19. BnexrporpaBMMeTPUK aHanU30a MILIATAIAAUTaH DJeK-
TpoAJiap KaHOai xoccanapra sra 6yauium kKepak?

20. AHATH3HMHT TOTEHIMOMETPHK METOIM HUMara acoCaHTaH?

21. ComiITHpuul MEKTPOIIAPH — CTAHAAPT BOTOPO, 3JIEK-
TPOOY Ba KOMOMEN BAEKTPOAUHUHT TYSWIHIINA KAHAAK?

22. Hongporpaduk aHanu3 METOOMHUHT MOXATH HUMAanaH
ubopar?

23. Tonsporpadhuk aHaMU3HU ONUG GOPHITHUHT ACOCHM
1IapT/Iapyu HUMAanapaaH ubopar?

24. Monsiporpaduk TYIKMH HUMaHy udoaanaiam Ba YHUHT
OaaHIIMIK KaHnait oMuira 6ornuk, 6ynanu?

25. Muxpopuii nonsporpadyx aHMKIaliapia Kanaal aHa-
JIM3 METOMIapy KYINaHuIanu?

Tecraap

1. 1 mn ma | mr Cu?t 6¥nran 1000 mn craHgapT spuTMa
Taiépnam yayH kumésuii To3a CuSO,-5H,0 naH Heya rpamMm
onuu kepak?

A) 3,9270 r;

B) 39,270 r; -

C) 19635 r;
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) 1,096 r;
E) 0,39270 r.

2. Tapkubuna Mawnym mMukaopia Fe,O, 6ynran 2,00 r mon-~
nanaH [Fe(SCN)J** moHnapy xucobura ku3wi padray 100 mi
spuT™a Taii€pnanau. Cranaapr cepusaiap meronu 6yiuya Ko~
JIOPMMETPHMK aHMKJIalIma 6y apuTMaHuHr panrd 1 Ma ga 0,1 ¢
Fe,O, cakjloBuM 3puTMa paHIura Moc KeJiau. Monna Tapkubu-
maru Fe,O, HuHr Gous TapkubuHu XucobnaHr.

A) 50%;

B) 0,5%;

C) 2,5%;

) 0,05%;

E) 5,0%.

3. Arap cylonTHUPHITaH CTaHAapT SpUTMaHUHT 1 JUTpHOa
0,005 r anuknmanypuu 31neMeHT OYIub, cTaHIapT 3pUTMa paH-
T'MHHM TeKIIMPUIaIUIraH 3pUTMa paHry OMIaH TeHIAIITHPHUIN
yuyH 20,00 Mn cranmapt sputManu 24,00 My raya cyionTu-
pMIITa TYFpH KeraH O¥nca, aHMKJIaHYBYM 2JIEMEHTHHU TEKINW-
PWIAAMIaH 3PUTMAArd KOHIEHTPaLUACH KaH#ai?

A) 0,5 r/n;

B) 0,05 r/n;

C) 0,005 r/m;

M) 0,0025 r/n;

E) 5,0 r/n.

4. KosopumeTpaa COMMIITAPHO Kypunanurad apuTManapias
OupuHUHAT KoHUeHTpauuacu 0,02 Mr/MiI, 3pUTMa KaBaTHHUHT
Ganangnuru 3ca 10 MM. Arap HKKUHYM 3pUTMaa Yiiia paHroop
MOITAaHUHI KoHleHTpaumsacu 0,015 mr/mn 6yrca, Oy apuTMa
KaBaTv KaHnaih GanaHmivkaa OYiraHa YHUHI paHI'd KOJIOpH-
MeTpAaa Xynau OMpMHYM 3pUTMa paHry Kabu 6Ynu6 kypuHamu?

A) 10,1 mm;

B) 15,6 mmM;

C) 18,0 mm;

) 13,3 mm;

E) 8,8 mm.
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5. MoapgaHuHr 5 rpaMMH cuFiMH 250 Mn YmyoB Konbacuua
cysia spuruirad. CyHrpa 6y spurtManas 50,00 Mn onunub, v
siHa 1 IWTpraya cyioITUpUATad. AHa 1y CYIONTUPWIraH DpUT-
Manaru Fe’* MUKTODUHM aHUKAALIl YIYH 3pUTMa KONOpHUMeET-
pHUK ycyina (TeHrMAaIUTHUPUII METOAM OMIIaH) TEKIIHUPUIIraH.
Cranpaprt sputmaga 0,01 mr/mvn Fe** 6ynraH; cranpaprt spur-
Ma KaBaTUHUHT Sanauamary 30 MM GYIraHna YHUHT paHrd KaBar
KanuHnury 40 MM 6yraH spuTMa paHru 6uiaH Gupaex Gyirad.
By Monnanar TeMUpHMHT (PoU3 MUKIOPUHH XHMCOOIAHT.

A)0,25%;

B)0,50%;

C)2,5%:;

)1,25%;

E) 0,75%.

6. K,Cr,0, spurmacununr koHueHTpauusicu 0,037 mon/n
Oym6, Oy 3puTMA KaBaTWHUHT OanaHmnuru 14,4 cM ra TeHT.
Texiumpunaguran Kanuii 6uxpoMar 6op 3pUTMa KaBATUHUHT
Gananmmry 15,1 cm Gyaca, C HU XpcoOmaHr.

A) 0,035 mon/m;

B) 0,037 mon/i;

C) 0,37 mon/n;

) 0,053 mon/n;

E) 0,0175 mon/n.

7. NiSO, spurMacu KaBaTHHUHT banaHwri h =3,22 cm
630, yHuHr KoHueHTpaiusicu 0,062 mon/n ra TeHr. Tapku-
Ouna NiSO, G¥rad TeKIIMPUIAATaH 3pUTMA KaBaTUHUHT 6a-
nanmmry h =288 cm 6yica, cuHananuran NiSO, spuTma-
CHHUWHT KOHLIeHTpauuscy KaHnai 6ymanu?

A) 0,062 mon/i;

B) 0,031 mon/n;

C) 0,0693 mon/n;

) 0,693 mon/n;

E) 0,620 mon/xn.

8. borupma konopumerpna Fe*t noHnapu aMMoHIiA ponaHun
NH,SCN uimupokuaa spyTMazas Tonwuy. Texumpwiaérran
IPUTMAHWHT GanaHmmurd 27,9 MM Ba cTaHiapT 3puTMAHUHT Ga-
nanury 30,3 MM 6YnraHna paHrHUHT OMp XWUTATH Ky3aTHIain.
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Cranpapr spurMana 100 mr/m Temup 6¥nca, TeKIIMpUIaAUraH
spurManary Fe* voHnapu MUKIOPUHM XMCOOIaHT.

A) 105,7 mr/n;

B) 100,7 mr/x;

C) 107,5 mr/m;

) 10,75 mr/m; ’

E) 1,057 mr/n.

9. ConMuTUpWIAETTaH SpUTMATapHIaH OMPUHUHT KOHLIEH-
tpauusicn 0,002 mr/mi, spuTMa KaBaTMHHUHT Gananmiry 10
MmM. bonika 1y Mojia spuTMacHHUHT KoHIeHTpauusicu 0,0015
Mr/mi1 6yica, spuTMa KaBaty O6anaHIIMTK Kanaai 6ynca, aiinu
3pUTMA paHry OMPUHYM 3pUTMaHKU paHrunek 6ymanu?

A) 133 MMm;

B) 10,3 mm;

C) 1,33 MMm;

) 13,3 MmM;

E) 31,3 mm.

10. Cysnaru NH,* nonu Heccnep peakrvsy Ouiian Gotup-
Ma KOopUMeTpAa aHUKIaHIK. TeKIIUpWIaéTrad CyBHUHT paH-
TM KYIOKJIUTH KaBat Ganamymury 38 MM 6ynraHna, KaBaTUHUHT
Ganmananury 34 MM 6YiIraH cTaHAAPT SPUTMAHUHT PAHTUIA TEHI-
nmamau. Ctannapr sputMa 4 Mr/n aMmmonuii Hutpar NH,NO,
G¥nca, cysnarn NH,* vonnapu MUKAOPUHU XUCOOJIaHT.

A) 1,79 mr/n;

B) 35,8 mr/xn;

C) 8,35 mr/m;

) 5,38 mr/m;

E) 3,58 wmr/m.

11. Toprumu 1,000 r 6¥n1raH KOTAIIMA SPUTHIANA Ba KEPAKIIH
MIUTOB/IaH KeinH ¥3 Tapkubuaa HMnO, xonminary Mapraser 6op
300,00 mi1 aputMa xocwi Kuwivdou. CraHaapTr apurMa cudaTtiga
xanuii nepmadrasatHudr 0,0100 N spurMmacunan doligananuna-
Iy. PaHrHUHr OMp XMJUIMIM SPUTMANapHUHI OalaHIUIATU
MyTaHocub Tap3na 5,00 cMm Ba 8,49 cMm G¥iraHza KysaTWIIu.
KOTHIIMAZArd MapraHelHUHT Macca KicMH(%)H1 XUCOOIaHT.

A) 1,89%;

B) 1,98%;
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C) 8,19%;
) 0,189%;
E) 18,9%.

12. DpUTMaHUHT ONTUK 3UWIWTH KIOBETANATH KABATHHUHT

KatuHiury 2 oM 6ynranja 0,14 ra TeHr. DpUTMaHUHT MOJISD
joth koabduumentu 4650 ra Tedr G¥nca, 1 AuTp spUTMaja
KaHYa MyC HoHnapu 6ynann?

A) 9,60 wmr;
B) 0,96 wmr;
C) 0,69 wmr;
) 0,48 mr;
E) 6,90 mr.

13. Muc korHimmacuHuHT ToptuMu 0,650 r 6¥nran Hamy-

HacH 3PUTWITa4, aMMMaK 3pUTMacy OwiaH TabCHpJallrasia
500 M1 paHIIM 3pUTMa XOCKUJT KMIHUHAW. By 3pUTMaHMHT Kio-
BeTaJaru KaauHIury 2 cM Oynrasmary ontuk suanuru 0,254 ra
TeHr 6ynau. Arap Mmoussp otvll KoadduuueHtu 423 6yica,
KOTHIOMANAr MUcC Macca KMCMUHU (%) aHuKIAHT.

A) 2,92%;
B) 4,61%;
C) 1,46%;
H) 14,6%;
E) 0,73%.

14. Toxk xyuu 3,85 A Gynranna 15 MUHYTHA Karoana KaH4a

HHUKeN axpamub yukanu?

A) 1,54 T
- B) 1,054 1;
C) 154,
M) 0,77 1
E) 0,154 r.

15. Tok xyum 2,5 A Gyiradga 12 MUHYTAA KaH4ya KaaMUH

cynbaTHu mapyaiam MyMKUH?

A) 0,1944 r;
B) 0,972 r;
C) 19,44 r;
) 1,944 r;
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E) 4,491 r.

16. Tox xyuu 2,3 A 6ynranga Na,SO, SpUTMacHHUHT JIEKTPO-

nu3KIa 6 MUHYTIA HeYa MWUTWIMTD BOOOPOJL aXXpanib unkamu?

A) 96 mu; f
B) 9,6 wmn;

C) 6,9 mi;

A) 48 mn;

E) 960 m.

17. 2,456 v ZnCl, Hu Kyun 5 A 6¥nraH 2/1eKTp TOKM OuaH

napyanain y9yH pyx XJIOpMI 3pMTMacH OpKalW HedYa MHHYT
9NIEKTP TOKHM JTKazub TypHIl Kepak?

A) 5,75 munyr;
B) 6,5 munyT;

C) 115 muHyT;
) 1,15 muHyT;
E) 11,5 MunyT.

18. Toxk kyum 0,45 A 6ynranza 0,2 r HUKes axpaTnO OUIl

YUYH KaHya BakT Kepak OViianu?

A) 24 muHyT;
B) 36 muHyT;
C) 4,2 MuHYT;
) 12 munHyT;
E) 48 muHyT.

19. 70 munytaa 0,2345 r pyx axparid oIUIN Y4yH KaHuaii

MHUKIOpIard TOK Ky4u 3apyp 6ynanu?

A) 0,1468 A;
B) 0,1648 A;
C) 1,6480 A;
1) 16,480 A;
E) 0,0324 A.

20. Tok 6Vitmuya yaym 90% ra TeHr 6¥nca, MUC KYIIOPOCH

apUTMacKuaH ToK Kydu 0,2 A Ginranaa 75 MuHyTAa 3JIEKTPO-
JIM3 HaTWXKacHfla Heua rpaMM MHC aXpanuo uuxagu?

A) 2,6680 r;
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B) 0,6268 1;
C) 0,2668 r;
1) 0,1334 r;
E) 0,3143 1.

21. CuSO, spurmacuHu 16 MuHyT 40 cekyna naBomuaa 1,5
A TOK KyuM OUIaH 2NEKTPOAM3 KWIMHraHga Karoqjia KaHda
MHC METANU axpananu?

A) 9,440 r;

B) 0,247 1;

C) 4,494 1

1) 0,494 r;

E) 0,944 r.

22. AgNQO, spuTMacH OpKaiy 3 A ra TeHI TOK KyuM yTKa-
swiraHia, karoama 1,0r KyMyur axpaiuiiy yIyH KaH4a BakT
Kepak oynanu?

A) 4 MUHYT;

B) 50 muHyT;

C) 2,5 muHyT;

A) 0,5 muHyT;

E) 5 MuHYT.



baxrcusimuk xonaraapuia Oupusyu €paaM KypcaTHin

Kanpait 6axtcusnuk 103 GepulingaH KaTsy Hasap 3yIIUK
ounaH wrdoKopHU Yakupuil jo3uM. Kyhnaa ésunrannap gakar
GupuHYHM épaaM cudaTuia KymaHuIamm:

1. Kyiimm: 6¥ipHHYM Japaxany KYHUILI-TEPUHHUHT KU3apUILIH
Kysarunanu. Kyifran xoiira 90-96%nu otun cnupr GuinaH
XynnaHraH nmaxta Kydunagu, 0y Oup Heva MapTa TakpoprnaHaay.

WkkuHYM gapaxanu Kyituiima Tepyaa mydakyanap X0CUil
OYmanu; Tepu cnUpT OuWaH IOKOpHAa KYpcaTwiraHAeK Wil-
na"Haau, €xu 3-5% nu KMnO, sputmacu €xu sHCU
taiépnaHrad 5%nau TaHWH dpUTMacy OUJIaH TepH XUrappaHITa
KUPTYHYA XYInaHauu. .

VauHYK napaxany KyWMInaa TYKMMAXapHUHT Oy3unviuf
KysaTunany, OyHna xyiiraH xoit crepwuiaHrad OUHT OusaH
Oolinanany Ba WKGOKOP YaKHUPWIAIH.

2. Karra xecunmmnap. CyB OuIaH XKapoXaTHU 10BMaciuK
Kepak! KoHHM V31 xXapoxaTHu To3anaiinu. Mycraxxam xoiina-
wub onraH XKUcMIap, MacaiaH, mMma 6ynaknapu wudoxop
WILNTUPOKWUCHU3 XAPOXATIAH OJMHMACIHIU N03uM. JKapoxar
CTePWIIAHTAH KYPYK Joka OwmnaH 6oinanany. Ilaxta winmarin-
MacJIUTy Kepak. Arap crepuiaHrad joka 6ynmaca, goiinana-
HWJIMAaraH Ba Ja3MOJIJIaHTaH JacTpyMon GHaH XKapoXaTHH 0oi-
Jlanl Xam MyMk#H. Ky4au KoH oKHIIIIa XapoXaTiaH I0KOpH KUCM
KATTHK, cMKM0 GoilinaHamu.

3. Tepunu KacaoTaNAp, HIIKOPAAD, Opom, docdop Tomonn-
pan Kysinnm. Kyiira ol BogonpoBo XyMparuaari Ky4i cys
oKMMU 6unaH foBunany. [lyHaaH cyHr SXTHETIMK O1itaH (MLIKOp
TabCcUpKAa Kyiiranpa) 1%mu cupka Kucnora spuTMacu OuinaH
€Ku (kucnora TabcMpuia KyiraHaa) HaTtpuid ruapoxkapboHar-
HUHI' 1%nu spuTMacu GuiaaH KyiiraH Xoil roBunangu. bpom
TabCUpHAA KyWTraH/la TaHAHUHT Ky#raH xolu OeHzon OunaH
ioBunanu. @ocdop Tabcupuaa KyWraHfa TaHaHUHT KyiraH
KucMura Muc cyiadbatHUHT 1% M spuTMacura IyMaMpuirad
JoKa Kyiunub, yHu Oup Heya Mapra anMallTUPUIagd.

4. Kyz xyitmumm. ByHnait xonma xy3HM JOUMMO OYMK XOJaa
yLU1ab BOLOMPOBOJ XYMparviaaH Myl cyB OKUMHU OiiaH IOBHIL
kepak 6ymamu. 3ymmmk 6unaH ummbokop vakupuiaai. Kys uu-
KOpJiap TabCUPHIAaH Kyiica, 6opar KMCIOTaHUHT 2%JI1 3pUTMacH
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OuNaH IOBWIMIIM, KMCIOTA TabCUPKWa KYWTaHZa 3ca HaTpuid
THAPOKapGOHATHUHT 3%nM 3pyUTMacH OMIaH I0BUIIMIIM JIO3UM.

5. Ormz Ba JaOjapHHAEr WIKODIAP, KHCIOTANAP Ba OFHp
MeTJLIAP TY3NAPAARHT S3PETMANADH TABCHPHIAH Kyiimum. 3axapra
KAplIM BOCHUTAJIAp, MacaiaH, CYyT, OKCWI, CYJIM KaliHaTMacu
ucTesMon KunuHanu. Kucnoranap TabcUpMIa KyWraHua orus
OVmauFMHM 6Yp KM MarHuil OKCUI cycneH3Msicu OuiaH
yaiuiIanu, UIKopiaap TabcUpuia KyWraHua 3ca OFu3 OVIINnrK
CHpKA KUCJIOTAHUHT 1 %M1 apuT™Macy KM JIMMOH 11apOaTHHWHT
CYBJIM 2pWUTMacu OMiaH yaliuiagn.

6. Hadac o fijnapuny sUUHEIAHTHDPYBYM rasnap, Xiop,
OpoM, BOAOpOI XNOPHI, A30T OKCHAJAPH TALCHPHIA 3aXapia-
gy, 3axapnaHrad ofaM To3a xarora onulb uyukunub, Gezorta
kununamaiinu. Cys Oyriapy, HaTpuil ruapokapboHar spuTMa-
CUHM TTypKall Ounad uHransuus KunuHana. Kucinopon 6unax
Habac onaupunany. Hadac onui t¥xtab Konca, xabpnaHrax
cyHBMI Hadac ongupunaaq.

7. Bonopon cyndmn, uc rasm, NHAHML KHCAOTA, APCHH Ta3M,
dochnn onnan 3axapnapmimu. JKabprnaHraH To3a XaBora ojub
quKuiIuG, Ge3opta kumuHMaini. Orup axgonna 6¥nca, cyHBUA
Habac (kucnopon 6unan) ongupwnany. nanun kuenora Tab-
CUpUia 3axapilaHrasga 2 r Harpuit THocyiadar Ba 0,5 r HaTpuii
HUTPATHUHT 50 M cyBlard SpUTMacH UCTebMON KMJIVHAINA.

8. Avvmaknan 2axapiasmn. Cypka €Ki JIMMOH apGaTv KyLmT-
TaH Ky MUKIOPOATH CYyB MUMPWIAIW Ba KycHIlnra MaxOyp Kumg-
HamW. YCHMIUK MOIH, CYT EKM TYXYM OKCHIIA MUMPHWIAIHA. AMMUAK
Oyerapu 6rtad Hadac oJMIIIA 3aXapiaHuil 103 Gepea, XabprnaH-
TAH OMMK XABOTa ONUO YMKWIWO, YHY THHY KONIMPUIany.

9. Xap xmn 3axapiaap xucobura 3axapaanmm. JKabpiaHram-
ra MUC KyNopocHHMHT 3%mm apuTMacuaad 15725 M uaupu-
aub, Kycuiura MaxOyp KWiIMHaad Ba wy iyn Gunad 3axap
OILKO30HAAH YMKAPUIIAAN.
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WUnosanap

1-xcadsan
Peaxruenap spurManapyHi Taiiépnain
Moa
T H Mane; 3uwmm-| @owus '’ MHKAOPH, T
7 [OMR opmysacu | KR |y muKIo-| Hopatg1- (1 aurp
HUITH MaccacH : auru, N
P r/mn | pu, % IPUTMA
a.M.6.
YUYH)
Kncnoranap
1. Hnmpat HNO, 63,0 14 65,3 14,5
(KoHIL)
145,0 mn,
=14,
2 Hurpart HNO, } _ ) 2 lauTpra
(cyrom.) eTTyHYa
JIUCT.CYB
Ky uniany.
N bt TS 98,0 | 1,84 | 956 36
| (xon1w.) PETA * " ?
56 mu,
p=1,84, |
4.|CYadaT) Y S04 : w - s |- 2 Jtors
(cyron.) eTTyHYA
JHCT.CYB
KVUIHnamn.
5. |Xtopuz HCI 36,5 | 1,19 | 37,2 12
(xoH.)
162 mx,
p=1,19,
5 Xopwa HCI } ~ 7.1 9 LouTpra
(cyron.) eTryHYa
JUHCT.CYB
KVILH A M.
7.1 C#pxal oy coon | 60,0 | 105 | 995 17
(xoH1.) 3
120 mn,
p=1,035,
g.| Cupxal -y coon 2 L mirpra
(cymon.) 3 eTTyHYa
JTHCT.CYE
KYamu.
150 1 ommb,
9pUT™A
BuHo LiuTpra
9| (eyomy| HCHOs | 150 - e 2 s
IWCT. CYB
KVIUHIaau.,
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I-acadeannune dasomu

Mone- Monna
T y H 3uunn- | Dous MHKLOPH, T
/ Homnanu- | @opmy- | xyasip #1; -+ ooy Hopman- a
Lm aacu  |maccac- muru, N sl
p By r/™Mn | pu, % IPHUTMA
S Y4YH)
Acocaap
AMMoHIt
1| ruppoxkeun | NHOH | 350 0,91 25 15
(xoH11.)
138 mu
KOHII.
aMMOHKH
AvMonuTi
2.\ ruppokeun | NHOH | - - - IR s
( ) 4 ra | autpra
yior. eTTyHY2
JIHCT.CYB
Kyinanm.
DpuTMa
bBapuitnu | Ba(OH),. TYHUHTaH
e | smoT| M| - ] %% |63r1ammp
3IpUTMaaa)
DpuTtMa
_ _ TYAMHTaH
4.|Oxaxnu cys| Ca(OH),| 74,0 0,05 (131 1 smp
3pUTMANA)
112 r cysma
3pHTIIHG,
Kammit Xammu 1
5. ruapoxcun | KOH 56,0 - - 2 JIUTpra
(cywoir.) CTIYHYA
AWCT.CYB
KVIUHJI3a.
240 r cynna
IpUTHAUD
6| ook | NaoH | 400 | - 5 6 XXM 1
THIPOKCHIT JuTpra
€TKA3WNATH.
80 rcyema
Hatpuit SpUTHANHD
7.| runpoxcun | NaOH 40,0 - - 2 Xaxmu 1
(cyron.) JIUTpra
CTKA3IAIH.
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I-oicadsannune dagomu

Momnna
T Homnann- Monexyxnsp Hopwman-| Muxmopn, 1 (1
/ DopMyitack MACCACH
M auru N | awrp spurMa
p a.M.0.
YuyH)
Tysmap
. [AEOMIIR 403 9RO 375 0.5 62,5
"| wHuTpat R 2 *
AJTIOMHHHIH .
2z XHDRRA AlCl,;:6H,0 2415 0,5 40,2
AmoMHHHii|
¥ o AL(80)), 342 0,5 28,5
300 r Ty3Hu
AMMOHMIT CYBra 3puTHbd
4. aleTaT CH,CODNH, T 4 xaxmn 1 JauTpra
eTKasuIa .
96 r axmn
MajiiamaHrad
5. ﬁxﬁﬁﬁf (NH,),CO, 96 2| rysm 1o
2N NH,OH na
OPUTHARTH.
6. | AMmomHit | Ny No, 80,0 0,5 40,0
HHUTpaT
351 Ty3 100 mn
CYBIA DPUTH-
. JIANW Ba SpPHUTMA
AMMOHHI ; I nutpra et-
T SREATT (NH,),C,0,H,0 142 0,5 syiaa ON
NH,OH sput-
MACH Ki1um-
JIajiu.
57t 1y3 100 Mn
CYBNA IPUTH-
nmb, | muTpra
8| | - NE)S,0, 228 0,5 errynya
pey: NH,OHuunr
2N spuT™acH-
faH Kyunnanm.
AMMOHUH
9, PORAHHI NH,SCN 76 0,5 38,0
AMMOHUI :
10. cynder (NH),S0, 132 2 132,0
T Ba(NO3)2 261 0,5 62,5
HHTPAT
bapwii X
12. AIODHT BaCl,:2H,0 244 0,5 61,0
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I-ocadeasinune dagomu

80,8 r1y3
cylontupriaran HNO,
BucmyT . . A 3pUTHAALH,
13| Sumpar | BiNO);SH,O | 485 | 0.5 il
AUCTHL.CcYB Kmb
12 ra eTRasunaNM.
52,57 1y3
cyrourrupiiran HCl
14, Ef;[:g; BiCl, 315 A2 IPUTIING, cyB
Kymub 1mmtpra
CTKA3HIIAnH.
Furcrmn 5 2,5vTy3 | auTp cysia
15 o CaSO,2H,0 1721 - ol
16. }f"’”‘“"‘f Cd(NO,),4H,0 [380,5] 0,5 Y7
Kanvmii
170 cropms | C4C25H,0 | 228 | 05 27.0
18, lm‘: KNO, 1| o5 50,5
19. Hﬁ‘;ﬁf KNO, 85 | 05 42,5
20| et KBr 1o | 05 59,5
Kanui
2. | K,Cr,0, 2941 05 74,0
= el X,Co, 138 | 05 34,5
Kannii
23.| nepman- KMnO, 158 0.05 1,6
raHart
24, p;”ﬁ‘;’; KSCN 97 { 05 485
Kanwit
25. xnopun KCl 74.5 0,5 37,25
26. x‘;ﬂ;g‘: K,Cro, 194 | 05 g i
Kanumit
27. ‘f{ﬁ?‘ﬁ;f‘ K,[Fe(CN),| 329 05 55,0
theppar
Kanuit
28. r‘;‘;"?ﬁ“}‘a K,[Fe(CN),]'3H20 | 422 | 0,5 52,5
(eppar
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I-oicadsannune dasomu

29. Kanwit ftopun KJ 166 0,5 83,0
30.| Kanumit cyndar | Caso,2H,0 | 172 | - 1;1’:;‘:;2:
31.] Kannuit xmopun CaCI2-6H20 219 0,5 54,8
32.| Kamumit surpar | Ca(NO,),4H,0 [ 236 | 0,5 59,0
33.| KoGaar wurpar | Co(NO,),6H,0 291 0,5 72,8
34.] Kobanr xiopun CoCl,6H,0 238 | 05 59,5
8,5 T Tyauu cyBna
35.] Kymym HuTpar AgNO, 169,9 | 0,05 apm?lﬁl;é.::(m 2
CTKAIUITATH.
36.| Marnnit xopug MgCL-6H,0 203 0,5 50,8
37.Mapranen nurpat| Mn(NO,),"3H,0| 287 0,5 71,7
38.|Mapraren cyadar| MnSO,4H,0 223,1 | 0.5 55,8
39 Muc auTpar Cu(NO,),3H,0 | 242,06 | 0,5 62.5
40. Muc cyndar CuSO,/5H,0 2500 | 0.5 62,5
41.} Harpmit nurpur NaNO, 69 0.5 345
42.| Harpuit cyndar | Na,SO,10H,0 | 3222 | 0,5 85,6
43| Harpui cyndur | Na,SO,7H,0 252,0 ] 0.5 63,0
a4. mﬁ'}i;ﬁgr Na,S,0,5H,0 | 2482 | 0.5 62,0
45.1 Harpui xropun NaCl 38,5 0,5 29,25
46.| Harpuii kapbonar| Na,CO,-10H,0 286 0,5 71,5
47.1 Harpwuit auerar CH,COONa 136,0 | 1,0 136
43, Mool mRo- | NaHCH,06 | 172 | 1.0 172
49. H“j;‘gf SatPO” | Na,HPO, 12H,0{ 358 | 0.5 59,7
50.| Hatpuit kapboHar Na,CO, 106 0,5 26,5
51.) Hugen mutpar | Ni(NO,),-6H,0 } 290,8 | 0,5 72,7
52.| Huken cyadar NiSO,7H,0 281 0,5 70,2
53. Pyx Hutpat Zn(NO,),)7H,0 | 297,5 | 0,5 744
54. Pyx xnopua ZnCl, 136 0,5 34,0
56.1 r Ty3HH
HNO, nunr 2N
apuTMacHuaH 120
55.|Cumob (1)-uutpar| Hg,(NO,),-2H,0| 561.3 | 0,2 | mux na sputuo, 1
JAWTPTA eTrYHYa
JKHACT.CYB
KVUIHIAN.
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I-ycadeannune dagomu

Cumob(11)-

34,31 ysun HNO,
HunHr 2N
spurMacuaan 100

56. st Hg(NO,),'H,0 343 10,2 a———-
JHUTPpra ¢IryHya
JHUCTIL.CYB KYUIHAAmN.
i C’;;’Sﬁﬁﬂ’“ Hedl, 2715 | 0,2 27.2=
CrpoHuuit
e HHTpaT St(NO,), 211,61 05 52.9
CrpoHumit
N opn SIC1,6H,0 | 266,60, 66,7
38,2 r SbCl; nu HCI
HUHT 4N
sputMmacuaan 150
Cypma(lll)- - M KY1G
60. XTOBHL SbCl, 228,110.5 e g P
I N spurmacunan
Kyuué 1a raga
CYIONTHPHIAIH.
61. x;:;;:g;? Cr(80,),18H,0 | 716505 59,7
Xpow (1TD)- i
621 “nopun CrCly 61,0 266 | 0,5 44,3
56,4 r ty3uu 250 ma
konu. HCl na spum6
B Ka;zﬁ;&l)— SnCl,-2H,0 225,610,5] 1 antpraerrysua
JHCT.CYB Ky1HG
CYIORTHPHIAAH,
94,7 r TY3 CYIONTH-
i punran CH,COOH
64. Kﬁﬂ;ﬁ“" Pb(CH,C00),-3H,0 | 379,3 | 0,5 | xa spumuwms, 1 aurp
ra eTryHYa (HCT.CYR
KYILUMIann,
VDFOLIHH
65. “}’ng PB(NO,), 3312} 05 82.8
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2-acadsan

Honnapnu Tonuim yuyn Maxcyc peakruBiap

Ne Hommanuiuu t  Taitépnaiu

) ASTH3apuH 0,1% a1 cynnu apuT™MacH éxu 96% i
: C1,H,0,(OH),SO,Na ITHA CTTMPTHIATH TYIHHHTAH SPHTMACH.

2.| Amovmmon C, H, O,(NH,), 0,5r amomirHoH 500 au cysuma

aputuaamy (0,1% au spuT™a)

Avvonnit momubaar (NH,),

70 ramMmMoHMii Monubnar 55 mn 25% an
AMMMaK SpPHTMAcK Ba 265 Mi cyB
apandimMacrHaa spuTHIagy. Yerura 270

3. MoO st HNO, (p=1,2 r/mn) Ba 400 M1 cys
4 apanaumMacy Kyirnnann.2 cyTka THHY
Kongupunub, cyHT THHHK 5pHTMa DOILKa
HIHLITA COJIMHAMIM.
200 M KOHL.AMMHAK 3pHTMACH
BOZOPOA cyapua Ounan TYHMHTYPUIANK;
4.1 Ammonmii cyndun (NH,),S stHa 200 MI KOHLL.aMMHaK 5pUTMAcH
KVIumb, AHCTH/UTAHTaH cyB 6MIaH
lauTpraya cylonTHpHIAIH.
AMMOHU#H
& r cumob (I1)-xnopua Ba 9 r aMMOHHIT
5.| terpapomaHomepkypar(ll) .
(NH,), {Hg(SCN) | poxanun 100 mMx cyBna SpuTHIanH.
& AHWIHH XN0pIHAPATH 10 mr apmmus Ba 10 Mo HCI (p=1,19
’ CHNH,-HCl T/MI) ApanamiTHpIIanm.
7. Booicii &y 1 M 6pom cyrokgamri 100 mn cysna
SPHTHAATH.
8 JuvernvoxeuM (Uyraes) | 1 rauvermaravokenmen 100 mm 96%
g peaktusu (C,H.N,O,) JIM 3TH CITUPTHIA SPUTHIALH.
0,01 r nurizonnn 100 mn CCl, (Exn
9.1 MHumuson SC(N,HCH,), CHCI,)na spuaans.
10 Hudenun kapbasun 1 r pearextrm 100 M 96% u s1Hn
y OC(NH-NH-CH,), CIUPTHAA 3PHTHIANH.
1 r audennnamus 100 mn xonu. H SO,
11} Hudenmnamun (C.H,),NH G- RIAT S TR
1,3 r #ion Ba 31 KJ 1081 mucT.cysna
12. Homnu cys I ,+KJ IPUTHIIAIN BA SPHTMA XaXMHK | auTpra
eTTyHYa JUCTMIUTAHIaH CYB KYLniIany.
22 r Ty3HHW | AUTP AMCTH/UIAHTAH CYBAA
HCHTHO SPUTHIAAH, 5 MHHYT
13 Kanuit nurunpoantiMonar | kaitHaTwiaau, coButid KOH muur 6N

KH,SbO,

apuT™MacHian 35 M kyumnaan.l cyTka
THHY KO IUPHIaIY Ba CYHIpa

PUITPIAHAIN.
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2-dcadeantune dagomu

Hosaauunru

Tapépaam

14.

Kpaxman spuTtMmacu

1 r xpaxMan 3-5 Ma coByK cyn §unan
apanaurtHpunanu. by apanaumara 100
MJl HMCCHEK JMCTHIAHIAH CYB
K¥munagH, KaiiHaTHRagu,
apataliTHPHUAAAN, CYHT COBMTHIANN.

Marieanan apanauima
MgCl,+NH Cl+NH,OH

100 r MgClL,'6H,0 pa 100 r NH,CI
AMCTMIL.CYBIA 3pHTHAKG, yerura 50
Ma 25% nv NH,OH xyuunangu sa |
JIMTPTra eTryHya AMCTHANaHTaH cYB
OUITAH CYIONTHPUIAALH,

16.

Hartpuii rekcanurpo (I11)-
robBantar Na,|Co(NO,) |

L1 T Hdl ke
koGant suTpuT 50 Ma AMcTHIAHTAN
cysia sputHnaim, 1 s 80% au
CHpKa KHcloTa Kyuwiaiu, 48 coar
THHY KOIAHWPHIAAH cynT,
GUATHPIAHUD, THCTHIAAHTAH Cyl
Bunan 10O Ma rava cywaTMpHUARRK
¢xm 40 r HaTpnril KoBANTHUTPUT
100M7 JHCTHILIAHTAH CYBAA

17.

Hatpuit uurponpyccua, 3% nm
aputMack Na,[Fe(CN),NO|

'_\pu'ru.nn_r'_!‘u
3r pcakTHBAM 97 MI ZMCTHARAHTAH
CYBA 3pUTHIlAJM.

18.

Hatpuii poausonar, 5% nn
aputma Na,C O,

51 peakTHBHHM 95 M AHCTHIIAHIAH
CYBIA DDUTHIIALH

19.

Heeenep peaxtusu
K,|Hgl,]+KOH

8 r kanui Monma pa 11,5 r cumo6(ID)-
HOAHAHK 45 M ZHUCTHIIAHTAH CYDBaa
spurHnanyu.Yerura KON umHr 6N
spuTMacuaan 50 Ma kViuuaanu, THHY
Koaaupunany sa u¥kMa yeruaaru
CYIOKIMK DOoMiXa CKAAHKara Kyiuius,
THKMHH 314 BEKMTHAAIH.

20.

Harpuit-gipromun
rekcanuTpo(ll)-xynpar
Na,|PbCu(NO,),]

2 r Hatpuit HuTpUT (X.7.), 0,09 T Muc
anerar Ba 1,6 v xypromuH anerar 16
M nucTua.cys Ba 0,2 ma 30% nu
CHpKa KMCIOTA apajiaill MacHa
IPUTHAANM.

21.

Cyadacannuun kucnora, 10%
au spurmacu HO,S
C,H.HCOOH

10 v kucaoranu 90 M cysaa
IPUTUNAIAN.

22.

¥pauun auerar UO,(CH,CO0),

Tysuunr 30% 11 cMpKa KMCNOTAAATH
TYHUMHIAH 3PUTMACH.

Dayproit pcakTHBN (KYMYLI-

1,7 r KyMyuE HUTPAT B 25 T Kanui
HUTPAT AUCTHILIAHTAH CyBaa
IpUTUAATH, 25% AU aMMHaK

23, AMMHUAKIIK 3pHT™Ma) Spwmseiial 17 st xYockraiti
+ + : 4 :
e e e JHCTHIIAHTAN ¢yB K uG, spurma 1
AWTPTA CTRAZHIALM.
24. Pyxeun C,H, N ,Cl 0,1 r pykeun 100 Ma cysaa

APHTHIAIN.

552



3-oicadsan

bab3u OHp MBIMKATOPNAP 3PUTMACHHH Talépaam

Nd HMnnukatopuusr HomMu pH . Taitépnam ycy1u
1

i Mertun sapranporu (0,1% a1 3.1-4.4 0,1 r unpukatop 100 M1

i IPHTMA) >N | AMCTHLIAHTAH CyBOa 3PUTHIAIM.
) Metun kuzun (0,1% an 4.4-6.2 0.1 r uuauxaropau 100 ma 96%

* 3pHTMa) v JIH 9THJI CIIHUPTHA SPHTHITAIHN.
3 Denondranenn (0,1% nu 8.0-10.0 0,1 r unaukaropuu 100 M1 96%

h 3PHUTMACH) ? ? T STHN CRUPTHAA SPHTHIAAH.

g . 0,5 r uuaukatop 100mn

4| Jlaxaye (0,5% s sputsacu)| 5,8-8,0 JMCTULIAHTAH CYBIA SPUTHIAMIH.

4-ncadean

M}'XBM KHCJIOTAJIAD BA ACOCHAPHHHI HOHJAHHII KOHCTAHTAMA~

pu (25°C)
Hownaauum
T/p] Hommanmmu Dopumynacu RORCtA e pK xuitmaTu
Kncnoramap
H,C,H,O K=9,110-* 3,04
L. Buno S e K,= 4,3:10% 4,37
2 Mamoitomur HJO 2,3-10:9 10,64
3. | Tumoxnopur HCIO 5,0-10 7,30
4, Juxpomar H,Cr,0, K,=2310? 1,64
5. Hogar HJO, 0,79
H,CO K=4,510" 6,35
6. [ KapGomar % K= 4,810 10,32
. ! H,Si0 K= 1,010 10,0
7. | Metaacnnukar 2>> 3 K;= 2.0-10-12 11,70
8. Hutpur HNO, 5,1-10¢ 5,30
9. | OproGopar H,BO, K= 5.8:10-1 9.24 -
H,C,O K=135,6-10"2 1,25
0. Axexr 55 K= 5.4-10° 4,27
H,SiO, K= 1,310 9,9
11.| Oprocuwauxar >> K,= 1,6-10-12 11,8
> K,=2,0-10-" 13,7
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4-xcadeannune dagomu

Wonnanuim
T/p] Homnanmum Dopmyack S it o 1] pK kuitmMaTa
Kucnotanap
H.PO, K,=7,6:10" 2,12
12.1 Oprotocdar >> K,=6,2-10* 7,21
>> K.=4,2-108 12,38
H,C,H,O K=3,5104 3,46
13. Onma 41 >a>4 5 K'= 8,910 505
K=3,0-102 1,52
H,P,0, l(; gy ’
=3,2-10¢ 2,64
.| Thflogocaus o K.=2,0107 6.70
K,.=4.3-101 9,37
15.] Ponanuni HSCN 1,410 0,85
16.] Cammgn C,H (OH)COOH 1,1-10°3 2,97
17. Cupka CH,COOH 1,74-10- 4,76
18. Cyndar H,S0, K= 1,2-107 1,94
_ H,S K=10107 6,99
19. Cyndmn >1> Ki: 1,3-10-1 12,89
H,80 K=1,7-10 1,76
20. CY-T“i’HT é), 3 Kiz 6,2-10% 7,20
1 Cyagocaru- |CH,(OHY(COOH)SOH| K,= 1410 2,86
: LHT 5% K,=1,8-102 11,74
H,PO. K,=16:102 1,80
22.1 ' Dosdomut 5 K,=20107 | 670
23. Dropun HF 6,8-10+4 3,17
24.| Xnmopcupka CH,CICOOH 2,86
H,CrO, K=1,1-10 0,98
24} - Xpoo >> K;=32107| 630
H,C,H,0O K.=1,6-10" 4,21
26. Kaxpabo % ;>‘ 4 Ki: 2,3-106 563
27. Tinanun HCN 6,2:10-10 9,21
DATA K=10-10? 1.99
28 STHeHaHa- 2> K,=2,1:10 2,67
"} MuHTPa cHpKa >> K,=5,4-107 6,27
>> K=1,1-10" 10,95
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4-orcadsannune dagomu

T
. Hornmanumm pK
1{; Hosmasum @opmyacu Moaiain i 4 Ruthieary
Acocnap
1.| Avvmaxopumvacw | NHAHO |1 176108 | 4755
2. AHWIKUH C.H.NH, 4,2:10® 9,38
3. | bapuii ruapoxcun Ba(OH), K,= 23101 0,64
4. MMapoxcunaMiH NH,0H+H,0 9,6:10* 8,02
5, Mudennnamun (C,H,),NH+H,0 T.1-1(r1 13,15
6. | Kanuuii ruapokcun Ca(OH)2 K,= 4,0-102 1,40
7.1 Kymymr rtHapokeis AgOH 5,0-107 2,30
. Pb(OH) K,=9,55-10 3,02
8. | Kypromus runpoxcus N5l Klf 3,010+ 7,52
8-OKCHXHHOTHH C,H,ON+H,0 1,0-10°* 8,99
10. TuoMoueBuHa CS(NH,),+H,0 1,35-10- 11,87
11 Yporponnu (CH,),N,+H,0 1.4-10° 8,87
12. XuHonuH C,H,N+H,0 6,3-101° 9,20
S-orcadean
MyxuM KaMm 3pyBYaH MOATAAPHUHT SpYBUaHIIMK
KynaiTMacu
T/p] Momranuur dopmynacu 9% a{i‘ﬂﬂ;x gz:;macﬁ
3 ? KYpCaTKHYK
1 4 AgBr (Ag*, Br) 5.3-101 12,28
2 Ag,CO.(2Agt, CO») 8,2:10°12 11,09
3 Ag,C,0, (2Ag*, COY) 3,5-101 10,46
4. AgCl (Ag*, CI) 1,78-101 9,75
> Ag,CrO, (2Ag", CrOY) 1,1:1012 11,95
6.1 AgCr,0,(2Ag*, Cr,0.%) 1,0:10°4 10,00
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S-mcadsasnunz dasomu

DOpyBUAHIHK C)p IR iy
T/p Monmanunr dopmynacu watitiach; DK K}{naﬁTuacH
KVPCaTKUYH
7. Agl (Ag*, J) 8,310 16,08
8. Ag PO, (3Ag", POS) YAa0 19,89
9. Ag,S (2Ag*, 8 %) 6,3:10% 49,20
10. Ag SCN (Ag*, SCN) 111912 11,97
11. AI(OH),(AP*, 30H") 1,0-10% 32,00
12. AIPO(AF, PO 5,75:10:¥ 18,24
13. BaCO, (Ba*,COY) 5,1-10°° 8,29
14, BaC,0, (Ba?*,C,0,%) 1,3-107 6,96
15. BaCrO, (Ba**,Cr0O,*) 1,2-10°% 293
16. Ba(OH), (Ba™, 20H") 50107 2.3
17. Ba (PO,), (3Ba**,2PO ) 6,0-10" 38.22
18. BaSO, (Ba*,50,%) 0 g 9,97
19. " BiJ, (Bi*,3)) 8,1-10-? 18,09
20. Bi(OH), (Bi**, 30H") 3,210 31,5
21. Bi,S, (2Bi**,38%) 1,0-10% 97,0
22.] CaCHOO, (Ca¥,CH,O0M) 7,7-107 6,11
23. CaCo, (Ca®*,CO.M) 4,8-10° 8,32
24. CaC,0, (Ca**,C,0,) 2,3-10° 8,64
25. - CaCrO, (Ba¥*,CrO,*) 7,1-10 3,15
26. CaF, (Ca?",2F) 4,0-10-1 10,40
27. Ca(OH), (Ca?*,20H") 5.5:10° 5,26
28. Ca (PO,), (3Ca™,2PO,*) 2,0-10% 23,70
29, CaS0, (Ca**,5S0,*) 9,1-10¢ 5.04
30. Cd(CN), (Cd*', 2CN°) 1,0-10°* 8,0
31. CdCo, (Cd*, CO.%) 5,2-10:12 11,3
32. CdC,0, (Cd**,C,0,.%) 1,5-10* 7.8
33, Cd(OH), (Cd*, 20H") 2,2-10r 13,66
34, CdS (Cd*,5%) 7.9-107 26,10
35, CoCO, (Co?,CO,») 1,4-100 12,84
36. CoC,0, (Co**,C,0,%) 6,3-10F 7,2
37. Co(OH), (Co?*, 20H") 2,0- 10 14,80
38. Co(OH), (Co**, 30H") 4,0-104 44 4
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S-oicadeannune dagomu

OpyBYaHITHK
T/pl Mompauuar gopMynacu 2 ?131 %ﬂ?::;i“gl( gﬁm:
39. - CoS (Co?*, §%) 4.0- 10 20,40
40.]  Cr(OH), (Cr**, 20H") 1,010 17,00
41. Cr(OH), (Cr*, 30H) 6,3-10% 30,20
42. CuCO, (Cu?*,CO,%) 2,510 9,60
43.|  CuCo, (Cu*, C,0%) 3,0-10° 7,50
44, CuCl (Cu*, CIY) 1,2:10¢ 5,92
45, Col (Cut, ) 1L1-1012 11,96
46. Cu(OH), (Cu**, 20H) 2,2:10® 19,66
47. CuS (Cu*, §%) 6,3-10°¢ 35,20
48. Cu,S (2Cu*, 8%) 2,5-10% 47,60
49, CuSCN (Cu*, SCNY) 48104 14,32
50, FeCO, (Fe?',CO,*) 34710 10,46
si.| Fed ;"Iﬁﬁb&g‘f}ﬁe”’ 3,0-104 40,52
52.| = Fe(OH), (Fe**, 20H) 1,010 15,00
53. Fe(OH), (Fe?*, 30H) 3,2-10% 37,50
54. FePO, (Fe**, PO %) 1.3-103 21,89
55. FeS (Fe*, §%) 5,0-10-% 17,3
56. EeS, (Fe*, §%) 6,3-10 30,2
¥ 8 Hg,Br, (Hg*", 2Br) 5,810% 22,24
58.| ' Hg,CO,(Hg*, CO}») 8,9-107 16,05
59.] HgCO0, (e, C,0) 1,0-10 13,00
60. Hg,Cl, (Hg**, 2Cl) 1,3:10-2 17,88
61. Hg,J,(Hg**, 2J) 4,5-10® 28,35
62.} Hg, HPO, (Hg?*, HPO,?) 40101 12,40
63. HeS (Hg*, S%) 1,6:10% 51,8
64. Hg,S (Hg**, §%) 1,010 47,0
65.] Hg(SCN), (Hg?*, 28CN) 3,0-10% 19,52
66.] Hg,SO,(Hg™, SO2) 1,0-107 27,0
67.|  Hg,SO,(Hg”", S0,7) 6,810 6,17
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S-aicadeannune dasomu

DpPYBUAHNKK | Dpyryanank|
T/p MoagaauHr dopMyrTacH KymaitMach, | KynaiTvack
3K KypCaTKHYH

68. K,[Co(NO,),I(3K*, [Co(NO,),]*) 4,3-101 9,37
69.] K,NaJCo(NO,)J(2K*,Na*,Co(NO,),[*) 2,2-10:1t 10,66
70. KJO, (K*, JO*) 8,3-10+ 3,08
71. K,PiF, (2K*, PtF*) 1,1-10% 4,96
72. K SiF, (2K*, SiF.») 8,7-107 6,06
73. MgCo, (Mg*, CO,») 2,1-10% 4,67
74. MgC,0, (Mg**, C,0.») 8,6:10°° 4,19
75. MgF, (Mg*, 2F) 6,5:10° 83
76. MgNH, PO, (Mg**, NH*, PO ) 2,5-100 12,6
717. Mg(OH), (Mg**, 20H") - 6,0-10-'0 922
78. Mg,(PO,), (3Mg*, 2PO») 1,0-10-13 13,0
79. MnCQ, (Mn?*, CO.») 1,810 10,74
30. MnFe(CN), (Mn*", Fe**, 6CN-) 7.9-1012 12,10
81. MaNH, PO, (Mn**, NH*, PO*) 1,0- 1012 12,0
82. Mn(OH), (Mn**, 20H") 1,910 12,72
83. MnS (Mn?*, §) 2,5-100 9,60
84.1 (NH,),Co(NO,), (3NH*, Co(NO,),*) 7,6:10°6 512
85. (NH),PCI, 2ZNH*, PtCL») 9,0-10:¢ 5,05
86. Na,AlF, (3Na*, AlF ™) 4,1-16 9,39
87. NaSb(OH), (Na*, Sb(OH),") 4,0-10* 7.4
88. Ni(CN), (Ni**, 2CN) 3,0- 102 22,5
89. NiCO, (Ni**,C0,*) 1,3-107 6,87
90. NiC,0, (Ni**, C,0.*) 4,0-101 9.4
91. NiFe(CN), (Ni**, Fe**, 6CN') 1,3-10 14,89
92. Ni(OH), (Ni%, 20H°) 6,3:10-18 Wiz
93. NiS (Ni*, §¥) 3,2-10 18,50
94. PbCQ, (Pb*, CO,*) 7,49:10°14 13,13
95. PbCl, (Pb**, 2Cl-) 1,6-10- 4,79
96. PbCrO, (Pb*, CrO,*) 1,810 13,75
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S-acadeaniune dagomu

DpyBYAHAMK DpyBYaHIHMK
T/p Monaanusr dopmyracu Kymai™acH, KymaiTMacH
3K KypCaTKHuH
97. PbFe(CN), (Pb*, Fet, 6CN) 3,5:10% 14,46
98. Pbl, (Pb*, 2J) l‘,l' 107 8,98
99. Pb(OH), (Pb?', 20H-) lil-lO"" 19,96
100. Pb,(PO)), (3Pb*, 2PO*) 7.9-10% 42,10
101. PbS (Pb**, §%) 2,5:10°% 26,60
102. PbSO, (Pb*, 50,%) 1,6-10°% 7.80
103. Sb,S, (25b*, 358%) 1,6-10% 92,80
104. Sn(OH), (Sn**, 20H") 6,310 26,20
105. Sn(OH), (Sn*', 40H") 1,0-10%7 57,0
106. SnS (Sn?*, §%) 1-10% 25,0
107. SrCO, (8r**, CO,) 1,1-10% 9,96
108. 8rC,0, (s, C,0.%) 5,6:10°® 7,25
109. SrCro, (Sr**, CrO*) 3,6:10° 4,44
110. SrF, (Sr*, 2F) 2,5107 8.61
111. Sr(OH), (Sr**, 20H") 3,2:10¢ 3.5
112, Sr,(PO), (38", 2PO*) 1,0-10-% 31,0
113. 8180, (5r*%, 50,%) 4-10® 7.4
114. 8180, (51, 50,7) 3,2-107 6,49
115. ZnCO, (Zn™, CO.) 1.45-10-1 10,84
116. ZnC,0, (Zn*, C,0.%) 1,5-107 8,8
117.} Zn, |Fe(CN),| (2Zn*, [Fe(CN),]*) 4,1-10-1¢ 15,39
118.] Zn Hg(SCN), (Zn**, Hg(SCN),*) 2,2-107 6,66
119. Zn (OH), (Zn**, 20H) 7,1-10-1% 17,15
120. Zn, (PO, (3Zn?*, 2PQ*) 9.1-10% 32,04
121. ZnS (Zn*, 537) 1,6:10-% 23,80
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6-xcadean

CyB/IM 3pUTMaiapaard CTaHAApT peloKC-TOTEHLUANIAD

(t9= 25°C)
T/p | Daemenr Peakuunsa Tenrnamacu Eq. B
Genrucu

1. Ag Ag'+ e_é;_ﬁ\g +0,80
[AgNHs)oI'+ € 22 AghaNH, | +037

AgCl+ ¢ T—= Ag+Cr +0,22

Agh+ ;%:;_%Agﬂ- 0,151

T Al AP e 2= Al 1,66

AlO;+2H,043 ¢ &= AW4OH" | 235

X As Ast3H™+3 ¢ Z== AsH, -0,60
4] Ba Ba’'+2 ¢ Z—= Ba -2,90
X Bi Bi,0;+3H,0+6 ¢ 2= 2Bi+60H" -0,46
6. Br 2HBrO+2H'+2 €Z== Bry+2H,0 +1,59
Bry(C)+2 ¢ &= 2Br +1,087

7. Ca Ca(OH)+2 e 22 Cat20H 287
Ca 42 e &= Ca -3,03

8. Cd Cd™2 e 22 Cd -0,40
[CANHy), 2 +2 ¢ S Cd+4NH, |  -0,61

CA(OH)+2 & Z== Cd+20H -0,81

9. cl 2HCIONRH 42 e === CLA 21,0 | 41,63
Clt2 e 2= 201 +1,36
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G-aicadeannumez dagomu

T/p JliemMenT Peakuug Teuraamacn Eo, B
fenrucn

10. Co G cEZ—= 0" +1,84

Co(OH),+ © %m{(}ﬁhmﬂ' +0.17

[CoNHa)e] "+ ¢ [Co(NHs)a]*" Hhk

Co+ EZCO -0,28

Co(OH):+2 ¢ @004«20% -

. Cr CrO7+1aH+6 & <2200 +TH,0 1,33

CrO#+4H;043 & 2= Cr(OH)s+50H 0.13

Cr*43 e <_~—?_'cr 0,74

12. Cu Co™+J+ e @uj +0,86

Cu™'+Br+ ¢ Z==2CuBr +0,64

Cu+ ¢ —>Cu +0,521

Cu?™+2 E%Cu +0,34

2Cu(OHL+2 € ﬁCuMI!OH?‘H;O -0,08

13. Fe Fe**+ é‘@ Fe** +0,77

[Fe(CN)J'“+ & =>{Fe(CN)i]" +0,36

Fe*'+2 e ﬁFc 044

Fe(OH)r+ & = Fe(OH)s+OH" -0.56

14, H H0:+2H+2 ¢ "Z22H,0 +.77

2H42 © ﬁm 0,00

H,042 © 2H2+20H' 0,83

Hy+2 e ? 2H -2,25

561




6-xcadeankune dagomu

Tip DALMRATY Peakuus TesraaMacn En B
Gearncu

15. Hg 2Hg"+2 ¢ <—=Hg," +0,91

Hg™+2 e &= He(©) +0,86

Hgt 2 ¢ Z==2Hg(o) +0,79

2HgClet2 ¢ 2= HeClrt2CT +0,62

[Hgl42 ¢ == HgHdr 0,04

HgS+2 ¢ ? Hg+5* 0,70

16. 1 2HI0H2H+2 ¢ Z—=2J;12H,0 +1,45

o — 10535

17, K Kre === K 2,93

18. Mg Mg(OH)+2 ¢ €= Mg+20H" 2,69

Mg*+2 ¢ ﬁMg -2.37

9. Mn MnO;+4H'+3 ¢ Z==Mn0,+2H,0 +1,695

MnO;+8H'+5 & 2= Mn™*+4H,0 +1,51

M M 4151

MnO+HH42 € ?Mﬂ‘*ﬂﬁzo +1.23

MnO4215,043 ¢ @Mnozmorr +0,57

e

20. N 2HNOsHH+ ¢ €—=N,0+3H;,0 +1,29
NOy+HH™+3 ¢ S==NO()+2H,0 +0,96

NO;+10H™+8 ¢ ZNH,"+3H;0 +0,87

HNO#+7H"+6 ¢ ZZ2NH+2H;0 +0,86

21 Na Na'+ ¢ Z=Na 2,71
22. Ni Ni*+2 ¢ Z=2Ni -0,23
ININH)G2*+2 & ZZ2Ni+6NH, 0,47

Ni(OH)+2 & S Ni+20H" 0,72
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B-arcadeannunz oagomu

T/p | dnement Peaxuus reuriamacy Ey, B
Gearscu
23, 0 O, +4H'+4 ¢ <= 2H,0 +1,229
01 2H' 2 § Z=22H,0 +1,77
Os+H042 ¢ ﬁ 0:4+20H +1,24
24, Pb PbO,+H'+2 ¢ g:%pb’wzﬂgo +1,4SS 2
PbOHHL,0+2 E@Pbmzoﬂ' +0,28
Pb2+2 & 2= Pb -0.126
3, S $.0742 ¢ == 250" 2,01
H,SOyHH™+4 e @ S$+3H,0 +0.45
SHIH'2 8 == H.S +0,14
26, Sb SbO™+2H+3 ¢ <—= Sb+H,0 +021
Sb+3H"+3 ¢ Z=2 SbH, 0,51
27. Si Si+4H +4 e &2 SiH, +0,10
Si0;*+3H,0+4 e Z—= Si+60H" -1,73
28. Sn Sn**+2 ¢ Z—= Sn -0,14
Sn*+2 E?Snz' +0,15
HsnO, +H,0+2 € Z=Snt30H" -0.91
29. Sr SP42 e&—= S 2,89
30. Zn ') e Z=2 1n -0,76
[Zo(NH,) 42 E@ZﬂNm -1,03
Zn(OH)+2 € Z_.') Zn+20H -1,245
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7-ocadean
DpUTMaZiary BOAOPOI UOHIAPUHUHT KOHIIEHTpalusIcuiaH
oiinananu6. 1y spurmanunr pH unn (éxn akcuH4Ya)
Xucobnalil Xansanu

pH KO3nan oup
Kuitmar-
nap 00 1,00 ) 021 03] ,04 | ,05 06 | 07 | 08| ,09
VHaan
oup
Ki} 1,000]0.977}0,955] 0,933}0,912] 0,891 0,8710,851(0,832] 0,813
L1 0,794 10,966/ 0,759( 0,741 [ 0,725 0,708 | 0,692 0,676]0,661]0,646
2 0,63110,61710,603(0,58910,575] 0,562 0,550]0,538]0,525{0,513
o5 0,501 10,490 0,479] 0,468 0,457 | 0,447 0,437]0,427]0,417] 0,407
A 0,39810,389(0,38010,372{0,36310,3551 0,347 0,33910,33110,324
o 0,3160,309|0,302/0,295 0,288 0,282 0,275]0,269]0,263(0,257
6 0,251 10,245(0,240(0,23410,229] 0,224 0,219{0,2140,209]0,204
7 0,20010,195}0,191] 0,186 0,182 0,178 0,174 0,17010,166]0,162
8 0,15810,155(0,15110,148{0,145|0,141]0,138 0,13510,132]0,129
9 0,12610,123}0,120{0,117{0,115] 0,112 0,110{0,107}0,105(0,102

Kamsangan Kyiwmaru Taprubna doinanannnanm:

Bupunun mucon: Papas KUNAINK, spUTMAHUHD pH=3,24
ra teHr 6yncun. XKansanmaru yunan 6up ManTuccamay “2” HH,
fo3laH Gup MaHTUCCaaH “4” HY Tonub, yiapaau yTKasunanu-
TaH YHM3MKIApHWHT KecullraH xouunaH H* somopon vionwu-
HUHT KOHLEHTPALMACH KUAMaTH Tomwiany Ba yau 10 pH ausr
10 napaxacupa onuHraH Mauduit KUHMary -3 ra kynaitrtupu-
nanu. lemak, pH=3,24 6§nca, yuna [H*]=0,575-10-3.

Mkxuman mucon: aputmazaru [H*| BOIOPOX MOHJIADUHUHT
KoHueHTpauusicu 1,32-10° ra renr 6yca, yuu 0,132-107 K¥pu-
HUa €3unanu. Cyurpa 0,132 conm xaasanman Tonuianu. To-
MWITaH COHMIaH FOPU3OHTAN Ba BEPTHKAl YM3MKJIAP YTKa3ub
pH Ku#MaTMHUHT BEPryNaH KelMHIU UKKH KUHMAaTH TOIu-
nag: ynap 0,88. pH kuiimMatu [H*] vouu KOHLIEHTPaLUsACH -
HUHT KuiiMaTizary 1077 RYnalTyBYMHMHT napaxacunaru cou-
HUHT Mycbar uiliopaiy KuiMarura Teur.
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Hemak, [H*]=1,32-10%*=0,132-107 6y;1ca, ynna pH=7,88 ra

TEHr 6ynanu.

4

i

8-orca aea{z

Kucnora, uiikop Ba aMMHAaKHUHT CYBIAard 3pUTMaTapUHUHT
conuiuTupMa mMaccacu (r/cm®) kuiimatiapu (20°C ga)

Hpouenmiap | H,S0, | HNO, | HCl |KOH(159| NaOH | NH,
2 1,012 | 1,000 | 1,008 | 1,016 | 1,021 | 0,990
4 1,025 | 1,020 | 1,018 | 1,033 | 1,043 | 0981
6 1,038 | 1,031 | 1,08 | 1,048 | 1,065 | 0,973
8 1,052 | 1,043 1,38 1,065 | 1,087 | 0965
10 1,066 | 1,054 | 1,047 | 1,082 | 1,009 | 0958
12 1,080 | 1,066 | 1,057 | 1,100 | 1,131 | 0,950
14 1,195 | 1,078 | 1,068 | 1,118 | 1,153 | 0,943
16 1,000 | 1,000 | 1,018 | 1,137 | 1,175 | 0,936
18 1,124 | 1,103 | 1,088 | 1,156 | 1,197 | 0,930
20 1,139 | 1,115 | 1,008 | 1,076 | 1,219 | 0923
22 1,155 | 1,128 | 1,108 | 1,196 | 1,241 | 0916
24 1,170 | 1,040 | 1,119 | 1,217 | 1,263 | 0910
26 1,186 | 1,153 | 1,129 | 1,240 | 1,285 | 0,904
28 1,202 | 1,067 | 1,139 | 1,263 | 1,306 | 0,898
30 1,219 | 1,180 | 1,049 | 1,286 | 1,328 | 03892
32 1,235 | 1,193 | 1,159 | 1,310 | 1,349 -
34 1,252 | 1,207 | 1,169 | 1334 | 1,370 "
36 1,268 | 1,221 | 1,179 | 1,358 | 1,390 .
38 1,284 | 1,234 1,18 | 138 | 1,410 -
40 1,303 | 1,246 5 1411 | 1,430 -
42 1,321 | 1,259 - 1,437 | 2,449 s
44 1,338 | 1,272 " 1,460 | 1,469 -
46 1,357 | 1,285 - 1,485 | 1,487 -
48 1,376 | 1,298 s 1,511 | 1,507 -
50 1,395 | 1,310 - 1,538 | 1,525 s
52 1,415 | 1,322 : 1,564 . :
54 1435 | 1,334 - 1,590 - ]
56 1,456 | 1,345 : 1,616 » .
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8-acadeannunz dasomu

IMporentaap HZSO4 HN O, | HQ KOH(15% | NaOH NH,
58 1,477 1,356 - - = v
60 1,498 1,367 - % - <
62 1,520 1,377 “ - - -
64 1,542 1,387 E - s 5
66 1,565 1,396 - " - ;.
68 1,587 1,405 - - - -
70 1,611 1,413 - - - -
72 1,634 1,422 - - = i
74 1,657 1,430 - - - m
76 1,681 1,438 - - - -
78 1,704 1,445 - - - -
80 1,727 1,452 - - - =
82 1,749 1,459 - - - -
84 1,749 1,466 - - - -
86 1,787 1,472 - 2 = 5
88 1,802 1,477 - = 2 z
90 1,814 1,483 - % = E
92 1,824 1,487 = 4 “ #
94 1,8312 | 1,49] - = - =
96 1,8355 | 1,495 - - - -
98 1,8365 1,501 B L - =
100 1,8305 1,513 - - - v




Tecraapaunr xKasobaapu

Bupnnyn Kucm

I1 600

IT1 606
1.1.2.B.3.C.4.B.5.A.6.E.7.C.8.B.9.B.10.C. 11. A. 12.

A 13.E.

1V 600

V 600

.B.3.C.4.0.5.E.6.C.7.B.8.1.9.C.10. A. 11. B. 12.
4

1.A.2.B.3
C.13. 1. 14. E.

VI 600

.2.C.3.1.4.C.5.A.6.E.7.B.8.A.9.C.10. B. 11. /1. 12.

1.B
E. 13. A. 14. B.

Wkxuman KucM

VII 600
1.A.2.1.3.B.4.C.5.]1.6.E.7.A.8.B.9.C. 10. . 11. IT. 12.

J.13.B.14.E. 15. E.

VIII 606

7.A.8.B.9.C. 10. 1. 11. E. 12.

6. A.
17.B. 18. A.

B,
.
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IX 606
1.B.2.1.3.B.4.A.5.E.6.C.7.E. 8. /1.9. E. 10. B.

X 006
1.B.2.C.3.B.4.A5.E6.1.7.E.8.B.9.A.10.B.11.C. 12. E.

XI 606

1.A2.B.3.C4.1.5E6.C7.48B9A10.E 111 12.
C.13.B.14.C.15.B.16. A. 17. 1.18.B.19. C.20. 1. 21. E

XII 6o
1.C.2.A.3.B.4.J1.5.E.6.1.7.C.8.A.9.B. 10. 1. 11. C. 12.
E.13. /1. 14. B.15. A. 16. C. 17. [I.
XIII 6ob
1.C.2.B.3. 1.4 E‘S.A.G.,H.T.C.B.B.SL E.10.B.11. A. 12.
Jd.13.A . 14. E115. B
XIV 606

1.C.2.A.3.B.4.C.5.0.6.E.7.B.8. 1.9.C.10. E. 11. A. 12.
B.13. 1.

XV 606
. B. A4.A50.6.B.7.C.8.A.9.B.10.C.11. E. 12.
B.

LB.LE
A.13.B. 14,

3.
E.

XVI 606
1.C.2.B.3.A.4.1.5.E.6.B.7.A.8.C.9. /I.
XVII 600

1.LE.2.B.3.E.4.E.5.E.6.B.7.C.8. 1.9.C.
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.9.1.10. A. 11. B. 12.

XXI 600

XIX 600
XX 0600
XXII 606
XXIITI 006

E.3.A.4.B.5.C.6.
15.A. 16. B. 17.
5. A.26. B.

4.E.
i)

B A
[ B

1
13.
E

.24,

B.
23.

.7.1.8.C.9.A.10. A. 11. B. 12.

g
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XXIV 606
XXV 606

.C.4.A.5.B.6.C.7.A.8.B.9. 1. 10. E. 11. A. 12.

+B.3

% B

1.LA.2.B. 3.
B.13.C.14. B.15.
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