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«PUSNK KUME» ®AHU XAK.NOA

MabayMKu, MOAUWA ONaMHUHT >(.apakaT KOHYHNaOWHU
XyMafaH, KUMEBUIW »apaéHnapHu, acocaH, UKKIycyl ?n-’
Ba_(pukpnaw nyny 6unaH ypraHuil

MYMKUH. Ky3aTuw-taxpuba ycynu acoeuin ycyn ysnca xam
YHUHT BOCUTacufa Typiu KUMEBWIA XapaéHnapHu, ynapgaru

e Mnmaiign yMyMAawWraH K.OHyHUATNapHU 6K-

ypTanapuga 6ytok pyc onumu M. B. Jlomo-

HOCOB TabuaT CUpAapuHK, WY XyMnaaaH, KUMEBUIA XapaéH-

NapHuW ypraHuuja Kysatuiw-taxpuba ycynum éunaH 6up “atop-

Aa, hukpnaw ycynmHu xam I'nnawHu TaBcmsa 3TAU Ba KOKOMK-

BasunanapHu ,"an aTyBum «Hasapuit kn21l

" AP'ATUANWLN KEPAK/TIUTUHU, ABHU KUMEBWUIA Xapa-

EHNapHN ypraHmwia (hn3nka KOHYHIapu Ba ycynnapura acoc-

NnaHuWw NO3NUMAUTUHN Macna?;;at 6epan Ba 6y AHIN (haHHU
«PU3NK KNUME» HOMMW OUnaH aragu.

KUMEHWHT HOMW Ba YHUWHI Basudacu GUpUHYN

mMapTa JTJoMOHOCOB TOMOHUMAAH 1755 nnga YHUHT «XaKukKui

KnTobmaa 6epunan. PuUsnK KUME mypakkab mog-

fanaga cogmp 6ynaguraH KUMeBUi XxapaéHnapHUHT cababu-

py~?2m hTHaap” A7 A" Tapmbanapn acocmaa TYLWYHTK-
KUMEBWI apaéHNapHUHT

r,.r,2"1a,retTal I 60" naHK"nap-
BasuasapHM euymwiga, acocaH yu
TEPMOAUHAMMKA, MOJIEKYNAP-KMHETUK Ha3apus Ba

KBaHT MexaHuKa ycynuaaH qoiaanaHaan.
TepMoAMHaMUKa YCYNN TEPMOAMHAMUKAHUHT Y4 KOHY-
Hura (SbHW nocTynartra) acocnaHraH 6ynn6, yHaa y3oI BaT



faBoMuaa TynnaHraH Taxpuba Ba KysaTWULl HaTmxXanapu
ymymMmaawTupuaraHgup. by ycynga TepMogMHaMUKaHUHT Yy
nocTynatugaH oliganaHnb, aHuK; HaTvxanap onuHagu. Tep-
MOAWHaMUKa ycynuaa cuctemagarn Mmogfanap Monekynana-
PUHWHT TY3WUWIWHA BUAULW WapT aMac, SbHU By ycyn Bo-
cuTacuga >KapaéHHUHT MO™MWMATM OAMHNaWManam (Tepmo-
OVHAMUWKa YCYNMHUHT KaMuunuru). by YyCYnHUHT fiHa 6up
XYCYCUATU LWYHAAKKW, YHAA CUCTEMAHUHT YMYMUIA Xoccana-
pn (macanaH, TemnepaTypa, \a>km, 60cMM Ba )"“0OKa3onap)
6unaH mw Kypunagm.

Monekynsap-KMHeTUK €K1 CTAaTUCTUK YCynLa CUCTEMAHM
TallKWi 3TYBYMNAPHUHI (aTOMnap Ba MoOJfieKynanap Xapa-
KaTu) Xxoccanapu Tekwupunub, >xamnaHagu. by ycyngaH
thonpganaHnl Y4yH, acocaH CUCTEMaHUHT TY3WUAWULWWUHK
6unnw kepak. bupok., 6y ycynga KynnH4a TaxmMuH K,ManL-
ra Ba cogjanawitTupuiira nyn Kyiunagu, 6y aca HaTuxka-
NnapHWHT 6up 03 HoaHMK. Ymk™mwunra cabab 6ynagn. by ycyn-
[la XapaéHHUHT MOX™MATW oManHNawaan. TepMoaMHamMmMKa
Ba MOJIEKYNAP-KUHETUK ycynnap 6up-6upuHu TynaupyBym
ycynnapanp.

KBaHT MexaHuWKa ycynu, acocaH, MOAAAaNapHUHT Ty3unu-
WWHW ypraHuwiga KyanaHunagu.

®dun3nk KUME «co» Hazapuii thaH 6ynmb, yHaa ak;at
ok opuaa K,alg aTunraH «cog» Hasapuii ycynnapgaH qoii-
fanaHunagm, el HoTyrpuaup. YyHKu Gusnk Kumé gaHu
KUME haHMHUHT 6owWwK;a 6ynumnapn kabu Taxpubara Tas-
Hagw.

DuU3NK KUME MyCTak.un haH cudatnga GUpuUHUM mapTa
1865 nmnga Xapokos yHuBepcutetuga H. H. bekeToB TOMOHM-
[aH yK.utuna 6ownaHan. JIeKUH YHUHT ailpyumM K OHyHNapu aH4a
WArapupoK. Kawd 3TWUraH 3au.

Pun3nNK KUME aHMK (haH 6ynmnb, Hasapuii KapawnapHuUHr
3KcrmepuMeHTan ycynnapu, PM3MKaHWUHI MaHTUK, Ba MaTe-
MaTWK KOHYH Ba K.OHYHWATNapugaH KeHr doiganaHagn. by
3ca )KapaéHNapHWHI K;aHgaih 60puWMHK Ba coamp Bynagum-
raH ysrapuiinapHu onguHaaH anTumb 6epul MMKOHUATUHN
6epasm.

XX acpga Pu3nk KUME (haHW XKyfda KaTTa cypbaT 6unaH
puBoXnaHan. byHra cabab, YHUHT KUME paHWn Ba KUME caHo-
aTUHUWHT acocuii Tanabnapura Tyna XaBo6 6epaguraH iyHa-
ANLINANP.



PUN3NK KNME PAHVNHUVHIT TEKLUMPULL OB BEKTU

(haHUHWHT «aHOPraHUK KUME» BynumMmn
Hu™ n “o 0 MapHUHT, «OpraHuK Kumé» 6ynuMu opra-
HUK MOAJanapHUHT OIMHULL AyNnapu Ba XoccanapuHu «AHa-
NNTUK KAME» 3PUTMaNapHUHr cuat, MUKLOPUA Tap K H UK
Telunpayn. Pun3nkK Kume aca KUMEBMIA.KapaéHnapHn ap To-
MOHNama Ba KMMeBMUM XapaeH 6unaH éHaow 6opaguraH usm-
6unaH KoMnnekc pasuLifa TeKlWMpagu Ba

ypraHaan. Kumesunu xapaeHnapfa K;aHgai mogganap - (aHop-
HA™NAN OopraHuk) moguanap WWTUPOK K.UAUWIKAEH KaTbu
KOHYHNapy  Ky4YuHU caaigu”™'Knm ésuii

A" Bopuw-6opmacnury Ty IP-HOTY/ MY 6opurLun
6opaauraH hunsuk )“ogucanap 6unaH 6or-

HU”OraH"™ TE3/IUTUHU, MeXaHWU3MUHW Ba BAKa3onap-
ArNAMYA bab3aH, KUMeBUU XapaéH cuctema (Mognanap)
Y3rapuwu Ba thasanap 6yinya Tak.cumn”

nwwn 6unaH 6opagn. Kumesnii xxapaéHnap (%/mvm xoaucanan
6opaan («coth» KUMEBMIA XKapaéHnap Xyga 03)

naH 3He FVIFIﬂaﬁHVIHF axpanuwmn ou-
NnaH 6opafn. - WCCUK MK Ba HYP SHEpPrusacK, anekTp aHeprus
3Heprua (noptnaw 6unaH 60-

paguraH peakuusanapga) Ba “oka3o. ®U3NK KUME haHN KUME-
XapaeH1apHW YNapHWUHT y3apo TabCUPUHU 3bTK-

TekWwmnpaau Ba ypraHagu. by ¢aH mabiym peakum-

AHUHT UYHaNUILIMHW, KMaiiTap KU KakTMac 3KaHIUTUHKU 60-
pULL-60PMaCAUTUHUN, YHIa TYPU OMUNNAPHUHT TabCUPUHU
M n 1TauoH Kapop TONULLINHK Ba PeakLUAHUH?YHY-
H »\Y napuHn  aHuknangu. MacanaH,
«2 <22"2HC]1 ga BOLOpOL Ba X/10p Monekynanapu 6esocuTa
peakumsara Kupuwmaingn. by peakums 6up Heva 6 0cB [ -
opanu”™ mopgpganapHuHr )*ocun 6ynuwun 6unaH 6opaau
2 2 peakuumscuM aH4ya Mypakkab 6opagn. Pun3mk

KUMe peakLUAHUHT Te3NnMrura Typam OMUANapHUHT Tabcuou
peakuMAHWUHT AyHaMWMHK Te3natuw, xanan 6 ep ™ i E
NVLLNAPHW CEeKMHAATULL AynnapuHu Kypcatub 6epagn by co-
Xaparn Tekwupuwnap peakuMsHUHT 60pull MeXaHU3MUHU
HUG'AMAN™*’A  Gepagn. MogaanapHUHT TY3UIULWWHW ypra-
peakuusara KApuwuw jrobunuatn Ba 6y

KobunusaTnapra eHgow >(0n4a TabCuMp 3TYBUYM Kyufiapra xam
TYWyHTUpaauM. by 6ornaHu nsnaHuw Ba

ONMHIraH HaTwXanap acocuga peakUMaHUHT bopuingary Katop

Fanalf C”~ HTupnb6 Gepasun. lemak, Yronk™
LUMANAPHWUHT Ha3apuy Ba aMmanuii MO>“MSTUHM 0umnb Gepagu.



160Ob
MOJIEKYNTANAPHUHI TY3NLWN

by 6064a monekynaHuHr )(;ocun 6ynuuw >xapaéHu, yHU
X;0CUN KWYBYM aToMNapaa bynaguraH ysrapuiinap, atomnap-
HUHT TabwaTn Ba ynapHUHr 6up-6upura HucbataH (pasoga
Xonnawmwm, ymyMmaH TypaM OMUANapHUHT MOSIeKya xocca-
cura Tabcupy Kabu myammonap ypraHunagu.

by myammonap aBBannapu Kumérapnap TomoHugam ypra-
HuUNan Ba By co?ama MabnyM gapakaja tTyk"apra ?'am apu-
wunan. KBaHT MexaHMKacu LWakKnaaHWG YHWUHI mMaTeMaTuk
ngoganapw, aliHmk"ca, LLipeauHrep TeHrnamacu Kawd aTun-
raHfaH CyHr, aToMm Ba MoJieKynanap Ty3uamwm >gp TOMOHNa-
Ma Ba YyKyp TalpKuK, KuinHa 6ownaHam. KBaHT mMexaHMKacK
epfaMmua MonekynanapHUHT TY3UAULWMWHW ypraHuw aH4ya
Mypakkabamp, YyHKu By co>;aga, acocaH MaTemaTuKka Ba gu-
3uKa (haHnapura Mmypoxaat KunnHagn. KBaHT mexaHuKacuga
3PULLINATAH KOTYK;NAPHUHT acoCcuii K;ucMu, acocaH (uanknap
3nmMMacura Tywagu, nekuH 6yHaa o3 6ysnca x;av Kumérapnap-
HUHT ynywun 6op, anéatTk.

Xo3upaa MoneKynanapHUHN Ty3UANILINHA YpraHuWwaa NKKu
ycyngaH. BaneHT 6ornaHuw (BB) Ba monekynsp opbutannap
yeynuaaH (MO) doiiganaHunagn.

KBAHT MEXAHUKA HA3APUACHK

By 6ynnmaa KBaHT MeXaHuKa Hasapumsacu ycTuaa Kuckada
TyxTanm6 yrammus. M. MnaHkHUHT (1900 i1.) KBaHT Hasapuscu
HYp SHepruacy y3nykcus amac, 6anku mabiym ynywap 6u-
NaH TUNagM Ba uuMK™apunagy, AeraH rosiHW uarapu cypagu
Ba 6y 6unaH KBaHT Hasapusacura acoc congu.

HypHWHT OTUNAANTAH 3HT KUYUK YAYLIN:



E=hv (1.1)

6ynm6, 6y Mukaopra KBaHT feiunnagn. KOTuAraH ékn umk.a-
gmnraH HYP 3HEPTUACUHUHT YMYMWUIA MUKLOPW Kylingaruya
ynagn:

E-=nhv, (12)

6y epgpa n=1, 2, 3.., v — TebpaHuw vactotacu; h— lnaHk
aonmunincnm 6,6256-10-34 X -c (6,6 25 6 apr. C) ra TeHr.
KBaHT Ha3apusacuHM aAMcKpeT TabmaTra ara 6ynraHJebpaHuuy,
MALLIALL. Ba wyHra yxwatu 60w a.a,aBpuwii gogmcanapri tat-
OVK, 3TULL MYMKUH.

KBaHT Ha3apusiCUHU JAHWTENAH MyKaMMannawTupuo
(1905 i.) yHra kyimparnya Tabpudg 6Gepan: Hyp 3Hepruscu
Mab/lyMm ynywinap 6unad, SbHW KBaHTNap X;ommga toTunca éku
ynuapunca, YHUHr MaH6an 6yaraH 3NeKTpoMarHiT MaifoHu, Hyp
3HEPIUACUHUHT y3M Y'am KBaHTNaHraH (6ynaknaHraHn)gup. Hyp
3HepruacKu, Hyp KBaHTnapu éku potoHnap TynnamugaH (Ty-
TamugaH) mnéopar. POTOH ryé Hyp 3HEPrUSAICUHWUHI aToMu
XncobnaHnb, yactoTacura 60rnvK, Ba Mab/lym Ormpankka ara-
anp. WyHaaid knnué, Hyp moaamiagup.

KBaHT Has3apusicu HYPHWHT HOTUIMWKW Ba YMK;apUanLLIN
6unaH 6ornuk, 6ynraH >kapaéHnapHu uso™ytab 6epan, NeKuH
HYPHUHI TapkK;anuwiunga coaump 6ynaguraH apaéHnapHu —
aliidaakuma, KyTbnaHuW, MHTephepeHLus cuHrapu x“oguca-
napHu TYWyHTUpM6 Gepa onmagu. by ?<,0aucanap HYPHWUHT
TYNK"H TabuaTtura ara 6ynmwin 6unaH usroyxaHagu. KeaHT
Hasapuscmgarn Oy TYLWYHMOBYMANKHA KBAHT MeXaHWKa Ha-
3apuscu x.an atagu.

KBaHT Hasapuscu BOLOPOL aTOMUHUHT TY3UIUWKHN Bup
K;afap TYWYHTUpMG 6epamn, aMmmo yHU Kyn aToOMN MOfieKyna-
napra HucbataH Kynnab 6ynmaau.

KBaHT MexaHMKa Hasapuscura Kypa, Hyp ayanmcTuk (KyL)
TabnaTra, AbHU Mablym Maccara ara 6ynraH, 3appada (kopnyc-
Kynap) TabuaTwura Ba Tyn/*mH TabuaTwura ara. [lyannuctuk Ta-
6unaT hak;aT Hyp Y4YyH Xoc bynmacgaH, 6anku 3neKTpoH, npo-
TOH, HEATPOH CMHrapu 3feMeHTap 3appavanapra X,am Xoc
3KaHNUrn aHuUK"aHraH. by 3appavanap oK,MMu Kpuctannapra
MyHantupunca, ynap gudpakuusara yupangun. LWyHaain 1'mnmb,
YNapHUHT X"am Kopnyckynsp (Moaauid), xam Tynk™H Tabuatra
ara 6ynuwu, AbHW AyaincTUK TabuaTha SKaHAUIW Tacauk,-
NaHraH.

By HasapusaHu spatraH dpaHuys onumu [Le-Bpoiinb
(1924 .) xapakaTHWHI Tynk™H y3yHnuru (9) 6unaH 3appa



maccacu ypracuga Kyiugarnya 6ornaHvmw 60p 3KaHAUTUHK
K,alig aTam:
X = h/mv

0y epga: X—lMnaHK goMMUiACKM, T — macca Ba V — Te3/uK.
LLly 6unaH [e-Bpolinb KBaHT MeXaHUKaHWHT acoCKil Ha3apu-
scura acoc congu. KeinmHuanuk LWpeaunrep, MeinzeHbepr Ba
[upak 6y HasapusiHM AHafa MykaMmman ypraHgunap. by Hasa-
pusra myBogK,, \ap KaHAali MUKpo3appayvaHUHT X.apakaTu-
HW KaHfananp aaBpuii (TakpopnaHyBumn) XapaéHra yxwaTtuL,
y 6unaH 6ornaw MymKuH. 3appaya >“apakatnaHraHga, 6y faB-
puin xxapaéH yd ynuamnm (yd4 koopaumHaTtam) hasofa Tapk;a-
NYBYMN TYNKMH KypuHUWmnaa 6ynagu. by Tynk.uH thaza Tys/ n-
HU gennagn. dasza TynKnuHM 6M3 GunraH 6up tosara 6opagum-
raH Tyn~vHra yxwamanan.ybpeantrep (1926 ii.) thasa Ty/K,u-
HUHWHT TapKanuw TeHrnamacuHu Tyauwra myeadgak bynau:
Oy TeHrnama KBaHT MexaHWKacu (EKW TYNK,MH MeXaHuKacu)
HWUHT acocuii TeHrnamacu 6ynm6 k.ong]®

H.\Bop Hasapusicura MyBo(MK,, 3/IEKTPOH S4p0 aTpoduaa
mMabnym'opbuTaga ainnaHagn, aeé “ncobnaHap sau. LW peanH-
rep TeHrnamacura MyBOQuK. aca 3/1eKTPOH aTOM &KW MONeKy-
NaHWHT Typau Xonnapnga Mabaym sx TUMOMIMK 6UnaH nango
6ynmMé Typuwy MYMKUHAUTWU Tyrpucuga raum putul MyMm-
KWH. HaTmkafa 3M1eKTPOHHUHI 3apagu Mabiiym 6up xomnpga
amac, MabayM 3X,TUMONANK 6unaH aapo atpoguparn asoga
TapKanraH Ba YHWHI 3uuaurn Y'ap xoiiga >ap xun” LUyHpaai
K,MAMb 3nekTPoH GynyTw maingo 6ynagn. LLlyHra Kypa, anek-
TPOH 6yayT (EKW 3NeKTPOH 3apALUHUHT 3UYAUTU) X,aM MabiyMm
IMMTUMONNMK BunaH TabpudnaHagn.'* AabliM 31eKTPOHHUHT
atoMmjarv x"onatvHW Ba 3apsaav 3UYAUTUHUHE Tak CUMAaHu-
LUMHK, 3NEeKTPOH aToOM atpogupa Typam xoinapga éynuwn
X TUMONUHKN npoganaignrad TyNKMH YHKLMACKH aToM op-
ouTanm gerinnagun. LWpegnHrep TeHrnamacu éunarvHa moj-
AW HYK,Ta YYYH Kylingarn KypuHuwaa ésmnagu:

02*M+8 (£ +il) =0 (13)

By TeHrnamagaru \/ ra TynK,uH yHKUMACK aeiAnnagn, y da-
30BWIA KOOpAMHaTanap X, y, Z HUHT yHKUUsicn 6ynnoé, anek-
TPOH GYNYTUHUHI Tak CUMNaHWLL 3UUYAUTUHU KypcaTagn.  —
Nannac onepaTtopun*, AbHU

* [ — onepaTop mwopacu 6ynnb, GyHKUMA 6unaH yTKasuanwn Kepak
6ynraH onepauuanapHUHT Mabaym TynaamuHW KypcaTagu.



D A

5 THeorwnacl 3appayaHuHr TynT'H Ba NOTeHLM-

AN VAN -
FM 1yﬁ/l'/||§; 3Hepruacu, T —3appava mdabgachaa 6%nraHpa
V (X, y, I) Xy Ba z Hy*;Tanapgarn asza TYNKUHUHUHT’ AT
yn4yamny aMnnutygacmanp. TeKWMNonnag™

raga™ (3NeKTPOH) 3apaan 3UUAUTUHUHT KaTrani-

LWpeanHrep TeHrnamacuMHW eyunil WyHW Kyncatanu”

LLpeanHr™ TeHrnamacLULLH eunin. Xosnpya By TeHr-
nama ak.aT H2 MOHMN YUYyH aHUK, eunniraH.

bupop cucTemaHu KBaHT MexaHWKa épfamMunaa TeKTUNuT
3. T WBaNo, YHUHT TYNKUH PYHKUUACUHT ™[ w*“ 7 ~
LLipegnHrep TeHrnaMacura Kynuw Ba yHW edunl iynu 6unsH

LLipegnHrep TeHrnaMacuHu eynla, acocaH WKKWU VIV
JaH - BaneHr 6opnaHuwnap (Bb) Ba mo”kynsp ,,p6,,'?"-

10



nap (MO) ycynnapugaH oinganaHunagun. by ycynnapHuHr aco-
6Up Xnn — 6Up 3NEKTPOHNN TYNK;UH PYHKL -
Anapyu BocuTacupa MosieKynaiMHr TyAK.MH QYHKUUACUHU,
cyHrpa LUpeauHrep TeHrnamacugaH doiganaHu6, \/ opk;anm
MOJIEKYTaHWHT 3HEPrusicuHn ?(ncobnawgaH noopat. Tonun-
raH E, n kninmatnap wyHgai 6ynun kepakku, ynap L pe-
QUHrEp TeHrnamacura K MunraHga TEHTAMK X;0Cun GY/CKH.
LW peanHrep TeHrnaMacMHM eunll MaTeMaTuK Xn>"aTdaH aH-
yarnuHa mypakkab 6ynraHninrmgaH, YHUHr yctmaa Tyxtaamac-
[aH, acocaH, HaTmxXanapuHu 6ax;c aTuW 6unaH YeknaHamm3
Xonoc.
ATOM Ba MOJIEKYNanapHUHT TY3UULWWHK ypraHuwaa Typ-
NN X.0faTAaru 3HeprusHu “umcobnaw ydyyH mogens cudatmga
OCUMANIATOpP Ba poTaTop cucTemanapufaH olrganaHunagm,
YYHKM Oy CMCTEMaNapHUHT MexXaHWK XyCycuaTaapu MyKam-
Man ypraHuarat.

A OcuMnaTop — NOTMHYA TebpaHUL cy3ugaH ONMHraH
6ynn6, yHN ndoganangnraH Kattanmknap Bak.T yruwn 6unau
faBpwuii paBuLja y3rapagn. MyBo3aHaT X.0natnia CUCTeMaHUHT
noTeHUMan aHeprmsacu MUHUMYM K viimaTra ara 6ynagum. Arap
cucTeMa MyBO3aHaT X;onatmfgaH 6up 03 YeknaHca, ocuMnns-
TOp }"apakatv Typpu YM3uK. TeHrnamacu 6unaH ugoganaHagm
(rapMOHUMK ocumnnaTop). Arap cuctema mMyBo3aHaT }onatu-
JaH KYNpOK; YeK/aHCa, YHUHT )(apakaTUHW TYTpUu YM3KK; TEHT-
namacu 6unaH ngoganab 6ynmarign (6yHgain ocumnnaTopra
HOFapMOHWK OCLMANATOp gennagu). OCLuMNATOp 3Heprus-

cu ¢'oc = TN+ ra TeHr, n — GyTyH coHnap (O” co), V—

yacroTa.

PoTatop (N10TMHYa — ailNaHuW AeMakaup) MOALMIA HyK,-
TagaH nbopaT MexaHUK cucTeMa. XapakaTcus asoga 6y Hyk;-
Ta poTaTtop Mapkasuga MabiyMm macodaga BasHCK3 KaTTvK, CUM-
ha TyTnb Typunagn. KBaHT MexaHukacu 6yinya potatopHUHT
XapakaT MUKAOpW OpbuTan MOMEHTU KBafpaTUHWUHI 4YeKnu
(amckpeT) KuimaTn 6unaH udoganaHagu.

PoTaTop Mo/eKynanapHUHI ailfaHma xapakaTuHu MaTema-
TUK nopanalifa naeannawTupuarad Mogenb cudarmaa Kynna-
HWnagW. Arap MKKW aTOMAW MONeKynaga atomnap opacujaru
Macoda Xyda Knuuk dynca, MoneKyfaHWHI ailfiaHma )<apakar
3HEpPrusicu KBaHT/NaHraH poTaTtop TeHrnamacu 6unaH npoga-
naHagm.

1



KUMEBUWWN BOPJIAP

Monekyna 6ap”apop cuctema 6ynmnb, yHW TalWKWA KWn-
TOPTHWKNG Typagu. byHgal TopTUML
Kumésunii 6opnap 6up
i} Tabuatn Ba 3HEPruAcCK X.am Typimya
6ynagn. ATomnap opacuja ByXyfra kenaguraH Kumesuii 6or-
HUHT X MOHNaHWLW NOTEHUWaNnu, 3NeKTPOHra MOWUINUK
aTasgyBYM KaTTaMKNAPHUHT K;Wid-
matura 6ornukaup. LLUyHUHT yuyH Pampgactnab aHa Wy KaTTa-
6o"? 6epamus. CyHrpa acocuii KUMEBUIA
nnnunJl“ |_ 6ornaHuw, KoBaneHT 6pr, KyT6am 60r Ba Ko-
opAMHauUnoH 6ornap Tyrpucmaa cys opuTamus
MoHnaHmw noTteHumann. Knmésnii xxapaéHnapga - aTom
Ba MOJieKyfnanapfarn afeKTpoHnap AHrugaH rpynnanaHagn,
ABHW YNapHUHT aToM aTtpoduia Xonawmiwu ysrapagu. pyn-
nanaHuW 3M1eKTPOHNAPHUHT aTtoM AfpocufaH y3ok™alumim
Ba axpanuwu ounad éornn”. By xun "3rapuwinap mabaym
3HEPrUAHUHI capnaHuLunHM Tanab stagun, by y3 HaB6aTUM
3NEKTPOHHUHT aTOM A4pocKu 6unaH 60rnaHuLL 3HepPrus MuK-
popura 6opnuk.. by aHeprua KynoH K;0HyHWra 6MHoaH;

A

€  9NeKTPOH 3apsgn, T —sApo 3apsagun, r —anpojaH afek-
TpOHraya 6ynraH macoga, MuUHyc (-) vwopacu A4po 6unaH
3M1EKTPOH ypTacuja TOPTULIYB KYYMHUHT GOPAUTMHK Kypca-
TaAu. INEKTPOHNAPHUHI 3Hepruscyu 6y aHeprusa 6unaH 6up
Katopga, aneKTpoHNapHUHT 6up-6upura Tabcumpura ~am 60r-
NVK,. YMyMaH, 3/IeKTPOHNapHUHT 3HEPruacu atomaa ynapHuHT
KaHguw >komnawuwnra, n, l, T COHNAPHUHT K;uiimatura 6or-
NVK. INeKTPOH 6Up N AaH MKKUHYU N ra yTradaa, by aHeprus
Kunmatun KeckuH y3rapagu, ammo MabjyMm N — 3Hepruacuga
Typnu Kobu”™napra 3TTaHga 6up Tekucga ysrapaau. LU pegnH-
rep TeHriamacu n, |, T HUHT Typau KniiMatnapuia 31eKTpoH
SHEPTUACUHUHT TaXMUHUIA K,MAMaTUHW. 6epaiu.

aToMAaH YeKCM3NMKKa y3ouaw Typuw
YUyH 3apyp OynafuraH sHeprus sneKTPOHHWHT aTomra 6opna-
HULW SHepruscu ueb atanagn. ATomnap Tapkmbuaarn aneKTpoH-
napHu 6up xunga axpatmanau. 1908 iinnga B. 4. Kyp6aTos
3NeMeHTNapHUHT KUMEBWIA XOoccanapuHn 6up-6upmra Takkoc-
nab, ynapHWHr MmabayM COHZarn 3/IeKTPOHIapu OCOHANK Gu-
NnaH, KONraHnapu aH4ya K;UiAMH aXXpanulliiHW Ba OCOH aXpa-
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naguraH 3neKTPOHap COHM AaBpuiA cucTemagaru rpynna co-
HUTa TEHT 3KAH/IUTUHW YK.TUPraH 3au. bupuHum rpynna ane-
MeHTNapu, abHU MeHfenees xafBanuja oupuHuM rpynnaga
XOonnawraH anemMeHTNap 6up 3NeKTPOHHU, MKKUHYK Tpynna
3NleMeHTNapy 3ca UKKW 3M1eKTPOHHU OCOH axpaTafum Ba X oka-
30. ATOMAaH 3NEKTPOHHUHT aXXpannn y3ok alaéTraH afek-
TpOHNap CoHM opTub 6opuwn 6unaH K vinHNaWagu.

ATom (Monekyna, pagukan, UoH)AaH 6 TTa 3NeKTPOH adK-
paTuL YYyH 3apyp OyaraH sHeprus MULLOPYU UOHNAHULL MOTEH-
unanm gelinnagn. NoHnaHuw noTeHUmManu cuctemagaH OupuH-
4/, UKKUHYU Ba X,0Ka30 3NEKTPOHMAPHUHT OUPUH-KETUH
KpanLLIM YUyH Kepak bynraH noteHymanaup. LLyHaan skaH,
WNOHMaHWULL YYYH capdnaHagnraH sHeprus NOHNaHUL MOTEH-
unanu Ba 3apsf MUKAOPUHWHI KynaidTmacura TeHr Oynagu.
JNeKTPOH 3apsagn muegopu 6up xun BynraHfa MOHNAHUL
3HEpPruscy MOHMaHWW NOoTeHUManura nponopumoHan byna-
an. by noteHyman XXoyn/atom Eku aneKTpPoH-BONbT (3B) 6up-
nvurunga ndoganaHagm.

MNoHnaHUW noTeHuMany aNeMeHTHUHT KMMEBUIA Xoccacu
6unaH y3suii 60rnnkaup. LLYHUHT yUYYH MOHNAHULL KMOHYHU-
ATNapu 6unaH TaHULAMMK3.

MwKopuit-ep MmeTannmaaH 3fieKTPOHNAPHU Y30K4aLLITUPULL
YUYH WLIK,0PUIA METaNTHUHT 3N1eKTPOHUKMN Y30K alTUpULL-
jarvra k"aparaHfa Kyn noteHuman kepak 6ynagu. BYHUHr ca-
6abu WyHAAaKW, WLWIK,0pUA MeTanNapHUHI TalWK;u 3M1eKTPOH
K"aBatuga XydTnaHMmaraH 5 3neKTpoH, WLLK;0puil-ep meTan-
napfa aca y@TrnaHraH 53nekTpoH 6ynagu. LLy6Macus, Xy gT-
naHMaraH 5 3/1eKTPOH Xy'dTnaHTaH 5 3neKTpoHra HucbaTaH
OCOHPOKYy30KAawaan. Xyaam WyHUHrAeK, UKKUHYYN Ba yUUHUN
rpynna 371emMeHTNapUHUHI WOHNaHULW MoTeHuuMannapu Tak;-
K™OCnaHca, 5 aNeKTPOH Xy(TnaHraH 5 3NeKTPOHHUHT 6UTTa-
cura kaparaHfa Ky4ycm3 60rnaHraHnMHu Kypamus Ba >"“0Kazo.

Xap rpynnaga tok,0pufaH nactra TOMoH, 6y rpynnajga
XKOWnawraH 3/1eMeHTIAPHUHT NOHAAHULL NOTEHLMann Kamas
6opaaun. by aca toK“opugaH nacTra TywraH capy sneMeHTnapga
3N1eKTPOMAH(UANUKHUHT Kamaiinb, MmeTanink XoccanapuHUHr
Ky4aiinb 60puLLIMHKN KypcaTagu.

Typnv TapTUbaaru MOHNAHULW NOTEHLMANNAPUHK TaK,K;0C-
nacak (1,1-paem), \ap K;aiicn aneMeHT aTomMuga 6upuHYM aco-
CWI KBAHT COHM Yerapacuja MOHNAHULL NOTEHUUANUHUHT 6up
TEKUC Y3rapulnUHW, WUKKWHYM acOCUIn KBaHT coHWUra “un-
raHza aca MoHaHWL NOTEHUUAIMHUHT KMIAMATU KECKMH Yy3ra-
PULINHN KypaMmn3. By KeCKMHAUK XaABanga Tyrpu 4ymsuk. ou-
naH Kypcatuarad. MacanaH, 70 3/IeMeHTUHUHT TalK,n 3/1eK-
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Ta.pTHS paiambl

MoHnaHuw noTteHumnanu.

TPOH K;aBatugarn (n = 2) 6upruHa 25 3NeKTPOHHU Y30KnaLl-
Tupnw yuyH 5,390 3B, nuku kaeargaru (,,=]) an2k”owap-
VN Y30KMaWTUMPULL YYYyH 3ca TaxMuUHaH 14 Ba 23 mapTa Kyn
3Heprus Kepak bynauun. Bollk;a aneMeHTNapAa XaM XyAuy LWyH-
fJaun xoguca Kysatunagu.: Opatga, MeTasiiapHUHT MOHMAHMLL

MonekynaHUHT xocun bynuwunga

aMnn noTeHymann 6unaH 6up K,aTtopaa s/eKTPOHra Mo-
UUNNIMK XaM anoxmuaa axamusaTra ara. ATOMAaPHUHT 31eK T POH-
HeliTpan aTomra (Mofnekyna Bapajukanra) anek-
TPOH OUpMKKaHZa a>Kpanub uuuaguraH sHeprus MULAOpW LWy
3NeKTpoHra monunnurn ae6 aTanagu. by aHeprus

ofgataa XX/atom (3B/aTom) GunaH ynuyaHagw.
DNeKTPoHra MOMUNNMK MacCneKTPOCKOHUK, CNEKTPOCKO-
«T 3NEKTPOH OGUPUKaaUraH peakuUAHWHT MyBO3a-
nMmaTwn CUHrapu ycynnap épgammga aHu -

Xo03upya 3n1eKTPOHra MOMWANMNK aHWK, yN4aHraH amac.
MoHnaHuWw noTeHunanu 6unaH 3NeKTpPOHra MOWUAINK
opacuga 6ornaHu iyk,. bUpop aTOMHUHT NOHNAHWLLI NOTEH-
Lunanu K aH4a/ MK 10K,0pn 6ynca, AbHU Y y3 3/1IEKTPOHUHUN KaH4a
NcTagam cafjaraH 6?4ca, y bow”™a aXKTpPOHH].? 3~ ™ a
OCOH BUPUKTUPULLN KepaK, AeraH QUKpP TYruanwm MyMMH
gneKTIPOHra MOMMANNK™
TPOH K;aBaTUHUHT Ty3unauwiura 0ornuk..
7 Kunannuk, A anemMeHT aToMMu

'«nn
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A+B=AB

By MogganapHuHI acocmaa \ocun 6ynyBYM KMMEBMIA Bornap
aTomMnapy 3NeKTPOHMApPUHWMHT K,aHfalk rpynnanaHumnHum,
MOHMaHWLL NOTeHLManu Ba 31eKTPOHra MOMUNNK Kabu xoc-
canapHUHI WATMHAMCUHMW 3NeKTpOManuilnuk geé atanysyu
KaTTannk K)gpcatagu.

AnekTpoManuitnuk 3B 6unaH ynyaHaau Ba Yn4yoB 6up-
QNI KUNMG (TOp aTOMUHWHI 3feKTpoMaHhuinnurn (4 ra
TEHr) Kabyn KWAWHraH. bolwKa 3neMeHTNapHUHT 3M1eKTPo-
MaHOUANUIM PTOPHUKNTa HUcOGaTaH x~McobnaHagn. Bab3aH
6UpnMK crudatuga NUTUIA 3NEMEHTU ONWUHWUG, YHWHT 31eK-
TpomaHpuiianurn 6up ae6 Kabyn KMAUHIaH.

bor xocun kunaétradH A W B aToMMapuUHUHT 3/IeKTPOMaH-
huinuknapuHn XA, — bunaH 6enrunainuk. Arap X/=X"
bynca KoBaneHT 6or, X "B 6ynraHunga aca KyT6am éKn NoHMN
6or XOOA 6ynagu.

DHEPrUSHUHT a(h3alIMK NPUHLUNUIa MYyBOMUK XapaéH
CMCTEMa KaM 3Heprus saxmpacura ara 6ynraH TOMOH 6opagu,
AbHWN Kalicy xapaéHaa aHeprus Kyn axpanca (6y Baktga cuc-
TEMaHWHT 3HEePTUACK XapaBHAaH CYHT Kamasan), )xapaéH Luy
TOMOHra yHanraH 6ynuwun, 6olKaya aiTraHaa, 3/Me€KTPOH-
nap MKKW Xun KanTa rpynnanaHuilm x.am MyMKUH. Arap anek-
TpoH A atomgaH B atomra yTtca, y \onga axpanub 4YmKKaH
3Hepruns B aTOMHWHT 31eKTPOHra moimanurn - 6unaH A atom-
HUHT WOHNAHWUW MOTeHUManu  opacuaaru ainvpma
ra TeHr 6ynagu. Arap anekTpoH B atompgaH A aTomra yTca,
axpanmb YMKKaH aHeprus raTeHr 6ynagn. Arap 6MpuH-
yn x"onga MKKMHYKM x*ongarura KaparaHga sHeprus Kyn ax-
panca, avHu Eg—">E"—An6ynca, 3neKTpoH A aToMmaaH B atom-
rayrtagn. Arap akcuHyatE'—"<£”—fnbynca, sneKTpoH B aTom-

faH A atomra ytagu. LLyHaal Knnub, aneKTpOHAapPHUHT KaH-
fai KainTa rpynnanaHuLLUnMHU UOHNaHWULL MOTeHunanu 6unaH
3M1eKTPOHra MONUNNNK Bupranukaa ndoganangn. EA-1M>1-Eqf
TEHrCcU3NMKHN Ea+1">1MEN TEHTCUSNUK WaKInaa 83l Mym-
KWH. KeRWHIN TEHrCU3NMKKa MYBO(UK, 31EKTPOH Kalicu To-
MOHra yTuwmn (AyHanuwin) WOHMaHWLW MoTeHUmanu 6unaH
371eKTPOHra MOMUANUKHUHT AurnHancura 6ornnk- bruHoba-
PUH, By KaTTaIMKNAPHWUHT ypTaya KUimMatu €ku MMrnHgucu
aTOMMAPHUHT 3N1eKTPOMaHPUIANUTUHN ndoganainn:

X=L 6kuX=1+E, (1.4)

X —aneKkTpoManguiinmk, | — MoHnaHuUwW noTeHumnanun, E —
3M1eKTPOHIra MOMUNNKK. 1, 2-pacM/a 3NeMeHTAapPHUHT AaBpuii
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XafBangarn ypHura k.apab
aneKTpoMaHhuUiAnru
KypcatunraH. by epga nu-
TUAHWHT 31eKTPOMaH(WiA-
AUTW WapTnAn pasuwiga
ompra TeHr ge6é 0nuHKG,
K.ONraH 3feMeHTNapHUHT
3N1EKTPOMAH(UIANNTN LIYH-
ra HucbataH KenTupuaraH.

MoH 6ornaHnw. WoH
6ornaHuW HasapuscuHU
1Y16 unpa Koccenb Kawg
aTraH. Kyinga aHa wy Ha-
3apus 6unaH K3"\cK.a4a TaHu-
Lamms.

WoH 6ornaHunw 3anek-

1.2-pacm. Bab3u 3neMeHTapHUHI
aneKTpoMaHpuiinnri

(MWwK;opuKn meTannap)

6unaH eTruHYm ro\™
a keX (™reHnap) opacuga

OCOHMNK 6UNH B ™
NaF NeC,

B

W w

(aHK% ra):uSru"tocmnreS i “f§~™ Sap6™

6ynagn. Ly cababaag MalijoHu
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ra HaTI/I)KaCI/Iﬁa peakyna-
a KhpuwagmnraH aToOMAapHUHT TallKW KaBatTunparv 3/1eKTO0H

Nap COHW WHepT rasfapHWHr Taw”™u kaeatugarn ” ool

Konagu. Mabnymku, 8 Ta (renmﬁ,%a
NKKNTA) 3/1eKTPOHAAH MbopaTt K'aear 6apkapop KaHaT xucno-
naHagu. LWyHpain kunnb, atomnap 6apk;apop xonatra yTuuru
HaTwXacmia MoH OGoKNaHWW BYXyAra K?nagu buToNINAA

. KaBatn 7 Ta anekTpoHpaH — 3s"3p*
faH néopaT. Y HaTPUNHUHT 3NEKTPOHUHU BUPUKTMPKG onra
AaBaTmarn 3feKTpoHsap coHn 8 Tara

eTauw
POH 6 ep ~’C?22rC N 3M1EKT-
Kenak N 3NEKTPOH 6MpMKTMpM6 onnn
(M Call6owkKan"n"MKKWHYK rpynnagaru meTaanap
nMMmuoHraTm? Ne 3NeKTpoH 6epunb, 2 Ta 3apsag-
Tool 6enuin OB+? rpynnagaru Al aca yyTa anek-
>CH2 a3(™ nap 6apkapop.xonarra n.
ACWHYa a30T 3 Ta 3NEKTPOH, Yitn? ry PP TR

Kabyn KW/raHga, ynap 6apkapop xonatra yTagm

3N1eMEHTHUHT 3/1eKTPOH bGepuLln Ekn Kabyn Kunm-
W Ba y 6epaguraH éku K"abyn K.mnaamraH aneKTPOH/Iap COHK
thak.ar Ly 3N1eMeHTHUHT y3ura amac, 6ankn YHUHT Kaiic™m ane
MEHT 6unaH GupmnkaétraHmra xam 6or™™ Ll cr?Fontul
ryrypt sogopof 6mnaH 6uMpuKKaHga, 2 Ta 3BLOH 1by"
Knnno, MoHUTa alinaHagn (AbHW MaHpul Y B reH M

Tpore~apnr(ar,i7c z r z l:z2 ~ n ) e«

™

ypTaya anekTpomaHuinaup.
Y3UHUKN[AH KaTTapoK 3fieMeHTnan

yn~nh Myc6aT BafieHTNIN, 3NEKTPOMaHPUIANUTU KU-
NKPOK. 3neMeHTNap 6unaH 6MpuKnG mMaH@uin BaneHTnn bynu-

M MyMKUH. MacanaH, Bogopoa ¢Top,xnop, kucnopog "
2-940
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3NEeKTPOMaH(UANUI KaTra 60LUK,a 3NeMeHTNAp 6unaH GUPMK-
KaHda, y3 3NeKTPOHMHW 6epnb, mycbaT 6up BaneHTNN Ba ak-
CUHYa, meTagnap 6unaH 6upukkaHga (NaH, SiH) anekTpoH
Aoy N KUnMb MaHpuin 6up BaneHTNid bynagw. LUy cababaaH HCL
HBr anekTponusnga Katogga BoAopoa axpanub uuk;agn, SiH
3MeKTpoNM3Maa aca aHoaa BOAOPOA aXpannb Ynkagm.

Mavnymkn, 1V, V, VI, VII rpynna anemeHTnapmga aHr
FOKOpPU MycbaT BafeHTANK 6UnaH 3HI tOK,0pu MaH( WA BaneHT-
NVMK NMpUHAMCK 8 ra TeHr. ByHWHT cababuHun toK;opuga 6aéH
aTUAraHnap acocuga TYWYHTUPULW KWAMH 3mac. KOkopupaa
auTUNraHNgeK, WwaponTra Kapab, 3NeMeHT Talky KaBaTuga-
FM 3/IEKTPOHNAPHUHT AaMMacuHN 3mac, 6ankym 6up KUCMUHK
Gepuin MyM~H. ByHpali BaKTAa 31EMEHT y3rapyByaH BasieHT-
nn oynagNe TallkuW KaBaTfarv S 371eKTPOH fiapora p 3neKT-
poHAaH Kypa mycTa>"Kampok 6ornaHraH 6ynagw Ba wy cab6ab-
NI Mab/yM WapouTaal7 anekTpoH 6epnnnb, 53neKTPoH Konu-
W1 MyMKUH. MacanaH, ONTUHTYTYPT TallKu KaBatgarn 3™3g'
3NEKTPOHNAPHUHT X"aMMacuHK EKu akaT TypTTa 3p anek-
TPOHMHM Gepuin Ba LWYHra Kapab 6 ékn 4 mycbart BaneHTiA
oynuwmn MyMkuH. docdop, Tennyp, MULLbAK, cypbma Kabu
afeMeHTNap4a X;am Xyaam WyHgan \onat Kysatunagm

LLlyHn Xam aliTM6 yTuLl Kepakku, retepononsp 6upnkma-
napHuHr 6apya arperaTt Xxofatiapuja xam aTomjiapapo WOoH
6ornaHuw caknaHu6 konagu. MacanaH, NaCl 6Gupukmacu
ras, CyrOKAMK Ba KaTTUK XOnaTNapMHUHT XaMMacuga HaTpuii
Ba X10p MOHNapugaH moopat 6ynagu.

MoTeHuuan ~a. MabiyM CUCTEMAHW XOCUN KUraH mac-
canap opanuruparun macodga ysrapuwin 6unaH cUCTemMaHuHr
noTeHUmMan aHeprusicn (3Heprus 3axumpacu) xam ysrapagu
MacanaH, mMonekynagarn aToOMAapHUHI 6up-6upura Hucba-
TaH CU/MKMLIM HaTuXacmia MONeKynanapHUHI noTeHuman
aHepruscu ysrapagu. LLly 6unaH 6up katopga, 6ab3aH mose-
Kynanap gegopmaumnsanaHraHga aTomnap opacugarn macoga
y3rapmMacjaH Konuwu MyMKuWH, By BakTaa xam gedopmayus-
NaHWLW HaTmxXacuia MONeKYNaHWHT NOTeHLuMan 3Hepruscu
prapagu (macanaH, tokopu 6ocum Tabcupuga). MNoTeHumnan
ypa gnarpammacy rokopugaru xonnapga Mosiekyna notTeHuu-
aNn 3HEPTUACUHMWHT y3rapuwimHm ndopananm.

ATtomnap 6up-6upura asKMHnawraHaa ynap opacugaru Top-
TUWULW-UTapUINLL Kyynapu ysrapagu. Opatha, TOpPTULIML
Kyus MaHpuu, UTapuaul Kyydm aca myc6aT uwopa 6unad
6enrnnaHagu.

Macoda y3rapraHga TOPTULLINL Ky4yn UTapUInLL Ky4ura
KaparaHfa kampok y3rapagu. Hatmkaaa 6y UKKU KYYHUHT An-
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TM”TX“ CLraAT 3u p r P '7| "o q)u 6I/II'IaH

mMaTa Macoga Yekcus (r »6°'raHnl 31" ™ 3HeprusgHUHI K-
acumnToTa”H6 KeTbwu n 4yn3uk abecumcca Yrura

Kun™ MTEo™ a::a”"rarrn

o=arlfmrlhobH H
ma-'ne T 1 ™ =

*

3Hr 6apkapop xona™ 6"nan7?

KaTTanawa 6opaau Ba ypara
ARMAHERA 1T p X Hipdkahdhmbrexyna atomnapra gucco-

[T I7|rHrM*/\/\ Teer G ™
W a MOHNaHNW noTeHUmnann

39 3B/T -a}ﬁ"hr p/;|

rM«5rr?28"« ﬂ'TM alfr3a? a™ /AAANANNAN

19



wnura'mng "p™ 27" ™ ¢ 'G" ppT™ T%ng/lo HaMuKa ngle—
nra kKypa, C3C! monekynacu C5+0, , cucTemacur

K TOpTULWAAM, ByHAA TOPTULLMLL Ky4K
cucTeMaHu 6apK;apopnoBun Kyy 6ynmo,

5

y K¥n0H Kom/umra MYBO(MK, CUCTEMAHUHT MNOTEHLMan 3Hen-

TUACUHW KaManTupagu, CHLMON 3Hep
AN = N =N3B/MONDb (L5)

by epaa; ABOragpo coHu,; r,, r - nUOHNap 3apagu, é -

3NEeKTPOH 3apsaan, I — MOoHNap opacuaarn macoda. [emak, r

- 1,147-10 (114,7A) paH kam 6ynraHga, ctabunnosun Ky-
NOH Kyun C8Cl cucTeMaHWHI ~ocun BYyNUWLINHA TabMUHIAN-
an, aSbHKu 6y macodaga 11-1,58 sB/kkan ra TeHr 6ynaan. NacCl
yuyH 1 =10,6 A ra TeHr.

MOHMapHU AethopmaumanaHmaingurad wapnap feb

? A -
TII//IIL%HEUM Kyun KynoH KOHyHura I\WBacg:(%ﬁllgap ypracinparn top

9~ X

6ynagn. Arap e, bynca, /T TOPTULIMLL 3HEPTUACK
T~ —§ (Ir~-¢é- Gynagw.

WoHnap 6up-6upuraxyga AjgrunawiraHaa sneKTpoH Kaeat-

FoHAnl . sagponapHUHT 6mp-6upura Tabcmpm HCXK Tcuaa

ypTacuaarv utapunull Kyum Byxyara kenagu. bopH-

utapnnulaxprmc”

(1.6)
6ynaan. by epga: n - BOPHHUHT UTapULWNL KOIDPULMNEHTK
neb atanagu, y 1aaH aH4ya KaTTa COH 6ynm6, K.MAMaTN MOH-

PAA%HTraﬁmaTmra 6ornuk.. MacanaH, He yuyH 5 ra, Br yuyH 12

VTapuwuw Kyuu

g - ™ (L.7)
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™. o 4™rpa,,ac,,-

Kyuynaprte,r2 agum™«s « * ‘Mpep TMTMEG - By
{TM-1B _
ro /011"[

6yHgaH: B = Kenub unk;agu.

B HUHT Oy K'wiimaT (1.6) TeHrnamara Kymnunca;

ma 6ynagu. (13)

(1.9)

0o T« (1.10)

1,, 12— noHnap 3apaau (BaneHTwn).

MOHAN MOoNeKkyna xoch A ™ g (N + A * 57

= (1,11)

HUMuw 'a~plrfrcMn F)T ,,« 2?2, r:
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6y epga: N — ABoragpo coHu; A — MagenyHr KoHcTaHTacu;
0y KOHCTaHTa allHW MOHTa YHUHT aTpouia (MKKUHYK, YUUHUN
Ba XOKa30 KOOpAMHaUMOH ctepanapfa) TypaguraH voHnap-
HUHT TabCUPUHU Xucobra onagn. MacanaH, NaGl yuyH Ma-
LenyHr KoHctaHTacu 1,74756 ra Ba C3Cl yuyH A=1,76267 ra
TEHT.

KoBaneHT 6ornaHuL. ¥Y3apo 6UpUKYBUMN 3/1IEMEHTNAP aTOM-
NapUHWUHT 3feKTpoOMaHuinnurn 6up-oupura TeHr éku xypna
AK,MH 6ynraHaa, KoBafieHT 60rnaHul BYXyara kenagu. byH-
pjai 6ornaHnw H”A, OA CH” cuHrapu monekynanapfa
MaBXyS.

KoBaneHT 60rnaHuw HasapuacuHmn 1916 inunga Jistonc Tak-
N atraH. by Hasapuara Kypa, KOBaneHT OOrNaHULIHUHT
Xocun Gynuwinaa 3nekKTpoH 6up atoMgaH WMKKUHYM aTomra
yTMaiign, 6anku ysapo Tabcup 3TafuraH MKKana atomra Te-
rmwnun 6ynmb k,onagn. by 60ornaHuLLIHN BOAOPOS MONEKynacu
MUconuaa Kypmé unk amms.

Jlblonc KoBaneHT 60rNaHULLIHN CXeMa KypPUHULINAA KYAn-
farvya Tabpudnaingm: atoMm A4pocK Wy 3NEMEHTHUHT CUMBO-
Nn 6unaH, TalwKW KaBaTharn anekTpoHnap aca HykTanap 6u-
naH ugoganaHagu. LLyHra Kypa, BOLOPOA MOSIEKynacu Kyiin-
farvya xocun 6ynagm:

H+H=H:H

By 60rnaHULWHUHT XOCWN BYNULWIMAA UKKKX aTOMAaru anek-
TPOHMAp ULWTUPOK 3Taan. AbHM Xap 6up aToM GUTTa 3NEKTPO-
HUHW «ypTara Talwnaingm» Ba HaTuUXaga, Xocun OynraH afneKT-
POH XY(TW Xap UKKWU aTOM YUyH yMyMUIA 6ynagu, SbHU aToM-
nap atpouia 3pKWH ainaHagn xampga saponapHu ysapo Top-
M6 Typagu. LLyHaain knnmnb, xap Kaicu atom atpouia NKKu-
Ta 3NEKTPOH Bynaau, AbHU 371eKTPOHNap MHepT rasgaru (Ma-
canaH, renuiiga) kabu rpynnanaHuw6, 6apkapop cucTema BYy-
Xygara kenagu. bowka monekynanapga sca 6ab3u atomnap at-
pouaarn sneKTpoHMap COHW 8 Tara eTafu, HaTuxaja snek-
TPOH/IAp SHA MHEPT rasnapgaru kabu rpynnanaHagu. Macanad,
MeTaH Monekynacuaaru 6ornap Kyiugaruya udoganaHagm:

H

H I
H:C:H ékun H-C-H

H I

H
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Xap Kaiicu BOAOpOA aToMu aTpoduia MKKMTA Ba Yrnepos
aToMu atpodupa 8 Ta 3NeKTPOH aiinaHagu.

MKKuTa aTOMHW 6ornainguraH 3neKTpoHNap XyMTu coHu
MKKUTA €KW yuTa OyNnLLIM XaM MYMKUH. BYHU 3TuneH, auetu-

NIeH Ba a30T MOJeKyacuaarv 60rnaHmwnap MMConnaa Kypuil
MYMKWH:

H H
2- C H:C:::C:H
H H
H-CHC-H
3TUNEH aueTtuneH asoT MoJsieKynacu

Kumésnid hopmy/lagarv BaeHTIMK NLWopacu —unsmnkya 6u-
naH utopanaHagn Ba 'y 6mp XymT 3NeKTPoHra Tyrpu Kenagu.

LLyHaaid Knnmb, KoBaneHT 6ornaHuaa y3apo Tabcup aTa-
[AuvraH aTtomnap TallKy KaBaTharu 3NeKTPOHNAPHUHT Bup Kuc-
MUHKN (EKM XamMMacuHK) 60r Xocun Kunuiira capgnainan. bor
Xocun 6ynuga MW TUPOK 3TagnraH 6y aNeKTpoHNap Xap UKKK
aTOMHUWHI Tabcupuga 6ynnb, Mabiym BakTha OGUPUHYM aTOM
Ba Mab/lyM BaKTAa MKKWHYM aToM aTpoduia ainnaHagm, abHU
Mab/ayM 3XTUMONIUK BUnaH MKKUTa aToM aTpodmaa xapakat
Knnagn. Mabiym BakTAa 3ca MKKMTa aTOMHUWHI A4pocK opa-
cupa 6ynub, ynapra 6up BakTga TopTunagmn, 6y 6mnaH aca
NKKUTa aTOMHMW 6Up cucTeMa Kunmb 6ornanaw.

KoBaneHT 60rnaHuULL KynpoK opraHnk 6upmkmanapga yu-
paiign. ByHaah 60rnaHULWHWHT TabnaTUHW (hakaT KBaHT Me-
XaHWKa acocmga n3oxnab depull MyMKUH.

BaneHT 60ornaHuw ycynu (Bb). KoBaneHT 60r xocun 6ynm-
LUMHN KBAHT MEXaHWKaHUHT BaneHT 6ornaHnw (Bb éku anek-
TPOH XYy(hTNap) ycynm opkanu axwy TYLYHUL MYMKUH. By
ycyn [eiitnep Ba JIOHAOH (1927) TOoMOHMAaH ApaTuAuMG,
cyHrpa Cneiitep Ba MOAUHT TOMOHUAAH PUBOXNAHTUPUTAH.
By ycyn 6unaH BOZOPOL MONEKYNACMHUHI XOcCuUn 6ynuiuu
MUCONNAA TaHULIaMU3. MOJieKynacuHuHr 1,3-pacmpja cxe-
Ma paBuLlda TacBMpnauraH a, B agpocu ea 1,2 anekTpoHnap-
HUHT y3ap0o TabCUPNaHULINHW Ky3aTanunk.
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By cuctemaHuUHI noTeHunan aHepruscu Il kyiungarn TeH-
rnamagaH Tonunagu:

n=e't po-i-f-uth (1.12)
6y epga:
a —A4po 6unaH 1,2-3n1eKTpoHNap TOPTULLYB SHEPTUACK:
o W o
b— Aapo 6unaH 1,2-31eKTPOHAAPHUHT TOPTULLYB 3HEp-

&
€ —SAAP0 Ba 3N1EKTPOH/ICHHUHT 6GUP-6UPUHIN UTApULL 3Hep-
rmacu: + o

YMyMaH

MA-Nn-unun +u

FOk"opugarn TeHrnamanapfaH Ba LUpeawnHrep TeHrnama-
napugaH oiiganaHn6, TynuK, SHEPTUAHUHT MUHUMYM Twmid-
MaTUHW TONULI MYMKWH 3Mac, YyHKN I pyHKLMUACU HOMAb-
nymaup. Basuda Tynk MH GYHKUUACUHUHT U ofacuHU TONUL-
JlaH nbopat. ByHuHT yuyH BB ycynuaaH goliganaHammns. ATom-
nap 6up-6upmpgaH 4vekcus ysok"awraH ne6 tapas
Knnannuk; 6y sakga\ap K.aicu a4po ak.aT 6uTTa 3NEeKTPOH
6unaH 6ornaHagn; 6uHOGapuH, Hopman X“ongarn 6uTTa BO-
[lopof, aTOMUHWHT 3HEpruacu:

£0=- 9y =-13,6 3B. raTeHr. (1.13)

BbyHaa, — f4po 6unaH

3M1IEKTPOH opacmaarn maco-

tha. Ikkn aTompgaH méopar

OyHpalhi MONEKYyNnaHWHT

HopMman x"ofiataarv aHepru-

Acn £=2£;,6ynagn. bup-6u-

puaaH LWyHAalk y30K allraH

aTOMHUHT TYNK™H (YHKW K-

acm /1) sa  (2) byncuH;

6y uwopaga 1 paxiamu

quHKU'MﬂHMHr X'y, ‘zapry- 1.3- paem. H, monekynacugaru
MEHTUHK, 2 pakamm 3ca atomnap (H6,"HB)HUHT TabCupw.
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YUyH X7, ¥\, 12 aprymeHTHU udoganangn. byHpaii axpanraH
Xap Kaucy aTOMHUHT TYIKMH QYHKLWACK:

i 6ynagw. (1.14)

By epaa: 5~ 3M1eKTPOHHUHT paguycnun wap nunga oynui
3IXTUMONW; M, — 3HT KN4YMK opbutan paguyc (bop paguycm).

KBaHT MexaHWKa Haszapusicura myBo(MK., 6up-6upugaH
axpanraH (6ornaHmaraH) 6yHaaih CUCTEMaHUHT TYIK™MH QYHK-
uusicn \[/ Kyiimparura TeHr 6ynaau:

Y ,=¥a(1)¥s(2) (1.15)

3HAKM aToMNap KMMEBWUIA 6Or XOCWUN K,una onaguraH fapa-
Xafa 6up-6upura aK,MHNAWCKH, aeinnk, ByHaan xonga xap
KaliCcu 3NeKTPOHHMHI 6upop agpora 60rfNaHuLM SXTUMONN
6up xun 6ynagun, 6olwkKaya aiTraHga, 3MeKTPOHNAP Y3 YpHU-
HW anMalTUPULLM MYMKUH, GUPMHYYN 3NEKTPOH B figpora Ba
MKKWHYMN 3MEKTPOH i fapora TOPTUANWN MyMKUH. DNEKTPOH-
nap ypvH anmaila onuMwmy MyMKUHAUTK cababnu cuctema
YUyH fiHa 1Ta TYNKUH QYHKUUSACMHMW Ty3uWw MyMKWH. By an-
MalWHULWAAH KeAMHIK XonaTt pyHKuuacu 6ynagn. ByHaa cuc-
TEMaHWHT TYIKUH (DYHKUMACK Kylinaaruya oynagu:

Y=Y, (2)¥b(D) (1.16)

VKKana afekTpoH 6up-6upunaaH apk KunmaraHnurmugaH
VI Ba ypHura \// HM nwnaTuw aHaga aHUKPOK HaTuxara
0nnMb kenagm:

= (1-17)

By epga: ¢, Ba  TypryH coHnap. \/ — kuiimatn épfammaa
LW peavHrep TeHrnamacugaH E — HUHT Takpubuin MUHUMYM
KUAMaTy Tonunagu. MOeKylacu CUMMETPUK BYNraHnuru
YUyH Bapuauma ycynm ch=c” Ba C,= *C" 3KaHNUTUHU Kypca-
Tagu. WyHpai kunn6:

¥ = ¥|+ ¥2 ra TeHr. (bl 8)

OnekTpoHnap ol anMalTMpraHaa y3 anoMaTuHn ysrap-
TMpmanauraH 1 dyHkLus

¥, =¥, +¥2=¥ (1)¥6(2)+¥02)y (1) (1.19)
CUMMETPUK (DYHKLMS, Y3 anoMaTWHU y3rapTupaguraH —
(YHKLMS 3ca aHTUCUMMETPUK (DYHKUMS Aennnagn.  —YyuyH

Kyingarv nogaHu €3 MyMKUH:
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=¥, ()Yb(2)-¥e(2* b (1)

1.4-pacmpa atoMm a4po-
napu ypracmgarn macoga
y3rapuiin 6unaH Moneky-
NaHWHT NOTeHLMan aHep-
rMACK Xam y3rapuiin Tac-
BMpnaHraH. PacMaaH Kypu-
HNG TypnbanKK, dak™ar\/
Kuiimatuga 6ynraHga E
MUHUMYM KuWiimaTtra ara
o6ynagn.  QYHKUUAHWHT 1.4- paeM. H, MONeKyNacUHUHT
K,aHfain Gusnk mabHOCU NOTEHLMAAK-BTPU 4n3npY.

JaH aTTP TN« LAl T T. YUYuHun-

ANeKTP 3apaan 3NUYAUTUHUHT Monekyna 6Mnab Takcum

TPOH 6ynyTnap 6mMp-6upuHM Konnangn. AKCMH™a 3anekT"
TOOH napannen 6ynca, UKKW S4p0 opacmpjaru anek-
6uprkma xocun

6|lnmEwN

KyOCLlTl/lnraTaMTmnraH thukpnap cxema pasmwjga
g HAaru pak“amnap ?Tﬂl/l paBuLLAa 3/1EKTMNNH

nap OYNYTUHUHT 3UUYNUTUHN K pcaraf 3N1EKTPOH-

tokopmaa 6aéH aTunraH Takpmuobuii yeyn
epfammia BoAOPO4 MONEKYNACUHUHT SHEPTUSACU, AbHU
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[.5-"ack. Mapannen (a) Ba aHTMNapaiien
(0) CNWHNAPHWHT 3M1EKTPOH BynyTw.
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X0CuN 6ynraHaa axpanraH dHepPrusiHU Ba aToMap opacuarm
MyBO3aHaT Macoga y4yyH Kyiuaaru K.MiMatnapHu ongunap:

£m=314 =27, r=0,LL 9A°.
Taxpubaga aca:
£'=4,746 38; r,=0,741 A\

3KaH/INTN aHUKNaHAW.

1960 Wunnpga Konoc Ba PyraH TyNKMH (PYHKLMACK YUYH
aHyaruHa mypakkab TeHrnama Ty3mnb Kyiugaru HaTvxanapHu
ongunap:

£=4,7467 g /-,=0,7412

AbHW HaTMXKa aHya AXLWu.

FeTnep Ba JIOHAOHHWHI KUMEBWUIA 6Bor xocwun BGynuw
MexaHu3Mu Tyrpucmugarn BaneHT 60rfaHuLw ycynura acoc-
NaHraH TacaBBypfiap Mypakkab mofekynanapgaru 6ornap-
HUHT XOoCcua 6YynuWl MeXaHW3MUHWU TYLYHTUPULLTa acoc
6ynaun. by Tacassypnap Cnelitep Ba MOAWHITHUHT 3/1EKTPOH
XYPTW ycynm ékn BaneHTAUKHUHI CNWH Hasapuscuga pu-
BOXNaHTUpungu. by ycyn BaneHT 6ornap ycyu, fe6 xam
aTana%m BB yCcynuHUMHT acocuii K,omaanapu K,yivaarunap-

opar:

1. fkka 6ornap MKKW aTtoMjaru K;apama-K,apLiv CrnuHIun
3N1eKTPOH XY(TnAaH xocun bynagu. byHaa ynapHUHT 31eKT-
pOH 6ynyTn 6Mp-6MpPUHN KOoNNanau Ba Oy Xoiga OynyT 3uny-
nvrun optagu. Hatvxaga cucTeMaHUHT NOTEHLMAN 3HEPrUscu
Kamasaau, abHU 60r xocun 6ynaan. SNeKTPoH BynyTnap K,aH-
YaNnK Kyn KonfaHca, aapora TOPTUAUL XaM LUyHYa Kyu4su
6ynaan Ba 60r myctaxkam 6ynagu.

2. by 6ornap TyNKUHAN YHKUUAHWUHT Kyn KOMAaHuL To-
MOHWTa yHanraH 6ynagu.

3. ATomaaru 6up-6upnHN Kyn Konnaiaurad opburtannap-
FMHa Ky4an KUMEBWIA 60T XOCUA K Mnagw.

KoopauHaumoH 6ornaHuw. KoopauHaumoH 6ornaHumu
KynuHYa Komnaekc 6upmkmanapga yupaan. KoopguHaumnoH
GUpMKManapHUHI XoccanapuHW KBAHT MexaHuKa éppamuia
nsoxnawga TypT Xun: BaneHT 6ornaHuwnap (Bb) Hasapus-
CW, KpucTannap ManifoHW Hasapusacu, nuraHgnap mManfoHu
Ba Monekynsp opé6uta (MO) HasapusacugaH onganaHunagn.
Bynap numga sHr mykammanu MO Hazapuacugup. J1IekuH oy
epfa hakat BB HazapusacugaH ¢oliganaHammi. by 60rnaHuLL
y3 Tabmatnra Kypa KoBaneHT 60ornaHmw 6ynun6, tak™ar xocun
Oynuw MexaHu3mu 6unaH yHaaH dapk. knnagu. KoeaneHT 6or-
NaHULWAa 31eKTPOHMAP XY(HTU MKKUTA aTOM 3/IEKTPOHIapu-
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JaH >;0cun 6ynagm. JTeKUH KoopauHaUMOH BOKHUHT Xocun 6ynu-
Wwurga al'atr 6UTTa aTOMHUHI 3M1EKTPOHNAPU ULLITUPOK 3Taau
AbHN 60r XOOA KAYyBUN 3M1EKTPOHAAP XYDTUHN 6UTTA aTOM
oepagn. DNEKTPOHMHU 6Oor ~ocun KUAWLW Y4YyH 6epraH aTom
3NeKTPOH >KyhTnap AcHopbl (nuraHg) ge6, Oy anekTpoHnap
BocMTacuga 6ornaHraH MKKMHYM aToM 3ca 3NeKTPOH XKy Tnap
akuenTopu aeb atanagu. Ly cababaaH KoopanMHaunoH 6orna-
HULW, 6ab3aH AOHOP-akuenTop boTankw fe6 >aMm atanaiu.

Opfatfa, <<rak;cuMmiaHmaraH» (6or ?<oown kK™wnuwga uTu-
POK 3TMaraH) 3feKTpoHAap XydTn 6ynraH atom €Kn WOH A0-
HOp, 3/IEKTPOH K,aBaTh Ty/MaraH Ba 3/1€KTPOH K;abyn Kuauwu
MYMKWH 6ynraH aTom €Ku MOH akuenTop oynagw.

AMMUaK BOLOPOA NOHW 6UNaH BUPUKNG, aMMOHUIA MOHU-
HU nocun KmnraHm,qa aMmMuak LOHOp, BOAOPOA WMOHM 3ca

oynagn.” [MH3-BP3] komnnekc 6upukMacy ;"am Ly

nycuHaa }(ocmn bymagn.

ByHza xam amMuak goHopamp. KoopanHaumoH 6upukma-
fa xamma 6ornap 6up xun Ba xamma opbuTtannap rmébpuanaH-

MAKUHAN A ‘T60rnap KoopanMHauMoH 6ornap 6ynuwmn

[oHcM-akuUenTop 60TaaHWLL t03acuaH KeMnHIu nnnap-
[la 0Nn6 6opuaraH MAMUIA Uwnap 6yHaan 60rnaHUWHWUHT KEHT
Tapk aNraHIUrMHN Kypcatan. by TekwiunpuwnapgaH gapk Ba-
NEHT/IMK XOCWUA Bynnwnga UWTUPOK 3TMaraH («TakCMMaH-
MaraH») 3M1eKTPOH Xy(TnapurnuHa amac, 6ankum MWTUPOK
3TraH «TaK;CMMMIaHTaH» 3/IEKTPOH Xy(pTnapum xam sHru 6or
xocun KWL Ba aneMeHT 6uMp Heya BaneHTAn 6ynmb Typ-
N BUpUKManap Xocun KWW MYMKWUHAWUTU aHWUKNaHAU
MacanaH, xnop 6up Bak’Taa UKKMTa aTOM 6unaH 60rnaHuLNn
HaTmxacuga ALCI3 HUHT gumepn AIBC Hi Ba PclCl, nonunme-
pUHW XOoCcun K nagw.

mw OUPUKMTIbIap «KYNPUKAW» BUpUKManap geimMaan.
K.MAraH 371eKTPOHAAp XydTu
thak;at 2 Ta aToM sigpocu atpodmaa amac, 6anku 6mp KaHuya

q)apll r TM a 'q l LLELIVANRLLANULL AN L]
%T6NM GopnaHuw. K.yténu 6ornaHuvw y3 Tabuatu Ba
X0CUA OYNULL MeXaHM3MUra Kypa KOBafeHT 60rNaHNLWHUHT
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6up KypuHuwmnanp. KoaneHTt 6ornaHnwga atomnap (ane-
MEHTNAP)HWUHT 3NEeKTPOMaHOUIANUIN TeHT GynraHupga (Ma-
canaH, Hj, Oj, CI* monekynanapuga) snekTpoHnap Xygprtu
MKKW aTOM AAPOCUHWUHT ypTacuaa 6ynagu. Arap afemMeHT-
NapHWUHT 3neKTpoMaH(puitnurn 6up-éupnaaH MoH 6orna-
HULW XOCWUN KWfa onaguraH fapaxaja papk Kuamacpad,
thakaT 6Upo3 hapK Kuaca, 3NeKTPoHIap XydpTu HucbaTaH
3N1eKTPOMaHMNIAPOK OynraH 3fnemMeHTra TOMOH CU/DKUraH
6ynagn. MacanaH, xj0p aTOMW BOAOPOS aTtoMura HucbataH
3NeKTPOMaH(PUIAPOK BGYNraHANIN yUyH, ynap mMabiym Ma-
cotharaya 6Mp-6mMpura sKMHMalaaM Ba 31eKTPOHNAP KainTa
rpynnanaHagun, 6y atomnapHu 60rnoBYMm 6OTFHUHT XOCWUN
bynuwinaa MW TUPOK 3TraH 3NeKTPOoHIap Xy(Tun xnop aTto-
Mura TOMOH 6MpPO3 cumKuraH 6ynaau. byHpain 6ornaHuL
WapTnu paBuwaa Kyhngarnya ndoganaHagn: H~C 1(anek-
TPOH XYMDMTUHUHT Kalicu aTtoMra TOMOH CUXWUTaHINTUHN
Kypcataau).

WyHpalh knnmb, Kyt6nm 6ornaHmwpga 6or xocun éynu-
Wnha UWTUPOK 3TraH 3NeKTpoHNap XypTu, GakaT UKKa-
Na aTom fgponapw opacuga cummeTpiik TakcumnaHraH (Ko-
BaNeHT 6ornaHuwgaru Kabu) éku atomnapfaH OUPUHUHT
aTpomparnHa xoinawraH (MOH 6GornaHuwpgarn kKabu)
6ynmaii, 6ankyn aneKTpoHNap Xyt 6ynyTn 6yTyH cucte-
mMa 6yiinab (MKkana atom opacupa) TakcumnaHagu (ne-
KWUH y 6Uup aToM aTpoguaa MKKMHYMUCUra HUcHaTaH 3My-
poK 6ynagwn), HaTuxaga 6up atom 6Mpo3 MycbaT, MKKUH-
ynucu 3ca 6Mpo3 maHhuMiA 3apsgnaHn6 konagn. Opataa, 6y

KypuHuwunga ésmnagn. by (6*, 5 nwopa) H Ba ClI
HWHT TYAMK amac, 6anky 6up Kuem 3apsgra ara sKaHnm-
rMHU KypcaTagu. ATOMNAPHUHT KaHYanukK 3apagiaHraHiu-
rMHU xucobnaw MyMKWUH. KOkopugarm Mmuconga xaop MaH-
thuil, Bogopos aca mycbar 3apsagnaHraH. Hatwkaga WOH
6ornaHuwgarn Kabu, MKKUTA 3NEKTPOH MaWLOHU BYXYf-
ra Kenagu.

Y3apo TabCcup 3TaguraH aTOMAAPHUHE 3/1IeKTPOMaH(uii-
nnrun 6up-éruprgaH KaHua Kyn apk Kunca, afeKTpoH XygpTu
XaM LWyH4Ya Kyn cumxuraH 6ynagu. MacanaH, anekTpoHnap
XypTtn HF ga HC1 parngaH Kypa F —TOMOH KYMPOK CUIKK-
raH. LLlyHn xam TabKuanab yTuwl Kepakku, MyaisiH MOJeKy-
napa 100% unoH 6or ékn 100% KoBaneHT 6or 6ynmanaun. Acnm-
fa, 6up monekynaga Typau xungaru 6ornap Typau ynywja
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Mamxyg 6ynagu. MacanaH, HATpo6MpUKMaga a3oT aToMu 6u-
NaH 6UTTa KUCMOPOA aTOMM ypTacufa KOBaneHT, WKKWHYM
Kucnopog aToMmu 6mnaH Kytonm 6or 6unaH 6ornadraH. LUyH-
jain Kunub, monekynaga Komb6uHauusagaH wnbopaT 6ornap
MavKy s

ByHpain 60r cemunonap (Spum ULy T6naHraH) penn-
nagu.

KlyTom 60rnaHULL Ba MOJEKYTaNapHUHT KyTOAUAUMA.

KyT6nm 6ornaHuw Bocutacmpa Xocun 6ynraH monekyna-
[ 3N1IeKTPOH 3apAAUHUHT TEHI TaKCUMJTAaHMaC/UIU IOKOpU-
fa kypub ytungu. MonekynaHuHr 6up kucmmga mycoar, uk-
KMHUYN KUCMUfa MaHpuii 3apsg ycTyH 6ynagu. ByHpali mo-
nekynanap — KytbnaHraH (nonsp) monekynanap genvnagu.
MuKaopwWii XXnxaTaaH TeHT Ba 6up-6upnaaH mabaym / Maco-
(Daga TypraH  Ba e" K,apaMa-KapLluu 31eKTp 3apsgnapugat
néopat cmuctema gunonb (MKKu j*yT6MM) cucTema aeb atana-
an. femak, aunonga mycbat Ba MaH(UiA 3apsagiapHUHT orup-
MUK Mapkasu 6up-6upuHu Konnamangu, 6anku 6up-éupu-
JaH Mabnym macogaga 6ynagu. by sapsgnap MUKAOPUHUHT
ynap opacuparyu macodara Kynamtmacum Aunosib MOMEHTH
gennnagn, SbHu:

In=e/ (1.20)

6y epga: ¥l—aAnnonb MOMEHTH.

KyTt6nmn 6ornaHuw, AbHWU MOMEKYNaHWUHT KyT6AuMnuru
YHUHT AUN0/Ib MOMEHTUHUWHT KMiAMaTu 6unaH ynvaHagu. Ou-
nosib MOMEHTW HOMJAH KaTTa BynraH monekynanap kK‘yTonaH-
raH (nonsp) ékn Aunonb Monekynanap xucobnaHagu.

3,333-102 X (10“* — N mcT) 6GMPANK AUNOSIb MOMEH-
TUHWHT 6Upnnurn Knnub kabyn KunuHraH: 6y 6upnuk ge-
6aii () ge6 oputunagn. MacanaH, CyBHWHI AWMMONb MO-
MeHTU 1,84-10"* an - cT. 6MpNuK, abHu 1,84 [ aup. Oun-
Mosib MOMEHT BEKTPO (Mab/lyM TOMOHra MyHanraH) katTa-
NUK 6ynub, wapTam paBuwiga MycbaT 3apsagaaH MaHhuii
3apsigra TOMOH iyHanraH ge6 kabyn kunuHraH. LUy ca6a6-
faH y3maa Kyt6nm 60r GynraH xap KaHgal MOJeKyna xam
KyTbnaHraH monekyna 6ynasepmaingu. MonekynaHuHr gu-
Nofib MOMeHTra ara 6ynuw-éynmacauru Tyrpucuga xynoca
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YUK apuLLl YYYH YHUHT CUMMETPUA 3N1eMeHTapu Xam 3bTuU-

®°XM™"™aToMnl Mon=Kynanapga MONeKynaHuHr
KyTOnMAnrn yHgarn 6mpruHa 60rnaHuWHUHT KyT6Ananru
6unaH ynuaHagu. bup xun atomnapgaH néopat ~onekyna-
nanga (H O K, Ba 6owk,anapga) 3nekTp 3apagn 6wup
AeKUC TaMumMmnaHr”?, abHu =0 6ynagn. Typnu atomnap-
[aH Ty3uaraH mMofiekynanapfa’lHUHT K.MuMaTu

?C6yMAN; aTOMNAPHUHE 3NeKTpoMaHhuunurn 6mp-6mpn-
Ma”kaH4Yya KaTTa PapkK Kuaca, XHUHIK KUAMATU Xam LUYyH-
ylFK"Ta Oynagu. [emak, MKKWU aToMfaH Ty3uaraH mone-
Kynanapal6ornaHnw Kyténm 6ynca, monekyna xam KyT6-
" KTnTT'oMnnm monekynanapga Kyténm 6ornaHuuw
6»nmaca, mMonekyna xam Kyt6num 6PuanlV_ AraP
Kynanapfa 6uTTarmHa 6ornaHuil kyténm 6ynmné, “«”aH
K TMmgmTTmsn KyTocus 6ynca, MofeKynaHUHr KyT6nmnu
rC T arolfFMMr6nm "rnaHUuWHKWHE KYyT6Aunurn éunax
YnuaHagn Ar~I'monekynaga 6up Heya KYT6/mM 60rnaHmLu
MaBXyg 6ynca, MoJieKyNaHUHT AWN0Ab MOMeHTH Wy 60
nawnw nap AUMOSIb MOMEHTUHWHT Napannenorpamm Kompja-
clfacocmpa KywunraH wurnHancura TeHr ynaan. Maca-
naH CO Ba C5, 6upukmanapuga 6ornaHuwnap *Y"emm,
NeKUH 6Mp 4Yn3nKaa CUMMETPUK XoinawraH 1.6 o-pacm-
nan LWyHWHT yuyH By MosieKynanapHUHIyMyMum gunosnb
MOMEHTM Hon?awn? (~-0) 6ynagn. by Taxpubaga Tac-
“"UE W AK XonnapAa 60rnapHUHT MOMEHTU 6Up-6upn 6u-
naH Typa eAnwnd ketmangm. MacanaH, cyB MoJfiekynacuia
BOAOpOS OunaH Kucnopog opacugarv 6ornaHuwwnap ~t6au
AX nw 6ynnb, ynap 6up-bupura HucbataH -105 6ypuak
Acln k!™agn. LUYHWUHT yY4yH MONMEKYNaHWUHT YMYMUWN OW-
NoAb MOMEHTW YHAaru anpum AuNonnapHuUHr nr\pannenor
paw/longacu”'cocnpa KywnaradH nuruHgucura TeHr éyna-

A7a*mMonTkynara 6owka aTom €Ku atomaap rpynna-
cwww (pag™annapHun) KUpUTUW AN 6UNAH YHUHN CUM-
MeTPUKAUTK By3unca, MONEKYNaHUHT KyTonunuru opTa-
AT acummerpus KyyaiiraH capu KyT6nMnuk xam opta 60-
pagn. byHra 6eH30HUHT XNOpPAKM Xocunacu mucon byna-
an;
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+
1.6- paem, a —,CO"™ Ba MofleKynanapuHumr gunonn (nactha BeKTop-

NapHHWT Kywmamwn kK\'pcatuarad), 6 — CyB MOIEKYACUHUHT AUMOMN.
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H H
\M=}.5GB J/I=2.0D MU.BB

w=3.95B WEL530 /1=0."B Jr=I56D F=152D

CUMMETPUK Ty3u/iraH Monekynazga, Aunosnb MOMEHTUHNHT
HOMra TEHTIMTUHU, aCUMMETPUK Ty3uaraH MONeKyNaHUHT
ANMONb MOMEHTU BYNNLIM MYMKUHIMTMHW TPaHC Ba LiUC-LUO-
Mepnap Muconmaa Kypuwl MyMKWUH:

H\ /C1 /H
/C =CAn Cc =C g(
cr CK |
Tpavc-aux/topaTusied [n=0 TC-ANXNOPITUNEH

1=1,891)

FOkopupaa 6aéH aTmnraH nonnapga AMnosib MOMEHT KWi-
MaTUHWUHT OPTULIM afiMallMHIaH rpynnanapHUHr TabuaTtura
(Y4YHOHYMN, YHUHT 3NeKTpMaH(puiinurura) xam GOrvK..

KyT6naHraH MofeKkynanapHuWHr gunonura Typma Aunonb
fjeiuvnagn. MacanaH, cyB, CNuUpT, rafioreHuanap KyténaHrau
monekynanapgup. LLyHra Kypa, ynapHuUHI Tyrma aunonu 6op.
beH30M yrneBoAOpPOAVHUHT TyrMa Aunonun iyk. KyTtbnaHma-
raH monekyna (x) Ba KyténaHraH monekyna (H—) 6unaH muwo-
panaHagu.

KyTbnaHraH MofekyfnanapHUHr 6up k*aH4a yMyMuUin xoc-
canapu 6op. Monekynaga AUNOMHUHT MaBXYAAUIN HaTUXa-
cuaa ynap 6up-6upura HucbaTaH MabayMm TapTubaa oiina-
Wwaau. bup MmonekynaHuMHr Mmycbat KyTom UKKUHYN MONeKyna-
HUHT MaH(WiA KyTbura TOpTUNANG, 3NeKTpocTaThKa K,omaacu
acocuga xorinawagu (1.7-pacm).
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ri (C / Monekynanap

Vv J Yy y ! y W lWYyHAalk Xoinauw-

raHga cucrema xyga

b6apkapop 6ynaam,

YYHKW yfap K,apama-

Kapwun unwopanm

KyTonapu 6unad

6Mp-6MpUHM TopTa-

0] ' A Ba ynap opacuga

1.7-paem. 6ornaHuw Xxocun

6ynagn. by 6orna-

HULWra gunonnapapo 6ornaHuw geimnagun. unonnapapo 6or-

NaHULW CUCTEMAHWHI NOTEHLMan 3HEePrusicMHW KamahTupa-

an. Arap gunonnapapo 6ornaHuw Kydnm 6ynca, Monekynanap

6up-6Mpn 6runaH GUPUKNG (KOMMIEKC XOCUM K,MAULWW OpK,a-
NN) accouMNaHULWM MYMKUH.

Arap cucteMaga MOH Ba KyT6AM MOMeKynanap MaBXyj
6ynca, ynap opacuga WOH-AUNONb 60rnaHULWL Xocun 6ynuin
MYMKUWH. ByHpali 60rfnaHuw 34eKTPOUTMK AUCCOoUMMaHULL A
anoxuaa ponb yinHangun.

BANMEHT/NINK

BaneHTAukK TyLLyHYacy kumé aHura 1853 nnga 3. ®paHk-
NeHfJ TOMOHMAAH KUPUTWATaH. BaneHTAnK Mabaym aTOMUHUHT
6O0LLK,a 3NEMEHT aToMm 6unaH 6mpnawn ékn bupukmanapga
OUP-OUPUHUHT YPHUHK 3sranfall Xycycuatnamp. ATom Tysu-
NNLWN ypraHWAraH4aHMKelH, KBaHT MexaHuKa acocujarnHa
BA/IEHT/IMK TYLIYHYACUHN BA YHUHT KOHYHUSTUHW TYLUYHTU-
puwra myeaddak, 6ynuHan. Koccenb (1916 in.) Haszapusicura
MYBOGMK, 3nemMeHTNnap (EKM 3neMeHTnap rpynnacu) Kumé-
BUIA peakuuara KmpuwiraHaa ou'rracu afnekKTpoH 6epasm; WK-
KMHYMCKU 3ca yHU Kabyn kunagu. LLUyHra Kypa, BajeHT/IMK
TallKKW 3/1eKTPOH KaBaTAarn 37eKTpOHAap COHUHMN UHEPT ras-
napgarn cuHrapm 8 (km 2) Tara eTKasuwl ydyH Gepuauium
EKM Kabyn KUANHULLKN Kepak By™yiraH 3N1eKTPOHIap COHWUIa TEHT.
JleknH KoBaneHT 60r xocun 6ynraHmga Koccenb Hasapuscu
TYrpu Kenmangm. Jistouc 6yinya, BafNeHTANK.MONEKYNa XOCUN
KnnyBumn 3neMeHT aTOMAapUHUHT KOBANEHT 60T XOCU/T KMAULL
YUYH 31EKTPOH Xy(Tnapura 6epraH s3neKTpoHIap COHMIa TEHT.
Koccenb Ba Jlbtouc Haszapusacu pacMmiiii 6°nn6 6mp’ék/ama-
OMp, SBHU XaMMa BaNeHT/IMK XUNNapPUHIA A3 nunra-onmangu.

BaneHTNMK TywyHyacu 1927 limnga’kBaHT MexaHuKa'Ha-
3apuacu acocupa [eiitnep Ba JIOHAOH TOMOHWAAH OWAWH-
nawTupungun. by Hasapusira MyBOGMK, 3N1EMEHTHUHT BaleHT -

35



JMTU YHUHT aTomMuiary >KyTnawmaraH (SKka) aneKTpoHnap
COHUra TeHr. MacanaH, WLLK;0puiA meTannap aTOMUHWUHT Tall-
K anekTpoH KaBaTuaa 6utta 5 31eKTpoH 6op 6ynm6 ynap
6up BaneHTIMANP. Kncnopoa aTOMMHUHTI TallLKOR K;aBaTunga 6
Ta 3NeKTpoH 6op: 6ynapfaH MKKUTa 531eKTPOH Ba UKKUTA P
3N1eKTPOH Xy TnalraH, UKK1Ta ‘7 3NeKTPOH 3ca XydTnall-
MaraH, Wy cababnu, y UKKu BaneHTNnU xmcobnaHagw.
Bab3aH peakuus xxapaéHuna aTomnapaa sKkanaHraH afneKT-
poHnap xocun 6ynagn. MacanaH, yrnepog atomumga \3'23"2ph
anekTpoHnap 6op. XyHA komgacura MyBO(MK;, Yrnepos ato-
Muga 2 Ta aKKanaHraH/? afnekTpoHnap 6op. Peakuua Baktuga
3N1eKTPOH AKKanaHuob, 23 2p 3neKTpoHra aknaHagn by-
HUHT YUyH XXyfa KaM 3Heprua Tanab KunumHagun. JlekuH 6y
3Heprusa aKKanaHraH aNeKTpoHNap Tabcupu HaTmkacuga (6or
XOCWUN KWUATaHAA) aXpanraH 3Heprus xmcobura opTurin 6um-

M=1 _
n Nn=1 T

n 11 =21 1 1 1

1.8- paeM. 3neKTPOHNAPHUHT IKKaNaHULL CXeMacHu.

NnaH konnaHagn («FmépuanaHuw» Temacura Kapadr). LLUyH-
fai knnnb, yrnepog atommga 6utta 5 Ba Xy TtnaHmaraH 3 Ta
p 3MEeKTPOH 60p. lemak, yrnepog 4 saneHTnn 6ynagn. Kyinnla
3NeKTPOHNAPHUHT SKKanaHWLWKN CXeMa Tap3uga KypcaTuiraH:

bab3aH aTOMNapHUHT ranaéHnaHn6, GOLIK;a BaneHT Xona-
TMra YTULWIW XapaéHu OBWTTa 3NeKTPOHWHM 6ol a aTomra
6epuin Ekn 6oIKAa aTOMHUHT 6UTTa 3NEKTPOHUHW Bupnawl-
TMPULWIN BrnaH 6opuIN MYMKUH. MacanaH, a3oT aTOMUHUHT
TalWKW KaBaTuga 23Up” anekTpoH 60p, 5- aNeKTpoHNap XyQpT-
nawuraH,/»-3neKTpoHnap XxygrnaimaraH. butra 5-31eKTpoHHM
6oluKa aTomra 6epinb, mycbaT 3apsgnaHagmn Ba TallKu KaBa-
Tnaa 4 Ta (6utta 5- Ba 3 Ta p- 3N1EKTPOH) SAKKa 3MEKTPOHra
S‘aa oynagun. LLyHaain kKunu6, a3oT Mycobat TypT BaneHTnn byna-

Yrnepo4 aTOMWHUWHT TalW KW KaBaTuga
232p {282p2p”2p) snekTpoHnap 6op. Aemak, CH, HUHT Ba-
NeHTNNK BOrMHM yrnepog Ttapkubupgarn 6utTta 5 3 Ta » Ba
BOAOPOAHWMHI 6UTTA 5 3N1eKTPOHNapu Tawkua kunagn [Ae-
mMp, CH™ monekynacnga 3 Ta $—p 6or Ba 6utta 5-5 6or
oynuwun Ba ynap 6up-bupupaH ¢papk KUAMWuU Kepak
Nakukatpga aca MeTaH MoneKynacugarv yrnepogHuHr xamma
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BaNeHTNINK 6ornapu 6up xun 6ynub, ynap 6up-6upugaH
thapk, kunmangm, avHu CH” monekynacuga 4 Ta BOAOpoO[
6up xun xoccara ara. 3 BaneHTIM 6op aToMmuga 6MTTa 5- Ba 2
Ta p- 3N1eKTPOH 60p. 2 BaneHTAM 6epunnuii Ba cMMob aTo-
mMuga 6uTTa 5- 31eKTPOH Ba 6UTTap- 3NeKTPOH 60p. by atom-
NapHUHT BUpUKMacuga xam Typam Xungaru BaneHTIMK 6or-
napy 6ynuwiyM MyMKWUH 34U, NeKWH YNapHWUHT 6GupukmMana-
puga xam BeCL|, H§CI1HSEBr2 6up x1n BaneHTAn 60r-
nap xocun 6ynagun. by xonaTHUHr cababw rubpuanaHuL
XaK.mgarn TacaBBypnap 6unaH nsoxgaHagu.

Bup aHeprusa gapaxacuga (6up xun «u» au) >KonawraH
Typnn xun (5 p, (1) anekTpoHnap 6up-6upura Tabcup atagu,
YNapHUHT 3neKTpoH 6ynytnapu (\/ pyHKumanap) 6mp-6upn-
Hugonnakgn Ba HaTMXaga «cod» 5-, p-, G- opbuTannap ypHura
rmbpugnaHraH opéuTannap (6ynyTtnap) ByXyara kenagu. by-
HUHT HaTwxXacupga 60ornaHraH atomnapga, AbHU MONeKynsp
opbuTaga 3nekTpoHnap «cod» 5- ékn p- opbutannap 6yinab
amac, 6anku rnbpug opbutannap 6yiinab Ta“cumnaHagn. Ma-
canaH, 6epunaninHUHI opbuTanank xonatmaa \3"2$2p anekT-
poHnapu 60p. 2$ Ba 2p 3NeKTPOHNAPHUHT CHUHAApPU BUp Xun
OynraHnurugaH, anekTpoHNap Koppenauuscura MyBogmk oump-
6upnaaH ysolpokga Xohnawuwira UHTUNAAN. JIEKUH UKKK
3M1eKTPOH (Pa30HMHI MabiyM >XXOiuaa TypuLin, AbHU ynap-
HUHT opbuTannapu 6up-6UpUHK K,0Nnam 3XTUMOAN XaM KaT-
Ta. AkcuHya \[/(5) Ba \J/(p) yHKuMANap 6y XONHW y3 nuura
ononmaian. LLlyHra Kypa, 6y cuctema yuyyH KBaHT-MeXaHUKa
Hasapuscu acocuia B;yinaarm umsamk”™m KoMmouHauuns TeHrna-
MacuHMW €3aMu3:

\/,=\/(25)R\(2;;) (121)

Ur,=¥(25)+M2;") (122)

ANPUM TYNKMHAN QYHKLUANAPHUHT KYLWWAULLA HaTUXKa-
cupa xocun 6ynraH kydairaH \r dyHKUUS AAPOHUHT 6GuMp
TOMOHWUA, aipuUM TYNK.MHAU PYHKUNANAPUHUHT 6Up-6upun-
HU eAnWING Ky4dcusnaHraH xonga Xocun éynraH  (yHKUKSA
AAPOHUHT MKKUHYM TOMOHUAA Mab/lyM 3XTUMOANMK OunaH
TynnaHagm.

LLyHaain kmnnb, 6utTa 5- Ba p- opbutangaH 2 Ta rubpug
5?-opbutan xocun 6ynagn {3p- rmbpugnaHu).

1.9-pacmpa apum 5, p, cl- 31eKTPOHNAPHUHT 3M1EKTPOH 6Yy-
NYTNapu LWakKayu TacBUPAHTaH.

110-pacmpga 6ynytnapHuHr (\/- QyHKLUANAPHUHT) K,0MN-
naHuwmn (4am TOMOHZA) Ba rmbpug OpOUTANHUHT LWaKIK
KypcaTunraH.

37



1.9- paem, s-, p-, d- 371eKTPOH
6ynyTNnapuHUHI asogaru
KYPUHULLN.

1.10- paem. S, p- rMbpugnaHuLL,

Pacmpa KypcaTunraHuiek, rubpuanaHuwl Hatuxacupga
6UTTa aToMAarv 3NeKTPpoH OYNyTNnapuHWHI y3apo 6up-6upu-
HW KoMmfawmn aH4yarvHa Kamangu. V/- sa opbuTannapHu
MLLIPON K.UNraH 3/IEKTPOHNAP 3apsagun Kynpok, AAPOHUHT K,apa-
Ma-K,apwy TOMOHMAA Xolnawaan Ba, AeMak, YNapHUHT y3a-
po TabCcupu MUHUMYM 6ynagun. LLyHpai k,unmb, rubpuanaH-
raH opbuTannap BaneHTAUK X,0MaTUHU AXLIW aKc 3TTUpaSW.

BeClj, HgCI®, CdCI® monekynanapu \ocun 6ynuwinga sp-
rmépugnaHuw cogup 6ynagu. Be HUHT 3M1eKTPOH Ty3MAULLK
\s4s”, BaneHTnmMrn Hon (0) ra TeHr. Be KysranraH x,0nataa
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\s4s2p 3neKTPOH Ty3unuwura ara 6ynm6, 2 BaneHTANKHU
Hamo&H kunagu. BeCl™ Monekynacu \ocun éynuwmaa 6epu-
nnirigaH 6uTtTa 5- Ba 6UTTa/> 3NEKTPOH KaTHallagn. Xap Kaii-
cu Cl atommpaH aca 6uTTap- 31eKTPOH MWTUPOK 3Taan. [e-
mak Be-C1l 6oru s-p”™ BK 6uTTa b&-C\p-p 3nekTpoHnapgaH
néopat: JleKMH MKKana 60or xam 6up xmn 6ynuwn Kepak. Be
HUHT S—P 371eKTpOHNapu ruépuanaHné, sp- rmépuanaHrat
anekTpoHnap 6ynytuHn 6epagn. Hatmxaga yekka Be~C1l 6or
Sp-p” anekTpoHnapaaH x,ocun 6ynagm (1.9-pacm). by anekT-
poH 6ynyTnapu KOOpAUHATNAPHUHT X YKK Oylinya xoiinat-
raHga, Monekynaga atomnap 6utTta Ynsnk byinab xolinaw-
raH 6ynagu Ba 4eTku 60r 6up-6upun GunaH 180° Bypuak Tawl-
Kun kunagu. PentreHorpaduk Tekwnpuwnap BeClj moneky-
NACUHWHT YN3MKAW MOMEKYNa 3KaHIUTUHWN TacAnKIagu.

bop atomu 3NEeKTPOH Ty3uWAuLINUra 3ra, y Kysra-
raHga 2s" anekTpoH 2S2p 3neKTpoHnapra axpanagun. emak,
6or xocun Knauwra 6uTTa 5- Ba UKKNTA- 3IEKTPOHHM Bepa-
an. WyHpan knnm6 yd BaneHTIUK HaMOEH 6ynaan. BFj mone-
Kynacu xocun 6ynuil xapaéHmaa B HUHT 6uTTa 5- Ba MKKUTA
P- 3N1eKTPOHU, BOPHUHT BUTTA S- Ba UKKUTA P 3NEKTPOH 6BY-
NyTnapu KonnaHuwugaH ydta sph- rmbpug opbutan xocun
6ynagn (1.11-paem, sp™ rmbpugnaHuw). by rubpuanap 6up
TeKncnmkaa 6mp-6mpura HucbataH 120° 6ypuak xocun Knnmb
xonnawaan. WyHra kypa, RFj monekynacuaa atomnap 6up
Tekncnnkaa — 120° nn 6ypyak Xocun Kunub >koinawau.
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NnapHuUHra  TeTpasAp waknuaa 6ynagn. Mmbpua aneKTpoH-

6ynyTnapu a4poOHUHT 6Mp TOMOHUra BypTn6

KyMpoK 3NeKTpoHNapu b6ynyTn 6up-6upuHU
A«nnamam Ba HaTukaga 60K MycTa>;Kam 6ynaau.

Bop BANEHTINKNAPHUHI NMYHANULWMN

Kyunap 5?7 KWTYB 31eKTPOHHUHT Typura K;apab, BaneHT
6abaaH Mab/yM TOMOHra iyHanraH 6ynagu. Ly ca-
NYM TapTUK MY MNMTM aromnap 6up-6upura HucbataH mab-

Yrnen™ xolinawraH 6ynagn. Bant-Iodhd Hasapusicura
Kunagu. aTOMMUHUWHT TYpTTa BaNeHT/IMIK TeTPasap Xocun
rn Tacasiin, ®akTnap BaNeHTIUKNAPHUHT MyHanMLwmn xakuaa-

KumgfPA'AP 6unaH nsoxgaHagu.

HUHT 6ynn™ 6opnaHuwga 60r Xocun K;unyBun 3NeKTpoHNap-
NVKTYAUKIAMP™ 6up-6upuHn Konnaingmn. K.onnaHuw K;aH4a-

34 6;Vamm Blponap opacuparu 3feKTpoH 3apaan WyHya

TMnagm A " HaTwkaga atomnap 6up-bupura Kyyampok; Top-

Ara ara MoneKyna MUMHUMYM NOTeHLMan aHepru-
Atomn.30"-

napu TynaTA* 7 A BafeHTANK 60p XOCUA K.MYBYM 3NEKTPOH-
Ba OyHIL), 3HepreTMK nopoHaga (op6bwutannapga) Gynuwin
Typanda 'y Matmxacuga ynapHuHr éynytn — 3apsaflii hasoga
fovipa wa™™MMMNaHNLLN MYMKWH. DNEKTPOHNAPHUHT OynyTu
™ Bup Xun OynraHu yuyyH xammalyHanuwHUHI K.uiima-
6up-6upy,,, ~M*Y cababaaH, 5-5 6ornaHuwga atomnap
Hasap, *aucn TOMOHUW 6UNaH AK.MHAAWWILNAAH Larbu
AyHanum™\L,m ®@VW\[™ap, ammo 5-5 6ornaHuwga BaneHTNUK
p-" ara 6bynmangu.
TannapHu(£'g™' aNeKTpPOHNapHUHI Ba rmépuanaHraH opoém-
cuMnaHagih YWY\ tasoga Typau iiyHanuwaa Typavya Tak,-
waknga, o' 3NeKTPOHHMHI opbuTanapu (paszoga Manok
HUKM 3Ca ' 3NEKTPOHHUKWN FaHTenb waknuga, cl- 3neKTpoH-
bynyTtnap Xam Mypakkabpok waknga 6ynagu (1.9-pacwm)
KapT Kooos. MYN YANP Gyiinab 3vunaHaau Ba 6y ykaap Oe-
pura HUCON,MANAONP cucTeMacMHUHT yKaapu kabu, oup-ou-
Cys Hn 6ypyak xocun Kunagw.
6uTtTa Kcnn “ 0" ®V\YacyHm Tekwunpannamk. Cys mMonekynacu
Opof, Ba UKKUTa BOLOPOL aTOMUAAH TallKWa Ton-
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raH. KncnopogHuHr xygTnaHmaraH KKuTa/?- 3neKTpoHu by-
nyTnapu 6up-6upura HucbataH 90° 6ypyak ocTmaa >XKonaw-
raH. BogopogHuHr 6uTtTa”- 3neKTpoHN 6op. By atomnap K, UH-
naliraHga BOAOpPOA aTOMUHWHI 5- 31IeKTPOHW KMcnopog aTo-
MUHWHT CAMHW Teckapu (aHTunapannen) MyHanraH 6utTa
3NeKTPOHW 6unaH K;onnaHné 3p KMMEBMIA 6O Xocun K,unagu

, 97 6ornap ypracugaru 6ypyak 90° 6ynmwim Kepak.

JNekunH Taxxpubaga 6y 6ypuak 104,5° ra TeHr (1.12-pacm). byHra

cabab, 0--H kyt6nm 6Gor 6ynu6, yHAa 31eKTPOHNap XydpTu
3M1EKTPOMAaH(MIAINK KUCNOPOS TOMOH CWU/DKUTaH, HaTukaga
BOJOpOA aTomMu 61po3 mycbart 3apsgnaHraH 6ynagm by
3apsagnap 6up-6upuHN UTapub GypuyakHU KeHraTmpagu.
A30T atomumaa 60or xocun K.mnyeun 3 Ta p- opbutan 6op,
yNapHUHT 6ynyTnapyu 6up-6upura HucbataH 90° 6ypuak ocTu-
Ja XolnawraH yyTa BaNeHTIUK 60ranap Xocun KWW Mym-
KuH. LLlyHra kypa, KH3 monekynacu 90° 6ypuaknu 5—?- 6or-
nap xocun kumb (bl—H), yu kuppanu nupamuga waknuja
Oynagun, YHWHT yymja asoT, acocnapuja aca Bo4opos aTtomna-
pu Xolinawagn. BaneHT 60pMHUHT (ha3oda Mab/lyM TOMOHra
MyHanuwmnra BaneHTANKHWUHT AyHanuwun geinnagn.

/.12 -pactn. CyB monekynacugaru 5/)— [? 6ornaHui;

BeC]* monekynacuga KUMEBWNA BOTHUHT XOCKN BYANLLINHN
Kypainnuk. Be HUHT HOpMan Xonatgaru 3/IeKTPOH KOH(UTy-
paumnsacn 15952, AbHM BaneHTAMK Honra (0) TeHr. Be ky3sran-
raH xonatga \s4s2p 3neKTPOH Ty3unuwwura ara 6ynm6, 2 Ba-
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Kunagun. Be HUHT 6uTTa 5, 6UTTA 0- 3neK-

HUHT KUNULIAA UILTUPOK K;unaau Ba ynap-
HUHI 6ynyTnapyn 6up-6upura HucbataH 90° 6ypyak oCTmAaa

XonnawraH. femak, Be(  6ypuarn 90“6ynuwmn kepak Jle-

BaneHTANKNAPHUHT AyHanuwmn Tydainm Monekynsnsaru

HUHT KnuMaTtura 60rnaHuLWHUHTL KyT6J'IVI]'IVIFVI Ba ")TnNMnNsAN
HUHT KaTra KWYUuKnnurnu tabCup ataga. aTtomsiap-

aToM Yy3nfaH Katrapo”™ aTOMHUHI 6up HeuTa-
VI 6unaH 6upukca, 6y aTomnap YHUHr BaneHTAUTN NyHanrsH

®a“C I ,FTT~AT 6, ~-.pT
NaHnwga BaI'IEHT]'II/IKHI/IHF I/IyHaI'II/ILIJI/I yfIMaI/I,El'I/I

a BAI'l6opnaHuwnap

TQPpO N ;N TCTPYKPa (popMynacuHu ésraHfa aToM-
napa KOBa/IeHT Gornap YnMsnk™ap opkanu Kypcatu-

c-c,c=¢C,cCcc

KoBafieHT 6orgap MKk xun 6ynagu-
1 a (curma) 6ornap ~ 2-n (nu) Ba a -60rHM XOCWUN KUM
inaTEDoNApNHI 60rnoBUN Yr3nKKa
HucbaTaH CUMMETPUK XonawlfaH oynaam «UKKa
n- 60MapHU XOCWUN KanraH afeKTpoHnap 6ynytn atom sin-
POCMHU 6OrNOBYM 4YM3MKKA HuUcbaTaH TUK XX Eawunb 6y
UM3UKHUHT Kapama-Kaplim MKKU (YCTKU Ba OCTKM) TOMOHMMA
6Up-6MpMHM Konnawwy HaTmkacuga xocun 6ynagu (1 13-pacwm)
LLly cababgaH n- 60rMHU XOCWMN KUAULW Yy4yH anbatta o

3N1EeKTPOH/AP KaTnallniy Kepak. AToMAarup -3n1eKkTpoHnap-
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1.13- paem, N — 3eKTPOHNApP GYNYyTUHU 3TUNEH MOJEKynacmaa
xomnawmwmn.

H/H 6up KVOWA n- 6orura capg 6ynmwim Hatmxacupaa
rmopuanalifa K,aTHalwagnraH p- 3N1eKTPOHIaPHUHT COHU Ka-
masgn. Hatwmxaga rubpupnaHuwl xunu ysrapagu. Loumo
6upnamum (C-C) 6ornappaa thak.at cr- 6or xocun 6ynagu. n-
6ornaHuw Kappanu (MKKunamum EKu ydnamun) 6ornaR,qa
xocun bynagu.

BaneHTNIMKNAPHUHT AyHaNMLWIM HyK;Tau HasapupaH Kap-
pagn (MKKunamuu, ydnamuum) 6ornap 6unaH TaHULWIAMMUS.
Mabnymkn, yrnepog atomnapu ysapo oupukkaHga C -c¢

c, C-C 6ornaHnw éku a3oT atomnapy K=K 6ornaHuu
xocun knnagu. C-C 6ornaHuwga 6or 6up xydt, C=C 6orna-
HUW Aa MKKKW XydT, C=C 60rnaHuga aca y4 Xyt 3/MeKTPOH
nwTupoknaa xocun bynagn. by anektpoHnapgaH 6uTtTacum cr-
00r, KofraHnapu n- 60r Xocun K.mavwaa UWTUupoK aTagu.

Yrnepoa TypT aTOM BOAOPOA GunaH GMPUKWG, TylWHIaH
onpukma (CH”, CCI1™) xocun KunraHga, BafeHTAUK WKKana
aToM SIAPOCUHMHI MapKasvHW BupnawTUpyBUYM YK. Oyinao
MyHanagn, BafieHT 60r XOCWUA KUAraH 3NeKTPOH 6ynyTnapu
aca WYy YKKa HucbaTaH CMMMeTpUK paBuliga nyHanagm Ly-
HUHrgek, C-C 6orfaHulHM Xocun K.maraH 6upukmanapga
Mac”aH, 3NeKTPOH bynyTnapu 6up ynsmkaa xoinaturaH éyna-
an. By 6ornaHuw, cr— 6ornaHuw (curma 6opnaHuw) aup. Cr-
oornaguw 5- anekTpoHnapy 6op atomaapga Wy aTOMHUHT 2
Ta 3NEKTPOHU p- 3N1eKTpoHnapu 6op atomnapga (C1
Br®, 17 aca, ynapHWHr 2 Ta p- 3/IEKTPOHWU Ba HUXOAT, 6up
ATOMHWHT 5- 31eKTPOHUN BMNaH NKKUHYM aTOMHUHT 5- 3eK-
TPOHU eKn 3p"- TMbpuanaHraH 3NeKTpoHaap MWTUPOKKMAA
XO0oCM Gynuwn MyMKUH. YMyMaH aiTraHga, skka 6or goum
cT-60r 6ynaaw. \Y
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3Han C=C 6opnaHul 6unaH TaHuwannmk. C atomnapum sp®
rnbpuanaHagn. C,H” ga xap K;alicu yrnepog atomu 3 Ta KyLIHU
aTom (2 Ta H Ba 6utTa C atomun) 6unaH ypanaan Ba ynapHuUHT
Xammacy 6unaH 6or xocun kunagu. JIeKuH xap Kakicu yrne-
poAd atomupa 6uTTagaH XydpTnaHmaraH rmépugnaHmaraH p-
371eKTPOH OpTMO KoNafgW. YTnepos atomnapyu opacuparn mk-
KMHYM 6Or 2p 3feKTpoHNapAaH Xocun 6ynagu. p- aNeKTpoH-
nap 6ynytn «8» waknuga 6ynub, KKMH4YM 6or o 6opra HUC-
6aTaH TUK XoMnawagn, SbHW p- 3NeKTPOHNap 6ynyTn UKKK
aToM A4pPOCUHMN OupnawTUpraH ykka HucbaTtaH TUK TEKUC-
NUKAa Xapakat Kunagu. byn-6opnaHnwanp. KBaHT MexaHuKara
acocnaHnb xucobnaw 60rnaHULLIHUHE GyHaalk WyHanuwmga
3N1eKTPOHap BynyTn y3apo MyMKWUH Kagap KynpoK KoniaHu-
LWWHK K>(caTagw.

C=C 6ornaHunwpga éutrtaa- 6or, 6uttan- 6or, C=C 6orna-
Huwaa 6uTTa a - 6or Ba 2 Ta N- 60p, Ba HUXoAT, N=N 60rna-
Huwaa 6utta a- 6op, 2 Ta N- 6or 6op. YMymaH, atomnap
opacugarn 6ornap coHun 6upaaH opTuK Bynca, ynapgaH ouT-
Tacu a- 6or, KonraHnapu n- 6or 6ynagn. LUyHU xam anTtuiu
KepakKku, cT- Ba n- 6ornap goum 6up-6upura HucbataH TuK
XoinawraH 6ynagu. 1.13-pacmpga MOJIEKYTACUHUHT Ty-
3UNLWN CXemMa paBuLLa KypcaTuiraH.

A- 6ornaHnwaa anekTpoHnap 6ynytv o - 6opnaHuligarmra
KaparaHga y3apo KaMpok KonnaHraH 6ynagn. LUy cababnu a-
6opnaHULITTr- 6ornaHULLLLaH Ka?a Mmyctaxkampokgup. C-C 6or-
HUHT 3Heprusacn 59 kkan/monb ra, C=C 60rHUHI 3HEPTUsAcH
100 kkan/monb ra TeHr. buHO6apuH A- GOFHUHI 3HEPrUaCK
TaxMuHaH 40 kKan/monb ra TeHr. flemak, o- 6or n- 6orra
HucbataH 1,5 MapTa MycTaxkaMpokakaH. LLyHgain kunmo, C=C
fa VKKMTa BafeHT YM3NKAAPU UKKU Xun Kuiimatangmp. C,HA
mMonekynacuga 3 Ta opbuTan 6up Tekmucnukaa, oup-6m-
pura HucbataH 120° 6ypuyak xocun Kunnub xonnawraH. LyH-
ra Kypa MoneKynacu 6uTTa TeKUC t03ada XOWNalraH.
BuTTa 71- 60r 3ca 6y TEKMCAMKKA TUK NyHaraH.

CjHj monekynacuga o- 6ornap ukku sp- rnbpug opbutan-
nap BocuTacmpa 6up Tekmcnukga ysapo 180° Gypuak xocwn
KnMne xoinawraH. MKkuta e 60r 6up-6upura HucbataH TUK
XowvnawraH. Ly cababaaH Tapknbuaa yrnepog atomm oynraH
MONEKYNaHWHT (ha30/a >XXoinawmniwn yrnepos aToMuHn ypab
ONraH aTOMNapHUHI COHM BunaH GenrunaHagn. Yrnepog arto-
MW TypTTa BOAOPOA €KW Xnop atomu 6unaH ypanraHga, CH?,
CCI™ moneKkynacu TeTpasap Tysunuwuga 6ynagu. Aiap yrne-
poj yyTa 6owka aTom 6wunaH ypanraH 6ynca, ynap 6up Te-
kucnukga xoinawagn (H C=CH , RCOR Ba xoka30), 2 Ta
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aToM 6unaH ypanraHja aca atomnaap 6uTTa Tyrpu ymsmkia
étagn (macanaH, aueTuneH 6upukmanapu, KCM Ba Xx0Ka3o).
KOkopuga 0-, n- 6ornap Tyrpucmaa cxeMaTuk TacaBByp 6aéH
KUngmk. Lloumo a-, n- 3aNeKTPOHNAPHUHT t03aja smac, banku
(haszofa xapakaTnaHULWWHM Hasapaa TYTULL Kepak.

MONEKYNAP OPBUTANNAP YCYNWN (MO)

BaneHTt 6ornap ycynm (Bb) acocmga LpeguHrep TeHrna-
MacuHu eunw, ak.aT BOLOPOS, aTOMM Ba BOAOPOA MOJeKyna-
cn CUHrapu Xyfaa oaauii cuctemanap YYyHrmHa KaHoat-
NaHTMPYBYM HaTWXKa Gepagn. Bollk,a aToM MoneKynanapu'yuyH
W peanHrep TeHrnamMacy aHuK,.HaTuxa 6epa onmagu. BaneHTt
6ornap ycynm MO ycynupgaH onguH Kawd aTuaraH, 6y ycyn
MOneKynanapHWHT Ty3UanWK Tyrpucraa aHukK, TacaBByp Ge-

agm.

P p'J'IeKMH Ba/sieHT 6ornap ycynu 6ab3v Monekynanapgaru 6or-
napHu TywyHTUpnb 6epa onmagn. MacanaH, MOJIeKyna-
cufa 6uTTa aNeKTPOH bynraHnMrmgaH 6or xam 6uTTa 3MeKT-
poH BOCUTacuAa x,ocun 6ynaan. bab3nm Monekynanapga xXygT-
nawimaraH anekTpoHnap 6ynagu. byHgali atom éku aTomnap
rpynnacura pagukan geiivnagn. NO, NO», CHO», O™ moneky-
nanapua WyHAgan xxygrnawmMaraH 31eKTpOHAap MaBxXyaim-
M Tacgmk” aHraH. Kucnopog aTOMUHUMHT Tallk, M KaBaTuja 2p
XydhTnawmaraH 3nekTpoH 6op, 6or x,ocun 6ynraHga 6y anek-
TpoHnap xydTnawagn. Kucnopog monekynacura xygriat-
mMaraH 3feKTpoH Kaep[aH kenub kKongu, féraH caBonra anek-
TPOH Xy®TN ycynu xaBob 6epa onmagu.

BaneHT 60rnap ycy/1iHu MykammannawiTupuLl yctuaa onmo
6opunraH uwnap Hatmxkacmaa BaneHTNNK (KMMEBMIA 6or) co-
Xacufa fAHruM ycyn kawd atungu. by ycyn monekynsp opbu-
Tannap (MO) ycynm 6ynnb, KuMEBWiA 6ornapHu KBaHT-Mexa-
HMKa acocmnfa TYLYHTUPULLAA XO3UPTX MaBXy4 YCYNapHUHT
3HT ath3anu xmucobnaHagn. by ycyn 1930 nnnnapga MannukeH,
l'yHa, XblOKKen Ba 60WKa 0MMAap TOMOHUAAH Mwnab yu-
kungn. Kyiinga ywoéy ycyn yctuga Kuckada Tyxrab yramums.

Monekynafa xam Xyauu atomgaru kabu opbutannap (aHep-
rMsBUin noroHanap) 6ynm6, MoMeKynaHWHr xocun 6ynuiun-
[a 3N1eKTpPOHNap Mab/lyM MOjekynsp opbuTannapga >koina-
waan. ATomnapgarn kabu, MO fa xam 3/1eKTpoHNap 4 Ta KBaHT
COHU 6unaH uoganaHagu. Bb fa atom opbutannapu / HUHT
Kuinmatun 5 p,/4 xapdnapu 6unaH ngoganaHraH sgn. MO ga
LWy opbuTannapfaH xocun 6ynaraH Monekynap opbutannap cr,
A, 5, @ xaptnapyn 6unaH GenrnnaHagm.
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BB ycynn 6yiinua atomnap KUMEBUIA 6Op XOCUN K;unuwra
KapamacfaH, ynap mosnekynaga 6up kagap y3 uHaveugyan-
NINTUHU caKynb KOAraH atomaapfaH Tawkua TonraH 6ynagu.
MO ycynupa monekyna a4po Ba 3/IeKTPOHNapAaH TallKun
TonraH geb K.abyn KnanmHagu, SbHU AXNUT 6up cuctema aed
K,apanagu.

Monekynsap op6butannap BB ycynuaa kabyn K.MAMHraHu-
[LeK, UKKW 5ap0 amac, 6anky maeXyg 6apya agponapHu ys
Mumra oaraH ymymaaliraH sHepreTuK noroHanapgaup. Xammva
3M1eKTpOHNap 6y ymyMnaliraH opbutannap 6yiunuya, sHeprus
XuxatmgaH ag3anivk npuHuymnura (MUHUMYM 3Heprusra ara
6ynuw) Ba MaynHWHI MOHeNWK npuHumnura, XyHg Kouja-
cura puos KuaraH xonga TakCUMaaHraH.

Monekynagaru 6apya 3nekTpoHnap 6up-6upn 6unaH ysa-
po Tabcupfa GynraHnUrnfaH, ynapHu axamT cuctema faeb
Kapaw Kepak.

Monekyna xocun KunaétraH A sa B aTOMNapuHUHT TYNK,WUH
(yHKUmnanapu  Ba  6ynca, YNapHUHT YM3UKAN KOMGUHa-
Luacu mMonekynanap opéutann HU Xocun Kunagwu:

\[/=C;th;+C212 (123

C, Ba aToMm opbuTannapHu monekynwrap opbutannapra
KyLWraH XuccacmHu KypcatyBum KosduumeHtnap. [/ pyHk-
unsaHu WpeanHrep TeHrnamacura Kygab, wy yHkuusara moc
KenraH aHeprus E tonunagu. C* Ba C\napHUHT KuiiMatnapu-
HU aHU aW Kyihngary HaTvkara oj}16 Kenagu:

[Jdemak," sHeprusicu 6mp-6upura TeHr BynraH UKKUTa aTom
opbuTanugaH 3HeprusicuM TeHr GynraH UKKW MONeKynsp op-
outan (Eg, E3 xocun 6ynagn. by opbutannapra moHaH \/g,

TYNKUH QyHKuMsanapu 6yncuH. TYNKWUH (QyHKUMACK
OynraH Monekynsp opbuTan sHeprusacu MMHUMYM GynraH aco-
CUI xonatra Tyrpu Kenagu. \[/a— aca aHepruscy rokopu dynraH
XonaTra Typpv Kenagw.

13— 6opnoBun Monekynsap opbuTan ge6 atanagn.  Moc Ken-
raH 3Heprusa asioxuga oMHraH aTom opéuTanIapuHUHT 3Hep-
rMsacuMaaH Knumk bynaam.

\1g Hun 3ca BywaTyBHM MOnekynap opbuTan, aeb atanagn. \I3
MOC KejiraH 3Heprus anoxmga ofiMHraH aToM opouTaniapHuHI
3HepruscugaH Karta 6ynagu, sbHW CMCTEMa KapopCuW3 Xonartra
>Tagwn. byblJalTupyBum opbuTannapha sSNeKTpoH BynyTnap MKKu
A4po opacuga (napannen CNWHAW 3eKTPOHMAP CUHrapn)
3uunaHmMalign Ba rmyHra Kypa, ynap 6up-émpunu ntapagn. bop-
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NnoBumM opbuTannapga, akcuHYa, 3NeKTPOH BYNyTNapHUHT 314-
aurn (aHTumapannen CNUHAN 3NeKTPOHIAP Kabu) UKKKU A4p0
opacufa KatTta 6ynagu Ba agponap 6up-6upura TopTunagu.
TaxMuWHaH 6uUTTa 6ywawTupyBum opbutan 6utTa 6OrNOBYK
Op6UTANHWUHT TabCUMPUHKU yKoTagu (MaTTo, YHUHI Tabcupu
6up 03 Kyunmpok, 6ynaan). bornosun opbuTtannapga 3neKTpoH
aTompaarura KaparaHga sgpora SKUHpPOK »oinawraH éynagu,
OyLwalwTnpyBun opbutannapga sca akCuH4a. INeKTPOH BynyT-
NAPHUHT KOMAaHULIK XaM WKKW XUn Gynagu.

Arap atomnapga 5 — anekTpoHnap 6ynca, 60rnoBun op-
ouTan:

BywatyBuu opbutan:

(ha=pu(®)-tb(5) 6ynaan (1.25)

Bup xun asofa TypraH MKKUTa 3/IEKTPOH 3apsaaapuHUHT
3UYAUTU KOMBMHALUA HaTuxacuaa 6ornosum MO Ba aKCUH-
Yya, KapaMma-kapwm asofa TypraH UKKU 3NeKTPOHHUHT y3a-
po TabCMpu HaTmxacupa bywawTupysun MO xocun 6ynagu.
Bylwawtnpysun opbutan MONEKynaHUHI yKura HucbartaH
CUMMETPUK, NeKUH MOMEKYaHWHI MapkKasura HucbataH aH-
Tunapannens 6ynagn. Agpo opanupugaru ¢asoga \M—opbu-
Tan Xonnawagn, YHUHr KMiAMaTu anoxmga atom opbutannap
KnimatngaH katta 6yaraHnmru ydyH, 6y op6utan 60rnosumn
MO 6ynaan. bByHaali opéuTan yuyH 31eKTPOHNAPHUHT A4po-
nap opacupa 6" nuw sXTUMONAUTK KaTTa. Agponap ypracuga-
M MaHWUn 3apsg, SbHWU 3NeKTPOHNap MycbaT 3apsignaHraH
A4poNnapHn y3ura TopTvu6, A4PONapHUHI Y3apo MTapull Ky-
YMHW KamanTupagu Ba MOSeKynaHUHI Xocun 6ynuwmra onné
Kenaau.

BepunraH atomnapfgaH TalKua TOMraH MoJjekynanapga
60rnoBUN opbUTaNIAPHUHT OLLMLIN MONEKYNAHUHT 6apKapop
6ynuwwura onnb kenagu. bornosun opbutan (3NeKTpoH) 6u-
NnaH 6ywatysuu opbuTannapHUHr apku TabcmpyaH 60rno.-
4m aneKTpoHnap geinnagn. NO fa TabcupyaH aNeKTpoHNap-
HUHT coHU 5ra, N03+pga aca 6 rateHr. NO HUHT guccoumna-
HULW 3HeprusacKu 149 kkan/monb ra, N03" HuKuK aca 251 kkan/
MO/b Fa TEHT.

by TacaBBYpHM MUCONAa Kypanauk. MOJIEKYNAaCUHUHT
Xocun BynuWMHKN Kyiugarnya TacBupnall MyMKUH:
H[8]+H+ ->
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BopopogHUHr 6utta b atom opbutanugaH 6utta la mo-
nekynap 6ornaHuw opbutanu xocun 6ynaaw.
H, monekynacu xam xygaw wy Tapuda xocun 6ynagu:

H(b)+H(15)*> H2(a/5)2

Mkkana ]53nekTpoHnap 6ornosun opbutanra xonnawmo
la mMonekynsp opbuTan Xocun K.mnagu. 2 ta 60rnoBYM 3N1eKT-
POH 6MTTa KMMEBMIA 6orra Moe kenagu. MacanaH, He +mone-
KynanapuHUHT Ty3unmwmn 6unaH TaHuwannuk. He/ moneky-
nacupa 2 Ta 53neKTpoHHM 60rnosun | a opbutanra, butracu
aca bywattmpysumn | 0 opbuTanra xonawagm:

He(152)+He+(b) He2+(a/1)AaA)

LyHaain knnnb, HY" monekynacuga 2 Ta 60rf10BUN 3/1eK-
TPOH Ba 6UTTa ByLIaLITUPYBYM 3NEKTPOH Bynaau. Oemak, 6or
6y monekyna H" kabu 6ynmaca xam, 6Mp Kagap MycTaxKam
6ynuimn kepak. XakukataH xam Her*monekynacu maexys. He
60rnMHUHT aHeprusicn 70 kkan/monb ra; HAga 104 kkan/monb
ra TeHr. AHAM HeM MoneKynacMHUHI Xocun Oynuium 6unaH
TaHWLWANNNK:

He(152)+He(152) Hen

FOKopupaa aintTunraHmgek, 6utta 6ywalwTnpysum opbutan
6uTTa 60rNOoBYMN OPOUTANHUHT TabCUPUHN WYKOTraHAMruaaH
He monekynacu mMaexyf sMac.

Kucnopog aTOMUHUHT TallKK KaBaTiija 6 Ta 31eKTpoH 60p,
[eMak, YHUHI monekynacmparn 12 Ta 3nekTpoH Mosiekynsb
opbutannapaa Kyinmaarvnya XonalraH:

20[nMN3MNpp.p2p"=0~[<3W\n*\3Y{025¥{0*25Y
{<"2py{n®2p){n"2p"){rm*p"p™* )(np"p™)]

AM*P Py) GyliallTUPYBYM opbuTanga 2 Ta 31eKTPOH 6op.
NYHA Koupacura myBoguK, Gynap aKKa 31eKTPOHAapAmnp.
{Tt*2p™ Ba (N*2p") GywawTMpyBun opbuTannapga outTa-
AaH fIKKa 3NeKTpPOH XoinawraH. WyHaalh kunnb, mone-
Kynsip opbuTtan ycynm KWUCNopog Monekynacuja KaHpaai
KUAMG WKKUTA XydTnawmaraH 371eKTPOH MaBXygd Oynu-
WWHW, KUCMOPOAHWHT MapaMarHUT XO0CCaCUHU TYLIYHTU-
pn6 Gepagun. 12 Ta 3NEKTPOHHUHT 4 Tacu GylWalWITUPYBYK
opbuTtanra Ba 8 Tacu 6ornoBynm opbuTanra xornawagm;
WyHAan kKnnmb, opTukya 6OrnoBYM 3NEKTPOHNApP COHWU 4
ra TeHr 6ynagn. Kucnopos MKKu BaneHTNA, SbHN Kyl 60r
X0CUn Kunagw.



KelivHru Mnnnapga opraHuK peakyusnapHu TyLYHTUPULL-
[a 6noknmé Ba Mmonekynanap éuonorua co\anapuga 1931 nnnga
XIOKKeNb TOMOHMAAH TakKIug K,WIUMHFaH atoM op6utannap-
HUHI YM3MKAW KOMOWHaumsicngaH wbopat 6ynraH MONeky-
nAp opbuTannap ycynm KeHr KynnaHa 6ownaHgu.

MONEKYNANAPHUWHIE 3NEKTP BA MATHUT XOCCAJTAPW
KYTBNAHWLW

MopfanapHUHT TY3UIWLUW YNAPHWHT 3/IEKTP Ba MarHuT
xoccanapura 6ornuk, 6ynagn. LLUYHUHT yuyyH mMofjanapHuHr
3/1EKTPOMArHWUT X0CCaNapuHn ypraHuLl YIapHUHT TY3UIULLIVHA
ypraHuuira Ba Ty3uauWKn xoccanapura KaHgah tabcup aTu-
WKHKY Bunuwra épaam 6epaan. MoganapHUHr 3fieKTpomar-
HUT Xoccanapu ynapfarv 3n1eKTPOHNAPHUHT «XaTTu-X;apaka-
Tu»ra 6ornvk,. KynuHuya KumE&suidi peakuusnap anektpomar-
HUT MakgoHnga Ekn épyrnmkga 6opagn. MacanaH, anekTpo-
NUT spuTManapia MOHMapHUHT XOCUN KUAraH 3ieKkTp maingo-
HU KyLIHW aTOM — MO/fieKynanapra tabcup atagu. LUy ca6a6-
faH, MOLJAaNnapHUHI 3NEeKTPOMarHUT XoccanapuHu ypraHui
anoxupa axammsatra ara. Kyinga mogganapHuUHr s1eKTp Xoc-
canapu yctuaa KUcK.aya TyxTanunb ytamus.

ATOM €KW MOSIeKyna CTaTUK 3/1IEKTP MalijoHUra KWpuTu-
€a, YHUHI mycbaT Ba MaH(PUIA 3apsgnapy ManfLoOHHUHT K apa-
Ma-K.apLiu 3apsgnaHrad Kytonapy TOMOH, SbHU MOAAQHUHT
mycb6art 3apsgnapn maifoHHUHI MaH(WiA; KyToU TOMOH, MaH-
hunin 3apsgnapn aca MangoHHUHT MycbaT KyTOM TOMOH CWA-
xuingn. Hatuxaga, mycbaTt Ba MaH(uii 3apsagnap 6up-6upu-
[laH y3oKnawagu Ba ynapHUHI Mapkasu oup-6upugaH mab-
nym macocgaga 6ynagu. LLlyHaain k,uninb, gunons xocun 6yna-
an. [emak, mMaifoHra KyTbnaHMaraH MOAAa KupuTunca, y
KyT6naHnb konaaw, KyT6naHraH mopgfda KMpUTWAraHga aca
KyT6manru (4nnosb MOMEHTU) opTagu. MoafanapHUHT Mali-
[OH Tabcupuia OyHAal y3rapuiimn, SbHU TalK;W 3NeKTp Mai-
[OH Tabcupuia 3NeKTPOH Ba atom AApPOCU BYNYTUHMHE, MO-
NneKyna Ba MoHnapga 6mp-6mpura HucbaTaH CUmXMWK Ly T6-
naHuw gerivnagun. MaiigoH Tabeupua BYXy'ara KenraH Aunosnb
WHAYKUMSNaHraH gunons feb atanagw.

KyT6naHnw MalifOHHWHT Ky4laHMLIMra nponopumnoHan-
avp

p=aE (1.26)

Oy epga: E — MallfOHHUHI Ky4YnaHWUWWN; p — UHAYKLUA-
NaHraH AunNonb MOMEHTMW; a — K.yTonaHysyaHnunk. (1.26)
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TeéHrnamagaH a HWUHT KUnmMaTuHM TOoMmuu MYMKWH.

a HUHT KNAMATU CaHTUMETP Ky6ra, ibHU XaXM yn4oBura
ara. Kyt6naHuw 3nekTp mMaioH TabCMpuaa 3N1eKTPoH byny-
TUHUHT CUMKULLINHWU, SBHU 31EKTPOH OYNYyTU ULITON KWUAraH
AHIN XaXKMHW KypcaTagu. LUy cababgaH, Kyr6n“HWULWHWUHT
MUKAOPWU MONEKYNa Xaxmu Yyamacuga 10M mt cMh)

6yn&qm.

naysmyc-MocoTTu AM3aNeKTPUKNApPHUHT b T6naHuLWun
yuyH (loKopuaa aiiTunraHnapra acocnaHmb6) Kyimpaaru TeHr-
namMaHun JvK.apagu:

= =T ""0« (1.27)

6y epfa: p — MoONeKynaHUHTI KyT6naHuMWwmn; B — AnanekTpuk
KOHCTaHTa; M — MoOsieKynsap macca; p — MOALAHUHT 3M4/n-
v, _ ABoragpo coHu; 7r=3,14; a — KyTb6naHyBYaHNUK
syl LlWap WaKnmMaarn MoMeKynaHWHr  MapTa Kynantupun-

FaH XaXXMu, SbHU MOMIAP XaXM.

KAGnaHWUW y4 XMn — 3NeKTPOH KyTbnaHuw (p"), aTtom
(Bkn sapo) kyTO6naHuW (p) Ba OpueHTauMoH (MOC Xoiina-
HUW) KyTonaHuw (p,) 6ynagn. YMymuin KyTénaHu aHa Ly
KYTONaHUWNAPHUHT AUTUHANCUTA TEHT, ABHW:

P=P,+Pa+Po

ANeKTPOH b YTONAHMLW 3NEKTPOHAAP MalgoHHUHT mycbaT
KYyTOU TOMOH CU/DKUWKMHKU ugogfananan. KyTténaHuw Hatu-
acuga s4po Ba 3N1eKTPOH 6up-
6upura HucbataH CUMKUAAW,
aTomga mycbaT Ba MaH(pwuin 3a-
pPAANAPHUHT MapKasu 6up-6upn-
rat5n Kenwmai konagn. by ysra-
puw 1.14-pacmpa Bogopos aTo-
MU MUcONMfa Cxema paBuLlja
KypcaTuiraH.

KnméBnin 60r Xocun KunraH
3NeKTpPOoHNap KyT6naHraHaa, 60k
xaM KyTbnaHagu. n 6or 8 6orra
HucbaTaH Kyu4nmpoK KyTbnaHa-
. bor KyT6naHWULWKn HaTuXKacu-
1. 14- paem. SnexTpon kg 'Teniulmw. Aa, Oy 31eKTPOoHNap opK,anu 6or-

o Tl N R S
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NaHraH atomnap 3NekTp 6unaH K.McMaH 3apsgnaHagun. by ky-
Mngarnya dynagu:

0«-

A >6enrn KyTONaHWWHUHT AYHANULWWHW, SbHU 3NEKT-

poHMap cumKMraH TOMOHHUW Kypcatagu. Ogamin bupnamum 6or-
fnapfa KucMaH 3apagiaHuill 3ieKTpoHHUHT 0,3 3apagupaH
omanan.

JNeKTpPoHIap cumKMUWK hak,aT BOLOPOL CUHrapu oanvu
aToMnapjaruHa amac, 6anku Xxap K.aHgail Mypakkab mopfa-
nap atomuga xam cogup 6ynagn. JlekuH ynap Typamya cumxum-
LM MYMKWH. 3NEKTPOH KaH4ya 6yw 6ornaHraH 6ynca, WwyH4ya
KYN CUMXKUAAWN, SBHU Kyn KyT6MaHagu. dneKTpoHnap s4po-
[aH y30KnaluraH capu Kyunu KkyténaHagn. Jlemak Talluku KaBaT-
fiary aNeKTpoHnap ocoH KyT6naHap,|/| Bow KBaHT COHHUHT Bup
XWUN Kuiimatuga p 31eKTpoHnap 3' afekTpoHnapra HVIC6aTaH
OCOH KyT6GnaHagu.

ATOM UyT6MaHALW aTOM AAPOCUMHUHI 3/1eKTp Mam,qOHMp,a
MaHUn KyT6 TOMOH CumknwmnHy ndoganangn. Atom 100'6na-
HULW (hakaT MOMeKyna Ba Mypakkab noHnapga cogup bynagu.

I 15-pacmfa cxema paBuga KypcatuiraHuaek, Moneky-
NaHWHT KapaMa-KapLuu 3apsagiaHraH atomnapu (aromnap rpyn-
nacu) 6up-6upura HucbataH cuIXM6, ynap opacugarn ma-
coha opTagu Ba HaTKaga MONEKYNAHWUHT KYTOAUAWUTX Xam
opTagu, KyrénaHmaraH (Tyrma gunonu 6ynmaraH) Monekyna
KyTOnaHraH MoJiekynara ainaHuwm xam MyMKUH.

DNIeKTPOH Ba aToM Ky#6naHuUwW gedopmayus éunaH cogmp
OynraHnUrugaH ynapHuHr. .ANrmBamMcu 6ab3aH AedOpLLLNOH
(BKN MHAYKUMOH) LyT6naHMW e xam atanafu:

Pao-Pa+P.

AApo 3NeKTPOHAAH orvp BYNraHAnIM yyYyH atom KyT6na-
HUL 3NEKTPOH KyT6MaHWWAaH aHya Kam 6ynagu.

OpveHTaumoH (Moc Xoinawuw) Uy TonaHnw™M) Wi KyT6m
MoNeKynanapgaruHa cogup éynagu. MaiigoH 6ynmaraHga 6up
Kagap TapTnbcu3 ypHawraH KyTonum Mofiekynanap MaifoHra
Kuprad, y3 YK/ atpothmnga xapakaTuHW gaBoM sTTupub, myc-
6aT KyTOnapum 6unaH MalgOHHWHI MaH(WIA KyTOM TOMOH,
MaH(Un KyTO6Napyu 6unaH aca MainjoHHUHT Myc6aT Kyrou To-
MOH Oypunagun. byHgaih kyTonaHuw 1.16-pacmga Kypcatun-

KyT6MaHraH MONeKYyNaHWHI KyTOnaHuwmn KyT6naHmaraH
(tyrma gunonu 6ynmaraH) MOAEKYaHUHT KyT6naHULWnAaH
(hapk kunagn; Mkkana xun Monekynaja 3aNeKTpoH KyT6naHuL
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+ 4+ + + + + +

1.16- paem. OpueHTaymoH

1.15- paem. ATOM KyT6naHMLL. KyT6naHuLL.

XaM, aToM KyTbnaHuw xam cogup 6ynagu. Tyrma gunonu 6op
MoseKynanapga aca 6y xvwn KyTénaHvmwnapgaH Tawk.apy, Mau-
[IOH TabCUpuia OpPMEHTALMOH KYyTOMaHWLW XaM Ky3aTunagu.
OpueHTauMoH KyT6MaHUW HaTKXKacuia MOJSIeKyNaHuHI au-
nonnapy MalfoH KydnaHuWKUra napannen >xoWnawagu Ba
MOeKyna MUHUMYM MOTEHLMan aHeprusra ara 6ynagu.

KOkopuaa kentupunrad (1.27) TeHrnamara MmyBoguK, fe-
thopMaumMoH KyTbnaHuw Temnepatypara 60rauMK amac.
XakunkataH xam, geopmaLuoH KyT6naHUW Ba Wy Xymna-
JaH, TypMma gunonu 6ynmaraH MofieKynanapHWHr KyTonaHu-
I TemnepaTypara 60pnvkK 6ynmainan Ba ynap yyyH (1.27)
TEHraMaHu Kynnaw MyMKWH. JIEKUH KyT6mn monekynanapaa
KyTOnaHuLW TemnepaTypaHWHI Yy3rapuwiy 6unaH ysrapagu.
Temnepatypa KyTapuauwim 6unaH KytonaHuw kamasgm. (1.27)
TeHrnamaHu 6y xmn KytbnaHuwra Kynnaé éynmarigun. by xon-
HUHT cababu KylhngarunapgaH noopart: Temnepatypa KyTapu-
AWK 6unaH MonekynanapHUHI Xapakatu Ky4aiimo opueHTa-
UMsnaHUWy KuiinHnawaam. HaTmkaga opueHTauuoH KyTo-
NaHnu! Kamasagu Ba Kyimgaru TeHrnamara myBO(IMK. XMCO6-
na6 tonunagu:
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p. (1.28)

6y epfa; |gp— Tyrma gunonb; K — BonbLMaH KOHCTAHTacM,
(1.28) TeHrnamajaH OpueHTaUMOH KyrbnaHuWWHUHT Talbu-
OuiA KMAMaTUHU XKUcobnab uMk,apuwl MyMKUH. By kuiimat
oaamin Temnepatypaga 10.26 m (10  cv®) bynagu. lemak, opu-
eHTaLMOH KyTONaHULW MHAYKLMOH KyTOnaHuwaaH 6up gapa-
xa }Kgrl oynagu., .

Kopuga anTunaraHngek, ymMymuin KyténaHuw gegopma-
UMOH Ba OpUEHTAUMOH KyT6naHuwnap MWUTUHAMCUTA TEHT,
SbHU p=Po+Po OyAraHAWrugaH KyTonu monekynanap Y4yH

Knay3nyc-MocoTTv TEHIramacu Kyiingaru KypuHuwa 6yna-

/ 2n

By TeHrnamagaH oiifanaHn6 MonekynaHuHr 4UNosb Mo-
MEHTUHU aHWXyTall MyMKUH. Arap Kyiinaarn uwopanap Ku-
puTunca;

tok.opugarl'TeHrnaMa Kyimgaru KypuHuwaa eynagu:

¥="A+BX
[emak, opaunHaTanap ykura ¥ Ba abuuccanap ykura X
Kyinunca, 18x =B 6ynagn. ByHAaH U, HUHT K.MiAMaTN-

HU TONULW MYyMKWH. OpAnHaTanap yK.M KecuraH Hyk,Ta A ra
TeHr. Jemak A = JaH oiiganaHné a HAHT KuiimaTna-

PUHW TOMULL MYMKWH.

Pethpakyua.” KO opuga mogaanap CtaTUK 3MeKTp MauaoH
Tabcupua XonnawraHaa, ynapaa cogmp ynaguraH ysrapui-
nap 6unaH TaHUWAWK. MojguagaH 3neKTpoMarHuT TebpaHuL
yTraH BaKTAa YHWHT y3rapyBuyaH 3/1€KTp MalijoH Tabcupuia
mMofAapda 03 6epafuraH ysrapuiiiap anoxuja axamustra
ara. Y3rapysyaH OyHJal 3neKTpoMarHUT MaifjoHu cugaTuga
EPYrANKHM \am 0NN MYMKWUH. SN1eKTPOMarHuT Hasapusacura
MYBOMMK, HYPHUHT TYNKUH Y3YHAUIW Xyfa KaTTa 6ynraHga

n=nl10ékmn"=0 (1.30)
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6ynaan, n— HYPHUHT CUHANPUL KypcaTKuun. by epga arap B
HUHT By KuiiMatn Knaysnmyc-MocoTTu TeHrnamacumra Kyiun-
ca, Kyiugaru TeHrnama Kenuo umk™agu;

A= (1.31)

K — petpakums, geb atanagn. Aemak n*=0 6ynraHga, P=K
6ynuwmn kepak. by TeHrnama gak,at Tyrma gunonun 6ynmarau
mogganapraruHa xoc. KyténaHran monekynanap yuyn B>n" {B
Ba  HWHI KMAMATW MailfoH 4acToTacura xam 60ravK,) Ba
P>X 6ynagn.

KyTtbnaHraH monekynanapga B HuHr ra, P HUHr Kra
TEeHr G6ynmacnuru cababnapu K.yimparunapamp. HypHUWHT
3NeKTp MaifoHU Te3 y3rapyByaH 0ynmb, YHUHT y3rapuw Tes-
nnrun (vactotacu) 4TO cek ‘ra TeHr (Ky3ra KypuHaguraH Hyp
YyuyH). NcCcUK MK Tabcupuga MoseKkynanapHUHI TebpaHuL
yactotacu 10"-10'" cek 'ra TeHr. LUyHAaai K,unmb6 monekyna-
HUHT TYIrMa AUNoNn Hyp MaiaoHuaa KyTénaHuwira ynrypa on-
Maiam, SbHW KyT6naHraH monekyna ysrapyByaH ManjoHza
OpPMEHTALMOH KyTOnaHWLWra yupamainam yHUHT UNonu ysrap-
macfgaH konagu. Ly cababpaaH, y3rapyByaH mMangoHfa KyT6-
naHMaraH Ba KyT6naHraH mosnekyna 6up xunga Kyt6naHagu
Ba P HWHI KuiimaTu Monekyna yuyyH xam 6up xun 6ynagu.
ByHgali xonga TeHrnama (1.31) y3 KyunHu cakTtab K;onagu.

Xyaan WyHUHr4eK, orup a4po xam Te3 y3rapyByaH mali-
JOHAa KyT6naHuwra ynrypa onmaign. Hatmxaga atom KyT6-
naHuw cogup 6ynvarigun. LLyHaain k.unmnbé, pedpakums gak.at
3NEKTPOH KyTOnaHuLWra TeHr 6ynnb konaau:

(1.32)

Monekynsap pegpakumnsa (Ekum conuwiTupma pegpakuyms)
MOJieKyfafjiarn xamma 31eKTPOHAaPHUHT KyTO6AaHULWUHK
Kypcatagn. (1.31, 1.32) TeHrnamanapra MyBO(MK, MOMEKY-
nap pedpakuUMAHMHT KuUiAMaTM TemnepaTypara Ba 6ocumTa
6ornuk, amac. Ly 6unaH 6upra, YHUHI KMAMaATU MOALAHWHT
arperat xofatura xam 6oravk, oynwaingun. LyHpain kunmo,
petpakumns MOALAHN XapaKTep/IOBYUM 3HT axaMuATAN PU3NK
KOHCTaHTanapHuUHI 6upunamp.

Pethpakuua agautuB Xoccagup, MoJSieKyaHUHT pedpak-
LUMACK LY MOSIEKYNAHMW TallKWUA KWaraH atomnaap Ty3uauiu
Ba Tapkmbuin kucmnapu (6or, xank"anap) pedpakumnsnap mu-
rMHAMcura TeHr 6ynagu.
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PethpakKUMAHUHT aganTUBANTUTA MHAYKLUMOH 3PheEKT Kam
TabCUp Kypcatagum, NekuH éHgow 6ornap tabcup 3Tagu. by
BaKTfa Kys3aTwnraH pedpakuus agaMTUBANK Kougacura my-
BO(OMK. X1cobnab unk.mnraH pedpakymagaH opTuk, oynagun. by
\ognca pedpakumns aksanbTaumsacu gennnagu.

PedpakUMAHWUHT agauTUBAUTU MOLAANAPHUHT TY3UINLLIN-
HW aHMKAawra UMKOH 6epagn: MOAAaNapHUHT TY3UAULLNHN
pedpakuMAHWUHT aganTMBAMIrMaaH oinganaHnb aHuknaw oy.
coxagarv pu3nK ycynnapHuUHIr 6upmaup.

MoHNapHUHr KyT6naHuwmn. Monekynagaru wnoHnap o6up-
Gupura Tabcup atagn. bup-6upura SKUH TypraH, Kkapama-kap-
WK 3NeKTp bunaH 3apsagnaHraH MoHMap ys3apo KytbnaHagw.
WoHnapaa KyT6naHyBYaHIMK Ba KyT6/10BUMANK Xoccacu 6op.

KyT6naHyBYaHIMK 3M1eKTPOH KaBaTW TY3UIULIWUHUHT XK-
nnra, NOH 3apagnra Ba MOH paguycura 6ornmk- AcocaH, Tatl-
Kn KaBaTaarun anekTpoHnap KytonaHagn. bapasap 3apsaanv sa
TaxMWHaH 6Mp XWUa paguycan MOHMAapHW KyTOMaHyBYaHINK
Xnx,atngaH oup-6upu 6unad conuwTUpcak, KyTénaHuil nHepT
ras Ty3unauwimra sra 6ynraH noHnapga MMHUMan, CUPTKN KaBa-
Tuga 18 Ta 3neKTpoH OynraH MoHMapAa 3ca Makcumaa HaMo-
€H BYNULINHN Kypamus.

cl — KaBaTW Ty/nMaraH OpajMK, MeTafNapHUHT MOHMapu
KYTOMaHULL YXUX,aTUAaH XaM OpanuK BasusaTHY arannangun. [as-
puid Xagsanga 6up rpynnara xoinawirad Ba femMak, 6up xun
3apsifjra Ba 3/IeKTPOH KaBaT Ty3uauwura ara 6ynraH noHnap-
[a loKopuaaH mactra 6opraH capu rpynna nuuga KytbnaHys-
YaHNnK opTnb 6opaan. Arap anemeHT 6Up Heya XU UOH X.o0cun
K,Mnca, NOH 3apagu OpTMILM BunaH K>'T6naHyBYaHIMK Kama-
a1, YyHKK 3apsag opTuwn 6unaHd paguyc Kudpasam Ba HaTu-
Xaga f4po 6unaH 3NeKTPOHAAPHWUHT TOPTULLYBU Ky4asau.

KyT610BUMANK XYCYCUATU X,aM 3/1eKTPOH KaBaTUHUHI Ty-
3nnUWnra, NoH 3apsaaun Ba paguycura 6ornMk. byHaa tokopu-
fa 6aéH aTunraHnapHUHI Teckapucu 6ynaaw.

MabayMKU, aHWOHNAPHUHI KYNYUIUTU KaTTa pajguycnu
6ynaaun. LLlyHWUHT yuyH ynap KaTuoHnapra HucbaTaH Kam KyT6-
NOBYUMIMK TabCUPWMHW KypcaTagW, LUyHra Kypa, aHUoHnapga
KyT6naHuw 6up TOMOHNama, AbHU (hakaT KyT6/iaHyBYaHIUK
Xycycuatu 6op, geiun! MyMKuH. Arap KaTMOH OCOH aediop-
mMayusnaHyBum 6ynca, 6y X.onga KaTuoHga Xocun 6ynraH gu-
Nofb aHNOHTA TabCUP 3TUB, YHUHT KyTOAAHWL XYCYCUSATUHM
owmnpaan. byHra K'ywmmMya uyTonaHnw adpek T geiinnagn.

b(ywunmya KyT6naHWW Ba YMyMaH KyTOnaHuwwnap WAruH-
AWCK Tabcupuaa 3MeKTPOH BynyTnapn 6up-6MpuHM TopTaan,
aemak, 6up-6mpura TopTunagn, HaTUXKaga AUMOAHUHT Y3YH-
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NUTU KUCKapaau, XatTo agponap ypracujarn opaimkyTap Xam
Kucka 6ynm6 konaau. by xon sogopog 6op Monekynanappa
AKKOM KypuHagin. Bogopog ranoreHugnapga BoA0pos UOHM-
HUHT paguycu KW4YuK 6ynraHnurugad yHu abTubopra onmaca
xaMm 6ynaav. byHga sofopog 6unaH ranoreH ypracujaru opa-
NINK ranoreHHnHr paguycura TeHr 6ynuwim kepak. BaxonaH-
Ku, OyHAaH Kam 6ynagu. MacanaH;

fc=1,81A11,81-10"""M]
ilfji*~=1,28A1,28-10-'»M]

By BofOpPOA NOHW (NPOTOH) @aHWOHHWHT 3/IEKTPOH KOBUTHr
numra Kupunb onnob, KaTTa Tabcup Kypcatagu. LyHgal knnmo,
KyT6MaHULW aTomnapapo macoaHn KucKapTupaaum, HaTuxa-
fa MONeKylaHUHT AMNofb MOMEHTM KaMasau, MoHIW 6orna-
HUW KYTONM-KOBaNeHT 6ornaHuwra ainaHagn. MoH 6orna-
HULWIAW MONeKynanapfa KUCMaH KOBafieHT 60r MaBXyanuru
MONEKYNaHUHT MycTaxKamaurnHum owmupagu. LyHra kypa,
BopH TeHrnamacu (1.12) kyhnparn KypuHuwga é3mnagu;

(1.33)

—  KyT6/MaHWW MaBXyanauruga voHnap ypracugarm TopTu-
WwyB 3bTUOOPra oONMHraH MUKAOP.

MONEKYNTANAPAPO KYY

MabiyMKK, KUMEBWIA XUXaThaH; BaneHTIMKAapU TYWnH-
raH Ba 3/IeKTPOHeNTpan monekynanap 6up-6mpura SKMH Ken-
raHgad ysapo topTuwagn. [emak, monekynanapHm 6up-6n-
pura TOpTM6G TypaguraH MoJieKynanapapo Kyd MaBXyf 3KaH.
By Kyu Tabcupuja rasnap CylKnuMkka annaHagm, Mosekyna-
nap 6up-éupura TopTUANG, MycTaxkam KpucTana Xocun Kuna-
an, 6up Monekyna UKKMHYM MOMeKyna tosacura TOpTuamo,
aacopbunaHagwn, 6up xun Monekynanap 6mupnawmb accouu-
NaHaan Bafokaso. Monekynanapapo Kyd BaHaep-Baanbc TeHr-
namacuaa abTubopra onmHraH Ba a/v” ra TeHr. LUy cababaaH,
MosieKynanapapo Kyd BaH-gep-Baansc Kyun feb atanagun. Y30k
BakTraya BaH-gep-BaanbC Ky4YMHWHI Tabuatu HOMabayM
o6ynnb Kenau, KeUHIM BakTAaruHa 6y Ky4YHUHT TabuaTtu oii-
ANHNAWTUPUNAN. By Kyd Xam aToMnapapo Ky4d CUHrapu, a/ekTp
TabuaTura ara aKaHIMIn aHukKaaHau. Monekynanapapo Kyu,
acocaH, y4 xun kyygaH (apgekTgaH) — OpueHTaumoH, UH-
OYKUMOH Ba AMCNEPCMOH KyunapaH néopart. QHAM 6y Kyunap
ycTuga Kuckaya TyxTanmé ytamus.

56



OpueHTaumMoH Kyd. by
Kyd KyT6naHraH MOJeKy-

nanap opacmpaa 3yxyara

Kenagu. KyténaHraH mone- noA
Kynanap 6mp-éupura Hmc- " -H
6aTtaH Mabaym TapTmM6 6U- A A

naH >oiinawagn. Ynap-

sFonTTiap"pu'o,,7; -
6upura sK,MHNawWraH Basu-
ATna ypHawaau (1.17-pacm). Hatmkaga kapama-Kk*apLim mio-
panu Kytbnap anekTpocTaTuK Ky4 (KYNnOoH Kyun) 6unaH 6ump-
6inpura TopTunagn. Aunonnap opacmugarn 6yHaai Ky4 opueH-
TaunoH apekT (kKyuy) aebd atanagn. Knsomm BaH-gep-Baansc
Kyuyn opueHTauunoH addektaaH nbopat, aeb ¢apas Kunarau
agu. Wy cababgaH, 6y Kyd Kusomu kKyum geb xam atanagu.
OpueHTaLMOH KYYHUHT 3Hepruacu

AUNONNAPUHUHT XONNaHULLIN.

= (1-34)

6y epaa: ja, U, — 6Gmp-6upura Tabcmp 3TaéTraH MosneKynanap-
HUHT TyrMa Aunosb MOMEHTU; K — Bo/bLMaH KOHCTaHTacw;
r— Mofiekynanap opacugarn macoda, T— abconoT Temneparypa.

Mccmunmk Tabcupmaarn xapakaT KyT6iaHraH mosekyna-
NapHUHT TapTU6AM Xougawmnwnra TYCKUHANK K \MAraHamrv-
[aH, OpueHTaLMOH Kyd TbMnepaTypara TeCKapy Nponopumno-
Han 6ynagu. TeHrnama ongmgarn MuHyc (-) uwopacu Tab-
CUP 3HEPTUACU TOPTULLWLL SHEPTUACU 3KAHIUTUHW KypcaTa-
A (MTapuLl SHEPrUACK NKC «+» uilopacy 6unad ngoaana-
Hagun). KyTbnaHraH monekynanapja MoJfieKkynanapapo TopTu-
LYB Ky4nu 6ynraHAnrugaH, Moaekynanapapo TOPTULLYB Ky4u
Kam 6ynraH KytbnaHmaraH Mosiekynanapra HucbataH HK,0pu
TemnepaTypaja CyloKnaHaan Ba K,aiHainau.

MHAYKUMOH Kyu. By KyuHmn [eb6ait kawd atraH. bup-oupn-
ra IK"MH KenraH MoneKyfanapHuUHT 6upu KyTbnaHraH, MKKUH-
yncu KyTbnaHmaraH (Tyrma gunonun éynmaraH) Mosiekyna ae6
(hapa3 Kunannuk. By Bak,Taa TyrmMa 4Mnosicu3 Mojekyna Tyrma
AMNONIN MOMeKyna Tabeupuga KytbnaHagm. Hatmxaga MKKuH-
4yn MONeKynaga MHAYKUWOH ANNONb BYXYAra Kenagm Ba Tyrma
aunonb 6wunaH MHAYKUWOH gunonb topTuwagun. LyHaain
Knnné, 6y monekynanap 6up-6upuHu Toptagu. by TopTuwmnL
Kyuun MHOYKUMOH Kyy Aednnagn. YHWUHT 3HEpPrusicn Kytonium
MOMIeKynaHWHI Tyrma gunonu ((X) ra sa Tyrma gunonu 6ynma-
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raH MOMeKyNaHWHI KyTO/iaHyBYaHAMIM (a) ra mponopuyuo-
Han' 6ynagu:

mn, =- A~ (135)

NimcnepcoH Kyd. Tyrma gunonu GynmaraH mosnekynanap
XaMm 6up-6Mpn 6mnaH TOpTUWAAWM, akKC XOnaa, ynap CYHK,-
NUKKa aiinaHmacnvnru Kepak agu. byHpain monekynanap opa-
cuja opMeHTaunoH Ba MHAYKLMOH TOPTULLNLL Ky4dnapu 6ynu-
WM MYMKWUH 3Mac. Ynap AUCNepcuoH Ky4d BunaH TOpTULLIMG
Typaau.

[uncnepcmoH Ky4yHWHT TabmaTu cxema paBullga Kyhnpga-
rmya TyWyHTUpUnagn. By KyUYHWHT ByXyfAra Keauwmra aco-
CUI cabab, 3NeKTpPOHNap f4p0 aTpoduaa aiipum Bak;Trapa
(6up oHAA) HOTEKUC TaK,cumnaHUwWmnanp. MacanaH, BOAOPOA
aTOMMWHUN ONCaK, YHUHT SiITOHA 3/IEKTPOHU ALPOHUHT TOX 6up
TOMOHMAA, TOX UKKWHYM TOMOHUAA Bynium MyMKuH. Hatn-
Xafa 6up oHAW aunonb ByXyara kenagu. LLIYHUHT yuyH anek-
TPUK CUMMETPUK MOoneKynanapaa (Bogopos aTOMUHUHT) ypTa-
ya 6Up OHIM AMNOSAb MOMEHTMW HOJIra TeHr 6yncaga, 6up oHK
AUNONb KYLWHW MOJieKynanapra TabCcup K,Wamnb yHU MHAYKLUK-
anangn. MacanaH, aproH atomu sgpocu atpogpuga 18 ta anek-
TPOH aiinaHn6 topagn. Bup naiitaa 6y 3NeKTPOHNAPHUHT APMU
ALPOHUHT 6UP TOMOHUAA, APMMN UKKWHYM TOMOH/A ainaHn6
HOPULLN 3XTUMONLAH Y30K,, LUYHUHT YYYH aprOHHUHT 6Up OH/K
OUNONb MOMEHTU HOJIFa TEHT BYNULIM MYMKKH amac. LLlyHaai
K™MMG, aproH AUMnojb MOMEHTUHUWHT K,MiAMaTU Ba yHanMLWLIN
Xap oHfa Typnvya 6ynagn. JIeKUH 31eKTPOHNAPHUHT Y30K. BaK;T
mMob6ainHuaa A4POHUHT TYPAU TOMOHAapUaa rypyxaaHuLl axTu-
MONIUTK y3ap0o TeHraup. LUyHra kKypa, aproHHUHI AWUNOb
MOMEHTW HOMra TeHr felivnagn. Taxpubaga aHa LWy ypTaya
AMNOoNb ynyaHaam.

ATOM KU MOneKynanapfa MablyMm Bak.Ta BYXyfra kena-
AWUraH AUMoab MOMEHT (hyKTaunoH AU MOMEHT Y Aeiuna-
an. KOk.opuga KentupuaraH MUCONMMU3La aprOHHUHI Mab-
NyM BaK.TfAa xocun 6ynaguraH, abHU QAyKTaunoH Annonab aTom
aTpoduaa 3NeKTPOH MaloHHU BY)Xyara Kentupagu. by maii-
[OH KYLIHW aToMra TabCup 3TU6, YHUHT 3apsgMHU CUMKUTA-
AW Ba HaTuaja aproH 6mnaH 6y atom opacuga TOpTMLWML
coaup 6ynagu.

By xoaucaHuHT cababuHn Kyingarnya TyWyHTUpULW Tyrpu-
pok; 6ynaau. TabCuUp K.WyBUM aTOM €KW MOJSIEKY/laHW rapmo-
HUK ocumnnaTop Aeb K.apaw MyMKUH. By xonga atom éku
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MoJsleKynafaru 3feKTpoHIapHU MyBO3aHaT /101aTu Yerapacu-
[la rapMOHUK TebpaHaéTraH 3appavanap Aed K,apawl MyMKUWH.
AneKTpoHnap 6yHgaini TebpaHUO TypraHnurugaH, aTOMHUWHT
Xap fak,uKaga (ypraya Aunosb MOMEHTU HoAra TeHr 6ynca
XaM) AUMOSb MOMEHTW HOAra TeHr 6ynmaign. LLUyHUHT yuyH
ocumnnstopnap (aTom &ku mMonekynanap) 6up-6upura Top-
Tunagn. byHpali TOPTULWMLL KyUW aucriepcuoH Kyu Aeiinnagu.
By K>'YHM KBaHT MexaHWKa TacaBBYpW épaammnga gactnab J1oH-
[OH Kalg 3TraH: AyManoK. CUMMETPUK Ty3uauwigarn Mone-
Kyna yuyyH Kyingaru TeHrnama unaH xmcobnab ynk.apraH aau:

by eppa, /, /, — OGMPUHUN Ba UKKUHYM ATOMHUHI Taxmu-
HaH WOHNaHML NOoTeHUUannapura TeHr. ¥, —ynap-
HWHI KyTONaHyBYaHIUIM, I — MOJieKynanap a4pocu ypracu-
farn macoda.

NkknTa 6mp xun atomgaH néopaTt Monekyna y4yH:

= (-3

Mg — abcontoT Hongarn TebpaHnLl 3Hepruacura Moc Teb-
paHWULL YacToTacwu.

LWyHpan knnnb, Tyrma gunonu 6op Mmonekyna éunaH Tyr-
Ma Aunonu GynmaraH Monekyna opacugarin TOPTULLIULL Ky4K
OpPVEHTALMOH, MHAYKUWOH Ba AMCMEPCUOH Ky'unap WWUPUH-
ANCUTA TEHT:

[emak, Monekynanapapo Ky4 MoOneKynanap opacupgaru
Macoa HUHT ONTUHYM Japaxacura NponopLuoHan pasuuja
Kamaaau. Monekynanapapo Ky4 KUMEBMIA Kydra HucbataH
aHyarmHa KM4mnk, TaxMmHaH 6up Heya KKan-monb arpoduja
bynagn. VIHAYKUMOH Kyd Xam Knunk 6ynnb, BaH-gep-Baansc
KYUYMHUHT aTuru 5% wnHW Talkun atagu. Tyrma Anunosb Mo-
MEHTM Kn4ukK 6ynraH monekynanap (CO, H1) ga opueHTa-
UMOH Kyd Xyfa KWUUK, Kyunu KyTOnaHraH Mofekynanapga
aca GMpMyHuYa Kan'apok. Kuinmatra ara 6ynagu Ba BaH-gep-
BaanbC KYYMHUHT acoCWHW Tawkua Kunagu. Kytb6naHmaraH
mMonekynanapaa BaH-gep-BaanbC KYUYMHWHI acoCUil KMCMU-
HVU AMCNEPCUMOH KyY TalKuA 3Tagu. YMyMaH, loKkopuaaru yu
XWUA acocuid KyyaaH 60oLkKa Ky4nap xam 6op. JIeKUH ynapHuUHr
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KNAMaTK Xyda KU4MK BynraHamri yuyH ynap yctnaa Tyxtan-
Marimus.

Bup-6upura Tabcup aTyBUM MONEKyNanap y3apo Xyaa sK.uH-
nawraHfa ynap opacuja utapulLIuLL Kyyun naingo éynaaw.

Monekynanap ypracugarv MTapullinLl 3Heprusicu  Tax-
MUHaH

LA

ra TeHr.

By epia: T — nTapuwWMLW KOHCTaHTacu (Mycbat K,uiAmat-
N MukKgop). by TeHrnamagaH KypuHu6 Typubaukn, 6y sHep-
rms MacohaHWHT 12-gapaxacu 6unaH ysrapagu, SbHu By sHep-
rvsiXKyfa KW4mMK MmacoagarvHa MaBxys 6ynaau, macoda kart-
Tanawuwmn 6mnaH KaTTa Te3nnkga Kamas 6opagu.

Monekynanap opacmjarv TabCup Kyum TOPTULW MWL Ba UTa-
pULWNLL Ky4napu AUTUHANCUTA TEHT:

u = i/TopT. +™MTap. ~ (2-39)

by JleHHapA->KOHCOH TeHrnamacuaunp.

Bogopog 6ornanuw. 1887 iinnga M. A. UnbUHCKUIA K1ucno-
poa éku a3oT 6unaH GUPMKKaH BOAOPOA OOLLK,a aTOM 6unaH
Xam 6UprKa ONULWMHK, AbHU BOAOPOAAA acoCUiA BaneHTINK-
[aH Taw”apy, Kyl nmya BaNeHTAINK XaM O0pPAUTMHW ainTam
Ba Oy X0[McaHW Ha3apuil XuxataaH acocnab 6epan. Bogopoa
6ory BocuTacuga MKK1 Monekyna Ba ynapfaru atomnap 6up-
6upn 6unaH 6ornaHNLLIN MyMKUH.

Bogopog 6orn takat 6upruHa BoAOpo4 atoMura maHcy6
6ynnb, 6y xun 6or 60wkKa atomnapga 6ynwangn. Bogopop
aTOMWHMHI O0OLWIKa 3MeMeHTNapAaH (hapkyu WyHAaKW, yHAa
6UTTa —AroHa anekTpo! i 6op. Bogopoa y3VHUHT LY AroHa 3M1eK-
TPOHWHW 6or xocun Knunmu[ra 6epnb, aneKTpoHcn3 s4po (npo-
TOH H")ra aiinaHn6 konagn. By NPOTOHHWHT AnameTpu 60L-
K,a aTOMMIapHUHT guameTpugaH 6up Heya mapoTaba KUUMK,
fLeMak, to3afjary anekTp NoTeHUMany xyga Kyynu, atpogpuia
3MIEKTPOH KaTnamu OynmaraHaurngad, y 60wWwKa aTtom E&Ku
MOHTa AKMHAAWraHaa nTapmwmainm Ba akcCuH4Ya TOpTULLAAN
Ba Xxan'O 60LWKa aToM &K1 MONEeKYNaHUHT 3NEeKTPOH K,aBat/a-
pu numra Kupnb Ketagu. MaccliaH, cyBaa BOLOPOS UOHM
Xonuga MycTakun 6ynmain, cyB monekynacu 6wnaH 6upukné
TMAPOKCOHMIA noHm H30+ Ba H20...H"...H20 (HjO”) 6bupukma-
cuHKn xocun kunagm. NH36unan upuknd NH.+ xocun kuna-
A1 Ba X0Ka3o. Bogopoa Kyunu sanekTpoMaHgpuu anemeHTap-
HuHr (F>0>N>C1 Ba Xx0Ka30) atomu 6unaH 6upnawnb KyTto-
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nn 60r xocun K vnraHga, BOAOPOL aToMu 6up 03 mycbar 3a-
pagnaHagu byHgali xonnapga yHra 6ouika 3/eeTpo-
MaH( i1 aTom AK MHMalca 60r By>Kyara kenagn. MacanaH, Kap-
60H (C) KoBaneHT 60r xocun kK*wnica Ba 6y MOMEKynaHWHT
Tapknbuaa aneKTpoMaHhuin atom 6ynca, BogopoA 60r xocun
6ynagn. Bofopon 60rMHUHT 3HEPrUAacKU, YHN K aHYaIMK MyC-
6at 3apagnaHraHauMrura Kapab, H+ xonmga Kyunu, macanad,
HF pa HCLl HBr ra k“aparaHfga Ky4nmpok, 6ynagu. YMyma,
Bogopog 6oru aHeprusacyn 20—30 kKXK/Monb ra TeHr 6ynagu (Ku-
MEBUIA b6ornap aHepruscu 100—400 kXK/monb 6ynagn).

Bogopog 60ruHuHT xocun 6ynuw mexaHusMuun H. . Co-
KOJIOB KBaHT MeXaHuKa Hasapuacu acocufja nsoxnab deprat.
By MexaHU3MHM cyB Muconuaa k>gaiinuk. CyB monekynacuga
op6uTannap TeTpasap WaKnmMaa XonawraH 6ynnmo6, YHUHT yy
KMcMuga Kucnopog atomu 6ynagu. by opbuTtannapHuUHI MK-
KuTacu 0 -H HK xocun KMnnw yyyH capnaHagm (3N1eKTpoH
XypTnap 6ynuHran), k"onraH MKKuTa opbutan aca TakCum-
naHmaraH Xyt aneKTpoH 6unaH 6aHa 6ynagn. by xoliga MaH-
thwnia 3apag TynnaHagu, SbHW, aToMnapapo gunons: H* o “:
xocun bynagn (1.18-paem).

Wkknta (H+, P”:) AMNOAHMHI K.apama-K,apwu KyTbnapwu
opacufja 3n1eKTpocTaTUK TOPTULWNLL — AMNONNapapo TopTu-

1.18- paem. CyB MoneKynanapu opacvga Bogopod 60rmHuHI \ocun
6ynuLin.

Wwuw Byxyara kenagu. Ly 6mnan 6up Bak aga O—H gunonu
Ou aTomparn 6ynmHmaraH XyqT 3NeKTpOHNapHK KyTbnangn,
HaTuxXaga 0y XydT anekTpoHnap Op 6unaH 6ornaHraH H Ba
Op atomnapm yptacuga 6ynumHagun, abHum O atomgaru H 6u-
naH Opatomu opacufa KoBaneHT 6or xocun 6ynagn. bynapaaH
Tawk™apu, Bogopos 6ornaa BaH-gep-Baanbc TOpTUWKLW Ky4n
XaM UWTUPOK 3Tafu, Aed thapas K mavHagn. by yyta TopTU-
wnw Kyuyn O—H 60rvaa UWTUPOK 3TraH 3EKTPOHNAP XYy®h-
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T Ba O3 fary 6ynMHMaraH anekTpoHnap XXYPTUHUHT UTapu-

wuwmn 6unaH mysosaHaTAa Typagu. Hatmxaga 20 kKXX/Monb
3Hepruann Bogopos 6Gorm 6op pgerngpon (HMON)

"\
O ..H-0-H xocun 6ynagu.
H

H PN H™p', Ha”™“ napHUHT MaBxXyanuru sogopof 6oru-
HUHT 6opnMrn 6unad TywyHTUpmMnagu. Cytok. Bogoposd (hTo-
png HPACHP) monekyna xonuga 6ynaan. Cyegaa spuraHga H+
Ba HPA" noH xonga 6ynagn. HPA* aHMOH monekynacu Kyinuaa-
rmya xocun bynagu; 6utta HTOp atomm BOLOPOS 6unaH Kyu-
nn Kytonm 6or xocun kunagun (gespan BoAOpOA 3NeKTPOHU-
HW 57kura 6up/l:awTnpn6, H aTomMnHM H+ ra alinaHtupagm Ba
6y H+ noHn P'MoHU aeapnun Kyunu Toptub Typaam, Wy nycuH-
[a Bofopog 60ru BY)Xyfara Kenagu:

p“. H+—P', ymymaH X*“..H+—-X*"

HykTanu UK uwopacu (...) BOLOPOS, YMU3MK uiopacu (—)
KyT6/1 (KM MOH 60r). By X1un 60rnaHuLLra BOAOPOAN KynpuK
aennnagn. C

KapboH KucnoTanapHUHI MKKWU MOfieKynacu Bogopog 6oru
opkanu 6upnawmnb accounnaHagu:

JO-H -0\
AO- H-0 A

By thopmynagarm NyHKTUpP 4ii3uknap BOLOPOL 60TrMHU
ngolanangm.

0- HWUTPOMEHONT XOccanapu XuxaTugaH n- HUTPOEHON
Ba T- HUTpoeHoNaH apK Kunagu. by mogfanapHUHT xoc-
canapuHW TeKWMUpULl o- HATPOGEHON MOJeKynacmaa MUKu
BOAOPOL 60raHNLWHUHT MaBXyAJIMIMHW Ba BYHUHT HaTMXa-
cufa Kylmmya Xanka Xocun 6ynuwmnHn Tacanknangm:
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By epga Bogopof 6ornaHuW Hyk,Tanap 6unaH Kypcatun-
raH. /7 Ba XX HUTpoeHonnapaa sca HUTporpynna 6unaH rug-
pokcun rpynna 6up-6upitgaH y3ok macoaga Typagu, Ly-
HWHT Y4YyH ynapaa MonekyJ/lanapapo Bo4opos 60rnaHuLL Xocu
oynmaiign. Bogopog 6ornaHvw Tydaiinu canuunun KucnoTa Ba
canuumn anbferng Monekynacuaa Xxam KywmumMya xanka xocun

6ynagu.

Y %c(l)p,opop, GopnaHuLWLHK Xap XWun arperaTt xonatugaru moj-
fJanapga yypatvuw MyMKWH.

CyB Monekynacmaarvm Bogopos 60rMHUHE MaBXyanuru cys

Ba MY3HUHI QU3NK KMMEBUI XoccanapuHu Genrunawija Kat-
Ta axamuaTra ara. Okopujaa aiTunraHugek, Mys Kpuctanna-
praa, xap Kancu KUCNOPOAHUHT TeTpasgpuaa, y 6olwka TypTt
aToM Kucnopog 6unaH ypanraH, 6ynapHuHr ypracujaa 4 Bojo-
poja aToMW >XoWnawiraH, 6ynapaaH MKKUTacu Kucnopog 6u-
naH r -0,99A° y3yHnmkgarn KyT6nm 6or xocun KunaraH, Kon-
raH sHa ukkutacu /= 1,76 A° y3yHnmkgaru Bogopog 60ruHu
XOCUN KnaraH. byHAal Mypakkab Ty3uauw HaTuxacuga mys-
HUHT 3W4IUTM KMYMK Ba Y roBaknu 6ynagu. Mys spuraHga
BOAOpOZ 60rn KUCMaH y3unaaun Ba Monekynanap 6up 03 AKuMH-
nawagm, WyHra Kypa cyB Mysra Huc6aTtaH 3u4 (OKup) Xmcob-
naHagu. CyB McUTUNTaHAa y KEHrasagun, AbHU XaXxmu optagu
Ba BoJoOpo4 6orv ysunagun, Xaxmu Knumknawaau. LWynapra
OUHOAH CYBHUHT 3uunuru —4°C fa makcumyMmfaH “agu.

MONEKYNANAPHUHT TYSUNNWWNHN AHUKNALW YCYNNAPW

MonekynanapHUHT Ty3uanwmn KUMEBUIA Ba (IM3UK yCyi-
nap 6unaH aHukgaHagn. Knuméemin ycynga aHuUKnal aHanu-
TWK Ba OpraHuK KUME Kypcrapuga aHuk 6aéH atunagn. Kum-
EBMIA yCYNHMHT 6Up 03 HOKynaih TOMOHMW LIYHAAKKW, Y Y30K
BaKrHW, Kyn MeXHaTHW Ba Kyn MWKAOPAA MOAAA captiallHm
Tanab atagu,

CyHrru iinnnapga MofekynanapHuHr Ty3uamilm, acocaH,
(hM3nK ycynnapga aHukgaHaguraH 6yngu. ByHgai ycynnap
Y3WHWHT aHWKAUTW, KaM BakT Ba KamM mogga Tanab Kuavwu
6unaH axammAaTanagup. Pusnk ycynnap 6mp Heya xun 6ynuo,
ynap acocaH, UKKW rpynnara 6ynuHagn: 1) mofiekynanap-
HUHT TY3WIUIUUHWU YNApPHUHT agguTuB xoccanapu (Monsp
XaXM, napaxop, MOMeKynsap pedpakums) acocnga aHuknaw
ycynnapu; 2) MoneKynanapHUHT TY3UIULWWHU YNapHUHT On-
TUK, 3NEKTpOMarHMT Ba 6owkKa (PM3MK Xoccanapu acocmga
aHuknaw. by gapcnvkga akat K> KynnaHunaguraH ycyniap
Tyrpucuga tacaBeyp 6epuil GunaH YeknaHunagm.
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Annons MOMeHT. Annofib MOMEHTUHN ynyalll MO
NEKYNaHWHT KaTTa-KUYNKNUTUHU, BaNeHTANKNapapo bypyak-
nap”, 3apAgHUHI MOeKyna numaa TaKCUMMAaHULLMHW aH L, -
naw Ba 6y mabnymoTnapra acocnaHu6, KMMeBUU OGOTHUHT
Typnapu \akmga QuUKp HPUTULL MYMKWUH.

M7anaH, gumetun apup (CH3),0 monekynacmga CH Ba
O rpynnacu 6up unsmaga - CH3-O -C H 3eku mabnym 6yp-
YaK O0CTMAA XOWNALLIMLLMHN KYpULL MYMKUH Taxpnbaga aH L
NaHraH Aunosib MOMeHT |n=1,3 /) ra TeHr. Arap ynap 6up uy,
3UK byiinab xolinawca =0 éynap agu.
numapapo 6ypuyak VT skaHnuruHm kypcaran. CO,moneky
nacnaan=0 raTeHr. [lemak, 60ornaHuwinap 6mp ynsn” byiinabd
0=C=0 waknnpaxornawraH. C -0 60r Kyr6am 6or 6ynraHu
YUYH 3/1eKTPOH 3apAAUHUHI GUP TOMOHUTa CUDKUTaHWHU
Kypcatagu;

08-=c«+=0®-"

CTtpenkanap KytonaHuw (gunonb) nyHanuwWnHKW, 6+, 6
opTuTa 3apagtHrypcatagm. 6-=0,4 ra, AbHU " aro-
MUAarn 3apag 3N1eKTpPoH, 3apAauHUHT 40% ura TeHr.

MonekynanapHuHr cHekTpu. KOKopuaa aTOMHUHT TY3WU/un-
Wy 6unaH TaHMLWraHWMM34a aTOM CNEKTPUHUHT Xocun 6ynun-
WKW Y MabAyM KOHYHUST 6UnaH xoinawrad anpmum 4mnsn P
cepusicniaH nbopar sKaHNUTMHK Y Tas 34uK. Monekyna xam,
aToM Kabun 3NeKTPOHNAPHUHT 6UP 3HEeprusa NoroHacuiaH nk-
KMHUYMCUra YTULLW HaTuXacuga YHAA SHeprusHuUHr Y3rapu-
lwura onné KenaguraH 6up KaH4ya xapaeHnapHUHT coamp bynu
Wy cababnm, YHUHI CNeKTpM XaMm aH4Ya ~YPakkab 6ynagn”

Monekyna Ba YHWHr aTomnapu (atom
naHma xamfa TebpaHma xapakat >>uvum My Ne
Kypa, Te6bpaHMa Ba ailflaHMa Xapakat cnektpiapu ~o”vun éyna
an Xap Kalicu aToM rpynnanapyuHUHT y3ura xoc TebpaHma Ba
aiinaHma xapakaT CNeKkTpu 60p. IHEPrUAHUHT YA rapTwmn 6u-

2 'A -

8KM HYp MaifoHMaa AMNONb MOMEHTW GynraH mMosnekynanap-
rMT OTAWKX MYMKUH, AiinaHmMa fapakat cne”pu epaaMmuja

A4ponapapo MacogaHu (BaneHT Y3YHAWUTMHW) KaTTa aHUK-
NNK GuNaH TONULW MYMKWH.
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KBaHT MexaHMKa xucobnawnapmaaH UKK1 aToMAu Mone
KYNaHWHT OKMPAUK MapKasuiaH yTraH yK aTpoduparv aw-
naHMa xapakaTy 3Heprusacu yuyH Kyimaaru ngona onuHaau.

=B o i+ (140)

h - TlnaHK goumuiicu, - WHEpUWUs MOMEHTU. VIKKMHUK
TOMOHAAH EA.,=hv GynraHu yuyH:

Va4 +

ANX NnaHMa xapakar CnekTpugaru KywHu Tuanw t3sana-
PUHWHT TakpopnaHuw apk.u:

8KHN

6ynagn. (1.41) Ba (1.42) TeHrnamanapHu 6upranukga eumnd r
HU aHWKnaw MYMKUH.

TebpaHmagapakat criekTpu. TebpaHMa xapakatgaru aHep-
TMAHWHT y3rapuliy aiinaHMa xapakaTgarura KaparaHga Tax-
MUHaH 10 MapTa KyH 6ynaaun. By sHeprusa yarapuwinapu SKuH-
jarm MHG papga coira Tyrpn Kenagn, TebpaHma WP’\T
6unaH 6up Katopaa, ainaHma \apakaT \am
LLlyHra Kypa, cogp TebpaHMa X,apakat CneKkTpuHu \ocun KI/IJ'II/I6
Oynmainam, abHKM 6yHaa TebpaHMa-ailiaHMa Xapakart crnekTpu
onnMHaan. TebpaHMa xapakaT CMeKTpu epgaMmuga aTOMHUWHT
MoneKkynagaru tebpaHma 4actoTacMHW Ba MONEKYNAHUHT guc-
coumnanaHn 3HEPrMACUHN aHUKNALLl MYMKWUH.

Monekynaga TebpaHMa xapakat Xxunnapu kyn éynagun. Mkku
aTOMHUWHI ynapHy GUpnawiTMpyBYM YnM3nkK 6ynnabd mycrakun
paBuLlAa YacToTacu Oy XapakaTnapHWHI nyupa sHr oganncu
XncobnaHagun. by yacToTaHWHT Ky4YaiinLiy MONEKYNaHUHT gunc-
coumnanaHuwura cabab 6ynagu.

Arap MoneKynaHUHr TebpaHma XapakaT 3Hepruscu oLu
nM6 6opunca, MofieKyna gnuccoumanaHmin MyMK1UH. Arap Mo-
nekynara 6epunaéTraH aHeprus guccoumanaHuil 3Heprusacu-
faH KaTTa 6ynca, Y3nyKcu3 CrekTp Xocun 6ynagm, YyHKu
00TMKYA IHEPTUa aTOMIAPHUHT Uarapuaama XxapakaTuHu Tes-
natuwra capg 6ynagm, 6y xapakaT KBaHTnaHraHgup. demak
MabNyMm TYNKUH Y3YHAUIMAa Y3NyKAnW CnekTp Tyrab, TYNKWH
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Y3YHIUTN AHA owwupuaca y3nykcus cnektp 6ownaHagu, 6y
yerapaja guccoumanaHu 3Heprusicu xocun Gynagu.

MHpaumann cnektp (MKNC), Xosup 6usga uHdpak,nsun
crnekTp onnw yuyyH NKC-21, UK.C-24 Ba NK-20 mapkanu
cnekTporpadnapaaH doliganaHnnagn. by cnektporpadnap
éppamunga TebpaHma-ainaHMa xapakaT CNeKTpW OJMHaAMN.
dakaT KyT6naHraH éku TebpaHMa xapakaT HaTuxacupga gu-
nonra ara 6ynuwmn MyMKuH 6>"raH moaganapHuHr MK, -cnek-
TPUHU ONULW MYMKWUH. FKOTunraH aHeprua (/) HWHT TYNKWH
ysyHaurura A (Ekum uactoTara v) 60rnaHuiun TeKWMpuiaan.
WyHaain knnno — alinaHma, — TebpaHMa Xxapakart
CMNEKTPU OTNHaAN.

NK —CneKTPHY TEKLLMPULL LLIYHW KYPCATAMKK, Xap Kaii-
CV aToM rpynnacy Kamcu mMornekyniaga 6ynMacvH 6up Xun oTm-
JILL YacToTacura ara 3KaH. by niigpp xapakTepucTumkyac-
ToTa aelimnagn. MacanaH, 6apua anndaTuK KeToHap ydyH
XapakTepucTuk yactotack 1710 cm ' ra TeHr, C-H 60pHUKMK
3683 cM™ raTeHr Ba\okaso. Kuméra ong MebAyMOTHoMianap-
Aa >7p icaiicH 60r Ba (hyHKLMOHaN rpynnaHnH xapakltopuc-
TUK YacToTacu bepunraH 6°\nagk. ot om

N K —cneKTpnapHUHI XapakTepucTUK YacToTaciiHm Tau-
K™ocrall MogaanapHu 6up-bvrpuaad Gapk |;MaunL, ynapHUHE
TO3/IMIMHM aH” nal Ba MUIRY(chKiA aHanu| KunMLLra IMKoH
6ejKiw. Bab3aH MogaanapHUHI KUMEBWIA XO<xasiapura, YyHOH-
4n KMHalL ékn Myasialll Temneparypacura {~pab ynrpHu 6vp-
onpnaaH apk KAnm6 oynmanan. MK — cnekTp épgamuaa
OyHW LW, T OCOH BaTe3 6/NK6 onn MyMKuH. MacanaH, 1.19-
pacmja MuUcon Tapukacuga TPUMETUIO6eH30/THUW 0, T, H
— V30MepIapUHUHT 114 — crieKTpapy KenTUpUIraH.

MK - cnekTp épgamuaa Boaopos 60[MHUHT MaBXyLnn-
TMHW, MOJEKYa/1apapo Ba MYKN MOMEKYNAP TabCUP HaTuXa-
cuga 13 bepaguraH ysrapnuuapHH, macanaH, BaneHTmMKnap™
apo bypyaknapHuVHI $rrapulivHu,; 6Uup GOPHUHE AYKONNG,
6owka 6op \pcmn 63WMLLIMHM Ba LWyHra yxmam ysrapHuuap-
HW aHUKNaw MyMKUH. By ycyn noivmMep MogganapHUHE pu-
3K Ba KMMEBWIA XoccanapyHn, \ama ynapHUHI TapKnomHu
$rpraHvLta KeHr KM naHunaw.

HypPHUHI KOMGUHALHOH éivmumn (HKE). Moguanap 6apya
arperat xonatnapuga HypHu ysnra ©OTULIN Ba YMKapuwm 6u-
naH 6up KaTopaa, yHU Einwun xam MyMKWH. Arap énmnuu
XapaéHnAa HYPHUHT 4yacToTacu ysrapmaca, yHuW Oaaui énn-
VW pgeinnagun. JIeKMH 4vacToTa y3rapuwy xam MYMKUH. by
xoauca gespnu 6up BakTaa XMHA onumu PamaH, pyc oninm-
napn MaHgenowTtam Ba JlaHacbeprnap TOMOHWAAH Kaw®d
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aTunraH. by xoauca PamaH athcpekTn X.aM Aeinnagn. Cnekrpaa
mojgara UyHanTUpuaraH HypHWHr 4yactoTacu v ra xoc bynraH
YM3MKAaH 60LWK.a Oy YNBMK HUHT UKKU TOMOHWUAAH, SbHU V-
V,, V+V™ YyacToTaslapHM akc 3aTTupaguraH Katop Kyl 4ymsm’-
nap naigo 6ynagn. By UM3NKNapHUHT BYXXYAra Kemwunra ca-
0ab (poTOH hv Monekyna 6unaH HO3NACTUK TyK.HALIMLWIN Ha-
TKacmaa UKKU XU XO4MCaHUHT cogup oynuwnaup: 1) 6up
KVMeM MOMeKyna HopMas 3Heprusa fapaxacugaH HKopuporu-
ra ytagu, 6epunraH HypHUHT 6Up KMem 3HEPTUACUHU MONe-
Kynara ROTUAUWKN HaTuXKacufja cnekTpha gactnabku Hyp
yactotacujaH KWYMKPOK yacToTara ara 6ynraH, AbHU

yactotacura Xoc uymMsmknap xocun 6ynagu; 2) ¢oTOH
Ky3rajiraH MoJsieky/fiafiaH y3ura KyLimmya aHeprus oaum mym-
KWH. By cnekTpAa gactnabkm HypHUKUAAH KaTTapok YyacToTa-
ra ara oéynraH, abHU v-bv" ra xoc umMsmknap nango 6ynagu.

H Kt cnekTpnga xam Monekynagaru ainaHma-TeépaHma
XapakaTnap akc atagu. by ycynHu Aunonb MOMeHTW Gynmaii-
AvraH moaganapra Huc6aTaH xam Kynnawl MyMKuH. YyHku MKC
Ja K MHManguraH xapakrepnu umsnknap HKE —cnektpu-
[a KYpUHULLIN MYMKWUH. By ycyn 6unaH MONeKynaHuHI aHep-
rMs XonaTUHW XapakTepnaiauraH MmabaymMoTnap (MacanaH 3H-
TPONMs, MCCUKANK CMPUMK, BOPp 3Heprusicn Ba 6oLKanap)Hu
aHuKNaw MyMKUH.

ATOM BA MOJIEKYNANAPHWHI MATHWUT XOCCANAPU
PAONOCIMEKTPOCKOMUA

A Mogganap MarHuT MalfoHUra KApUTUAraH4a WKKU XUn
y3rapul t03 6epagu. Arap MOAUaHWHI MarHutT ManijoHura
KypcaTraH Kapwuaurun (MarHMTAaHuwun) BakyyMaarura Huc-
oaTaH KaTTa 6y/ca, y MarHuUT ManWfjoHwura TopTUMaian Ba
3pKWH 6ynagn. byHaan mogaanap mMaiioHra TUK paBuLLa XOW-
nawmiira MHTUNagM Ba ynap gnamarHnT Moafanap A&ullanyl
Ynap MarHuT T Mai4oHu TOMOH TopTunmaingmn. baban mogaa-
nap ysugaH MarHUT MaiifOHUHUHT Ky4Y YU3MKAAPUHMW AXLUN
yTKasagwn, OyHpa moaganap MaifoHra TopTuiagm Ba mail-
JOHHUHT KyY unsuknapu 6°"ab >oinawmira UHTUNagu. byH-
Jlan mopajanap napamarHuT mogganap geinnagn. MabnyMKu
XapakaTnaHaéTraH 3apsiffiaHraH \ap KaHjai 3appaya 3nekTp
TOKW XOPAN Kugaau: feMak, Wy 6unaH MarHUT MaifoHn Xam
xocun 6ynagn. Xyaaw WyHAalk anekTpoH xam opbuTta 6yiinab

KBaHT COHMW GunaH xapakTepnaHagun) Ba CnuH
oxmgsa%é(aaﬁlﬂ/.l aTpoduia xapakaTnaHraHga loKopugar xogy
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ATOM, WOH &KW MONEKYMaHWHT Tyfna MarHUT MOMEHTU
opbuTan Ba CNWH MOMEHT/IAPHUHT BeKTOp K“ougacu Gyiinuya
AnrnHaucura TeHr. Opbutan MomeHTNap 6up-6mnpn 6unaH éxku
KYLIHW aTOMMApPHUHT Ky3raTyBuMCKU Tabcupmpaa ennwmnbé ke-
Tagu. Arap Mosekynagarm xamma 37eKTpoHAap XyQrnawraH
6ynca, YHUHT MarHUT MOMEHTU RUTUHAWCK HOJMIFa TEHT Byna-
an. AnaMarHuT MOALanapHUHT MarHuT MOMEHTU AUTMHAUCK
XaM HoJira TeHr 6ynagn. MNapamarHuUT MogfanapHUHT MarHUT
MOMEHTW HONZaH (apk, K™nagn. Lemak, IKKa 37eKTPOHU
OynraH Moafanap napamarHuT mogganapamp. MacanaH, Kuc-
Nopoj, MOMeKynacuia MKKMTa XyTaawmaraH sneKTpoH 6op.
Arap Kyuium MarHUTHUHT BMp KYTOW CYHOK, KNCIOPOATa fK;UH-
nawTMpunaca, y MarHuTra TOMOH TOpTUNaAW.

MapamarHnT' Moguanap MarHUT ManfoHUra KUpUTUATaH-
[a, YNapHUHI MarHuT MOMEHTMW y3rapagu: 1) Tawk.u mai-
OOHHWUHT Ky4YnaHuLW 4Yu3nmk™apu TOMOH Eku 2) 6oliK.a To-
MOHra WyHanraH 6ynuwn MyMKWH. BUpMHYM XonaTgaH UK-
KMHYM Xonatra 5*MLW YuyH, SbHU TynnaHMaraH 37eKTPOoH
6unaH MarHuT MaliJOHHWHT y3apo TabCUpP 3HEPruacu:

NE=by=MHS§ (1.43)
Tanab kunuHagn. by epga: H — maligoH KydynaHuwun, M —
Bop marHeToHu; i - ~ 90,2731 ml0"M X /r-c ra TeHr

6ynnb, atom marHeTusmupa 6upnnk cuthaTnga K abyn K MnuH-
raH, g — XXy{TnaHmaraH 3/IeKTPOHHUHT MarHUT KBaHT COHH,
v — roBOpY YacToTanu MaifoH JactoTacu.

MapamarHUT xoccara ara mogjanapfa 3MeKTpoHnap 6wmp
MarHuT 3HepreTukKa NoroHacugaH MKKUH4YM MarHuT 3Hepre-
TMKa MoroHacura >"Mwpa HypnaHuL 3HepPrusicu TUANLIK-
HU 1944 innga 6upuHum mapTa E. K. 3aBOMCKUiA Ky3aTraH agu.
By xogucanapga toTunaguraH HYPHWHI 4vactoTacu paguo-
TYJK.MHNapU K,uiimatn opanuruga 6ynagu. LUyHra kypa, 6y
Xogucara acocfiaHraH ycynnap —anekTPpoH napamarHuT peso-
HaHc (3MP) Ba aapo marHuMT pesoHaHckl (AMP) ycynnapu pa-
AblocrekTpoCcKonuK ycynnap Ae6, atanagw.

TekwunpnnaétraH mogga ysrapyByaH MarHUT MaifjoHra
XohnawTupunagn Ba 6y MaigoHra KnuMcTtpoH (reHepartop)
épfammnga MabayM YacToTaja TUK XonaTha paguoTynk™mH be-
punagn. MarHUT MalfOHHUHT KyynaHuwun H acTa-cekuH
owwnpa 6opunagn. KOk opugarn TeHrnamara myBotuK.:

» = (1.44)
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ByHfa TeHrnaMaHuur yHr TOMOHMW K,uiiMaTn opTa bopaau.
H —mabaym KuiiMmatra eTraHuja TeHrnamMaHumr yamn TOMOHK
v ra TeHrnawagu, SbHu TeHrnama waptu 6axapunagun. byHaa
MarHuTnaHraH mopgfda paguoTynkuH (3Heprus) totagu. by
Xopuca /—H gmarpammaenga makcumym ékm TP curHanm
Wwaknmga HamoéH 6ynagn (/ — pagMOTYNK,MHHUHT KOTUANLL

MHTeHcMBAKUIK). OpaTaa avarpaMma KynnaHunagu.

OlP cnekTpuHW Ky3aTull, napamMarHMT MONEKy/a Ba pa-
AvKannapga CnvH Ba YMYMWIA 3apsaf 3UYIUTUHUHT MOfeKyna
6ylinab TakCMMNaHULWMW, KOBANEHT/IUK fdapa)kacu, AUNosb
MOMEHT, TYPAM MOSIEKYNsp opbutannap sHepruscu Ba Xoka-
30nap Tyrpucuga mabiymoT 6epaiu.

AMP — aapo marHuT pesoHaHcn. MabnyMKu, 94p0 HYK-

noHnapaaH néopat. HyKNOHNApHUHT CNUHKM 6op, ynap +y Ba

- y K™iimatra ara 6ynaau. Arap SApoAa HyK/IOHap COHU XydT

6ynca (C, O™ 5V ymMyMuiA CINH KBaHT COHW HOMra TEHT
6ynagu. AliTalinuk ynap Tok“coHnu éynca (P, C'N), ymymulii

CNUH +Yy EKK - y KuiimaTra ara 6ynagu. LLlyHra Kypa, a4po-

fa myc6at 3apsaf xam Typauya TakcumnaHagu. 3apagnv sapo
y3 YK atpodnga alinaHraHaa, napamarHuUT mogganap cuHra-
py, MarHuT MOMeHTUra ara 6ynagm. Pagnmo HypnaHuw 6epun-
raHja sHeprusa TH6, 6MpP MarHUT 3HEpPreTMK MoroHajaH
MKKuH4Yucura ytagn. byHga xam 3T1P garn xoguca Kysatuna-
an.
AMP ycynn 3HT Kynail 6ynumb6, mopaganapHUHT YMyMUii
TY3UULWIWMHW YyKYp ypraHuwra épgam 6epagw.



Mabnym XKapaéHaa, K.MAMATHUHT y3rapuin CMCTeMaHUHT
6oLnaHpmy Ba oxmpru ~onatura 6opnuk, 6ynmé, xapaeHHUHT
6opraH ynura (kapaéHHWHIr 6OpuUL LWaponuTura) 60p/MUK.
bynmaraH un3nK Ba KUMEBWUIA KaTTaFlnknapra,m¢n”Hci<vs-
JWOpennnagn. K.IMAMaTHWHT y3rapuwiy cuctematd LU =~-0MN

TNY"M”oxuprn xonaTugaH Tawl”“apu, XapaeHHWHr 6opraH
Mynura 60ornuk. 6ynraH U3nMK KUMEBUIA KaTranuknap HoTy-
nuk QyHKUmMAnap geiunnagun. Tynuk, QyHKUMANap uHTerpanna-
Hagu, NeKUH HOTYNUK yHKuuanap ymymuid. XO/loa nHTer-
pannaHmaingn. Arap HOTYAUK. QYHKLMANTAPHUHT y3rapuwimaa
KapaéH inynu mabnym 6ynca (u3oTtepmuk, nsobapm!”™ nsoxo-
PUK Ba XOKa30) y X0M4a HOTYNMK PYHKUUA TYAUK (DYHKLKUA
xoccacura ara bynafu Ba MHTerpaniaHagu.

Tynuk yHKumsAnap y;onaT dyHkuuscuamp. Mabnym xonat-
fJa Oy xonaTra KaHfali ysrapuiiiap HaTukacuja KenraHu sa
YMyMaH LY XofaTra KenuwjaH ofifuH KaHjan ysrapuinapra
yuparaHauMrura kapamacgaH yHKUMs Wy xonatra MOC Kuu-
maTra ara 6ynagw.

Mukn aHeprna Tymk® dyHKUMUS 6ynmnb, y y;onaT (PyHKLUACK
xuco6naHagn. By | 60 KOHYHHWHT acocuidi TabpunaprgaH
6|/|p|/|€,v| .

A arP CUCTEMAaHUHT UYKWU 3HEPTUACU Y3rapuilumn >apaeH-
HWHT 6opraH Mynura 60pnuk 6ynca, macanaH, 1-xonaTgaH 2-
Xonatra (11.1-paemM) a iynm 6unaH Kantun6, 2 gaH 1 (6ownaH-
rmy) xonaTra «B» Mynu 6unaH 6opca Ba ynnapga MUKnN aHep-
rms ysrapuwinapy xap xun 6ynca, cuctema oOnguHIM xonarra
KanTnb KenraHAa, YHWHT 3HEPTUACK XXapaeHaH uarapurura
HucbataH Kyn ku Kam Oynuwn MyMKUH. By xapaeHHU oup
Heuya 60p KalTapub IyK epAaH 3HEPrus BYXyAra KeNTupuLl
MYMKUWH. By 3ca yMyMUIA KOHYH - SHEPTUSHWUHT CaKnaHuL
KOHYHUra 3nganp.

YyHOaH siHa 6up Xynoca umkagun: M3onmpnaHraH cucte-
Mafa 6opaguraH xap KaHgai >xapaéH HaTuacuja cuctema-
.HWHT MUKW 3HEPrusicu ysrapmaign (ofatha nukn sHeprusHu
«N» —Xxapu 6unaH 6enruna- A
Hagn):

J=COM8L; ;/[/=0

Wpean rasnap uuky aHep- ]]
rMacu KWiAMaTUHUHT y3rapu-
WK thakat Temnepatypara 6op-

, NnUK 6ynnb6, cuctemMaHWHTr
\  XaxXmu Ba 6ocumwura 60PAKK

| 3mac: Kaiap »apaéH.
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AaBoMuUAa KysaTULWKU-TaXpnobaoT MLWNOBYN
Xe4 KaepAaH aHeprus n ficall MyMKWH

CUIA nocTynaTtuaup.

n

TUTMnw ™ *Hnpga 6'axapasurad ,,lu T?ppucKga-

rMHa 6ax,c HOPUTAMUNS. Naxanagnm akcuH4Ya, ras

i1 N N ~
6akapran A
AnraH

6ehrunatiagmn. =
6opuw WwapouTura kapab Typnau

Ba 60LIKa xun ogann nw Haxxapmaca.

(1A=Pcly
A=?Pcly (Nn.3)
& = o= = =
cuctema ugean ras 65nca: PY=»KT, gemak, p - — («
MO/ COHMW).
a) M30TepMUK >kapaéH (T=con8l) yuyH,
n = =«KT?" =«KTn " (11-4)
Vv, Vv,
6) wn3obapuk (P=COr51) >xapaéH yuyH;
A=p(Y,-Y.) (7 5>

B) aguabaTuk (0 =consi) xapaéH y4uyH

(T -T ) 6éynraHnurun cababnu 6y “ apoutga uw a-
«n 9HEprusa xmucobura 6axapunagn, avHm J1C-A byna
an.Y\onpa
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A=nCAT,—Tj) 6ynagw. (I1.6)
VJEF'Vj — 103a nsotepmuk, V,EFVj - 103a usobapuk,
V,EF"V2 — 103a agnabaTuk xapaéHga b6axapunraH mwnap-
avp.
o) unsoxopuk (V=const) xapaéHga uw 6axapunamanau,
YYHKU,

A=pdV; dVv=0, dA=0 ra TeHr 6ynagw.

Typnv wapountia

Xa)KM KeHranmwmpaa

6axxapunraH uwnap-

HUHT rpaduk npoga-

cu l.2-pacmpa Tac-
BUpPNaHraH.

YMmyMmaH lydx uH-

TerpaavHu ymymuii

paBuLwIja WHTerparn-

nab éynmangun. Mkkn

Xonga WHTerpannaw

MYMKWUH: a) arap

j=const 6ynca, yHga

yidx 6ynagun, 6)

Y=L)(X), AbHU Yy HUHT

M.2-pacm. Mpgean ras KeHrairaHga Xra 6ornaHmwm mab-
6axkaprav wuul. nym 6ynca.

t 6O KOHYHHWHI MATEMATUK N®OOACH

TepMOANHAMUKAHWHT | 60W KOHyHWUra mMyBO(MK,, CUCTe-
mara nccnk™nk (Q) 6epunca, y CUCTEMaHUHT UYKW 3IHEPTUT
acuHu (1) owwmpuwra Ba ¢oinganm uw Gaxapuwra capd
Gynaau:

Q=AU+" (1.7)

EKu

AU=Q-" (11.8)

AbHU WYKWM 3HEpPrusa cuctemara Tawk™apufaH UCCUK MK Oe-
punraHga ékM oNnHraHga Ba cuctema yctuaH v 6axapun-
raHga (Bku cuctema vw 6axapraHga) ysrapagu. HOk“opupa
MUKW 3HEPTUAHUHT Y3rapuiuvHu 6eBocuTa ynyawl MyMKWUH
amacnurn 6aéH atunraH 3gu. bepunraH (onuHraH) Mccuk, Ba
6akapuiraH vwnap AMTMHAUCUHN Y4ab MUKW SHEPTUSHUHT
Y3rapuwin aHnKgaHagu.
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KOk,opugadn — TynuK; hyHKLMUS 3KAHNUTU GaéH 3TUTraH.
Mceuk;nnk Ba nw (A) HOTYAUK, DyHKUManapaup. Mucon: cuc-
Tema 6ownaHrny xonat JaH fa (6ownaHruy \onat
T, K) 2¥grava KeHraincumH. Oxupru xonat (I7,, 2 ¥n) ra nkku
Ayn 6runaH 3puWnLL MyMKUH. Manw nKKn bynakgaH néopar
6ynn6 xap Kacu 6yNakHUHT XaXMW  ra TeHr 6yncuH. 5°pra-
jaru gesop uaean 6ynué, cypunraHga WWK,anaHuw cogup
O6ynmacuH.

a) MAUWHKUHT 6up 6ynarmga ra3  — TemnepaTypa Y*—
XaKMHVU MILITON KWANG TypraH ras, MKKMHYM Oynak BaKyyMm
(rasm 6ywarunnraH) 6yncuH. Lesop MykoTuaraHga, ras KeH-
ramnné X@KMHU WULITON KWNAAW Ba KeHraumwipja kapium-
NMNKKa yypamaraHgaH uw 6axxapunMmangn”=o; keHrauw Ha-
Tuacmga ras I, raya COBUCUH, AbHU TemnepaTtypa KT = 7o~
I, nacaiiCuH, 3HAU By rasHu raya UCUTULL YYyH p, —
NCCUKNNK Tanab KUAUHCUH.

6) NKKWHYW yn: gesopra TowW Kyinnmné cypunraHga Kap-
WNANKKA YYPacUH. AHA ras KeHranmé 2 — XaKMHW ULLTON
KunraHga, 6y apaéHaa KapWWAWKHW EHTULW YYYH — — ULU
capth 6ynaan. NUKn aHePrusHUHT 6Up KNCMK UL 6axkapuil-
ra capg 6ynraHnurugaH, 6upuHum iynra KaparaHga ras

KYNpoK coBuingn —  rava;, A7"=7,—
[emak, A7">T7|. Fa3Hn  faH  raya MCUTULL YYyH KYMpOK
nccuknmkK — 0~ capd bynaam. Jemak, LLyHAaaid kKnunnb

MKKana nynga xam 60wwnaHrny Ba OXMpru xonat émup xun 6y-
naaw.
TpY™\ NekuH A, Q nap xap Xun Knimatnugmp.
OpaTpa 6axapunraH MW Ba capd KMAUHIaH MCCUKAUK
AnddepeHumnan xonga 6epunagun:

8Q=dU+8A. (11.9)

—  TYNUK QYHKLUUAHUHT, 5 — HOTY/IMK PYHKLUAHUHT Yek-
CU3 KUYVMK y3rapuwin. [lemak, MCCUK/NK Ba UL HOTYNIMK DY HK-
UManapanp, NeKWH YNapHUHT AATUHAUCKU TYINK QYHKL WS-
amp. Arap v thakaTruHa rasHUHI KeHranmwmy (Topanuiun)
XapaéHmpa GaxapunradH uw 6ynca, (M.3, 11.9) TeHrnama-
nappaH:

L =cin+Pcly (11.10)

(11.9, 11.10) TeHrnamanapra MyBOo(uUK, cucTemara Tall-
KapugaH 6epuaraH MCCUKAWK, YHUHT MYKU SHEPTUSICUHN OLLN-
pulira Ba CUCTEMaHWHI MW Baxapuwinra cappnaHagm.

(117, 11.8, 11.9) Ba (11.10) TeHrnamanap TepMOAUHAMMU-
KaHWHT | 60W KOHYHWHUHT MaTeMaTuK ndogacmanp.
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I 60W K,OHYHHW — MUKW 3HEPTUSHWHT XonaT QyHKLUSACK
3KaHNWTUHWU, U30NIMPNAaHraH CUCTEMA MYKU 3HEPTUACUHWHT
y3rapMaciMrHmn, 3KBUBaNeHTINK KOHYHUHU, | xun abaawit
ABVTATE/IHUHT APaTULl MYMKUH 3MAC/IMTUHN —YMYMUIA JOHYH
OYNMULL 3HEPTUAHUHT CaKNaHWLW K.OHYHWAAH Ba akCcuH4a |
60 KOHYHHWHT K.OHYH-NOCTYy/NaTWAaH 3HEPTUSAHUHT cak"a-
HULW KOHYHWUHW MaHTUK,UA KenTupub YMK.apul MYMKUH,
WyHra Kypa | 60 KOHYH 3HEPTrUSHUHT caK aHWL KOHYHU-
HUHT XYCYCHii KYPUHWILMANP Ba YHUHT MUKAOPW Uhofac-
anp.

12, TEPMOKUME

Kynumnuk peakumsanap MCCUKMNINK YMK MWK 6unaH (3K30-
TEPMUK peakumsanap), 6ab3aH WUCCUMKAW,K HOTUAULWMNW;BUNaH
6opagn (sHAOTepMUK peakuusanap). Yk apunraH UCCUKYTUK
MaH(uii (—), TUAraH UCCUKMMK MycbaTt (+) uwopa 6unaH
6enrunaHagn. VICCMKYTUKHM abTUbOpra onraHja peakans Ky-
Mnparnya énnagun: \

O 3K30TepMUK peakuus,
3HL0TEPMUK >

KUMEBUIA 3HEPTUAHU UCCUKNWK 3Hepruscura Ba -aKCH-
4ya WCCUMKINK 3HEPrusiCMHU KUMEBWMIA 3Heprusra annaHuLl
i("|>aéf"n TepmMoaUHaMUKARAIAT* bl KOHYHWra OyicyHaaw.
LLyHra Kypa, TepMOKUME 606maa | 60 KOHYHHU KUMEBWIA
P||f'nara KynnaHuwmn 6axc aTunagu.

NMbCnpink ad <t ktm

Typnu >xapaéHnapga, LWy >XXyMnagaH, KUMEBUIA XapaéH-
napfa axpanagurain €kn loTunaguraH -UCCUKNNKKa peakLus-
LU bINccMK™M MK 3D ek T b M ecnKanK HOTYNINK PYHK-
umMa 6”nraHnirugad UCCMK; MK apeKTUHUHT Kniimatun xa-
paéHHMHT 6opuLl LWapouTura 60rImK.

a) nsoxopuk (K=con51) apaéHjarn UCCUKANK 3PHEKTM

OMPUMHYM 6O KOHYHHWHT acoCWii TeHrnamacura MyBoO-
UK, K Ba waptnmns 6byiinuya K=consi;
bynraHnMrugaH

6ynagu, (11.11)

JemMak, N30X0puK xapaéHnapia peakuynAaHUHT UCCUKANK
APPQKTU NYKM 3HEPTUAHUHT y3rapuxuura TeHr.; 1/ Tynuk
(hyHKUMA 6ynraHnurugai; 6y Xonga (3"xam 1ynunk yHKLmMsA-
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NCCUKNNK CNPUMUN

Wcenk;nnk Q/PUMA nceuk™nk ahhekta 6unaH 6up K,atop-
[a KUMEBMIN )apaéHnapHW XapakaTnaHTUPYBUM KaTTaMKLmMP.
Bup 6upnmk maccagaH nbopaT CMCTEMaHUHI TemnepaTypacu-
HW 6Up rpagycra owmnpuL yy4yH cap 6ynraH nccuunmk mMu>(gopu-
ra WCCUK™MIMK CUSiLM feAnnagn. ¢ — COMULWITUPMA UCCUKYTUK
cupumn 1 kr ékm 1 r moggdaHn, C — 6up mMonb mopagaHu. Cy
— TYppYyH Xaxmga 6up monb mogaaHuHr, C — TyppyH 60-
cumpa 1 monb mojga TemnepatypacuHu 6up rpagycra ucu-
TULL YYYH Tanab K anHrad uccuk; mukgopu (K éku kan).

McnTu >xapaéHu TyppyH xaxmga onnb 6opunraHga, |
60l KOHYHHWHT acoCUil TeHMiamacura MyBOUK:

5Q=itii/+Pi/F, K=conbl; cly=0 6ynraHga #O="gm !

[emak, cuctemara 6epuaraH MCCAK MK (ak.aTrnHa cmcTema-
HUHT MUKW 3HEprusacuHu owupuwira capg o6ynagn, Mentuw
TYppyH 6ocumpaa onmb 6opunraHga sca MCCUKAMK CUCTEMaA-
HUHT WYKW 3HEPTUACUHMW OLUIMPULLAH TalK,apu uw Gaxa-
puwranam capg 6ynagn. LLUyHra k”pa, 6ynaaw.
KaTTuk. Ba CyloK, conpat mMogganapja, Teirréparypa ysLl
pvwun 6rnaH ynapHWHT XWKMIA. Kam y3rapagu. LLyHra kypa,
Cy, C.ypracsgaru tap]” kam 6ynagu. LLlyHra,kypa,, Mmoge-
napkinHPoy >MATnapupaa; Takpuwin“xMCA
ypTacuaaru gapk Hu xucobraonvaeaxokobyngaa,™ SJlekun LW, u-
JanapHWHI ra3 xonatuga 6y hapk Hn abTUUOPra 1 LWL Kepak.
We;3A TiAsnap yyH E

H=¥-bPY=W KT

TeHrnamacuHu,T 6ymund | gudpthepeHumannaHca:

(a g u a -n
n~CAT, éH=CWT, c1T=Cc!ToynraHngaH (11.16)
OyHAaH; (ancr " =
By k“viiMaTnapHu K opufaru TeHrnamara Kynunca;
c=CAanseacC (1117)
Wpean rasnap yuyH;
C— N1=8'3]4 X/monbTpag (1,987 kan/monb *rpap)
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Pean rasnap y4yH 6y apk. K — kuitMmatugaH 6mp o3runHa
Kynpok 6ynafum, NeKMH HoaHUK xucobnapfa 6yHu abTubopra
onmaca \am 6ynagu.

APTAYA BA UNH NCCUKNTUNK CUPUMN

wVpTaua Ba YMH UCCUKIMK CUTUMU TemnepaTtypara 60rnuk.
KaHpali 6ynmacuH 6upop moagaHu, macanaH, 10 gaH 1IC
raya ékm 100 gaH 107 C raya ucutuwl y4yH Typam mukgopaa
NCCUKNUK Kepak 6ynaau. LLyHra Kypa, YnH Ba ypTaya UCCUK-
MK CUTUMU TYLIYHYanapyu KUpUTUIraH.

Mogga ™faH raya ucutTunaraHga capgaaHraH Mccuk-
NVNK MUKROPUHUHT (P) TemnepaTypaHWUHI y3rapuwinra Huc-
6aTn ypTaua uccuunmk curumu (C) gerinnagn. Ypraya MCCUK-
MUK CUTUMU;

T — MOAJaHUHI Maccacu; m — MOJlb COHMU
Ba "=T1c{T-T;)-, 0>"=~nCAT-T,Y, Op=nCp(T~T")

/ Oemak, T.—71 verapacua UCCUKINK CUTUMWN Temneparty-
para 6ornuk 6ynmacgaH, yptada C, Cy, Cp Kuiimatra ara.
CuUCTEMAHMHT TeMnepaTypacnHN YEKCU3 KaMm y3raptupu-
wun {eT) y4yH Kepak b6ynaguraH UCCUKIUK MUKLOPUHUHT LUy
Temnepatypa MAUKLAOPUTra HACOATM UmH (X aLLLLid) UCCUKTINK CU-
rumu (C, Cy, Cp) Aennnagm, SibHU;
\dOp '
@t

wcl0=TCclT, cl0”y=nC/T, é0p~nCpéT,
O<:T]_EI7IT-, ’\:>;|\C4y(1T\ Op:«l’lm S (11.20)

Kenné ymkagmn. (11.19) sa (11.20) TeHrnamanapHu 6up-6upun-
ra TeHrnawTmMpnob, Kyhimgarn TeHrnamaHu 0famus;

¢(T,-T,)=1CNT
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OyHaaH: c= vo-7 h (M-21)
Ba c- (72 - T)]kennb yunkagm. (11.22)

By TeHrnamanap ypTaya Ba YAH UCCUKNUK CUPUMNApM opa-
cuparn 6opnaHuwHN ndodananan. YnapaaH gongananm6, c

[aH e HW Ba, aKCMHYa, c faH e HK X1cobnab ymkapul Mym-
KuH. TeHrnama (11.20) gaH

(10=7c(}T; c10 =(ln=nC/1T; clOp=in=nCpclT
KW MHTEerpan KypuHuwiaa:

Q=J]cdTm =n\c~clT- Op =n\Cpid T
0 0
By TeHrnamanapfaH Kypamu3Ku, UCCUKIUK CUTUMU 6GU-
naH TemnepaTypa opacujarv 60rfaHUWHN €YUl y4yH YuWH
MCCUKIUK CUPUMUHUHT TemnepaTypa 6unaH y3rapuin Mab-
nym éynnwn kepak. Ogatga, 6y 6ornaHuW Kyn xauim sMnu-
PUK hopmyna K>hmHmuwnga 6epunagu:
c=a+bT+NT +...
c=at+bMCINT M+, (11.23)

Kyn moaganap yuyyH a, b ...1apHUHT KAAMATU MablyMoT-
HOManap »agsanuga 6epuaraH.

A3 BA KATTUK MOAOANAPHUHI MCCUKNTUK CUPUMIN

NCcCMKNMK CUTUMUHWUHT Temnepatypara G0Op/AMKAUTUHN
nhean rasnap Ba KpucTaan Mogganap y4yH, MONeKynsp-Ku-
HeTWK Ba KBAHT MeXaHWKa Hasapuanapu épgammaa 6awam 6up
TaxMUHNapra yn Kyirad x,onga MnaHk, QWHWITeRH, debai
TOMOHMAAH Ha3apuin xucobnaw ycynu mwnab yukunraH (by
6ornaHuL TeHrnamanap opkanu TacBupniaHagmn).

Knaccnk moniekynap-kKnMHeTUK Hasapusara MyBoguk 1 mMosb
niean ras ydyH yprada unrapuiama xapakaT KMHETUK 3Hep-
rmacu Em\

(MN.24)

K —yHuBepcan ras gjoumuiicn, T — abcontoT Temnepary-

pa, E — tbakat TemnepaTypara 60rnmk (60cum, xaxm Ba ras-
NapHUHT Tabnatura 60rnnk amac). IcCUKNnK curnMmu:;
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c, = (") =-1+/? = COMBL (11.25)

ATOM EKN MoneKynara 6epunraH NCCUKAUK YNapHUHT Typau
XUN XapakKaTaapuHu, SibHU Uarapunama, ainaHMa Ba TebpaHma
XapakaTnapuHu Kydantupuwra capdnaHagm:

Cy=Cu+Ca+CT

Cu, Ca, CT — LWy XM XapakaTnap 6unaH 60rnvK, NCCUK,-
NNK CUTMMAapU. SNEKTPOHHUHT XashKOHMaHuwura capgna-
HaguraH mccumkankHun TallKWN 3TYBUYUN UCCUK MK CUPUMWU
(11.25) pa abTUGOpra onMHraHu iyk, By xoguca ak.at xyaa
IOK,0py TeMnepaTypaga cogup oynagu.

MonekynaHWHI MypaKKab xapakatu 6up-6upun 6unaH 6or-
NnaHMaraH MycTaK,un Xapakatnapra 6yamHMWyY MyMKUH. MaHa
WYHAAh MyCTaKua XapakaTtiap COHMIa 3pKuH yapakaT japa-
XIcM geinnagn. MacanaH, unrapmnama xapakat 6up-6upura
TUK BynraH 3 Ta KOOpAUHaTa yk*rapu 6yiinua axxpanmwm Mym-
KUH. [lemak, nnrapunama xapakat 3 Ta 3pKUHANK Japaxacura
ara. bup aToMnn mMonekynanap ak*ar unrapmnama xapakarra
ara GynraHaUrngaH ynapHUHr apKUHANK fapaxacu 3 ra TeHr,
aTOMHUVHT Y3 YK\ aTpouia ainfaHnwm xyaa XxaMm KaM aHep-
rms Tanab K.MnraHuaaH, y xucobra onnHmangu.

Kyn aTomnu Monekynanapga unrapwinaMa xapakaT 6unaH
6up K'aTopfda allnaHMa xapakaT xaM MaBxyf. AilnaHma xapa-
KaTHW xam 6up-6upura TMK 3 Ta KoopamHaTta ykapu 6yiinab
axpaTtuiw MyMKuH. LLIyHra Kypa, 6up unsuk. byiinab »oinatu-
MaraH Kyn aToMau mojnekynanap 6 Ta 3pKUHANK fapaxacura
ara 6ynmwn Kepak. JIekKnH 6up umsnk. Byinab xoinawraH
Kyn aToM/in MOfeKynaja aToMiapHu 6upnawiTupraH yk. aTpo-
hmpa alinaHuIN Xyja KaMm 3SHeprusa Tanab K.MaraHugaH y
Xucobra onuHmaign. WyHpain K.nnmb, 6y xmngarn Monekyna
5 Ta 3pKMHNANK fapaxacura sra.

a3 3appavanapuHUHr (aTom, Monekyna) T>b(TOBCM3 Xao-
TUK (TapTnBCM3) TYK.HALWMLWKN HaTKacuia, YNapHUHT aHep-
ruscu 6apasap owwagu, wy cabadgaH MONeKyNsp-KUHETUK Ha-
3apusra MyBouK., cucTemara GepunraH sHeprusa ~apakaTHUHT
Typura uapamacfaH, y;apakaTHUHI 3pKUHANK gapa>kanapu 6yinu-
Ya 6Mp TeKnc TakcumnaHagw.

(11.25) TeHrnama Ba 3HEPrUAHUHI IPKUHANK Aapaxanapu
Oyinya TeKUC TaK.CUMAAHWULL NPUHLMUNINUra acocaH, 6up Mosb

rasga GuTTa IPKMHAMK Aapaxacura =-2 N UCCUK;MK

CQ/PAVV Typpun Kenagu.
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LUyHpait kKunm6, 6up 4ymauk 6yiinab xonawmaraH Kyn
aToOMIM MOJeKynanap yu4yH Mossip UCCUKAUK CUTUMU:

Cy =6"r+Cr-=3/1+ ra TeHr.

By epfa: CN—UCCUKINK CUTUMUHWHT MOJIEKYlafarn aTom-
NnapHUHT TebpaHma xapakaTh 6unaH 6ornaHraH ynyLw.
Tyrpn 4n3uk 6yiinab »olnawiraH MosieKynanap yuyH:

C.=|n +c,

Monekynagarn atoMnapHUHI TebpaHMa xapakaTura maH-
Cy6 3HEepruns apKMHANK gapaxanapu Oyiinya TeHr TakCMMna-
HULW NpUHUMNUra amac, 6ankM KBaHT MexaHWKa KOHYHUra
6”cyHaan. C/.HUHI KMIAMaTUHM KBaHT MexaHMKa acocupaa
OWHLWITENH Xxncobnab TonraH:

B =/ — >\apaKTepuCTuK TemnepaTypa; v — ailHU Teb-

paHMa 3pKUHANK fapaxacura MaHcy6 TebpaHuLL yacToTacu;
fr — MnaHk gonmuiicn; k — bonbumaH gonmuiicu;

Dp—ABOragpo coHn; T —TebpaHMa 3pKMH XapakaTtiap COHMU;
n — MOMEeKynagarn atomaap CoHuW. bup umsnk 6yinab »oi-
nawimaraH Monekynanap y4yH:

T=31—5.
Bup un3nk 6yinnab oinawraH Monekynanap y4yyH:
T = 3n—5.

Monekynaga xap Kailcu TebpaHMa xapakaT Y3WHUHT 3p-
KWHNMK fapaxacura maHcy6 6ynumb, v CNeKTPOCKOMUK YCyn
6unaH Tonunagun, 6yHra maHcy6 O sca Mab/llymMOTHOManapga
6epunagu.

FOkopuaa 6aéH aTunraHnapra acocnaHnot, UCCUKINK CU-
TMMUHK XMC061ab YMKapuLl MyMKWUH.

Mabnymku, AonoHr  TTu Kongacmura MyBOMUK, HOKOPK
Temnepatypaga 6up atomau KpUcTann KaTrnk MoaaanapHuHT

TYPryH XaXMmjaru atoMm WCCUK/UK CUTUMU TaxmMuHaH 25,2
KXTp/monb=(6 kan/rpag Monb) Ba TemnepaTypa abconwoT
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HO/ra AKUHfawraHga Honbra TeHr, AvHU T -> O (0]
anp, . o

ONHWTENHHMHI KaTTUK MoAjanapra Taannyknum TeHrna-
mMacugaH 6yHU axXWwun TYWYHUW MyMKWUH. By TeHrnama 6yiinya

XaKMKaTaH X,av Temnepatypa ownwmn 6unad y — O gkuHNa-

waan Ba gemak, C ->0 aknHnawagn. KOKopua Kentupunrax
C —bK+CT TeHrnalmara MyBogmMK 3K—TI1, abHM 6 KKLWT/rpag.
MONb ra aKuHnawaam. AKCUHYa, TeMneparypa nacairaH capu

n o Ba C"->0 6ynaaw.

DUHLWTEAH sipaTraH KaTTUK MOAAAaNapHUHT UCCUKIUK CU-
TMMUW Hasapuscyu KeinHyanuk Jebail TOMOHWAAH PUBOXK/IaH-

TP R BMnm KpucTannapHUHT UCCUKINK CUTUMUHU ,Heggﬁ
TeHrnamacugan origanaHn6 xucobnaw MyMKUH. SWHLLTENH
TeHrnamacu acocufa Kpuctann mogganap yydyH xmcobnab to-
NMUATAH UCCUKNUK CUTUMUHWUHT NacT Temnepartypajarv Kum-
maTu Taxpubaga TonuaraH KuiiMmargaH 6up o3 apk Kungu.
By kamunnuk [eb6ain ToMoHMAaH WykoTunau. bup 6yruHgaru
aToM TebpaHULW KyWHW 6yrmHparn atom TebpaHuwnra Tab-
CUp KUnagu, wyHra Kypa, Aebain pyHKLMACKM KaTTUK MOALa-
[a Xap Xun kKuiimatra ara 6ynraH (y=0 TebpaHuMLW
yactotacu 6ynuwin MyMKUH Ae6, UCCUKNUK CUTUMUHU TeM-
nepatypara Kapab y3rapuMwmnHy TaCBUP/IOBYM aHYa MypaKKab
TeHIrNamaHu 6epau:

CrC,{X)-X=A.

byHaa 0=byT/K — mMabnym KaTTUK MOAAAHWUHT XapaKTe-
pUCTUK TemnepaTypacwu.

C {X) [Oeban (ByHKLI,I/IFICI/I 6ynunb, mabiymoTHOManapfa
X=0|"7"HUHT TypnAu TemnepaTtypagarn Kuimatu 6epunrat.

KUPXTO® KOHYHW

Peakuus onmb 6opunaétraH Temnepatypa ysrapuwmn 6u-
NaH UCCUKNUK 3PPEKTUHMHT KNAMaTW XaM y3rapagu, SbHU
ay/=h(7"). By KOHYH LIy Yy3rapuHN MWUKAOPMIA XKnxaTaaH
ngoganainan. MacanaH, ysrapmac 6ocMmpa Kyinupgarn peak-
uns 6opaétraH O6YyNCUH:

al+bB+ ... =d4+gG+ ..

g _ CTeXMoMeTpuK KoathduumneHTnap. bypeakuymaga
SHTANbNUAHWUHT Y3rapuiun:
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AA=2AR,M: A-5,497, =(MA2)+9A(r)...-{as+65,+...) (11.26)

6ynagn. AA=d( 7) npogacrHu ToNMW yuyH TeHrnama T 6yiunya
anddepeHymnannaHagn:

(T \ c1lT non eT } r clT + (1T )m

Mabnymku:

0o>=»Y
Jemak;
~=(clCp, O+eCO, 0+...)-

—{aCp, A+6Cp, b+...)=ACp 6ynaagw.

By epga; ACp — ma’\cynotnap WCCUKNIMK CUPUMUHUHE An-
rMHAMCK 6unaH factnabkym MogaanapHUHT UCCUK MK cupumn
AnpruHaMcn tapk™u.

AchAC pclT:
Ba
AH ~ AL+ ACpelT (4 27)
AHZ=AH JaCpclT (11.28)

o6yHaa, A, AA| nap  Ba I, garu aHTanbNMAa ysrapuwnapu.
Arap KUMEBWI XapaéH N30XOPUK LapouTaa Oynca; All =

=Aunn\AC”clT Ba YMyMaH.

Q=QIYiAC.dT (11.29)

By Kupxrogy K™oHyHU TeHrnamacuaup.

(11.12) Ba (11.13) TeHrnamanapHv eynw YYyH UCCUKAWUK
CUTUMNAPUHUHI TemnepaTypara 60pavkymrn Mabnym 6ynu-
WK Kepak.

KaTTa aHMK™MK 3apyp 6ynmaraHja 6y UHTerpanHu Takpu-
6UiA eunml MyMKUH. BupuHum TaxmmHga AC/?=0 pe6 kabyn
KWWLLIMYMKUWH, AbHW facTnabku Mofjanap UCCUKLUK CUTU-
MWUHWHT #AnPUHAMCK Ma“CYNOTNap WCCUKAUK cupumMmHuHT
AnruHancura TeHr, fe6 TaxMUH K MIMHIaHAag;
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AA2=AA, bynagm. (11.30

NKK1MHYM TaxMUHra Kypa, ~Cp = const ge6 onnHagu, SbHu
NCCUKAMK CUTUMU TemnepaTypara 60rnvK, xonga ysrapmai-
4w, pennnagn. by TaxMyuH 6GUPUHYM TaXMUHTa HUC6aTaH Kam-
POK, HOaHMKAMKKa 0116 kenagn. by epga AQ) HU TYpPryH COH
cuaTmga Kabyn KMAMHULWKM MYMKWH:

AH=AHA+ACP{T-T). (1131)

TepmokumEBNn xucobotnapga T1 garn Af, ypHuaa cTaH-
[AapT Kninmatnap AAess onMHaaun:

AH A=ANeANAHIACDAT (11.32)

AAMNaca T —T1emnepaTypagarv aHTaNbNUAHUHT Y3rapuLlun.
AAz=(EAA>23) maxcynotnap — (XAAVVS) gactnabkm mof-
fanap. Arap aHukxucobnaw kepak 6ynca A0?=¢(7) HM 3bTU-
6opra onuw Kepak. MabnymoTtnapgaH (11.25) TeHrnamagarm
a, b KnimartnapmHu onné nHTerpan rnurunagu.

Peakumsaga UWTUPOK 3TaéTraH MoaaanapHuHr AARN Knii-
matuHu Ba AQ? = (7) 60rnaHULWIHUHT 3MNEPUK TeHrnama-
cuparn (11.28) a, b, d... N"apHUHI KMAMaTUHU (MablyMOTHO-
mManapgaH) Tonné uHTerpannaHagu.

NCCUKNNK DOPDEKTU TYPNTAPKU

KnMEBMIA peakuusinap yuyyH y4 Xun UCCUKNUK 3PeKTr
npogacyn 6op: a) peakumsa UCCUKAUTK; 6) MONeKynaHUHT
XOCUA 6ynnWw UCCUKAWUTW, B) EHULL UCCUKAUTN.

Peakuusa uccTMuk ahpekTn — (Ap) — Mabiym peakuus-
fja a>kpanraH (& oTwuaral) nccuuamk, MacanaH,

803(r)+Hp(c)=H,80,(c)-(A4;?)

—ra3, ¢ — CYWK/UK, U — KaTTUK xonarnap.
MONEKYNAHWHIE XOCUN BANNW MCCUKNNK 2P PEKTU

(As"m) — 1 mMonb Monekyna oaanin MoaganapgaH Xocwn
bynraHga axpanraH (EKu OTUAraH) UCCUKNMK. MacanaH,
HA+S+2 0 =H2S0 ,-AH”
8+302=803AH2
H,+7PrH,0-AH3
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AHp AH, AH3 ~ cynbtat Kucnota, ONTUHIYTypT (1Y)-0K-

cug, Ba H,0 HUHT Xocun BynuL UCCUKAUK 3PHEKTH.

Oppawnii’mopaa monekyna (H,, O,, N5 Ba XoKa30)napuHWUHT
xocun éynuw seKTn Honra TeHr ae6'k.ab'yn KmnmHraH. Og-
AniA mMoapda cTaHgapT wapouTaa (T=293°K; P=\ atm) bapka-
pop arperat xonaTia OfiMHaaM.

Exnw vcenurn (AH.) — 1 monb Mopfa Tyna éHraHga
(toKopy OKcuanap Xocun Kuauw 6unaH) axpanraH WMCCUK-
nnkanp. MacanaH,

C2H50H+302=2C02+3H20-AH,

PeakUUAHUHT ucawnnk sgpdekTuum (AHp) —kumésnii pe-
akuuanapga a>kpanraH (8Ku OTUATaH) UCCULLTUKHW Ba YMYMaH,
Typnu >KapaéHnap —apuwl, 6yrnaHuLl, KpicTannaHuwWw Ba ~okKa-
30M1apHUHT Ucawnuk aheKTUHM  Mab/lyM Mab/lymoT/iap aco-
cmpa Necc KOHyHUra myBO(MMK Xnucobnab Tonuw MYMKWH.

BaéH aTunraH MCCUKIMK 3h(heKTnapn opacuja peakums-
HUHT UCCUKIUK 3D(eKTN amanuini axamusTra aragup. EHuw
NCCUKNTK 3ca BKMNrn mogganap (HedpTb Maxcynotnapu, Kymup
Ba X0Ka30) YUYH axaMuaTanaup. MabnyMKy peakuusnap CoHu
Mabiym Mogfanapra HucbaTtaH 6up Heva 6op kyn. MacanaH, H
Ba C y3apo >Xyfja Kyn GMpMKMa XOCUN KUIULWWHKU 6unacus.
LLyHra Kypa, Xxamma peakLuafiapHUHT UCCUKIUK 3PHEKTUHN
MabNyMOTHOManapja KenTupull Xyga KaTTa XaXXMHU 0naau.
Bab3un peakynsanapHUHT UCCUKANK 3hPEKTUHN TaKpnbaga aHNK
ynyaL Xya KUMnMH K ynyall MyMkuH 6ynmaigun. LLyHra k™ a,
PeakUNSAHUHT UCCUKUK 3PMEKTUHN MOMEKYNaHUHT XOCU/
OYNUL NCCUKNNK 3PDEKTN EKN EHULL UCCUKNUK 3thdeKTna-
pugaH oinganaHn6 Mecc KOHYHM acocmnga Xxncobnaw MyMKUH.
Kyn mopfanap yyyH MOMeKyfnaHUHI Xocui 6ynuwl Ba EHuLL
NCCUKNNK 3PHEKTN KNAMaTNapyu cTaHgapT LWaponTaa mMabiy-
MOTHOMa XafBannapnia 6epunrax.

803+H20=H280”"peakynACUHNHT UCCUKNNK SPDEKTUHM
X0CHA 6ynuwn nccuknurugad oiiganaHné xmcobnannuk;

503+H,0 =H250,=AHp (a)
5+1,50 =803-AH, (6)
H,+0,502=Hp-4H, (8)

H,+8+202="~H,80,-AHs3(r)

AH, AH,, AH3 — xocun 6ynnw NCCUKIUTK.
Arap r —TeHrnamagaH (6+B) TeHrnamanapHu anpcak, a
TeHrnama Kenub ymkagu, Aemak:
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AHp=AH3-(AH;+AH?2),
ABHU:

AH=1AH"q

— X0CcKUn 6ynn NCCUK MKIapu.

[emak, KUMEBUI peaKUMSNapHUHI UCCUKAMK 3ddeKTa,
Maxcynotnap Xocua Oynuw UcCcUK Mknapy AurnHancugaH
JacTnabknm mogganapHUHT X0cun 6yanw NCCUKAUKNAPUHUHT
ANTUHANCMHY aiinpnb TallNaHraHura TeHr:

(11.33)

NAHAM— MacynoT Ba AacTnabky MoLAanapHUHI CTeXMo-
MeTPUK\O3(h(hMLUMEHTN Ba XOCKMN ByNnLI MCCUK MKNapW.

PeakuMAHUHT NCCUKAUK 3PHEKTUHN EHULL UCCUBYXMK -
thekTnAaH xaMm xncobnab Ynk,apul MyMKUH:

AFA=(EAX),, .- (2,AXK\A,

Peakumsaga NWTUPOK K.uaraH MOAAaNnapHUHT EHULL UCCUK,-
NVK aheKTnapyu mabayMoOTHOManap4aH ofimHagu:

C,H,+Hp=C,HsoH-AdAp @
CA,+307=2CO0"+Tp-AHA (6)
mp+0=-AH=0 (B)
CoHsoH+302=2Co02+3Hp-Ads3 (n

«6+B» peakumsagaH «r» — peakuua onnHca «a» peakuuns Ke-
nmné uik™agn. demak:

AA=AA +0-A4d
p 1 [

Jemak, peakUMAHWUHT UCCUKAWK 3 (heKTn, aactnabku
MOAAaNapHUHT EHULL NCCUKYXUTMAAH MaxXCyNOTAapHUHT EHULL
nccukamknapu aekTnapm WArMHANCUHMN alinpmacura TeHr:

AA=2(«AA,)" -E(«AA,.),, ", (11.34)
Mwucon:
KA+3HAMTHH3-AH;;.. (a)
bl~+2,507=-1"p-AfA1... (6)
H2+1,50 =H, 0 -AH2... (B)

2M H3+20,=0,5K205-3-H20-AH3 (r)
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Oemak,
AA=(NTAN3AH2) - 2A53

MoneKynaHWHI X;0cui 6ynu Ba EHWULW WUCCULUAWANTUHU T au-
pubuii ;x;ucobnab Tonuw. Arap Kepaknun MoOALaHWHT XOCWN
Oynnw MCCUKNUTU MablyMOTHOMaga 6epunraH 6ynmaca, yHu
6up Heya XWUn ycynnapfga Typ/ivya aHUKAUKAA Takpuoui
Xnco6nab Tonuw MyMKMH.

FascumoH (éku 6yr xonmpgarv) OopraHuK MoffanapHuUHT
XOCWU BYNNLL UCCUKANTUHKN 60T SHeprusnapn opkaam xmcoob-
naw MyMKuWH. By ycynaa, MKKW aTtom ypracugarv 6or aHepru-
acu, macanaH, C—C, C=C, C=C, C—0O, C—H Ba 6o0LIKa
opraHuk moapaanapfa 6up xun KuiimMatnm aeb gapas KunmHa-
Aan. Fa3CMMOH OpraHMK MOAJANapHUHT XOCUN BYNNLL SHEPTU-
ACUHU KyAunparn TeHrnama oyinuya xmcobnaw MyMKUH:

"H=(X<.e),,+».(y,,+E(,¢€), (11.35)

es< MU ncenygnrm, (Ene),,,,, C¢ni),, -
factnabkum Ba MaxcynoT Tapkubuparu maexXyf 60rnapHuHr
ypTaya 3Hepruscu, n — Monb yraepof (rpatuT)HUHT
cy6MMaLmna NCCUKAUTU, MOALANAPHUHT TY3UAULWN 3bTHbopra
ONIMHMaNANran oy ycyn aHyarnHa HoaHukamp. by ycyn 6unaH
anngaTmkK Ba apoMaTuUK KapoboHBOAOPOANAPHMHT XOCKUA BYNNLL
NCCUKAUTUHWN aHUKNAL MYMKUH.

AMYWall MOAfanap Y4yH, Xocun 6y UCCUKAUTMHU Ba
YMYMaH, TEpPMOMHAMUK KaTTa/IMKNapHU CONMUWITMPMA YCYN-
fa xmucobnaw MyMKWH. VIKKM KaTop yxwaw moaganapga Tep-
MOAMHAMUK KaTTanuknap 6up xunga ysrapuwiy kougacugaH
thonpanaHunagn. Mwucon Tapukacuga, 6epunnuii, Kanbuuii,
CTPOHL WA, MarHuin, 6apnitnapHUHI XNopua Ba bpomuanapu-
HW onanuK. By KKK KaTtopga xnopug sa 6pomuma Xocun 6y
NCCUKNUTU BUp MeTann bpoMmaLaH UKKUH4YM MeTann 6po-
MUAra Ba 6Up MeTann xnopugfaH UKKUHYM MeTann xnopuara
57raHfa 6up xun KuiimaTtra ysrapagu. AbHuU Xxocun 6ynui nc-
CUKNUTUHWHT y3rapuimn Kyingaru TeHrnama 6yinda 6opagH:

AAp =3I+t

AALN, AA(, — 6pomng Ba xnopuara MaHcy6. a, b —1yrpum
coHnap (TaxpnbagaH oNMHraH HaTuxara Kypa a=1,!0; b=192).
[emak, Kepakny 6UPUKMAHUHI XOCUN OYNULL UCCUKAUTUHU
Ly TeHrnama acocupa xucobnaw mMymkuH éku rpaguk (M.6-
pacm ycynugaH tolijanaHui MyMKuUH. KoopanHaTanapHuHr,
abcuucca ykura AG”, Hu Ba opauHaTa ykura Adn® kyiunca,
0y KaTTanuknap 6up Tyrpu Ynsmkaa xownawagn:

93



A Hj (Me Br2) kXX/mons

500 600 700 80 AH”IMeClj) kX /monb

M.6-pacm, YXwaw MogaanapHUHI 1,0cU1 By AN UCCUKANTA.

AP NCCUKNNK 2P PEKTN

Spu W mccuKinMK S d eKTa TYypAM dpuUuW K apatéHuja
M of4 s AN p: 6up.«HpUuTra apanaw raHpga, KaTtTuKk
nap cywo KAUKAA 3pUTaHFZa, MabAyM KOHLEHTpPpAaLYMAZgarm apumwTtm " -
PP w p « A r » & K n KOHUEHTpaumanaHwrao-g-~ "~

ob Tagu X M o TUNAAM.

AT scoocu ra

Tow pagmM. 3 puouw

By.xunpgaru:ospuw ,nccuknmk a3d ¢ ekTA

Ka>wWw pume*ppapapagaijynuuanangu

«a'6'ocwummaa
)KapaeHl/IS!ypEy»TEMnepalypa:

Ba 6ocuwmaa

"“«"KITyuFCHTTal 1 run aputMmanun yy ycyn 6LU|H Taii-
gonawl MyMKUWH; a) O 3pyBYM Ba 3PUTYBUYUHU Mablym HUC-
batga aganaunmpm& ) CYIONTUPUAraH 3pUTMaHn KOHLp ITp-
naé - ?putmara” spyBUM KyLIuno, KOSLEHTpNaHraH 3puT-

MaHu CytonTupmné sputmara spuTyBum Kywmb. by

HUHI XaMMacuja ~am UCCUKIUK axpanaan ekm "
NCCUKAMKKA aspuw agchekTun gemnnagn. “PUctrOkattn!”?
Moada CYlK apuTyBumgarn s{m- UCCUKNNK 3PHEKTUHKN, Q
apuw xapaéHuga cogmp 6ynaguraH MKKn ~paeHHUHT nccm™
NUK apeKkTnapn MMrnHancy fed TacaBByp KManL MyMKUH.

11.36
Q-Q.+Q" (59
0 KpUCTaNN naHxapaHu 6y3nLl yd4yH capdiaHraH sHep-

s (uccuknmk), Q, - 3pyBUM GunaH 3PUTYBUM (U3MK"
MEBUI TabCcupfiaHraHfa axpanraH UCCUKAUK. By NCCUKNMK

NapHWHT HUcbaTura Kapab 3piill >XapaeHnga UCCUKAMK ax-
panuwun éku KTUANWK MyMKWUH. Kyn xonnapfa KatTuk moj-
Janap apuraHga o ,>p,6ynagu B .MCCUKNUK IOTUNAAN - 3PUT-

on



Ma coBMIAAN. Arap spuTyBUM CyB Gyfca Ba 3pyBYM cyB 6unaH
rmgpatnap xocun k;unca O,>02 BGYANWIN MYMKWH Ba 3puLl
XapaéHunaa UCCUK ATUK axpanagu.

By nccmk™mk (Q) cyrontTmpuwl €k KOHUeHTpnaw 6unaH
y3rapnb6, 6y xapaéHga Q,>Qz2Ba OYNUWN MYMKMH.

MHTerpan spuw nccnuank agekTun — 1 mMonb 3pyBUn
MojA4a —n MOJlb TO3a 3pUTYBUKAA 3pU6O, T — KOHLEeHTpaum-
ANN 3pPUTMA XOCUN LmAraHa axpanraH éKn 0TUATaH UCCUK,-
MK _MUKAOPUANP.

Q HUWHI K;WAMaTX 1 MOMb MOAJA HeYa MOJIb N 3PUTYBUMAA
apuraHura 6orm/|K AbHU, MacanaH, 1 Monb CnCi2H"O Typ-
NV MUKAOpAarv cyBfa apuraHja ONHUHT UMAMaTN Kynmaaru-
Ya y3rapagu:

4 =800-5023

By amnupuK TeHrnamagaH K&puHno Typmbamkm, 1 mornb
CnC1,-2H,0 tysm 10 monb cyBfa 3puraHfa, abvHU u=10
6ynraH,qa 3 3410™ XK (800 Kan) uccmunk rotunagn. Yekcus
MM],qlop%arm cysfia 1,765-10" XK (4223 kan) uccu’NvK
akpanné unagu. bup monb Ty3 14 monb (A=14) cysaa spu-
ramga ncev» MK axpanvangy \am, TuIManan yxam, jeMak,

=0.

“ 3pu xapaéHu TypryH 6ocumpaa 6opraHnnrngan (J12)
TeHrnamara MyBotuK: P *Afi« ra TeHr.

KaTTUK «tofaa/1apHUHT nccukniik 10riaw 6vunan 6opa,u,|/|ra|-|

3pVIUJ »kapaéHwn 11.7-pacmdplTacBu”aHraH; spKTyBUM MmLao"

11. 7-pacm. Spuwl nceunlglurm.
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MUHWHT y3rapywnra kapaé (SbHW KaH4al KOoHUeHTpauusnu
4 a a xolmn 6ynuwura kapab), MHTerpan spuw mcc g a
3**eKTUTHT y3rapuwu N1AT., AHT,, AHT”.. TaCBMpAaHraH.

6up MOMb MOAJa YeKCU3 KaTTa Xaxmaaru spuTys-
yunfa spuraHgaru, AH, - 6Mp MONb MOALA TYUUHIAH 3pUTMa
xocun bynaguraH MUKZopgarn 3puTyByYMAa spuraHgaru uH-
Tprnan souw UCCUKAUK ahekTnapngnp. AA, upuHun, AJl3
oxmpru éku TYJVK uHTerpan uccukauk spgektnapuaup. bup
Xb%yBUM*MOfaa « - MOMb 3pUTYBUYMAA 3puUraHga axpan-
raH (loTunaraH) MccuUkKAnk mukgopu (6ab3n mogganap y4vyH)
Mab/yMOTHOMA XafBannapuia 6epunra.

KOHLUEHTPIALW MAPUWAN 3PN NCCUKNUTK

J0oMTMa KOHLEHTp/iaHraH4a, fAbHM YyHra 3pyBuuM Mojja
KyLUuraHaa ucCUKAnK athpekTu xocun dynagn. Bup monb 3pys-
M MOAAA, wavnyw KOHLEHTpAUMSAAN >Kyfa KaTTa
30MTMaja 3puraHfa a>kpanraH (eku HOTuWAraH)

MeHTpnaw napunan éku guddepeHyman apml UCCUKNK 3 P ek-
' 7at0 pgeiimnagn. puTma T, faH T, raya KOHLEHTpNaH-
raHgarn UCCUKAMK 3PHEeKTUHNHT y3rapuiin:

AA:'=AH/71-AH T =AH[ ra TeHr.

YMyMaH:

By epga: - 93pPYBUMHUHF Ba H, - 3PUTYBUMHUHT MOJb

CATUPULL Napuman 3pul UCCUKNUTN IPUTMaHN CYHONTU-
MUIWAMMN Mab/lyM KOHLEHTpauuanu sputmara 3puTyBYM
KYLUULL CYKONTUPULL XaM UCCUKAUK 3DPEKTUHUHT Y3rapuium
— UCCUK/INK aXKpanuwiy EKn loTuamwmn éunad 6opagn. Mabnym
KOHUEHTpauusanu spurmara 6vMp mMonb 3puTYBYM ULyuLIAraHaa
a>kpanraH (EKu L TUATaH) UCCULINK CYIONTUPULLHWA Napuuan ekn
1“hpeper,wu T w ru (aA,) geiAnnag.
MOJIb 30MraH MoAfa TYTraH 3puTMa YeKCcU3 CyNTupun

raHfarv UCCUKAMK a(heKTn KypcatuiraH. Arap OnguHIM spuT-
««OHUTHTpaW acu T, raTeHr 6?/ca. Oy ,,eCUKN»K.

Aﬂ'_ll]:Aﬂ,,—AﬂLul ra TeHr 6ynaam.

YMyMaH:
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AH , AH —ypTacuga Kyingarn 60rnaHuLl MaBXya:
AH=AH-nAH" (MN-39)

Masnap cyroKAUKAA apuraHgarn apuil uccni™*nk agpgek-
TUHW Oy xapaéHpa coamp bynaauraH MKKW >xapaéH NCCUKLNK
APPEKTNAPUHUHT ivpungncu A6 TaCBUPNALW MYMKUH:

A=(+P,)+(+02)

0] — ras cylkjukaa apuraHfa Cytokguk XaxXMuHu onmno
ryé cyrwkgaHagu, 6y xapaéHpa WUCCUKAWK axpanagum, "2
ras apyBum 6unaH GuU3MK KUMEBMIA TabCUpNaHraHga axpan-
raH vccukauk. LyHra Kkypa, rasnap cyrk™Mkga spuraHga
JOVMO UCCUK MUK axpanagu.

CylK MK CYOKMMKaa apanawiraHia (spuraHga) xam uc-
CUKNUK 3 ekTn cogup bynagun. ByHAa CyrONTUPKLL XXapaeHu
6opagn, arap ynap 6up-6upu 6unaH GU3NK-KUMEBWIA Tab-
cupnaHmaca, 3pul UCCUKAUTU CYHONTUPULL UCCUK/ LITMAAH
noopat 6ynagm Ba ogarga, 6y MCCMKANK Xyha Kn4nK bynayu.
Arapga ynap Gu3nk-kuMEBMn TabcupnaHca kn aHru .gasa-
nap xocmn b6ynca (MacanaH, Yyykma Tywca) 6y NCCUKAUK CY-
IOKAAHML UCCUKYINTUTa KYLUUNaan Ba 3puLL UCCUK MTAHNHT
K MiAimatu cesnnapnu gapaxaga éynagw.
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Il 6OB

TEPMOOVMHAMWKAHWHI MKKWHYY BOLW KOHYHW

BrnonHun 60W KOHYHra MyBO(MMK Typnu >XapaéHnappga
3HeprassHUHI 6Up Typu 6OLWKa Typra ainnaHvWmW, 3HepPrus-
n L aH W KOHYHUW 4yerapacuja 3KBUBANEHT/IUK KOHY-
S Z 6?EyHraH xonga cogup 6?nagu. JIekuH 6upmnHumM 60w
KOHYHAaH holiganaHn6, MabiyM >KapaeHHWHI auHW Lapo-
nTha cogup 6ynuii-6ynMacimruHm Ba 6y >xapaeHHUHT aBoM
Sm YerYcuHu onauHaaH akTné 6?™angm BUpUHUN
KOHYHra acocaH, (pakaT >apaeH cogup 6ynraH Takgupga,
JHEPTUSHUHI Kalicum Typu Ba KaH4yacu OOLLKa
HUHT KaHyacura ainnaHuWMHKW amTa onammus, xonoc. Kume
Kouganapura pnos Kunub ésunrad 6apya KUMeBUW peakumns-
S m S coagup 6Tnasepmaiign. Mucon yuyH, Mabaym Lia-
Nountaa™akyw A+B=C+/[ yHrgaH yanra ekm ™ H yHrra
6opagummn? by caBonra 6MpuHYM 60 KOHYH XaBob 6epa on-
Ww T MacanaH, 3H,+N =2HH3 3kBMMOnekynsp Hucbatga
O/INHraH 6yncuH. Peakumns MKKU TOMOHIa 6opumLumn
| 6OW KOHYHra 3MAAVMK Knnmaiigun. Arap peakums nact 60cmum
[a Ba lOKopW Temnepatypaja yTKasuica Xyja Kam Musaopga
NH xocun 6ynaan, AbHW peakuMAHUHT YHYMW XYy a Kam 6yna
an XK MHUYM 60 KOHYH peakuUAHWHT YHYMUHU OLIMpULL
ycynnapu Ba 6YHUHT YYyH peakLUaHW KaH4aun waponTaa onuo
6opuLl KepakNMruHy Hasapuini Kypcatué bepasu.

TabuaTga WyHgan xxapaéHnap 60pku, ynap 6up TomMoHra
6opagu- | 6ow KoOHyHra 3mg 6ynmacaga, Teckapu TOMOHra
6opmaiign. MacanaH, akkyMynsaTopra ynaHraH CUMHW TepMo-
cTaTfary CytoKnuKKa Tylwmpu6, YHU NCUTUL MYMKUWH. J1eKnH
6y >XapaéHHWHT TECKAPUCUHUN aManra owmnpuil “ Y MKUH sm A
ABbHU CYKKIUKAAH YHU MCUTULL YYYH KeTraH
0NnnM6 aKKyMynATOPHU 3apsafgnall MyMKWUH 3Mac. / —oanaHg
AVKAA MablyM MOTeHUManra ara 6ynraH TOWwHW cyBra (eku
epra) Tywmpuo, yHN UCUTULL MYMKWUH, NeKUH GyHAa CYHOK-
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NVK ONraH UCCUK;UTMHN 0Nn16 TOLWHMW aBBanru 6anaHanurura
KyTapuw MYMKWH 3Mac Ba XOKa3o. Huma yuyH 6up xapaéH
MYMKWH-Y, GOLWK.aCM MYMKWUH 3mac? >XapaéHnapHu atpod-
nvya, TYNWK, ypraHuwga 1 6ow LoHYH eTapau amac. by aca,
AHIM KOHYHra MypoXkaaT KUanL KepakIurMHN Tak™030 K,Wna-
an. MaHa wyHaak AHrM KAOHyH — TepMOAMHAMUKAHWHT UK-
KWHYN KOHYHAUP.

WNKKWUHYW KOHYHHWHT acoCcuii Basudacy XxapaeHHUHT nyHa-
NN Ba 60pULL YerapacMHW ONIAUHAAH Ha3apuid, AbHU Tax-
puba yTKasmacgaH anTuo bepuwigaH néopatamp.

Anap 6Mpop >KapaéHHWHI Tallkoi Genrvnapura K.apa6, y
K.alicu >xapaéHra MaHcy6/nMru aHuMKgaHca, TepMoguMHaMuKa-
HUHT MKKWHYM 60W K,OHYHHWAaH (hoipanaHnb, XapaéHHUHT
Kal/icv TOMOHTa MyHaIMWWHAU ONAMHAAH alTUL MYMKUH. ByHK
aHMKdalja TepMoAMHaMUK (yHKumsinap Aeb atanraH katTa-
nuknap —lrensmronsy, pyHKUusAcK, Mmb6c yHKUUACK, KUMEBUN
noTeHuMan KNMaTNaPMHUHT y3rapuwmnaan gonaanadnnagn.
By (hYHKLUANAPHUHT Y3rapuLiv KUMEBUI MYBO3aHaTHUHT K,aH-
fai wapoutha K*apop TOMULIMHK KypcaTagu, SbHWU MYyBO3a-
HaTHWHT TePMOAMHAMUK LWapTnapuHn aHnkaab 6epaau. LyHra
Kypa, TepMOgMHaMUKaHUHT |1 60w KMOHYHM acocaH, rokopua
HOMNapu KenTupuaraH QyHKUNANapHUHE Typau xapaéHnap-
farv ysrapuwumHu ypraHagu. LyHra kypa, TepMoAvHaMUK
KapaéHNapHUHI 6ab3n Xunnapu 6unaH TaHULWTUPaAMKS3,

TEPMOANHAMUK XXAPAEHNAP

TepMogMHaMUK >kapaéHnap 6mp Heya cuH(ra GynnHagw;
Y3unuya 60pyBUK, y3-y3n4ya 6opmaigmraH, mMyBo3aHaT-HOMYBO-
3aHaT, TEPMOAMHAMMK K;aiTap-K.anTmac >kapaéHnap Ba X0Kaso.

Y3-y3nya 6opyBuM Ba y3-y3nya 6opmaiiguraH xxapaéHnap.

Tabuatga MaBXy/ XXapaéHnap Mab/lyM TOMOHTa MyHanraH
0ynnb, ynapHu «opK;acura» KanTapull y4YyH 3Heprusa capd-
naw kepak 6ynagu. MacanaH, JOUM UCCUKANK UCCUK, XKUCM-
[laH COBYK, XXUCMTra y3nya yTaau, Typam 6ocumaaru rasnap ys
60CYMUHMN TEHINAWTUPULLTA UHTUNAAMW, ULLK,anaHWLW Xapa-
EHNapunia U MCCUKAMKKA alinaHagny aneKTp HOK,0pu MOTEH-
UmMangaH nact noTeHUMan TOMOH yTagu, UauLlinapra CoauH-
raH CYIOKAWKHUHI CUPTK TeHrnawaamn, Typam bocumparm ras-
nap tok,opn 6ocmmgaH nact 60cMM TOMOH, abHKM Gocumnap
TEHrfawmw ToMoHMUra 6opagu Ba Xokaso. by xungaru >kapa-
EHnap mab/ym Te3nnk 6unaH MyBo3aHaT TOMOH XapakaTt KVVia-
On. Ynap «ys-ysanua» 6opaguraH 6ku mycbaT >KapaéHiap jx&Hk-
nagu. by xun xxapaéHnapfa cuctema uwl 6axapagun, SbLHU aHep-
rms axpanagu.



JNleknH oKopuaaru xapaéHnap Teckapu WyHanuwgaa 60-
pULIN XaM MYMKWH. ByHgaii »xapaéHnap Kyn. MacanaH, uc-
CUKNMKHW COBYK, XXMCM[AH WCCUK; XXMCMTa >Trkasub (maca-
NaH, Mysfnatruynapia) UCCUKAUKHU uiira ainaHTupumw Mym-
KWH. By Xunparu >kapaéHnap 3Hepretuka caHoatuja KeHr
KynnaHunagu. JlekuH By xungaru xxapaénnap «ys-ysuda» 6op-
mMangmn, ynapHuUHr 60puwiun yyyH cucTemara TawK.apugaH
KywnmM4ya sHeprusa 6epuil, abHU 3Heprusa capgnawl Kepak
6y£|a,£|,|/|. Yn&p y3-y3mya 6opmaliguraH éku maHduii >xapaéHnap
fevnnagn.

Y3-y3nya 6opmanguraH >KapaéHnapHuHr cogup 6ynuum yuyH
ynap ys-ysuuya 6opaguraH >kapaéHnap 6wnaH 6upranukga onué
Gopunuwmn kepak. MacanaH, y3-y3nya 6opmaingmraH UCCUKNK-
HWHT ULITa alinaHuL XapaéHu y3-y3nya cogmp bynaguraH mc-
CUK/IMKHUHT UCCUK XXUCMAAH COBYK XXUCMIa "ML XapaéHu
6unaH 6upranukaga onmb 6opunagun. LyHaah kunno, ys-yamua
6opmalifguraH >kapaéHnapHUHT 60pULLIK YYYH KOMMeHcauus 3apyp,
SAbHM ynap y3-y3uya 6opaguraH >kapaéHnap 6unaH 6upnawTunpu-
AWK, TalKapuiaH sHeprus capd KUIMHULLIN Kepak.

TEPMOANHAMUK KANTAP XAPAEHNAP

D U3NK KUME (haHMTa nmaean ras, naean apuTma TyLyH4Ya-
napu KnputunraH. TepMmogmMHaMmumKana xam uean xxapaéH Ty-
WwyHyacu wwraatunagn. by TepmogmHamuk kaliTap >KapaéH
(TbYK) pne6 atanagw.

Mpean xonaT TyWYHYacUHW Kynnaw Ba YNapHUHT KOHY-
HUSATNAPUHMW YPraHULL amannii Ba Hasapuii axamusaTra aragmp.
Hasapuii axamuaTu wWyHAaH nbopaTKu, uaean Xxonart pean
X0naT KOHYHNapuHW aHuKnawra épgam 6epagn. MacanaH,
naean rasnapHUHI Xonat TeHrnamacu — KnaneipoH-MeHge-
neeB TeHrnamacu —PY=nKTacocuga pean rasfapHUHT Xonat
TeHrnamacu — BaH-gep-Baanbc TeHrnamacu Kentupuo um-
KapunraH. AManuii axamuaTu — 6ab3aH, MablyM LIApoOMTAA
pean xonat uaean xonatra siKMHnawagmn (macanaH, cuiipak-
nauiraH rasfnap), aHukK xucobnaw tanab KuauMHmaraHja aca
pean xonarr"a uaean XonaTHUHT 0AANA KOHYHNapUHW Kynnal
MYMKWH. LLyHaain Kununo, «ngean» TYLWYHYACUHUHT KUPUTHU-
nwn 6up KaHya adsannuknapra sra. TK/J wgean 6ynwu6,
Xakukatga y Tabuataa yypamanguraH >XapaéH, NeKUH yHra
MabyM aHUKAWK 6unaH EHAOWMULW MYMKUWH. Arap >KapaéHHu
thauaT Typpu TOMOHra amac, 6ankm Teckapy TOMOHra Wim
0nn6 6opuw MyMKnH 6ynca Ba 6y BakTja (hauaT cucTemarmHa
amac, 6anku aTpodgarv Myy;UT X,am Y3UHWUHT ONAUHTU X,0NaTwura
KaiTca, byHfan >kapaéHra TepMOANHaAMUK KaiTap >KapaéH geb
aTanagn. AvHu 0y >KapaéHfaH CyHr yHAaH AyHEéaa Yy'ed KaHpan
HOM-HUWLLUOH KO/IMaciurn wapT.
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Mwucon Tapukacupia, vaean rasHUHr M30TePMUK pasBuLLfa
KCnraiine, CyHr cvk™namb OnguHIM Xonatura K,anTuLnHN Ky-
wrannmk. a3 nopweHnn namwaa (papas kKMnannmk) 6ynmo,
MOpLUEH nAean, SbHU OTMPAUTM WYK Ba MLLK.anaHuLra yypa-
mMarauraH 6yncuH. YHWUHT KeHraimwm Ba cuk,uamwm Ill. 1-pa-
cMAa rpaguk Wakamaa TacBupnaHraH. 3rpu Ynsmk, rasHUHE My-
no3aHaT xonaTura MaHcy6 Eku y3nyKcus MyBo3aHaT XonaTnapu
6vpnawTMpuaraH, SbHU MyBO3aHaTAa Mab/lyM X,2KMra Mab-
nym 6ocum Tyrpu Kenagu (Boinn-MapmnoTT K,0HyHM 6)”nya):

1 CuncTeMaHVHT gacTnabku xonatuga rasHuHr X,akmm V
6ocumun PrraTeHr (LU.1,i-pacm), Ilnonatuaa ra TEHr.
[a3HW cUL AU Ba KeHraimwmHm 6up Heyva 6ock,muga onné
6opainuk. MopleH yctura ra3 6ocumm 6uflaH myBo3saHaTza
TypraH KU4nK Townap K;*iunrad 6yncuH. Arap 6uTra KW4uK
ML onnHca, rasHyn 6ocnb TypraH 6ocnm 6uppaHura Kamas-
awn; 6y vorga 6ocum (thapas K.Mnainnvk), a Hyk,Tarada Kamai-
CWH, CyHrpa, ras wy 6ocmmia CeKWH KeHrammb, B HykK,Tara
XOC XaXMHW 3rannaiifjn Ba sHa MyBO3aHaT XonaTtura Kena-
an. By BakTAa rasHWMHr Tawk.y 6ocumra kapwum 6axapraH
MWK KaTaksaHraH —a b c KkBagpat to3acura TeHr 6ynagu.
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B

111 1-pacm TepMOgUHAMWK KaWiTap Ba MyBO3aHaT >kapaéHu;
' a) K,aliTmac; 6) KaiiTap; B) MyBO3aHaT >apaeHnap.
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MopleH ycTugarn TowyanapHy wy MycuHaa 6UpUH-KeTUH
onné I xonaTtura Kenainuk. emak, ra3 | xonatgaH Il xonatra
VIraHga YHUWHT 6axapraH MWW MyBO3aHaT YM3UTK OCTUAArM
KaTaknaHraH to3a - 0 a K ra TeHr 6ynaam.

3HAN Xyaun Wy RycuHAa rasHu cukanuk. BYHWUHT yuyH
MOPLLEH YCTUIa KNUYMK Townap Kyinb 6opamus. By xapaeHga
ras3 yctugaH v 6axapagu. Il HykTaga nopLlueHra Ku4nk éump
row KyWuaraHaa, YHUHr 6ocumu bupgaHura h rava optraud
Ba CyHrpa CekuH-acTa 6y siHrM 6ocumra Tyrpu Kenagurad
XaXMra eTryHya, AbHU ras g HykTacurada cuk;unagu. by xa-
paéHga MyXUTHUHI 6axapraH uwun hg umsurugaH abceuucca
yKuraya 6ynraH, abHuU O hgvAVA 103ara TeHr Gynagu.

LUy iycmHpga ras | xonatrava cuk™vnagn. Cuctema | xonat-
ra kenraHga 6axapunran vw Il hg 3b F, | KBagpat t03a-
cura TeHr 6ynagu. LyHgan k™mnmb, CUKUANLL >XapaeHuga
cucTema yctufaH GaxapwuiraH U KeHranuw xapaéHuga
cucTeMa bGaxapraH uwpaH Kypa kyn 6ynagu. by dapk. ok;
paHrgaru Keagpatnap WurnHgucura TeHr. [lemak, cucrema
Y3VUHUHT uarapurn | xonatura K.antmub kenaguw, nekKuWH at-
po-MyxnE.gaiiTMainan, baxapunraH mwnap dapk.n, cap-
thnaHraH aHeprusa apk.n atpodga K.onagn (aTpog cosBmu-
an). WyHra kypa, 6y »xapaéH TKXX 3amac, 6anku K.aumtmac
»apaéH 6ynaay,

Axap Towwnapyna Knumk (dekcus knumk) oynca (ll.i,o-
paem), MOroHanap xam Kuupanub, MyBo3aHaT YM3nNrura sK.mH-
nawaamn, 6axapunraH vwnap apk.u xam kamaninb 6opagw.
LWWyHpan K;unmb, XapaéHHW K.aiiTap >KapaéHra SK.MHnawTu-
pULW MYMKWH (OKyfa CEKMH Te3nukga 6opagmn). XXapaéH K.aH4a
Kyn 6ock™Yaa 016 6opunca, y K.aiTap xapaéHra yHua AL H-
nawaaun. Arap xapaéH 6up iyngaH 6opub, Wy ynaaH K.aintca
(LU .1,B-pacm) >xapaéH K.aitap 6ynagu.

MyBO3aHaT XxonaTgaH, YekCm3 KUYnK apk. K,uaraH xonar-
ra _ KBasucTaTwK Xonar geiinnagn. Keasucrtatuk xonarga
4eKCU3 KNYMK y3rapull Ly xapaéHHW Tyrpu Ba Teckapu To-
MOHra 6opuwnra oMb Kenuwmn MymkunH. XXapaéH Tepmogm-
HaMUK K.aiiTap 6ynagu.

U_]yH,anI KI/II'II/I6, )KapaéH TEepMognHaMuK LanTap 6ym/|um
YuyH: @) >KapaéH 6up iiyngaH Gopu6™ wy iyngaH WiiTuwmny 6)
>KapaéHHUHT y;aMma 6ocumun uaiiTap 6ynuwmn; B) >KapaéHHUHT
X,aMMa 60CLYN MyBO3aHaAT XonaTuiaH YeKCU3_KN4YuK hapk; L am-
lW; 4) Kapama-Lapliy KydnapHUHT apT YeKCUs KMUMK 6ynu-
L Kepak. .. a

Ynuab 6ynaguraH Tesnukga 6opaguraH >xapaeH TepmoguHa-
MUK LaiTMmac bynagu.
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KnméBnii xxapaéHnapHu TepMOAUHAMMK KaliTap paBuwga
0116 6opuw ycynnapu 6unaH TaHULWaRNUK.

H,+J,ix2HJ

Peakuuns myBO3aHaTAa TypraH 6yncuH. PeakuusaHu uvangaH
yHITa 0N1M6 6opuw y4dyyH cuctemara H,,  (Eku 6utrtacuHm)-
HU Kywnw ékn cuctemagadH HJ HM veTnaTuwl Kepak. YHraax
yanra CU/DKUTULW YYyH 3ca Oy TagOUPHUHT TECKapuCUHM
Knnuw Kepak. XXapaéH TepMogMHaMUK KaiiTap Byauwm yyyH
Kylnnagnras €Ky onMHaguraH MoafanapHuHr MUKLOpU Xap
ran MyBo3aHaT KOHUeHTpbluagaH (MyBo3aHaT xopaT K.apop
TONraH NanThary KOHUeHTpaLuagaH) YeKcus Kam hapk Knam-
Wn Kepak.

MyBo03aHaT Ba HOMyBO3aHaT »apaeHnap. HomyBo3aHarT
XapaéH cucTeMaHWHT nunpa 6opagin- Arapga, CUCTEMaHUHT
XonaTuHu 6enrMnoBYN NapameTpiap — temneparypa, 6ocum,
KOHLeHTpauma aal YMyMaH UHTEHCUB Xoccanap (CUCTeMaHuHr
maccacura 6ornmk, 6ynmaraH xoccanap) CUCTEMAHUHT Typ/u
Xoinapuga (k,mcmnapuga) Typavda 6ynca, 6y mapametpnap,
Macca Ba 3HepPrUAHUHT TeHrnawuwmura MHTMAMG, MyBo3aHat
TOMOH xapakat kunagu. by xun xxapaéii nsonupnaHraH cucre-
mafa 6opagmn. byHra ys-~3ura 6opyBuu xapaéHnap mucon 6yna
onagum.

OMYyBO3a HaT XapaéH cuctema 6unaH Tawky Tab-
cup yptacuga 60pagu — CUCTEMAHUHT X0NaTUHU BeNrunoBYn
TalKy TabCcupnap ysrapraH saktga cogup dynagu. Talwku Tab-
CMp y3rapraHga, cuctema LWy TabCcupra MoOC paBulLIfa MyBO-
3aHaT xofiatura Kenagw, Aemak, xap Kaicum BakTha cuctema-
HUHI NapameTpnapu Talwkyu Tabcup 6GunaH mMyBo3aHaTha Ty-
pagu. Arap Talw KW TabCUPHUHT y3rapuwuy TyxTatunca, Wy oH
cucteMagarn MyBO3aHaT XapaéHu xam T>>XTaingu. by xun xa-
paéHnap KainTap Ba HOKalTap 60pULLIN MYMKWH.

MKKMHYM 60w KOHYH 6Up Heya Xun noctynatnap eppa-
Mua TabpunaHagn. by noctynatnapHUHr xammacu 6up xun
HaTmxara onmb Kenagu. XoxnaraH noctynatgaH 6olwka no-
CTyfnatTnapHu MaHTUKWUIA KenTupmb Yymkapuw MyMKWH. A

Amanunétga Kyn amanara owupuiafguraH aHepreTuk ysra-
puwnapHn 6ynuiLn, SbHW UCCUKANKHU MLLTa ailnaHuw xa-
paéHun Knay3snyc noctynatu acocuja amanra owagun. Knaysm-
yc mocTynaTura MyBoQUK— WUCCUKNIMK MCCUL, XKUCMAAH COBYLL,
>KMCMra y3-y3uya yTagu. «y3-y3nmya» Cy3nm TecKapu >KapaeH-
HUHT KaHaakgup wapouTtaa, y3-ysuua Gynmaca xam cogup
Oynullln MyMKUHAUTU MabHOCUHK Gepaau. Arap Wy cy3 6ynma-
raHga sgm, hakaT Wy xapaéH cogmp 6ynagu, Teckapm xapaéH
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XeY KayoH copgup 6ynmaingmn, geraH mMabHoO ynk.apgu. Miccnk-
NNK MaHBAUHWHT "31fa NCCUKAMK UWra ainnaHmangn. ByHuHr
YUYH UCCUK;TIMKHU UCCUKAMK MaH6augaH 01m6, uwra annaH-
TUpaguraH nWYm XXncm bynuwn kepak. MacanaH, UCCUKAUK
rasra (MwWwum xmcm) 6epunca, y KeHrannbé uw baxapagu. Aa-
BOMM MW KWW YYYH FasHW Y3/YKCU3 KEeHramtupuw ke-
pak nekuH 6y MyMKWH amac. [lemak, ras sHa KeHraunot uul
faxapuly yUYyH Y CUKMANLWK Kepak, SbHU ULLIYKN XKNUCM LaB-
PVl paBULWAa KeHranmb-cmknununb ysrapuwmn Kepak. Arap ras
6upop TemnepaTypaja KeHraiTupunaca Ba Hatuxaga mw 6a-
Xapca, y fiHa Wy TemepaTypaja CUu ManWmn, KeHranTmpun-
raHga 6axapunraH uwira TeHr uw capgpaaHuwm kepak. fde-
MakK, \ey KaHgai oinganu nw 6pspunmaingn. donganu nw
H6axapinmwmy ydyH cixnanwga capdaaHlad N rasHuHr KeH-
raiinbé 6axapraH mwugaH kam 0ynuwun Kepak. BYHWHT yuyH
CUKUANLW XapaéHWHU KeHranvwpgarura Huc6ataH nacTpok
TemnepaTtypaja onmb 6opuwl Kepak. [lemMak, ULYN XXUCM CO-
BUTUAMLIMN KepakK, AbHN UCCUKANK MaHOAUHWUHT UCCUKAUTU-

HW MLira alnaHTUpULW Y4yH COBUMTKMY \am Bynuwm wapt. by
M1.2-pacmpga cxema paBuLLga TaCBUP/AHIaH.

Q! Ncen™nk, Q

Nceunk,nnk, o

il1.2-pac.M. VICCUKOUKHUHT nwira anaHuwWw.
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ByHpait x.onga Knaysuyc noctynatura MmyBouk, uccuk;
nMK MaHbajaH y3-y3uuya COBYTKMYra yTaeBepagu. LUyHpait
KWUANG, NCCUKNUK MaHbanaaH onuHraH O UCCUKAUKHUHT >av
mMacu uwira ainaHMangu, YHUHr 6up KUCMU UCCUK )onvaa

COBUTKMYra bepunagu, KNCmun aca uwra anna-
Hagu. NCCUKNUKHUHT MWra aiifiaHraH KNCMUHW Y ra Hucba-

™ 1] = thogann mw KoahuumeHTUANP.

By »xapaéHaa MaHOaHMHI TemnepaTypack nacané coByT-
KWUYHUHT TemnepaTtypacu Ks*apunagu Ba MaHOGaHUHT Temne-
paTypacu COBYTKWUYHUWHI TeMrnepaTypacura TeHrnawraHga ne-
CUKNUKHUHT YTUWIKN Ba AeMak, UW 6Gaxapuauil XapaeHu
TyxTagn. Xamma UCCUKUKHU ONULL YYYH COBYTKUYHU aGco-
NOT Honrava COBUTULL Kepak, NEKUH 6y MYMKWUH amac. LLUyH-
fai KNAne, nccnunmk MaH6anHUHT y™aMma UCCULIMK 3aXmMpacu-
HN oMl MYMKWH 3mMac, y;amMmpaa MaH6a,an O/INHTaH ncCnUunnk-
HWHT y;aMMacuH nilira al7|l'|aHTVIpVILIJ MYMKWH 3Mac. dakart ncuT-
rmugaH UCCUKAWK 0NM6, LUKNMK paBuwga uwnangura,
WYHWHTAEK, YHW 3KBUBaNEHT MUKAOpAa Tyfna uwra ainaH-
TMpa oNafuraH mMaluHa spatul MyMKuH amac (KenbBWH-
TomcoH noctynatun). IccMknmk maHb6anaH UCCUKINK ONNLL
XapaéHHW nctanraHya kanTapmo, MCCUKNNK MaHbBanaaH ONnH-
raH xamma WUCCUKAWKHWU TY/AUK uWira ainaHtupa onagurad
[BUraTeflb MKKW >XUHCAU abaguii asuraTens ([leprneTyym Mo-
6unb) peiimnagmn (COBUTKMY BynmaraHfarnmHa 6yHra spuLimni
MYMKWH). LLyHra Kypa, WKKK XXUHCAU abagnii gBuraTens co-
BYTKMYCU3 ULLNARAMNTaH MaLLUHA BYAULLN MYMKUH. VIKKUHYM
KOHYHHUMHI fiHa 60WKa noctynatura MyBO(UK, UKKN >KUHC-
nm abaguin gBuraTens ApaTUW MYyMKWH 3mac. VW Tynuk uc-
CUKAWKKA ainaHagn, NeKWH UCCUKAMK nwra TYAuK aiinaH-
Mainan. JTeKuH 6yHAaH UCCUKIUKHU ULWITa alnaHTUpUL Mym-
KWH 3mac, feraH xynoca YMkKmamgu. by xmngaru >xapaéH Ta-
6vatfa Ba caHoaTAa KeHr TapkaaraH.

Mw unccuknukka ainaHraHga, >xapaéH akat oupruHa
XUCMHUHT UCCUKNUK Kabyn KWUNYBYM XXUCM TepMOMHaMUK
XNONATUHWHT y3rapuiin bunaHrmHa verapanaHagm (macana,
MW KanaHw 6unaH ucUTuAraHaa). AKCUH4Ya, MCCUKANK nwra
ainaHraHga, WCCUKAWK MaHOaWHWHT COBWMLIW GunaH o6up
Katopfaa, anbarTa, AHa 6uTTa KM BUP KaHYa XXUCMHUHT Tep-
MOJMHAMUK X0N1aTu y3rapagun. TepmMogmHamMmuKaga uym Xucm-
HUHT €KW By KapaéHra »anb aTuaraH 6owka XUCMNaPHUHT
TEPMOAMHAMUK X ONAaTUHUHT Y3rapully KomMneHcauus Awiuna-
an. WyHra Kypa, MKKMHYKN 60l KOHYHHWHT fiHa 6up nocTy-
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natura MyBOCpI/IK,, KOMMNeHcaynacns NCCUUJIMKHN ullra annaH-
Thipu6 6ynmaiign. KOkopugaru Mmconga, ras KeHraumb cuk.u-
NMLWN XapaéHuga uw 6axapunraHia ras (MWYm XXUCMHUHT)
X0MaTu XapaéHaaH ONAWHIN XonaTura K,autagu, NekKuH K -
Jail 6ynmacuH 6oLK,a 6Up XXUCMHWUHT Xonatu ysrapag!” by
MUCO/Aa y3rapyByaH LyHAan BOLLK,aXUCM COBYTKMUAMP. Xy[-
nn wy ycudga Il 6ow K,0HyHHUHT siHa 6Mp nocTynaTu arap
Mypakkab >xapaéH Oy/nca, YHUHT ArOHa HaTMXXacu UCCLl K-
UM ULLITa aiinaHnWwngaH noopart 6ynraH XapaeH 6yamwn mym-

XaBo, [eHr13 cyBnapu, ep
raHMac UCCMKAMK 3axupacura ara. Arap Ly UCCUKAWNK MaH6a-

napufaH UCCUKAWKHMW uwira ainaHTMpuaca, BUpPUHYM XMUHC-
nn abaguii gpuratens 6ynmaca xam, ywaHgan axamusaTtra ara
bynap 31, YyHKW UCCUBYIMK MaHOanapy TeKMHra Tylaantu”
By kapaéH | 60w KOHYHra 3ug kenmangn. JIeKUH MyMKWH
amMac HKopuga 6aéH 3TuaraH, TOWHK atpofaH UCCUKAUK
01n6’ 6anaHANNKKa KyTapuwm MyMKUH aMacfek, by MmaHba-
napfaH MCCUKHU WyHAan onnw MyMKUH 3Mac, 6YHUHT y4yH
COBMTKWNY Kepak bynaau, 6yHAal COBYTKMY 3ca UYK
Knaysnyc nocTynatn Kyimngarmyda xam TabpudnaHagw.
LIMKNnkK paBnilfa MWI0BYM YCKYHAHN — UCCULTIMKHN COBUT KNY-
AaH onuwl, Ba YHU UCUTKUMYra ysaTuul ounaH nwnangnuraH Mma-
WKMHa LypULl MyMKWUH 3aMac. AMMO UCCHKAWMKHW COBYK
fJaH XaM onuW MYMKUH (MacanaH, mysnatkud). JlekuH 6y
XapaéH y3-y3nya 6opmaiign. KOkopu TemnepaTypanm UCUT-
Ky 6unaH T, TemnepaTypasm COBUTKMY ypTacuia UKKU Xun
MalluHa napannen nwnaétrad 6yncuH. dapas Kunannuk, ynap-
faH GUPUHYNCKU COBUTKMYLAH  MCCUKAWUK 0/ING, YHU UCUT-
rnyra ysataétraH OyncuH. JIeKUH By MKKUH4YM 60 KOHYH-
HWHT acocuin noctynaTura 3ug, 6y )xapaéHHUHT 60pPULLIN YUyH
KOMMeHcauns-aHeprusa Kepak, 6upuMHYM MawuHa ®Y sHep-
TMAHW MKKUHYU MallMHaHWHT 6axapraH vMwngaH onagu sa
MKKUHYM MalMHaHW bGaxkapraH vy 6UpPUHYM MallMHAHUHT
6aapraH mwungaH Kam 6ynmacnura wapT. VIKKMHUM nccnk
AVMK MU MHACK 3ca UCUTKUYZAH 4 WCCUKAWK ONNG  YHWUHT
A'p KWUCMWU 4, COBUTKMYra 6epub, 6
6axxapaétraH 6yncuH. KO3akm KaparaHga, MCCUKINK COBUT
KMY4aH ONIMHTaHra yxwab KypuHca Xam, NIeKMH Oy >KapaeH-
nap wnrmHgucnga O, UCCUKNUK UCUTKUYZAH OMHAAMNTK Ba
MCCUKAWK COBUTKMYTra 6epunasnTi, WYHUHT Xmucobura aca

MIOMhpTAa 6aéH aTuAraHnapgaH KypuHub Typmnbamkn, arap
MW MCCUKINKKA aiinaHca A-~g 6ynagun, NeKUH UCCUKNUKHN
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KainTafaH TYIUK. UIra annaHTupuw MyMKUH aM”. By MKKK
NyHanuw 6up Xmun KMiMatra ara amac. AbHu XapaeHu-
HU 0 -"A apaéHura HucbaTaH YCTyH (3MANMPOK.) Aenunul
MYMKUWH. [lemak, A->[ XapaéH 6mnaH 6ornaHraH xap Kasgau
apaéH TepMOAMHAMMK K.aiTMac >KapaéHAaup, YyHKW KauTa-
JaH XaMMa WUCCUK.HA ULiTa aknaHTMpn6 Gynmangn.

KAPHO LWKN

M 6ow koHyH 1824 iinnga C. KapHO TOMOHUAAH o4nnraH
Ba KapHo uuknu 6unaH 6ornadHrad. LWyHra kypa, 6y uukn
amanuini xamfa Tapuxuin axamuatra aragup. KapHo uuknumaa,
y3-y3nya 6opmaiauraH >apaéHnapHUHI 60pULLIN YUyH ynap-
HU y3-y314a 6opyBUM XapaéH 6unaH Kywmnod Guprannkaa onmo
6opuLl Kepaknuru SKKon Kypcatunrad. KapHo unknuga, ys-
y3nya 6opmanguraH — UCCUKAMKHM MLITa alinaHunL >Kapae-
HW y3-y3nda 60pyBUM XKapPaEHHU UCCUK/LWLIKHWUHT UCCUK XKUCM-
faH COBYK XMWCMra y3-y3mya YTULL KapaéHun GunaH Kywunb
buprannkga onmb 6opraHga amanra OWULWN MYMKUHIUTK
KypcatunraH. LUy 6unaH 6upra TexHuKaga amanmnin axammarra
ara 6ynraH qoigann uw KoapOUUMEHTM (1) HUHT HUMa-
napra 60rNUKAUIA Ba YHU OLIMPULL YCYNNapu KypcaTuraH.

KapHo umknm T. - Temnepatypaim UCCUKIUK MaHban Ba
T — TemnepaTypany COBUTKMY pe3epByapujiaH noopar. Ynap
)cTAa KaTTa Xaxmga 6ynm6, MCUTKUYgaH UCCUKAUK ONMHTaH-
[la Ba COBUTKMYTa UCCUKNUK BepunraHpa, ynapHuUHI Temne-
patypacu gespnu ysrapManun. Xamma xapaeHnap KBasucra-
TUK MYBO3aHAT XO0naTufaH YeKCcU3 KWUYUK Papk Kunagurau
xonaTga 6ockmunab onnb 6opmnagun. bynap aca xamma Xapa-
EHHV TepMOAUHAMUK KailTap paBuLLa onmb GOPULLHU Tab-
MWH Knnaau. KapHo uMKnu aiinaHma xapaeH 6ynn6, XxapaeH-
[aH CYHr CUCTEMa Ba TalWKW MYXWUT Y3UHWUHI ONAMHIU XOna-

TUra Kaiitagn. VIkku pesepsyap ypracuja uliym XucMm-uzean
ras ypHaTuiraH, ras KeHranraH-KMcunraHga noplueH ugean

Xofiatga xapakat kunagu. KapHo unknu L, 3-pacmpa Tacsump-

IGI—'I('aH o
apHO LUMKAnga nw Gaxapul LMKIUK, SbHU ailnaHma
)KapaéH HaTmKacuga amanra owuvpunagu. by uuMkn 6uMpuH-
KeTWH 6opaguraH TypTTa KaiTap )apaéHaaH mnoopar.
a) rasHMHI N30TEPMUK KeHraimwm — AB nsoTt macu;
0) rasHWHI agunabaTuk KeHranno, cosniin — BC agmaoa-

.C*
B) rasHWHI M30TepMunK cuknnuwm — CL m3otepmacw,
L) rasHuHr agmabatmk cukmnu6, mcmwm — K aguaoa-
Tacu;
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/2.5-pcn<. KapHo Lk,

a) 1 MO/b ugean raz uccnkgnk maHbamgaH O nccumk
onnb, T, TemnepaTypaga faH  TayaAB nsotepma 6yiinabd
KaliTap Tap3ga KeHralcuH; 6yHaa cuctema GaxapraH mw n,
O6yNncuH, cucTemaHWHr GaxapraH uwu nac (+), cuctema
ycTuaaH 6axapunraH v MuHyc (-) wuwopa 6unaH 6enru-
naHagw;

A= (111.1)

by nw mukgopu AB A KBajpart to3acura TeHr 6ynagu.

6) 6MpUHUM XKapaéH HaTMXKacuga B HykTara KenraH rasHu
MCCUKNUK MaHbampaH axpatnb, agnabatuk pasuwwiga (AbHU
6=Con80 Y, raya KeHrantupamus. by KeHranmiwga cmctema
MCCUKNUK MaHb6angaH axpatuamaraHamru cababnm, y3smuHuUHT
NYKWM 3HEprusacuK n;ucobura nw 6axkapagu;

A=-t/=CL7°-T ) (LLI.2)

by nw mukgopn BC VY,Y, B kBagpart to3ara TeHr 6ynagu.

B) cuctema T, ga CA usotepmacu 6pnab Y, gaH Yrava
CUKWATaHWAA, CMCTeMa ycTuaaH GaxapuaraH uwl Kyiugarura
TeHr 6ynagw;
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(111.16) (111.17) TeHrnamanap WMKKUHYM 6OLI “;OHYHHUHI aco-
CWA TeHrnamacu 6ynub6, YHUHT MaTemaTuk udogacuanp. by
(1. 17) TeHrnamaHuMnr KuiAimMaTu GMPUHYN KOHYHHWHT aco-
cuin TeHrnamanapy (11.9 Ba 11.10) ra Kyiunca, 6upuHuM Ba
MKKMHYM BOLL KOHYHHUHT yMyMAaluraH TeHrnamacu Kenmé ymka-
an:

TdS > dU+5A

TdS>dU+PdV (LLU.18)

YMyMaH, XapaéHHUHI 6axapraH uwu goingany uwaaH
Ba KeHrauwm MexaHuK nwgaH nbéopat 6ynuwin MyMKUH:

5A=5A"'+Pi/F

By epga: A' — ¢oiigann v, PdV — KeHralMWHUHT Mexa-
HUK mwu. (I11.18) TeHrnamagaH:

5A< TdS-dU (111.19)

by TeHrnamagaH KypuHu6 Typmoanku, 6up Xun UCUTKNY
Ba COBMTKMY opacufa KalTap Ba Ka/TMac paBuLLja mwinam-
AMTraH MalmHa uunaca, Kantap MWA0BYM MalUUHA Kyn UL
b6akapagm Ba 6y ML makcumym uw — A geitmnagun. LyHra
Kypa, MaWwWnHaHUHT ® K H¥1 owmpuwl "*yYH, MYMKUH Kagap
KalTap Tap3fa vwnatuuira MHTUAMW Kepak. A KalTmac
WLINOBYN MalUWMHAHWUHT 6axkapraH niwmn 6HAa

“ = Ne 20)

a —KaWTapnuK gapaxacu. a —KaH4Ya KartTa by/nca, KaTapank
Japaxacu LWyH4a toKopy 6ynagm Baa 1 ra sKMHNawagm.

XAPAEHNAPHUHT WAMHANVLWM BA MYBO3AHATHUHE LUAPTW

M3onupnaHraH cucteMaja >KapaéHHWUHI Kaicu TOMOHra
MYHaMWMHMA Ba Kailicu LapouTAa MyBO3aHaT Kapop Tomnu-
LWWHW SHTPOMUAHUHT Y3rapuwngaH 6unuw MmymkuH. Msonmp-
NaHraH cuctema aTpodgaH 3Heprua onmaiaum Ba bepmaiigm,
AbHU By XUn anMawmHuw 6ynmaingm. LLyHra k>ha, nsonup-
NnaHraH cuctemaga i7=const, ¢c?v=0 Ba F=const 6ynagu.

(111. 16) Ba (I1l.17) TeHrnamanap M3onuMpnaHraH cucremara
HucbataH KynnaHunca Ba 6y cuctemaga Q=const skaHAUru
Ky3fa TyTu/ca, TeHrnama Kyimgaru KypuHuwra ara 6ynagu:

?5>0; J2-5,>0 (111.21)
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C«COTEMAHMAL SHTpoNuscK ysrapmaiian (Eku
opTaan). Jemak, K,auTap )KapaeHnapaa:

dS=Q ékun A6"O (111.22)

[emak, usonupnaHran cucTemaga YaiTap >kapaéH 6opraH-
Aa sHTponus ysrapmaian. KainTmac »apaéH 6opraHga (111 21)
TeHrnamara MyBO(K.:

dS >0 ékun AS >0 6ynaam (111.23)

"o/?0a«riiH 6apya >apaéHnap THTmMac GynraHnu-
rMaaH cucTema sHTponusicu opTaan. byHu Pyimpgarmya Tab-
puthnaw MyMKWUH: U30nMpnaHraH cUcTemMaga >KapaéHHUHT UKKK
Twobira 6opuwn «<ym TH 6ynca, puiaT cuMcTaaTHT WTPO-
nusicn opTagmn Ba y3-y3muya bopaguraH >kapaéHnap coaup byna-

SHTPOMUACUHY OLLMPaANTaH >KapaéHnapruHa
paé” 6opmTiiga® Arap sHTponua Kamalica [A5<0 xa-

SHTPOMUSAHWHT Y3rapuwnHu Ky3artai-
nvk. 1pw T3 TemnepaTypany UKKK Xucm - A, B 6eépunraH
6yncuH dapas K.unamnvk, AgaH B ra Q mukgopaa MCCMKINK
yTCcu,, Mabnymku, 6y xapaéH kaitmac xapTtb6l “ ,Tom
CMCTEMAHUHI O0LWINaHINY, «2» ULIOPA CUCTEMAHUHI CYHITU

A Ba B mopganapaa 3HTPOMUAHUHT

AM™ Ll Ta”™p" Y3rapHLunap

O'apaH kaTTa 6yna-

AS0, (¢:-1,)>0 (1M.24)

M3onupnaHraH cucTemaga ><apaéH 60puiv 6unaH yHUHT 3H-
Tponusacy am opTa 6opasu, Wy 6unaH bup KaTophay MyBo3a-
HaT >;onaTwura sumHnawa 6opagu. JHTPONUA MaKcUMan KWuin-
mMaTra eTradfa, MysosaHaT uapop Tonagu. LLyHaad Kununo
nsonuMpnaHraH cucTemaja 6opaguraH >kapaéHnapga Tepmoau-
HaMWK MYBO3aHaT LUApPTUHM Kyinjarnya é3uw MyMKUH:

dS-=Q; d~S<0 (111.25)
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Arap uw nccuiginkka avnaHca, Il K;oHyH 6yinua 6y uc-
CUKMMKHW KailTafiaH TYnuK, uwra aninaHtupub 6ynmainigu
HaTWXaja 3HEepPrusHUHI UW Gaxapuw Xxycycuatu nacasgu’
Ly MabHOAa 3Heprua K.agpcusnaHagm. VIKKMHYM TOMOHAaH'
XapaeH KauTmac bynraHnmrugaH 6y Bak.TAa sHTponua opTa-
an. WyHpai KUnn6, aHTponusHUHT OPTULLIK S3HEPTUSIHUHT Kaap-
CM3NaHULLIN YNYOBU cuaTmia XxmsmaT uunagu.

TYPNW XXAPAEHNAPAA QHTPOMUAHUHI 523rAPULLN

Tabuatgarn 6apuya pean kapaéHnap KaiTmac >kapaéHnap
3KaHAUT K roxopm,qa Kaing KnnmHau. KaiiTmac xapaéHnapga

nMXT " glll 15g TeHrngmaniF
UnaH un oAanaHa,u,m NekuH 6yTeHrnaM nap TEHrcu3 bynraH-
AUrnpaH ynapgaH oiiganaHu6, sSHTPONUAHUHT Y3rapuilmnHu
?2Mc06nab YMKapuwl MyMKUH 3Mac. VIKKMH4YMgaH, aHTponua
xhonat hyHKLMACK 6YNN6, YHUHT y3rapuLin XapaéHHUHT Kai-
Tap eKn KaumTmac Tap3ga 6opuwura 60rnnkK amac, ibHu 6y
VKILL xvn »xapaéHga SHTPOMUAHMHT y3rapuiwm 6up xun.
% % oynraHnnrmngaH
iB>-y- Gynagu. Typnu xapaéHnapga saHTPONUAHUHT y3rapu-

WHUHK xncobnawpa (111.12) ea (111.13) paH oliganaHunagmn:
L =Teés (LL1.26)

BYHMHT yuyH Oy TeHIlamMaHW UKKW X0naT YYyH UHTerpaanat

K%HMK! y4yH by ydy p

M
AS=S-s = 7 (111.27)

-- 9HTPONUSAHWHT AACTNAGKM Ba CYHITU X0ONaTAaru Knii-
matu. Ly ycynaaH hoiianaHn6, 6ab3n xapaéHnapaa aHTpo-
NUAHWHT Y3rapuwmHun X1COBNANMMS3.

N3oTepmunk xapaéH (T=const, LU.4-pacm) Byxun
KapaeHnapra mogganapHuHr ¢asa y3rapuwu, sbHU 6up ar-
perat xonaTAaH WKKWHYW arperaTt xonartra, 6up KpucTann
LWaKNugaH UKKMHYNCKTa yTum Kabu xxapaéHnap mmucon 6raa-
an. by xxapaeHnapga T TypryH 6ynraHaurugad (111 27) TeHr-
namagarv T HU MHTerpasHUHr Tallkapucura Yynkapumo, xxapa-
EHHUHT WyHanuwmy Mabaym bynraHnurugaH (M30TepMuK xa-

onamms: Q — Tyna (hyHKUMs Xxoccacura
ara, — HU MHTerpaniaw MyMKUH:
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n--const P=const y=const

const & -
T=const T=const
B
I/l N
\ /
B
"""""" PeaKUUAHNHT HaHaNMLWH
a b
6
(111.28)

cuk/rurn). Arap xapaeH TypryHngo ﬁ'lf/lTp,Ma oLpucI:/Ia?MH jHm we-

Nemak,

T — yTuw TemnepaTypacu.
Mogga tok;opy TemnepaTypanu xonatga bynca YHWHT 3H-
pnuacun katta 6ynagn. MacanaH, 6up MONbABMHT 3HTOO-
opTU*“ M MY3HUHT 3HTponuacmpaH 22,01-10" XX (5,256

r)y QAH ™ HTM T 6ocumaa &M3o6apm<) &K
rYpryH xaxmga (M30X0puK) KW3aupurl MYMKMH.

ryH 6ocumaa n — Mofb MoAdaHu d T — Temneoartyoa-
‘aya ww)ﬁmpmm yﬁ&/H KeTraH I/ICCl/qu?‘\VIK; "‘"nepaT))//pa
bQ=nCpdT (LU.30)

3 HUHT 6y kuiimaTu (111.27) TeHrnamara Kymusnca;
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By MHTerpasHu eyunwl yyyH HUHT TemnepaTtypara 60rnuk
X0/4a y3rapuwnHn 6unuw kepak. JIEKUH KatTa aHUKInK Ta-
nab KmnmHMaraHfa éku TemnepaTypanapHUHr KMYNK opanu-
rmga Q?=cons/ ge6 kabyn Knauw MyMKWH: Y xonga:

7 i
AS=n CpdT=nCp dL=nCp\n~ 6ynagn. (I111.31)
T

LLIyHMHrgeK, arap »kapaéH M30Xopuk bynca:
AS=nCy\n”" (111.32)

(111.32) Ba (111.32) TeHrnamanapgaH Mabnym 6ynuwinya,
Kusgupunranja mogganapHUHT 3HTPOMNMUACK OpTap JKaH.
Mopapa y~onaTWHWHT Y3rapMWH. [Ma3napHUHT TeM-

nepaTtypacum, XaXMu Ba 60CMMU y3rapraHfa sHTPOMUACK Xam
y3rapagun. Vgean ras xofatfapuMHUHT y3rapuwnHU Kysataum-
nuk. | Ba Il 6OW KOHYHHWHI MyBO3aHaT >kapaéHnapu y4yH
yMymnawrad TteHrnamacy (111.18) gaH

TdS=dU+pdV
€Ku
ds~ A +-~dV
napfaH goinganaHamus; i/i/=nC~7% p =~~ KuiimaT KOKOpPW-
Jary TeHrnamara KyiWunca ugean rasfnap ydyH Kyhumpgaruua
bynagu:
ds*nCyf+fdV

by epga: C*=consi, AiLHK  TemnepaTypara Kapab y3rapmai-
an peb dapas KManb, TeHrnama MHTerpannaHca,

AS=S2-Sy=nCyIn” +nR\n" (LL.33)

XOCUn 6ylf_1ag1v_|. m m
Arap’T,=T) 6ynca, SbHU Fa3HWHT  faH  rada KeHraumu-
WK n30TepMuK 6opca, M|- =0 BGynraHAUrngaH

AS=~nR\n" (111.34)

[leMak, ra3 KeHraiiraHfa YHUHT 3HTPOMMSCU OpTap 3KaH.
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WKkn xonat TeHrnamanapu P,K|=/T", Ba [aH,

ngean rasnap y4yyH oynraHnurunga, K/K HUHT Kuii-

marn (111.33) TeHrnamara Kyimnca:
=nCy \n” +nK\x\" =nCy 1n" + =
=nCy 1n-*+nKbl ~ + nKln"; =n{Cy + K)Q + nKln-’Z‘
A5 = nCp\nb +,nK\mA
Arap T -T 6ynca.
5 =uwrin N 6ynaaw. (111.35)

[leMak, rasHuHr 60CMMU OPTULLIN BUNAH YHWUHT SHTPOMNU-
SCN Kamasip 3KaH. 5

Ca3HUHT TYpAM XaXKM Ba 60CUMAArN 3HTPONUACUHN KYin-
Jarvya xucob6naw MyMKUH.

TPY T
M pgean rasnap KOHyHUra MyBOGUK; Ba  HMWHr 6y

kuiimatn (M1.33) TeHrnamara Kyiiumnca:

A5- nCy mn - +nK1ln” =nCy bx”™ +nCy 1n-*+
+  n-*=uC[/ In-* +n{Cy + A)\n" =
AnCybl™ +nCpbl~ (111.36)

MasnapHWHT apanawunwm — angpdysuna. VIKku
Xun ras gesop (nopweHb) 6unaH axpanraH 6yncuH, 6UPUH-
un rasgaH MOMIb (X&XMU YY) Ba MKKUHYMCUAAH MOJTb
onannuk (xaxmu KY. leBopgarv TellmMK opkanu rasnap 6upu-
oupnga audgysnanaHcMH. Mabnym BakKT yTraHAaH CyHr 0y-
TYH XaXmga {¥Y"+Y” nkkKana ras 6up tekucpa tapkaincuH. by
XapaéH TypryH Temnepatypa Ba TyppyH 6ocumpa 60opcuH. by
XapaéH HaTmxkacmga 6upuHum ras K pgaH (K;+K) rava, nk-
KnHYK ra3 aca K*paH (K;+ K raya keHrasagu. (111.34) TeHr-
namara MyBOPUK GUPUHYN ra3 IHTPOMUACUHUHT Y3rapuLLIn:

A5, = wK 1
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MKKWUHUM ras AHTPOMUACUHUHT Yy3rapuiun;

ASr oynaaun.
OHTPOMUAHUHT YMYMWUIA y3rapuiiu;

AS = ASA+AS2-AR\INAAAALIR\NAAA - (LL.37)

Arap bl,, N3 rasnapHuHr monb HUC6EITNapn 6ysnca, Ba /

6y kuiimaTtnap (M1.37) TeHrnamara Kynuca;
A5=-K{n™M\nM"+n™Mnbl")

Arap aHTPOMUAHUHT Y3rapuwmv 6up mMosb rasnap apanalimMa-
cupaH xocun bynraH rasnap apanawimacura HucbataH Xmcob-
naHca:

- A A A
05= /{|71_1+--21 nn7 jﬂil/h nnn,]

NEKIA?. N
AS=-R{LL,nN~+LL,nN~ (LLU.37,a)

By xapaéHga cnctema SHTPONMUACUHUHT OPTULLN HOKOPK-
farv TeHrnamanapjaH KypuHubt Typuoan.

TMBBC SHEPTUACK. TENBMTONbL, SHEPTUACK
(M30TEpMUK NOTeHUumannap)

M3onupnaHraH cuctemajga >XapaéHHUHI AyHa/IMLWIMHN Ba
MyBO3aHaTHMHI Kapop TOMWLW LAPTUHU 3HTPONUSA KuiAmat-
NapuHUHT y3rapuwn ngoganaign. VisonupnaHmaraH cucre-
Maja TypryH TemnepaTypaja 6opaguraH >kapaéHnapga 6y Ba-
3utaHm Mmo6c aHepruscn (hyHKumscn) Ba enbMronbl, 3Hep-
ruscn (pyHKumsacK) baxkapagu (1960 imn). By ukkana QyH-
Kunsa — 1960 iinnrada v3oTepMuK noTeHuuannap geb, Menb-
MroJibL, 3HEPrUACKM — N30XOPUK NOTEHLMNAN EKM 3PKMH 3Hep-
rusa, 'mbb6e aHeprmacn — m3obapuk noTeHuman kK Tepmo-
OVHaMUMK noTeHuwan geb, oputunapgm. Xosmp xam «mn3oTep-
MUK MOoTeHUuMasa» aramacu uwnatnbé Typunagn. Fenbmronby
Ba ['M66C aHepruanapu xonaT PYyHKLUACK, SbHU TYINK QYHK-
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HMW 6ynravnnrngad MensMronbl, yHKumsacu, Mmb6ec dhyHK-
umnsacu feb xam atanagu.

K™M XapaéHnap 1M30TepMUK-N30X0PUK paBuLLga — TYpryH
TemMnepatypa Ba TypryH xaxmga (T=Consl, K=Cons? ékn nso-
TepMUK-1306apu K paBuLLga — TYPryH TemnepaTypa Ba TypryH
6ocumga (7=Con8/, P=Cow) 6opagn. LyHra «vYys usoTtep-
MUK- M30XO0PUK >kapaéHnapga enbmronbl, yHKLUACK, U30-
repMmK-m3obapuk xapaéHnapga Moé6c yHKUMACK KynaHu-
naan. MenbMmronsl, aHeprusacn (hyH«L;usAcK) ogataa, P xapgu
6unaH 6énrunaHagn. Mmb6ec sHeprusAcy (PYHKUMACK KMHYA)
O (6ab3aH r Ba @) xaptu 6unaH GenrunaHagw.

M30TepMMK-M30X0PMK >KapaéHnapga YHUHT AyHaIMLLMHN Ba
MyBO3aHaT LIapTWHW [enbMrosibL, 3Hepruscy uniiMaTu, usoTep-
MUK-n306apuk >kapaéHnapga m66c aiéprilicn LmiimMaTUHUHT
y3rapuiim ndoganaigu.

MlenbMronby QyHKuMAcKU. K30TepMUK-U30XOPUK
>kapaéHnapra | Ba Il KOHYHNAPHUHI acocuii TeHr/1amacuHm
TarbukK, sTamums;

8KIN
8A< Ti8~iin

Cuctema | xonatgaH Il xonaTtra kenraHga, 6y qyHkuusnap
K; UAMaTUHVHT y3rapyLnHN aHUKIall yUyH K;opugarm ngo-
JaHn T=Consl xonga NHTerpasiiaw Kepak:

\ 2 m 2 2
| 5n<r]| au
(B 1, 1 L1
N<T(5,-5")-(4-C/,)

EKM
AMLL__T8,)-{n,-T3")
Arap
P=u~T8 (111.38)
neb K;abyn KnnnHca:
A<P-P=AP (111.39)

P— enbmronsL, pyHKUMACK.

WyHpain knnmnb, M3oTepMMK-U30XOPUK >KapaéHja b6axa-
punrad nw FenbMronbl QYHKUUACUHUHT Kamaiuwmra TeHr
€KN YHAAH Kn4nk bynagw.
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Arap XapaéH K;aiTap 6ynca, makcuman nw — A 6axa-
nnagu Ba y enbMronbl, PYHKLMACUHUHT KaMaiuw'"nra TeHr
ynaan;

(LLI.40)

Arap >xapaéH K;aiitap 6ynmaca, 6axapunraH mw [efbM-
rofibl, PYHKLUACUHUHT KamaiuwmngaH kam oynagu;

N<~AP (L1.42)
(111.38) TeHrnamaHu Kyinmngarnya €3l MyMKWUH;
n=P+T8 (11142

CUCTEMAHMHT UYKN 3HEPTUSACUHM WKKU 3HEPTUs MUTWH-
ancuaaH — Cenbmronbl, QYHKUUACUMHWUHT P Ba GornaHraH

aHeprus 73’aaH néopat 4eb K,apaw MyMKuH. (111.38 39) TeH-
rnamanappaH; 73 by TeHrnamara MyBO(guK,

b MYKM 3HEPTUSHUHT UWra alinaHuILM MYMKUH 6ynraH, T8
nwra ainaHMWy MyMKUH GynmaraH KMCMuup Ba y hakat
NCCUKAWKKA aiinaHagu.

Arap cuctemara Tawk;apuaaH tak;at 60cum Tabcup TaéT-
raH oyrca;

5A=P&Y
by BaKkTAa;

T(18>cln+Pcly (LU .43)

ByHAaH;
(ln<Tcl8-Pc{y

NKKUHUYM TOMOHfJaH/ =¢7—
by TeHrnamanap gngepeHumannaHca,

c!P< (1n-8(1T--T(18

By TeHrnamara (M1.43) TeHrnamagaH (LMHWHT Kuiimatu 0n1m6
Kyhunnca:

clP<-8clT-PéYy (111.44)
KanTap xapaéH YuyH:

(1p-~8c1lT—PeY (111.45)
Jdemak; {"N)y = =~P Ba N30TEPMUK-N3OXOPUK

wapoutga (F'=Cong? K-Cons/) dT=Q, ¢/K=0 6ynraHnuru-
AaH;
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clP=0
30X0punK Ba K,aiiTMac >kapaéHnap y4yH:
(1P<-5c1T-Pé¥

130 TEpPMUK-U30X0PUK LIApOUTAA:

YMyMaH, <"'ek)

c1P<{) (112.47)

ByHAaH MabnyMKW, TypryH TemnepaTypa Ba TYpryLy y;a>Km-
oa b"ariTap >kapaéH 6opraHga FenbMronbl, QYHKUNACUHUHT K;Wid-
MaTwuy3srapmaign " ~ MWiTMac, y3-y3am4da 6opagm-
raH >xapaéH cogmp 6ynraHga enbMronbl, PYHKLWUACUHUHT L A -
MaTun Kamasigmn, sbHM Oy WwaponTha >kapaéH enbmronbl, QyHK-
umsicM KamasifuraH yHanuwiaa 6opagn. F'ensmronbl, QyHKUUSCK-
HUHT WiMaTmn MAHUMYMra eTraHga, MyBo3aHaT LWpop Tona-
on. llemak, MyBO3aHaT LUapTUHUHT MaTemMaTuUK udogacu Kyi-
nparmya bynagm:

(1r=0 c1P>0 (LL1.48)

Fmée6c pyHkumacuK. TyppyH TemnepaTypa Ba TYppyH
6ocumpa bopagnraH XapaéHnapHUHT RyHanMLINHN Ba MyBO-
3aHaT WapTUHU 1166C dyHKuMAacK (O) KMAMaTUHWHT y3ra-
puwn ngoganainan. KeHraiivw Ba MexaHWK W 6unaH 6up
KaTopAa, VLWHMWHT BOLWK,a XM1Napu Xam Xucobra ofiMHraHja
YMYMUIA BaxkapuaraH wL:

bN=bA'+PclyY

A - doinpganu vw. NwHuHr 6y kuitmatn (U1.18) TeHrnamara
Kylunca:
5M'< Icl8-cln-Pcly

Ba 6y TEHrnama UHTerpaniaHca:

EKu
A< {n"-T5"+PY)~(n~T3M+PY})

Arap® C=-n—r5+P¥T6 6enrnnacak, C — 'mb6ec sHep-
rusacu bynagu. KOkopugarn TeHrnamagaH:

A'< ~AC

N30TEPMUK-M306apnK WaponTaa 6opaanraH KamTap >kapaéH
YUYH:
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N ax—--—- AC'kennbé ynkagu. (111.49)

ByHaa mMakcuman goinganm uw F'mb6c QYHKUUACUHUHT
Kamamuwura TeHr. Mme6c gpyHKumMacKM Tabpudura MyBoguK,;

C=n-PY+T8=H-T5=P+PY (111.50)
Oemak, (1M.50) TeHrnamapgaH:
H=0+T8

Kenn6 umkagu. by TeHrnamagaH (? - M30TEPMUK-M306apuK
)KapaeHfapfia CUCTeMa SHEPTUACU 3aXMPACUHMHT ULITa aiina-
HULIN MYMKWUH GynraH KUCMM.

Arap (1MN.50) TeHrnama guddepeHymannaHca:
d0=c1n—T(18—8clT+PclY+ ¥clP

Arap (MMg) TeHrnamara MyBOMK, (1M<86T—PclYaku-

BHM am™a

(1C<—8({T+Yc1P (111.52)
KaiiTap »apaéH yuyH:

c10=~8(1T+Yc1P (111.52)
K,aiTMac apaéH YuyH:

80<~8ET+YcClP (11153)

paBuLwaa 6opca

gwnar TeHrnama Kymmngaru KypuHuwpga

dG<0 (11154)

Jwak, y3-ysnya 6opaguraH >kapaéHnapga Mmééc dyHKums-
CUHUHT KNMMATW KaMasan, SbHU >KapaéH Mmb6c yHKLMACUHWUHT

ara GynraHfa, MysozaHaT Lapop Tonaau.
TepMoAMHAMUK MYBO3aHaTHUHT WAPTU Kyhnaarmya:
80=0;cP®O0 (1r.55)

puwm 111.4-pacMaa ndpogananran P HAHT Kapacrnapaa ysra-
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TEPMOANHAMUK ®YHKUNANAPHUHT KNAMATU

—_ — 77 — — —

= 1S ~ =m»’ ===
T

UrUA+IA  CAT (111.56)

Bup mMonb naean ra3HUHI 3HTAILMUACK:
OH~=CpclTwH=H~+1" CpdT (L.56a)

MatuTTn FenbMronbl, PYHKUUSACK KWUiA-
-™epatpaga ,,, 4 ™

dF=-SdT~FdV
T—Const; dT=Q 6ynraHga,

dF = -pdV = ~~dV

Ba

F=F"RT\nV=F"+RT\nC
F=F~+RT\nN (M1.57)

Bup mMonb naean rasHUHr FM66¢c yHKUUACKH (LU 53%TpHT

dG=-SdT+VdP
Ba T—Consi; dT=0 6ynraHAnrngaH,

dG =VdP=£Ldp
Jemak:

G==G"+RT\nP (M153)

(LU .56-11.58) TeHrnamanapgarm U H F G — vy,

Janmuinnapu hakat Temnepa’ara 6°ranc 6ynraH

v A-NQPHUHT KMAMAaTU HOMab/lyM l_$6y Tyrpuga

IV 606ga 6axc toputunagmn) éynraHnmrugaH U [ ~ G nan
Y3rapuIWHWHT MYT/aK KuiamaTn >aM HoMasaymaup.'
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KOKkopvaa vaean rasnapHUHr TepMOAUHAMUK MOTeHLKan-
napuHN aHMKAaawga xonat Ba MeHaeneeB-KnanelipoH TeHr-
namanapugaH qoriganaHnngu. Xygau wy Tap3fa MaBxyg ras-
nap TepMoANHAMUK MoTeHumannap KuAimMaTumm ToNUL Y4YyH,
YNapHWHT X0naTt TeHrnamacugaH, macanaH, BaH-gep-Baanbc
TeHrnamacugaH oganaHunagn.

XAPAKTEPUCTUK ®YHKLUWANAP

thyHKUMsnap TEPMOAMHAMUK (YHKUMSANAp

6ynn6, ynapHWHr y3u EKn xocunanapu cucTemManapHuUHI Tep-

mMofAuHamuk xoccanapu {T, V, a, p Ba X0Ka3o0/1ap) Ba xonar

TeHrnamanapuHu ugoganawin MyMkuH. [/, H, P, O xapakTe-

PUCTUK (YHKLMANAP Xymaacura kmpagu. FOkopuga =18 Y) m

r-<p(T,Y); C=(p(T,P) 6unaH TaHMwANK. Tepmo-

NHaMUK QyHKumanap yptacugarn 6ornaHuw LU .5-pacmpa
epurax.

M1.5-pacm. TepMOAMHAMUK (YHK- T.6”pacm. TepMOAMHAMUK (DYHK-
UMANAPHUHT y3apo GOFNK7Inry. UMANAPHUHT Tabunii yarapysuaH
napameTpnap 6unad 6OrnaHuMLLIN.

T, P, V, 8 nap mycta™un y3rapyByaH Kattanuknap (napa-
meTpnap) 6ynu6, Tabunin ysrapysunnap gebé atanagu. Tepmo-
AVNHAMUK PYHKUmManap 6unaH Tabuunii ysrapyBunnap ypracu-
parn 6ornaHnw IM1.6-pacmpa Ba (1K1.59) TeHrnamaga 6epun-
raH.

By 6ornaHuWNapHUHT aHaIMTUK UPojacu Kyhmgaruya;
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cln = Tcl5~Pcly

clH =1 +VdF

¢!l =-8¢l1T - PclYy (111.59)
cl0 =-8UT + YiP

<Svrf ysrapuiinHu _6esocuTa KysaTn6 60puil MyMKWH
bynmaraHnurngad ¢/sa f XapaéHHUHT iyHannwu BI'myBIl
3aHaT LWapTUHU KypcaTyBUYM KpuTepuin (6enrunoByn KartTa
}'I«K) 6yn|/|6 AncobnaHagn, WYHMST yuyyH X1X ™ pucTtuk

'™ >TMa,q b caanap yd
aKehar b, pagn ongaanniand Mncdn AR 1
¢c10=—3=8clT+Y(]P

ACons? bynraHga, c?A=o0 6ynagn Ba HOKOpMaarn TeHrnama-

= (LU.60)

M=Cons/ 6ynraHga, éT=0 6ynagn Ba (111.52) TeHrnamagaH

Kennb umkagm. LUy Tapuka moafanapHUHr Typau xoccanapu-
HU ndopanakamraH Mukaopnap; C, a= (n306a-

PUK KeHrannw KoahguuneHTn) Ba P= (n30xopuK

MmyFrAT ““MH"apn MUBLOPA"PHU TOMUL
MopfanapHUHT X;0nar TeHrnaManapuHu Tonuwaa xanak
TEPUCTUK hyHKUMAnapaaH doliganaHuw, 6owk“ Tc™ ra

M ™
T e YA RO KB Macanan. waean LA23 Dl

C=0"+K7\nP
dG=RTd\nP=RT"

\bP1T p
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ra TeHr. HUHT 6y K;uiimaTn (111.61) TeHrnamara Kymmn-

ca. uaean rasnapHUHr xonaT TeHrnamacu " onnHaaw,
by HaTuXanapHu H, V, /"napaaH oinganaHn6 xam xocun
KWIALL MYMKUH.

TMBBC-TENbMTIONbL TEHITAMACHK

C=A—ra TeHrnamara (111.60) TeHrnamagaH 5 HUHI KWii-
MaTh onnb Kyimnca,

Kennoé unkagm. VIKKU XonaTt y4yH 6y TeHrnamaHu Kyiungarnya
€31 MYMKWH:

gc=paa+r (") (LL.62)

APp=AA6ynraHnurngaH;
=Qp +r[Anjn (111.63)

Arap f paH doliganaHunca:

ATax. =QKk + n (LLI.64)

YMymaH, 6y TeHrnama Kyiugaru K3?puHuLaa é3vnagu:

*Tax, =Q+7 (111.65)

By 62—65 TeHrnamanap mé6c-renbMronbl, TeHrnamacuamp.
by TeHrnama 6ab3aH | Ba Il 60w KOHYHAapHWyn 6mpnaturaH
TeHrnamacu fe6 xam oputunagn. by TeHrnama peakumus wuc-
CUKAUTU (MYKM 3HEprua EKn aHTanbnma) unaH 6axapuarat
MaKCuMmas UL opacugaru 60ornaHnwHu npoganaingn. by TeHr-
namagaH oiganaHn6, Makcuman UWHWUHT (Ekn TMe6c hyHK-
UMACUHUHT KNAMaTUHU) Ba Oy KMAMATNapHWHI TemnepaTy-
para 60raMK xonga ysrapuwnHW 6uaraH xonga UCCUKIUK
3()hekTn (EKM WYUK 3HEpAasn, 3HTaNbNUS y3rapuln) Kuii-
MaTnapuMHMW XMcobnaw MYMKWH Ba akCUHYa,  HUHT KWii-
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MaTVHU GUATaH XoNfa MakCUMan WIWHUHT KWAMaTUHKU TO-
MW MYMKWUH. JTeKMH GYHUHT y4yH TEHTlaMaHu MHTerpannall
Kepak LyHAa Kyiuaaru TeHrnama onmHagu:

. +C

Jemak, Q faH A HuK xucobnaw ydyyH Q HUHT TemnepaTy-
para 60rnvK; xonga ysrapuwmHu Ba MHTerpannawl JoMMuincu-
HM 6GunuwW Kepak. by KOHCTaHTaHWHT KuiiMaTu Tyrpucuia Ke-
NMHPOK TyxTanamus (IV 606ra KapaHr).

KUMEBWUA MOTEHUWAN

FOkopuga (111.59) TeHrnamaga KentmpuiaraH TepmMoguHa-
MUK QPYHKUUANAPHUHT, MacanaH, Pea ChnapHUHI KUAMaTK
O6Vp MONb eKn BMp rpamMm MoAda y4YyH XxucobnaHaau. bByHaali
xonga G HUHT y3rapuwu tak;at T,P ra 6ornmk. Arap xxapaéH
BaKTMa cuctemaga éku hasanapga MoAfanapHUHI maccacu
(EKM KOHLEHTpauuscK) ysrapca, “U3oTepmMuK noTeHumannap-
HUHT KMAMATW XaMm y3rapagu, SbHu:

|:-»(p('|'l K «J, «2.. .I'I)
(?=®(T, P, 7,, «2. .. (111.66a)

«p «2¢%e gfiap 1,2...n KOMNOHEHTAAPHUHT cUCTeMaja-
rm (eku (pasagarn) Monab COHU. MacanaH, 6apya KUME-
BMWN >KapaeHnapga factnabku onvHraH mopganapHUHT
MUKLOPU Kamasfn Ba akCuHYa, MaxCy/loT/NapHUHT MUK-
Jopw optagu. MogganapHUHIr 6up arperat xonaTgaH UK-
KMHYMCUra yTuwnga asanapfa ynapHuHr MUKL0pU Y3ra-
pagn Ba X0Kaso.

FMe6c GyHKUMsCUHUHT Tyna guddeperHumnanu (111 66)
TeHrnamara MyBoQuK:

&P \dch
dG = C dG
r
aT) @p}u d“"YT’,p,I'Q »
dG (111.67)
dn, (111.68)
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j "®"™UEHTHUHT KUMEBUIA noTeHumanun. LLyHpaai
KWnNb, 6Upop KOMMNOHEHTHUHT KUMEBUI NOTeHLManu ysrapmac
TemnepaTypa, 60cum Ba 6y KOMMNOHEHT aH 6owuya 6apya Kom-
MOHEH T NapHWHI MULAOPW Y3rapmacaH LonraHgaru, MyansiH mog-
[JAaHWHT MOfIb COHWM 6up 6upnuMKKa y3rapraHgarn Fmeéc yHKums-
CVHWHT y3rapuiwinra TeHrgmp *

r "M0oaA3HWHI KUMEBMWIA NOTEHUWANN LWy MOAAAHWHT
1n66Cc PyHKLMACKTA TEHT;

(111.69)

dak;at 'M66C PyHKUMACK 3amac, 6ankym BowKa xapakTe-
PUCTUK DYHKUMANAPHUHT (U, H, F) KOMNOHeHTNap Oyiunya
Acunanapura xam KMUMeBMin NoTeHUMan, feb K;apall MyMKWH
KnMeBUM NoTeHLMan axammaTra ara kKaTTanunk 6ynub, cucTe-
Maga (ekn hasanapga) KOMNOHEHTNap MUUAopn (KOHLEH T pauuns)-
HUHT y3rapuwiy 6unad 6opaguraH >KapaéHnapHUHT RyHanULWUHN
Ba MyBO3aHaT LIApTWHK ndogananau.

(1M.67) Ba (11.68) TeHrnamanappgaH:

ACAL A f (11L70)

Kenuob ymkaaun. Arap >kapaéH ysrapmac TemnepaTtypa Ba 60-
cumaa gopcg P P ysrap P yp

dT=Q; dP=Q
6ynagn Ba (1MM.70) TeHrnamara Kypa
dG="ii.dn. (1n.71)

Wwaknga ésunagu.

MyBo3aHaT Kapop TonraHga dG=0 6ynraHnurmgaH MyBO-
3aHaT xonatupga:

2;umm=0 (1n.72)

By TeHrnama nsoTepMuK-n306apunk paBuLlga MOAAANAPHUHT
MOJIb COHW y3rapuiuy GunaH GopaguraH KapaéHnapHUHT yMyMuii
MyBO3aHaT LWapTuaup. by TeHrnamara MyBoVK;, >KapaéH aii-
pUM MofAanap KUMeBMM NOTEHUUaNMHUHT TeHrnawmnwm ToMo-
HUTa MyHanagn Ba KUMEBMIA NMoTeHUMannap TeHrnawraHaa mMy-

AHVKPOPU, MablyM KOMMOHEHTHWHI 1 MO/b MWUKAOPWHW LIyHAal
N NNeMaHUHE TapKubu amanga
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BO3aHaT Kapop Toragu: arap Ba 6vpop / mogfaHuHIr
MKKN (pasagaru KUMEBMI MOTeHUManu bynca, MyBO3aHat
Xonatja

6ynagn. MacanaH, cyB 6GyrnaHraHfa, CyBHWHI CYHOKAWK Ba
Oypaarn KMMEBMii MOTEHUMANN TEHINaLLITYHYa 6yrnaHmw (cy-
loKgaHuLW) aasom ataau. K.aHgalh 6ynmacuH, 6Mpop TY3HUHT
3pULLIN YHUHT YyKMa Ba 3puTMafarun KMMEBMI MOTeHumanu
TeHrnawryHya jaBom atagm.

KUMEBMIN NOTEH UMANHWUH T KuUiiMaTtun. Arap
apaéH (111.59) TeHrnamara MyBO(MK TYpryH TemnepaTypa-
Aa 6opca:

dG-=VdP (111,73)
(111.69), (111.73) TeHrnamanapga co mogga y4yyH
d\irVdP\ \x=c+\VdP (111.74)

6ynagw.

By epia V— 61p MOMb ra3HUHI XaXXMW; ¢ — MHTerpannaw
fovMuincn. Y 6ocumra 60rnnk smac, 6ankum mabnym 6ump ras
YUYyH TemnepaTtypara 60ranK 6ynraH KatTanuk.

Waean rasnap yuyH (111.79) TeHrnamagaH:

¢ =VvdP=~dP =RTdInP (111.75)

Ba
[i=H"+RTInP (111.76)
Kennb unkagn. by epga, CTaHAapT KUMEBWUIA NoTeHUMan

(rasHuHTr P=1 aTm.garvn KUMEBWin noteHumnanu). FasHUHT 60-
cumun P, gaH P*aTmoceparaya y3rapraHia, KUMEBWiA NOTeH-
LWANHWHT y3rapuwm

RTIn” (111.77)
ra TeHr. Arap rasnap apanawmacu maexyg 6ynca sa ynapga jg

— rasHuHI apanalwmagaru Kumésuii noTeHymManm bynca,
KWiAMaTU TasHWHT napuman 6ocumy Pi ra 60rnmk bynaam:

d[i=RTdInP; ~=yi® .+RTInP. (111.78)

d\i=RTdInV-, (111.79)

MaBXyf rasnapHWHI KUMEBUIA MOTEHUManN KUAMaTUHM
aHuMknaw yvyH (11.74) TeHrnamagarn V—xaxm ypHUra yHuUHr
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MnnMe™™ ™ gepa™"" AeHrnamacBsjgaH ro-

YUYBYAHNUK (PYTUTUBNUK)

Oynumnapaa anTUnraHnaek, Maexys (pean) ras-
nap TepMoAUHaMUK noTeHumannapu V, H, p O KuiAimaTns-
raHTA°AHYMN yNapHUHT X0NaT TeHrnamacugaH goriganaHmn-

A Mypakkab TeHrnamanap XOCWn KUAWHraH

NYPakkabnuk knn?a2. byycylr mHu -
6oLLK.a 6Up coana ycynHu Taknug atraH. by ycynaa
MaBXy[, rasnapra (MaeXyf cuctemanapra) maHcy6 Teomosnu-
HaMWUK TeHrnamanap, waean rasnap yyYyH YmkaounraH osnii
APUHUWKHK (XonaTuHK) ca™nab konagn. M a“kKu”"as
XyA rasnapHUHT niean rasnapgaH acocuii apk.m ynapHUHT
n~onekynanapu opacugarv toptuwumw (y3apo taTcubl
HUHT MaBXxyanurngagup. Aemak, ngean rasnapga P 6 A m
JMKMM "NCA@*FAY MAPHUHT COHMIA Ba Xapakart Tesfnmrura 6or-
MK;. MaBxyj rasnapHuHr éocumu, bynapfaH Tawkanu Mmn
Nnekynanap opacmgarv TopTULWMLW Ky4umura xam 60rnukK Jsionc

y4yH 60C/MM ypHUTa 3appayanap opacmparm Top-
TULWNWLW KYYUHW Y3 Nynra ofraH KaT Tanuk- / yyysyaHn” [y
PYrMTUBANK)HU UyNallHN Taknud 3aTagn. Y UYyBUYAHAUKHUHT
YMuamm 60CUMHUHT ynyamu 6unw 6up xmn W yHr”™a
MacanaH, MaB>g,q ra3napHUHr TepMoAuMHamuk "~ in ™
pw, macanaH, C, yuyH Kyimngarn 4 ogizZ L t”

0=0"+KT1n/-, AO=0"~0 =ATIn N
\i=\I"+RTInf, (1\x=KT(1n/

(11180)
nnan AL KW ~ rasfapHUHr ctaHaapT MNOTEH-
uvanu. lemak, 6apya TepMOAUHAMUWK TeHrnaManaoga Mss

P YPHUTA/HN KYAUW KepaK Y Uy HIAA
HUHTM60CUMIAa H M C 6 a T U T a KoahpuwelTunTaN-

[=yn (LLI.81)

™ rg™ "' ras ctaHgapT cugatmga Kabyn

M aB>” rasnapHuWHr 6ocMn KamaiiraH capu P 6u-
naH opacmparu apk xam Kamas 6opagu;
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limP=0; WTy=1 Ba i~/6ynaan.

Bakyymfa maBXyq rasnap yyyH / ypHura P HW Kynnaw
YHUa KaTTa XaTo/IMKKa 0116 Kenmangu.

Y4yBUYaHNINKHM Ba y4yBYAHNIMK KOIPPUUNEHTUHN Y;UC06-
naw.
(111.74) Ba (111.80) TeHrnamanapgaH:

dn =VdP

dinfAAvdp L1182
& =naniss (L 82)

XQA 6ynagn. (111.82) TeHrnama nMHTerpannaHca;
(LL.83)

Kenuné unkagmn. Masxyg rasnap )"KMUHUHT 6ocumra 6ornuk,
>l.onga y3rapuwmHu 6esocmnTa ynyab, mab/iym TemnepaTtypa Ba
6ocumga 6y rasnap X KMUHUHT ngean rasnap ) axmmugaH KaH4ya
(hapk Kuamwm (a) HW Tonamus:

a=n -V

V = — KnaneipoH TeHrnamacura MyBOMMK njean ras-

HUHI XaXXmura TeHr. by TeHrnamagaH V Hu tonu6, (111.83)
TeHrnamara Kynunagm sa TeHrnama uHTerpaniaHajm:

In* =1In”" N JadP

P, — Wy Kagap KMYMK MUKAOpAa onuvHaauku, P=f TeHr
BYNCUH, CYHT «1» MHAEKCUHMN TYLLIMPCaK:

In/=1nP-~ JadP (LL.84)
P>0
KK

Ba
y =e‘Ji- ~adP (LLI.85)
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] OO 600
—=*7p, aTMm

w . 7-pacM. NH3rasu yuyH « HUHT 60CMM 0CTUAA Y3rapuLLu.

HWHT ,,,, TerpL k2w T/,,,, "pwlra&"p” ™
“ST7T>T A "
um“ alaepgn ™ Arap 60-
5111,85 TeH«"™a,, “- "« [l eb Kabyn KunmHca.
EKK
XITM
Hanmnnch’ tr S OI/]C”pI/IHl-II/IpKaTTaFWIK nnaH Yek-
Y=1- -0z .= _iL I'II'_a
frr war s (LL.87)

1wy
134



Man )“onatnap X.am yuypaian. MacanaH, cyB yuyH K>Y
MY3HUHI CONULITUPMA ,aXXMU CYBHUHT

AaH KaTTa Ba LyHra Kypa (y~-vy,)<o Ba femak

60CMM OpTULLIKN BUNaH CYOKNaHULL TemnepaTypacy nacasnu

XaXX ™ 7k'5 Y3oBga, 6yP~HI con
r JaxkmugaH I KYn MagTa KatTa 6ynagmu,

19 3 MacanaH, Hopman wapouTtaa 18 r CyBHUHT XaXKMM

Kypa, vy .~y ~y ,abyn kunu6, (111.93) TeHrnamaua

<0, ibHU

(LLI.95)

[e6 Kabyn Knanw MyMKWUH.
~ akvn. Arap 6yr ngean rasnap KOHyHura

6yncyHaanae6 apas KunmHca, y = ~ 6ynagn. y ~ HUHroy
Kuimatn 111.94 TeHrnamara Kyiusca:

AH =S TANET (LL},.96)

Ba Oy TeHrnama uHTerpannaxca (H - TemnepaTyoa TabCcunu-
[a y3rapmaian ge6 gapas KnnmHca): m

\MP=B '~ A (LU.97)

= (LLI.98)

TeHrnamacu 6ynm6
6yTUMHI 6ocMn TemnepaTypara 60rmk™ 0°onga y3rapuwmnHn Munk:>
Jopun >kuxaTaaH ndoga sTagu. by TeHrnamaramysoC 2 -

AVHaTanap ykwra \sp, abcuuccanap ykura = Kuiimatnap
Kyiinnca, Tyrpu Ynsmk Xocun KunmHagu. by umsmkaa

Ba AfA=2,3Trr8a (LL1.99)

bynraHnmrugaH, TemnepaTypa ysrapuwu 6unaH 6yr 6ocumu-
WHT Hakafap KEeCKWH eKW CYCT y3rapuiin Monsip yTull uc-

CUK/IMK Knumatmra 6ornuk bynagn. byHaad Tawkapu [eaop-
TOMUW[ MyMKUH Kn«,aTub/xua
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w . 7-pacMm. NH3 rasm y4yyH a HUHT 60CMM OCTUAA y3rapuLlu.

H/H nHTerpan MmiiMaTiHm
MaKCI/IMyM)gl,aH yTagn nemy’- NN Pacmparn a=blP)
cumpgan?oeyspg “a" " jowmpgal/</., woBgp,*" o'

cum KaTTa ef!|™ aH?erasm”” gacobnawl MymkuH. Arap 60-
(M1.85) TeHraawpaa’ Kabyn KunuHca.

1n/ = InP
6KKn KT
niiMatnga gapaxanm QyHk-
naHunca: N "**P"™pca Ba GUPUHYM KaTTanuK BMnaH Yek-
Y=1 MP__p_ KT_ py _/
KTar KT . (111.87)

134



by epgaa: — njean rasHUHr 60CUMU, AbHWU LY rasiunHr
MyalsiH TemnepaTypaga K axmuy nwiron kuaraHgarm 6ocu-
MU,

Yy HW TaXMWHWIA XMCOGNAWIHWUHI AHa 6UP YCynu MOHaH[
XonaTnap komgacura acocnadraH. LLUyHra myBogwk;,, b3nap
napameTPUHUHT YNapHUHT KPUTUK KMIAMaTU HUcbatiira ken-
TupUnraH napameTpnap gennnaaun.

A= = (111.88)

e K ~ KpUTUK TemnepaTypa, KpUTUK 6OCUM Ba KpU-
TUK X&XM, X N, T — KeNTUPUANTaH Temnepatypa, Ke-
TUpuMnAraH 6oCUM Ba KeNTUPUATAH XakMm. MoHaHg
Xonatnap komgacura MyBOMMK, arap KaHAanaup UKKW Xun
rasHUHr KeTMpUAraH MKKUTa napameTpu y3apo TeHr 6ynca,
YHUHT KENTUPUATAH YYMHUM MapameTpu XaMm TeHr 6ynagu. by
Xonga rasnap 6up xun xoccara ara 6ynagu. XXymnagaH, arap
MKKW XU Ta3HUHT T Ba N1 lapu TeHr 6ynca, y4yBYaHINK KO-
3ahPULMEHTU y Xam TeHr bynagu:

y=t(n, 1)

By ycynfa yuyBYaHAUK KO3 PULUEHTU Typau Taaru 16—
1$n 60rnaHULL 4ymM3nrn épgammnia Tonunagu.

KNAY3NYC-KNAMENPOH TEHINTAMACK

By TeHrnama 6yr 60CUMUHUHI TemnepaTtypa Tabcupuja
y3rapuwnHm Ba 6mup asagaH “nw ga temnepartypa (Mysnatw,
KaliHaw, xaiganuw, KaTTUK MOAJAanapHUHT 6up XonaThaH
MKKWHYKM XonaTra yTUW Ba X0Ka3o) 6ocumra 60rnvMk xosnga
y3rapunHn ugogananm.

Arap 6upop T03a mMoafda 6up arperaT xonatgaH WKKUHYUK
arperat xonatra ékun 6up LWakngaH UKKUHYM LWaknra yTaéT-
raH >xapaéH TepMoAMHaMUK Kaiitap bynca, 6y MOAAAHUHT UKKW
Xonatgarm Kuméesuin noteHumanu (111.52) Ba (111.69) TeHr-
namanapra MyBog MK Kyhumgarnya dynagm:

1 Ba 2 (hasanapHuHr taptub coHu. Pasanap MyBO3aHaTAa
bynraHga:
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Ba eMak;

Ba (11t,89)
l’ -N =JE p
1, clT (i11.90)
aiSTreSrra
(n.,9,)
AH=T M\Y
(L1.92)
E8KHn
AH =TA{V ,-V") (111.93)

Kennb umkagu. 5;. ,~e.enama Knaysuyc-KnaneiipoH TeHrnama-

COJIMLUTUPMA X&KM. (IIY93'\)’\TmTlmaW\M xonarra MaHcy6
MYMKWH; eHrfaMaHn Kynuigarmya esui

aZ~nv2-v,)

P~~~ (LLI.94)

[Jemak, 6y TeHrnama 6o arnprart vAtt

xonatra ytuw Temnepat?prwanu” .
Xangaw TemnepaTypanaony a?n/l- (cylolaHuWL, KaiHal,
pacu 60cuM BunaH y3rapuLinHu puw Temneparty-

Aemak. J1 - anomatn ™ 8vrnaf14r65rﬁ‘aHap,m. Macanan

6yr!‘IaHVILIJ XipaéHnuna A H
¥ — 6YrHUHT Ba V — CYHOKMKHUM byrnaHn UCCUKANTY,
|/>F Ba'(F-!

M>0 €ku XaXKMU,
P ynagu, abHU 60CUM OpPTULLN GUnaH Kaik
- nonap"cpa™“’'" c c nmw B g r N~ H

Ba * >0, /lekuH 6ab3aH cyB, BUCMYT KabH mopgsdan'~garlr
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Man xonaTtnap xam ydpaigu. MacanaH, CyB YUyH Y>Y SbHU
MY3HUHT cOnNUwITUpma aga>kMmum CyBHUHT

faH KatTa Ba wWyHra kypa (K-K,)<0 Ba gemak
6ocum opTuWwK 6unaH CytoKNaHMLW TemnepaTypacu nacasnu

<0, ibHKU

6y ™ MHFcogR,TM N

Ab™ K A ™ naxMmugaH Y kyT, MapTa Katra 6”nanu

3 HopMas WapouTaa 18 r CyBHUHT XaXKMK
Kypa, Kabyn kunu6, (LL1.93) TeHrnamaga

= (LL.95)

fe6 1'abyn K;uamw MyMKWUH.
~ OYrHUMHr xaxmu. Arap 6yp ngean rasnap K"OHyHura

byncyHaagnaeb apas KunuHca, ¥ =XX 6ynagn. K - HUHroy

K;uiimatun .94 TeHrnamara Kyiunaca:

= (,196)

Ba Oy TeHrnama uHTerpannaHca (H - TemnepaTtypa Tabcmou-
fa ysrapmanan ge6 gapas K nmHca); =

= (LLI.97)

(LLI.98)

TeHrnamacu 6ynné
OYPHUHT BocMMKM TemnepaTypara 6opavuy”~ongabranvinHmy Murc’

Jopun >KuxaTgaH udoga sTagu. by TeHrnamara MmyBogmK; op-

AvHaTanap ykura 1H/1 abcumccanap y¥wra * KuiimaTtaap

Kyuusnca, Tyrpy Ynsvk, Xocun K,unuHagn. By umsmkpga

Ba A=2,3/1Ha (111.99)

TemnepaTtypa y3rapuwun 6unaH 6yr 60cMmmn-
HWUHT HaK,agap KeCKUH €KW CYCT y3rapuiuyM monap yTuw uc-
CUKNMK K.MMmaTura 6ornuk, 6ynagn. byHgaH Tawk,apu lea op-

Fofimli Mymkuh, “ " "« 6nab
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'«ATMLAC

Teun N A ““PUIONKU Ka it

€c e >.5Ma.'

éscmapaéifa”/\ r ’ ~ = Ar’gwglr~

E5=5E1?2p~ha*“:r
r=~H=HB5"B55

AMTemataw™M MAcnpin >KanlTAN *ATuk
®VK 6unau - -*NgpaéH  ~MPUnrad yrvo 60-
Anra Ba»“THUHI™M LLUYyHINANYMKUH
upngmp” CKUP, s *cypa xapW?; “ *? M'«-
Kalitmac aon,, - Ba-ynrb™ PN~
XapaeHrrih ounn 1« ANNappau
''paums N NeMaHUH'TT . n"
"aﬁﬂim Mmas”, O"P ™mn NKKH YXouunn
X Noser ™ » A audWwor =" 2™~ rr "

nananotap @ ACP'<~A’ notew !? @ap™m  rnarTAMP»Tr

o umun, mogpallAMP "Meeupupa TEM" AYNXT.
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6ynvanign. Arap mMeTal NapuyacUHUHT BUP YUUra mccmknysx
Teagukn Te3nukaa 6epunnb, NKKUHYN yuniaH TyBryH
Te3/IMKAa 0IMHNG Typusca, MeTaTHUHT XaMMa HykTanaDulL
y3rapmac Temrnepartypa Kapop Tonuwun Mmym Kkunl B™ ia-
pouTAa, CUCTEMaHWHT X0MaTu BakT yTuwu 6unaH ?3ranmsii
Nonagun. SleknH 6y XKapaéHHuW (xonaTHKU) Kaita™ xapaeH

M [IR6 6ynmaiian. OK.MM MaBxXyaniuru TyJlaii-
y XapaeH KauTap >kapaéHgaH apk; kunagn WKKUHYK

b .
1TTeTnl *A\PNgHAA BaKT M\byMm~Aponb”

2anm JXana N dakTopu XapaéH Te3nuru 6unaH HUKo6Na-
av. XKapaeH Te3nuru JOUMUIA 6ynraHnMrngad ryé BakTHUHM

Tabcupy nykaek 6ynué kypuHagu. Bywpai x AT ap ™ A
>KapaéTap Ae6 atanagn. bn*oruk o6 ™ Tam
cTauuoHap XapaeHnap XXymnacura Kupagu.

OH3ATEP HA3APUNACK

KaCMUHNT T MANNANNA SAJATMAC XKa aé%nael TepMoanHaMu-
KaCMHWHI YMyMAawraH acocun KOHYHU 0yfine 'y CTdTUITUK-A
yCcynu ocutacmga Kentupmb umkap™viraH Fmkrtematr™ ™
XatgaH ncbéotnaHraH. JIeKMH LWyHra KapamacgaH y ogawa"
noctynart cugarmnga Kabyn KunuHagu. ’ ’
T Ky3aTuLliap HaTuXacuja OKUM UHTEHCUB-
mrun (cypatu eKu MUKAOpK) 6unaH 6y OKUMHW BYXXyara Ken
TUpraH Kyuynap kKaTtanuru opacuga mavnyrr 60~ X 6op-
JIUTW aHUKAAHTaH. Arap cMcTemMa HOMYBO3aHaT XonaTgaH Kin
thapk Knnamaca Ba 6MTTa OKUM MaBxXxygd 6ynnmb YHWUHI Xocun
oynuwmra 6up xun Kyd cabaé éynraH K * 6y KCuHr »
puwy 6unaH OKUMHUHT WHTEHCUBIUTX opacuia Tyrpu Ynsmnk
KOHYHW Wwaknuga ngoganaHagurad 6orn”mw xoc™ knat

L=XL

[e6 aTanagn. by KoaduyneHT Taxpnbaga 6eBchOv?$)a¢)'//'n A

Xakukatga xam, ®ypbe KOHyHUra MyBOPUK >KUCMHUHT
NCCUKNNK YyTKasnwm (oOKMM) Temnepatypa rpag” Hta*rnpl
HopuuoHan 6ynub, TemnepaTypa rpaguveHT” Y3rapuwn wm-‘
nannm w OK.MMW XaM TYTpW YM3UK KOHYHMW Oyiinya yara-
pagu. LWyHWHraek, @K KOHYHUra myBogu” anddysns Tes-

NTM -
Hak Bulfanu. Om koryrura mysogiRPGLSTOKME YIRS RS
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nponopuuo-

Han
TeHxnamanapura bylicyHaau. '‘NOHYHNapy TYKpU 4yn3n”

cTalMoHap xapakatuaa

Ky4 6TnaH
naign, yum ¢;p ~nalCctamnoT '™ 6oknaHMWHKM ndopal
KMAAUIW MYMKWH. OH3arepHu”S YUyH Kopuii
TYpAu xun >kapaéHnap (okumnnr,) ~ ~ KoHyHura myBouk
MWK KyH opacuja rneploaTHa-
HasapuacK XapaéH Kantannm/ rT! ~YPamn. OH3aren
nap yJyH Taannyknunaup? " KunaguraH xon-
Tacu sHr oAa™xCL?2ukkl A 6up Heu-
-6n"a 1Xcun” 6opuLn My(ng

KWH. Ynap 6u
deknw ,yXXa ken™™™™Mfh—m™Se 6 nawraH,
Kunnannuk, mopganap

KOHLeHTpauuacn cuctemaHu”™ I
q_ynraHm xonpa temnel at”pa ru~rmel "é/l XN

emMnepartypa TpagueHTn i PANACHTM MaBXy[, OyncuH
XyAra Kenagu Ba yHW MoAjga OK;UMK BY-
3Mvmn;,H*nl"r™M KA

KOHLeHTpaLuua rpagueHTu OK.MMW HaTmxacuga
TemnepatyparpagueHTMK o H *? *anun F Kunnwnb,
ra kentupagu. JIeKuH Byxxyara APOANEHTUHN BYXYA-
XapaeHHu Teckapu T o A N A 0 " Nar«ex»TPaLMoH daly
nanm kunmb, factnabku Kyd TeMAPAT nHTUNagn. LWyH-
BY)XyAra KenraH Ky - KOH T ATn/~""rBa arn
e Hto M liyHanraH"
KOHLI,QHTp&LI,I/IFI"l?l"VITM Tell net bynagn, AbHM
KenTupaan, abHu gmqaq:)ywm OKUMANN DafUeHTUHN BYXXYyAra
Xyara Kentupm6, 6y okum NCCUKAUK OKUMUHW BY-
AOPDP [ -

thekTn). LU yHUH;0e*n?cnk |?Kkasn'r?5
6vip BakTga 6opywmm y A MA 5 TY A Kas3un W

«rrrlr&];

U X2 ([L.]01)

(haa T'\;”TV\ A1, Taven pl/l,qa' %M?A‘Fé
1/

™



Kenuwun MyMkuH. L, L, *—Ternwnm oeHoMeH KO3(hULMEeHT-
napavp. YMymaH K.aHgain 6ynmacuH 6up ok“mum 6up Heuya KyH
Tabcupuaa, BYXyAara Kenca:

n
Ji= XANii=1 2, 3..M) (111. 102)

Arap 6up-6upn 6unaH 6ornaHraH MKKu J,,  OoK.um 6op-
g)a (macanaH, Owodop athgekTn), OH3arep KOHyHWUra mMyBo-
VK.

\]-:L115X71+L7yxn

J=U,X,,+LyX, An (111.103)

dapas K.unannvk, Temneparypa rpagMeHTn Tabcnpraa KoH-
LeHTpauus rpaguMeHTn BYXXyAra Kenub, HaTuxaga UCCUKINK
Ba AM(PKY3Ma OKUMKN X.0CWUA BYNCUH.

L, —uccuknmnk okmmu Ba Ll — andagysmns okmmu bynca,
X| — MCCUKANK OKUMUHW BYXY[ra KeNnTupraH acocuin cabab
(ky4) Temnepatypa rpagueHTu, X* - auddPysna OKUMUHU
BYXYAra KenTupraH acocuin Ky4 — KOHLEHTPaLMOH rpagueHT-
aup. Mabnym OKMMHW BYXyfra Kentupyeum acocuin kv4 6v
OKMM 6unaH MHTEHCUBAMTMX opacmaarn 6ornaHMWHN ngoapa
nailfluraH peHOMeH KoaduumeHTnap -- LN.L  xycycuit ko
ath(pminenTnap Aeivnaan. L, 2 KOHUEeHTpauusa rpagueH
™M GUNaH UCCUKIUK OKMMK Bpacugarin 6ornaHuwHm; L X
- Temnepatypa rpagueHtu 6unadH gudagysuna oKumn op'LL, -
fary 6ornaHuLLIHN ndogananian. Ba L”, ysapo 6opnllum
KoahpmumeHTnap 4e6 aTanayu.

AOH3arepHUHI UKKMHYM LIOHYHWU Y3ap0 O60rfaHull TeHrnama-
C HOMW 6GuMnaH PUTUNAAM Ba Oy KOHYH KailTMac >KapaéH-
NapHUWHI 3HT aCOCUI KOHYHU X.ucobnaHagn. By K oHyHra MyBo-
¢, y3apo 6ornosun KoagpuumeHTNap 6up-6upura TeHr 6yna-
an, SbHU:

L,.=4, (111.104)

YmymaH, arap X\ Kyd 6unaH L. okmuMu opacmpa 6ornaHuLl
MaBXyf 6ynca, 6y 60rnaHUWHKMHE akcyu \am maBXyq 6ynaaw,
Ablw X| Kyd 6unaH  OKMMK opacupa )<sam 60rnaHuLL MaBXyg
6ynagu:

L, =L , (111.105)

LyHpali knnnb, 6y TeHrnama 6upranukga 6opagmraH MKKu
\oguca opacuparn 6ornaHuWHY ugotanaingn. by 6ornaHuL
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BY>KYAra Kenuwm (™S) 6unaH 6ornaingn. bab3aH 6y MUK,-
SfII-IT onua KynaTmacu ~Nam atanagn. OW-109) TeHr-
jiaflal

5Q'=7/y>0 (H1L1)

|yHZan Kunnb, KomneHcayuanaHMaraH UCCUKAUK UKW 3H-
,bnnsa 6unaH abcontoT TemnepaTypa KynanWTMmacura TeHr 6yna-

I K,aiiTmac »kxapaéHnapHUHT KaiiTap »KapaéHnapgaH sHa 6up
)apky WYHAAKW, ynap ynyawl MyMKUH GynraH aHuK Tesnnk
lwnaH 6opaam, KaiTap »apaéHnapja BaKT abTubopra OnnH-
fiaran 6ynca, KaliTmac >kapaéHnapfa abTubopra onmMHagm

pa TEPMOAMHAMUK PYHKUMANAPHUHT BaKT GWUNaH y3rapuiiu
rTekwnpunagm,
I Arap d"S3HTponua dt BakTAa BYXyAra Kenca:

a"=M 5o (111.112)

a — 3HTPOMUAHMHI BYXyara kenuw Te3nuru. KOkopuga
anTunraH kartmac >xapaéHnap TepMoguMHaMuMKacugaru aco-
cuii BasuanapaaH 6upn TEPMOAUHAMUK GYHKL WS-
NapHWHT y3rapuw Te3NUTMHWM aHUKNawpgaH
néopar.

NArap cucTema u3onuMpnaHraH 6ynca, abHM  U=comt,
K-cons/, TalWWKN 3HTPONUSHWHT y3rapuwmn Honra TeHr d ¢ =0
6ynaan, feMak, YMyMUiA SHTPOMUAHUHT Y3rapuin UYKn 3H-
TpONuA Y3rapuwiura TeHr.

dAA=dS>0 (I11. 113)

Icpmoamnamumka 1 1l KowmywmapuHUHT YMYMIallraH TeHr-
namacm 111.18 paH

bQ="dU+PdV=TdS-bQ"
EKK
dU=TdS-dQ'-PdV
Kenno ymkagu.
Arap S, F=consr 6ynca:
du~.~-SQ'<0 (11. 114)
Oemak, S, N=con8/ 6ynraHga, KomneHcaymsanaHMaraH mc-
CUKJINK NYKN 3HEPTUAHUHT Kamalivwura TeHr. SQ' Mukaopm
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NUTUHU nhoganaiiam YKapaeHHWHT KaH4YaluMK KainTmac-

TONMUNAQUANFA? AN A ~ Jlap YYyH Kyiuparn udopanap

H=u+py
(I1H=cln+PclY+ YinP=Ti18~ PclY ~50"+
+P(1 Y+ Yc1P=Tc13~0"+ Y(1P
p, 5con8? 6ynraHga

- 50'<0 (1nnis)
=TH? Tcl18~8clT=
Té8~Pc]Y~50'+M8+8c/T=8&T~PclY~SQ"*
AAT'y:..So'(O (LU”].S)

H~T8; dG=dH~ Td8-8dT=--Td8~3Q'-TdS~
~8dT+ YcIP=YdP~8Q'—SdT

TAATP~~8Q'<0 (w ny)

HaMUK yHKuuanap (v, H /m n, Argll?2*7 =T TMps -
wwurateHr. WyHpan k 1 N1 M 6 K a M a W un -
CYHI TepMOAMHAMWKaHWHT 60w BAHYHNU™ 'NANaraHpaH

KA«T>»P BN KJINTMAC SHTPOMUAHVHI
JTaHTaH cucTemManapBgHr xo™ ?.” MN3onup-
Buwaanhogananaglr maclr Msonnre™ ™ p"

Tap XapaéH 6opca, aHTponua bra3 n”7”"'e “TAN
" CPalo™2n%" - oprmT™ag""”

acocga Kypub '5 m I dapal~an™”
NMpnaHraH cuctemMa maBxys & nc” by rvr’ »
«-YM A, A...A .apa«e” NPT NTIANNNANNNNNNN

™



AM, KpHUeHTpaLma Ba fIokasonap) 6unaH ngoganaHcHH A,
A=.. A,, nap cuctema MyBo3aHaTga 6*.ntaHgaru 6y HapameT,™’

3T 7T :: npopglca“ m .
UM KOHYHUTa MYBOGMUK.: P3[“ -OH3arepHUHT 6UPUH-
(111. 118)

Kyuynap™ Tl5iBagra""PmTB™

;™ aT E£pTl

rx ~"~"H T p —

y3HaBbaTunpga (1M.119)
Meenk. ~ L J ,2"NKOHL,.
®\ayd.-HMra " m.+J2,2m\o,, L. (LL.120)
;EHTM I\rlbaTM Oxl\/\/\
m|2~-'21 3bTUHOpra ofiMHca: NMHYHW, ABbHU
(L.121)
X ’

MOHL, P AA P MNLA2, X, =229 (LL1.122)

10-940 45



T n

o Ba =0 (111.123)

HTPONMA MUHUMYM KuiiMaTra ara
XapaéHaa CUCTEMAaHUHT WUYKM

SHTANMAr HA-?2/N
" yTUWmn 6unax y3rapagu (1 12n
AeHrnamara MyBOMK, SHTPONMAHUHT Ba™T 6 ~ a “srapu-"

|7|"4£_l. vV 1 &
LU WK Tev1™ ko, AKOHLM (111.124)
XapaéHnapgaH 60wWka “amma )KapaéHnap\—

fJa cln8 goum KaTTa Oynagu. Xyaau tokopuparvgex |
Und. 1 vmmatnapu OH3arep TeHrnamacmaaH onnb KymHacT"A °
n X1,,.+2J),X X X (11. 125)

by TeHrnama épfamua NYKN SHTPOMUAHUHT BAKT Aurtam

naTmxaga (111.109) TeHrnamara MyBOMUK KaWlTMac xsans
MW? mymran“"" “ 4°°™x»«™'- y3rapuwnHn gao6nab6 ?o-

I BOW KOHYHHUWHI CTATUCTUK TABUATHN

SHTPOMWA BA SXTUMONNK

acocuii noTeHumnannapuHu uflons

YHUHTAEK, rasnap 6ocumu \am Xyaa Kyn coHnarv Mmn
PN ~T ™ T ““ ‘W OP"» YO "n~nln 6unai



XapakaTnaHULLM 3>;TUMONAAH yso k TOMOHra

_ r ~ N ~

TPONUSA OWaAN Wkkunum TNAN "anTMac >KapaeHnapja aH-

T~Tbhb —

IXTUMONNUNUTK Kyn Xonatray Tanl*np~rXonartpgaH

5=
1IN — IXTUMOJITUK.

aHukgaraH Ba™ ™ MaHW A Won™ KypuHUWKHN BonbumaH

3ri Ba yHUHr KbnaHunuuw Vk cTaTUCTVK TabuaTra

?pr=—

HU,1"aK™ "y A 27 ™ fenan 6Y naknap-

W, 6ynca, cuc.ema'™ ATTXTMTHAN rC 3" . irA
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oynaknap 3HTPOMUACUHUHT WATUHANCKTA, IXTUMONIUTIN 3ca
6ynaknap 3"TUMONMUTUHWHT KynakTmacura TeHr, SibHU;

8~(p(Ll); 8="(p(MNO=(p(LLL-

P(HO -(p(1V: LL)=1n(p( i¥")+1wy( LLL)
FIAC6TA™ ™" WPVHIVOA kyiinpa-

8=k1nly (111. 126)
by TeHrnama bonbumaH TeHrnamacu T LU w 7. ByHja:

MM T0-MK/rp&n=1b,211710~» Kan/rpag - bonb-

ragw "oHIAA""? A ~ yHpBepcan raz fouMmuincn, N - Asa-
ragpo cCoHu IV~ TepmMoAMHAMUK IXTUMONNNUK.
NINKHUN! W - TepMogMHaMUK 3 TUMON-
Huall yA T T 7" Muconnap 6unaH TyWwyHTUpaiinuk. by-
ynnaT. CUCTEMAHWHI MaKpoXonaTtu Ba MWUKPO-
Xonatu gelaH TywyH4anap 6unaH Tannwruw. Makpox.onaT
AbraHfa, cucteMaHuUHr 6apya KM4YUK Bynaknapugaru 3my-
NNK 3Heprusa Ba 60wW” a napameTpiapHUHI, AbH" MyaiisH
n't >NoflaTgarn KumatnapuHu Tyuy-
H/B[ kepak. Mukpo>;onaT, Aeb fap Kaiicu monekynaHuHr
(hasafaru >Komun Ba Te3NUTU aHUK KN feapnn aHukK bepun-
raH xonatra aintunagn. Makpo Ba MMKpOxofatra Typ/uya

MITMn! B»-™ ™ 'Tappugun” acoc!
TepmMOgMHAMUK 3XTUMOJIMK aiiHW MakpoxosnaTra MyBO-
(MaKpoxonat ama/ira oWwunLmn MyMKUH 6ynraH)
MWKpo”~onatnajg coHura TeHr. MacanaH, HomepnaHraH 4 Ta

p (, 2 3, 4) 6epunraH 6ynnb, ynapHUHI MKKK KaTakga
XWn

aKCUMNAHULINH é(e}/[))'yﬁ yuKannmk. by TakcumaaHuLw
yInwmn MyMmKuH (5a->kagsan). nMnaHuw 4 xun

) TAKCUMTaH N LU
MYMKWH, eMaK, 5 Ta MakpoxosiaT MaBXxyfh. SHAN Xap Kau-
nat'enTHT"™” YMKannnk. Xap Kaincu Makpoxo-
Kl K nauT amanra owunwmn Mym-
Xagsan) 4-makpoxonatnapHu Kypannumk (56-
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5a->kagsan

KaTakgarn wapnap coHu (Makpo);onar)

Mwukpo”onaTtnap
1-Katakja 2-KaTaBga CoHN
0
4
1
3 X |
2 , .
1 : °
3 4
56->kapgsan
3-makpo)™onat 4-MaKpo>;0nat
1-Katakaa 2-KaTakja - |
371a wap 6nTTa LWap ; ?ZTEI;F[")& 2heraraa
2 Ta wa
N2, 3COHM 4 conn wap 1.2 i
Wwapnap ’ 34
1 2 4 3
L5 4 ) ii 2.4
2,3 4 1 3.4 fi
2.4 13
2,3 14
4-makpo;(o-

natra6ta”poK?m% “o¢ nk

MYMKWH. XKag-

Basida )(ap Mailcm makpo>(o”ra
MUKpo)(onatnap

COHU aiiHU MaKpo)(onaTnapHUHT
nap KuiimaTuHn udogananam.

RﬂMW%ﬁ@angﬁéﬂ NNINATANQINAN

Yanuk Kyn sXTUMONAMKra ara &5naam m - “ Y/°-"aTn WyH-
6oLKa Makpo™Monatnapra Hucbata™1>nnn MM 4-makpo>~onart
3KaHNMMIMHN KypaMu3 Arsn A P®*Man;TMonnu)onat
ymymun coim N Ba V. # MOJieKynanapHuHr
anMallaguraH monekynagapHuHr cn” ”™Ne katakgarum ypuH
IXTUMOANKK ~iiBgarun ¢,,p,,y,aram "X kY AT HTn""
X= T
nur: (W .127)
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MacanaH, 1-makpoxosnartga: A= 1 (4yHkm 01=1
6ynagn).
Nnr=n =4 r,=" =4

Jemak, 4-xonat 3Hr 3 TUMONIN XO0NaT 3KaH
Monekynanap (asofa TypraH >X0in Ba 3Heprus 3axmpacu
6unaH 6mp-6upngaH papk Kunagu. LLyHra Kypa, rasnapTHr
XonatuHu TabpudnaraHga, yHU ¢asofa >KoinaHuwmy 6unaH
6up Katopfa, ynapHu UMNYNbC P=TY 3ra 3KaHAUTU, AbHU
w%)l/(nbc bymmya TakCUMNAHWULWIWHKU Xam 3bTubopra onuL

Bup atoMAn rasHWHI 3PKMHANK gapaxacu COHW n=3 ra
TeHr LUyHra Kypa, YHUHI Xofatu 6 yKAuM KoopauHaTagaru
Xou 6unaH 6enrnnaHagm: x, y, | KoopguHatanapHUHr (aso-

N »<o«P[unHatanap Mmnynb-
CUMHWU 6enrunangmn. by xun 6 yknn KoopauHaT tasasuii hasa
(thasoBoe npocTpaHCTBO) Aeb aTanagn. ®a3o 6Up KaH4Ya AYeit-
Kanapra 6ynuHran éynagm {¥=(1», <& . iip, ip, clp). Mab-
nym T, P pa (makpoxonart) monekynanap 6y suelikanap 6yiin-
Yyabup Heya XMn Typra TakKCMMAaHUWKN MYMKUH (MUKPOXO-

IXTUMONANK Hazapusacura MyBouK, Typan aXTUMOINK
6unaH 5 Ta MakpoxonaT MaBXygd 6ynuwn MymMKuH; 6yHaaH
thakaT 4 makpoxonaT MaBXyg 6ynnb, 6owka xonaTnap mas-
Xy4 6ynmaman geraH xynoca umkmaingu. MacanaH, WKKu
bynaefaH mnbopat AwunMkK 6ynnb, 6uttacura M (Asoragpo
COHW) TEHT MOJfieKyna 6ysnca, ynapHWHI ypTacugaru gesop-
HW 0NM6 TallnaHraHga, 6apya Monekyna KaHgain GynmacuH
6up BaKTAa MAUWHWUHI 6Mp Bynarnga KoNMWmM MyMKWUH, Nne-

KWH OyHAA SXTUMONAUK XyAa KWYUK, AbHW 2°  ra TeHr
6ynagm.
LLyHra kypa Il 6ow KoHyH myTnak (abcontoTt) Gynmac-

[aH, MablyMm SXTUMONNMK 6unaH 6ornaHrad, Il 60w KOHYH
bymmya «MYMKWH 3mac» geraH mbopaHu Tacauknawl HoOTyr-

MYMKUAMT aXTUMONAMK GunaH ynap xam cogmp 6ynuwiu
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YBObB
KUMEBUN MYBOS3AHAT

Ba UKKMHYM TOMOHaMa 60pyBUM peakumsansn Kun

M KKkn TomoHnama 6opyByu peaKu,Mﬂnannﬂ 6MnN N
Y3nga peakyms MKku tomotra 6 I T - | BakTHUHT

W T

MYBO3AHAT KOHCTAHTACHK

Peakuus YHYMWHU MyBO3aHaT KOHCTAHTATH K
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6) Cuctema (hak“ar rasnapfgaH mbéopat 6ynca, MyBo3aHaT
KOHCTaHTacH, — 6unaH ndoga atunagun.

KynruHa peakuusnap 6up Xun wapouTga K.apama-K.apLiu
MKKN TOMOHra 6opafu; gactnabkm mopganapfaH Typau ma’-
Cynotnap Ba Ma"cynotnapfaH fpactnabku mogfanap Xocun
6ynagn. Peakuua gaBom 3TraH capwu, gactnabku mogganap-
HUHT KOHLeHTpauusacu y3nykcus nacas 6opafum, HaTuxaja
maccanap TabCuMpu KOHYHUTra MyBOUK, TYrpy peakuUusaHUHT
Te3IUrn Xam Kamainb bopagm, mMaxcynotnap KoHUeHTpayns-
CW 3ca akcuH4Ya opTa 6opafw, HaTWXada Teckapu peakums-
HWHT Te3AUTU Xam owwaan. HuxoaT wyHaak 6up naiT kenagm-
Ku, 6y BakTAaH 60wWwnab Tyrpu peakUUSHUHT Te3nurm TecKapu
peakUUAHWHT Te3nurnra TeHrnawagn: 6y eak~ Tha MyBo3aHaT
kapop Tonagwn. Jactnabkn mogfanapHUHr Ba MaxcynoTnapHUHT
KOHLEHTpauusacy ysrapuwgar Tyxtaigu. OnvmHrad mogaanap-
HUHT GUP KACMU peakumsara kupuwmacaH konaam.Lysosa-
HaT Kapop TOMNraH BakTAa MoAJanap KOHLEeHTpauuscu myeso-
3aHaT KOHLUeHTpauus ékn napyuan 6ocum gerinnagun. as apa-
nawmMacmja alipum rasfapHuHr 60CMMmn, MabayM MOALAHUHT
napuman 6ocummn gennagn. Kumésnii MyBo3aHaT W TTK, My-
BO3aHAT KOHCTaHTacu KaTTanuru Gunad nhoganaHagu.

Arap cucTema (hakaT cyroKnnknapgaH néopart 6ysnca, AbHK
pactnabku moffanap Ba Maxcynotnap CYyrKukK bynca, gemak
cucTeMa romoreH 6ynca, maccanap Tabcupu KOHyHura 6uHo-
aH

V = kMcMe-i, V= krcheh (y n»

«c» fary Tok 1,3 nwopa gactnabku, XxydT 2,4 nwopa maxcy-
noTnap y4yH mMaHcy6, v, v —Tyrpu Ba Teckapu iyHanuwga

6opaguraH peakumanapHUHr (Mogaanap Mab/lyM KOHLEHTpa-
uuMacmaarn) KysatuiaraH Tesnuknapu, A,  Tyrpu Ba Tecka-
pv peakuusnapHUHT Te3MK KOHCTaHTacu (conuwTupmMa Tes-
NNK), SbHN peakumsara KUpMLWyBYN MOALANAPHUHT KOHLEHT-
paumnsanapu 6upra TeHr 6ynraHgarn Te3nnMk|MyBo3aHaT Kapop
TonraHga

Yy =y NakMey..=KMeM...

Ba

dHAM 6y TeHrnamanapgarm KoHUeHTpauusnap MyBo3aHaT
KOHLEeHTpaunanapuanp, KN — nap MoAafanapHWHI KOH-
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LeHTpauusacura 60ramk. 6ynmacfaH, akcuH4Ya MoaganapHUHT
Tabmatn Ba TemnepaTypacura 6ormuk.. LLlyHra kypa k/k =K

KaTTa/IMrK Xam Mabflym peakuyusanapga ak.ar remnep”na-
rarmHa 6ornvk;. by kaTTanuk (K) MyBo3aHaT KOHCTaHTacu

pevunagn. LWyHAain K.unmb KoHUEHTpauusnap opkanu udgo-
AanaHraH {K~ MyBO3aHaT KOHCTaHTacWu:

i = %& (Y-3)n

Arap cuctema ak.at rasnapgaH noéopar 6ynca, SbHU JacT-
nabkum Moaganap Ba Maxcynotnap ras 6ynca, sbHUM roMOreH
cuctema Oynca, KOHLEHTpauusnap ypHura peareHTnapHUHT
napuuan 6ocuMu Kyinnagm, 6ocvuv|nap opK.au mqoo,qa KWU/INH-
raH MyBO3aHaT KOHCcTaHTacu {K») 4

(v-4)

P — MyBO3aHaT napuuan 6ocumnapn al+bB ~ c1B+rC
peakyusaCH yUyH:

A (Y.5)

Kp  prpe (¥.6)

Enap CTeEXMHOMETPUK KoahunumeHTnapn A, B O C
— MojjanapHu MyBO3aHaT KOHCTaHTacu UgofacuHW yMyM-
nawiraH xonga, TepmoguMHaMuKa TeHrnamanapugaH gongana-
HWUG KeNTUPUG YMK.apuLL MYMKKH. By MogganapHUHT MyBo3a-

rmnac- ounaH 6en-
rmnacaK (111.72) TeHrnamara MyBO(hMK., MyBO3aHaT LUapTN.

E L, oif'q, = (b g + - («Mn + b\lg) = O .7

Arap rasnap njean rasnap K.oHyHura 6y17|cyHa,u,|/| neb6 pa-

pa3 K.MACaK Ba jNJAPHUHI K.MAMATUHU a=u +KT1nP 1 8l
TeHrnamajaH) Kyiunca: >

®oX>+ 70,0 - "M"OA - blob +
+RT{d\r\Py + E\NPo~a\nPa-b InP") =0
KU
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a papb pT +70,0 - nIniio, - bInx*p) =

= (¥.8)

By TeHrnamaHWHr yHr TOMOHMAArn kKattanuknap " jbg/

2w 1=-KT\nKp 6%
bynaan Ba
1 pgb =17
6KK
Kp =~
p/p! (V.10)

Kp  MyBO3aHaT KOHCTaHTacu geb atanagu MY 1n\ T/wur.
ﬂ%gpgmm KniimaTtu Kyinmnch TeHrnama 6yiinya
(C.ntcanr/ AMii+6)
by TeHrnamagaru
K
' CA

Jemak, Kp Ba Ac yptacugarn 6ornaHuu;
Kp=Kc(KTI (y.Mn)

An=(d+g)~(a+b)
160



Arap On=() 6ynca, macanas;

CO+HN CO™MH,

N2+02?+2N0
peakuuanap ydyyH /in=2-2=0
Kp=K,,(KTY; Kp=Kc
Arap An>0 6ynca, mMacanaH:
2C0N-~2C0+0N )
280,72503+0s A«=3-2=]

K~K(KTY=K~KT

Arap An<0 6ynca, macanaH:

3H,+N, 2KH3 éku 3/2 H,+1/2 M,=MH3, 6yHaa
Aii=1-(3/2+1/2)=1-2=-1

Ba Kp = Kc{KT)-~ =X

HU “/m y m r rm™ ngopana-

Monbb63tMTMroNa'H:TTbH"AKA™ ™

=_N
g+
2-MOAfaHUHT MONb Huc6aTn N ;

AT
YmymaH, 1, 2, 3 ... mogaa 6ynca, /- MoafaHUHT MOSb HUCGa-

JA. - «/
'~ 1 (Y.12)
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BajouMmMo X = 1 6ynagu. (Y13)
HOK.opuaarn peakuus yuyH:
r,, _ N$N1
" (¥Y.19)

Kp HUHT KuiAiMaTh ymymaH 60ocumra 60rvK. amac, nekuH
Jlo, HUHT KMMMaTK YMYyMUIA 6ocrmra 6ornmMBamp:

P - (¥.15)
(V, 6, 13) Ba (V, 14) TeHrnamanappgaH:
KpAKrAPA™ . (y.16)
n oPKanu nioga KnnnHraH myBo3aHaT KOHCTaHTa-
cn M, K, ngean cuctemasnap Ba yTa CYHONTUPWUITaH 3pnUT-

(cumpaknaHraH rasnap apanawiMacu) yydyyHrmHa MaH-
cybaup. Maexyg (pean) cuctemanap —pean sputManap, pean
rasnap® ydyyH 6y TeHrnamanapgaH aHukK HaTukanap onvé
6ynmaunaun, pean aputMa yuyH K KuimaTtum KoHueHTpauusa C
napra, KpHUHT KniimaTu 60cmMmra 60rnuk oynagu.

AN Pean rasnap yuyH 6ocum (?) YpHura yuyyByaHAunK (A)
KynnaHunnwu KepaknuruHu Kypub yTraH aguk. Xyaam WwyH-
Jaun mynoxasanapra Kypa pean apasialima Ba spuTManapga xam
KOHUEeHTpaumnsa ndoganapy ypHura TepMogmHaMmK akTUBANK
ngpogacn (0) KynnaHWIULWW Kepak:

=y
ByHfa: a — TepMOAUHAMUK aKTUB/WK: Y — TepMOoaUHa-
MUK aKTUBANK KOIPPULMNEHTH; ¢ — KOHLEHTpauus. Kyunm
CYIONTUPUATaH 3puTManap Ba ugean aputmanapga c=y =1
bynagw. LLIyHra Kypa, pean cuctemanap y4yH MyBo3aHaT KOHC-
TaHTacu ndogacu Kynmgarmya ynagu:

“emAC (.17)

7 2- 'mETEPOFEH CUCTEMANWN knmésuin PEAKLUUNANAP
~ n MYBO3AHATHN

KOKopuaa 6aéH aTunraH cuctemanap (rasnap apanawimacu
€KW CYIOKNNKnap —3apuTManap) romoreH cucrema aeb gapas
KunuHaaun. bab3aH peakumsaga UWITUPOK 3TafuraH moggdanap
TYpiu arperat xonatfa, SbHW CUCTEMA FeTeporeH 6Ynmwm
MYMKWH. MacanaH, cuctemaga rasnap 6unaH 6up BakTga cy-
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WPIMK KM KaTTUK. XONngaru mogga mMaexyq 6yncuH. by BakT-
[a peakumsa ras thasacuga 6opaau, AbHU CYHOK Ba KATTUK MOJ-
JanapHUHT ByrnapurnHa peakuumsara Kkapuwagu. Mabaymku,
MyainsiH MogAaHuUHT 6yr 60CMMKU MOAAAHWHT MUKAOpUra 6or-
nuK 6ynmacgaH, hakaT Temnepatypara 60riMK Ba Mab/lym
romneparypaga TypryH kartanuk 6ynagu. LLyHra Kypa, peak-
LUMAHWHT BopulimMra KapamacgaH CyIOK Ba KaTTUK moguanap-
M napumnan 6ocuMy peakums gaBoMuia Ba MyBO3aHaTAa
TYpryH KaTTanuk 6ynub Konagvm Ba MyalsiH MoAAanapHWHT
TyliMHraH 6yr 6ocumura TeHr bynagn: aA+bB  dD+gG pe,-
akumsaga B kaTTuk mogaa 6yncuH. by peakums yuyH:

By TeHrnamaga — TypryH KaTTaauk GynraHu yyyH yHu
TeurnamMaHUHr 4yan TOMOHWra YyTKasalnuk, sAbHU

iNpPB = const = Kp 6yncuH {K'p — >(aM TypryH KatTanuk).
LyHaai Knnne.

(V.19)

leTeporeH cucTemanapfa KOHAeHCaTnaHraH, sbHU CYHOK
Ba KaTTMK MOAJANapHWHI napunan 6ocumu (EKM KOHLEHTpa-
LUMSiCM) MyBO3aHaT KOHCTaHTacu udgogacura Knpmaimngn.

P
MacanaH, PeO+COMTeO+CO” yuyyH Xp = -~ Gynagw.

YuYyH Kp =PHH3 '~C1 6ynagu.

Kanbumnii Kap6OHATHUHT TEPMUK AMCCOLMALUNAHULIN:
CaCQO3<” CaO-bCO™ yuyH Kp = Pco™ 6ynaagn. [lemak, X.ap Kaii-

Cn TemrmepaTtypa yuYyH Pc02 KaTTannru TypryH kuiimat 6ynme,

y cuctemagarn KanbLuii kapboHaT Ba 0™aKHUHI MUKZopUra
6ornunk amac. by myBosaHaT 60CUM — MOALAHUHT AMCCOLN-
naHun! 6ocmn gennnagun. AHa WyHAan, AbHU Ma’\cynoTnap-
faH 6upwn rascMMoH mMogda 6ynraH peakuumsnap Kyn yypangu.
KpuctannorungpaT, ammuak 6ab3n 6up okcmanap, cynbhua-
nap Ba XOKa30NapHUWHI guccoumnanaHuin byHra mucon 6yna-
an .(Arap peakums maxcynotnapu gactnabku waganap 6uflan
CYIOK éKM KaTTUK 3puTMa XOCWUN ‘~nmaca”guccoumanaHuil
6ocvmun thauaT TemnepaTypara 6opauy, 6ynub, cucTemagarn KoH-
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AeHcaTnaHraH mogganap Mukgopura 6ornuk éynmavaun. JIeKUH
MOALaNapHUHI TY3UAUWINTA — KPUCTaN LWakKnura, CUpTu-

HUHI Tabmatura xam 60KAuK 6ynagn/

CyB ncuTuAraHga k™ aiHal xapaeHUHU Ky3 OngmMmunsra Kes-
TUPCaK, WCUTW/TaH Capu YHUHI OyT;naHuWwn Ky4asagum 6yr
6ocumuy 3aca owapgun. 373,16 K (100 C) gaH nactga cys-6yru
MyBo3aHatga 6ynagu, cyeB Tyga 6yrnaHmamgu. 373,16 K ga
CYBHUHI Byr 6ocumm aTmocepa 6ocmmnra TeHrnawagm Ba
CyB KaiHali 6owwnaign Ba Wy Temnepatypa (KavHaw ™mne-
patypacuga) cyB Tynuk 6yrra aunaHagu. Xyaam wy xon CaCo,
Aa ’if‘&”cgé)ﬂﬂ%a?.ym“&%”mr 60pULLIN YYYH MOLAAHUHT AUCCOLM-
naHuw 6ocummn Kninmatu atmocepa 6ocummaaH Kam 6ynmac-
nvrun wapt. MacanaH, CaCOj napyanaHraHga KniimaTu

880°C parnHa atmoctepa 6ocumura etagu. demak, 880°C gaH
nacT TemnepaTypaga CrCO, TyAunK napyanaHmangm. Arap KaH-
fJangup 6upop reTeporeH peakuus MablyM TeMnepaTypa Ba
6ocumpaa ys-ysmda 6opca, 6y kapaeH gactnabku moguanap-
fjaH burracy Tynuk TyraryHua gasom astagu. LLyHra kypa,
»KapaéH 6up kaH4a 6ockmnyga 6opca, y guccoymanaHumw 6oc-
KnynapmHu 6ocn6 yragn. M ~an”, muc (M)-cynbhaTHUHT
Cuso, 5H,0, Cuso0-4H,0, CuS0,-3H,0 Kkpuctcwnrngpar-
napn maxyga. CuS0/5H,0 HUHT cyBCUM3NaHULWN BUPUH-Ke-
TWH yTaguraH Kyhugarii 6ocknynapgaH néopart;

a) CuS0,-5Hp  CuS0,-3Hp+2H20
6) CuS0,-3Hp  CuSO*Hp+IHjO
BACUSO,H20?27CuS04+ H p

by xapaéH 50°C ga onnb
6opunagn (cys bypu y3nyk-
CU3 pasuLija peakums 30-
HacugaH y30KnawTupuo
Typunagn) P — y4 guck-
pet Kuiimatmga 6Gopagu
(V,I-pacM).

a, 6, B, peakumanapHuHr
Xap 6upu mMabaym 6ocnumaa
6opuwn pacmgaH KypuHu6 ,

Typn6an. MacanaH, (i) P?' e M nl
akKuuaga Tysgarn Kpuctann- [HrO],monb

rmapaTt cyBu 3 Monb ra y.l-pacm. Mapuyan Monsp KaTTamk-
TYLTYHYa guccouunaHuw N NapHA aHUKMaLLL
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y3rapmac (47 MM cumob yCcTyHUra TeHr) 6ocumpa 6opagm Ba
XO0Ka30.

I MYBO3AHAT KOHCTAHTACUHWHI ANCCOLUMNANAHWLL
OAPAXACKU OPKANMN NOOOANAHNLWN

C AwuccoumanaHunw (mapyanaHuil) peakUUSNapUHWUHT, aii-
HUK,Cca, romoreH (ras) cucremaga MyBO3aHaT KOHCTaHTacu-
HUHI guccoumanaHuil gapaxacu opk,anm ugoganawl kabyn
KWnnHraH. AmccoumnanaHni gapaxacu (a)

_ AwuccoumanaHraH Mofekynanap Monisip COHM
A~ MONeKynanapHUHr (Monsp) ymMymuii COHN y

Kyingarn peakunmsHUHT 60pULLINHKL (hapa3 KUNainuk;
AuyxB+B.

Qi — A MOAJaHUHT 6OLINAHTNY KOHLeHTpaunsacu. bup mons
A mopga Tyna guccoynanaHraHga 6mup mons B Ba 6up monb [
xocun 6ynagn. bup monb A — mopgdagaH a KucMu gucouna-
NaHraHgaa monbga B Ba B xocun 6ynagn.  Mosib A —Mmogaa
Tyna guccoumnanadradga (a=1), C,monb BBa  Monb B moga-
fa xocun 6ynagn. QimMonb MOAJaHW & KUCMU AuccouunanaH-
raHga C,a gaH B Ba B xocun 6ynagu:

=0 saktga ™ ™ 'o° — peakumsa 6ownaHMwmngaH onguH

/ = mwBakTga Co - C. » Cw.Cp. ~ MyBO3aHaT,Kapop TOMraH-

Ja.
by peakuuns y4yyH
vV - "Cp _ GxCx _Ji_ T N 1
A~ Cn ~ Co(l-a) 1-a O 1-a V

by TeHrnamaga C» CA MOAJaNlapHUHT MYBO3aHaT KOH-
ueHTpauusicu, C,a B Ba B mopganapHuur, C,(1-a) A —
MOLLaHVHI MyBO3aHaT KOHUeHTpayuacn, K =" cyionTupuw

neb atanagu, 6up Monb 3pyBUM MOAAa TyTraH 3pUTMaHWHT
XXMy (M\ 1) HK Kypcatagu: NN 2K 02 peakumnsacu yuyH

(Y.20)
n m'«204 "
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MoA4anapHWHI MyBO3aHaT mapuuan 60cMMUHM Tonammus. 1=0
peakumnsa éowmpga ?=°° 3nga myBo-

3aHaT kapop tonraHga N 0" —paH Tyna 6up monb, guccouma-
NnaHnwpga nkkn monb NOM \ocun 6ynagw.

a — K/OWM guccoumnanaHraHja a monb,  guccoumnanaH-
raHga 2n~a monb N O, xocun 6ynagn. MyBo3aHaT xonatmgaru
apanawmMaga ymymuiA Monnap COHW:

X n= “nra) +2/2x =« + M0 «o(l+ o) Bynaaw.

[anbTOHHMHT napuunan 60cumMnap B;0HYHUra 6UHOAH:

A-sls P - " p,
B« x PP- ¥YPoP

P., n.4Y Ta MOAAaHWHI napuman 60cUMKU Ba MOJib COHU;

Xa. — napymnan 6ocumnap WArMHAUCK (SBHU YMYyMUiA 60CcuM
P) Ba cuctemagarn MogfanapHHUr ymyMuii Mofib coHun. [e-
MakK,

A p_1lap

p. .. p-JdoLp
napuuan 60CUMNapHUHT By K,niimatnapuHn (¥.20) TeHrna-
mara Kynunca

YTy jr uy- %>2 a: (1+a) _4u2
P k204 (1H-a)» :(1-a)P , (1+a)(l-a) ; l-a~»

2 MOJIb CYBHWHT AMCCOLMANaHULINHN Kypanank
2Hp(r)?>2H,(r)+03(r)"™"
=0 2 MOﬂb 0 0 peakuus 6owwnpga;, *

. . 2-
2(1- a) “ MyBO3aHaT Kapop TonraHga.
F AVARRANES: 07407 , o
by peakuus yuyH A~ Mapuunan 6ocrmnapHii Xnco6-
nanmms; " [

X« =(2-2a) +2aba - 2&4a ;'
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w\
X mANN02 aP

AP (La)N2+a)

MyBoO3aHaT KOHCTaHTacu udgofanapu TeHrnamanapugaH
KYpuHU6 Typubauku, cypatga maCynoTnapHUHI, Maxpaxaia
m)ca jacTnabku mMogfanapHUHI MyBO3aHL: KOHUEHTpauusna-
v KynaitTmacu 6epunraH. LyHra kypa/K —uiiimaTu peak-
Umn May”cynioTnapu YHYMUHU, SbHU MyBO3aHaT Lapop TonraHja
JacTnabkn MoafanapHUHT LaHyacu max;cynoTra aiknaHraHamru-
1 kypcaTagun. LLIYHUHT yuyyH K HUHT WAMaTUHWU BUAULL KUME-
Sopfap yYyH KaTTa amanuin aumumsaTra aran

KuméBnii Kaitap peakumsanapaa Kaicv mogaanapHu gact-
nabky Ba Kaiicu MogfanapHuM MaxcynoTt cudatuga Kabyn
Kunuwra Kapat, myBo3aHaT KOHCTaHTACMHWHT COH KMiiMaTy
\am Typnunua 6ynagn. MacanaH, aMMWaKHWU CUHTE3 KUAWULL

pPCakUMACUHUHT MYBO3aHaT X0NaTUHU 2KH3 MKKK
XWUN WaKnga é3nil MyMKWUH:

3H2t K ,# 2KH3+AH {a)

2blH3 3H,+H2+AH (6)

«a» peakuunaga H,, — pactnabku mogganap, HH3 —

MaxcynoT; 6 — peakumaga, akcmHya KH3 — pga;ctnabkm mog-
na, H,, N2maxcynot. [lemak, 6y peakunsnapHuHr  Kuiima-
™M Xap Xun 6ynaau. JIeKMHAaKMKaTha MKKanacu xaMm 6utra
peakums GynraHn ydyH K 6uTTa Kuimartra sra 6yumwm ke-
pak. LUyHra kypa, Kalicu mogganap gactnabku Ba Kaincu moj-
fanap MaxcynoTnUrMHKM aHUKNawga, KYniugarn Kkomga Kabyn
KNNNHTaH. Peakuna 3K3oTepMUK pasuiua ésannaan. MacanaH,
IOKOpugaryn MUconnMm3aa «a» peakunsaga NCCUKIMK axpana-
AN —3K30TepMUK pasuifa 60pagn, akcuH4Ya 6 — peakuma-
a WUCCUKNUK 0TUNagn — 3HA0TEPMUK paBuwwga Gopagu.
KOKopuaarn Kkomgara Kypa, peakuusaHu «a» waknga ésui Ke-
pak. by xonga H,, N2gactnabku mogganap sa KH3 maxcynot
bynagn. XXagpannapfa K HUHT KMAMaTUMHW Genrunawiga iy
Kougara abTM60p 6epunrax.

yBO3aHAaT KOHCTaHTaCMHW BMP MOJSIb MaxcynOTHUHT XOCU/1
6ynmwura Kkapab xucobnaw Kepak, macanaH:

3H2+N2=2NH3,
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H2+1K2=KH3
| "R

Kp Ba  Typnu Kuiimatra ara 6ynm6, y Kp = ra TeHr.

CuCTEMAHWHI MyBO3aHaT X0/aTaarn TapKnuorMHU aHmi M alu

KOHCTAaHTAaCMHWHT KWMiAMaTU Ba facTnab-
KW OfIMHFaH MOAAanapHWHT MUeAopu Mablym bynca, MyBO-
3aHaT xonatmgarn cMcTeMaHWHI TapKUOGMHN Xncobnab aHmMK-
naw MyMKWUH. BYHWHT y4yH, MyBO3aHaT KOHLeHTpaumnsnapu-
6ynagn. by xun xucobnap, MyBo3aHaT
xonatmgarn TapknoHu aHuknaw 6unaH 6up karopga, peak-
UMSHUHT YHYMUHU, AbHW AacTnabku mMogfanapHUHI KaH4va-
MaxcynoTra annaHraHIurmMHu Kypcatagu!
Mucon Tapukacuga Kyimgarn peakuusHn Kypannuk:

A+B N C

N=0 A b Owmonb
rmys, (A -X) (b-X) X MOJb

AbHM X MONb € Xocwun 6ynraHfga, gactnabky mofjanapHuUHr
peakumsira Knpuwmai KonraH mukgopu {a~x) Ba {b~x) Monb

umlapm ~ Y®03aHaT KOHLeHTpa-
K' — X
N~ (asx) (b ox)
Ba
x\Ka+Kb+1)x+Kab=0

eunnaan. LyHpaih Knnno,
x"{a X), (o—x) KUMMaTnapyu aHWKIaHagu.

KnméBunii peakuusinapHHIE M30Tepma TeHriamacu

aA+bB” B+EO peakuuaga MLITUPOK 3TaéTraH mMoAna-
nap wmaean rasnap KoHyHura 6yicyHaan, ge6 apas Kunai-
MOA4anapHyHr 60WNaHrny nap-

unan 6ocumnapu 6yncuH. ®apas Kmnainmk. A B B w O
MofJanap Wy Kafjap Kyn GyncuHku, » mogfafaH a Monb B
MoAfafaH b Monb peakuusra Knpuwné ¢ Mosib B Ba 2 Mob O
MOZLAa XOCWA KUMraHAa, CUCTEMaHWHT Tapkubun gesapnam ysrap-

168



mMacgaH KoncuH. Peakuus 6y nycmnHaa yT'KasunraHga, apaéH
TepMOAMHAMUK KaiTap 6ynagn. Arap KypcatuaraH MUKLop-
farv mofaanap peakumsara KMpuiica Ba peakums M3oTepMuK-
n3obapuk wWwapoutga 6opaétraH 6ynca, Mmbé6C hyHKLMACK-
HUHT y3rapuiimn Kymuaarmya éynagu.

AC = Xuyh- = (h g +~ ") _ ™) (y21)

By TeHrnamara U HUHT Kuiimat ypHura u,-b/171nP Hu
KYWCcak:

AC=(®0o,/)+~0|C-¢,MN0]|5) +
+ FUdInP~™) + glnPff -alnP”

(V, 9 Ba ¥.21) TeHrnamanapfaH;
A0 =-PT1nK +PT1nll- (¥.22)
éKkn

AO = KT
. (¥.23)

Xyaan wyHgaih myno”asanap 6unaH enbMronbl, yHKLWA-
CUHWHT y3rapuwu;

AP = KT (424)
[emak, AP 6ynraHnUrnaH, Makcuman ULLIHWHT y3ra-
pULLIN;
_ . PBP&
= 4T 1nK, - In } .25

(Y.23), (Y.24) Ba (¥Y.25) TeHrnamanap KuWMEBMI peakumanap
nsoTepmacu €KW BavT-Todd umsoTepmacu Aeinnagn. Pean
cuctemanap yyyH 60CUM ypHWUra y4yBYaH/MK, KOHLEHTpa-
LUWS ypHUTa TEPMOANHAMUK aKTUBUK UoLanapuHn KynmLl
Kelw K 6ynagw.

FTypryH TemnepaTypa Ba TYpryH xaxmaa, éKu TypryH Tem-
nepatypa Ba TypryH 6ocumpa peakyuanap thakat A"éku AO
KamasaguraH inyHanuwiga éopagm Ba ynap MMHWMan Kuiimatra
ara 6ynraHuja MyBo3aHaT Kapop Tonagu. PeakuUAHUHT U30-
Tepma TeHrnamacu xap KaHpgan peakumns yyyH APv& AC Kuii-
mMaTnapHu'xmcobnalura Ba gemak, peakumsa Kacu nyHanuul-
fa 60pULLIMHN aHUKNaLra UMKOH 6epagu.
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M3oTepma TeHrnamanapra myesouk, (¥.23, ¥.24) AP, AC

- KUAMaTAapuHWHT y3rapuwmn 1 n -~ > InKp 6ynca, 40O,
A B

ABHW peakuma HaTwkacuga AC?KuiimaTi owaan, jemak, pe-
akumsa 6opmaiigm. N <\nKp 6ynca, A(7<0, SbHKU pe-

akuma 6opagun. Jemak, 6y MKKana KyLwnnysumn KaTtanuknap-
HUHI HUCOATUMHK y3rapTupnb gactnabky mogganap sa Ma™cy-
NOTNap KOHUEHTPaLUUACUHUHT HACBATUHY Y3rapTupuil Mym-
KWH Ba By MyHanuw cucTemMaga MyBO3aHaT X0fiaT Kapop Ton-
ryHuya faBoM 3aTafu.

MabnyM MOLAAHUHT KUMEBUI peakuusara Kupmwm K,0ou-
NNATU YHUHT KUMEBMIA Molimnaurn 6unaH ynyaHagu. beptno
npuHuunura kypa, KAMEBUIA MOWMNAWUK YNnyoBu cudatmia
peakuua gaspuja axpanmb UvkKK.aH UCCUKAUK Kabyn K,unu-
HALWW KepaK. QHAO0TEPMUK peakuMaNapHUHT MaBxXyanuru oy
(OUKPHUHT HOTYPPU 3KaHIUTUHKN KypcaTagu. JIekuH 6y npuH-
umun ak.at abcontoT Honra A H Temnepatypaga y3 Ky4uHu
cakMangn. Kumésunii peakumanapHuHr y3-yaunda 6opuil-6op-
MacMIMHN aHUK M awaa peakuMsaHUHT UCCUKANK 3D(eKTu
6unaH 6up K,atopfa aHTPOMUAHWHT y3rapuwiunra, peakumara
KUpuWaéTraH MoAAanapHUHI KOHLUeHTpauuscura 60riumk.
3KaH/INTU X,aM 3bTMOOpra ONMHULLKN Kepak. 130Tepma TeHrna-
macura MyBOMK;, peakuuanapHuHI y3-y3unda 6opuiu-6opmac-
NUTAHUHT YMYMWIA WapTU peakuusara KnpuwaeTraH mogga-
nap KOHUeHTpaumsanapu opacugarn Hucbatra xam 6ornmk,

JYPAN KUMEBUMIA peakuymsnapHuHr ys-"3itba 6opuiu-6op-
MacnmMruHn n3oTepma TeHrnamacu acocuja conumwTupué
Kypuw MyMKWH. OfgaTtga 6y Xun coNMWTUPULL cTaHaapT wa-
ponTgaa onub 6opunagu.

CraBgiapT WapouTga cuctema naean rasnap apasalimacuaan
néopart bynca xap K,auicu rasHUHr napuman 6ocMmu atmocdepa
6ocumunra eku naean aputma 6ynca, xap Kaucu spysyum moaaa-
HWHT 3pUTMajary KoHUeHTpaumsanapu éupra TeHr 6ynaau:

PrP{=Py..P=\ 2abl.,
C==C2=C3...C,=1 kmonb/m" (Mmonb/n).

Arap pean cuctema 0ysca, xap Kalcu MOLAAHWHT y4yyB-
yaHAUrMHK 1 aTMocdepara éKu TepMOAVHAMUK aKTUBIMTUHY
6vpra TeHr ge6 onMHagu:

atm.,
an-a™~ay..a.=\ KMonb/M™ (Monb/n).
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By BakTa M30Tepma TeHrfaMacugaru napuman 6ocumnap
nncbatn 6upra TeHr 6ynagn sa 1nd 1nP.=1n1=0 6ynagn. Ha-
TUXKaja M3oTepma TeHrnamacu KyWiupgarum KypuHulira ata
6ynaaw:

AC°=-~rJing;; AG°=-RT\nK
Al’M-NNNA;,; ae°=-kw k"

By TeHrnamaga «O» anomaty NOTeHUManNapHUHT cTaHaapT
napouTra MaHcyb aKaHAWIMHW KypcaTau.
(111.50) Ba (V.27) TeHrnamanapura Kypa:

AO0°=-KLI K=z °-TAS8"
Ba

RInKa=

By TeHrnamanapgaH KypuHuo Typubaukn,  HUHT Kuiima-
TN AS° 6unaH AH® ra 60rnuk Ba 6y KatTanmknap“K Kuiimatura
Kapama-Kapluy Tabcup Kypcatagu. AHITAS 6ynraHga \nK =0
T 6ynagn. T~ opTuwun 6unaH 7AIS°}aMopTtagn, femak,
K KUAMaTUHWHT y3rapuivra nact TemnepaTypanapjia aHeprus
thakTopn (AS°), toKopy TemnepaTtypanapga aca sHTponus gak-
TOpW Kyunu Tabeup-kunagu. LLyHra kypa, abcontoT HOMb aTpo-
hraa KUMEBMIA MOMUNIMKHUHT YN40BK cudhaTtuaa AH® (MCCUK-
UK 3PHEKTUHN) Kabyn KUANHULLIN MYMKUH.

MyBoO3aHaT KOHCTaHTacu KuiimMaTu KaH4a KatTa 6ynca,
peakums Typpyu TOMOHTa LWyH4Ya Kyn 6opagun. [emak, roKopu-
Aarn TeHrnamara MyBO(MK, SHTPONNA KaH4Ya Kyn opTca Ba
HTaNbNUA KaH4a; Kyn Kalvlamca peakuus Tyrpu TOMOHra
LWYHYa KYynpoK 6opa,u,m ;

JeMak KUMEBUIN MOMNNNUKHUHT ynuamid AC, A/’6ynuin
Kepak. \Y

"IPI. KUMEBUW PEAKUNANAPHWHI M30OXOPA BA U30BAPA
TEHTTAMANTAPU

MyBo03aHaT KOHCTaHTaCUHWHT TemnepaTypara 6ornnk XOnga
y3rapulLInH1 n30xopa-nsobapa TeHrnamanapyu udgogananau.
3oTepma TeHrnamacu (V,23) HM TemnepaTypa 6yinya gud-
(hepeHLmannacak:

ra sra 6ynamms.
Fm66¢C-Ienbmronbl Teyrnamaci'(LU.62):
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«”™.23) TeHrnamagaH Ba

Tw un
(ar) "Hr kuiimatm (¥Y.26) TeHrnamagaH onmb6 KYnunca:
_ A
AN (Y.28)
eKn 9p-aa 6ynraHNUrngaH
dinKp ~
(Y.29)
Kenné ymtanu
(T (Y.30)
v (¥.31)
Ba M306apa%3\YTNe I A nsoxopa (¥.30)
c\nK ~ _0_
KT (¥.32)
KypuHuwaa 6ynagu.
nMK MycaaT Wmwwopanw 6~"nagu, gemack < o ayna» I H n
mnlC T Caglrf e "m« “
»"YMn

Ukl ,
KamMmaaau. YHIra Kypa 3K30TEMUK NM

MUHW OLLUMPULL YYyHNYanHm
Typaga oMb 6opuil keoak dHnM1 «Mmnepa-

K 6unan T opacupgaTm, ™ p/~rnn
3apypwuii amanuin )(ucobnap™ Eantp ™ '™ “

639_8 TeHraMaCMHN UHTErpasiall KekK Og
MHTErpasiaHca: Kepak. . TeHITaMa
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A ZA A (¥.34)

,El,ap"’\pOT,an"" A @i TM e A pre TM ™

6ynaau. Neo=NIN L Np=pa-"T AT
byHaaH:

In K> - \n°
(¥.35)

Jemak, 5 - , AbHU B HWHT KuiimaTuHu [6" opK.agu

A TTA
ARa

Y gl MyMKUH,
naHc (V30) TeHrnamacu T~T~ uérapackga uHTerpan-

*
Arap AfA=con81 (ALL<p{T) ae6 thapas Kmncak
2 éNnN 1+ A

maTth’ T, Temnepatypagarn Y napHUHT Kuii-
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MYBOSAHATHUWHI CUJIXNWN. NE-WATEJNIBE NPUHLUMNN

Y3rapmac TallKW WWapouTAa K;aidTap peakuuss 6opaétraH
CUCTEMAHWHT BaKT yTULIK BunaH ysrapmaiiguraH xonatra Ke-
nvwmra MyBo3saHat xonatu feinnaln. JIeKUH Talwku wapouT
y3rapraHuja MyBO3aHaT XaM LWyHra kapab ysrapagu, SibHU
AHTY LWapomMTra MOC AHIM MyBO3aHaT X0NaTy Kapop Tonaju.
fap KaHfail MyBO3aHaT HUCOMAAWP.

Kumésnidi peakumsanapHMHr MyBO3aHaT xonatura Temne-
paTypa, 60cyMM Ba MyBO3aHaTAa MLWTUPOK 3TaéTraH MoAaa-
NapHUHT KOHLEHTpauusacu Tabcup atagu. Arap 6y daktop-
NapHWHT BupopTacy y3rapca, MyBo3aHaT 6y3unagun, SbHU MOJ-
JanapHUHT MyBO3aHaT KOHLEHTpaLMACK y3rapaau, XapaéH Ba
y3rapraH Tallku LapouTra Moc MyBO3aHaT Kapop TOMryHuya
[aBOM 3Tagu. Tawwm;y WwaponT TabCcupuia MyBo3aHaT KOHLEH-
TpaynanapnHMHL ysrapuniwinra mysosaHaTHUHT CUTDKULLN ﬂ'eVIVI-
nagn. MyBo3aHaT CU/IKMULLM HATUXKACKAA peakLmnsa MaxcynoT-
NapUHUHT MUKLOPW (KOHLeHTpauusacK) Kynaica, MyBo3aHat
yangaH yHrra (AbHu Tyrpu peakuusa yHanuwuga), peakuus

facTnabky MoffanapHMHI KOHLUeHTpaumnacu
KynairaHga aca MyBO3aHaT YHraH yanra (Teckapw peakuus
AyHanuwnga) cumxkuingn. Taliky WapouT y3rapulln HaTu-
Kacuaa MyBO3aHaTHUHI Kail TOMOHra cuio Twn/le-LLlaTense
npuHuyunura OyicyHagu. By npuHUMnra Kypa, arap myBosa-
HaTAary cMcremara TawuapmugaH 6upop Tabcup KypcaTwuca,
MyBO3aHaT LY TabCUPHU MYLOTUL TOMOHIa CUMKUIAAN.

TemnepaTypaHUHT TabCUPU MUKLOPWIA XUXaTAaH N30Xopa-
n3obapa TeHrnamaciiga akc atraH. LLlyHgaii Kunm6, nioxopa-
n36bapa TeHrnamiicy Jle-LLlatenbe NpUHLUNUHUHT Temnepa-
Apa Tabcupura HucbataH ndogacmanp. by npuHumMnra MyBo-
(MK, TemnepaTypaHii OLINPULL MyBO3aHaTHN 3HL0TEPMUK pe-
aKuMs TOMOHra, nacaTMpull 3ca 3K30TepMUK peakuus To-
MOHra cumkuTagn. MacanaH, peakuusiHu onaii-
nuk. byHga KH3 xocun 6ynraHga MCCUKNUK axpanagn. Temne-
paTypa KyTapunica, MyBO3aHaT YHIAaH vanra CumKuingm, oyH-
Ja “H3 HUHT KOHLUeHTpaLusacy KaMasan Ba akCMH4Ya Temnepa-
Typa nacatmpusica, MyBo3aHaT YyangaH yHrra cumkuingu. de-
MakK, 6y peakUuMAHUHT YHYMUHW OWMpUL y4yH MyMKuH Kagap
nacT TemnepaTtypaga oMb 60puLl Kepak 34w, NEKUH, odataa
6y peakuus 500°C atpodmga onnb 6opunagun. YyHkm Temnepa-
Typa nacaica peakuus Te3Mrn Kamasgn. PeakKuumsiHW Kaiicu
TemnepaTypaga 0116 60pULL KepPaKAUTUHW aHMKNawWwa Tem-
nepaTypaHuHI WYy WKKU XU KapaMa-Kaplu TabCUpPUTUHA
XWUco6ra OfIMHraH Xonga onTUMan LWapouT Tonunagu.
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BocmunHr Tabempun. KOkopmga 6aéH sTuaraH npuHLMNra
MyBO(MK, 60CUM OpPTULLIM BUNaH MyBo3aHaT 60cuM KaMasan-
raH peakuma TOMOHra cumkuigu. MacanaH, aMMUaKHUHT
xocun 6ynuwl peakumscyu 6unaH TaHUwannuk. Yan TomoHaa
4 Ba yHr TOMOHAA 2 MO/b Moaaa 6op. Jemak, peakums yangaH
yHrra 6opraHga 3HMKA  2KH3, abHu blH, xocun 6ynraH-
fa 6ocumM Kamasagu, akcuHYa, XKapaéH yHrjaH 4vanra 6opraH-
pa (NY8 axpanranga) 6ocum optagn. LyHra ke, 60cum
opTraHfa mMyBoO3aHaT YangaH yHrra, abHu 54H3 xocun 6ynaui
TOMOHra cumKMngn. LLYHWHT yyyH aMMWAKHWUHI CUHTEe3M
toK,0pn 6ocmaa onnb Gopunagm.

KoOHUeHTpaUUAHUHT Tabcupu. Arap mysosaHaTaa
WMWTUPOK 3TaéTraH mogganapfaH 6MpPOPTACUHUHI KOHUEHT-
paumscy owupusica, MyBO3aHaT WYy MOALa KOHLleHTpauuna-
CMHWHI Kamanuwura onnbé KenaguraH peakuusi TOMOHUTa
cumKniian. Macanan;

4AHC1+02# 2Hp+2C12

ByHAa MyB03aHaT YHI TOMOHTIa CU/MKULLIN NUyH X110 Ba CyB-
HUHT (EKW OUTracMHWUHI) KOHUEHTPAUUACMHM KamanTupuLl
(peakums 3oHacugaH yMK,apnb 60pr6) EKM KNCNopos Ba Bo-
[0POA XNOPUAHUHT KOHLEHTPALMSICMHM OLLINPULL KepaK.

ApanaliMaHuHT Tabcrpu. Arap yMyMuin 60CMMHN M3rapTtup-
mMaraH xonga, rasnap apanawimacura peakuusga UWTUPOK
aTMaligurad apanawma Kyliusca, Xakm opTagu, 6y aca apa-
nawma bynmaraHga peakuusaga UWTUPOK 3TaguraH moaganap
napuman 60CUMUHUHI KamMaluwmnaek Xonra TYyrpu Kenagw.
[Jemak, cucTeMaHuHr 60cMMK KaMmaliTvpuaraHia KaHaan ysra-
puw 103 6epca, Oy xapaéHga xam LWyHAal xonaT 13 bepagw.

MYBO3AHAT KOHCTAHTA KUAMATUHN AHUKNALL

Taxpunba BocMTacMaa aHMKaw. MyBo3aHaT KOHCTaHTacu-
gm 6eBoCcMTa TaxXpubaga aHMKNALUIHUHT 6UP HeYya X1 ycynu
op:

1) peakyusHM MyBO3aHaT XonaTurada faBom 3TTUPKUO,
KaHgali 6ynMacuH MyBO3aHaT KOHLEHTpauusnapuHu aHuK-
naw;

2) n30TepMuK-n3obapuk noteHuman — AC HUHT y3ra-
PULWINHW aHWUKNab, cyHr AC - —KT[K”An,w  HW Xucobnall
AC® wu acocaH MKKK ycyn 6unaH ynuawl MyMKWH: a) ranba-
HUK 371eMeHTa 3N1eKTP OKMMWU TabCcupuga peakuumsaHu n3o-
TEPMUK paBuLLAA YTKa3nb, ranbBaHUK 3N1EMEHTHUHT 3/1eKTP
IOpUTYBYM KyumHKU ynuan! opkanu A(r xucobnaHagw; 6) pe-
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aKUUAHUHT UCCUKAMK 3(h(eKTn Ba sHTponusicn AG’ysrapu-
WWNHK yn4yab, AO=AH—TA3 TeHrnamagaH AO XxucobnaHagu.
TonunraH MyBo3aHaT YMH MyBO3aHaT 3KAHAUTUTa ULLOHY
XOCW/ KN YYYH YHTa UKKW TOMOHMaMa BHJaliuLw Ba Xap
MKKKN Xonatga 6up Xxun HaTva onuw Kepak. MacanaH, H2+12
2H1 peakUUSAHUHT MyBO3aHaT KOHCTaHTa KWAMaTUHWN aHUK-

nawl yyyH AN 2H1 peakuuscn, sbHM HH3 xocun 6ynuw

peakLMACK MyBO3aHaT xosaTraya asoM aTTmpunrad. CyHr MH3
HUHT aXpanuw peakumacn bl K H2+12 myB0O3aHaT Kapop
TOMryHYa 4aBOM 3TTMpUnagu. by mkkm Taxpubaga 6up xun
HaTuXa ONMHULWK KepaK (¥Y.2-pacm).

JleKMH MyBO3aHaT KOHCTaHTacCWHW 6eBocuTa Taxpubaga
aHMKNalW Ba aHWK HaTuka onuwl KuituH. LLyHra kypa, MmyBo-
3aHaT KOHCTAHTacu acocaH TepMOAuMHaMUKa KOHYHMapu ép-
jamuaa Hasapuil xuco6nab tonunagu. by TepmoguHamuka-
HWHT KaTTa toTyknapuaaH oupnamp. Kyinnga mysosaHat KOHC-
TaHTAaCUHWU Hazapuin (Taxpuba “KasmacpgaH) xucobnawl ycy-
nura Kuckada Tpcranuné yramms.

KunuméBunii peakuusinapHUHI MyBO3aHaT KOHCTAHTaCUHU Ha-
3apuin x;ucobnaw. TepmognHaMmKka, MyBO3aHAT KOHCTaHTacK
KniAMaTUHM Taxpuba yTKazmail Typub Hasapuii ycyn 6unad
Xncobnab Ymkapuwra UMKoH bepan. by katTa amanuii axamu-
ATra ara 6ynnb, yHW Kyiupgarn TeHrnamasnapra acocnaHuo
(Y.35) xucobnaHagm:

AO°=-KLWW Kp; ATr°=~A7\nK"

Y3 HaB6aTmuga AO=H—TA8 6ynraHnga, AO HUHT Temnepary-
para 6ornaHuWMAaH Ba feMak, AH, A8 HU OGWIMLI Kepak.
MoAUaHUHT 3HTanbNMACKM H HKU Ba 3NTPOMNMACK 5 HU Kyiiu-
flarnya tacaBByp KMAnLW MYMKUH:

H=H,,+LL,; 5=5/5"

Hp, 54 — abconoT HOMb Temnepatypa (T=0) garn Kuimatw.
HY, 5" Mabnym TemnepaTtypagarn Knimar 6unaH abcontoT
HoMZarn KnimaTnapHuHr apku. HA 50 —TemnepaTypara 6or-
NuK bynmaraH kattanuknap. by TeHrnamanapgad: 0=(H 1 H " -
T(515.1) Ba c]0=c1H™—Tc[5.1.-(5a+5.p)clT ra ara 6ynamms.
LWyHaan knnué, 6y KaTTaIMKNapHUHT abCcoNlT Honaaru
KMAMaTUHU 6unnw kKepak. by macanaHu, SbHU TepMOAuHa-
MUK QPYHKUMANAPHUHT MablyM LlapouTaarun abcontoT Kuii-
MaTUHW aHUKNAWHWU TepMOAUHAMUKAHUHT 111 6O KOHYHMK
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(HepHcT-MNnaHk noctynatnapu) eun6 6epraHnuru 1V 6o6aa
K,ainj 3aTUNrax;

AC°=-2,3K L K"

AC°=AH°-TA5"
by TeHrnamanapgas;

‘8% =-2" +0 <n37)
I8 Ap® - T Temnepatypagarm K~

by TeHrnamanapgarun AC°, Al"”peakuns xapaéHnapugaru
6y hyHKUMANapHUHT y3rapuwn. Kyiingarn KUMEBuii peakums
Y4yH;

aA+bBAC1B+EO
AC={(10~+E0")-{aC,+b0")

AH, A8 nap xam LWy Tap3ga xucobnaHagu.

by TeHrnamaga; AH°, A3°, AP°, AC”nap A, B, O, O —
mogaanapHuHr T 298°K TemnepaTypagaru K,uiimatnapu (Tep-
MOANHAMUK (YHKUMWANAPHUHT CTaHAapT KuiimaTtnapwu), 6y-
NapHUHT KMAMaTU MablyMOTHOMA >XagBainapuga bepunraH.
Ly iycuHga Tonunrad «K» cTaHgapT wapouTra MaHcy6. bou-
Ka Temnepatypanapga «K» HUHT KWAMaTW peakUuUAHUHT 130-
xopa™n3obapa TeHrnamacugaH (¥.28) gonganaHm6 Tonuna-
An. Y3 HaBbatmpga (111.16) sa (111.30) TeHrnamanapra myBo-

uk;

AHr =AHT + /ACpC1T (¥.38)
298

T'C
ABT = A28 + \~~dT 1y 39)
298

(¥.32), (¥.33) Ba (¥.36) TeHrnamanappaH;
-

-
ACT= Afl208 - TA82W, + / ACp('T-T (yu
298 298

Ba (¥.37), (¥.38), (¥.39) TeHrnamapgaH;
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1§ Kp 2,lUT  1:M AT | +
298

+ (Y.41)
298

Kenn6 uuk,agm, byHpa:

0-7298 = E(«/[-"298)max -X («/AHA298)pgacT.
A%5298 “ X (MA>"298)max “X (MjAH 293 )gacT.

~ X(M"p)max )aacT.

Jewmak, 6y TeHrnamagarv MHTerpannapHu e4ynil yuyyH moj-
fanapHuHr VKK curnmm Temnepatypara 6ornuk, \onga
y3rapunHm éunuw Kepak. Ogatga, K — K,MCcMaH Takpubuii
Xucobnaw ynn 6unaH Tonunagu, NeKMH 3apypusT Tyrunra-
HUAa aHuK, X,ucobnap Gakapunagu.

BupuHum TaxmuH: dapas K,Unaiamk, peakumagaH
ONIAUHIN MOALANAPHUHT UCCUKAIUK CUTUMAAPU AUTUHAUCK
Max,CyNIOTNAPHUHT UCCUK,IMK CUTUMAAPU AUTMHANCUTE TEeHT
6yncuH. by xonga ACM=0 6ynagu, (¥Y.41) TeHrnamagarm WH-
Terpannap Hofira TeHr 6ynagm Ba AO°=AH~gn- byna-

AW, YHAaH

r.3ar ~ 231

Arap 6y TaxMuHunii xucobga A(?°>0 6ynca, peakumnsa 6op-
mainan, AC°<0 3KaHAUTWM peaKUWSAHUHT 6UpP TOMOHNaMa
6opuwnHN Kypcatagu. byHpain xonga HW Xxucobnawra
XoxaTt konmangn. Arap AC?°<0 6ynca, 6y xonga peakuus
KaiTap Tap3ga 6opaau Ba HM Xucobnaw ydyH 3apypaT
Tyrunagm.

Jemak, HW Xucobnawl yyyH xafBaijaH OfIMHIaH Mab-
NYMOTNIaPHUHT Y3UTUHA eTapau bynagu.

MKKMHYM TaxMuH: dapas Kunaiinuk AC =con8/
OYNCUH, ABHU UCCUKNUK CUTUMIapX TeMmnepaTypara”N6ornvmk
amac, ge6 apas kunuHagu. by apas TemnepaTypaHUHT Ku-
YMK y3rapuwl yerapacuga KynuHuya tyrpu 6ynagu. byHga AC
HW WHTEerpan TawkKapucura Ynkapuw MyMKUH:
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Er - _ rBEx+ \(T_298)-T 1In
298
= AS1298 - 775298 + ACp(T - 298) - TACP{\n™\A =
= AS98 - TA6™B - ACpT[" - 1+blA) =

= AN - TAB2% - \igACPT .

byHaa; -\ +bl -~ .

L,-HUHT KuiimaTn TemKuH Ba LLIBapumaHiap TOMOHMAAH
TYp/Au TemnepaTypa y4yH >xafsan Tap3unga bepunraH. by xucob-
nawHu 6up Kagap eHrunnawTupagm.

Arap 6y TaxMUHNapra KaHoat KunuHmaca, K HUHT Kuii-
matn (¥Y.41) TeHrnama 6yiunya aHMK XnUcobnab Tonunagm.



M EBEOB
CTATUCTUK TEPMOAMHAMWKA

TepMognHaMUKa QYHKUUANAPUHUHT K.MAMATUHU WKKK
ycyn OWNaH aHWKyTall MYyMKWH; TepMOAMHAMUKa ycynu 6u-
naH, 6yHU toKopuga 6ax,c aTungn. MIKKMH4YM ycyn — ctatuc-

TUK TepMoguHamukagup. Ly ycyn Tyrpucuga kucaya mab-
nymoT 6epamus. CTaTUCTUK TepMOLMHaMWKaHWHI acocupa
bonbuymaH TeHrnamacu étagn (l11.12): S=K[nw.'~

TEPMOANHAMUK ®YHKUUNANAPHUHI MATEMATUK M®OJACH

dapa3 Kunainuk, 6up Mosb naean ras N30MpAaHraH cuc-
TEMaHW TalKuWa 3TCMH, N N N~ .. Monekynanapu Ba E
... 3Hepruscura ara oyncuH. by x;onga Mogaanap CoHu

Ba CUCTEMAHUHT NYKMN 3HEPTUSCU TYPpPYH KaTTanuKAMp:

N ZE =const; u =2 EiNj =const (VL]

(111.112) TeHrnamara W HUHT kuiimatuHy (111.113) naH onnb
KYiinnca Kyiimgarura ara éynamms,

8 arNatary (VL1a)
Arap CTUPAVHTHWUHT Takpubuin TeHrnamacugaH goinganaHni-
a
1n/"=Mn

3KaHINTUHW 3bTUBOPra onne;
S=KMnN-KLN\xxN. '

Hd acumHm xocun Kunamms, €Ku:
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rNJ/1 =
MIn ] (Y1.2)

By TeHrnamaHu TepMoAMHaMUK MyBO3aHaTaa 6y/nraH Ba
MyBO3aHaTja 6ynimaraH MakpoTa’\CvMAaHuLWNap y4yH Kyanai
MYMKWH.

®»0/bIAMaHHVHT MOJIeKYanapHu aHeprus KuikmaTu 6yiin-
ya TAaKCMMIAaHULIM XaK,naaru KOHyHura MyBoguK:

or -EVKT
Ni=87 U TKT (Y1.3)
by TeHrnamaga
_ ~ELKT
Ne-E1/KT . } .
byHpar =2 )NonaT WNrmHaucn ékay;onaTnap 6ylinya

TaucMMaaHuLW (yHKumsicn ae6 aTanagu, y CTaTUCTUK TEPMO-
OWHAMMKaga sHT aaMUATAN KaTTannKAUp, YYHKU T aaH ¢oli-
JanaHnwob, Mofja XonaTNapuHWHI TEPMOAMHAMUK PYHKLUA-
napuHun xncobnab ymkapuw MymMkKurUyHoHuu, (¥Y1.34) TeHr-
namanapjaH:

1 =~ ; 1n” =-1n"r-N» (Y1.5)

(¥1.2) Ba (VI.5) TeHrnamanappaH:
5= + (V1.6)
'LNi = N 6yaraHaurngaH JIE  In” nr; mEl =u\

kK =-§[ OynraHnurugad /e~ A A Nemak, 6up Mosb ras
YUYH 3HTpONUS Kyihuaarn ngogara ara 6ynagu:
5=2rInZ +" = AYVInZ+f

OPKKWH 3Heprua P=u-T8 bynraHnaurngaH (¥Y1.7) TeHrnama-
JaH:
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P~~R™MNnZ~kN~™\nZ... (YL8)

CucteMaHUHT UYKK aHeprusacu; £°=2>xE. Ba (VI 3) TeHr-

namaca MyBOpUK M, 6 NraHAUIMAaH, UYKK
3HEPIUA YUyH;

(Y1.9)
ngpopa Kenmoé unk.agu.
Eku (LU.45) Ba (VI1.8) TeHrnamanappaH
(VI1.10)
(111.42) Ba (VI.10) TeHrnamanappgaH;
Mm=p+T8=-kT\nr+kr\nr+krt (™"
T.n)
TeHrnama xocun 6ynagu
Tor*agn? ~ TeHrnamanar*aH 6ocum yuyH udoga
(Y1,12)

(VI.11) Ba (VI.12) TeHrnamanapgaH sHTanbnus yyyH ngoga;

H,Mm.py, a1 \M1 +1T (M), (Y1n3)

C YYyH Kyihuparn mdoga Kenub uik™agu;
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0-"P.PY~A-AThbl 2.9T (M)~ T.M)

Bup monb ngean ras yuyyH
0=P+PY=-K7\n2+KT (VI.15)

VI1.14 Ba ¥1.15 TeHrnamanapgaH {s”~y)y =1 3kaHauru

KYPUHNG Typunban.

Bu3 tokopuaa,* inkpoxonatnap 6up-6MpuaaH thakat sHen-
MAKWWTN 6 T T PapK Kunamu bapmK”™mIN
N . __a/ioMaT/Iapuy 6u -
naH xam apknaHuwy MyMmKWH. ByHAai xonat gana>kaHum?

MOMeKya Mab/lym 3Heprua aa-
aHeprusadaH 6ollka anomatnapy 6unaH gapk Kun-
raH f, MuKpoxonatnap 6yrnya Takcumn”~ca TepMmogxKaXk

AXTUMONNNK XK =
X - --NH\?ENs raTeHr 6ynagn Ba

Mab/lyM SHEprL fapaxacu KaliTanaHaju Ba ? CTaTUCTUK Or1o-
T™KKa ara gemnnagn"tatuctuk ormpnu/'cuctw Hul A
Machr™ " AXTUMONAUTUHWN aHrnaragu.'

N = e-NalKT MNN~E /KT MN~ENKT  N-EAKT AA-LWLIKTA

3HEeprus gapaxanapu 6V|p—6v||_:pmra AKWUH
bynca, ynapHu TeHr ge6 aiTull MyMKUH. E~E=E- Ba 6yK-
Jali naiTaa GUPUHYN MKKU KYLUUAYBUMHU ~-ENKT  6unaH

agMawTMpuw MyMKuH. LLIyHUHraek, E =E =E =E 6Y¥nca 2 -
4-5-kywinnysuunniap 6unaH anman!tupunagm 2 ~

6 N H COHNap sHeprusiHUHI KaliTanawmn AelisnaT. @ YHKLLL-
napHu Kynufaruya el MyMKUWH:

YMyMaH, OyHgalh xonnapga xonat ivpunancu N ra TeHr:

(V1.16)

6" rnagn. by xonatga (1Y.5> TeHrnama KynHgaruya ésmnagu:
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Ba (¥Y1.9) TeHrnama;

M =bNjEl = giEie-A</An (VI.17)

6ynagu. byHu okopugaru myno”asa Ba TeHrnamanapga abTu-
6opra onmw Kepak.

XONAT NNPUHANCKU

WyHpaii kunn6 (V1.?), (V1.8) sa (VI.13) TeHrnamanap-
faH KYpUHNG TYypubanKN, TepMogMHaMUK PYHKUNSNAPHW CTa-
TUCTUK TEPMOJMHAMMKa épAaMmpa Xxucobnaw xonar AUruH-
AVCUHKN xucobnawgaH néopataup./donat AurMHancn z —
YMUOBCM3 MUKAOPAMP. YHUHT KUAMATU MOAAAHUHT MOJMEKy-
NAp OrUpANrura, Xaxmura, Temneparypacura, Mosiekynanap-
HUHT XapakaTnaHuw Typura 6oramk. Arap cucrtema wgean
6ynmaca, Monekynanapapo maco@ara Ba MOJieKynanapapo
Kyunapra xam 6ornuk éynagu. Xonat AMTMHAMCK aiipum MO-
nekynanap MMKpPOXOonaTnapuHWHI AUCKPET 3HEPrua fapaxa-
CUHU, WHEpUUA MOMEHTUHM Ba XOKa3oNapHW MOAAaHWHT
MaKpOX0/iaTu, AbHU YHUHT WUYKN 3HEPTUSCK, IHTPOMUSICU Ba
6oLuKa xoccanapu 6unaH 6ornang”

MonekynanapHuUHI Typau xapakatnapu 6up-6upu 6unaH
6ornaHmangn, 6up-éupura TabCcmp Kunmaiau, aeb gapas
KWU/IMHCA, YHUHT 3HEPrusicK aiipum aHeprusnap aurnHgmucu-
ra TeHr 6ynagu;

E=E+E+EALLA, (Y1.18)

E, B\ E,, E®— uarapunaHma, alinaHma, tebpaHma Ba
3NIEKTPOH XapakaT aHeprusnapnamp. Xap Kacu xapakaTHUHT
y3ura Xoc CTaTUCTUK opupauru 6op.

ABHN IHEPTUSHUHT KaNTapuamwn maexys. MonekynaHuHr
[ — papakanu aHeprusgarn WArnHan (YMymuin) kaitapunm-
WK COHMU;

A,6ynagmn. (VI. 19)

8a’ §3 — ainaHma, Teb6paHMa Ba 3M1eKTPOH
XapakaTnapHUHT MablyM 3Heprus gapaxacmgaH KaiTapuani
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COHW, g =\ Oynagwn, monekyna 6up xun Kninmartra ara 6ynraH
nArapunaHma aHeprusara ara 6ynmwm MyMKUH 3mMac.

Xonat inpuHannapu 6yiinya \ap Kamcu XONaTHWUHT 3"TU-
MONANUTU YNapHWHT KynaiTmacura Teu/;

~ENKT
(Y1.20)

(V1.16) TeHrnamara myBpuk” Xonmat nuruHgun (V1.20) ngo-
LaCUHWHT ENE L ENM:AMa KUAMaTUHUHT ANTUHAUCUTA
TEHT: [PY \Y

m. a T

- LY mag.

byHpa:

I?I'I ApT N >ZSJ'| :E\ganﬁ-/\sn//\r (y122)

[emak, CMCTeMaHWHI Xonat WnrnHgucyu épgammuga Tep-
MOAMHaMUK (DYHKUUANAPHM aHUKAALL YYyH Xap Kaicu xapa-
KaTra Xoc XonaT WMrMHANCUHIN X1MCco61ab YMKULL KepaK Bynaau.
3HAM Xonat WATMHAUCUHU Xucobnall ycynnapu yctmga Kuc-
Kaya Tyxtanamms.

MNTAPUNTAHMA BA 3JIEKTPOH XOPAKATIA 3IA BY/I'AH
MONEKYNAHWHI TEPMOANHAMUWK ®YHKLUWANTAPA

Bup atomnu wngean rasga akat uarapunaHma Ba 31eKT-
POH XapakaTnapruHa Masxys. ATom hasofanirapunaHma xapa-
KaT KWUAraH4a YHUHT 3HEPrusicu KWHETWUK 3Heprusra TeHr
oynaam:

IroamE (Y1.23)

byHpa: T — 3appaya mMaccacu; V—xapakart Te3nuru. [e-
Bpoiinb TeHrnamacura myBodmK:
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1= gemak, fuy =" (Y1.24)

| - TYNKWUH y3yHauru; k — MnaHk Qpumuiicn. E -=k™2nia?
Arap 3appava / y3yHnuKAa xapakat KuaraH 6”nca, KBaHT
MexaHuKacu byinua 6y iynga ~ COHW GYTyH COHNapra TEHT

OymMwn Kepak;
non (Y1.25)

n=\, 2, 3.. 6yTyH coHnap. /THUHTr Kniimatn (V1.24) TeHrna-
Mara Kyinuca Ba TEHIlaMaHWHT UKKW TOMOHMW «KT» ra 6ynuH-

(V1.26)
arap

(V1.27)
[eb6 benrunaHca;

(¥1.28)
M, — HUHT KuiimaTtun (¥1.4) ra Kynunca;

>
- Es (¥1.29)

Arap (¥1.29) TeHrnamagarn anrnHgn 6enrmcn —1 uH-
Terpan 6unaH anmawTupiinca Ba (¥.27) TeHrnama abtmubopra
OfINHCA:

y 1(n\\ _ {2nmkT)'™M1

arap 3appayva y=I/"-/" xaxxmpfa xapakat KWUca;

Oy kuilmatvHu (¥1.7) Ba (¥1.15) TeHrnama-
napra »iin6, Typam TepMOAUHAMUK DYHKUUSNAPHUHT Ura-
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punaHMa xapakaT 6mnaH 60rnaHraH KniimatiapuHu TOnuL
MYMKWH. (¥1.31) TeHrnamagaH:

InZ =11n +11nT +1nK (Y132)

NYy =2-T (¥1.33)

Arap TYpryH KaTTaJIMKNapHWHT KUiiMaTnapu Kyime uu-

KWNC3, GUP MOMb ra3 yuyH: nK=E; ny=¥ mV = T =¥

abTMbopra onnHca (M - Monb Macca, ¥ - MONSP XaXM,
N - ABaragpo COHMW)

7= .y @OKDNNA-MNYN KM, (2TTMKTY YV
Yy a'iIJI%/Z

Ba
InZ =|M +||Inr +In*"V +1In5; bIB :\xx}_lghlg.}?"

V =82,06" cm”/ MONb, T = —
n 6,0210

A—1,3804'109pr/rpag; /r=6,624'10 3spr-cek Ba ONMHraH
HaTwkanap (¥1.10) TeHrnamara Kyinunca, 25°C Ba 1 atm.ja:
¢'=2,98 1nM+25,98 kan/monbTpag

Arap:

&:=1,3805-10-23 XK Tpag-', /r=6,6256-10-36 XX xeK-
H=8BM 15Bb T KMOMb-* 6ynca,
6;,"=1,51nM+11,617 XX/monbTpag

KOkopugarnnapra MyBO(MK., 3NEKTPOH XapakaTtu 6GunaH

6ornaHraH xonaT MUTMHAMCK YYyH Kyihuaarn udgoga kenuo
YuK.agm:

an (¥1.34)

Ba ]
InZgj,. =-% ™ + 1nd3n. (V1.35)
by TeHrnamanapgaH — rafjlaéHnaHmaraH xonartgal

MOneKynaaa 3NeKTPOHHUHT a6CONOT HOMb TemnepaTypagarm
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3Hepruacu (3NeKTPOHHWHI HOMb 3HEPTUsicu); — Hopman
Xonargarv 31eKTPOHHUHT CTATUCTUK OTUPAUTH, ¢, KYNUYUIUK
WKKW aTOMAW rasnap yuyyH éupra, Kucnopog yuyH"5 ra TeHr Ba
XO0Ka3o0.

by TeHrnamagaH (V1.35) TepMogmMHaMUK PYHKUNANAPHUHT
371eKTPOH XapaKkaTu 6unaH 6ornaHraH KuiiMaTMHWU xmucobnatu
MYMKWH.

Bup aTomnn rasnap yuyyH unrapunaHma Ba 3N1eKTPOH Xapa-
KaTu OWNaH WwapTnaHraH xonar TeHrnamacu:

Z = ZVI Z an
Z\  1oKopuaa KeNTUPUTaH KniimatnapHu Kyiinmé Ynkmnca:

InZ =1Inz,, +InZsn. =11n 1/ +11nT +1n +1In"5+

+1ng0-% "™ =|1nM+ | 1nl~1nP +1n/r + 1n5 +

KT
Ba

A\, 18 Eovk 3.
1 ar ) T KTA A2 T

By TeHrnamagaH oinganaHn6, 6up aToMAN rasnap yyyH ynap-
HWUHT WarapunaHMa Ba 3MeKTPOH XapakaTu 6unaH LwapTnaH-
raH TepMoAgMHaMUK DYHKUUSNAPHUHT KWAMAaTUHM X1cobnawy
MYMKWH. 3NeKTPOHHUHT ranaéHnaHraH xonatgaru aHepruscu
(E3):

ra TeHr. E"-3aneKTpoHHWUHI ranaéHnaHmaraH, abcontoT HO/b
TemnepaTypacu 3HeprusacKu, SbHMU 3N1EKTPOHHUHT HOMb 3HEp-
ruacu, £'3, — Taxpubaga ynyab TonunraH (cnektp épgamu-
[a) aHeprusicm Ba tokopupa GaéH aTunaraHnapra MyBOUK
(V1.22) xonaT AnMruHaucu:

E~E-M/KT _ /KT 2" (V1.36)

Z — 3NeKTPOHHUHT HOMb 3HEPTUSACUHM XMcobra onmaraHpga-
rM, aNeKTPOH XapakaTu 6unaH 6ornaHraH xonaT WATMHAUCK

r__r*ll*nl*’l_*" A
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MKKWHYN TOMOHZaH: (M — Asaragpo

COHWM) Vjg— 6UP MOJIb ra3HWHT abCoNOT HONZArn MUK 3Hep-
rus.

FOkopugarn TeHrnamanapfaH TepMOAMHAMUK KaTTanuk-
napHyn xmucobnab Tonmuw MyMKWUH.

MonekynaHUHr Ty3unuwimra Kkapab, ailiaHMa xapakart yuyH
Xonat WMrMHAWCK Typanya KuiiMatra ara 6ynagu:

7 L kT T
o0 /2

inr =1nrf +1 I'IK’\ +1n/-1no; AT\~ T (¥1.37)

ByHfa: | — MONekynaHuWHr MHepLMs MOMEHTW, MacanaH,
MKKW aTOMAN MONEKYNa YYyH 1=M -aup; M —MONeKynaHuHr
KeNTUpUAraH maccacu, fAbHU M=TA-Tg/T +TA; T
—aToOMNApHWHI Maccacu; r— atomnap ypracugarn macoda, a
— CMMMETPUK COH 6ynm6, monekyna 360° ra ainaHuwunga
axpaTnb bynmariamraH xonarnap coHn. CUMMETPUK ByMaraH Mo-
nekynanap (HC1) yuyH a-1, cummeTpuk monekynanap (O, CO",
C"H” yuyH a =2, HH3 yuyH 0 =3, CH” yuyH-0 =12 ra TeHr.

Bup Tyrpm un3nk 6yiinab xoinawraH MKKu Ba Kyn aTomsu
MOJIeKynanapHuHr anaima sHtponusacuHn (V1. 10) Ba (¥1.36)

AaH X1co61ab YnKapul MyMKUH: 8~ = =

:/Vlrlr+ln/ - 1r|a+1nln"1) + K =K{1nT.:+ 1Inl - 1no +

+105,5) XX/monbTpaa.
Bup umnsnk 6yiinab »oinawmaraH Kyn atomauM Mosekyna
YUYH:
F+~1n wp we) - Ina +158,9 XX/monbTpag

I 1p, /"—nap KOOpAMHATUHUHT y4yTa YKMra HucbataH nHep-
LUMA MOMEHTHN.

TebpaHma xapakatra ouf xonaT AMTMHANCKM  HW XMCO6-
nawja KK aToMan MOJSIEKYNaHWHT TebpaHMa XapakaTuHW
rapmMoHWK OCLMANATOP XapakaTu feb kKapanagu:

Ba 1u,r-= -1n(1-e";®/")) (V1.38)

By TeHrnamaga: —XapaKTepuCcTMK TemnepaTtypa
O0ynub, YHUHT KniimMaTu mabaymoTnapfa bepunraH 6ynagu;
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M| rapMOHUK OCUMNNATOPHUHT TebpaHuw vactotacu. Le-
MaK:

No 39)

(V1.38,39) TeHrnamanapHuHr K.uiimatnapu (VI.18) TeHr-
namara Kyiunca, MKKW aToOMAN Mosekynanap TebpaHma 3HT-
PONUACUHUHT ndogacn Kennbd unk aamn:

=-721n(l-e-® /M) + N1~ (Y1.40)

KOkopuaa 6aéH aTunraH 4 Xxun xapakatfgaH Tawkapu, mMo-
nekynanapga 6owka xapakaTnap xam maexyg 6ynun6, sagpo-
nap xapakatu Ba OOLIKanap aHa Luyfiap Xymnacura Kupagu.
Mypakkab monekynanapfa 6up Typyx atomniap MKKUHYK rypyx
aToMnapra HucbaTtaH alfaHuWmM MyMKUH. byHaain BakTga 6y
Xungaru Ba 60LLUKa XxapakaTnapHu XxaMm abTM6opra onumLra Tyrpu
Kenaau.

YHAaN Kunmb, cTaTUCTUK TepMoguHaMuka éppamuia
TepPMOAMHAMUK PYHKUMANAPHM Ba BOLIKa XM KaTTamkniap-
HU Xnucobnaw MyMKUH.



Vil BOB

HOS3JIEKTPOJIUT SPUTMANAP

ONCIMEPCAUVK T?PPUCUNLOA TYWYHYA

Bup mogga mumpa 60w»;a 6Uup MoAAaHUHI MabayMm gapa-
Xafla MaiijanaHraH 3appadanap >(onMga Tak.CUMJaHULWKN Ha-
Tuxacumga\ocun 6ynraH cuctema gucnepc cucTema gedinnasm.
Mabnym fapaxaja maifanaHraH x"onfa TakcumaaHraH mogga
ancnepc asa (Eku pasza) ged, 6y mogaa TakcumaaHraH (yHu
ypab onraH) mopgaa sca gucnepc Myx,ut (éku myyPwr) geb
aTanagu. dputmanapHu >avaucrepc cuctemanap Aeb kKapatl
MYMKWH. Arap gucnepc gasa 3appadanapyuHuHr ynyamm KO M
Ba M (AbHU 1 HaHOMeTp 6unaH 100 HaHOMeTp opacuga
6ynca, konnowg spuTMa feiunnagn. Arapy 10 M faH KUUukK
6ynca uuH s3puTMma 6™V\iaan.

Bapua apuTmanap y3uaH 3ieKTp TOKUHU NKasuLliura Kypa
MKKN CUH(ra 6)?1nHagn; 31eKTPOIUT Ba HOSMEKTPOMTAAP.
JNeKTPONIUT apuTManap ysnapugaH 3neKTp OKUMUHU AXLIN
)T-Ka3aau. by xun sputManapra KMcnoTta, acoc Ba Ty3napHUHT
CYIOK 3pMTMacuK Kupaau. HeanekTponuT spuTmanapra Kynpok
opraHnkK Mofjanap apuTMacu Kupagu.

by 606aa hakaT HO3NEKTPOAUT — YUH spuTManap Tyrpu-
cupa cys oputunagn. YuH spuTma KKK (Ekn 6mp LaH4da) moa-
[LAHVIHT 6Up >KUHCAK apanatimMacugmp. YUH 3puTmMa x.ap Xun ar-
perat }onatga 6ynmwn mymkuH. Kyiinga, acocaH, CytoK apuT-
mManap yctuga Tynapok Tyxtanné ytamms.

CyHOK 3puUTManap apuTyBUYM Ba 3pUTraH eKu 3pyBuu MOA-
JajaH Tawkun Tonagu. YnH sputmaga AMCMepc Myyjurn apu-
TyBuM, AMcnepc dasa apysuu Aeb atanagn. Ipuil xapaéHuaa
y3 arperaT x"ofaTuHK cakfab KofraH MOAAa apuTyBYM Y;UCOB-
naHagw. Arap oIMHraH mogganap y3 arperaT X.0naTuHu caknab
Konca (macanaH, cyB-CAUPT 3puTMacu) MMKLOPM Kyn moada
apuTyBYM bynagu. Oaanin WapouTaa KaTTUK Xonga oynmé (Ma-
canaH, Ty3, MeTa/, MeTann OKCUANapwu) ynapHWUHr apa-
nawMacu Kusgupub cyrokauMkra ainnaHtupuaraHga x“ocun
bynraH cytok apanawimaga, CoBuTuaAraHga 6upunHumM Hasbataa
(onguH) KpucTannaHraH, ékM yykmara TywraH mMoAza apysuu
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XHCOob6naHunagn. YnH aputmaga spuraH Mogja apuTyBYu MoO-
nekynanapu numga anpum mosnekyna éku noHnap xonuga omp
TeKNc TapkanraH 6ynagn. Monekyna (MOH) Kysra éKu MUKpO-
CKOMAa KypvHaguraH yerapa cuptura ara 6ynmaraHnmrujaH,
3pUTMaHUHI Xoccanapy xamma >xoiga éup xun 6ynagu. Ly
cababnm umH spuTMa 61p hasanu, SbHU roMOroH cucTema Xncoob-
naHagw.

3pnUTMaNapHUHI XOocCanapuHu TYLWYHTUPULLIAA UKKUTA
HasapuadaH: (PM3NK Ba KMMEBMIA HasapuanapgaH goligana-
Hunagn. ®U3NK Haszapusara Kypa spuraH moggara uHepT apu-
TyBUMfa TapKanraH ras ge6 kapanagu (BanT-Iod), AppeHu-
yc byiinya). Knmésunii Hasapusra MyBO(m1K, 3pyBUU 3PUTYB-
yn 6unaH TypNu-KMMEBUIA Bupukmanap xocun kugaan (4.
. MeHpaenees Ba 6ollKanap 6yinnya).

JOputmanap 606uga, acocaH, MKKW MacliTa ypraHunagu;
3pYBYAH/INK — Mab/lyM LLAPOUTAA, Mab/lyM 3pMTyBUYMa KaH-
4ya MOAJAHUHT 3puLLIM Ba IPUTMaHUHT Xoccanapu Ba by xoc-
CaflapHUHT 3pUTMaHu TalWKWA KWaraH Mofdanap xoccacura
Ba MUKAoOpUra 60rnukNnrn. by macananapHUHI MKKanacu xam
amanimin axammsTra ara. bupuHum macana Tyrpucuga Kyn Tax-
pnba MablymoTnapmra aramus, ammo ynap ymyMmaawTupuni-
mMaraHgmp. bupuHum macanara HucbataH WKKUHYM Macana
KYNPOK ypraHuarax.

IPUTMaHUHT TapKnMbu YHUHT KOHUEeHTpaunscn bunaH xapak-
TepnaHagn. SpUTMa KN IPUTYBUYUHUHT Mab/TyM OTMPINK MUK-
LOpU EKU XaXXMuaaru apuraH Mogga MUKAOPWra KoHLeHTpa-
umsa gerimnagn. KoHueHTpaumsHy 6up Heva ycynga ugoganai
MYMKWH: XaXXM Ba OrMpAnK yndyamnapuga (bupnmrnga). Xaxm
Gupnurnga ndoganaHraH KOHUeHTpaumsra — Hopmasn, Mo-
NAp; OrMpANK ynyamuaa ndoganaHraH KoOHUeHTpauuara gous,
MO/b, MOMb HUCBaTn (Monib omsm)kupagun, bup cuctemagaH
MKKUHYMCUTA YTULL YYYH 3PUTMAHUHT 3UYUTU P =y  Mab-
nym 65nuwmn Kepak. Pu3nkaBmii KUMEJa KynumH4Ya MOib HUC-
6atn (Monb homsmn) udogacuiaH poriganaHnnagu. dpurtva omp
KaH4Ya KOMMOHeHTnapAaH (TapKnbuil KucmnapgaH) Talikun
TonraH fe6, 3puTyBUM-3PYBYUM TYLUYHYACU KynnaHwaMaingu.
Arap n,;0y ... nap 1 2, 3 .. / MmogganapHuWHIr aputMagaru
MO/lb COHMapu 6ynca / KOMNOHEHTHUHT MOJfb HUCGATK:

E'Y
Jemak, bbl=\ 6ynagu.
Arap bl'=\LLI M. 6ynca, monb hons 6ynagn. byHaaH:

XI/yl =n--100,
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A. OPUTMANAPHUHI XOCCANAPU

MAPUMAN MONAP KATTAJTNKNAP

JpUTManapHUHr Xocc;napu yNapHUHT Tapkubuii K.ucmna-
pu Tabuatura xamfga MUKLOPUra, SbHU 3PUTMaHWUHI TapKu-
6ura GOPAMKAUIUHU ypraHuwaa TepMogMHaMuKa ycynuaaH
(hopanaHnnagn. byHaa napuman mMonsp KuiiMatgaH gouga-
NaHunagn. SpuTMaHUHT Xoccach TapKUbuii LMCMAAPHUHE 3pUT -
Majgarum XxXoccaslapuHMHI — napunan MOMAp KaT Tanunknapmn mn-
THAUCKTA TEHT, %e6 Kabyn KnnunHagu.

JPUTMaHUHT BUPOP 3KCTEHCUB, ABHU 3pUTMa MUKLOPUTa
60rnuK 6ynraH yMymunini xoccacuHu Kypub yTamma. bynapra
V, Cp, AH, AO, p Ba Wy Kabu TepmoguMHaMWK Xxoccanap
Kupagu. Arap CUCTEMAa MKKN KOMMOHEHTUN (AbHW 3pUTYBYU-
fa 6utTa Mmogga apuraH 6ynca) X —xocca spuTyBUM Ba 3pYyB-
YUNapHUHT MONb COHW I\ M. ra, Temneparypa Ba 6ocumra
6ornuk bynagu;

X=(p{T, P, ™ ™)

JKCTEHCMB X0cca XonaT PYHKUMACU, SbHU Tyna PyHKUuA
bynraHn y4yyH X xammMa napametpnap 6yiuua T, P-coT1 fga
Tyfa guddepeHymannaHa onagu;

dx = a _ T
A op 2 Uy ¥
Ba
d3x_ = X/uwopanacak (VILD
yanij
dx = 3c,ilki + xdn™ (V11.2)
1{ — viwopacKn i MogAaHWHT Napuuan Monap KatTaiurmy,
ABHU | — KOMMOHEHTHUHT 3puTMagarn (cog )(ongarm amac)

xoccacu, (VIII. 1) TeHrnamara MyBOPMK MOALAHUHI Napum-
an MoJisip Kan'arturu, TypryH Temnepatypa Ba 60cMmaa apuT-
mara i — KOMMOHEHTAAH YEKCU3 KMUYUMK MUKLOP KyLUWATaH-
Jarn 3puTMa XOCCACMHUHT YEKCU3 KMUYMK Y3rapuiuunra TeHr,
€KV napumnan Monsap KaTTaiMk —TypryH Temnepatypa Ba 60-
CUMAA Kyfa KatTa Xaxmgaru aputmara i — KOMMOHEHTAaH
O6vp MONb KyLIuAraHgarn 3puTma XOCCaCUHWHI y3rapuiimra
TeHr. by xonga spuTMaHUHT TapKnbu amanga ysrapmainaun. Tosa
MoAjda yYyyH napuuan Monsap KatTaauk LWy To3a MOAAAHUHT
Xoccacura TeHr:
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o (V1. 3)

WYHAAKN, 3pUT-

CWUHWN aHMKNawfga TepMoauMHam”™aHmM»; *P™™aHNHT Xocca-
7r TeHFiMadas

pn XyaecznapaHy TyAa kynnatrr
TeHrnamara MyBoguk / ~ . _(I. 68)
TaTTH; ~ ROMTOMEHTHWAT KUMEBUIA FrOTEH-

a- =[N

EKK
L, =Gi
5,3ca , - MogAaHuWHr napuHag MH66C noteHumanw, LLI.50
TeHrnamara Kypaag G=g//—tn ¢ g c
AnddhepeHymannaHca; TeHrnama n. byiinua
=M -TIhm A
i,n ., 4 1,

6Ku

W=aH.~ TA

6yHaa: M S.S napuman Monsp sHTanbNus, MOASIP 3HTPO
M/A Ba monsp Mmbb6c noTeHunannamp.

HUHT Tapkn“?3~p™ pna°paapg
ca. napuwvan mMondap kastagu?y 3 « ? u
(VII. 12) TeHrnama uHTerpannaHca,;

03”03faH 3puTMma-

No= (K, +0 + (VIl.6)

paAio «-"™ Tn* =7 " =0
CW flam Honra TeHr 6ynagu. LUyHra™ palf ™ ™ «n
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XAXAW+XANA (V11.7)

Arap X, Xj, N, « —nap ysrapysun mukgop ge6, (VII. 7)
m|'cHrnama gmdpepeHumannaHca:
dX = X,dn™ + X~dnj + {n°dX, + n~dXN) (VII1.8)

(VIL 2) Ba (VIL 8) TeHrnamanap TakkocnaHca:

MdXx + =0 (VI1.9)
By TeHrnaMaHUHT MKKana TOMOHMU ra 6ynuMHca Ba
N,= ., 6unaH N2 = YETIMOOPra bavHca:
«1+Q J}«2
N,dX, + NAdXA = O (VII. 10)

By TeHrnama rmé6c-fAtorem TeHrnamacu gennnaan. by TeHrna-
Ma épfamumia 6UPUHYM KOMNOHEHTHUHT NapLman Monap Kat-
Tanury Mabnym 0ynca, UKKMHYM MOALAaHWHT napuuan monsp
KaTTaUurnMHyu Xxncobnaw MyMKUH:

dX2=-23X,; dX,=-A2dX, (VIL 12)

MacanaH, arap X=iji KUME&Bnin noTeHuman 6ynca, (VIL 10)
TeHrnamara MyBO(UK,:

W 2 =Q > N (vii.12)

Mapuman monAp KatTa-
nuknap opatga rpaduk
ycynga aHmkgaHagn (VII. 1-
pacM) opguHata ykura X,
abcumcca ykmra  K,uiima-
™M Kyiunnagn. CyHr 6epun-
raH Mab/lyM KOHLEeHTpaLuu-
Aa4a, macanaH, A — Hyk,Ta-
fja X-M~ arpucura Hucba-
TaH ypuMHMa YTKasunune,
op4uvHata YKuHW napuuman
MONAp YK M 6unaH Kecuul-
ryH M 3TTMpUnagn.

1,0 ap M T nHa
g, a X W MONSp KaTTa- = -
}'IVII81g'pHVI aHVIK’\TaIEI).I. A ,LI,a PA

K/,
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Ta YKNAPUHUHI KecuwiraH Hyk;ta B C nan r \Y

6epaan/ NP~
Typim xoc naptTag~rX?2sg™n AP™ HUHT
nap To3a 1,2 mogpana®Hl xoccacl '™ ~

SPUTMANAPHUHI CUH®IAPU
apuTManap, Yek-

CW3 CyrnTupLluraH spetmag M\

TanraH «ucbataarn Tapknbuii kuemn!Nl*n - ~No”atgaru Ba uc-
NCCUKTUK 3hPekTh a>k na~ T bynaguraH
nhean rasnap apanawraHja
bynraH ysrapuwra As'=g"

ny=0, AA=0
antunagm.

Y3rapuwin cogup

YVIn#?

xamar

monsap kat?agp~pgamealln xoccacu napupan
MO/Ib 3pUTMa YUyH ngpopanaHagn. Macana”, 6]"

ASl =X,a..N1",49, (YU.14)

AS,4 - JTINAY,
Ba XO0Kas30.
SHTPONUAHWHT Y3rapuwin”*¥’~A ~Maean rasfnap apanawiraHjga

Mug=~"("1mK+H0 nN )

(YMN.13) (¥YN.14) TeHrnamana;aa;:

AA AN n.=-"rwnu
2 0O AT, -O A62,~=_/?],4r" (VII.15)

nogeag rasna”*”~'sagfylnn WYHAAKM,
WyB) WyK, NEKUH uaean arat anT (TopTu-
cufia y3apo Tabcup 6op ammo mn ™ 3appavanapu opa-
napga émp xun, asHN 6mp xmun B xal xu™n 3appaya-

«Pacu-

[Ja 61p xun y3apo Tabcup M aBX *p
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YXwat xoccanu moffanapgaH Tawkun TonraH apATA*A
nap ugean aputManapra moc kenagu. MacanaH, nsortonap
apanalumacu, n3omepap apanawimacu, 6up roMonoruK KA Top
Jarv mofjanap apanawiMacy Ba Xokaso. IpuTma xocun 6 nraH-
a KOMMOHEHTNAP KUMEBWIA MOTEHUNANNHUHT y3rapulL:

Al, = ASI, - TAS, (VI1-16)
naean apuTManap yuyH;
(,4 +irnn7V,; c!1ix.=4ATcl\nM,=KT»~ (VII-17)

Ay,

(V11-18)
T

X Ba  TO3a 3pUTYBYM Ba 3PYBUMHUHT KUMEBUIA MOTEHHMKA-
nn éynca:

=p@+/rrinJv,; ¢, =KTclln =7?I’dNI

w ,
= N

¥R =1i"“+7?MnN"2; (1112=KTdblH,=AT c’{ll/l'

Arap apanawaétraH mogganap Cyrok, xonga éynca,
aputmaga angdepeHynan UCCUKAUK 3PHeKTU HoMra TeHr
6ynagn. Arap apuTyBYM K,aTTUK xonga éynca, ecc K.oHyHWra
MYBO(MK, YHUHI 3pull UCCUKAUTN 3D(eKTU CcytoK awmnL
NCCUKNNK 3thheKTUra TeHr bynagu;

P —3puL nUCCUKYTUTM 3(hhekTH, — KpucTann nasxa-
paHu 6ysuwra capg 6ynraH sHeprua (CYHOKAaHWLL) WUCCUK,-
nvrum, — 3pYBYN Ba 3PUTYBUUHUHT TabCUPAAHULLN HATK-

)acuga axpanraH WCCUKAWMK. Wpean apuTmanapga Or
eynraHnmrngad 0=9, 6ynagn. AbHW 3pULL UCCUKAUTN 3PYB-
UMHUHT SIWWPUH CYHOKAAHWUL UCCUKAUTUTA TEHT.
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Uekcus cylonTupuaradH 3ounTMn p.
apuraH MOLJAHWUHI KOHLeHToa/rmarsl aputmanapja
Wpean 6ynvaraH "ap TO iiTeTc “ - 2
[a 3puTyBuUM ngean sputmanan ” aputma-
raH moaga aca 6y4HlFaTanm 5elkTeM" OyiicyHagn" apu-
apuTmanapga aputyeumra HucbataH 'mh CYIONTUPUATaH

Npen"Ba™y"t "™ My KWH 3P"™anap,,UHT
MHKa? -0 » « -
nacura kvpagu. apuTmanap pean apuTManap Xym-

PEAN SPUTMANAP. TEPMOAVHAMWK AKTUBJ/TNK

manap KOHYHUTT6UVCTHTAM "pe™30“™ ™M ™« MM AppT-
napu 3putMa KowuueHTpaumsacunat ta

KOMMOHEHT/1Iapy opacuaaru ysapo
ra Kypa apuTMaHWHI XOCra s, Tabcmpra >amoborimk. LyH-
Linacu opacmparm 6ornaHuWHN ypraHWtAa M ™A KoHLeHTpa-
abTM6Opra onmw Kepak. JIbOUCHMHT T, TabCUPHU X;aMm
aputManap Hasa-

puscuga wy xonat 3bTUANC,ro
60CHMPypAl;uyBy” ™ [ /ul,?2"" “oap y'y,,
HU KypraH sguk. Xyaau wyH” KMNNaHAnLWn-
LleHTpayms (C, K) ypHura apuTMaga KoH-
Hunagu. Niblonc Tabpudgura K~ pa ™ akTUB/UK a Kynna-
a=yC
N ~MPM®OVHAMUK aKTUBANK V.
KoapuyumeHTn (Ekn akTmBamr \™ MTMNNK
LleHTpaunsa (Typnu C- KOH-
6aTn Ba X0Ka30). MOnsAp, MONb/A, MOMb HUC-
Baa=cy

- 3appavanap'cupara™Mn
TUpagn, TepMoOAMHaAMUK aKTUBAUI Toan[ At *7"T™

peas apuTma XoccanapuHMHr agb T K™ AUAAN® " TM  mabiym
fJaH (wgean ras, ugelns ~ sfx~rAr ™~

NaHULWNHW XapakTepnanigm. XonatnapfaH) vet-

CWH YYyH, ugean say”~3~ntupeprarl ™ AAA
TEePMOJMHaMUK TeHTnaMasapaa “re"YB
TePMOANHAMUK aKTUBANK ndogacuHm Knm — «®/[lacu ypHura

KOMMWOHEHTNAPHUHT KU M EBUNC T uunl
ULEW+HKN\ma:, $="7Y¥1ua,
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Mbl 11U
Ul +72rina,;  d,=7?7Y1nan
\i=\i\+RT\na”, d\x=RTd\na" (V11.20)

1, 2 3pUTYBYM Ba apyBUMra MaHcy6 Genrmnap;, —cTaHgapT
xonatgaru KuMmEBsmin noTeHuman geinnagmn, bup 6upmaa vek-
CW3 HMcbaTa apanawagmraH KOMMNOHEHTAAp apuTManapu yuyH

Y=l, fl=l Ba 4 =u?, "2=22
H C,H+CH,,; CH,+CC1,; C,H+CC1,H

Kabu KyT6naHmaraH, accouunaHmaraH mogganap aputMacu-
[la ynapHu 6up xun arperat xonarga apanawitupunradja AV=o;
AA=0. JIeKUH 3HTPOMUAHUHT Yy3rapuMwin maean rasgarujek
6ynagn, 6up Xun Ba Xap XWn MONEKynanapHUHI TOPTULLYBK
fLespnn TeHr, AbHW upean sputMmara akuHnawagu. LyHra
Kypa, Y=I; a=c K,aabyn K.AnnMHca Kyn xato Gynmanau.

— CTaHAapT KUMEBUIA NOTEHLManN.

Kumésmnii noTeHumanHn xucobnawga, spuTMaHun TallKun
KunraH moppanapHuUHr (KOMMNOHEHTNap) xoccacura kapab
MKKW XU CTaHZapT Xonat Kabyn KunmHagu.

BMpUHUM CTaHAapT y,onaT — arap KOMMNOHeHTnapu 6up-
bupnpa xap xun HucbaTha apanawca, cTaHgapT xonaT cuda-
TMAa To3a Mogganap Kabyn KunvHaam Ba akTUBAMK KOs du-
LUMeHTn 6upra TeHr 6ynagm, AbHMY=1 Ba a=\-, a = 1. [lemak,
6yHpaii xonataa (VII. 19) TeHrnamara MyBo(MuK

«1» pakammn 1 cTaHgapT Oylinya XxucobnaHraHMHW Kypcatagu.

VIKKUHUM cTaHaapT X,0MaT arap KOMNoHeHTnap4aH 6utra-
cu 6owkacuia vyerapann HucbaTga apuca (MacanaH, Karruk
MOAJa Ba rasflapHUHI CYHKIUKAA 3PULLN), 3PUTYBYU YUYH
O6MpPUHYKM CTaHZapT XonaT Kabyn KuauHagu. 3pyBuM Mogga
YUYH LYy MOAAQHWHT KOHUEHTpaumscu 6upra TeHr OynraH
apuTMa Kabyn KunuHagu. by xonatga akTMBAUK KO3 uum-
eHTn 6upra TeHr (y=1) fe6 kabyn kunnuHagu. flemak a=c=\
Ba (VII.19) TeHrnamara myBogMK
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SPUTMANAPHUNHT MYBO3AHATUW

KOMMOHEHT/TAPHUHI SPUTMA YCTUOATW BYP BOCUMITAPU

PY«™MeHTM XoccaiapaaH
onpun oynmb, y 6mup KaHuya 60LLK.a XOoccanapHu benrmnannu

By apuTManap yuyH xam Taannyk*maup. dpuTmanaoHuHr 6vF

xoccTurTem™ "rTTe Kol nfTHa™nu"

Hasapuin xncob6nab YMKapuaraH.

6yp 60CMMUHUHT Nacainnwmn (genpeccus) aeiinnagu. _

6O0CUMMHWUHT HUCOWI Kamainin, Paynb KOHyHMTIa MyBO-
TTnu KOMMOHEHT Byp 60CUMUHUHT HUCOWNIA Kamali-
MWW UKKMHYN KOMMOHEHTHWHT MOMIb HUCBATUra TeHT;

A (Yn.21)

by TeHrnamagaH;
=N,=\-Nm,

Ba

P,=N,P,A
(YN.22)

YMYMaH KaHgahgmp /- MofaaHuHT apuTMagarun 6yr 6ocumu;
n (M1.22a)

6up xmn mabHora ara 6ynraH Paynb
T TUHUHT TYPAN KYpPUHULLINAUP. N
by KOHYHHW Ha3apuii KenTupmb YnMkapamms-
3puTMa y3 6ypu 6unaH MyBo3aHaTga bynraHaa xan Kamrm
(L(l,mmgapm y3apo TeHr 6yna,q|/|,- M%ga%%&,rlfx B 'I’(OMMI'IHOEI%I-’IT
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W — KOMMOHEHTHUHT 3puTMagaru Ba 6yr azagaru Kume-

umiAi noTeHunanu. Arap /  KOMMNOHEHTHWHT 6yru ugean ras-
nap KoHyHwura 6yicyHagu, geb capa3s kunuHca, (111.76),
(VI 17) Ba (VII. 19) TeHrnamanapra MyBOQUK:

¢, ="r; =KT#\nP. (¥11.23)
byHAaaH:
Oemak, arap (,, ~ 3pUTYBYM Ba 3PYBUMHUHT KUMEBWUIA
noTeHumannapu, 3pUTYBYN Ba 3PYBUUN MOLAANAPHUHT

3puTMa yctugaru napumwan 6yr 6ocmmnapu bynca:

cl\nPx=~"; (1\nP2=-"

MyBo3aHaT XxonaTga aca |[a.=[1-; h=i?|n' 6ynagn. (111.79)
TeHrnamaga T=consl 6ynraHga: clP=—Pc!Y=~clY=KT(MPw
byHgaH P=i?'M n#
U, = Lo+ "3T,; o[ =
(Y11.23) TeHrnamagaH (¥1124)
= H + KT*Pr, ¢, = KTcMH!

[emak, ciir).P=cAnbl.. JapxakukaT, (¥11.17) Ba (¥11.21) TeHr-
namanapjaH

JJINP=A 1K,
By TeHrnamaHuwHr 4yan TOMOHWHW [aH P. raya Ba YHr

TOMOHUHM XX=1 faH JT' raya MHTEerpannaHca:

A n. A

PM . P, —T03a /KOMMNOHEHTHWHT Ba Ly KOMNOHEHTHWUHT 3pUT-

Mafarn KoHueHTpauuacu N. 6ynraHga, sputma yctmgarn 6yr
6ocmmu (¥1.25) gaH 6up-6upmnaa 4Yekcus Hucbatga apuiigun-
raH (apanawmara) 1 Ba 2 CYHKANKNAP Y4YyH

P=M, ;P P/ m
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JPUTMaHMHT yMyMuit 6yr 60CMN P KOMMNOHEHTNAPHUHT
apuTMagarm 6yr 60CUMNAPUHUHT MUTUHAUCKTA TEHT:

P=P"+/> =
arap N =1-Nj akaHAuru abTnbopra osmHca:

PAPi +N\{P~-Pr) (V11.26)

VII.2- pacmga (VI11.22) Ba (VI11.26) TeHrnamanapHWHr rpa-
(UK npogacu TacBmpnaHraH.

YUeKcun3 CYIONTUPWATaH apuTManap yuyH Paynb KOHyHM (a-
Kat spuTyBunra HucbataH Tyrpu Kenagum, spuraH mogua yNiyn
aca KynnaHunmangu. Paynb KOHyHM gactnab 6esocuta Tax-
puba acocupa TonuaraH 6ynub, KeWnH Hasapuii XuxataaH
XaMm ncbotnaHam.

Paynb KoHyHura mysouk (V1.22, 26) apuTMaHuHT 6yr
6ocummn (P) Monb HUC6aT V6MnaH ysrapuiin Typpu YU3NK,-
NN, NEeKUH pean apuTmanap 6y KOHyHAaH mMycTacHoaup. Pean
apuTManap y4yH Paynb KOHyHMU:

Px=P"'Y (VI1.27)

UeTnaHuw WKKM xun: mycbaT Ba mMaHduii 6ynuwmnm MYMKUH
Myc6aT ueTnaHuwpa Taxpubaga GeBocuTa KysaTuaraH Oyr
6ocummn Paynb KOHYHUra MyBO(MUK XucobnaHraH 6yr 6ocum-
fdaH (Pj, P ... PY) opTuK 6ynagun. Arap Typam Xun monekyna-
nap opacufarvn TOPTULLYB 3Heprusacyu 6up xun monekynanap
opacuparu TOPTULIYB 3HEPrusicnfaH Kuumk 6ynca, mycé6art
yeTnaHuw cogmp bynagu. MaHguii YeTnaHMLWLAa aKCUHYa XonaT
Ky3aTunagn. Myc6art YeTnaHurac v sc o c Hs-c s ,, AbHU ale-

MaH(p WA YeTnaHuwra
-H3'"*ne.M3—UHU ; HCI—H O apanawmanap mucon 6xna
onagu.

UeTnaHUWHWHI cOaup OYynMwMra KOMMOHEHTAAPHUHT
amccoumnanaHuwmn €k accoumanaHmwmy xam cabab 6ynagw.
KoMnoHeHTnap 6upmnkma xocun k}lnca maHuii yeTnaHuLW 03
6epagu, T03a KOMMOHEHTIapAa YapHW apanaiTMpumLwgaH ofi-
OVH MaBXyf 6ynraH accoumaTnapHUHI gnuccoumanaHuilm aca
Myc6aT yeTnaHuwra onué Kenagn. Mycbat YeTnaHmwaa spuTMa
Taliépnaw >kapaéHuga WCCUKNWUK toTunaan, maH(uii yetna-
HMULWAA 3Ca aKCUHYa UCCUKNNK axpanagu. by xun yetnaHuw
cababnm 6yr 6ocumu Tapkmb gnarpammacuga NV N y3arapu-
Wn 6unaH arpyM 4YM3uK xocun Gynagu. Cuctema MCUTUNTaH
capu mycbat yeTnaHuLL KamasfW, COBUTWAraH capu aca Ky-
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N0 3pK TMa Ky4SiM COBUTUATAHA MKKMTA CYIOKIUK KaBa-
Il \()cun 6ynagm, KoMnoHeHTnap 6up-6upmnpa yYeknu spuii
(kHNNangu.

3PUTMANAPHUHI MY3/IALL BA KAMHAL
TEMIMEPATYPANAPK

dapa3 Kunanmk, 6upop ydyByaH amac (MacanaH, Kat-
rk. mogga) mogaa 6mpop cyrok™wkaa (macanaH, cysga) spmb
MCKCU3 CYIHONTUPWATaH 3pUTMa XOCWUA KUACUH. ByHAa apuT-
MaHWHI 6yp 6ocumm (P) apUTYBUMHUHT apuTMagarn 6yp 6o-
CUMW  ra TeHr Bynagn Ba spUTYBYUM YUYH Paynb KOHYHUHU
Kynnaw MymkuH 6ynagun. VI11.2- pacmga cod aputysumn 6yp
6ocumn P,“ HUHT Ba apuTMma Byp 6OCMMM P HUHT TemnepaTy-
pa 6unaH ysrapuwu taceupnarrad. (111.99) teHrnamaga Tem-
nepatypa y3rapuwm 6unaH 6yr 60CUMUHWHT HaK.afap KeCKUH
y3rapuwy 6up pasagaH WMKKMHYM asara yTUW WMCCUKAMK
(AWMPUH WUCCUKNMK) KUiAMaTura 6OrINK 3KaHAUTKU Kypca-
TWAraH sgn. Mysnaw (8Ku CylOKnaHuw) uccuknuru bypna-
HUW WMCCUMKNUTMAAH aHYa KaTra 6ynagn. Temnepartypa ya3ra-
puwn 6unaH KaTtTMK MogAaHWHr 6yr 60cMMK CyOK MoAda-
HUHT Byr 60cummra KaparaHga KeckuH y3rapagu. LUy ca6abnu
Temnepatypa y3rapuwm 6unaH KaTTuK MmoggaHuHr 6yr 6ocu-
MW 3pUTYBYM Ba 3PUTMAHUHT Byp 6ocumnapuHn Kecunb ~agn.

CyloK Ba KaTTUK MOALANapHUHT KUMEBMWIA MOTeHUWanna-
pn (Ekn 6yp 6ocumnapn) 6up-bupura TeHrnawraHga Mysnaty
(Bkn cytoknaHuw) pyi 6epagn (VII1.3- paem). demak, mysnaliu

N=1 N,=

Y11.3-pacm. TemnepaTypa y3rapuium
YW.2-pacm. Paynb LOHYHUHUHT 6iinan mys, cys, apuTMma 6Gyr
rpaduK ndogacu. 6OCUMNAPUHUHT Y3rapuiLu.
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(cylouTHMW) TemnepaTypacuja CylOK Ba KaT TUK Mogjanap-
HVH2 6yp 6ocumnapu 6up-6upura LweHrowWwiam, a Hyk Taga apys-
un (CyB)HUHT 6yp 60CMMU, b HYKTaga spuTMaHUHT Byr 60cu-
MW MY3HWUHT 6yr 6ocMMn 6unaH TeHrnawaan. emak a Hyk-
Tafa CyB Ba b HyK.Taga apuTma Mysnaingu. CyBHUHT 6yr 60cu-
MU T TemnepaTypaga, 3puTMaHuHr 6yr 6ocumm aca T TeM-
nepatypaga My3HWHr O6yr 6ocumura TeHrnawagu. femak
T CYBHUWHI Ba  3pUTMaHMWHI My3/fall TemnepaTtypacugmp Au-
arpammaga Kypcatuauwmya, T; 7\amva Bak.T T gaH nacT 6yna-
an. LyHaaid Knnmo, apuTMa y,amma BakT apuTyBuura Hucha-
TaH nacT TemnepaTypaga mysnangn: TYT; AT=T~T mAT—
eamma My3nall TeMnepaTypacUHUHT nacanwwiun, ae6“atana-

CYHKAUKHIAHT O6yp 60ocumm atmocthepa 6ocummura TeHr-
naliraHja CyrKIuK KaliHai 6ownaian, KanHaw Temnepaty-
pacBga CyrOKANKHUHT Byr 60cuMun atmochepa 60CMUra TeHT-
nawagn. 3puTma X;amMma BaKT 3puTyBuYMra HucbaTaH HOKopu
TeMmnepaTypaga KaHaigu: TASTV AT=T-T\ AT - 3putma
KaliHall TemnepaTypacuHUHI K5Trapynmium aeb atanaam

JpuTma My3nal TemnepaTypacMHUHI nacanuniim Ba Kai-
Hall TeMnepaTypacuHUHT KyTapuanLwy 3puTMaHUHT KOHL,EH-
Tpauuscura nponopunoHangmp. SpUTMaHUHT KOHLEHTpaLm-
ACK OpTraH capu spuTyBYM BUNaH spuTMaHuUHr 6yr 6ocumna-
pu opacugarn TagoByT KatTanawagu, 07’ }<avopTagu:

(Y11.28)

6yHga, C — mMonAp KoHueHTpauua, E — dakat spuTyBUM
Tabmatura 60rnmk 6ynraH, MyTaHOCMO6NMK KaTTanuru Arap
C-1 6ynca, 47=&6ynagn. emak, *6up mMonap spurma mys-
naw TemnepaTypacMHUHI nacaimwmn (EKM KailHaw Temnepa-
TYPaCUHWHI KyTapunuwu), E kattanmk mysnawl temnepary-
PaCUHUHT MOnsip nacaivwun (KM KaillHaw TemnepaTypacu-
HUHI MONAP K T-apuanwn), EXyL KpUoOCKOMMK KOHCTaHTa (36Yy-
JIMOCKOMUK KOHCTaHTa)gen TaT . TYpAu 3pyBUMNAPHUHT KaH-
[ail bynmacuH 6upop 3puTyBuYMaaru 6up mMonsap apurmacuga
apuraH mMofLanapHWHr Mofekynanap coHu 6up xun 6ynagu
femak, Paynb KOHyHuUra myBotunK 6yr 60CUMUHUHI nacanu-
Wwn x;am 6up xmn éynagn. LyHaalh Knnmb, E HUHT COH KWUiA-
mMaTu apuraH MopfaHuHr Tabuartura amac, 6ankum apuTyBYU-
HWHT Tabuatura 6ornmkaup. MacanaH, CyBHUHT KPUOCKONUK
KOHCTaHTacu 1,86 ra, 6eH301HMUKKN 5,12 ra TeHr. CyBHUHT 30y-
NNOCKONUK KoHcTaHTacu 0,52 ra, 6eH30/1HUKK 2,6 ra TeHr

Arap O rpamm 3apuTyBUMfa g rpamm MOAfna apuraH 6ynca
Oy 3pUTMAHUHT MO/b KOHLEHTpaLunscu;
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_ f-1000
¢ =" (VI1.29)

bynga: M —apuraH MOAAAHUHT MONEKYNsAp Maccacu. G HUHT
Oy knitmatuHm (VI1.29) TeHrnamara Kyiin6, M tonunagu;

(V11.30)

LLyHaali Knnmb, spurad MoaaaHUHT MOEKYASP MacCacuHu,
W T Ma My3faw TemnepaTypacUHUHT nacaiimwimaaH (Kprocko-
MUK yCcyn €KW KaliHaw TemnepaTypacUHUHI KyTapunuwmaad
m)6yNIMOCKONKMK ycyn) dhoifjanaHnb aHukKnaw MyMKUH.

By HaTuXanapHu wWpumnan Monap Kattaanmknap Kouwgacu-
AaH oliganaHnt xam oMW MyMKWUH.

Mysnall TemnepaTtypacua spuTMagarv apuTyBuM KaTtTUK
Xongarn apuTyBUM 6unaH MmyBo3aHaTaa 6ynagn. SPUTYBUUHUHT
apuTMagaru KUMeBUA NOTeHUMan |X, My3naw TemnepaTypa-
cura Ba apuTMaHWHT Tapkubura, KatTUK xonargaru spuTyB-

YNMHWUHI KUMEBUIA MOTEHUMann 4” sca Mysnaw Temnepartypa-
cura 60rnK CyloK, KaTTUK (hasanap MyBo3aHaTfa 6ynraHaa;

(VI1.31)
T —nap My3nawl TemnepaTtypanapm.
by ndoaa T na gudepeHumannaHca,
. dN,+\A" dT = dT... (VI.32
AJ'\IX TP y Ni,p AT ( )
Ba (I11.61) ra yxwaw
AT or —-6f (VI1.33)
Si — 3pUTYBUYMHUHT Mab/lyM KOHLeHTpauuaga sputMagarm

nopuuan Mofb 3HTPOMNMUACK, Sq 6UMP MOMb TO3a IPUTYBUM-
HUHT aHTponusAcu. by udoaanap (VI1.32) ra Kyiunca;

an

N dN, = ASAdT... (VI11.34)
nTp

By TeHrnamaga AS, =5,- S, 3puTMa X0CWUN By/NML XKa-

paéHugarv apuTYBUYUHWUHT NOPLMAN MONAP SHTPOMUACK y3ra-
puwn. Tenrnama (111, 29) ra*waw
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AS, M. )

T —mMmy3naw Temnepatypacu. AH, — KaTTuK, ~ongarun apu-

TYBUM[AH 3pMTMa XOCUN GynraHAa 3pUTYBUMHMWHE mopuuan
MOMAP SHTANbMNUACUHUHT y3rapuwin ékn Mysnawl TemnepaTy-
pacufa, KaTTUK, 3pUTYBUMHUHI WYy GepunraH_tapkubugaru
aputmaga guddepeHumnan apuw UCCUK I 48, — 3pUTYyB-

YMHUHT MOAAp cytoK aHunw uccuk/wrn. Aemak, (VI11.34, 35)
TeHrnaMagaH:

mua-x. IEr. )
AHj[dNjj.p (Vil.36)

by TeHrnamaga [aﬁIvJ N ®m[emak XX Kamaiuwn, AbHU

(3pyBuM) 0pTMLLIN BUNAH IPUTMAHWUHT My3fall Temnepartypa-
CW nacaninb 6opagw. A

Arap (VI1.36) TeHrnamara [uw ) Kuiamatn (VII. 18) gaH
0Nmné Kyiunca:

dT =~dIn N, (36a)

6ynaau Ba 6y TeHrnamaHu T (3pyBUYUHWMHI My3/all Temnepa-
Typacu)gaH T (3pMTMaHWMHI My3naw TemnepaTypacu) rada
Ba KOHLeHTpauma jV=1 gaH raya MHTerpannaHca:

AT =~-InN, (V11.37)

Kenné ymkagm.
CylnTmpuaraH aputmanap yyyH TaxmuHaH [ » 7i aeb
Kabyn KA MyMKUWH. INTV, HX KaTopnapra axpatuaraHja,
-inJA=-1n(1- W) » N2 (V11.37a)
Ba 3pMTMa Ky4/u CYHONTUPUATaHAa 3puTMagaru apuTyBUMHM

MOJIb /1ap COHUHW 3PUTYBUMHUHT MO/b N1ap COHUra TeHr, Aeb
Kabyn KUMUW MYMKUH:

M .
(VI11.376)
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ATIY2 =-7 11117, (V11.55)

a, — 3pUTYBYM Ba (2 — 3pyBUM Mopfara maHcy6. Arap 6y
TeHrnamanap UHTerpannaHca:

a
7

18Y2=18Y2+ 1ii7(-"8Y1) (Y11.57)
i

&\,  9pUTYBYM Ba 3PYBUMHUHI N. KOHLEHTpaumsagaru tep-
MOJMHaAMUK aKTUBAUTW EKN aKTUBAMK KOIDPULMEHTU. UH-
TerpanHu eymw yyyH a[, a[ .. i (Ba y;, .. Y) Mabaym

6ynuwimn kepak, Typan KOHUEHTpaLusa SpUTYBUMHUHT a KUii-
MaTWUHW 3PUTYBYMHUHT 3pUTMa ycTugaru 6yr 60CMMUHN ynyaLl
opkann (VI1,20) TeHrnama épgamuga aHuknab, wWHTerpanu
rpauk ycyn 6unaH ésmnagu.

KOkopupga alitunraHnap mgean aputmanap yuyH y=1, pean
apuTmanap, Wy xymnagaH, CylONTUpUAraH aputmanap yyyH
y N 16ynagn. Arap aputma Paynb KOHyHMAaH mycbart YeTnaHca
y>1 Ba MaH(wuii yeTnaHca y<1 6ynagu.

6. 9PYBUAHIUK
FA3/TAPHUHT CYIOKAUKNAPLA 3PULWN

lasnap cyloknuMknapga Mabnym mukgopga apuingn. a3

thasacu 6unaH 3puTMa MyBO3aHaTha OynraHfga apuraH ras

MUKLOPW (3pYyBYAHAUIW) TemnepaTypara Ba rasHUHr napuu-

an 6ocummura 60rnnMK MasnapHUHT 3pyBYaHINTATA GOCUMHUHT
TabCcuMpu FeHpU KOHYHUra byincyHaau.

P=KM~; (Y1.58)

P — rasHuHr napyuan 6ocmMmu.
By KOHYH KU4uK 6OCVIM,qpaFI/IHa y3 KYyUMHW cakgaiigun. Arap N

apyBYaHIMK bynca N bynagun. [lemak, spyBuaHIMK ras-
HUHT napuyvan 6ocumura nponopumoHan ="3p Ba TemMnepa-
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Typara 60rnuk. 6ynnuo6 spysuyaHINK KoagduuveH T aeAnnagn.
Amanga spyBYaHIMKHU MOMb HUCGaTK {M) 6MnaH amac, Xaxm
6upnurnga ndoganaw Kabyn KUAMHIaH, SbHU

YTKA

V' — T Temnepatypagarv ras Xaxmu.
Arap rasHuHI XaXmMm T™—21b,18°K 6UnaH ynyaHca,

YTrKPr

K — TFasHUHT TUAMWK geiinnagun. MasHUHT napyuan 6ocu-
MW 6upra TeHr 6ynraHga, 273,16°K fa apuUTYyBUUHUHT XaXm
Gupnurnaa spuraH ra3HUHE XaxMmu.

Ba K* 6ornaHmLmn

Kap _
Vo

Arap ras mgean rasnap KoHyHura 6yiicyHaan ae6 tapas
KunuHca, leii-Jlloccak KOHYHUMra 6nHoaH,

V, Ta
Ba

AN *

=2+%6 -

["asnap apuraHga UccUKNUK axpanagun. LyHra kypa Jle-
LLlaTenbe npuHuMnura myBouk, Temneparypa owmnwy 6u-

naH apyBYaHAuK Kamasgn (| < 0). by 6ornaHuw Kynugaru-

ya ngoganaHaan (VII, 36 a)
AH — rasHuHr guddepeHymnan (napunan) spul MCCUK-
nurwn, arap 6y TeHrnama T;-I", yerapacuga MHTerpannaHca:

\nM= \-A T (V11.62)
J KT

Arap AH Temnepatypara 60rnuMkK 6ynmaca, SbHWU TypryH
COH aeb (hapas KuanHca:

- (VI1.63)

Kenmbé uymkagm.
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N N nap T, BaJ, —TeMmneparypajaru apyBYaH/INK.

“ KNarmvk moffasiapHUHE CYIOKMMKAA 3pulinga 3pyBYaHINK
ryiiMHraH apuTMa KoHuUeHTpauusacyu bunaH ynuaHagn. KarTuk,
MogLanap apyBYaHINTUHWUHT TeMnepaTypa 6unaH ysrapuiin-
un LW pegep TeHrnamacu ndoganaign:

R TTY (V11.64)

Or _ TyWAWHraH 3puTma KOHLUeHTpauusacu, A{A — AWwunpuH
CYHOKMaHWULL 3pULL UcCUKNUTn. KaTTuk, Moauanp apuraHza uc-
cW hk oTunradga (A) sa fle-LLlatenbe npuHuunura 6u-
HOaH:

(#)>«

[emak TemnepaTypa owunwmn 6unaH spyBUYaHANK owagn. TeHr-
nama nHTerpannaHca sa Af temnepatypa 6unaH ysrapmangu
(VII, 64), SbHU TypryH COH

Iniv=C -~ 4 (V11.65)

C _ uHTerpannaw JouMuiAnuru. by TeHrnama Tyrpu Ynsmk,
TeHrnamacuavp. lemak, TemnepaTypa ysrapuiiv 6unaH apys-
YyaHnukK TjTpH un3mk. TeHrnamacura myBouK. yarapagu. Arap

KoopAuHaTanapHWHr opAuHaTta yk.ura InN Ba abcumcca yk.ura
N Kyiunca, Typpu 4msuK. onvHagun. by umsmkga (InN - j)

feb6 apas K.MnuHca:

tga =" raTeHr sBaAH-R tga

wyHgan KWWB spyraH MogLaHHT ALWMPUH CYOKIaHUL nC-
CUKAUTUHU X1co6nab Tonul MYMKUH.
Arap (VII. 64) TeHrnama T, gaH  rava MHTerpananaHca:

ByHga: N, Ba N, T. - T, farv apyByaH/uK.

Arap apuTma pean apuTMa bynca LLpeaep TeHrnamaciga
N HUHT ypHUTa «a» Kyinb uHTerpannaw kepak. JIekuH 6yH-
fa, a=d(7) Ba AA=d(7) 6ornaHnWwHM BuUnuUw Kepak 6yna-
an.
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CYIOKMUKNTAPHUHI CYIOKANKNAPLA SPULLN

Cytok™nknap 6up-6upmnga amanga apumacnuru (cyB-ér,
cyB-6€eH30/), y3apo Kam apanawumwum (CyB-3gup, CyB-aHWU-
NUH) ékn Bup-6upmnaa Yekcms apanawimwin (CyB-aTun cnupT)
MYMKWH. By xoguca waptan 6ynué, Tawk,M LWapouT y3rapu-
Wn 6unaH ysrapuwmn MyMKuH. Mucon yuyH, cyB Ba aHW/NH-
[aH nbopat cuctemaHun onanuk. Arap cysra aHuAnH KyLwnn-
ca, MKKW KaTnaM — CyB Ba aHW/WH KaTnamu xocun 6ynagu.
NeknH cyB kKaTnamupa 6mp 03 aHuMnuH (20°C pa 3,1%) Ba
aHUNNH Katnammnga 6up o3 cys (20°C ga 5%) apuraH 6ynagw.
Temnepatypa opTraHga ynap 6up-6mpuaa Kynpok, apuii 6ow-
naingn. by ¥1,4- pacmpaa kypcatunraH AA'B aHWUH cyBaa Ba
BA"B CYBHUHI aHUIWHAArN 3pyBYAHIUTUHU TeMnepaTtypara
Kapab ysrapuwwmnHm kypcatagn. AA'BA"0 4msnru nukapucu-
farv (umsmnaraH) coxa MKKW KatnamfaH, Tawkapucujaru co-
Xanap aca 6utTa KaTnamgaH méopar. LUyHra kypa AA'BA"B
UM3UTY KaBaTNaHWLL 3rPMCbl Aelinnagn. B HyKTafjaH lokopuaa
(168°C paH tokopupga) KOMNOHeHTNap 6up-6upunga vekcus
apuiign. By TemnepaTypa apyBUAHMKHUHT 0LOPU KPUTUK TeM-
nepaTypacu gelivnagn. TemnepaTypauuHr Mab/lyM KuiAmMaTu-
parnm 6y Mkku xun s3putma (macanaH, A' Ba A" aputmanap)
énpgow spuTMmanap fe-
nnnagn. Bup-6upn 6u-

NaH éHjow myBoO3aHat
(macanaH, A'—A")
XonatnapHu 6upnat-
TUPraH 4Yn3nKnapHu
(CAUB uunsnru) 6opnos-
UM Typpu umsnynap EKu
KOHHAfanap aeb6 atana-
an. EHgoL cucTemanap-
HN MYyBO3aHaTNapHUHT
ypTaya KOHLeHTpauuns-
cu TemnepaTy-
pa 6unaH Typpin umM3MK
KOHYHM Oyiinya y3rapa-
an Ba 0Oy UUBUKHWUHT
KaBaTnaHuw arpm yu-
3upn 6unaH y4paluraH
HykTacu (B) spyBuaH- r o
JIMKHWUHT KPUTUK TEM- Tapkuo, %
nepaTypacuHu TallKWn

aTagmn {Anekcees Konga- YMA-pacm. CyB Ba aHUWINHHUHT Typ/an
(Guy Huc6aTaa y3apo apuLLIn.
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bab3y mopfanapHWHr 6up-6upuga ysapo 3pyBYAHAUTU
TemnepaTtypa nacanuwmy éunaH opTagn. Ynapga apyByaH/Ink-
MUHT NacTKW KPUTUK Temnepatypacu MaBxygd. Mabaym Tem-
LiepaTypagaH nmactga ynap 6up-bmpuaa Yekcus spuidgn: ma-
canaH, CyB-AMaTunaMmunH. bab3u cuctemanap toK,0pu Ba nacT-
KN 3pYBYaHIMK KPUTUK TemnepaTypacura ara (CyB-u3oamun
CMUPT; CYB-HWUKOTWH). Ynap Mab/lyM TemnepaTypanapia 4yek-
NN EKN YEKCU3 3puingn.

CyOKANKNAPHUHT Bup-6upmnaa apuil XapaéHu Xxyga my-
pakkab, by xogmcaHu Tyfa y3 uumra onraH sroHa Hasapus sipa-
TunraH amac. JIekuH TaxpubagaH ONMHIaH HaTuXanapra Kypa
5b(walt Mmogaanap 6up-6upunaa axwmu apuingn. MacanaH, yrne-
Bogopoanap 6up-bupuga, cnuptnap 6up-6upunaa, KyTonaHraH
mMofdanap aca KyTbnaHraH mofjanapfa saxwu spuingu.

MKk CYKK/IUK KABATUOA YUYNHUN MOOOAHWNHT
TAKCUMAOAHNWW. 3KCTPAKLUNA

TakK,cMMAaHUW KNOHYHKW. AManuii XuxatgaH 6up-
6upnaa spuManguraH MKKM Cytok. K.atnamgaH nbopar cucte-
mara y4ymHuu moada Kywunca, 6y moaaa MKKu Katnam oyinab
Tak,cMMnaHagn. MyBo3aHatga 6y yYMHUM MOLJAHWUHT KUME-
BUIA MOTeHLUMaNN nKKana Kasataa bup xun bynagm: 1= Y2Kum-
€BUIN moTeHumannap ndogacura Kypa:

\Xa,+KT\na=\).g~+KT\na” (Y11.67)
ByHaa: a,, — YUMHYM MOAAAHWHT GUPUHYM Ba UKKMHYM
K;aTnamgarm TepMognHaMunK aKTUBANTY Lb2 ~ 6upuHun

Ba MKKWHYM KaBaTharum yUmHYn MOSAAHUHT CTaH4apT KUME-
Buin noteHumann (VI11.67) TeHrnamagaH

(Y11.68)

8KMn

(V11.69) T&wWn&Ma TaucMnaHn LoHYHMHUUIwgoTemxkap. K
— TaucumnaHuw KoappuumeHTn. (¥11.69)ra myBoduk,, Mab-
nyMm TemnepaTypaga A=consl. K HUHI KnimaTtun Temnepartypa-
ra, SpuTyBUM Ba 3pyBYM mMoAgdanap Tabuatura 6ornmk. LLyH-
fan Kb, MmyeosaHaTAa YYMHUU MOASAHUHT MKKana LW TaaMm-
Jarv akTUBAWKNApW opacugarn HUcb6aT ysrapmac TemnepaTy-
paga ysrapmac KaTTanuKaup.
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AManuii mMakcagnap y4YyH CYHNTUPUNATaH 3puTmanapga
aKTVBANK YPHUTA KOHUEHTPaUUSHN Kynnaw MyMKUH.

K'= (V11.70)

K, K' — nap 6up-6upun 6unaH Kyingarnya 6ornaHraH éyna-
o K =2~ = = k'~ . Kyuyam cyrontupunrad cuctemaga

K—K'. (VI11.69, 70) Tewsama. HepHCTHMHT Tak CUMIaHWLL LLOHY-
HUM HOMW GUNaH pUTUNAAMN.

Arap apuraH (y4vmHuu) mMopda apuTyBuunapgaH 6upupaa
guccounananca ékn accouuanaHca, 6yHU abTMOOpra onvul
Kepak 6ynaau Ba TaKCUMMAHULL KOHYHW Kyhuparuda ugogaa-
naHagu:

K" = KiK' =2 (VI1.71)

(VI1.71) TeHrnama LLIMNOBHUHT TakCUMAAHULL LOHYHUAUP. M —
AuccolmnanaHnl Ba accolanaHuil HaTukacuia sappadanap
COHUHWHT y3rapuwn. Arap XapaéHu bopaétraH bysnca

n=2, arap 2AB-“AB)" apaéHu 6opaéTraH Oynca, n=j

6ynagw.

Arap fl], — Mabaym 6ynca Ba (VII1.69) TeHrnamagaH
(hoganaHmnca guccoumanaHull Ba accoLmanaHuLnapHu
Xucobra onmaca xam 6ynagu, TepMOAUHAMUK aKTUBNK NG O-
Jacuga 6y xapaéHnap xucobra onmHraH éynagu. Takcumna-
HULW KOHYHW épfamuja xam TEPMOAMHaMUK aKTUBJIUKHU
Xucobnaw MyMKUH.

JKCTpaKumMa. DKCTpakuus xapaéHu MoadaHUHT 6up-
6upn 6unaH amanga apanawimMaianraH apuTyBUUnap ypracu-
[a TaKCUMNaHMLWKUra acocnaHrad. MogganapHu 6Up CyrLINK-
JaH K1 UaTTuK; mogaanapaaH 60wk a spuTyBUN (3KCTpareHT)
épaammuaa a>kpaTu0 onumwira skCTpakuus geiinnagn. dKCTpak-
Lns caHoaTha KeHr KynnaHunagn. MacanaH, 6eH3on (3kcTpa-
reHT) épaMuia YurnThaH ér axpatmb ofiMHagun. JKcTpakLums
6up Heuya 60cKMYaa, napuman sKcTpakuma nynu 6unaH onné
6opunagu.

JPUTYBUMHUHT V XaXXMMAa  rpaMmMm 3KCTpakums Kuna-
OuraH mMopgfa 6yNncuH. YHra  XaM 3KCTpareHT KyLwu6, -
noB GepunraHga 6UpUHYY 3pUTYBUYMAA g, MOAA KOCUH. ByH-
fa skcTpareHTra (go”g|) rpamm mogga ytaau. emak, 6um-
pUHYKN 3pUTYBYMAA Ba IKCTpareHTAa Mofjanap KeHueHTpa-
umnacu:
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(Y11.72)

oy kuiimatnap (VI11.70) TeHrnamara Kyiinnca:

YN.73)
6yHAaH,

KY,
nO K'YHY, (Y1.74)

Arap 6uUpMHYM 3IpuTMa fiHA WYy MUK[opZaru
— 3KCTpPareHTHUHI AHrM MuKgopw (nopumsacu) éunaH ww-
naHca, bMpUHYKM 3PUTYBUMAA SKCTPAKLUA KUIUHMACAAH KO-
raH mogga 6ynagu:

Kr1 K20
KM+ K% +K3 (Y11.75)

arap 6y )xapaéH n mapTa TakpopnaHca, 3KCTpaKLus KWIUH-
mMacfaH KonraH Mofda MUKZopW

ot
K (Y11.76)

6ynagn. n MapTa 3KCTpaKuMsa KUAWHraHgaH CyHr KonraH mog-
fa MUKAOPM  ra TeHr Bynca, sKCTpakumMs KUANHTaH MUKAO-
pu g=go-S,, bynagu:

rkyn Al
.- (YN.77)

[Jemak, 6y xapaéHnapfa ny™ — aKcTpareHT capd oynagu. Arap
3KCTpareHT 6mnaH 6up yna 6upgaHura 6uTTa XapaéH (AbHK
ny~ xXMaxmgarn 3kcTpareHT 6unaH) onnb 6opunraHpa 3kc-
Tpakuua KUIMHMAachaH KonraH mogaa  Oynca, sKCTpakuus
KUVHTaH MUKLOPWU g'~=g™-g',, bynagn: "
K'Y
1 Koprny?2 (¥YN.78)

YW.77) Ba (VII.78) TeHrnamanapgaH KypuHUG TypubauKw,
g>g'" 3KCTPareHTHUHI MabjyM MUKAOPU BunaH aKCTpakuus
3KCTPareHTHUHI KU4unK ynywnapmaa 6up Heva 6op onmb 60-
puaraHga, Wy ymymuii capgpiaHraH 3KCTpareHT MUKLOpW
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6unaH 6up yna onub GopunraHgarura HucbataH Kynpok,
MOAJA SKCTPaKLUs K,UnnHagu.

CaHoaTfa 3KCTpaKuus K,apwy OKMM ApUHLMNM 6unaH
amasnra owmpunaan. IKCTpakLUa K,MAMHaETraH CytoKaNK Ko-
NOHHafa MacThaH HoK,0pura 6epunca, 3KCTPareHT tOK,0puaaH
nactra TOMOH 6epuniagu. Xamma K,aBatiapga 3KCTpakuus K3\ m-
HYBYM 3pMTMa Ba 3KCTpareHT ypTacuga MyBo3aHaT K,apop TO-
nagn. KONOHHaHWHT 10K,0p1 K,MCMMAA TO3a 3KCTPareHT 3KC-
TpakyMsa KWAWHYBYM 3pUTMa GUnaH yypawmnb, yHAaH 3Kc-
TPaKynsa KUAMHYBYM MOALAHUHT CYHITU MUKLOPNAPUHM ax-
paTn6 onagn. KONOHHAHWMHT NacTKM K,MCMUAA 3KCTPAreHT 3puT-
MaHWHT SHIU ynywn 6unad yypawagmn Ba saKCTpareHTAa Moj-
Aa MUBAOPY OpTajw.



Vil BOB
OA3SANAP MYBO3AHATHK

Bab3aH KMMEBMI1 apaéHnap aHYarMHa Mypakkab Tap3ga
6opagn —>kapaéH gaBomuia MogaanapHUHI (arperart) xona-
TV Ba afNOTPONUK LWaKNIapu y3rapagm, AbHU SHIU coxanap
(thazanap) xocun bynaan ékn h>"onagn. by 6064a coxanapHUHT
MaBXyf, 6ynuL WwapTnapu, coxanap oyinya moaaanapHUHT TaK,-
cUMaHunLK, 6up arperaT XonataaH MKKMHYMCUTA YTULLK, TEM-
nepaTtypaHuHr 6ocum 6unaH y3rapuwin cuHrapu, by xmn xapa-
éHnapra xoc 6ynraH xoccanap xacmga 6axc roputunagu.

A. BUP KOMMNOHEHTNAN CUNCTEMAIJIAP

CucTemMaHUHI 6OLIK,a KUCMMapuAaH verapa cuptnap 6m-
NaH axpanraH, ynapjaH y3 TepMogUHaAMUMK Xoccanapy Ba KUM-
éBuiA Tapknbu 6unaH apk KunaguraH KUCMuK ctasa geimna-
an. ®azaHuHr.xamma TOMOHW GUpP Xun Tapknbd Ba 6up xun
13K KMMEBKMIA Xoccanapra ara 6ynaan. bup dasagaH nbopat
cucTeMa romoreH cucTema Ba 6up Heva (hasagaH nbopat cuc-
TeMa reoteporeH cvemejMA aelinnaan. CytokBa KaTTUK (hasanap
uyron™awrad (KOHAeHcaTNaHraH) casanap geinnagn. MyBso-
3aHaTfa TypraH cuctema xonatu hasanap COHU, KUMEBWIA Tap-
Knbu Ba TepMOAMHaMMK Xoccanapu 6unaH xapakTtepnaHagu.
Arap 6y yd XycycuaT Mab/iym 0ynica, CMCTEMAHUHI X0naTtu
aHuKfaHraH xumcobnaHagm. Cucrtema TapKMbu — KOMMOHEHT-
nap COHM, TepMOAMHAMUK XOccaapyn aca IpKUHANK fapaxa-
napu CoOHWM 6unaH xapakTepnaHagu.

KomnoHeHTnap coHu. CucTemagaH axpaTub ONMHraHga
MYCTakun MaBxyz Oyna onaguraH MofJanap — KOMMOHEHT-
nap &KW Tapkubuii cmnap geinnagn. MacanaH, NaCl HUHT
cysgaru sputmacmga HjO Ba NaCl gaH Tawkapw, 6y moaga-
napgaH xocun éynradH moHnap Na®, Cl“, H", OH“ xam MmaB-
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Xya. By noHnap cuctemagaH Tawkapuaa Maxyg oyna onvaii-
an. WyHra Kypa, ynap KOMMNOHeHT 6yna onmaign, H O Ba
NaCl HK 3ca KOMNOHEHT aeb xucobnaw MymkuH. Jemak NaCl
HWHT CyBfarn apuTmMacuja UKKMTa KOMMOHeHT 60p. CucTe-
Majaru y;ap uaincu asaHMHI KUMEBMIA TapKMOMHN aHMLU1aLL YYYH
3apyp 6ynraH Mogga XnunnapuHUHT (KOMNOHEH TaPHUHT) 3HT KN-
UMK COHU CUCTEMaHWHT KOMMOHeHTNap coHn ge6 aranagu. Ma-
canaH, oaawuii wWapouTaa MyBo3aHaTaa HA, apanawimacu
O6YNCUH. BynapHUHT KOHUEeHTpayunsacu up-6mpura 6ornaHma-
raH, YyHKuW ynap opacmga 6y Temnepatypaja Xxey KaHgan Ku-
MEBMWI peakLmnsa bopMaian; WyHra K™)a hasanap KOHLEHTpa-
LUMACUHN aHUKNALWl YYYH MKKana KOMMOHEHTHUHT TapKubu-
HW 6unuw Kepak 6ynagn, 6uHobapuH 6y cucTemaga KOMMo-
HeHT/Iap COHM MKKWTa TeHr. Arap MyBO3aHaT xonarfa Kommno-
HEHTNAap opacuja KNUMEBWUIA peakuus 6opca, KOMMOHEHTNap
COHWHM TOMNMWL YUYyH TapKMOuii KNCMAap COHMAaAH KUMEBMWI
peakumsanap coHu alipunagn. ®apas kunaiinuk H Ba  apa-
nalwMacy WyHAan waponTaa MyBo3aHaTa TypraH 6yncuHKNM,
ynap ypracuga 6utTta peakumns 6opmwin MymkuH: H2+02=H20,
6y BaKTAa YNapHUHI KOHLEHTPaUuscy aKBMBaNeHT H1ucbaTaa
y3rapagu. [emak, 6y xonga yuta (HA, O, Hp) Tapkubuii
KMeM MaBXys. JTeKUH KOMMNOHEHTap CoOHn 3-1=2 bynagn. [e-
MakK: hazanap TapKMOMHU aHMKNAL YYyH XOoXnaraH MKKY KOM-
noHeHT Hj, Oj ékn H*, HjO ékn HMO,  NapHWUHI KOHLEH-
TpauuAcUHM 6unnwt Kugos. Arap MKKM KOMNOHEHTHUHT KOH-
LeHTpauusacy mabnym bynca, yUYMHYM KOMMNOHEHTHUHI KOH-
LeHTpauuACMHN MyBO3aHaT KOHCTaHTacK KuiimatugaH oi-
fanaHnb xucobnawl MyMKWH.

LlJyHVIHI'%eK, CaCO0j, Ca0O, CO" cuctemacmpa Kyiimparu-
Yya peakuua dopagu:

CaCO3<+CaO+CON

By cuctemaga yyta KOMMOHEHT MaBXyf 6ynca xam KOmMo-
HEHTNap COHW 2 ra TeHr.

A Cuctemaga yd4 komnoHeHT NHACI, NH3, HCI maBxypg
OyncuH. By KOMMNOHEHTNap opacuia UKKMTa 6ornaHuLL (TeHr-
nama) MaBxyf

NH,C1M#NH3,"+HCV,
by peakuuns yuyH:
K,=[NH3][HC1] (VI11.1)
MKKWHYM TOMOHAAH:
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[KH3]=[HC1] (V111.2)

[cMakK, KOMMOHEHTNap COHW, AbHM 6GOornaHmaraH ysrapys-
ymnap coHn 3-2=1 ra TeHr. Arap gactnabkun NH.C1l mukgo-
pW, CUCTEMaHWHI Temnepatypacy Ba X.2KMW Mabnym Oynca-
NH3 Ba HC1 mukgopnapunu (VIII. 1) Ba (VIII.2) TeHrnama-
nap épfamupa xucobnaw MyMKUH.

3pKUHAMK fapaxanapu coHn. CUCTeMaHUHT TepMOoAunHa-
MUK XO0ccacu Temnepartypa, X,&KM, 60CUMM, KOHLeHTpauuns
6unaH xapakTepnaHagu. CuUcTeMaHVWHT TepMoAMHAMUK XOC-
CacUHM aHuWKfialw y4yyH 3apyp OynraH napameTpflapHUHT 3HT
KUYMK COHM  3PKUHAMK dapa>kanapu COHU aeinnaan. Maca-
NaH, cuctema ra3 xonargarn 6up KOMNoOHeHTAaH mbopar
OyNcuH. by cMCTEMAHUHI TePMOAMHAMUK XONaTUHU aHUK.-
Tal y4yyH KaMufa HeyTa napameTp Mabiym 6ynuwmn Kepak?
dapa3 kunanuk, 6up napameTp, MacanaH, cuctema Tem-
nepatypacu mabnym 6yncuH. Mabnym 6y TemnepaTtypaga V
Ba P nap boiin-MapunoTT KOHYHM 4erapacuga (arap ras
ngean ras feb6 kabyn kunauHca) 6up KaH4ya Kuiimatra ara
OyNULWIN MYMKUH: AbHU V, Pnap KMiAMaTuHU aHUKNaw y4yyH
WYHWHT y3u kngoa amac, Papas Kunalnnmk, UKKW napa-
MeTp, MacanaH, T, P mabnym 6yncuH. Mabnym T, P Kuii-
mMatuga V 06uTTa Kuilmartra ara 6yavwiym MyMKuH. By Kuii-
MaTHW PV=nRT TeHrnamacugaH toiganaHmnb xucobnaw
MYMKWH. [lemak, CUCTEMaHWUHI TepMOAMHAMUK XOCCACUHM
aHMKNaW Y4YyH KaMuga UKKW napameTp KuiMaTu MabiyMm
6ynuwmn Kepak. femak, ywby muconga cuctemagarn sapKuH-
NUK japaxanapu COHW 2 ra TeHr.

Mabnym Mukgopaaru 6up KOMNOHEHT MyBO3aHaTha Typ-
raH MKKM (asa - CYHOKIMK Ba 6yr asaHu X;0CUNn KuaraH
6yncuH. dapas Knnainnuk, CUCTEMaHWHT TemnepaTypacu Mab-
nyM 6yncuH. FHa toKopugarmgek Mynox™asa toputanimk. Mab-
NYM CYKOKINUKHUHT 6yr 6ocummn dakaT TemnepaTypara 60r-
NUK, AbHU Mab/lyM TemnepaTtypaja mabiaym 6yp 6ocumum Typpu
kenagn. LyHpad kunnb, TemnepaTypa Mab/ym 6Gysnca, 60Cum
XaM Mabfiym Oynagu. MKKuTa napametp mabaym OynraHfgaH
CYHT YUYMHYM MapameTp KuimaTtu tokopuga 6aéH aTuaraHu-
fek aHukgaHaaun. [lemak, 6y cucteMaja apKMHINK gapaxana-
PV COHWM 6Upra TeHr 3KaH. QPKUHANK fapaxanapu COHUHUHT
AHa 6Mp Tabpuu Kyingarnya: SpKWHAMK fapa>kanapu COHU
(hazanap COHUHM y3rapTupmaciaH Typubmabaym yerapagaysrap-
TUPUANLLM MYMKWUH 6ynraH MycTauun y3rapyBun KaT Tanmknap
napamMeTpiapn COHUra TeHr.
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KOMMOHEHT/TAPHUHI ®A3ANAP BYNUUYA TAKCUMNAHULWWN.
MYBO3AHAT WAPT/IAPA

Xap K,aHfaih cuctemaga MyBO3aHaT LIAPTU KUMEBMIA MO-
TeHunan épgamupa udopanaHraHga K.yuugaruya 6Gynagm
(111.72);

dapa3 Kunannuk, cnctema MKKM —a Ba (3 dasagaH n6o-
pat 6yncuH. LUy nKkun ¢asza 6yiinya KOMMNOHEHTNAPHUHT TakK-
CMMMTaHULLINHW Ky3aTalnnmK. By KOMNOHeHTNapaaH / — KoM-
MOHEHTHWHI TaKCMM/TaHULWMHW Kypub Ynkamms. r—Kommno-
HEHTHUHT XyAa KWYMK MUKAOpK a (hasagaH 3 (hasara yTraH
oyncuH. Arap / KOMNOHEHTHUHI a Ba p (hasagarm KUMEBWIA

noteHumann n/** L’ waknuga uwopanaHca, /— KOMMO-
HEHTHUHT a (hasagarn nsobapuk noteHunanm cho“’=
Kagap kamasgm, {3thasaga sca =\xf4ni Kagap Kynaagu.

Cuctemaga M306apuK MOTEHUMATHUHT YMYMUWIA y3rapuiim
(hasanap 6yhinya y3rapuwWmMHUHT AUTUHAUCKTA TEHT Bynagu;

cln+ dn. (YL.3)

dn. HUHT KMiAMaTK MKKana hasafga TeHr 6ynm6, dakaT Kapa-
Ma-KapLwu uwopara ara 6ynraHu yuyH di™ = dnf® Ba dnJ>\

AG=~\xfA-\IfA)dn. oynaun. (YLU.4)

MyBo3aHaT Kapop TonraHga AC=0 6ynraHun ydyH (111.55 TeHr-
nlamara KapaHr),

= (YML.5)

/ —KOMNoHeHTra HucbataH a Ba hasanap MyBO3aHaTUHUHT
LapTh UKKana, @asaga / — KOMNOHEHT KMMEBMWIA NOTEHUNaN-
NapUHWHT TEHTNUTUANP.

bollka KOMNOHEHT Ba hasanap y4yH xam Oy LwapT y3 Ky-
YMHUW cakgab Konagw. Arap 6up L HYa dasanap Gyinya 6up Heua
XU KOMMOHEHT lap TaucumnaHraHd 6ynca, asanapapo myBosa-
HaT wWapTwu y avma hasanapga y,ap K;aincy KOMNOHEHT KUMEBUIA
NOTEeHUWNaNTUHUHT TEeHINNrnanp.

Jemak, / — KOMMOHEHTHUHT y3-y3n4ya a fdaH (3ra yTuw
LapTu
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(Vvm.6)

TeHnrnama (111.80) ra 6uHoaH uU=|"o+"7°1n/ 6ynraHn yudyH
MyBO3aHaT LlapTy;

fa) ~ fir> (YLLL?)

AbHU a Ba P (hazagaru yuyBUYaHINKIAPHUHT TEHTIMTUHK K ca-
Tagu. Arap rasnap ujean ras KOHyHura 6GyiicyHca, y4yBYaH-
JIMKHW napumnan 6ocum 6unaH anmawTupul MyMKWUH, GYH-
Jan xongga;

(V1L.8)
Jemak, i — KOMMOHeHTNap y3-y3nya a Ba P ra yruw waptu
Yi(«)>Y;(P)
€Kn
(VI111.9)

OA3ANAP KONOACK

by konga 6ab3aH MOBGCHUHT asanap uomgacu, ged xam
toputunagn. ®asanap Komgacum MyBo3aHaTAaru reteporeH cuc-
Temanapra KyniaHunagu Ba TepMOLMHAMUKAHUHT FeTeporeH
cucTemanapra KynnaHuwmgaH méopat, by koupga reteporeH
CMCTEMAHMN XapaKTepaoBUYMN KaTTaMKHU —(ha3anap coHu (P)
KomnoHeTnap coHu (K) Ba 3pKMHAWK fAapaxanapu COHM
(C) Hu 6up-6upn 6unaH 6ornanaw;

(P, K, C)=0 (V1. 10)

MyBo3aHaTAa XxaMma (pasanapga TemnepaTypa, 60cMm Ba xap
KaliC KOMMOHEHTHUHI KUMEBWUI MOTeHUmManun 6up xun By-
nagm.

MyBo3aHaTaa xap Kalicu hazaHUHI XonaTu TemnepaTypa,
6oCMM Ba Xamma KOMMOHEHTNAPHUHI MYCTaku/ y3rapysuu
KOHLUEeHTpaumanapu 6unaH xapakrepnaHagm. K —KOMMNOHeHT
TyTraH xoxnaraH asaHUHT KUMEBUIA TAPKMOUHU GUANLL YUYH
(K™1) KOMMOHEHTAp KOHLUEeHTpauuacuHu 6unuw Kungos.
LyHgait kunmb, @& — asaHUHT TapKMOGMHW BUAML YYyH
h(K—L1) mMycTakun KOMMNOHEHTAApP COHWHWU GUAULW, SBHK
MYCTaKua y3rapyByuu napameTpnapHu 6unuw kepak. CucTte-
MaHWHI TEPMOAMHAMUK XONaTUHW aHWKnaw yuyyH T, V, P
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namanap coHv aivnpunagu. n 6unaH, hasa
rcpceemaadin Ko«no,e™ " Mihonananaan.
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;IrMaK  6Up KOMMOHEHTNN cucTeMaga Gup BaKTHUHT y3uja
1 Kynu 6unad 3 (hasa MyBo3aHaTAa 6ynmwmn MyMKuH. VKKK
KomMnoHeHTAUn cucTemaga (VI11.12)ra myBodmK, Oy K,uiimat 4 ra
rin

[eTeporeH cuctemanap UKKW CUH(pra 6ynumHagm. Komno-
HEHTNap COHWU Byinya — BUP-NKKN Ba XOKA30 KOMMOHEHTAN
cucTemanap Ba 3PKUHAWK fjapaxanapu COoHu 6yiimya C-0
nynraHga Honb BapnaHtnum, C=1 ga 6up (KM MOHO) BapuaHT-
m, C=2 pa (6u) BapuMaHTAIM CUCTEMA Ba XOKaso.

CYBHUWHI XONAT OVUATPAMMACHK

CucTema XONaTUHUHT Ba yHAaru hasanap MyBO3aHaTUHU
TalWKN Wwapont 6unaH K1 YHUHT Tapknbu 6unaH 6ornaHraH-
jmrnHH TacBupnaiiguraHd gnarpaMma cucTemaHuHr y;onaT ava-
rpammacu geiivnagn. CyBHWUHI xonaT guarpammacu V111.1-
pacmaa KypcaTuaraH. A

by guarpammaga OC 6yrnaHumw ymsmrum 6ynnb kKawvHawl
remnepaTypacMHuUHI 60cum 6unaH ysrapuwnHm, Ob cytokga-
HUW (My3naw) ym3ury 6ynné mysnawl TemnepaTypacuHUHT
6ocum GunaH ysrapuwmnHu, OA cybnumatnaHuw Ym3uru
6ynn6 cybnumaTtnaHumw TemnepaTypacuMHUHT 6ocum 6GunaH
y3rapuimnHn Taceupnaiign. Knaysmyc-KnanneipoH TeHrnama-
cura (111.94) myBoduK,;

UT JWi-Vx)
dP w

dTUdP yTnw temne-
paTypacuHWUHT 60OCUM
6unaH ysrapuwm V—
F, aiimpmacu 6unaH
6enrnnaHagn. W\ F, —
tOK,0pY Ba NACTKN TEM-
nepatypara MaHcy6
X0NaTNapHUHI COMULL-
TUPMa XaXMnap Typu-
ra maHcy6. CyB yuyH
6yrnaHmw Ba cyb6nu-
MaT/laHULL >KapaéHuia

Vop Vopx ' KgpK iar
eMak -~ > Om-HAbHK

ocuUMm OUJVIU(I:VI vmaH
VI pacM Ypraya 60cv|M,qar|/| CYBHWHT. (%
,0NaT guarpammacy. K,dhHaw Ba CijmIVI
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uw Temnepatypanapu owagu P-T — i rm

naH <0 6ynaan Ba 60CUM OLINLIM 6UNaH e g a

3MK yTa coB,, M AN 2yFaXHeNb«n, TO™ ™ '>! ™ !
6un (Kapopcus) MaBXyannK XonaTuHu m”™’ meTacTa-
CW coxa, macanaH, 1 - *Nat-
3aflap komgacura myeotuk C=2 ratet~"~Su

[la, MabayMm Yerapafa oup MKTaa

HWU MyCTaKun Y3raptumpraHga @aszan” r S " 60CUM-
HyKTaga KKK (hasa - cyB ouna?dAn Y3rapmangy. 2 -
wyHra kypa C=1 ra TeHl’ MyBO3aHaTAa Typuoam;
macgaH Typub takat 6ut"a COHUHW y3rapTup-

60CcuMHN) y3rapTupuw MymMmknH W ¢ E EKK

TupunraHga temnepatypa K nays”?-/;

mMacura MyBo(g MK paBmwiga 6ornaHraH TeHrNa-

MycCTakun pasuwjga 6mosa™ 1rT ~ Y3rapagn. Arap

Xam 6ocuMm Y3raptupunca, asanap comf TemnepaTypa,
®

NnuK e byr n™Konmb6, 6uTTa hasa Konammu

Pazsa MYy NI HX T yAr"~T Nenrn By Hykraga y.ta

77273,169.emk O
ca, (haszasap coHwu N AMBLO**P 6Mp napamMeTp y3rap-

y3rapagu. MacanaH,
Y3rapmac 6ocumpa
cUCTEMA UCUTUATaH-
Oar (O£  4ynsurm
byinnad) my3 apui
6ol nanan Ba xamma
My3 3pub6 TamMoMm
6ynryHya Temnepa-
Typa, 60cuM ya3rap-
mMaingun, Hatuxaga
cyB Ba 6yr hasacu
Konagu, AILHW cuc- rro 210 Y
Tema 6K BapuaHTu

bynagun. Arap cucte-
Ma cosuTuica (OA VIIl.2-pacM. KOKopu 6ocumpaarv CyBHUHT
~onat guarpammacu.

226



ymsmpun) 6yp thasacu iykonné Cyii-my3 hasanapini Konagu.
AKCVHYa TyppyH TemnepaTtypaga 6ocum owwupunca (Of ~
ansupn) Oyp hasa Mykonné mys-cyB hasacu K.onagn, 60cum
KamanTupunca my3 nykonné (Ol uwusupu), CyB-Oyp (hasacu
K,0nagn. CYBHUHT yunama HykTacura (O — HykTacu) Tyrpu
KenraH Temnepatypa 1954 iinnga Xankapo yn4oB Ba Opup-
NIMKHWU 6eNrnnoBYM Tawkunot 6ow MneHymn Kapopw 6unau
abcontoT HOMb T=21D,\B° Aeb kadbyn kunuHrad. VII1.2- pacmga
IoKOpKM 6ocUMAa CYBHUHT X0M1aT AnarpamMmmacyl TacBUpaHraH:
CyB 8 xun mMy3 ?ocun Kunagu. by gmarpamm;agaH KypuHuWG
TYpubauKn, MyBo3aHaTAa TypraH (asanap COHM yyTafaH oLl -
Maiam, AbHU (hasanap Komfacu y3 KyuyumHu caknab konagu.
LWyHaan kunnb, ¢azanap Komaacyu MabayM LIApOMTAA HeyTa
(haza MyBO3aHaTfa TYpPULLIMHMW KypcaTca XaM YNapHWUHT KaH-
fain asanurnHu antué Gepmaingm.

®A3AJTAPHUHI MOHOTPOI BA SQHAHTUOTPOTI Y3rAPULWN

Bab3n KaTTMK mogaanap 6up Hedta Kpuctann waknga (no-
namMopg Moaudukaumaga) yupaingu. MacanaH, ONTUHIYTypT
POMOMK Ba MOHOK/IMHUK WaKnga, (hochop 0KBa KU3m LWaknga
MaBXyd. Mabnym KpucTann wwakn TalKy LapouT, MacanaH,
TemrnepaTtypa ysrapraHga 60wwka KpucTana waknra “miumn Bsa
facTnabku wapomTra KainTunraHga fiHa ON4WMHIKU KpucTann
LaKMra yTuim MymkuH. dasanapHiHr 6up-6mpura 6yHpai
AMLW W 3HAHTUOTPON (MKKM TOMOHMaMa) y3rapuil geiinnagu.
Bab3aH nonumopg “i-apuwna mogga Ketactabun wakngaH
6olKa TYpryH waknra'~3-ysuya™agu, NeKUH akc TOMOHra
)TMaiign. dasanapHiAHr 6y xunga ysrapiwu moHotpon (6up
TOMOHMama) y3rapuw gevnagun. VII1.3- pacmaa 6y xun A w -
NapHUHT WwapTu cxemMa Tap3uga Kypcatunrad.’VIII. 3a- pacmga
AJT un3nru a — KpucTana WaknaHuMHr, BB 3aca p — Kpuctann
WakaHMHE, CC — cyloKINK Byrn 60CUMUHUHT TemnepaTypa
y3rapuwiy 6mnaH ysrapuMwmnHn TacBupinaingn. I — temnepa-
Typaja a Ba (3— LaKANapHUHI 6yr 60cmiIapu TeHrnawagin,
ACmak I, — 3w (AbHKM 6Up WaKAgaH WKKUHYYU Lakara
yTuw) TemnepaTypacu, I' TemnepaTtypaga a— LUAK/THUHT,
Temnepatypaga LWakJHUHT 6yr 60CMMKN CYHOKNMK 6yrn 60-
cUMK 6unaH TeHrnawagu. Jemak, — TemnepaTtypa, a —
WaKAHUHT, Tpaca B— WAaKAHUHT cyloKAaHULW (KOTWLW) Tem-
nepatypacuamp. PacmgaH KypuHu6 Typubauku, CytoKaHuUL
Temnepatypanapu yTuwl TemnepaTtypaciijaH HKopuaa XOoii-
nawagu: {T~, 77)>I. byHaail xonga 3HaHTMOTPOMN ainaHuLWw

coagnp 6ynagn. Hyktanu (NyHKTUP) arpyn ym3aunknap Gexapop
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YL .3-pacm. Bup KOMMOHEHTNM cucTemanapga asanapHUHr
3HaHTMOTpoN (a) Ba MOHOTpon (6) ~onatnapra ~“MWu.

228



mcTacTabun xonarra maHcy6 6ynu6, iyk, xonatnapaup (MHu-
MbliA). T-T, Temnepatypanap opaauruga a moaudunkauus-
NUHr 6yp 6ocumn P mogudukaumsHUKUra HucbaTaH Kam,
ACMaK 6y opanukga a Mogudukaumns P mogmpukaymsara HuC-
6ataH 6apkapopaup. T -T. opanupuga P mogundukauma Typ-
1yHpoK,. T,, AaH oKopuaa cytok, hasa (bc' unsmrn) 6apkapop-
pokaup. TemnepatypaHu [T - HOKOPUPOK KyTapraHjaa Liakn
P waknra ytagn; akcuH4ya, Temnepatypa [faH nacaitmpun-
raHga P Wwakn a waknra ytagn. Temnepatypa  tok.opura K5T:a-
punca P wakn cyrkgaHaan. AKcuH4Ya Temnepatypa [p gaH
nacanTupunca cyrokauk P waknra 3*agn Ba sHa I gaH na-
calTMpunraHga p Wwakn a waknra®agu, WyHaaih knnné, >Tui
MKKU TOMOHNamaaup.

YL.3-pacm, 6 ga (", T)<T,, SbHU a Ba P wwaknnapHUHr
CYIOKJaHUL TemnepaTtypacy > TemnepatypacufaH nacrtja
KoWnawuraH. By xonaa MoHOTpON yTuL coamp Bynaan. Arapa Lwakin
Kusgupa 6opunca, ytuw I TemnepaTypara 6opmacgaH T Tem-
nepaTypaga CytoknaHagun, SbHU lWwakn P waknra ainnaHmaingu.
JekuH kapopcu3s P Mogndumkaums a Mogugukaumsra ainaHuwn
MYMKWH. a Mogudmkaumns I - yerapacuia Kapopangmp.

ONTUHrYrypT 3HaHTMOTPON yruwramucon 6ynaonagn. \TM.4-
pacMmia ONTUHIYTYPTHUHT XOMaT AuarpaMmacyt KenTUpUiraH.

AA' —pomb6uK (3p), BB' — MOHOKNNHNUK —37, CC' CyIOK
(5) onTUHryrypt 6yp 60CMMUHUHT TemnepaTypa 6unaH yara-
pPUWNHKU ndoganangn. a — yTuwl, 6 — poM6UK, B — MOHO-
KNMHUK ONTUHTYTYPTHUHT CYHOKNaHUL HYKTanapu. aB — pom-
OUK, CYIOKaHWLW TemnepaTypanapMHu aB — yTuil Temnepa-
TYPacUHWHT 60CUM y3rapuun 6unaH y3rapuilinHu Kypcatagu.
Arap 6” Hn T/(368,5°;K) - paH tokopurava Kusgupunca

—ra ytagn. T — MKKana wakn MmyBo3aHatga typagu. -1,
yerapacuga 3™M— wWwaknnm 3™ — waknra HucbataH 6apkapop
6ynnb6, 6y yerapaga HUHT 6yp 6ocumm 3 6ocumura
KaparaHga nacr. AHa Ku3gupunca (393 K) ga sAHa cy-
toKnaHagu. Arap cytoK onTuHryrypt (5") coBytunca, 6aéH aTun-
raH >xapaéHHUHI Teckapucu 6opagu.

T (393°K) ga cytoK ONTUMHIYrypT 3~ ra ailinaHagu,  co-
Bytunca T (395,5°K) ga 5, wakn 5 ra ainnaHagn. LUyHpai
Kunnb, 3/->37, Ba  -~3 alinaHuWmn MyMKUH.

ONTUHTYTypT TypTTa (hasaga 6ynmwmn MymMKuH: 3, 37 33
3. Pacmpa xap Kaicu ONTUHIYTypT X0NnaTNapuHUHE 6apkapop
coxanapu 6", 3M\3N KypcaTuiraH. a — HykTafja cucTtema
HONMb Bapuawnmn y4yta hasza 3¥y 5, 3*MmyBoO3aHaTda Typuoan.
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YU .4-pacM. ONTUHTYTYPTHWUHT >;0MaT AuarpaMmaci.

-y, _

"\V.. V;.;.

Pe
Pa

n Ta 71 4 T°k'
L, 321

YLM.5-pacm. BeH30(heHOHHUWHT XoNnaT Anarpammaci..
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« - HyKTaja CMcTema HO/lb BapuaHTau y4yTa pasa —5°, 5° 5°
MyBO3aHaT/Aa MaBXyf. 60 Hyk,Taga 5;, 8", 3~ azanap myBo3a-
narga. 6 - HykTagias yTa CoBMTUATAH 5% 87 yTa Kusgupun-
ran s (6 uvsupu), yTa coputuarad (68 4UmM3nrn) Bas. ..,

V MyBO3aHaTAa, 6 HyKTafa y4yta metactabun (kK.apopcus) a-
.anap mysosaHatga 6ynagn. Hyktanu (NyHKTUP) 4m3nknap
mMeTacTabun MyBo3aHaTra MaHcy6. 130 MIla éku (1288 at-
mocthepa) Ba 424“K (15IC) - paH, okopuga pombuk on-
MHIYrypT KWU3gUpUAraHaa, MOHOKAWMHWK ONTUHTYrypTra
yTMacaaH CyloKNMKKa aiinaHagu, AbHKM 6y 6ocnMaaH K Kopu-
Aa MOHOTpON araHniL 03 6epaam

MoHoTpon ainaHuwra 6eH30cpeH0H [(CMHH]Cun mucon
6yna onagu. ¥YTM1.5- pacmaa 6eH30(DEHOHHUHT XonaT gnarpam-
mMacu kentupunaraH. Pacmpa 1- unsuk Ba 2- Yn3nk«, P mogm-
thukaumnsanapn, C 4n3unk cytok 6eH30heHHOH Byr 6ocumnapu-
HWHT Temnepartypa y3rapuiimn 6unaH ysrapuiin KypcaTuiraH.

CyloknaHuw TemnepaTypacurava P waknHuHr 6yr éocu-
MW & HUHT 6yr 6ocMMuaH nacraa, 4emak, xamma TeMmrnepary-
pafja p Wwakn a ra HucbataH kapopnu Ba y3-ysura a->P ra
yragu. JIeKuH ra)n:maingn. M « raamanga yTULLIVHW OLWIK-
Py MYMKWH.

298°K pa cyrokfnaHagmraH a — LWaKAM AOMMO Kapopcus,
Ba y3-y3uua 32°K ga cytoknaHaguraH p — waksra ainnadmm
MYMKWH.

P — wakn kmu3gupunradga, 3rruw TelvlnepaTypacmra (O —
HyKTa) 6opmacfaH CytoKnaHaan, SbHU a — WakKnra “"Mangu.
Arap cytok xonat cosutunca AT (32FK) ga P — waknra
eTagu. demak, a-*[ MyMKuH A-"a “Trmaiign. a p HW Kyinaaru-
Yya yTKasmw MyMKuH. Cytok 6eH30(heHOH TrTemnepaTyparaya
yTa coButunraHga (E — Hykra  60CMM) CYlOKAMKAaH a —
mMoAundmMKaLmna Kpuctannapu axpana éownangm. A — Hyk™a
(P~ 6ocnM) AHaga coBUTUAraHga p Mmoagngukaumara yragn (B
—IHYKTa, Pg 6yp 60cum).

MKKM KOMMOHEHTNW CUCTEMAJAP

VKKW KOMMOHEHTNYN CUCTEMANAPHUN TPA®UK YCYNAA
TACBUPNIAL

CucrteMa MKKM KOMNOHEHTNM 63?71ca, (hasasiap Kompacura
myBogpuk C*"'®=4 6ynagun. Arap ®=1 6ynca C=3 bynagn. fe-
MaK, 3pKUHUK fapaxanapu COHW 3HT Kynu 6unaH 3 ra TeHr
65w MYMKUWH. [lemak, UKKW KOMMOHEHTNN cucTemanap-



HWHI XonaT Agwuar-
pamMmmacuHun TacBup-
naw yyyH y4d yKau
KOOpAuHaTta Kepak,
NleKUH 6y aH4ya Ho-
K¥Ynaii. Arap cucte-
Ma KOH[eHcaTnaH-
raH (CYHKIMK, KaT-
TUK) bynca 6y cuc-
Temara 60cum xyga
XaMm KaM Tabcup Ku-
nagw: rasnapra 6o-
CUMHUHT TabCcupu
KaTTa. LLlyHra Kypa,
KOHJeHcaT/laHraH
cuctemanapga 6o-
CUMHWN TYpPryH fae6
(hapas Knauw Mym-

ia"kyagpagn"

T

p=corst

N1=0

N7=0

N ,4
N2-0

N2-1
u=0

Y1M.6-pacn. VIKKM KOMMOHEHTNN
cucTemanapHUuUr ;~onar guarpammaci

NYPYYH TemnepaTtypa-

asl pT ™ acu* g4+"Iklpl,, Trarr™

KVHUK fapaxanapu COHU 3HT KW 6uniaH 2 ra™TeHr™Mo™M'

iH=5==Hr-E="

«KKUMUYT KX 07?;

6nnaH 6yp PA3A MYBO3AHATKU
6up-6upuga uekcus apysuymnm CYKOK MOAAANAP

NKKWN

APANAWLMACHK
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oyp (hasafa X.am MKKana KOMMOHEHT MaBxys bynaam. Y MymaH
WATraHga, MyBO3aHaTAa TypraH CyloKAuK Ba Oyr hasanapHuHT
rapknéu oup xun éynmaingn, nekuH b6yr GasaHUHT TapKuou
CYIOK, (ha3aHUHI TapKnbura Ba KOMMNOHEHTNAPHUHT Y4yBYaH-
nmrura 60rnuK,.

Byr (paza Tapknbu 6unaH cytok nK (asa Tapkmbm Ba IpuT-
MaHWHT yMyMuiA 6ocumm opacugaru 6ornaHui xak.uga . .
KoHOBanoB TOMOHWAAH MKKUTA KOHYH Kallg 3TUraH.

KOHOBaNOBHUHI GUPUHYMN K,OHYHW:

a) 6Mpop KOMMOHEHTHUHT HUCOMIA MUKAOPW CYHOK. (ha3a-
fa owwupunca, 6yr azaga YHUHT MUKLOPWU OpTaaw;

6) apuTMara KywuaraHga spuTMaHuHr ymymunin 6yr 60o-
CUMWHN OLUIMPYBYMN EKN 3PUTMAHUHT K aliHall TemnepaTy-
pacuMHW MacamTMpyBYM KOMMOHEHT 6yr asaga HucbaTaH
Kyn 6ynagn. MacanaH, MablyM Hucb6aTga cyB-cnmpT apa-
nawmacu, y3 6yru 6unaH mysosaHatga 6yncuH. Mabnym
Temnepartypaga CAUPTHUHT 6yr 60CMMU CYBHUHI 6yr 60-
cumupgaH Kyn (macanaH: 298°K ga 23,76, 58

MM CMMOO yCcTyHW). Oemak, cnupT cyBra HucbataH Kynpok
yuyBYaH. Arap 6y apanawimara cyB Kylluaca, apuTMma-
HUHT YyMyMWiA 6yr 60cMMmM nacasgum, akCMHYa CnupT
Kywunca owaau. femak, 6yp asafa COMPTHUHT MUKLOPK
HucbaTaH Kyn 6ynagu, cytok. apanawmaga 50% cys-cnupT
6ynca, 6yr asaga cCnMpTHUHT Mukgopu 50% pgaH Kyn
6ynagu.

Cytokauk-6yr pas™ap Tapkmbu yptacugarn 6ornaHmil-
HUHT MUKAOpWIA ndogacu Kynnpgarnya: A Ba B KOMNOHEHT-

NapHUHT 6Yr (hasagarv Mosb K,MCcMK , Monniap coHu
n?, Mg, CYOKAWKAArn Mofb K,MCMU KOMMNOHEHTNap-
HUHT TO3a Xongarn 6yr 6ocumu , P~ ynapHuHr sputma-

paru 6yp 6ocumm PAPA, apuTManapHUHT ymyMmAid byp 6oeu-
Mu P 6ynca, JanbTOH KOHYHUTra MyBOUK, / — KOMMOHEHT
YUYH:

Ba
N, =4 (VIII. 12)

Jemak:
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NA= p " dp: Po (VI11.13)
Paynb goHyHUra Kypa;

Pr=m.pl (VI11. 14)

(VI1.13) Ba (VIII14) TeHrnamanapgaH

A - m = p
Ba
N
L /B (¥111.15)
COK B ™ 3 U5 3PUTMAHMHE YMYMUIA 60CUMK

Jemak, 6y Ba (¥11.15) TeHrnamagaH;

N
7AN -—pAN
AP =PN + M RO (¥111.16)
OyHAaH;
\ pO/ =m \%
(¥111.17)
B V

Arap P;=P! agaca, N ,.N -~ N ,.Ni 6?nag,,ne-

P WKW 6unaH P~ nap Typnauya Ysrapagu Ba gemak, pasa-
nap Tapkmbu AMm ysrapagu
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upacmgarn Hucbatra 6ornuk, 6ynuwmn kepak. (111.99) TeHr
namara MyBo(uMK, AWUPUH OYraHMIL UCCUKAUTU KelnHYa-
Ink kaTTa 6ynca, 6y moggaHuUHr 6yr 60CUMMUHK TemnepaTty-
pa 6unaH y3rapuwu x,am WyH4ya KeCKMHPOK, 6ynaan. Temne-
patypa y3rapuwn 6unaH asanap TapKUOUHWUHT y3rapuiin
M. C. BpeBCKUil K,0HyHNA Y3 aKCMHW TONraH. BpeBCKMAHUHT
6UPUHUM KOHYHU — TemnepaTypa KyTapuiraHga napuwman
monsap 6yrnaHmw nccuKnmru katta 6ynraH KOMNOHEHTHUHT
nncobuin mukgopyu 6yr gasaga owagn (amanuii Mak,cagnap
YUYH, SbHW KaTTa aHUKAMK Tanab K,MavHMaraH xonnapga
napuvan monap 6yrnaHuw WCCUKAUIM ypHWUra To3a mojja-
NapHUHT Monap 6yrnaHuWw UCcCUKAUKNapuaaH oliganaHumi
MYMKWH).

CYIOK APATAWLUMANAPHWUHT XONAT ONATPAMMACHK

Bup-6upunaa Yekcu3 3pyBUM UKKWU CYIOKAWUK TYpau HUC-
6atfa apanawTupuaraH OyncuH, SbHW Xap XW KOHLEHTpa-
UMAN CYrOK 3puTManap XoCun K,WauvHraH 6yncuH. byHpaii
apanawima UCUTUATaHAa ynap Xap Xun Temnepatypaga K,aw-
Hab cylok, Ba Byr hasanap Typnu Tapkubra ara 6ynagn, AbHM
MyalifiH K,aliHaw TemnepaTypacura UKKW Xun Tapkub Tyrpu
Kenagn — CYlKAMK Tapknou ea Byr Tapkmbu. LLUyHra Kypa,
XonaT gmarpammacuga 6upu CyrKgumK Tapkmbura Kypa, MK-
KUHYMCK Byr Tapkmbura Kypa Mkkmu arpyl umsuk, onnHagm. Pean
apuTManap Paynb KOHYHMAaAH-yeTra YiKKaHAuru cababnm
yMyMaH Tapkub 6unaH Oy# 6ocum opacugarn 6ornaHuL Tyrpu
4M3MK,'K;0HyHUra MyBO(UK,;y3rapMaiay Ba gnarpammaza arpu
unsmnk,xocun 6ynagn, YLL.7- pacmga 3apo 4eKcu3 apanatlyBym
CylOKAMKNapaaH Xocuna 6ynraH Typau Tungaru cyrok, apanatu-
MafnapHWHT X0NaT guarpammanapu Kentupunrad. byaunarpam-
Manapfa KoopauHaTa ykgapura Temnepatypa (7), éku 6yr
6ocvmu \P) Ba Tapkub K;uiAMaTnapy Kyinmnrcl:

| Tun guarpammamap. T — Tapkub gnarpaMmmMaga HkK,o0pu-
parll arpym umsmk, 6yrra maHcy6, YyHKu y K,aliHaw Temne-
paTypacu 6unaH 6yr asa Tapkubu opacmgarv 6ornaHuL-
HuU,udhoganakam, NacTkM YM3MK, CYHOK, (basara MaHcyo,
YYHKM Yy K,allHaWw TemnepaTypacu 6unaH cytok, ¢hasza-Tap-;
«w s« Opacugarn 6ornaHnwnm;ake aTTUpagn; LyHra kypa,t
HOK,0pnaarn'arpn Yn3nmK— 6yr arpin umslirmu, nacTki arpu
UM3UK,— EYIOK.INK arpu ynsnln gerinnagu. byr arpucugax
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VIII. 7-pacm. Bup-6upria YeKcus apyBUM CYIOKAMKNAPHUHT X,01aT
Avarpammaciy.
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oKkopugarm — 6yr
coXa, CYKK/IUK 3rpu-
cufaH nactkucupga —
CYIK/IMK COXacuHwu
TaWkun kunagu. byr
6ocumMu KalHaw Tem-
nepartypacura Teckapu
nponopuynoHan 6ynra-
HWU YUYYH «P — TapKno»
T8  Aguarpamma, «T —Tap-
Knb» auarpamMMaHuHT

Teckapucu 6ynagu.
Byr Ba CylOK/UK ar-
punapuHuHr ypTacH
reteporeH coxagaH
néopat 6ynun6, 6yr cy-
IKIMK 6nnaH mMyBo3a-

Yr1.8-pacm. Puuar Kpugacu. HaTaa TypadW.
®durypatus HykTa feb, AmarpaMmaza CUCTEMaHWUHT napa-
MeTPNapuHN Ba YHUHI XO0NaTW Ba MasXyn Oynuwl wapTuHU
TacBupnaraH HykTtara antunagu.

BupnawtmpyBum Tyrpn YM3UK CUCTEMAHUHT Ba By cucTe-
MaHW TalWKWN KunraH asanapHUHr QUrypaTus HykTanapu
6unaH 6up TyrpH 4YM3MKAaA Typaau {GupnawiTupyBun Tyrpw
umank kougacw). V111.8- pacmaa «a» HyKTa, «5» HyKTa By cuc-
TEMaHW TaluKW KUTAH CYIOKANK Ba Byr hasaHUHT (urypa-
TWB HyKTacu. bynap 6up um3ankaga «aob» —kKolnawraH. ete-
poreH coxa uumpgaru (Urypatve HykKTanapfa CytK Ba 6yr
thasafia 6ynraH mMofgLanapHUHI MUKLOPW MOASP KUCMapu
(ABbHK (hasanapHUHT Tapknbu) puyar Komgacu acocuja aHuK-
NaHagn. A

Pvuar kompacu. VIIL8- pacmpa KYpcaTunraHaek
Tapkmbnu aputMa TemnepaTtyparaya UCUTUNTaHga gury-
paTuB HykTa O ga 6Up KMEM CYHOKAMK Oyrra ainaHagw.
CyloKnunk Ba Byr azanapHUHT TapKUOUHWN aHUKAAL YUYH
O HyKTaflaH Tapkumb Ykura napannen pasuwiga 6yr Ba cy-
IOKNK arpucnra Yn3unk Ytkasunagn. CyloKkank arpucu yu-
pawraH a — HyKTara TYrpu KenraH Tapkub — CYHOKIMK
TapknbuHu {Xa), 6yr arpucum 6umnaH yypawraH HykTara
TYrpn KenraH Tapku6 aca 6yr TapkmbuHm {X6) KypcaTa-
oW, 0a YM3UTU CYKOK/INK efnikacu, o6 Yn3nUru aca 6yr enka-
cu ferinnagun. TemnepaTypa KYTapuaraH capy CytOKIUKHUHT



MUKAOPW Kamasaaun, 6YKHUHT Muegopu Kynasau. Enkanan
Y3YHIUTUHUHT y3rapuwu 3ca akCMH4ya bynagn. Arap 7 -
CYHOK/INKHUHT, - OYrHUHIr MuUBLOPMK 6xnca puuar
Komgacura MyBOQuK:

Lt Oa = wp0Ob6
Ba

(VIII. 18)

[emak, enkanapHu rpaukgaH ynyab ynapHUHT HUCHGaTUHK
016, asanapHMHI HUCOWI MUKAOPUHU GUAMLL MYMKMUH.
Xap ONAWHIK Oﬂl/lHraH 3PUTMAHUHT MUKAOPU T=T +T

Mabnk;IM 6 nca NapHWHT abcoNtoT MUKAOPUHU XMCOB-
naul K A

I, I1lTun gmarpammanap. bab3u cuctemanapga «T
— Tapkub» gmarpamMmmaeunga 6yr arpucum MakcuMym Eku Mu-
HUMyMAaH yTagn. KOHOBaNOBHUHI UKKUHYM KOHYHUTA MYy-
BOYMK Oyr arpucugarun akcTpeman (MakCUMyM, MUHUMYM)
HyKTanapga cylokguk Ba 6yr asa 6up xun tapkmbga byna-
an. byHpali apuTManap aseoTpon apanawiManap (aputmanap)
fevmnagn. bab3m cuctemaga mabnym 6up HucbaTha Kywmn-
raHga 6yr Ba CytOKIUK thasaflapHRHT Tapknubu 6mp xun dyna-

Temn”™aTypa y3rapuwu 6unaH azeoTpon apanaiMaHWHT
TapKknbn BPeBCKUIAHUHT 2-KOHYHWUIa MyBO(IMK y3rapagu- 6yp
arpucupa Mmakcumym 6ynraH cucTemanapga, TemnepaTypa op-
TuwKn 6unaH azeoTpon Tapkubupga napunan 6ypnaHuLl NCCUK-
NUTN KaTTa 6ynraH KOMMOHEHTHWHI HACOUIA MMLA0PK oLlaaum.
byr arpucmga MuHUMyM 6ynraH cuctemanapa akcmH4a byna-

Byr arpucmga makcumym GepaguraH cuctemanapra Mu-
connap; CyB-8TWUN CNWUPTWU, 3TUN CNUPT-6EH30/, Yriepos
(IV)- cynbthnp-auetoH, 6yr arpucmga MUHMMyMm 6Gepagu-
raH cucTtemanap; CyB-HUTpaT KUCNOTa, CYB-BOLOPOA X/O-
pua, BOJoOpofL xnopua-meTtun adup. MacanaH, cyB-3Tun
cnupTt cuctemacn 4,4% cys - 95,6% cnupT (OrUPANK XN-
xatugaH) Tapkubnu aseOTtpon \ocun Kunagu. AseoTpon
apanawimanap, ynapHWHr KailHal TemnepaTypacu Ba Tap-
Knéum mabnymoTHoMmanapga bepunraH 6ynagu.
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CVIOK APAJTIALLMANAPHN XANJALL

Cylok, ydyBYaH apanalimanapfary KOMnoHeHTap nangaw
ynn 6unaH 6up-bupugaH axpatunagn. by ycyn 6unaH T03a
CYIOKAUK EKM MabnyM Tapkubaary apanawimManapHu axpatué
0NN caHoaTha, aliHWK,ca HePTb-KUME caHoaTuaa KeHr Kynna-
HUNagn. YnapHu xanhgaw ymymuin 6yr 60cum OunaH Tapkuo
opacugaru 6ornaHumiura acocnaHraH. KoMnoHeHTNapHUHT yyyB-
yaHnurn (6yr 6ocmmun) opacugaru ¢apk, K,aH4a Katta 6ynca,
yNapHM axpaTull LWYyH4Ya 0COH 6ynagu. by axpanuw Koag-
(hnumeHTn a 6unaH xapaktepnaHagu. (VII, 17)ra kypa:

a - N L) (VI11. 19)

Opawnii x,0nnapga a cuctema Tapkmoéura 6ornuk, 6ynvENIn

pl (VI11.20)

CucTemanap K,ailHaw Temnepatypacu — Tapkub xonat
gmarpammacuga yd TUn guarpamma o6epuviiun 1K,0puaa K;ang
aTungun. Xaipgaiw >kapaéHu 6y Tun gnarpaMmmanapHu 6epagm-
raH cuctemanapga Typnvya 6opagu. Aseano | Tun gnarpamma
6epyBUM CUCTEMANAPHUHI XaljanuWmnHW Kypub 4YMKamus;
6yHn VIII, 9-pacM muconuga TywyHTMpamms.

A N,N, N~NjN; N4 Ns B

VII1.9-pacM. Oapgwnii ~aligau. VIH. 10-pacm. BOCKY I xaligaLy.
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Xaigmuiimn Kepak 6ynraH apanalwiMaHWHr Tankubu s/

%ncn,,. A ,,ofaa HucbataH Kfnpo!,, By apana”aS t o |
2a"kmen Jv'fi” ™ 6ownangn, Kocun bynram 6yr

QCTeMaHVIHF ymymMum 6yp gocmmm Kamas o6ownaigu Kla|7|

oKUK A moagdara, 6yr (KoHgeHcat) aca B mCapgaraxa "
pasepagu. Temnepatypa opTraH capy KOHLEHCATHUHT TapKu
6v gactnabkm apuTMa Tapkubura ak.mHnawagm by mucongaH

Ko2elaX ~mX T T'™“ @& ™3a
ApanawManapHu To3a KOMMOHEHTAapra axnsatuinr

a 6oc ainfaw kepak. b 5 -
A2t I, 10-pacwaa S ARG BASRABY X 1
6ya?mnlrkapanawMaHWHT Tapkubu

6yI'Ta0KI/IF" AT HET® W ra4;
Tinna Apanawma TemmnepaTyparaya

NS SO Ao HI6

Tmnagn, ™MTux ™ OTpku(5nn E,l6pT
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11-111 Tun AQNATPAMMANAP XOCUN KNNyBUYN CUNCTEMANAP
A3EOTPOMN APANAWMANAPHN XANAALL

VI, 11-pacmpa 6yp
arpucuga MUHUMYM
HYKTa XOCU KUNaguraH
cucTemManapHUHI xXaiaa-
NN KYPCaTUNTaH.

Arap gactnabkn apa-
nawmMaHWHI Tapkubéwu
3KCTPEMYM HYKTaHWUHT
yan TOMOHMra Tyrpu
kenca (K,), 6ockununm
Xangawl xapaéHuga apa-
nawma A — KOMMOHEHT
Ba a3e0Tpon apanama
(C) ra axpanagn. Arap
apajiawima TapKnmoun skc-
TPEMYM HYKTAHUHT YHT

TOMOHMAa 6ynca (M),

VI11.}1-pacmM. A3e0Tpon apanatima xocun B.koMMOHEHT Ba a3e0T-
K,unaguraH cuctemanapHu 60cK;uynn

xaigall. pon (C)ra axpanagu.

Bock;nunn xaigaw >xa-
paéHn 6opa-60opa KOHAEHCAT a3e0TPON TapKMbura TeHrnawa-
an. MyBo3aHaTfa TypraH CylKAuK Ba 6yr ¢asanap 6up xun
Tapkubra ara 6ynraHumjaH, aseoTpon apanawima kKaliHaraHga
KOHJEHcaT CYlKAMK GunaH 6up xun Tapkubra ara 6ynagw,
ABbHU KalHaLl >kapaéHuaa a3e0Tpon apanalima Tapkubu ysrap-
Mainan; AeMakK 3puTMaHuHr Byr 6ocuMn y3rapmangu, LyHra
Kypa KalHaw TypryH TemnepaTypaga 6opagun. LLIYyHUHT yuyH
a3eoTpon TYpPryH TemnepaTtypaja K,aliHaiguraH CytOKTrMKnap
(apanawmanap) ge6 xam atanagu.

LWyHaai Knnmb, a3eoTpon apanalima XoCUn KUayB4umM CuUc-
TemManapHu xaingalw ycynm 6unaH T03a KOMMOHEeHTapra ax-
paTn6 6ynmaingu. MacanaH: BUHO CMMPTUHUHT CyBAaru apuT-
MacuHW Xaingaw Hatmxkacuaa 4,43% cyB Ba 96,57% cnupTaaH
néopaT aseoTpon apanawima xocun dynagu.

A3eoTpon apanaliManapHu ynapHUHr Tapkuouin K.mcMmu-
ra, acocaH KMMEBWIA ycyn 6unaH kM KUMEBWUI Xxaligall ycy-
NMHKW Bupranukga Kynnab axpatnw MymkuH. Ly ycyn 6unaH
CYB-CNUPT a3e0TPonN apanalimMacugaH Tosa (abconoT) CNUPTHU
axpatnb onnw MyMKUKH.
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/| AMANQA BUP-BUPULA IPUMANLANTAN CYIOKINKNAw
AMANAWMANAPUHWHE 6yp BOCUMW BA YNIAPHU XANOAL

By xun™anawmManapga anpum KOMMOHEHTNAPHUHT 3pUT-
Magaru napuwan 6yr 6ocumun apanawima Tapkubura 6ornauk,
bynmacfaH, To3a KOMNOHEHTNAPHUHT 6yr 6ocMmmra TeHr 6yna-
4K, WyHra Kypa 3puTMaHuHr ymymuii 6ocnmun P:

P =PA+ PA (YW.21)

byHga: Pg, T03a A Ba B KOMNOHEHTNAPHUHT 6yr 60CK-

Mun. [lemak, 3pUTMaHUHT yMyMuiA 6yr 60CMMK Xap Kaicu Kom-
MOHEHTHUHI 6yru 6ocuMuiaH KatTa 6ynagn: PA<P>Pa. LUyH-
ra Kypa apMtMa KOMMOHeHT/Napra HucbataH macTpok; Temne-
paTypaja KainHaligu. MacanaH, cyB 6unaH 6eH301 apanalima-
cun 335°K (62° C pa) KaiHaingu, cyB 373,2°K (100°C)aa, 6eH-
3on 355°K (82°C)pa kaliHalign. Bab3n opraHuMk Gupukmanap
bekapop 6ynu6, KaiiHall TemnepaTypacu SKMHAalIraHaa ax-
pann6 ketagu, LLUyHgaih mogganapHu axpaTmaciaH xaigall
YUYH ynap cyB 6yru 6unaH 6upranukga xainganagu, cys oyru
6y Mogganap 6unaH MKKW KaBaT XOCW/ KUnagu Ba HaTvKaja
tokopuaa 6aéH aTunraH cababnapra Kypa apanawima nactpok
TemnepaTtypaja KaliHaign. XaihganraH KoHaeHcaT TapKMOUHK
Xuco6nab Tonuw MyMKUH. [anbTOH KOHYHUTa MyBOQUK:

po AV oL V )| IR
n., Ng-nap A, B mogganapHuWHr 6ypgarn monnap CoHu, M~
MI-ynapHUHT MOJIEKYNAp Maccach, gg YNapHUHT opupnn-
rn. (VIII, 22) TeHrnamagaH, arap B —cyB 6ynca,

N
N . (YLL.23)

By TeHrnamaHuur yan TOMOHU 6MpP OTUPAUK KMEM Mojaja-
HM Xaligalwl yuyH 3apyp 6ynraH cyB MUKLOPUHUW KypcaTagum Ba
O6YpHUMHT caphnaHuLl Ko3puuneHTwm ,qeﬁmna,qm

X031pru BakTAa MoAAanapHu xam,u,am nacT Temneparypa-
[a BakyyM ocTuja xainganagw. ‘N ,

Bup-bupuaa uverapanu apanawlyBun yyyBYaH CYHOKIUKNAP
cuctemacy ¥1M.12-pacmpa WwyHAain cuctemanapHUHI xonat
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VIIl. 12-pacm. Bup-6upnga Y4ekam apyBUU CYHOKMMKNAPHUHT X,0M1aT
LmarpamMmmaci.
Anarpammacu P-Con5lpa" Temnepatypa — Tapkub" (T —
NOpanarpammMacy TacBUpnaHraH.

a — Hyk,Ta B moggaHnHr A —pa, 5 —Hyk.1a A HUHT B —
[la 3pYBYAHNUTUHN KypcaTagu. a B r 6 — co”acmja KKy K.ar-
nam A+B KaT/laMy MaBXyj Ba a B T 6 — YM3UTW K" aBaTnaHuLL
arpucu. Ty — Temnepatypa T103a A, B — mogganapHuHr
K"allHalw Temnepatypacu, T B I T", — CYIOKANK 3rpucum.
rs —T —reTeporeH co)<a 6ynuné cyrok™ vk Ba 6yr asana-
Py MaBXy[.

N Tdpkmbnu cylBpuK (MKKW K,aTnamgaH méopat) Ji/1
unsury byiimya cuTUICKMH. T TemnepaTypaga KaliHaii 6oLw-
naingn (J/, HyXK;Tagd) B HyK,Ta CYHOKAWK, HyK,Ta 6yr (pasa-
HUHT TapKMbWHW Tacsmpnangu. HyK,Ta (T~ TemnepaTtypa-
[a) cucTema reTeporeH CylKnuMk Ba 6Oyr (asagaH mbopart,
CYKOKMMK,  6yr TapkmbuHu kypcatagn. M3ga (T34a) Cytok,-
NUKHUWHT Xammacu 6yrra ainaHagm.

KATTUK BA CYIOK, PA3AJTIAP MYBO3AHATWN

a) M3omopth b6ynmaraH LaTTuUL MoAfanap apanalimacw.
CyloKXaHULL X0/1aT gmarpamMmmacwu.

KharTvk, MmogganapHUHI CylOKAaHULWK KU CYoKAMKNap-
HUHT My3nawm (KpucTannaHumM) HaTuxacmpia naTTik. Ba
CYIOK. (aszanap xocun 6ynagw.
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(@) B,% - 100
100 A70 ©
Tapkub

VI1I1.13-pacM. CyoiyLUKHUHT X0naT AnarpaMMacuHu ofnLL.

Nkkn KatTuk. A, B —MmopaaanapgaH néopat cuctemaHu P-
Const fa kusgupunraHga kv ynapHUHI CYIOK;, KOTULLIMACK
COBUTWATAHAA COAUpP bynaanraH XxapaéHHUN Kyprub YnK.ainnuk.
by XapaéHHu TacBMpnaraH AviarpamMmMara cylouiaHui guarpam-
macu Jenunagu.

A Ba B moguanap nsomopg (6up waknnan) 6ynmacuH, ge-
MakK, ynap KaTTuK. 3puTMa X.ocun Kunmangm. Slekun cytok XOnma
4yeKkcu3 apanawaan Ba cytok XOnga KUMEBMIA GUPUKMA X.0CKN
KWWK Ba KUAMACAUTM MYMKUH. ByHaai cuctemanapHUHr
X0naT guarpammacura — ogavii guarpamMmma gennnagm.

Knumésnin 6upukma xocun KunManguraH cucTtemaHu Ky-
3aTaMu3 Ba CYHOKNAHULL AMarpaMMacuHUHT ONTMHULLNHN KYpro
ynkamms. YlII, 13,a-guarpammaua To3a A Ba B HUHT Ba ynap-
HUHT TYpnM HUCOATAA ONIMHIaH CYOK KOTULIMaapUHUHT CO-
BULIW TacBMpnaHraH. 1,2 arpunap 1o3a A Ha B —moguanapra
MaHcy0, KonraHnapu Typau Hucbata oNMHraH CytK KOTuL-
mManapra MaHcy6. 1 —umsnrn A —MoaaaHNHT CYONTMacuHM
COBULL >XapaéHWHW TacBupnaraH. M — HyKTaja cytontma T
faH I —rava coBUTWUATaH; a — HyKTafa KoTuw (Kpuctanna-
HUW) 6ownaHagm Ba 6y XapaéH M30TEPMUK ByNraHnMrugaH
XaMMa CYKNTMa KOTryHu4ya TemnepaTtypa ysrapmaingu, B —
HyKTafa KOoTul TamoMm 6ynafu Ba «aB» «Cynavacu» Xocusn
6ynagn. CyHr kaTTuk xongarv A (kpuctann) Ba bd — umsnru
6, uvacosumiign. Aemak, Tga —A MOAAAHUHT KpUCTanaaHULL
(cytoknaHuw) Temnepatypacu. A Ba B —MopgaanapHUHT apa-
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naliraH cytontMmanapmga K,0Tuw 6mp 03 Mypakkabpok, 6opaau.
Mabnym TemnepaTypaga (A ékn B) KpucTannaHuw HaTmxa-
cufa CyNTMaHWHI Tapkubu ysrapafu Ba HaTuxaja K,0TuLl
Temnepatypacu xam y3rapn6 6opagu (3 —arpu). M gaH a
HyKTaraya cyraTMa COBUNAKN, a — HyKTafa A HUHT KpucTan-
NN cyloNnTMafaH axpannbd kpuctannra Tywajn Ba XapaéH s
HyKTaraya faBom 3TajjM Ba XOKa3o.

MaHa WwyHgan Taxpuba yTkasnb, COBUTMLI 3rpucu aco-
cupa xonat guarpammacu ¥101.13,8-pacm onuHagn. by xun
AnarpaMmmara oaavid anarpamma geinnagun.

7 T _ HykTanap A Ba B Hu KplicTannaHuw (cytokaa-
HUW™'Temnepatypacu TAC — 3rpu YM3nK. Tapkmb y3rapuiim
OunaH cytoK. KOTUlIMaZaH A MOLLAHWUHT KpUcTanara TyLwuLw
TemnepaTtypacu ysrapulunHW Kypcatagu, Oy 4m3nK. Oyinnab
CYIOK. K.0TULIMA A KpucTannapu 6unaH MyBo3aHaTaa Typaau,
AbHN Mabiym Temnepatypaga A HUHT K.OTULWIMajarun 3pys-

YaH/UTUHW KypcaTagu. TAE 4M3nrn aHa Wy xXonHu B mopnara
HucbataH Kypcatagu. TAgE  —cyloUuanK YnM3nri éKu NMKBUAYC

unsnru geinnagn (JIMKengyc— CyroKnuk gemaxkanp). JIMkeum-

[yC 4M3nrmngaH tok.opuga 6utTa paza — CyHK. K.OTMLLIMA MaB-

Xya. E w]<,TassTekTUK Hy/*Tanell naT, Tapknb 5*vra Tyrpu

KenraH Tapkn6 C — HyK.Ta 3BTEKTUK TapKub, opauHaT yk.maa

3BTEKTUKara Tyrpu KefiraH Temneparypa  3BTeKTUK TeMne-
paTypa gennnagu. .

K.oTULWIMaHWHT TemnepaTypacu nacanTupuaraHga K.oTui

(KpucTannaHmw xapaéHuHM Kysatainnuk, (Y1M.14-pacw). Aun-

arpammagia CUCTEMaHWHT

Temnepartypa Ba TapKuou-

HW KypcaTraH HyK,Ta gury-

paTWB HyK,Ta fgeiunagw.

Cuctema M — urypatms

HyK.Tacmga TypraH 0yncuH.

M — HykK.Taga 6upruHa

CYIOK. (ha3a MaBxyd. C-K—

@+ 1TeHrnamara MmyBoQuK.

IPKUHNNK papaxanapu

COHM C-2. Oemak, 6y co-

Xaja Mab/iym verapaja my-

CTaK.un paBmLLIfa MKKK na-

pameTp y3rapTupunaraHga

thazanap COHW y3rapmaii

K.onagn. Temnepartypa« ra-

VIII. 14-pacm. Ofanii gnarpaMmma ya nacaﬁTmpy”] raHga A

(cytlokgaHuWw guarpammMacim).
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MOALAHWUHT KpUcTannapu Tywlasamn, SbHuU SHrM 6uTTa asa xocusn
Oynagn, Hatwkaga cytok, KOTULWIMaa A HUHI MUKLOPU Kama-
M6, B HWHT HMCOWMIA MUKgopu opTagu. LLIyHra Kypa A HUHT
SHIU yNyLapn NactTpok; TemnepaTypaja kKpuctanara Tywaam, A
HWHT KpucTannaHuimn a, B, E uymsmrn 6yiinya 6opagm; Temne-
paTypa nacanTupunraHga, Tapkub Oy y3rapuwira MoHaHf pa-
BULWa 60pagun. by xapaéH E Hy] Tara —TemMnepatyparava)
[aBoM atagu. Arap (hmrypaTume Hykta E~AAnH YHI TOMOHAa 6ynca
(M, - HykTa) 6yHAa CYHOK (hasa coByrunaraH capu B kpuctannra
Tywagm. E HyKTaga yd (basa: cytok/wk, A Kkpuctannapu; B kpuc-
Tannapu myBo3aHatga Typagu. LUyHpai k;unmb, 6y HykTaga ap-
KUHKK gapaxanap coHn C=0 6ynagn. Arap 6y HykTaga brupop
napameTp y3rapTupusca ¢asanap COHN Xam y3rapagu.

Arap Temnepatypa  faH 6up 03 nactra Tywmpusnca, K,on-
raH xamma CyloKyTuK, AbHU A Ba B Kpuctannra tywagn LyH-
ra kypa Tj,EN unsurn conugyc (KaTTUK MK) 4m3nru genmna-
an. Tg faH tokopmaa TywraH A Ba B kpuctannapra nguomopd
T faH nactra TywraH Kpuctannapra 3sTeKTUWK apanawima
(kpuctannap), geiunnagun. ianomopd Kpuctannap nmpuk, 3B-
TEKTUK KpucTannap aca xyga maiga oynaau. LLyHaain knnmo,
3BTEKTUK HYKTa CUMCTEMAaHWHI 3HI NacTKU KpuUcCTaniaHuL
(KoTuw) Temnepatypacugup.

KOkopuga 6aéH aTunaraHnapra Mysogumk 71 ynsnrngaH
tokopuja hakaT CYHOK KoTuwwmanap, ymsmMrugaH nacT-
Ja (hakaT KpucTannap mMaBXyf: coxacuga A kpuctanu

6unaH cyloK KoTuwma, TJIMN coxacupa B kpuctanu 6unaH
CYIOK KOTULIMA MaBXyn. TAET” Ba WYyHWUHraek T EN. coxa-
NapuuHr Typau xoinapuaa (hurypatMe HyKTaga) CYHKINK
MUKLOPUHWUHT KaTTUK MOJJanap MUKAopUra HucbaTu Ba CyroK
KOTMWwManap Tapknoéu typnmya éynagn. MacanaH, Ba a 4u-
3Urnura XownnawraH gurypatuB HykTanap Oyiinab rokopura
s'\unraH capu (Temnepartypa KyTapuaraHga) cytok asa Kynaii-
né, A kpuctannapu kamasa 6opagun. HKku dasanm (retepo-
reH) 6y coxanapfga CYlOK Ba KaTTMK (pasaslapHUHI Maccacu
opacugarn Hucoat Ba cytok byOtullliia Tapkmbun puyar Kompaa-
cu acocupga Tonunagw.'

CucteMaHn TawKun Kunrad asanapHUHT TapKUOUHMU
KypcarraH (ourypatms HyKranapra neivnagn
(B, B&  HyKTanap) KaTop EHAoW HyKTanapHu GupnawTup-
raH yusmkka {T~E Ba T/Td &Hgow umswnap gerimnagn. EH-
A0 HYKTanapHu 6upawiTiprad Yn3ukka (8 B BYHoza €Ky
KOHHOJa uun3nKnapu gennnagn,.

Arap H O (cys, my3) KC] cuctemacuga T,,=262,3°K Ba
C"-19,8% KC1 TeHr. 9BTeTMKa HykTtaga yuta hasa (My3, KC!
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6

VI 15-nacm. KOHrpyamT 6upukma \ocua KunyBumn cuctema guarpaMmma-
cu; a-- A-B encTwa, 6”- MUC-MarHuin cuctemacu, ¢ CyloigiaHma.
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Kpuctanan, KCl — sputmacu) maBxyg skaH T =263,2°K
y3rapmacgaH Typasu.

6) W3omopd mogaanap apanawmacu. Cytok, X,0M1atnia y3a
KUMEBUIA BGUPMKManap X,0Cun K,unaguraH cucTemanapHuHr
Xonat gmarpaMmmacy xocun 6ynraH 6UPMKMaHUHI xoccacura
K,apab NKKM Xun KypuHuwga 6ynagun. Arap xocun éynraH 6u-
puKma 6apk,apop 6ynmb, y3MHUHI CYIOKyXaHuWL TeMnepaTtypa-
cufaH lok,opmaa xam MmaBxyf 6yna onca YIMM3a-pacmpa
KypcatunraH guadamma xocun 6ynagn. bByHaaii Gupukmanapra
KOHFpYSHT 6upukmManap gelinnagn. JIMKBUAYC YN3UTN MaKCK-
MyMJaH yTaan Ba MakCUMyM HyK,Ta K — KOHIpysHT HyuTa,
feinnagn. KOHIpyaHT HyK,Tara TYrpu KearaH Tapkmno HyK,Tacu

6upukma A TapKuMbuHM xocun K,unagn. KOHrpysHT HYK-
Taga 6upukma Wy 6uprkma Tapkubuparn cyrok, K,0Tuima
6unaH myBosaHaTga 6ynagu. by guarpamma ryé (A — ABYY
Ba (B —A"B|") mogaanap cucteMacuMHu 044N gmarpaMmmacu-
HU 6up-6upura XuncnawTmpraHgek 6ynné kypuHagn. Coxa-
napga KkaHpau asanap 6ynvwmvHN OALNIA gnarpammMa acocu-
[a aHMKnaw MyMKuH 6ynunb, ynap pacmga KypcatunraH. Arap
KOMMOHEHTNAp 6Up Heva TapknM6IM GMPUKMA XOCWUN Kuica,
KOHTYP3HT HyKTanap CoOHM Bupukmanap coHura TeHr bynaau.
VIII. 15 6-pacmpa Cn — Mg cuCTEMaCUHUHT XONaT guarpam-
macu kentupunrad, 843°K (570°C)ga 6MPUHYM MaKCMMYyM
(CuMgg 1070°K (797°C)aa MKKMHYM makcumym (Cu M8)nap
xocun oynagu.

Arap xocun 6ynraH 6upukma 6ekapop 6ynmb, cytokna-
HUW TemnepaTypacura [ eTmacfgaH axpanub KeTca, AbHU
WHKOHTPYSHT GUpUKMma xocun bynca, NTMKBMAYC ymnsnrnga by-
punuw 3 6epagn. bypunuw HykTta K xocun 6ynraH 6upuk-
Ma Tapkmbura tyrpn kenmangn (Yll1.16-pacM).

Bupukma cytoknaHuw Temnepatypacuk I ra 6opmacgaH T,
— HyKTafa axpanub ketagu. Arap Temnepatypa  AaH 03ru-
Ha k5rrapunca, 6upnkma B Ba cytonTmara axpanagm (2 —dasa
xocun 6ynagn) K — HyKTa CYylONTMaHWHT TapKMObuHu Kypca-
Tagn.MArap (urypatns HykTa (M)garm CytoK KOTULIMA COBM-
Tuna 6oLlnaHca a HyKraga B HUHT KpucTannapu axpanmé ynka
6ownangn Ba 6y xxapaéH T Kumsurun 6yinab gasom stnb, K
HyKTafa TyxTaiau Ba 6y HykTaga”,,.5" bupukma Kkpuctannapu
axpannb, 6y xapaéH A ékn B Tamom BynryHya aBom 3Tagm.
AHa wy K HykTaga yd hasa: CylK apanawima, B HUHT Kpuc-
Tannapu, Kpuctannapu maexypd. by HykTaga yd4 ¢hasa
MaBXyaUrnaaH apKMHIKK gapaxanapy coHn C=0 aup; WyH-
ra kypa K Hyk,Tagarv >xapaéH ysrapmac TemrnepaTypaga 6opa-
an. AHaja coButunca, ARN GUPUKMAHMHT KaTTUK X0/ja ax-
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T, W,,K0.Tp,3,,T B»pUKM. XoCW1 4,484, C.CTE-UNHT ®N.T
! auarpammacu.

) - '« 2 ™ AN
6%%'%3&'?AEMKKM K&ﬁ)TT(I;IKXthéanA\ rBaaA,ls,,, L|yK|\5|a Hgan d

cytonTma bunau ava [YHAAW gnar-

N —
=y I -
™omMc™ K Tap”6ra“ ra éynraH 6upnkma ,ocun 6ygascp-
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Maign. Bab3aH KUUYMK 4erapaga CTEXMOMETPUK Tapkmbra
OylicyHMaliguraH, ysrapyBuyaH Tapkuonu 6up K,aHuya 6MpuK-
mMa xocun 6ynagn. byHpaih 6upukmanap Geptonnuanap Ae6
atanafu, cTexmomeTpuk opmynara MyBouK, Tapkmbamn 6u-
pUKManap aca gansinonugnap gennagn.

BNWP-BUPWN BUJNTAH KATTUK SPUTMA XOCWT KNAAONT AH
CNCTEMANAP

MKKn EKn 6Mp Heya KOMMOHeHTaH mbopaT 6up >KMHCAK
Krammuii cucTemara LaTTuy spuTma aeb6 aTanagw. byHpaai
cucTemManapfia Kpuctana navxapa 6up Heya KOMMOHEHTNap
3appavanapupaH (Monekyna, aTom, MoHAapaaH) Tawkua Ton-
raH 6ynagn. Kartuk; sputmanap MKKW Xun 6ynu6, ynapHuHr
6UpN CMHINW 6unaH xocmn Bynca, MKKMHYNCKU anmallMHULL
opK,anu naigo 6ynagu. CUHrMw 6unaH Xxocun GynraH K.arTuk,
aputmanapga 6up KOMMOHEHTHUHI 3appadvanapu UKKUH4YK
KOMMOHEHT KpUCTana naHxapa 65TMHNapu opacura Kupu-
wnb (cuHrmb) ketagm. MacanaH, 6op, yrnepog, BoAopoga,
a30T CMHrapu Metajnnmacfiap metaniapfa apuraHga aHa wy
xofuca 103 6epagu.

AnmMawimHuni 6unaH xocun bynaguraH KatTuk, sputManapa
aca 6Mp KOMMOHEHTHUHI 3appadvanapy 60LWK;a KOMMOHEHT
KpUcTann naHxapacu, 6yruHnapugaru sappadanap ypHUHU
arannanan. by xoguca nsomop® Kpuctannapga yyupangu. Kar-
TUK, 3puTManap KWUMEBUIA OGupuKmanap, macanaH,
KjSOM+RbNSO”; KMnO”M+KCIOM napaH, xampa ofAnii mog-
fanap Cu+Au, Ag”Au, Ag+Pt gaH xocun 6ynuMwn MyMKKH.
K,aTTuK; sputmanapga xam Xy~ u cyok, sputMagapgarn kaou
KOMMOHEeHTNap 6Mp~6mpuaa %KAM Ba YEKCU3 3pMLUN MyM-
KWH.

K,aTTvK, xonga 6mp-6mpuaa dekcus spuiiguraH KOMMOHEHT-
napjaH TawkKun TOMNraH cucTemanap Xonat fuarpaMmmacu
¥1I.17a-pacmpa TacBupnaHradH. TAT~Asa B mopaanapHuUHT
CYIOK;laHuW (KoTuw) Temnepatypacu, T2aT™ — NUKBUAYC,
raCra conmgyc umsmknapuaunp. JinksugycnaH okopuga ga-
KaT CylK (hasa, conmaycfaH nactga akaT KaTTuMK (asa Ba
OynapHUHI opacufja reteporeH cmcrtema— WKKW (hasa CyoK
IpuTMa Ba KaTTUK apuTMa hasanapii maexyn. Arap gurypa-
TMB HyKTa (M) parv cylok paza  fgaH 6Mp 03 mactraya co-
BUTWUNG Bopusica —a HyKTafda KaTTUK apuTMa axpana 6ow-
naingn. [emak, a HyKTaga CYHK Ba KaTTWK (hasanap ”3apo
MyBO3aHaTAa 6™Viagn. by HyKTafda CYlOK (hasa Tapkmbu X~ Ha
KaTTUK 3pUTMaHUHT Tapknbu  raTeHr 6ynagu. TEM-
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KLU /7-0oacm KaTTuK. 3puTMa. XpCU» KWUIYyBYU CreTeManapHUHT foflat«'

ckeMWannp; 6) 6up”~upuga yepga apyBumngan” 3 n
* xocun Knnyeum cuctemanap (B1'-Pb cuctema).
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nepaTypanap uerapacuja 3pKWHAWK gapaxanapu coHu 1 ra
TeHr GynraHnnrugaH, 6y YerapaHuWHI Xap K,alicu Temneparty-
pacvja MKK1Ta hasa y3apo MyBO3aHaTAa Typaau.

— TapKnbun CcytoK, 3puTma  — Temneparyparaya k
AvpunraHga, purypatme Hyk™a  fa UKKW ~ (hbasa CytoK, Ba
Karruk, aputma hasanapum xocun 6ynaau. by (pasanapHuHr Tap-
KUOWMHWN aHMKAaw YuyH HyKTaflaH /IMKBUAYC Ba CONMUAycC
4YM3NKLAPU KeCULLITYHYa TapkKnb yK,ura napannien ynsmk, ~Ka-
3u Kepak. CyHr KeculiraH HykTanap b,,  napgaH Tapku6 )*ura
TUK YM3nKaap Tywupuica, asanap Tapkubu aHukaaHagu, [,
CYIOK, BaX3 KaTTWK, 3pUTMaHUHT TapknbuHu nioganangn. dasa-
nap MMKAOpW Ba (pasanap TapKMOMHM 3ca puyar K,omgacugaH
(holiganaHmb aHuKAaw MymMKuH. Ag+Au, Cu+Pt cuctemanap aHa
LyHAAA XonaT fuarpaMmManapH XoCun K,unagw.

Ueknn apuitguraH KOMMNOHEHTNapAaH nbopar K,arTvk, 3puT-
MaHWHI Xonat fuarpammacu ydyyH Bi+Pb cuctemaHn mucon
Kentmpuw MymMKuH. YII1.17 6-pacmaa cb — KyprownHHUHT
BUCMYTZa 3pyBYaHNMUIN Temneparypa y3rapuiim 6unaH K,aH-
[ail y3rapuwuHy,  BUCMYTHUHT KYyprowmnHAa spyBYaHANTU
Temnepatypa 6unaH"K,aHfai y3rapuiinHu Tacenpnaingn. Cel»
BUCMYTHUHT KaTTUK, 3pUTManapmu coxacuHu, feT" kyprowuH-
HUHT KaTTUK 3puTManapn CoxXacuMHu Kypcaragu. cbe/e —kart-
TuK xonatgarn Bi+Pb 3BTekTMK apanawima coxacu, FaET nuk-
Buayc umsnru . E xampa 7{E — 4mn3smkgapuja cyrkK spnutma
KaTTUK 3apuTMa 6unaH MyBo3aHaTfa Typaan Ba KaTTUK 3puUT-
Ma KpUCTannaHUWUHUHT TapKnMb 6unaH y3rapuiinHu noga-
naingn. 7aE, TE reTeporeH coxanap 6ynu6, CyloK Ba KaTTMK
aputmagaH mbopat. Temnepatypa y3rapuwiym 6unaH KoTuL
XapaéHn 60puLLIMHN KOKopuaaru Myioxasa acocufa aHuKkaaLl
MYMKWH.

Y4 KOMMNOHEHTNIN CNCTEMAAP
Y4 KOMMNOHEHTNAW CUNCTEMANAPHUWHI TPA®PUNK TACBUPW

Y4 KOMMOHEHTAN CUCTEMANapHUHE X0naT gnarpammacu yu
ékan Tyrpu 6ypyaknu npusMaga tacsmpnaHagu. by npusma-
HWUHI acoCU TEHT TOMOHAN y4bypyak 6ynnb, YHUHI to3acmpia
CUCTEMaHWHT Tapkubu, npusMaHuHr 6anaHpaurn 6Gyinab
YHUHI 6UpOp Xoccacu, MacanaH, CYHKAaHWW TemnepaTypa-
cu Kyhmnagm (MKKW y3rapyByaH T, P napfgaH 6uttacu Typ-
ryH ne6 kabyn kunuHagw).

Cuctema TapKM6MHU TEHI TOMOHAM y4ybypuak to3acmpaa
TacBMpfall reOMeTPUSHUHT Kylnaaru Komaacura acociaHraH;
«TeHr TOMOH/IN YYBYpPUYaKHUHT UCTanraH HykKTacugaH yd To-
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MoH Fa TYLUIMOWAraH TUK uusnlglap MurnHgmcm yubypyak 6a-
naHpAurnra TeHr». Arap 6anaHgnnmk 100% pgab k™-6yn KMAnH-
ca TUK YM3UK apHUHT AUTUHAMNCK \am raTeHr éynag”
TapknbHu TacBMpnalifa UKKU Xun ycyn
ycynnapu) KynnaHunagu. JlekuH 6y Ukku ycyn eup xun Ha

™ yWM yp”™ k yynapuga KOMMOHEHT snTlfaoa S

KysfnaHraHaa 6mp ne6) kabyn kmnuHagu. YIII 18-a-pacmpa
|*r)catmnraH A HykTaga A mogaa 100%, C Hypaga C mogaa
100% B HykTaga B moagagaH 100% 6opamp.

FmoHnap”a 5>i,,ntaH duryPa™ HyK™ap mkku

HeHTNN cucTema TapkuoumHn kypcatagu. f ~canaH A" ymsn”®
T™ra XoinawraH gurypatns Hyktanap A — C KOMMNOHEHT

gag,an néopaTt CUCTEMAHUHT TapKNOGUHU

TaSNHr nyngarn HykKT*ap 3aca yd "« 'OHEHTAUNNNAAAA
TapknouHmn kypcatagu. femak, A, Hyktaga (CB - uumsnruja)

A mogpa B HykTaga B mogga, C| Hyktaga C mopga Hosnra

muknonu 20% ra TEHT Ba X,0Ka30.

Y4bypyakHUHI OUPOpP yumfiaH YHUHT Kapluucura TyLlwu-
nuaraH 4ynsnMk 6yinnad >koihnawraH urypatus HykTanapga
AKFTKOMMOOMNEHTANHT HUCOUA MUKAOPU OGUP XU, YUMHUM
KOMMOHEHTHUHT H1UCOuin mukdopn aca W xun 6ynagn. Ma-
canaH YIll 186-pacmga CN umsnrnga C HY”aga C HUHT
mukgopu 100% BaiV HyKTanapa Honra TeHr, BaC16”nab
A-B Hucbatn 6up xun, C mukgopm xap ™n 6ynagn. Maca
naH,?™ CN yusuru 6yiinab A:B=3:7 sa CB 6yunad L1lra
TEHr NleKUH C HUHT MUKLOPU X,@p XWUN Ba X,0Ka30.

Arap TeHI TOMOHAN YY46YpUAKHUHT y4yana 6anaH4IUrMHK
100 6ynakka 6ynn6, 6y HykTanapgaH yubypyak ™moHnapura
nanannen Ynmsmkgap yTkasuaca, y4bypyakHUHI t03acy yiyoB
KaTakvanapura 6ynnmHu6 konagw. by katopnap coHu xucobna-
HUO TUK YM3UKLAAPHUHT Y3YHAUTU TONUNAaM. A

m66ec ycynn dapas3 Kunammus, cuctema Tapkubuga A
50% B -20% Ba C -30% O6yncuH. by TapkM6HM KypcaTyBUm
(umrypatms HyKTa Kyimgaruda tonunagu. AA, unsurnga 50%
A KyocaTtraH HyktagaH CB yusurura napanien Ynsnk yt
™ 6Tuw 7k 6yinnad A -50% 6ynagn, BB. unsmurngaH B

90% Hu KypcaTtraH HyktagaH AC ymsnrura napagnen Ynsnk
T X 3 6%“-ILIJVIK6pJ'Ia’\’\ B-20% 6ynaan, CC. unsnrnga
30% C KypcaTraH HykKTagaH AB uusurura napanien 4nsuk
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K#A/./&'-pac’,! m KOMMNOHEHTNW cucTemanapHuHr (o, 6) xonat
nvarpammacuHu TacsupnaLl.
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yTKazamus, 6y umsuk, byinnad C —30% 6ynaan. by napannen
ynsmknap 6up Hyk,Ta P ga yupawagun. [lemak, P tok;opugaru
TapKM6HM KypcaTraH purypaTtms HyK,Tagup. Arap P Hyk,Ta Ge-
punraH 6ynu6, 6y HyK,Ta K.aHfaih TapKMOHU KypcaTULLMHU
ounuw Kepak 6ynca, toK,opugarv UWNAPHUHT aKCW K,WnHa-
on. By Hyka-afiaH yubypuak 6anaHfnuknapura TUK Yn3uk Ty-
wupunagn Ba 0y TUK YM3UKNApPHUHI 6anaHgnumknap 6unaH
yypallraH HyKTacu KOMMNOHEHTNAPHUHI Goun3nu (NPOLEHT)
MWUKLOPUHW K5 pcaTagu.

Po3ebym ycynm 6unaH TEHr TOMOHAN y4YOYpPYaAKHUHI KYy-
Mnparn xoccacura acociiaHraH: TEHr TOMOHN y46ypyak num-
Jarv x,ap KaHgam HykTafaH yuybypyak TOMOHapura yTkasun-
raH napannen 4msnknap y3yHAWKNapUHUHT AUTUHOWUCK Yu-
Oypyak 6MpPOpP TOMOHUHWUHT Y3YHIUTUTA TEHT.

Mabnym Tapkmbu akc aTraH UrypatMs HYKTaHWU TOMWULL
Kepak 6yncuH. MacanaH, toKopuaarn TapkMbHu KypcaTtraH
HYKTaHW TONULW YYyH Kylnparnya v TyTunagu: yubypuak-
HWHT KaHgali 6yncuH 6up ToMOHMAA; MacanaH, AB TomoHMaa
A Ba B MUKAOpMHKM KypcaTraH HyKTanapmgaH yubypuyakHUHr
KOMraH WKKW TOMOHMWIa napanien ym3vknap Toptunagu, oy
YM3UKNAPHUHT yypaliraH Hyktacu u3naHaértraH qurypatus
HyKTaHu 6epagn. MacanaH, P qurypatmus HykTaHu (Y111.18-
a-pacM) KaHpgai Tapkmbra Tyrpu KenuwuHW 6UaMW yyyH
FOKOpMAArn UWHWUHT aken 6axkapunagn. P HykragaH CB Ba AC
TOMOHNapra napannen pasuwja 4ymsmknap toptunagu: AB
TOMOHUAAH KYpUHNG Typnbankn, M HykTaga B —20%, C —
HykTaga A —50%. Oemak C —30% gup.

Arap R (VIII1.186-pacM) curypaTnuB HyKTa 6unaH xapak-
TepnaHraH cuctema ~ Ba T Tapkubam KKK (hasaga axpasnca,
GupnawTMpyBUn TYrpuM 4msuMknap kKompacmura MyBOPuK Oy
yyana azaHuHr urypaTus HyKTan, pu 6up Typpu yYm3snkia
étanm. by cuctemanapra x,am pyyar KomgacuHu Kynna|<_\ MYyM-
KWH:

w, ,

T,, rrij— maccanap S Ba T — HyKTagaru pasanap maccacwm.
S, T — HyKTanap asanap KOHLEHTpauuACUHW KypcaTagu.
RS,jiT nap 1- Ba 2-hasanap enkacu. /My-cucTemMaHuHr gacT-
nabky (R — HyKTajarm) maccacwu.
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XAXKMUA ANATPAMMA

TapKUBHUHT y3rapuwim 6unalx XocCaHWHT y3rapuwin npus*
MaHWHI 6anaHanMrn 6yinab Kypcatunagn. bup-6mpn 6unaH
KUMEBUIA GUpMKMa \ocun KunmanhguraH, macanaH, —a8n -
Pb cuctemaHu Kypué un”ainnuk. Mpusma ro3anapuaa MKKM Kom-
MOHEHTIN CUCTEMA, YHUHI MYMfa Y4 KOMMOHEHTNN cucTem;!

TacBMpnaHagun. Y1lM.19a-pacmaa Wy CUCTEMaHUHT 0aauii gna-
rpammacu kentupunra. TN'T,-Tp" KOMNOHEHTNAPHWUHT CYHOK.-

NaHuLW TemnepaTtypanapu g, E,, Es MKKA KOMMOHEHTIN E~» —
Y4 KOMMOHEHT/IN CUCTeMasIap Y4yH MaHCy6 3BTEKTUK HyKTanap.
E, - HykTa B1— 5n, E~ HyKTa 8n - Pb, E: HyKTa - Pb,
cucTeManap 3BTEKTUKACMU E,, E~, Es 3BTEKTUKanap npusma wosa-1
napuaa, BE® — npuama numra xoinawran. MNpuama nungarn T .

E3er BN Er EAEsBa T E, EA B~ Nap NIMKBUAYC Ho3anapu

6yiinab, 6y to3anapaaH tokopuga 6uTTa —e CyHoK (hasa MaBXy.
by t03anapgaH nactga MKKK (pasa — CytoK hasa Ba Teruwnm
MeTannapaaH 6UTTaCUHUHT KpuUcTannapy Maexys. MacanaH, Tu,
Es E~ E, t03acmfa nactga —cytok thasa Ba Bl kpuctannapm 6op.'
Opataa nNpu3MaHuHE ByliMHKN Kecnb, hasoBuiA auarpammanap
npoekuusAcK NpusmMa acocugaru yubypyak rosacura Tympuna-
an. by XIM1.19a-pacmga NyHKTUP YM3UKILLP 6unaH KypcaTunaraH
Ba NMPOEKLMACK OJIMHIaH HyKTasiap Tarura «o» ULopacu Kymun-
radH. LUy xunga onvHrad npoekuus YT11.195-pacmpaa Kypcatui-
raH. Ofartga 6y xun npoekumsnap Kyingarm KypmHuwlga oynagm



(¥111.198-pacwm). E,, EN E3
—UKK/ KOMIMOHEHT/NN cuc-
TemManap y4yH Ba E*yy Kom-
MOHEHT/NIN CUCTeMa YUYH
MaHCy6 3BTEKTUK HyKTanap.
MgNap bunaH Temnepartypa-
HWHT nacanuvwmn K~ caTun-
raH. Arap temnepatypanap-
HWHT KUAMATW Ba CEKNH €K
KECKWH y3rapuLinHu Kypca-
TUW Kepak 6ynca, 6yHwM
NYHKTUP 4Ym3uknap 6unaH
Kypcatunagn (VI1II. 196-
pacm).
C

Y1M.19-pacm. Y4 KOMMOHEHTAN cucTemanapHu!'}* \onat gnarpammacu
{a, 6, 8, T cucTemanap).

Mpoekumnsana KOMNOHeHTNap ypTacuga coaup 6ynagurad
y3rapuiiiapHu xam TacBmpiawl MymkuH. MacanaH, V111, 19s-
[a oaamin amarpamMma (KOMMOHeHTNap 6up-6mpu 6unaH Ku-
MEBUIA peakLusa XOCWA KUAMaraH xXonatu) TacBUpaHraH.

VIII.19r-pacmga A — B nap 6uprkma Xocun KuaraHgaru
X0onart gmarpamMacuHUHT Npoekumsacn bepunraH.

Y4 KOMMOHEHT/IN CUCTEMA COBUTUITAHAA YHUHT KOTULIMN-
HK Ky3aTainnuk. (VII1.19a-pacm). JInkemayc Tyrpucu tosanap-
HUHT lOKopucnga 6up thasaga Ccytok, KoTuwmanap 6op. M ¢u-
rypaTve HyKTafaru cyrtoKnunk cosuta 6opunca, M, HykTaga Bl
KpucTannapu Tywa 6ownaiign. CoBUTMLI SHaja faBOM 3TTU-
pusca, KOTULW XapaéHn MMA 103a 6>"nab 6opaan YHUHT Npo-
ekumacu Mg yiibynagn. [emak, cylok thasaga 8n;Pb ysrap-
17-940 257



(kamasagn). A

naingu. Aemak, pas3apFHm 3ratw ™ KT T HuK at

?4 n K'eTalnu""Ee Tapknbaarm CyrK’KoTulma
<>ma np par3ta AHafja nacamtupunca, xapaéH

™N ™MOH «b» fla AF® TOMOH 6opaau. E E° ga Pb kouc
Tagnapu axpana 6ownab, cuctema 4 hasagaH- 8n Pb

Kosiaau,

BT Kphasaifid DA ar Gy iownanma MAE, (M A.E ) dyay

TY3NAPHWHI 3PYBYAHNNK ANATPAMMACHK

noHeHTnn (K-3) 6ynagn. MacanaH KBr-"-NsiRr-"-H o

A Co>"acu KKK (hasann — UKKWU TY3HUHT YnmT
macu Ba A KpucTannapmgaH néopar. YCB Yam UKKK Ty? 30eT’

hayd2?ax -Ié-mlﬁ%ﬂsﬁe:%/wmm TyﬁMHPalﬂaé%Ml/l'ﬁn%?MC&ngVE

y3nap KpucTasifiapy 6unaH MyBo3aHaTAa Typaau.
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3HAW TyliMHMaraH apuTma byrnatunraHga cogmp 6ynagu-
raH ysrapuiiiapHu Kysatamus. M urypatus HyKTacuparu
TylinHMaraH aputMa byrnatunradga ~ctemaga CyBHUHT MUK?
Lopy KaMaagu, NeKuH Ty3napHUHI MUKAopwu, femak, A.b
Hucbat ysrapmangu, WyHra Kypa, "YPnaHuw xapaeHn H
- E unsurm 6yiinab 6opagu, a HykTaga A-HUHT TYWUHraH
apuTMacu onuHagu, cys aHa 6up 03 6yrnatunica, A My3HUHT
KpucTannapu Tylwa 6ownaigmn, HyKTagarm aputma Tapkuoum-
HW aHuK/raw y4yH A 6ypyarngaH b HykTa
6unaH KeCcULWTYHYa TYTPU YN3NK TOPTamms. b. - HyKTa spuT
Ma TapKUBHU Kypcatagu. byrnaHuil sHa [asom aTrupuaraHia
a _ HykTafia A 6unaH 6up KaTopfa B kpuctannapu xam Tylia
oownagn, gemMak € — HyKTaga 3puTMa UKKWU Ty3ra HUCO<b
TaH TyliMHraH 6ynagu. by HykTaga apuTMaHuHr Tapkubu C
HyKTagarn Tapkub kabu 6ynagu, e - HykTtaga cuctema C Tap-
Knbnu TyWnHraH sput™ma Ba A, B KpuctannapmgaH mnbopar
oynagn CyB Tyna 6yrnatmnraHga E - HykTaga xamma Ty3
Kpuctanara Tywagu, abHU cuctema UKKM Y3 KpToTMnapu-
faH mbopat 6ynagn Ba ynapHuUHr mumkaop Huc6atn AE Ba BE
6ynaknapuMHWHr HXUcbaTura TeHr 6ynaagw.

baéH aTunraH >kapaéHHM "KKWU Y ”"u KoopguHatam”
Taceupnaw MYMKUH (YLU.21-pacm) Y1IM.20 sa Y111.21-pacm-
nappgarv xapgnap, Ynsnknap 6up MabHOHW aHrnatagn. YIC

C(HrO)

YL 20-pacm. BUP XUA MOHAW (KAaTUOH €KW aHWOH) UKKU TY3HUHT CyBAa
3pYBYAHAUTY AnarpamMmmacu.
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— 6yrnaHuw arpucu. byrnaHuw xapaéHmaa cucTema a Hyk,-
Tara KenraHga, cuctema A ra HucbataH TyiluMHraH Ba B ra Huc-
6aTaH TyWWHMaraH apuTmagaH moopaT 6Gynagu. by spuTma-
HUHT 100 rpammura 40 r A Ba 20 r B Tyrpu kenagu. AHaga
coBuTunraHga A KpuctannaHagu, macanaH, b —HykTaga spuT-
Ma A ra TyilMHraH spuTMa Ba A KpucTannapugaH néopat by
cuctemaHuHr 100 r cysura 60 r A Ba 30 r B Tyrpu kenagu. A
Kpuctannap b, Tapkubgarv TyiuHraH aputma 6unaH mMyBosa-
HaTAa Typaaw Ba 6y TyWnHraH sputmaga 30 r A sa 30 r B 6op.
Oemak, 60 r A gaH 30 rpammu spuTpa xonuga sa 30 rpamMmu
Kpuctann xonuga, c — HykTaga apu-"mMa nkkana rysra Huc6a-
TaH TpuUHraH 6ynagu. by HykTtaga 1()0 rcyega 80 rAsa40r
B 60op. 80 r A gaH 25 rpammu spuTMaga Ba 55 rpamMmu Kpuc-
Tann xonuaa, B HMHT xammacn — 40 rpammm spuTmaga 6yna-
On. ByHAaH KelMHIU COBUTULINApAa MKKana TY3HUHT KpuUc-
Tannapuv Tylwa 6ownaian Ba 3pUTMaHUHT TapKnbun ysrapmai-
an. e — HykTtaga 100 r cyera 100 r A Ba 50 r B Ty3 Tyrpu
Kenaan, gemak, aputmaga 100 r cysga 25 r ABa 40 r B 1y3
6op, 75rABsatlOr B kpuctann xonuga dynagu.

Arap Ty3nap rugpatnap, KyLwanok Ty3fnap, KoMnniekc 6u-
pUKManap Ba KaTTWUK 3puMTMa XOCWUN Kunca, guarpamma 6up
03 mypakkabpok 6ynagm.

MADBNYM YETAPATAYA APATAWAAOUTAH Y4 KOMMNOHEHTIN
CNCTEMANAP

Cuctema A, B, C cytoknuknapgaH néopat 6yncuH (VI11.22-
pacm). dapa3 kunaiinuk A 6unad C Ba B 6unaH C 6up-6upmaa
4yeKCcu3 3pucuH. A 6unaH B aca 6up-6upnga Mabaym MUKLOP-
fa apucuH. A 6unaH B apanawtupunaca, Mab/lym KOHUEHTpa-
Lumaga MKKW Katnam xocun kunagu. Arap ynapra C Kywimnca,
y A Ba B katnamnapuga TakcMMnaHub, Hatuxaga y4 Komno-
HEHTNIN MKKKW EHJOLW KaTnam xocun 6ynaan. YHra C Kywunm-
Wn HaTmxkacuga A 6unaH B HUHT 6up-6upuga spyBUYaHAUTU
opTagu, AbHM C KOMMOHEHT Temnepatypa Kabu Tabcup aTuo,
C mMuKaop mabnym gapaxara etraHga A Ba B nap 6up-6upnga
YeKCcKu3 3puii bownaikan. byy;onnapHu xapakTepnaigmraH HyK-
Ta 9pyBUYAHIMKHUHT KPUTUK HykTacu, 4eb atanagu.

a, b HyKTanapu mavnym T TemnepaTtypanapuga B HUHr A
fa Ba A HUHT B paa spyByaHnnru, a —6unaH b —Tawkapucu-
[la, TOMOreH CMCTeMa MyKapucmuga cucTeMa MKKW KatnampjaH
néopat, y reteporeHgunp. a”, b; aca C nwtmpoknga B HUHT A
[la Ba A HUHT B fla apyBYaHANTUHUN KypcaTagmn, AbHU cuctema
Y4 KOMMOHEHTNN MKKW KaTnampaH mbopaT. aa'kbb — Kat-
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YL 21-pacM Y4 KOMMNOHEHTIN CUeTeMaNapHUHT 3PYBUYAHAUTMHN UKKN
YW .1 paem. KOOpAMHaTAa TacBMpnaLll.
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namnaHuw arpucu 6ynm6, YHUHr TallK.apucuga cuctema 6up
(hasagaH, ndyKapucumga MKKM KatnampaH néopar kK — 3pyB-
YaHMKHWUHT KPUTUK TemnepaTypacu; urypatms Hyka X aa
CUCTELL MKKW KaTnamgaH néopart Ba 6y Hy Taua (hasanap Tap-
Knbun [apaceHKOB KougacupgaH oiifanaHw6 tonunagu. by
Komgara MyBOMK. EHAOW (pasanap KOHLeHTpauusanapuHu
OGupnawTMpraH 4YM3MkKgap - KoHHoanap 6up Hyk.Ta (O) Aa
ydpawagu. [l HyK.TagaH 6uMHHofa (K.atnam) arpucura ypuHma
YTKa3nnca K — KPUTUK HYKTa ONIMHaAN.

Arap 6upop éHaow hasanapHiiHT MacanaH, a', b' — HUHT
Tapknbmn mabvnym 6ynca, 6y MKKW HyK.TagaH TyLwraH Yn3uk.-
HW AB TOMOHra ynap KecuwryHya gasom aTtupub [ HykTa-
HW oNuW MYMKUH. CyHr 6y HyKTafaH McTanraH KOHHofja
YM3UPUHWN KecuwryH4ya fgaBoMm 3TTupu6, éHpow aszanap
TapKUOUHM aHWKAall MYMKWUH. Bab3aH y4 KOMMOHEHTAU
CYIOK. cMcTemManapa UKKN Ba y4 XXY(PT KOMMNOHEHTNAP Mab-
NyMm 4yeraparava 6up-6upuga sapuiign. YL .23a-pacmga AB
KOMMOHeHTNap 6up-6upnaa vyekcus, ACB Ba CB nap 6up-
oupnaa yeknu apuingn. AC napHuHr 6up-6mupmnaa spyBUaH-
nvrn B mogaa kywraHga optagu. CB napHUHT apyBYaHNNTU
aca A moggaHn Kywuw 6unaH owaan. YL .236-pacmpga yu
XY(T KOMMOHEHTNapgaH WKKUTacu 6up-6mpupa mabiaym
yeraparaya apu6, Y4YmMHUYM KOMMOHEHT KyWunraHga ynap-
HUHT 6Up-6Upnaa apyBYaHIUTN OpTajMraH cuctemara mMu-
cofinap KenTupurax.

0 yall'l.23r—pacm,u,a 6y Xun cuctemanapra Muconnap Kentu-
NNraH.

SUINK KUMEBUWN AHANNSZ YCYU

MKKW Ba Kyn KOMNOHEHTNIN cucTemanapga cogup éynaam-
raH ysrapuwnap — asanap y3rapuwin, KOMMOHEHTNIapHUHT
y3apo TabCUpNaHULLIKM HaTmXKacuaa Typau 6uprkmanap >(.ocwl
6ynmuwun cnHrapu \ogucanap, 6upukma Ba hasanapHiHr Tap-
KWOWHU aHuKAawaa husnk KUMEBUA aHanu3 épgammaa ypra-
Hunagn. by yeyn akagemuk H. C. KypHakoB Ba YHUHT LLOTUPA-
napy TOMOHMAAH mMwnaé ymknnraH. @3Nk KUMEBUIA aHan3
ycynuga CUCTEMaHUHI Tapknobu ysrapuwy 6unaH yHUHT 6u-
pop Xxoccacl — CYHKNaHUW (KOTWUW) TemnepaTypacu, 3uu-
NUTK, 3NeKTP YTKa3yBYaHIMTK, ONTUK XOcCcanapu Ba X.0Kaso-
napv ysrapuimn Ky3aTuamo, «xocca — Tapkub» byinya x.onar
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Auarpammacuy umnsunagn. Xonat gnarpammacuja ) ocun KaLuH-
raH TacBMp acocufa tok.opuga 6aéH aTuaraH mMacana eqmnagu.

du3nK KMMEBUIA aHanus3, acocaH, WUKKW MpUHUMNTa —
Y3NYKCU3NMK Ba MYBOGUKAUK NPUHLMUNNApUra acocnaHagm.
Y31yKCU3NUK NPpUHLUNUTa MyBogmK,, CUCTEMA XONaTUHK 6en-
rMa0BYN NapameTpnap — Temnepatypa, 60CMM, KOHLEHTpa-
umanap ysnykcus ysrapuwmn 6unad, gasanap coHu (d) éku
(hasanap xapakTepm y3rapryHua cuctema xoccacu xam y3nyk-
cM3 pasBuwga Ysrapagn. ®asanap CoHWM Y3rapca, AHrn hasa
Xocun 6ynca kn mMaexyp asa iyk,o0nca, KUMEBWIA BUpNKma-
nap xocun 6ynca Ba Xoka3o. CUCTEMaHUWHT X0/aT guarpamMmma-
enfia XOCCaHWHT KeCKWNH y3rapuiiun Kysatunagm.

MyBOGUK MK NpUHLMAKIa Kypa Xap K;aiicu (pas3a Ba thasa-
nap MyBO3aHaTra — Xonat guarpaMmMacmja MabiyM reomeT-
PUK KYpUHWLLITA TYrpu Kenagu.

® 13K KNMEBUIA aHanM3 ycynu naboparopmaga Ba caHO-
atfa, alHuK,ca, MeTa/UTyprus, CUIMKaT caHOaTMAa KEHT Ky/na-
Hunagu. KynuHya xocca cugatuja CyroknaHuw temneparty-
pacu, K,aiHall TemnepaTypacu OfnvHagu, (U3NK KUMEBMIA
aHaNM3HUHT TEPMUK YCYNU «XOCCa-Tapkub» agmarpaMmmacit
MeTanNapHUHT K,0TULIManapmMHu TeKWmpuilaa aiiHMKea KaT-
Ta axamusaTra ara.

SUSNK KNUMEBUA AHANIN3HWHE ONTUK YCYNN

By ycynnap mogfanapHuMHI ONTMK XoccanapugaH oiaa-
NaHULLIra acocnaHraH, AbHK xocca cugaTnga onTUK xoccanap
oNnnHagn. by ycyn KelMHIM Bak,Tnapja, alHWK.ca, HucbataH
nacT TemnepaTypaja 6opaguraH xxapaéHnapga KeHr KynnaHui-
MOKAa. ®U3UK KUMEBWIA aHaNM3HUHT ONTUK YCYNNapUHUHT
O6Up Heya TypU Mab/yM:

a. CnekTpohOTOMETPUK yCyn TeKWUpmaaéTraH Moaganap
apanawmMacu TOMOHWAAH HOTUAraH HYPHWUHT WHTEHCUBAWUIM
y3rapuiumra acocnaHraH;

6. PeppakMOH yCyn HYPHUHT TeKWwupunaétraH cuctema-
fa CUHULW KO3(h(PUUMEHTH y3rapuiimra acocnaHraH;

B. MonspomeTpuk ycyn — KyTbnaHraH HypHUHI KyTbna-
HUL TEKUCAWUTU y3rapuiiunra acocnaHraH;

4. CnekTpan ycyn —TeKwmpunaétraH mogganap apanatl-
MACUHUHT OTUANLW CMEKTPUHUHT y3rapullmra acociaHraH;

r. JIOMWHUCLEHT ycyn — Mofdara TYLUpUAraH Hyp Tab-
cUpvga Hyp YvMK.apyBYM Mogjda Tapk,aTaéTraH HYPHUHI WUH-
TEHCUB/NTW y3rapuLuura acocfaHraH.
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Bynap opacmaa 3Hr Kyn KyfnnaHunaguraH cnekTpogoTo-
MeTpUuK ycynamp. CnektpodoTtomeTpuk ycynga Cg-4, CP-
4A, CP-16, CP-26M, Cd-10 kabu acbobnapaaH thoingana-
Hunagn. by ycynpa TapkanaéTraH, OTWNaétraH, 4YeknaHaér-
raH (k,aintrad) Ba EWnnaétraH Hyp (Moada TOMOHMAAH Ge-
puUnraH éku yHra 6epunraH HYPHWUHT) WHTEHCUBAUTUHWUHT
TYNK,MH Y3YHAUTW GWUMaH y3rapuiiyM TeKWwupunaan Ba Hyp-
HUHT KalCW TYNKWH Y3YHAUTMAA 3HT Kyn (MakcuMman) toTu-
aMwn aHukgaHagn. CyHrtaxpubanap wy TYAKWH Y3YHAUT K-
fa onnb 6opunagu.

CnekTpOhOTOMETPUK ynyaluiap acocaH, yd4 co”aga —
CMEKTPHUHI ynbTpabuHagwa, KypuHagmuraH sa MHGpakm3aun
co™anapuga onnb 6opunagn. TYNKWUH Y3yHAUTU BUPAUTKA CU-
thaTnga ogatha HaHomeTp 1 HM — 10“'®M Kabyn KWAWMHIaH.
YnbTpabuHadwa cox.a 200—420 HM, KypuHaguraH coxa 400—
600 HM Ba MHpakuaun cox,a 760 HM KOKopMaa >KonawiraH
oynagn. OpgaTtaa MHGpPakuana coaga TYNKNUH Y3YHAUTN MUK-
poH (1 mK — 10"’ M) 6unaH ndoganaHagn. bab3zaH TYNKUH

Y3YHUTU ypHUTA TYNIKUH COHM V= KynnaHunaam sa 9 cm'

6unaH ndoganaHagu.

HYPHUHT IOTUANW XapaKTepyu Ba MWKAOPW MOAAAHWHT
TabuaTura, xamaa YHWUHI 3puTMajarnm KOHLUeHTpauusicura
6ornuk- Arap aputmara 6epuaraH HYPHWUHT WHTEHCUBAUIU
moafagaH yTraHgaH cyHr | 6ynca, JlambepTt Ba bep KOHyHura
MYBO(UK;

6ynaam (Y1.25)

ByHZa; ¢ — 3pMTMaHWMHI MOMSIP KOHUeHTpauuscu; | —
CYHK/IMKHUHT KaMHANTUA (CM); € — HYP HTUANLLIUHUHT MO-
nap koaguumeHtn (Mogaa TabuaTtura, Temnepartypara, MLl-
naTUAraH HYPHUHT TYNKWH y3yHAurura 6ornuk). Arap

r=n (YW1.26)

nwopanaHca, T — HYPHUHT IOTUANLWNHN XapakTepnaian sa
y 0—1 rava y3srapuwm MyMKuH, arap /=1 cm 6ynca, T —
HYPHWHT yTKasnw KoapgpuuneHTN geinnagmn Bay xXonaa;

0 =Hel =" (YLL.27)

@) —3pUTMaHVHT ONT MKW YW W AelAinnagn, B HUHT KUii-
maTu 0-7°° raya ysrapuwm myMmkKuH. KOkKopugaru TeHriama-
nappaH
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T=10~'- B=elc (¥111.28)

[emak, Hyp toTunuwmn flambept Ba bep n;0HyHUra 6yncyH-
ca, ONTMK 3UYINK KOHLiEHTpaumsara nponopuuoHan 6ynagm
Ba TYpPPU YU3VWK, K,OHyHW BunaH y3rapagu.

CnekTpohoTOMETPUK aHanu3 6up Heya ycynnap 6unaH
H6axxapunagu.

a. NBOMONAP CEPUANAP YCYNN

KomnoHeHTNnap Typnu Hucbatnapga apanawtupunagn. Jle-
KWUH 6yHA4a KOMMOHEHTNAPHUHT YMYMWIA KOHLeHTpaumsacu
y3rapmacnuru kepak. LyHra kypa, A sa b mogganap apanatu-
mMacu Tekwupunaétran 6ynca, A Ba B HUHT 6Up XU KOHLEH-
Tpauuanu aputmanapu Typau HucbaTha apanawitupunagu.
ByHaa ymymuid )<;aim yarapmacnn™u Kepak. [lemak, A moaaa-
HUHT MONb K,ucMy Mg Ba B MogfaHWHT MOAb K,McMu — Bynca,
Ma=0—1 yerapacuia, apuTMaHUHT ONTUK 3UYNUTU —

B ynuaHagn. CyHr B — N koopAuHatniapga xonar guarpam-
mMacu Ty3unagu. Arap KOMMOHEHTNap 3puTMaga ysrapmaca,
6up-6upn 6unaH KNUMEBWIA Tabcumpnawmaca, (¥11.28) TeHr-
namara MyBO(MK, TYPPU YM3UK ONNHAAWN. Arap ynap KUMEBMIA
Tabcupnawca B — N arpu umsurmgaH akctpeman (Makcu-
MyM €KW MUHMMYM) Ky3aTunagn (¥11.24-pacwm). Lemak, on-
TUK 3UYUK 3rPU YU3UK,HUHT IKCTPEMan HyK,TafaH UL un
KOHLUeHTpauuns, pH apuTyBUM MaBXyLAUrM CUHrapu Lwapo-
NTAa KOMNOHEHTNAPHUHT KUMEBWIA TabCUPNAHULLWHK Kypca-
Tagn. Arap A Ba B napga xocun 6ynraH 6uprkma 6apk,apop
bynca, §K,K,0n MakCUMyM
(1 umsmk,) onuHagw. Arap
6upukma 6ek,apop 6ysnca
(macanaH, K,McmaH Amcco-
2 LManaHca), cuiik,a Makcu-
MyM xocun 6ynagu (2-arpu
4m3nK,). MakCcUMyM HyK,Ta-
ra Typpy KenraH Hyk,1a 6u-
PUKMaHWHT TapKUOUHK

Kypcaragu.
by ycynpa ak,at ctexumo-
METPUK Ko3ahuumeHTNAP
N opacugary Hucbat onmHa-

TAPKVB AW, YNapHUHT a6conT
Y111.24-pacM.OT\\K«lunkk-T:ap¥mb» K Wmatn, AbHA (AN
Xonar guarpammacy. 6MpnkKmMaga n,T Mabym
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6ynn6, XHomabnym 6ynagn. LLyHaali kunné, 6y ycyn gpusmk-
KUMEBWIA aHaNn3 onaura KyunraH sasugara Tyna xaBob 6ep-
maingu. Arap cuctemaga rmgponus, nonuMepaaHnLl cuHrapu
»KapaéHnap 6opca, 6y mM3omonsAp cepuanap ycynuHu Kynnab
oynmanam.

6. HACBWI UMKMM YCYNIN

Hucounin unk.mum ycynum épgammna CTeXMoMeTpuk Koadgu-
LUMEHTNAPHWHT abCcoioT KNAMaTUHM aHUKaWw MyMKUH. da-
pa3s Kunannuk A sa B mogganap apanawimacu TeKLWUPUAAT-
raH 6yncuH. ByHaa WKKW cepus apuTMa TaillépnaHagu; 6up
cepusija A MOALAHWUHT KOHUEHTpauuacu TypryH 6ynu6, B
MOJLAAHUHT KOHLEeHTpaumnacy Typavda éynagu. IKKnHum ce-
pua apuTmanapga, akcuHya B MoafaHWHI KOHLEHTpaLuumsacu
y3rapmaigm, A MOALAHUHT KOHLUeHTpauusacu TypTya byna-
aun. By 3puTManapHWHT Hyp 3WYAWUTU yNYaHagu. fap Kaicu
cepuaga 6up MoALaHMHT KOHLUEHTpaLumacy opTun bunaH Hyp
3M4nurn owa 6opagum Ba MabiyM KOHUEHTpauusifaH CyHr
y3rapmacfaH Konagu. by 3nunuk yekcus smunuk Br geitnna-
an. CyHrpa TonuaraH suMANKHUHT afauTue 3nuamkaaH gap-
Kn xucobnaHunagm:

(C =con81, Cpg”"conar)
AB"=B" — BACpa=con8l, C/con3O

£) £) _ T03a A éknm B mopga spuTManapuHUHC Typau
KOHUEeHTpauumagarn Hyp suunuru, B — nkku mopja apa-
nawmacuga A (Ekn B mMogaaHuHI) KOHUEHTpauusacu yarap-
raHga 6esocuTta Taxpmbaga Tonuarad Hyp suunurn. BN xocun
OynraH 6upmMkKmMa KoHueHTpayusacura C* nponopumoHangup;
6UPMKMa KOHLEHTpaLmacKu aca;

C, Cl. =» 6ynagu.

1 LW—A Ba B mogganapHUHT CTEXUOMETPUK KO3 HULLM-
eHTapu. .

OJ/IMHTaH HaTuXanapgaH HUCOWA YM3MK 3rpucu Tysuna-
O, AbHU Kylngarn KoOpAuHaTanapra OfIMHraH HaTuxanap
Kynnagn (¥YM1.25-pacm):

Cych, - CJC~ ékm AB/Cp - AB/OB”, A=con51 6ynraH-
Ja Ba
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YL .25-pacm. HUCOUIT YMKUM YCYyNN.

— CyC~” éku AB/CN —AB/AB”; B=conzsl bynraH-
fa.

By arpu uMsuK, MakCUMymaaH yT-aau, N, T — CTEXNOMET-
PUK KO3huumMeHTNap Kyingarn TeHrnamagaH Tonmnagu:

il
T1TKE Cn, — mMakcumym 6ynraHaa;

1 MaKCUMyMm bynraHga.

(aCr)upx

B. MOJIAP HUCBATAAP YCYAU (TAMUHTUPUL YCYNW)

Cuctemaga 6apkapop 6upukma xocun 6ynraHga monsap
HucbaTnap ycynu KeHr KynnaHunagu. Opatha n3omonsp éku
6owk,a ycynnap 6unaH 6apkapop 6UpuKmMa Xocwuna 6ynuuiun
KypcaTunraHga, 6yHu y3un-kecun tacgukpawl ydyyH OyHpal
ycyn KynnaHunagu.

VIKKN Xun cepusa apuTma TaliépnaHagu: 6yHpaai apuTMa-
napga 6up MoAfaHMHT KOHLeHTpauusacy ysrapmaciaH Kona-
AN, MKKWHYN MOAJaHVMHT KOHLeHTpaumsacu xap xun bynagu.
CyHrpa 6yHfai 3puTManapHUHT Hyp 3U4nru ynuaHagm. OnnH-
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raH HatmxaHu O - Anarpammara kyumb (CN  ysrapys-

yaH, Co — TypryH), yLU.26-pacmpga KypcaTunaraHuiek srpu
YM3NKAAP XOCWUJT K,UIMHALW.

aArpn WBVKH/H™ cMHraH Hyk“Taeura Tyrpu KenraH Hy*‘ra
Xocun éynraH 6UPUKMaHUHT CTEXMOMETPUK KO3PhULUEHT-
napu opacugarum HMc6aTHu Kypcartagu.

T_
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~oppanap 6unaH
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6ynagn. puraH MoafaHUHI Paynb K.OHyHM acocuja Taxpmba-
Qa TOMWUAral MONEKY/AP Maccacll Y3UHUHT XaK:MKUA Kniima-
nhaH Kam oynagw. an a
(V11.28) TeHrnamara MyBO(MK, TONUAraH MOSIEKYNAP Mac-
CaHWMHT XaKMKWUM MOMEKynsp maccafaH kam oynuwura cabab
Al KUMMATUHWUHT KaTTa 6ynuwmanp. A F'K.niimatn aputma-
HUHT X2xkw\bupnurngaru 3appadanap coHura 60riuk,.

K,Mnmnb, TaxxpubanapgaH 6y spuTmanapHuHr BaHT-
1ocpcp Ba Paynb K;OHYHNapuaaH YeTnaHuLnra ynap KoOHLUeHT-
pauuACMHUHT OpTUG KeTuwu cabab 6ynaéTraHaek KypuHagu

gemak, BaHT-IToth Ba Paynb K,0HyHNapy HO3NEKTPOAMT
Ba 3/1eKTPOSINT 3puTManap yuyH Kyimgarn KypuHuwaa éyna-

HOSNEKTPONUT SpnuTManap y4yH  spektponut sputmanap yuyH

n-cRT n=(ic)RT
P-P AP _ I
- P-=P _Af
pO n|+ﬂ2 [ n le(z )1?
P=NF P:(lN)I«
“¥procC
M= aar

Kucnota, acoc Ba Ty3 apuTManapuHWUHI tOK,0pugarm LOHYH-
[aH YeTNaHULIN, AbHU UKKUHYKN TYpyX spuTManapura Kupu-
WK TaxXpubanapia aHUKAaHraH. by aputManapHuUHT GUpUHYK
rypyx aputMmanapugaH sHa 6up (apk,u WyHaaku, ynap anekTp
OKUMWHU YTKa3agW. 3neKTp OUMMWHWN YT KasyByu apuTManap
NEKTPONUT spuTMmanap EKW K,uckavya snekTponuTnap [Aebd
aTanafun. bollik,a coxafaru Taxxpubdanap Xxam an1eKTPoInT 3puT-
Manapfa 3appavanap COHWUHUHI OWUIWINHK KypcaTan. Appe-
HWyC ByHra acocuin cabab, apuTMaja MoneKyna anekTp 3aps-
OWMHW MOAfa — MOHNapra napyanaHuwuanp, geiign. by Hasa-
pua ApPPEHUYCHUHT 3MeKTPONUTUK AuccolmanaHuil HOMK 6u-
naH mabnym. [lnccoumanaHuil 3neKTpoauT moagdanap 6unaH
6up Katopaa 3pMTYBUMHUHT K,aTop Xoccanapura xam 60rn.1k.

Kynunnuk kaTTuK, 3N1eKTpoAuT Mmogganap MOH Ba MOH MaH-
Kapara f K KpucTann naHxapajaH Tawkun tonradH. Mab-
nymku, NaCl cunrapu monekynanapgaru 6ornaHuwinap 1oH
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1X1-paem. blaCl KpucTannapuHu cysaa apuraHgaru guccoumanaHuil
cxemacy (a) Ba ruapaTiaHraH noHnap (6).

6opnaHnwaxh By monekynanap, macanaH, ow Ty3u MOJeKy-
nacu TdhBa Cl aTomnapugaH noopat 6ynmaii, 6anku 6u-
naH C] uvoHW gaH nbopatgup.

Ow Ty3u KpucTanau cysfa spuraHfga cysB MoOfekynanapu
annonn Ma'moHuHn MaHguii Ba C1“ - MOHWMHK 3ca MycbaT
A6napu 6unaH Kypwab onagn. Hatmxkaga cys gunonnapu
6unaH MOHNap opacufa TOPTULLIULI BYXyAra kenagu (voH
- pgunone 6ornaHuw). IoOH - gunonb 6ornaHuw Tabcupuga
'a Ba Cl MOHNAPUHWHT y3ap0 TOPTULLULLN KydCU3NaHam
Ba ynap opacugaru, 6or ysunné Mat+ sa C]- noHnapun 6up-
6upmnaaH axpanagu. I1X. 1-pacmga KaCl HUHrguccoum”™aHuLw
CXeMacu Ba rugapaTnaHraH MoHNap CXemacu TacBUMpPaHraH.

WoHnap opacupary TOPTULIULIHWUHE Kydcu3naHuwwnra
MY>(UTHUHT AU3IEKTPUK KOHCTAHTacu Tabcup K™wiagm Mab-
nymku, KynoH KoHyHura Kypa, 3apsanaHraH sappadanapHuHr
y3apo TOPTULIMLI Kyun Kyunuparnda ynagu;
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[emak, 3puTyBUMHUHI OU3NEKTPUK KOHCTAHTAcuK (€) K,aHua-
NVK KaTTa 6ynca, yHaa apuraH Mofga MoseKynaCUHUHT NOH-
napy opacugarv TOPTULLIUL KY4YW LWYHYANUK Kyn Kamasgu
AbHU 3PUTYBUUHUHT [LUINEKTPUK KOHCTAHTaCWU KaH4yanuk
KaTTa 6ynca, 6y 3pUTYBUYMHMWHI MOHNAL KOBWUAMATK LWYHYa
Kyunn HamoeH 6ynagu. CYBHWUHI AWU3/IEKTPUK KOHCTaHTacu
Xyfa katra (e *K-81; 25°C) WYHWUHT Y4YyH 3/1eKTPOAMTAap
cYBAMxwmn guccoumanaHagm. HCK (e25«K=k07), HCOH
(E —57,0)nap xam Ky4nu AuccoLnanoByy apuTyByUIap Xym-
nacura kupagm.

MogganapHUHT KyTonmauru (Monspavurn) 6unad ynapHuHr
OM3NEeKTPUK KOHCTaHTacu opacufga Mabaym 6ornaHuwl 6op:
KYTONUNNK OLWIraH capy SU3NeKTPUK KOHCTaHTa Xam olwa 6o-
pagu. LLYHWUHT YYYH 3pUTYBUYUHUHT KYTOAUANUTU OLUTAH capu
YHUHT guccoluanaHunil XycycusTi X.am olla 6opagu.

MogganapHuHr guccoumnanaHumwnra K.opuga 6aéH aTun-
raHnapfaH Talkapu, BoLOpof 6GornaHvw Ba JOHOp-akuen-
TOp 60rNaHULWHUHT X,0C1N BYNULLM X,aM KaTTa TabCcup Kuna-
An. Arap 3puTyBYM 3N1eKTPONUT 6unaH Bogopos 60r éku go-
HOp-akuenTop 60r xocun Kunca OyHAak 3puUTYBUMNAPHUHT
anoumnmanoBymM xoccacu Kyyunu ugoganaHraH 6ynagm, H O
Ba HP HUHTI sXwu gnuccoumanoBunnnrura acocuii cabab ynap-
HUHT BOAOPOA 60rfaHnLL X;0chn Kuna onuwmnanp. 3tua’cnupt
O6unaH QUHUTPOOEH3ONIHUHT AWU3NEKTPUK KOHCTaHTacu Tax-
MWHaH bapaBap, NEKWUH BOJOPOS XN0pUL 3TUN CAUPTAA HUT-
po6eHsongarura KaparaHga 6up MyHuya axwu guccoumnanaHa-
AW, YYHKW 3TUA CNUPTAA BOAOPOL GOrnaHuw MaexXynaup.
MabnyMKW1, CYBHUHT BOLOPOL BOrM XOCUN KUMTALL XYCYCUATH
aHyarvHa Kyunu, wy cababnum CyBHWHI, XaTTO, MONEKYnsp
KpUcTaniaHraH mogjanapHu ?%am guccoumanatira Kyym erta-
AN, PUTYBUUNAPHUHT guccoumanall KOGUnuaTura, ynapHuHr
OV3NEKTPUK KOHCTaHTacuMfaH Tallkapw, apuraH mopga 6u-
NaH 3pUTYBYM opacuparu TabCup HaTuXacuja OCOH AMCCo-
UmanaHyBuYm SHr1M MOeKyna, Kommnaekc bupukma xocun 6ynu-
LK X.aM TabCup atagu.

NaCl ga Tainép moH (Nan Cl-) maBxyq cyBfAa apuraHga
0y WwWHnap 6up-6upungaH axpanmd ketagu, xonoc. MaOH,

HNO3 cuHrapu mogganapga WOH yK, MOH 3puLL
»KapaeHuga xocun 6ynagn. Kytécms monekyna (macanaH, 6eH-
30M1) guccoumanaHmargm. dakaT KyT6nu MonekynanapruHa
amccounanaHagmn, Kytonu spyesum mogda 6unaH Kyténm spu-
TYBUM MOJSIEKYNanapuHUMr gunonnapu ypracuga Avnonb-gu-
nonb TOPTULYB BYXYyAra Kenagu. byHpaai Tabcup, ailHMKCa
KyTénnnuk opTraH capu Ky4ainuné 6opagu. LLYHUHT yuyH MO-
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nekynanapga 6mp Heua KyTonu (nonsap) 6or 6ynca, 6yHAaai
MoneKyfnanap ysnapuparu Hr Kyunum Kyt6naHraH GOrHUHT
y3unuwmn éunan guccoymnanaHagn. NHAOH Ba CH:COOH mo-
NeKYyNacUHUHI MKKanacufa xam OH rpynna éynuwiumra K,apa-
macgaH N H”~H wmonekynacn N H/ Ba OH“ noHnapwura, cup-
Ka Kucnota aca H" sa CH,COO*“ noHnapura napyanaHagu,
yyHkn NH”OH wmonekynacuga NH— O 6orn, CH:COOH
monekynacuga sca O—H 6ornaHuwNapHUHE KyTéamnuru 6oL -
Ka 6ornaHuwnapgarvura KaparaHga Ky4anpokaup.

AuccounanaHuil xxapaéHUHN amanra ownpuLl y4yH Mab-
NyM 3Heprus Kepak 6ynagn. KOkopuga cys lopuTuaraH Kyynap
HaTuXacmfa cofbBaTnaHuW >XapaéHu coaup 6ynaan Ba 6y
XapaéHa aHeprua axpannb ynkagm sa juccolmanaHuLl aco-
caH aHa Ly 3Heprua xmucobura 6opagu.

SPUTMANAPAOA NOHNAPHUHI CONbBATIAHNLLN
BA TMAPATIAHNLUN

O. V. MeH[eneeBHUHT 3puTManapra ong ruaparnap Hasa-
PUACUHWN 3NEKTPONUTUK JUCCOLManaHul Hasapusacu 6unaH
6ornawl KepaknuaurnHum éupuHym 6ynmo 1891 nunga U. A
KabnykoB aiiTraH 3gu. SNeKTPONUTAAPHWUHT KpUCTana naH-
Xapacu ro3acugaru noHnap 6unaH spuTyBYM AUNonnapu opa-
cmpa /"ToOpTULWIMLL Ky4Yn BYXyAra Kenagu:

OyHOa: e — WMOH 3apsgn, r — WMOH 6unaH gunonb opacugarv
macoa, jj, — AUNonb MOMeHTU. By Ky4 TabCcupuia spuTyBum
MOJNIEKYnaiapy MOH aTpodimaa 3vy Koinawlagu, YHU Kypluab
onagu, femak, spuLl 3pUTYBUNHUHT cUK?1NnLLK GunaH 6opagu.

Hatvxaga, MoH apuTyBYM MONeKynanapu 6unaH Kyplian-
raH 6ynagn. by Kyplam — KOMMNeKc conbeaT (3pUTYBYU CYB
bynraHnga rugpaT), 6y Xoamuca aca conbBaTnaHuw (rugpaT-
nawmw) gerivnagn. [emak, rugpatnaHuil XapaéHu conbBaTt-
NaHULL XapaéHUHUHT Xycycunit xonuaup. ConbBaTHW KUHETUK
XuxatgaH 6uTTa Mmoaaa, Aeb Kapaw Kepak. MIOH-conbBaT KaBaT
6unaH Guprannkga xapakaTr Kunagu.

ConbBat KUMEBUI BMPUKMaLEK MabilyM Tapknbra ara smac.
ConbBaTt KaBaTu, AbHU OUTTA MOHHUHT 3PUTYBUMHUHT KaH4a
MoneKynacu 6unaH KyplianraHu 6up KaH4ya oMmunnapra: MoH-
HWHT paguycy Ba 3apagun, 3pUTMaHUHT KOHLUEHTpaLmscu, TeM-
nepaTypa Ba Xoka3sonapra 60rnMk- MoHnapHUHT ruapatnaHu-
LWWHK BUp KaH4va ganunnap acocmpa ncbortnab Gepunrax.
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Knymk noHnap Kyn conbBaTnaHun6, KynonnawraHamru ca-
6abnn CeknH xapakaTnaHagu. VIOHHWHT 31eKTp NoTeHuuanu
Kyhngaruya:

Oy epAa; e — NOH 3apALUHUHT MUKAOPU, T — WMOHHUHT pa-
anycn.

LLyHaai Kunub, MOHHUHT NOTEHUWANM YHUHT paguycura
Teckapu nponopuuoHananp. bUHobGapuH, NOHHUHT paguycu
KaHuannk Kuuuk 6ynca, y Kapama-kapliy 3apsfiaHraH 3ap-
payara WyHYanuK Ky4nu Toptunagu. LLIYHUHT yuyH, KMUnk
paguycnu noHnap Katta paguycnn noHnapra KaparaHga Kyu-
NUPOK COMbBaTIaHAAN.

WNoHNapHWHT XaKnMKaTaH XaM rugpaTnaHuwuHn 6up KaH-
Yya ganunnap ncéotnab Gepaw.

VIOHNapHWHT rugpatnaHull gapaxacu éku rugpatnaHraH
CYyB MOSIEKYNaNapUHUHT MUKAOPW 3MEKTP YTKasyBYaHIUKHU
ynyaw ékn CTOKC KOHYHUHMW MOHMapra TaTouK 3T opka-
NN, CNeKTPOCKOMMK Ba Bolika ycynnap 6unaH aHUKgaHULLIN
MYMKMH.

CyHrrv BakTnapga ogné 6opuaraH TeKLWUpULLIap CoNbBaT-
NaHULW XOAWCACMHWHI 3pUTManapfa KeHr TapkaaraH xoguca
3KaHAUTUHK, 3puTManapga 3 bepaguraH Typau xxapaéHnap-
fa Oy XO4MCAHMHT KaTTa axamusiTu GOpAUrMHWM KypcaTau.
ConbBaTNaHWLW Ha3apuUACUHMN TaTOWMK 3TWLW KYNruHa 31eKT-
PO-KMMEBUI >KapaéHNapHWUHT TYrpu TyWyHUAULWIUra épaam
bepamn.

ConbBaT KaBaTUHUHT MaBXyL/IMru, SbHU MOHHUHT COJ/IbBAT
KaTnamu 6unaH ypanraHv Typam anomatau UOHMapHUHT 6up-
6vipura TOPTULWYBUHW KyUYCU3NaHTMPaau Ba yNapHUHT KaliTa-
AaH 6upnawne MoneKynaHWHE XOCUI GYNMWNHN KMIANHIAaLW -
TUpagu.

ONCCOLUNANAHNLL OAPAXKACW. KYHYCN3 BA KYYIU
QNEKTPONNTNAP

DNEKTPONUTNAPHUHT KYUM YNapHUHT guccoumanaHm aa-
paxkacu &ku gmccoumanaHul MyBO3aHAT KOHCTAHTACUHWHT
KniAiMaTun 6unaH 6enrnnaHagun. JuccoumnanaHraH MosieKynanap
COHWHUHT (MONb) 3puUraH mogga MOMEeKynanapuHUHI ymy-
MW coHmra (Monb) HMcBGaTW, auccoumanaHu gapa>kacu Aeb
aTanagu. iuccouymnanaHuil gapaxacuHu a bunaH 6enrmnacak,
y Kylingarnya 6ynagu.

275



AuccoumanaHrad mMonekynanap (Mosib) CoHM
® ~ apuraH Moffa MOneKynanapuHUHT (MoNb) YMYMWUA COHM

XaMMma 3f1eKTpomnTaap AnccoumnanaHuw XycycmsaTura kapao
Kyucu3 Ba Ky4nu anekTponutiapra 6ynmHagm.

Kyunu anekTponutnapra Ky4nm kucnotanap, Kydim acoc-
nap Ba Kynuuauk Tysnap kmpagu. Opataa, Kyuam 3/eKTpo-
NUTNAPHUHT KPUCTANN NaHXapacu noHnaphaH TysuaraHd byna-

n.
A Kyucns anekTponuTnapra Ky4vcus KucnoTanap, Ky4cus
acocnap Ba 6ab3u Ty3nap (cumo6 (M)-xnopug, cumob (II)-
UMaHug, Kynuymauk opraHuk kucnotanap, eHonnap, aMuH-
nap, 6ab3u aHOpraHwK KMUCnoTa Ba acocnap) Kupagu.

XO03Mpru 3aMOH HyKTau HasapufaH, Ky4au 371eKTpPOnmuT-
nap xap KaHpjai KatTa KOHLeHTpauusaga xaMm Tyna juccouma-
NaHraH (a=1) 6ynagn. Kyycus afekTponutnap KMcMaH guc-
coymanaHagm.

ANeKTPONNT 3puTManapia Kapama-Kaplu 3aekTp 3apsj-
NN NOHNAPHUWHT BUp-6Mpura aNeKTpocTaTuk Kyd 6unaH Top-
TUANLKN, HOINEKTPONUT MONeKynanapHUHr 6up-6upura Top-
TUANWKNAAH KYUYNWU 3NEKTPONUT 3pUTMaNapHUHT HO3NEKTPO-
NNT 3puTManap KOHyHNnapugaH YeTnaHuwuy cababnapupad
6vpn. By Ky4HU abTbOpra onuw kepak. Kyucus anekTponunt-
NapHUHT KY4Ynu CYIONTUPWUATaH apuTManapga Typau TeHrna-
Manapfa KOHUeHTpauusa ugogacuHu Kynnaw MYyMKWH, ne-
KWH KOHUEHTpnaHraH aputmanapfa KoHueHTpauusa udoga-
CUHMN TepMOAUHAMUK aKTUBIMK 6UNaH anMalTUpMLL Kepak.

Kyucus anekTponutnapga guccoumnanaHul gapaxacu,
3NEKTPONINTAAPHUHT TabnaTuaH TalkKapu, 3pUTMaHUHT KOH-
LeHTpauusra, Temneparypara, 3puTyBYMHUHT TabmaTura xam

Or%‘l(vlhepaTypa opTMLWKM BUNaH guccoumanaHull fapaxacu
owaaun. Arap Ky4nu Ba Ky4ucus 371eKTpONIUT 3puTManap apa-
nawmacy 6ynca, Kyycus 3feKTPOSIUTHUHT AuccolmanaHuLl
Jlapaxacu aH4a Kamasagu, Kyunau sneKTPOAUTHUHT guccolua-
NaHWULL fapaxkacu geapnu ysrapmaigm. MacanaH, Kyucus anek-
Tponut CH,COOH KucNoTaHWMHT BMpP MONsAp apUuTMacura Kyu-
nm anekTponnt 2C1CHCOOH pgaH 6up monb Kyliunca
CH COOH HuHr guccoumanaHul papaxacu TaxmuHaH 16
mapTa Kamasagun. AkcuHya, CH*"CHOOOH sputmacura CH3CO-
OH kywwunca, CH2C1COOH HUHT guccoumnanaHuw gapaxa-
cu gespnu ysrapmaiign. LyHra kypa, GyHpgali anekTponut
apuTManap gmccolmanaHraH yMymMuia noH bepca, Kydcus anek-
Tponut CH3COOH Ba kyunu anektponut CH3COO-— aue-
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TaT MOH XOCUA KUNagn. YMYMUA MOH KOHLEHTPaLUSACK Kyu-
NN 3NEeKTPONUT KOHUeHTpaumacura, CH3COO* KoHUeHTpa-
unsicn CHjCOONa KoHueHTpaumuscura TeHr 6ynagu, AbHU
[CK,COO-]=[CH3COOKal.

[JuccoymanaHuw gapaXacMHUHT KUAMATK apuTManapHuHT
3NeKTP YTKa3yBYaHNWUIKW, My3fall TeMnepaTypacUHUHI KyTa-
pUANLLIKN, OCMOTUK BOCUMHUHT OpPTULLIN Kabu xoccanapuiaH
Xuco6nab ymkapunagu.

OpUTMaHMHI MonAp KoHueHTpaumacu C ra, guccoymana-
HULW fapaxacu a ra, 6up Monekyna guccoumnanaHraHia xocun
6ynraH noHnap CoHW nra TeHr 6yncuH. by BakTha guccouma-
NaHWULWL HaTuXacmaa Xxocun 6ynraH MOHNAPHUHT MOJSP KOH-
LueHTpauusacy Can ra, guccoumanaHmaraH Mosiekynanap KoH-
ueHTpaunsacn C—Ca=C(1—a) ra, gemak, apuTmagaru sap-
payanapHUHI MONsp KoHueHTpaunscn Can+C(1—a) ra TeHr
6ynagn. buHo6apuH:

a Cwna+C(1-a)
P.- C
by TeHrnamagaH:
(1X.2)

BuHoGapuH anekTponnTnap yuyyH {n—2)
a=/—1

LyHaah kKnunmb, M30TOHMK KoaduumeHT (/) opkanu guc-
coLnanaHnLl apaxacuHN aHNKall MyMKUH.

[ — HUW KyiAupgaru TeHrnamanapHuHr 6upungaH qoigana-
HU6 Xmncobnaw MyMKUH:

[ =hl = (1X.3)

H Locmotuk 6ocum /6yp 6ocumn
3puTMa My3nall TemnepaTypacUHWUHT nacaiunium

3pUTMa K;aliHall TeMnepaTypacuHUHT OLWNLLIN

A. KYYCUN3 SNEKTPONUTIAP
NWOHNAP MYBO3AHATU

[JuccoumanaHmil KOHCTaHTacKu. SNeKTPOAUTAAPHUHT guc-
coumnanaHuil XXapaéHu KaTap xapaéHaup. MonekynanapgaH
Xocun 6ynraH noHnap 6mp-6mpu 6unaH yuypawysu HaTuXa-
cuaa 6upuknb, KalTagaH Mosiekynanap Xocua KUanwm Mym-
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KWUH. LLYHWHT yuyyH, macanaH, 6uHap AB 31eKTPONUTHUHT
auccoumanaHmil MyBO3aHaTMHUHT KOHCTaHTacy Kyiugaruya
6ynagn, AB ~* A™+B™peakuuns yuyH;

Kg =7 (1X.4)

€KUM CYONTUPUNTAH 3pUTMa YUYH:

- [AB] nn.3)
6y epaa, am, aN —auccoumanaHmaraH Monekyna, Katu-

OH Ba aHWOHMIAPHUHT MyBO3aHaT Kapop TonraH nantgaru Tep-
MOAMHAMMK aKTUBAUTY (CYIONTUPUATaH apuTManap yuyH [A™,
[BM[AB] KoHueHTpauuanapgaH ¢oinjanaHuil MyMKuH). by
KOHLEHTpaLUus MyBO3aHaT KOHLeHTpaLusacy geinnagu.

[dwnccoumanaHuil KOHTaHTACMHWHT KUAMaTUHKU BaHT-
FohHUHT n30Tepma TeHrnamacuaaH oganaHno xncobnab
YyMKapuw MYMKWH:

ACa=—/r/InKg

MyB03aHaT KOHCTAHTaCMHWHI guccoumanaHuill gapaxa-
CMHM a 6unaH ngogdanawl xam MyMmKuH. Arap 6uHap afeKTpo-
AT AB HUHT gacTnabku KoHueHTpauusacu C, guccoumana-
HULW fapaxacu a 6ynca, KATUOH Ba aHWOHHWHT KOHLEHTpa-
unsacn [AM]=[B“]=—aC 6ynagu, guccoynanaHmaraH Mone-
Kynanap kKoHueHTpauyusicm [AB]=C—Ca=(1—a) 6ynaan. by
KuiiMaTnap MyBO3aHaT KOHCTaHTa udogacura Kyinunca:

1AB] C(l-a) 1-a 1-a V (1X-6)

V — CYONTUPULL.

Kyiinga guccoumanaHnil MyBO3aHaTUHN 3EKTPOSIMTHUHT
6ab3n TepMOAUHAMUMK Ba KUMEBUIA Xoccanapura TaTbuku Gaxc
aTunagu.

CyBHUHTI guccoumanaHnwmn. Cys 03 Bynca xam BOAopof Ba
rMAPOKCUN MoHNapura guccouuanaHagn:

Hp  H++OH-

CyBnn aputmanapja MOHW JOMMO rufpaTnaHraH xonga
HA-bHMNO-"H30™ bynagn. H30+ 0KCOHWIA MOHKM Aeinnaan. Xo3up
H30" kabu 60LKa MOHNap Xam Mab/lyM, MacanaH, H . LyH-
ra Kypa, guccoumanaHunil peakumsacu Kyiugarmya oynagu:

H,0+H,0 H304YOH
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Kynaiinuk yuyyH HjO” ypHura 6enrnucuHn ésamus, ne-
KWH acnmpa (H") ésmnraHga y 3KaHINTUHK 3caa Ty-
TUL Kepak.

CyYBHUHT fuccoLManaHnLl KOHCTaHTacu:

(X.7,

6ab3aH: N bynagm.

CyB Xyfa Kam guccoumnanaHagn. CyBHUHT guccouuanaHui
fapaxacu 293°K (25°C) ga, a=1,8-10“"ra TeHr. luccouymana-
HUW HaTMXacmia CYBHMHI KOHLEHTpauusacu amanga yHua
y3rapmaingn. LLyHra kypa, C., HM amanga TYpryH fe6 k;abyn

Knnnmw MyMKUH Ba (IX.7) TeHrnama Kyimaarnya émnagm:
Kg’"H20=C,,. " =const=K.,

K., — cyg blOHNApUHUHT KynaiTmacu geinnagn.

Cysga Ba OH” MOHNaPUHWHT aKTUB/INTN Ba KOHL,EH-
Tpauusicu 6apaBap 6ynraHnurugaH [H+]=[OH”]” const
aH20 - 18+10-9, = 5556 [H"][OH-]=K.,, [H"]=

=[QH-]-a, CH30 =j,8¢10-"¢55,56=-1,004¢10-"r-nou/n, K =

=[H"][OH-]=(1,004-10-")=10->1 [H"] 6unaH [OH-] HWHT
KynamTMmacu TYpryH Kattanuk éynraHnurngar (KO-*%), sput-
maga [H-"] HuHr kynadinwm [OH "] HUHT Kamauwura, [H+]
HUHT KaMaiuwm 3ca [OH-] HUHT Kynanuwwura onmb Kena-
AN, TbHU Kynaiitma goumo KO“™ra TeHr 6ynagn. LLyHra Kypa,
[H'] Ba [OH”] HUHI KuMAMaTW YNapHUHT OUTTacu opkaiu
ngpoganaHnwn MymkmH. Ogatga [H] opkanu noganatl kabyn
Knnivran. Arap my™umT Heintpan 6ynca; [H+]=[OH-] Ba
[H+]=10-~ arap myxuT Kucnotanm bynca: [H+]>[OH"“] Ba

[HA]<10-~Y nwkopuii éynca: [H+]<[OH“] Ba

FOKopugaru TeHrnamanapga aputmanap y4yH KOHLUeHTpa-
UM ypHUra TepMOAUHAMUK aKTUBAMK UDOJACUHMN KyiiuL
Kepak. YeKcu3 CyroNTUpUAraH aputmanap y4yHrnHa KOHUeH-
Tpauus MpoaacHn KONgMPULL MYMKMH.

(1X.9)
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Kg-a,,0 = a*-a~”™=con8l=K,

JemMak;
e ACH'
N> - _
Ba an ao_l KUcnotann mMmynmtaa
< - o
ar<agy NLLKPPUIA MyXuTaa
N = _ V1 A
at=a, HeliTpan my™MTaa

JIEKUH MYXUTHUHI KWUCI0Tann EKU WLWIK™NOpUiA 3KaHUTUHU
6yHgan ngoganaw Hokynaik. LLyHra Kypa, MyXUTHUHT peak-
LMACU BOOPOS MOHM KOHLEHTPALUACUHUHT MUHYC MLIOopa-
Cu 6unaH ofIMHraH fnorapudmu opkanu ndoganaHagm. by Mnk-
LOpV 3pUTMAHUHT BOLOPOA KypcaTKuuun gemmnnagu sa PH Owu-
naH GenrnnaHagu:

P,,=-1éaH30-

P=_.8[H-]; P--18[H301 (1X.11)
TemnepaTtypaumvHr ysrapuwm 6unaH CyBHUHI guccoyna-
NaHVLL gapakacu Ba guccoumanaHunl KOHCTaHTacu y3rapagu.
Hatwmxaga peakums MyxXuTuHM noganoBumn PH - HUHT KWii-
MaTu XaMm y3rapagu. .

PH — MyXWTHUWHI (hakaT HelTpas, KUCAOTa/IN €KW MLLIKO-
PUANUTUHK KypcaTnb KonmacgaH, MYXUTHUMHT KUCMOTa/IMUK
EKN W KOPUIANNK JapaXkacCuHM MUKZOopuUiA uoganangm. PH -
Xyja axamusaTan GusnK-KUMEBMIA KaTTarmmkaup. KynrunHa xa
naéHaap MyXUTHUHT KUCNOTa/IN KU acoC/IMIn Mab/lym fapaxa-
fa bynranga, sbHM PH Mab/iyM KuiimaTra ara 6ynraH wapouTtga
6opagm. Ogam Ba X aliBOH OpraHu3Mmia, ycuMmamknapga 6opagu-
raH KyrnruHa >xapaéHnap, 03MK-0BKaT, K>“UWUK,
JIMK Ba CaHOaTHMHI 6ollUKa TapMoKgapvja cogup 6ynaguran
KrarmHa >kapaénnap PH HWHI Mab/lyM KWUiAiMaTu eKn mab/ym
yerapacuga 6opagn. Ogam EKun xaiiBOH opraHusMmuga 6upop ca-
6ab 6unaH PH HopmagaH KaMainb KN K>Wanmb KeTULLIn Typam
Kacannvkniapra onmé kenagu. OpraHusmga epMeHTNapHUHT
TabCMpy PH HUHT KuiimaTura 6ornmkaup. Xap Kamcu epMeHT
Mab/lyM PH uerapacuga viwnaiign. By verapagaH o3ruHa 4etra
YMKUL PePMEHT/IAPHUHT TabCUPUHW aHYarmHa KamamTupagun.

3pnTMaga H+ MOHNAPUHUHI KOHLUEHTPaUuAc/H Mabiym
6ynca PH HUHI KuiiMaTuHKU, akcMH4Ya PH — mabiym 6ysca.
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HUHT KOHUeHTpauuacuHm (I1X.10, 11) TeHrnamanap ép-
Jamuaa xucobnawl MyMKUH.

Byep spuTmanap. KynuHya, BOAOPOS MOHNAPN KOHLEHT-
paumacuHyn xmcobra onb, xap xun 6apk.apop spuTManap Tam-
épnaw xampa ynapgaH qoiganaHuiwra Tyrpu Kkenagu. »

Bofopos MOHNaPUHUHT KOHUeHTpaumacu (pH k.unmatm)
6apkapop 6ynraH sputmanap 6ydgep spuTmanap 4ebd aTmagu.
ByHAai apuTmanap CyronTUpPULL HATUXACBAA Y3UHWHT TMMHU
fnespnu ysraptupmangu. Kyunm kucnota €K Kyynm acocfaH
03pOoK, KyLuuiraHa xam 6ygep aputMmaHuHr pH kuumatu xyna
KaM_y3rapagu.

Bydep apuTmanap Ky4vcus KucnoTa Ba Ly
Ky4/iM acoc 6unaH Xxocun K.marad Tysm (macanaH, CH3nuu
Ba CH COOKa) ékm Ky4ycm3 acoc Ba LY aCOCHWHI Kyunu
KucnoTa 6uMnaH XoCWUN KUIraH Ty3u apanawimacmjaH néopar

COOH+CH3COOKa — bytep aputma muconunga oy-

hep apuTManapHUHr 6ydep TabCUPUHU TEKLLNPUG Kypamms.
Cupka kucnota H® Ba CH:COO- noHnapura guccounanaHa-

an;
CH3COOHMH"+CH3COO-

By peakUUAHWHT AWCCOLManaHUL KOHCTaHTacK Kyiinpaa-
rmya;

[H+][CH3C00'L

ByHzaH;

H+1l = K 1CH3COOH1
[CH3COO0'1

Kenm6 unkagn. CHACOO- - MOHK cUpKa K1cnoTa Ba HaTpuu
aueTart TysugaH xocun 6ynagm. Arap Kyydcus KucnoTa aputma-
cura Ly KMCNOTaHWHT AXLWKY AnccoumanaHagnran Ty3m KyLwm-
ca, KNCNOTaHUHI guccoumanaHmwmy kamasagm. C pka Kucno-
Ta Ky4ycu3 Kucnota bynraHu yuyH sputmagarm CHCUU —
NOHTAPVHWUHT KOHLUEHTPaUUACU TY3HUHT KOHLEeHTparjascura
TeHr, AbHM [CH3COO“]=[CH3COOKa] aup. CH3COO
HUHT By KNAMaTUHW IOKOpMAAru TeHrnamara Kyucak.

[CHACOONa]
PH=-IgK~+lg [CH3COOH]
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YmymaH 6ydep sputmanap yuyH pH kyiimaarnya 6ynagu:

Jemak, mabnym 6ydep apuTMa yuyH aputma pH HUHT Kuii-
MaTWu Ba YHUHT y3rapuwu (MabayMm TemnepaTtypaga) Ty3 KOH-
LeHTPaLUACUHUHT KUCNOTa KOHLUeHTpaumsacura ynraH Huc-
6aTMHW y3rapuwmra 60rnuK,. by HUCBATHUMHI MaBXyAnuru
3PUTMaHUHT Bydep TabCUPUHW Ky4aliTupaau.

JpuTMa CYNTUpUAraHga Ty3 Ba KUCNOTAHUHT KOHLEHT-
paumsacu TeHr Kamasau, NeKUH YNapHUHT TePMOAMHAMUK aK-
TUBAWIU Typau4a y3rapagu, 6y pH HWHT y3rapuwiura cesu-
napnm TabCup Kunmaimau, 6yHn xucobra onmaca xam Gynagu.

Arap 6ytep spuTManapra Kyuam acoc €Ku Ky4uium Kucno-
TafaH 03rvHa KyluaraHga, Kyangarn peakuusnap 6opuiim
H+ Ba OH" MOHNapUHWHI Kynainuwwura (K1 Kamaiuwura)
TYCKUHUK KUNagu:

CH3COOH+CH3COOHa

bydepra HC1 ékn KaOH kywwunraHga:
CH3COOHa+HC1=CH3COOH+KaCl
CH3COOH+KaOH=CH3COOKa+Hp
NHpH+NHp bydepsgutmacura HC1, HaOH KywwunraHga:
MH,OH+HC1=KHp+Hp
KHp+HaOH=KaC1+KH,OH

Odemak, HC1 HuHr ypHura kyudcmus kucnota CH3COOH
xocun 6ynaau. BYHUHr HaTuxXacua Kyuam KUCNOTaHUHT Ky4u
nacaagmn. JleknH, CH3COOH HWHT KOHUEHTpauuscu opTagu.
JpuTMaHMHT pH KuiAiMaTtu KUCNoTa KOHLEHTPaLUACUHUHT
y3urarmHa amac, 6ankm yHUHT y3 Ty3n KOHLeHTpauusacu 6m-
NaH y3apo HucbaTura xam 60rnnk, 6y Hucbat norapugm oc-
TuAa TypagW, WYHWHT YY4yH pH HUHT KuiAMaTu Xyfa Kam
y3rapagu. Na+, C1” noHnapu aca 3puTMaHWHT UOH KYYUHWU
y3rapTupagn, geMak, akTUBANK KospduumneHTn 6mp o3 ysra-
pagn. AHUK xucobnapga 6yHu abTnbopra onmw Kepak. Arap
Oydep apuTmara Kyunu acoc, macanaH, HaOH kywwunca, y
cupKa kucnota 6unaH 6upukné, CH3COONa Ty3nHuU Xocun
Kunagu. [lemak, acoc KylwuaraHga KUCNOTaHWUHT MUKLOPY
KaManno, Ty3SHUHT MuKaopu optagu. KOkopuaa 6aéH aTunraH
cababnapra Kypa, 6y xonga xam pH Xypga Kam ysrapagw.
HHpH+HHC1 6ydep spnTmacumaa xam LWyHAgalhk yarapuil
bynagw.
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Bbab3aH 6yep apuTManap 60cK.MuM guccolmanaHaguraH
Kyn acoc/vu KUCNoTanapHWHI Ty3napu apanawimacujaH Tain-
épnaHuwm MyMKnH. MacanaH, MaH"PO” 6unaH Ha"HPO” apa-
NaliMacuHUHE apuTMacu 6ydep apuTMagup, YyHKU aputma
blaH"PO" Ty3maaH xocun Bynrad PO; kucnota Ba YHUHT
Ty3n Ha"HPO”" pgaH nb6opat 6ynaau.

Opataa, MyaiisiH 6ydep spuTMaga Ty3 Ba KMCAOTa KOH-
LeHTpaumanapn Hucbatu ysrapraHga pH HUHT ysrapuwm 2
O6UpnMKAaH owmanan, neknH pH kKuilmatn 2 6unaH 12 opa-
cupaa ysrapa onaguraH yHuBepcan 6ydep apuTtma xam Taiiép-
naw MyMKWH, macanaH, gocaT KucnoTta+geHumnayetaTt Kuc-
nota+6opat kucnota Ba NaOH apanawmacw.

Ty3napuuHr rugponusun. CyBs Xyga Kam guccounanaHuilu-
ra kKapamacfaH 3afieKTpoauT apuTManapuHUHI Xoccacura Kat-
Ta TabCup Kunagu, 6y rugponuns xapaéHuga aHuK KypuHagu.
Ty3 NOHNAPUHWHT CYB MOHNApU BunaH peakuuara KWpuLysm
ruaponus, Ae6 atanagn. Mypakkab mogfanapHuWHr cys 6unau
peakumsara KUpULWING 60wKa Moadanapra aknaHMLWmM XaM rug-
ponus gennagun.

CyB Kam fguccoumanaHraHamr ydyH aputmaga H” sa OH
MOHapPUHWUHT KOHLLeHTpaumnacK xyga o3 éynagn. Tysnm aput-
maga Ty3 moHnapm H™ ékum OH* mnoHnapuHuHr 6mpun 6unaH
O6uprkagmn Ba ynapfaH OUPUHUHT KOHLEeHTpaLmnacy Kamasaiu.
ByHUWHI HaTwacmaa cyB guccoumnanaHné, asHrugaH H” sa OH"
MOHNapUHU Xocun kuna bownagun. WyHaain kunnb, rmgpo-
NIN3 HaTMXKacuga apuTMaga opTukya mukgopga H" ékm OH“
NOHNapn xocun 6ynagn. by >xapaéH HaTmKacuga spuTMa Kuc-
notanu ékn acocnu peakuusra ara éynagu.

MMAPONU3HMHI acocuin cababu Kam gmccoumanaHaguraH
MOAJanapHUHr Xocun eynuwnamp. Mmaponns xxapaéHUHUHT
6opunIN TY3HUHT TabuaTtura 6ornmk 6ynagm.

Kyucmns kucnoTa Ba Kyunum acocnapgaH >ocun 6ynraH Tys-
napHuHr rugponumsn. Mucon yuyH, CH3COObla HUHT rugponu-
3MHU Kypunb ymkaiinuk. CyB 6unaH HaTpuil auetat opacuia
Kylingaruya peakuusa 6opagw:

CH3COONa+Hp ~ CH3COOH+NaOH

EKU

CH300O +Hp CH3COOH+OH-

LWyHpaii kmnnb, ruaponus Hatuxkacuga OH™ noHnapn in-
runa oownangn. [emak, Kyycus KMCnoTa Ba Ky4au acociaH
Xocun 6ynraH Ty3fapHWHI CyBAarun 3pMTMacu WLLIKOpWIA pe-
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akuusra ara 6ynagu. Mmaponus peakyMsCUHUHT MyBO3aHaT
KOHCTaHTacu Kyiingaruya;

_ acH3COO0H apH-_ (1X.13)
40::600)
a=7c GynraHAUrn yyyH, TeHrnamanapgaH Kyiamgarn ke-
nmbé ynkagw;
CcHOOOHNOH* "YEHQOOHYOY™

to~ ACH3COO- ""CH3COO-

Kawm noHnu sputmanapga guccoumsgaHmarad ™cnotaHmaT
aKTUBANK KO3 nLMeHTH 6mpra TeHr (YCH3COOH - ~  ®wp Xun

BaNEHT/NIA MOHNAP aKTUBMK KOIWMULNEHTUHUHT HUCOATN Xam

H- U -
Gupra SKuH - WyHpah kmnun6 (IX. 13) TeHrna

"HAD
MaHW Kyiimgarmya é3uw MyMKUH;
A CcH3cooH CpHA (IX. 14)
40z:000)

Arap (1X.13) TeHrnamaHuur yHr TOMOHMHKN a”®, ra Kynau-

TUpusca Ba 6yNnHCa;

» o_ . o * K = ~CH3COO_ 3KaHIMru abtuébopra
Ba avs apu-, K aCH3COOH

ONMHca, Oy TeHrnamanapaaH;

(IX. 15)

6ynagu. LWyHpaii kuanb, ruaponnsnaHil MyBO3aHaT KOH-
CTaHTACUHU WKKW guccoumanaHul, AbHW KucnoTta Ba CYB-
«w o« QUCCOUMANaHNLL KOHCTaHTanapu 6unaH ~doganatl Mym-
KUH [lemMak, Ty3NapHUHT TMAP0anN3 KOHCTaHTacu KUcnoTaH
AnccoumanaHnLl KOHCTaHTacura Teckapu nponopunoHangup,
ab“un knlFota Ma,,va Kyycms 6ysca, YHUHT ~31 WyH4Ya KyH
rmaponusnaHagu.
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MyBo3aHaT Bak.Tuga OH WMOHNAPWHWHT KOHLEHTpaLnACUHN
aHuKganuk: 1n pa Monb Ty3 (MacanaH, 6upop auetart)
apuraH 6yncuH. Arap ruaponuns gapaxacu (TY3HUHT rmapo-
NW3NaHraH Kucmu) 6ynca, rMAPOAN3 HaTUXacupa Xocui
OynraH MOHNAPHUHI KOHLUeHTpaLusacu

CHCOOH  “oH

Ba ruaponusnaHmaraH TY3HUHI KOHUeHTpayusacu C, @

=C (1—id ra TeHr 6ynaan. by KniimaTnapHu rugponns KoH-
CTaHTacu TeHrnamacura Kyiicak

CcH3cooH-C _ (PCo _ T NV ,i4
Kp=— g — “1-p (1X.16)

Kenu6 unkagn. Ofgataa, rMaponns gapaxacu  (3Xyga KUBLK
OynraHn yuyyH YHWHT KUAMaTMHKU 6upra HucbataH xucobra

ofiMaca xam 6ynagn (1-|3=1). Oemak, (1X.16) TeHrnamaHm
Kylingarmya é3mi MyMKWH;

TA __132— (PCo)» _ "oHT,,
Co

byHzaH;
(1X.17)

Kenmoé umkagm.

mgponns gapaxacu TY3HUHT KOHLUeHTpaumscura Tecka
pv nponopuuoHan GyaraHn y4yH, 3puTMa CyHATUPUITaHu
capu ruaponusnaHu optué 6opaam.

SpUTMaHuHT pH KMiAMaTWHW Kylngarmya xmcobnaw Mym-
KuH; (1X.8, 1X.15 Ba 1X.17) TeHrnamanapgaH;

Ko KoKk
@

eKun

=-1Neb - TRKk+ 1 (1X/B)

LLyHAalh KWnn6, Kyucm3 KUC0Ta Ba Ky4m acocaH XocMm
OynraH TysnapHUHI CyBAarn spuTMacuHu acocnuru éku pH
HUHI KMAMATW KUCNO0Ta KYYMHUHT Kamaulln Ba KOHLEHT-
paLUAHUHT OPTULLM 6UNaH Kynasau, NeKMH 3pUTMaHUHT KOH-
LeHTpaLmMacK opTuwmn 6unaH rmaponns nacasgu.
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Mmaponns papaxacura Temneparypa Xxam Tabcup Kunagu.
TemnepaTypa KyTapuaviwun 6unaH rugponus japarkacu sa
KAAMATW WM y3rapagu.

Kyunn kucnota Ba Kyycus acocnapfaH xocun BynraH Tys-
NapHUHr rugponusn. MacanaHd, NHACI. FOkopuga 6aéH atun-
raH 6axcnap Hatmxacuaa;

p. =1 Ne. +ilgK -jlgCo (1X.19)

by epga, K — acoCHUHI guccouuanaHull KOHCTaHTacwu.
(IX.19) TeHrnamagaH HUHT | K" gaH, AbHWM 7 faH Kam

oynuwmn KypuHnb Typmnban. Aemak, 6yHaan Ty3napHUHI CyB-
Jarn spuTmacu KucaoTanu peakuusra ara éynagu.

Kyucus kucnoTa Ba Kyycms acocfaH TalKua TOonraH Tys-
napHuHr (macanaH; CHjCOONH?) rugponusmn yuyH;

p.--T16K.-ANe , +ilgK. (1X.20)

Hemak, arap K"=K” 6ynca myxuT HeiiTpan 6ynagn. Arap K™MHKA
bynca, AbHWM pH<7 MyxuT kucnotanu, arap K/K” éynca myxut
acocnu 6ynagu, ibHu PA>7,

Kyunu kncnoTta Ba Kyuau acocfaH TallKua TOMraH Tysnap
(macanaH NaCl) rugponunsnaHmaigm:

NaCl+Hp=NaOH+HCI

Nown peakyna; Na™+CIl"+H20=Nar+CI"+H"*+CI»
femak; H20=H++0 H~

JpyBYaHNK KyHailTmacn. KuitmH apuitguraH mogaanap-
HUHT 3pYBYAHAUTW YNApPHWUHT 3pYBYaHIMK KynanTmacu 6u-
naH xapakTtepnaHagu. MacanaH, y3 yykmacu 6unaH Mysosa-
HaTha TypraH KUAWH 3puiigurad aNeKTPOSIMTHUHT TYWMHTaH
apuTMacu bepunrat, ae6 apas Kunannmk. Mucon ydyH, AgCl
3ANEeKTPONNTUHU Kypub yTamm3. AgCl HUHT guccoumanaHuL
KOHCTaHTacK

K" "AgCl

oynagn. AgCl kam apuiguradH mogaa 6ynraHu Y4YyH YHWUHT
aKTMBAUTU y3rapmaingn. LLlyHra myBogurk

I"-«AgCr «V s«Cr - y3rapmac COH
Eku

La=v«cr
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bynagu, 0y epga  — 3pyBYaHNMK KynainTmacu. AgCl kam
apyBYaH bynraHugaH akTUBAWKHU KOHLEHTpauus bunaH an-
MalTUPULL MYMKUH:

L= (1X.22)

By epma, — apyBYaHAUK KynanTmacwu.

3pyBUYaHANK KynainTmMacyu Mabiym 371eKTPONUT YY4yH Mab-
nyMm TemnepaTypafa y3rapmac KuiimaTra ara. Arap sputmaga
Ag+ Ba Cl1“ noHnapuHu Xocun KunaguraH 6oLWKa 3n1eKTpo-

nmtnap 6ynmaca bynaan Ba y 3/IeKTPOUT-

HUHI  3puLL XoccacuHW (3pyBYaHAUIMHK) mdojanaingn. JpyB-
YaHIWK KynahTMacu TeHrnamacufaH K>puHaguku, anekTpo-
NVUTHUHT 3pULLK, 3pUTMagaru MoHNap akTUBAUTUHUHT (KOH-
LEeHTPAUMACUHUHT) KynanTMacu LWy 31eKTPONUTHUHT aiiHu
TemnepaTypajaru 3pyBYaHAWK KynaiTmacura TeHrnawryHua
[aBOM 3Tagw.

LLyHM Xxam ainTMG yTn KepakKuW, 3pLlnall 31eKTPonnT-
HWHF YyKMara TYLUULLIW YYYH, LY 3M1eKTPOAUT MOHNAPUHUHT aK-
TUBAMKNAPU (KOHLEHTpaumsanapn) KynainTmacu YyHUHT 3pyBYaH-
MUK KynanTmacu K;uimaTugaH KaTTa Gynmim Kepak.

WyHaalh Kuanb, apyBYaHANK KynaiiTmMacu 31eKTponuT-
NapHUHT YyKMWLU Ba 3puULLI LWAapouTMHK ndodanaingm. Maca-
naH, AgCl sputmacura C1“ —unoHuHun 6epaguraH 6owwka éup
anekTponut (MacanaH, HC1) kywwnca, sputmaga Cl~ noHu-

HUHT MUKLOPW Kynas 6opaau Ba [ C™ ] kniimaTu 3pyB.-

YaHNUK KynahTMacu KuilmaTupaH opTub KeTagu, HaTwxaja
AgCl uyka 6ownangn. Arap, akcuHuya, 6y noHnapgaH 6upop-
Tacu MyKOTM/Ca, YyKMa apuLlm MyMKuH. MogganapHu 6ata-
MOM YYKTUpULIAA 3PYBYAHANKHUHT aHa Ly xoccacugaH oii-
fanaHunagn. Ag+ ékm C1" noHmHn 6epmaingnraH 60LIKa 3neK-
TPOAUTNAPHUHT KYLUUINLIN XaM 3pYyBYaH/IMKKa TabCUp Kuna-
AW, YYHKKN By X0Nja 3pUTMaHUHT MOH Ky4u y3rapafu, HaTu-
Kaja NoHNnap akTueauruy, wy xymnagaH, Ag™ sa C1" nonna-
PUHWHT aKTUBAUIW Y3rapuiin MyMKUH.

Temnepatypa KyTapuauwm 6unaH spyBYaHINK KynanTma-
cu ofataa opTaam.

XKypa 03 MMKAOpAA 3pyBUM TY3NAPHUHT 3PYBYAHIUK KY-
nanTMacy »>'fa xamMm KUYMK COH ByNraHn yuyH YNapHUHT YPHU-
ra norapudm KuiimMatu KynnaHaau, sibHu — lgb=pL (xyaau
WwyHuHrgek — lgK=pK).

Arap Ty3 WKKW BaneHTAn MmeTann uoHu (M™M) Ba MKKK
acocnu Ky4cus kucnotagaH xocun 6ynca (CaCOj, BaCOj,
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8rC03), oupuHun (K,) Ba mkknHum (K~ guccoymanaHuml
KOHCTaHTacu Ba apuTMa pH K;uiiMaTnapuHUHr HucbaTura
Kapab, apyBYaHIMK [J] Kyiiungarnya Tonunagu:

Arap pH<pK, 6ynca, !/ K,K,,
pK,<pH<pK2 6ynca, CHzo+
pbC2<pH 6ynca, - TE

bab3aH, YyKMaHUHT 6UTTa NOHW 3puTMagarn (3puUTyBuUK)
mMogza 6unaH apyByM KOMMIEKC XOCUN KUK MYMKUH (Ma-
canaH, KyMyLl ranomanapu ammuak sputmacuga [A8(KH3)zJ+
KOMMJIEKC MOHW XOCUNT KUAWLIWN MYMKWUH) YMYMaH, 4yKma
NoHNapuaaH buTTacy Kam guccouunaHysum AMBN xungaru Tys-
nap Kyimpgarmya guccoumnaHagm:

AB nA++/nB*

Ba [eMak.
Ba 5
n T
= «A‘ HB_
ékn b = a; =[A+[«[B-]"Yn+ Y- =[AN"[B-Tyl

yl;lAr i S/IB/I: y Ny

Y—ypTaya aKTUB/IMK XyAa KaM 3pyBUU, AbHUW yTa CyHo/-
TUPUATaH apuTManapga akTUBAMK KoaphuumeHTn y=1 éynra-
HUAaH

b=[A+]"[B-]"" 6ynaan.
YMyMUii 3pyBUYAHNNK D= [ v wr" | YT1acytontupun-
raH aputmanap yyyH 3= Ba ailipMM WOHMAPHUHT 3pYB-
YaHNUTK ydyyH 3 a=\"; 3Op =i3C OGupukma (KOMMaekc)

XOCU/T KWMLK HaTuXacufia apuca ékum kam 3pyBun 6oLika
6MpPMKMa XOCKA Knjca 3pyBYaHANK KynainTMacu Ba 3pyBYaH-
NINKHW aHuKgawga 6y ysrapuwnap xvmcobra onvHagu.
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B. 3NIEKTP »TKA3YBUYAH/INK

Convwtnpma 3neKTp ~KasyBYaH/IMK. DNIEKTPOINT 3pUTMa-
cugarv noHnap TapTmocmn3 xapakaTtga 6ynagu. 3putma opk.aam
3N1eKTP OKUMU YTKa3uIraHga MOHNApPHUHT XapakaTu 1apTum6-
ra Tywmnb, ynap Karof xamfa aHof TOMOH 3M1eKTP 3apsafuHu
Tawmnb, spUTMaAHUHT 3MEKTP TOKWHMW YyTKasuwwura cababun
6ynagu.

OpUTManapHUHT 3MeKTP YTKa3yBYAHAUTUHU, YNAPHUHT
3NeKTP TOKUHYK J1’nwmnra k5™ catraH KapLwmanru opkanum ngo-

Janawl MyMKUH. MabnymKu, yTKasrnyga KysatunraH K.aplm-
K (K) ;

65wWwaan, byHaa:
[ — YTKa3rMYHWHT Y3YHAUTK;
Y— YHWHT KyHJanaHr KeCUM H3acu;
I — COMMWTHUPMA KapWWanUK. 1 — HUHT TeCcKapu Kuii-

MaTtura, SbHU y — COMMWTUPMA 3M1EKTP YT KasyBYaH-

nuk gennagn. ConMwTupMa 3neKTp yTKasyB4aHIUK — 6up-
6upugaH 1 meTp (1 cm) opanmuyga Ba 1 (1 cw ro3anu)
MKKWN TEKMUC 3/1eKTPoA/iap opacuaa >KonatiraH CyluMKHUHT
3aNeKTp yTKaszyByaHAnrngmp. ConmwTupma anekTp yTkasys-
yaHNuK Ynyamm Om“'m“' (OM~* cm~') 6unaH mdoganaHa-
an. MyaisH Temnépatypaja 3puTMaHUHT KOHLEHTpaLnsacu
opTuWwM 6uNaH 3NekTp yTKasyByYaHNUK gactnab kynas 60-
pagn. Mabnym KOHLUeHTpauuagaH CyHr aca, Kamas 6oL-
nangn.

3c—" ~ arpu YM3MPUHUHT MaKCUMyMAaH yTWULIMra aco-
Cuin cabab Kyngarmnapamp: anekTp YTKasyBUYaHINK MOHNap-
HWHT COHWra Ba YNapHWHI Xapakat Te3nurura 6ornmk. KoH-
LeHTpaumsa ysrapuwiy 6unaH Ky4vcus 31eKTpouTnap MoHu-
HWHT Xapakat Te3nnru geapnn ysrapmangm. LLyHra kYpa, Kyu-
CU3 3NEKTPONIUTAAPHUHI 371eKTP YTKasyBYaHIUK KuUimaTw,
acocaH, MOHIapHUHT coHura 6ornuk. KoHueHTpaumsa opTu-
W 6unaH 6mp TomoHgaH; (C  =aC”) MyBO(MK apuraH mogaa
MonenanapuHUHI COHU Kynamunium 6unaH NOHAAPHUHT COHU
KYnalica, UKKWHYM TOMOHAaH AnccoLmanaHuLl gapaxacuHuHr
Kamaimmiuy HaTuxacuia MoHNapHUHT COHW Kamasaun. Makcu-
MyMrada 6upuHYn aeKT, CYHr MKKUHYM 3DHEKT YCTYH-
NVK KUNnagu.

TemnepaTypa KyTapuauwmn 6unaH, acocaH, Kyiugarm yud
Xun ysrapuw oynagm: 1) MyxVITHUHT KOBYLLIKOKNWUIN Kamas-

19—940 289



BE==H"H~“= =

S3YBMH'AUSHXTTI Ul «™ ™ - “-P

YT W 3y7A71w T X Moo

Man!pu 6TM ”u ;(*)/\n r " |7| r lllll [T LI 11 K« ™ _
mt (1X.23)

=kua =AB=1000A,-~; TI=n (K 24)

co«Nxk A, rarCroram A~ T

MUBLOP _
’ (ekn nuTtp 62"

3 STM (L N-¥T3

MY(kr I

JINKHWUHT } r-akB HUc6aTaH MMM ANeKTp yTKasyBYaH-

wee 66 TM AN

%%%ﬁ?é\ 3MpC“()g|2\Mp'|l_lblA_>>ﬂr”\r KAarar“Kymm,qarM
ax,, bulrxun Onn;nl:rer~pgrl
290



Cytormw, /N

1X.2-pacM. DKBUBANEHT 3/1eKTP ~Ka3yBUYaHIUKHWUHT 3pUTMa
CYONTUPUANLWK 6UNAH y3rapuLn,

JaHWUHT MUKLOPW y3rapagu. SKBUBAJIEHT 3/IEKTP YTKa3yB-
YaH/AMKAA 3ca aKCUHYa, 3puraH MOAJaHWHT MUKLOpK 6up
XUn ~ 6uUp Kr-skBueaneHT (1 rpamM-3KBMBANEHT) K™ 0M6,
3pUTMaHUHT XaXMn ysrapagu. Cuo,,=aC” ga C — 6up Kr-
3KBUBANIEHT, AbHU ~ —TY3HWUHT, AeMaK 3PUTMaHUHT KOH-
LeHTpaumacy owunwy 6UNaH 3KBUBANEHT 3/IEKTP YTKa3yB-
YaHnK Kamaagu. LyHn xam aiiTub yTuw Kepakku, cyton-
TUPULL GUNAH 3KBUBAMEHT 3N1EKTP YTKa3yBYAHAMKHUHT Op-
TMWWK yerapacus bynmaingun (1X.2-pacm). Mabaym CyrnTu-
pULAAH CYHT 371eKTP YTKa3yBUYAHAUKHUHT OPTULWIMN TyXTai-
OV, YYHKN KEWWHTU CYONTUPULL HaTMXacmia sputmMaga xeu
KaHfjai ysrapuw cogup 6ynmaign. LWLyHpan K,unmb, aput-
Ma CYINTUPUTaHW capu 3feKTp YTKasyBYaHIMK OpTu6
60pnb, Mabnym uYerapaga TyxTangu. OKBUBANIEHT 3MeKTp
YTKA3yBYaHNKHUHI By Yerapacu uyekcus cylonTuUpunraHia-
TV 3KBMBANEHT 3MeKTp yTKasyBYaHNMK Aennagn Ba ogatga
$oo 6unaH ngoganaHagn.

SpuTMa YeKcu3 CyonTUpuaraHia Kyyucus anekTponuT Tyga
auccounanadHraH 6ynagn (a=1), gemak, 6yHAaH KemnHru cy-
ONTUPULLIIAPAA MOHMAPHWUHT COHM y3rapmanau. $bopga a=1
6ynaaun. Yekcus cyrontupuwiga noHnap 6mp-érupuaan wy Kagap
y30Kaawagnku, ynap amanga éup-éupura tabcupuHu (Top-
TULINLWIWMHW) y3rapTupmaingu. BuHob6apuH, mabiym CylNnTu-
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PULIAAH CYHT MOHNAPHUHT KOHLLEHTPALMSACU Ba ylao YoTsCK
UeKcun3 CyrNTUPUATaHAArn 3N1eKTP YTKadyBYaH/INK 3/1EKT-

DNEeKTP YTKa3yBYaHAMKHUHI MOASAP 3/1EKTP YTKasyB4YaH
ueHTpaymsicn (C) monsp mukgopaa 6yngnlﬁ:a'§|b(ﬁv\3:'qr'(0”'
Am=T =4 ¥; (V=m3)

N
_ ﬂ,.l@O;. (Y=n)

VMO TN A ™ - ® N« ?2N1eKTPONUT 3pUTMaA KyHAaNaHr Ke-
cuMm to3acnm Im (1 cm ) 6ynraH umamHgpra conub anekTnon-

nap opanurn 1m (1 cm), ge6 dapas KunannmkK. SpUTMaHUHT

2T a-Tar auccounanaHvw gapa-
" MOHNTAPHUHT KOHUeHTpauunacu aC oynaau

annmacu Pv1 Y™®’ KyynaHULWHUHT
™ HnapHWHT XapakaT Tes-

g AU« INPHUHT Xapakat Te3nnrn 6yncuH. SHAN NOH-
7 P MUKZOPUHUK X1co6nab
Nannunk. Onnb yTUNraH anekTp MUKAoPK (BU3HUHT Wapou-

aHnoHNap ¢n1moé

N rT 3 ™ AN
CW Ba acku

J=Calm+CalY [=(CalT7+CalY)/l000  (1X.25)

6y epga, (Ca) - WMOHAAPHWHT KOHUeHTpaumusacu bynagn E ~

6" o™ @ ? WOHHWHTI 0NM6 yTraH 31eKTp MUBZOPU
B N KOHYHUTra Kypa TaxmuHaH (9,65-10" kn/Kr-
4™ (96500) KynoHra) TeHr: bup Kr-skB WMOHHWHI Tawub

NawneTra? oY'"amn: (Ca) Kr-skB WOHHWUHT
Tawm6 yTraH anektp mukgopm (C a%% [/~ Ténr 6ynagn CakE(/

iiek I m~™~T " ' a,,»0,8ap,,,/0n,5
Onn6 yTunraH yMymuin anekTp MUKLOPWUAAH:

n = CaPLy n
+ WLWTcUr - n+y (1X.253)

KncMuHKu KatnoHnap,
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n= CaP%?-l?;W mJ +Ly' (1X.256)
KUCMUWHW 3Ca, aHWOHNap Tawunb yTraH 6ynaaw. Ba™n Ka-
TWOH Ba aHWOHMAPHUHT Talwmw coHu, fe6 atanagn. LLyHpai
KWANG, MOHHWUHT TallWLl COHW LYy MOH YMYMWUIi 3NeKTp MUKAO-
PVHVHI KaH4ya KACMWHW Tawmnb >raHnHu KypcaTagu.
LIX.24) Ba (1X.25) TeHrnamanappaH

n_/\+nJ:I (lx.26)

(1X.27)

n_~y
3KaHAUTM KYpUHNG Typnban. Tawmw COHUHUHT aaMUsATm-
HY OMAMHAAWTUPULL YYYH 3MIEKTP YTKa3yBYaHNK MEXaHU3-
MWUHW TEKWMPKNG Kypahnnk. Mabnymku, metagnapgaaH (6u-
PUHYM Typ yTKasrnunappaH) anekTp OKMUMM yTraHga, Moj-
Ja 6up KoWgaH MKKUHYWM KOlra Kyumaingn. OneKTponuT
aputmanapugaH (MKKMH4YM Typ 5”KasruunapfaH) anekTp
OKMMW yTraHfa 3ca mMogga 6up XKoingaH MKKWHYM XKoiira
cUmMKNnan.

SNEKTPOSIMTHUHT XaXXKMUHU (PUKPAH y4 KUCMra, KaTtog,
aHop Ba GeTapad kmucmnapra 6ynainmk (1X.3-paem).

JNeKTPONUT OpPKann 37eKTP OKUMU 5rrkasuamaraHia MoH-
nap aputma xaxkmujga 6up Tekuc Tapkanrad éynagn. Maca-
naH, xap Kaiicu kucmpga 10 goHa KaTtuoH Ba 10 gOHA aHWOH
6op, ae6 thapas Kunanuk {(1 — xonart). KatnoH Ba aHWOH-

-Avog -KaTog
+ 10 + 10 + 10
-10 -10 -10
. + 7 +10 +13
-10 +8
4-7 +10 + 8
-7 -10 -8

© 0

1X.3-pacM. JpUTMaZaH 3NEKTP OK,MMU YTKa3uaraHgaryu noHnap \apakatu.
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NapHUHT Te3nurm n:Y=3:2 kabu Hucbatga 6yncuH ouTMS
tobopunraHga KatuoHnap kKarogra

TOMOH 60OpULLIN HaTWXKacuga ynapHUHT

TT COHM (KOHLeHTpaumacu) ysra-
na [ucmpary noHnap coHu aca y3rapmaii Kona-

MUTA2?20™ T'AL BUpanru numaa K&TO% KUCMWUAAH aHopg nc-
mMura 2 floHa (A ) aHWOH KenraHga, aHo4 KMCMUaH KaTnars

3 4oHa (n”™ KaTuoH Konagm ( ..onat), Hatmxaga katoglc
MMUAa OpPTMK4Ya KaTMOHMap COHM 5 ra Ba aHOA4 KucMuga op-
TWK4Ya aHWOHNap CoHKW 5 ra TeHr 6ynagn. by opTukuya Ta
MOH) MOHMap 3nekTpogfda axpanub umkagm (C — xonar)
LWyHpat knanb, MOHNAPHWUHE Te3NUrn Hap Xun bynuura
Kapamau 371eKTponu3fa Katoj Ba aHoaja sKBuBanen mu”?
opAa Mofda aXpannb Ynkagm Ba MOHNAPHUHT Typ/nya xaoa

WNoHnap anekTp 3apsavHM TawuraHuwga onub yTuara
3N1eKTP MUKAOPU UOHMAp COHUra (KOHLEHTpauuscura) ynao-
HWHT AapakaT Te3NMrura Ba 3apsaniapura Typpy nponopuuo-

“T1TTHI""

napwza aneKTpoNuT KOHUEHTpauuscu ysrapagn Katog Ba aHoS

X618 ™Mc"kg!'® ™ ©MIME g .
/>=100-8=2; P=10-7=3
bynagn. YmymaH;
N=mn _ p A
«_ VvV -
Ba (1X.27) TeHrnamara MyBOGMK;
A"
p. - 'ir (1X.28)
€KK
n --J_ P,
~ PatP. ’ = TXK (1X.29)
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NaH aHWBYTaHMLLIM MYMKWH. Tawuniw coHK, y3 HaBbaTMaa, Ka-
TOZ Ba aHOL KNCMUAA 3/1eKTPOJIUT KOHLEHTPaLUACUHUHT Yy3ra-
pPULWINHK ndogananan.

AnekTpoanap K;icmuaa 3puTMa KOHLUEHTPaLUACUHUHT
y3rapuwmura cabab ak.aT MOHNap xapakaturiuHa amac. NoH-
nap rmgpaTnaHraHnMrugaH woH 6unaH 6upra rmgpat Tap-
Kmbugary cyB xaMm xapakaT K*nagu. ByHUHT HaTmxacmpa
KaTof Ba aHOA K,MCcMaapuia 31eKTPOnT KOHLEHTpaumsacu
y3rapagu.

WyHpaii K.unub, anekTpognap Knucmmga sputma KoOH-
LeHTpaymnsacm MkKkn cabab 6mnaH ysrapagu, WyHra mMyBo-
(MK, TaWnl COHU XaM UKKW Xun bynagu: KysatuaraH Ta-
WWLW COHM Ba YMH TallWll COHW. DNeKTpPoANap Kucmuga
3pUTMa KOHLEHTPALUACUHUHT y3rapuwnHm ynyaw 6unax
TONWATaH TalWull COHWU Ky3aTunraH Tawwuw couun geb ata-
nagm.

MmpapaTnaHuw Ba 6olwka cabab-ganunnap xucobra onu-
HWO, MOHNAp XapakaTu Te3nurn Typau4ya 6ynraHufaH, KaToj
Ba aHOA4a 3pMTMa KOHLEHTPaLUACUHUHT Y3rapuwmnHn ynyatl
Aynu GUNaHITMHa TOMWATaH TaWWL COHM YWH TaluLl COHM
Jennnagu. ’

Temnepatypa ysrapuwin 6mnaH Tawunw COHU Xyfa Kam
y3rapagu. TemnepaTtypaHUHT KyTapuanwn 6unaH MOHAapHUHT
Xapakar Te3iMru TeHrnawa 6opagu. Hatmkaga KaTUOH Ba aHu-
OHHUWHTI Talwuw coHW 6up-6upura (xap karicu 0,5 ra) AKUH-
nawagm.

Opfatfa KUYuK ynyamgaru UOHMapHUHT Talluil COHM KaT-
Ta ynyamgarn MOHNApHWUHT Talull COHWAAH OpPTUK bynaam,
Ly cababfgaH, KATUOHNAPHMWHT TallWLW COHW aHWOHAPHUHT
TalWuW COHWAAH KaTTagup.

Talu COHN 3NeKTPONIUT 3pUTMa KOHLEHTpaLnsacu ysra-
puwwn 6unaH 6up 03 ysrapagu.

VloHnapHUHT xapakatyaHnury. KOkopuaa noHnap onné ytraH
YMYMWUIA 3NEKTP MUKAOPU:

/=(Ca~C/+Ca/no
3KAHAUTWMHU KypraH 3auk. Taxpuba waptura MyBoduK,

3NEKTP OKMMMN 3NYUTU OKUM Kyun —/ ra TeHr. OM KOHYHMU-
ra Kypa:
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6ynagn. IKKuH4M TOMOHAaH Tavkpunba waptura 6uHoaH E-1b
Jemak:

Je=Cal/{/+Caly (1X.30)

TEeHr/1aMaHUHT MKKU ToMOHMHW C ra 6”cak Ba (1X 23) Hu
abTMbOpra oncak:

K~o.{Pu+LL (1x : 30a)

bynagu. Kyunu anekTponuT Ba CYONTUPWUTAH Ky4Cu3 3N1eKT-
ponuTnapga a = . 6ynagu.

VoH MesnnrslapuTMagaH yTaéTraH aneKTp OK; UMUHUHE Ky4-
naHnwura (E) BaspmuTma TemnepaTtypacura nponopunoHan-
anp; E -\ Ba I'-ralr K éynranga nonap Te3nur MoHMapswir
a6contoT Tesnuru, Aeb atanagm Ba  xamga  6BgaH 6en-

runaHagn. flemak, a= 1 6ynraHga, raTeHr 6ynaaum. LLyH-
ra 6uHoaH a=1 6ynraHga (1X.30) TeHrnamagaH
X=pU,,+py, (1X.31)

oynagn. (1X.30, IX. 31) TeHrnamanapgaH

Jil 3NeKTP YTKasyBYaH/MK KoahguumeHTuaup. Cy-

IATUPUATAH KyucK3 3N1eKTPOAUT apuTmanapugal/=1 éynagu
Ba 6y xvun sputmanap y4yyH

“ = (1X.32)

LyHpan Kuimnb, 3pUTMaHUHE gMccoumanaHuLl faoaxa-
CU 3NeKTP YTKazyBYaH/INKHU YNuall hynuM 6unaH xam' aHuk-
NaHUWn MyMKuH. X=Pu~», J1="Kpeb oncak (1X.31) TeHr-
namafaH

K=K-AA, (1X.33)

6ynagn, 6y epga X Ba {1 KaTMOH Ba aHWOH XapaKaT4yaHraHmrn.

LUyHaaid Kunmb, YeKCu3 CyronTupuaraH Kyudcms aneKTpo-
NIUT 3pUTMAIAPHUHT 3KBUBANEHT 31EKTP YT Ka3yBYaHIUTM Ka-
TWOH BMNaH aHUOHHUWHTI X;apakaTyaHnurn anpuHgmen \x™ + X)
ra TeHr (Konbpayws KoHyHW), b\ KOHYH WMOHNAPHWHI MyCTauun
y;apakaTnaHul LoHyHM, Aeb xam atanagw.
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VOoHNapHWHT X;apakaTyaHAUIU, AbHW WOH TE3NUTUHWHT
1kr-akBuBaneHT (1 rpamm-3KBMBANEHT) WOH Tawub yTraH
mukaopu (F) ra KynaiATMmacy 1 Kr-sks (rp-3KB), MOHHWHT BayT
6upnuruga 1M Macodara onubyTraH mukgopu 6ynagu. [emak,
KaTMOH Ba aHWOHNAPHWHT Bak,T GupAuru numnga Tawmnb yTraH
3NEKTP MUKAOPIA, YNapHUHT 3NeKTP YTKaszyBYaHAUKapu, o6
)am atanagw.

WoHnapHuHT )*apakaTyaHnuru 6epunraH 6ynagu. Y napgaH
thoiiganaHn6 TeHrnamagaH apuTMmanapHy Yekcus CyronTupun-
raHgarnm sKBMBANIEHT 3NEKTP yTKasyBYaHAUTUHU \ncobnab

unk?1l MYMKWH. A nap KuimaTu MablymOTHOManapga
6epunraH 6ynagu.
WoHnap Te3NUrMHUHT y3apo HUcA™M (MangOHHUHT

KyynaHuwn (E) ra geapnun 6ornuk amac. femak,=/X7 Ba

(VIII. 57) TeHrnamara mYPoguK:

6yHAaH
AA 1
A4 n
eKu
a- A
OGynraHnnrn yuyH .an
n=n_n,; (1X.34)

WyHaail KMamb, MOHMAPHWMHT TaluW COHW Ba YeKCu3
3NeKTP YTKa3yBYaHAUIM OpKanu >av MOHNApPHUHI \apakart-
YaHAUTUHU ?c06M1ab TONULW MYMKUH:

(1X.35)

JpuTma TemnepaTtypacuHWHI KyTapuauwmu 6unaH )iapa-
KaTyaHNuMK owaan. By ysrapuwHyu Kyhmgarmya udoganaly

MYMKWH:
(1X.35a)

6y epaa: R — rasnapHUHI yHUBepcan goumuiicu; T — abco-
NOT Temnepatypa, A — TemnepaTypara 60rnuk dynmaraH fo-
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N~ aputmanapga (H+ sa OH" - WOH-

napfaH 60LlK.a MoOHNap y4yH) TaxmMnHaH 15, 06 KX ra TeHr.
Temnepatypa KyTapuamwmn 6unaH KOBYLIKOKIMKHUHT Ka-
MammnLLM Ba YEKCU3 3KBUBANEHT 3NeK?p >"AKasy X ™ KHUHT

nanu/T” MMWUBAOPNAPHMHI TemnepaTypa KOs QuUUMEHT-
napun) TaxmMuHaH TeHrgmp. Jemak, YeKCu3, 3KBUBAJIEHT 3N1EKTO

YTKa3yBYaH/IMKHUHT K;0BYLLK;0ly MKKa KynaiTmacu uctanra
Temnepatypaga ysrapMmac KaTTaMKamp:

AT1=con8l (1X.36)

TeHrnama BanbgeH — luncapXXeBCKUil Kongacu HoOmM

6unaH Mabnym. bByHaaH KypuHaguKn, KOBYLLIKOKIUKHUHT Ka-
Manmwn 6unaH MOHMAPHUHT MaKaT™aH™ ru ™ g u

rs YTKa3yBYaH/IMKHUHT KOHLEHTpaums-
ra kapab y3rapuiinm MUKLOP XU"aTaaH CYONTUPNLL KOHYHN

6unaH nopanaHagn. Arap (IX. W, TeHrnamacura a =" HUHT
KUAMATUHWN Kyicak:
V- p CcX\
(IX. 37)
eKu
(IX. 38)

pPHrnamMa OCTBaNbAHUHT CYIOTTUPULL LLOHYHU KN TYT U-
LAH-TYppU CYIONTUPULL LWOHYHU feb aTanagn. by KOHYH 3 » -
BMNEHT 3M1IEKTP YTKA3yBYaH/NK  HU 3pUTMa KOTLEHTpaBAs-
cu, 6unaH y3rapuwmnHKM ugogananan.

20 K (18 C) pa 10 — 70 Ov™ yamacu 6ysnca

ra TeHr Bogopog voHu sputmaga sanadrod (H+) xonga samac
' MoHW KypuHuwunga 6ynagu. H 0+ noH aca 6oLwka

NOHMap CUHrapu ruapatnaHrad 6ynagn. XWyHra Kypa, yHU5r
Pagnycu (SbHM ruapat KaBaTHM xucobra onraHga)

BOAOPOL MOHUHMWHI KaTTa xapakart-
YaH/MKKa 3ra GYNULLMHIN, YHUHT Te3 XxapakaTt Kuamwu 6unaH
TYWYHTUpM6 6ynmarign. byHra Kyngarunap cabab
CYBHUWHT AuccoumanaHuiun Kyiugarnya 6opagu-

H20 + H20<+H30+ + 0H-
—H"_J



MpoTOH 6up CyB MOneKynacufaH UKKUHYM CYB MOJIEKY-
nacura ytagu. Xocun OynraH rugpoKCOHMIA MOHM 3ca Tap-
rmbcns xapakat K,unmb, y3 HaeBbaTmga atpogmparnm cyB Mo-
JIcKynapura npoToH 6epagu:

H3O+ + H30O "H30 + HO"
1 H T

JpuTmara 3neKTp oKuMu 6epmb, MoTeHuUMannap (apku
NyXXyara KentupunraHga, 6y xapakaT 31eKTp MaifgoHu yku
Oyiinab inyHanagmn, SbHU NPOTOH KaTo/ TOMOH XapakaT Kanaau.
LLyHAaain kKnnnb, anekTp 3apsgnuHN rnapoKCOHMIA NOHW 3mac
NPOTOH Tawuningn. MPOTOHHUHT paguycu KNYMK 6ynraHanrun-
[aH, Y XXyga Te3 xapakat Kunagu. JIeKnH: Katograda keamac-
JaH MKKW MOneKyna ypracmja xapakart Kunagu, 6up moneky-
nafjaH MKKMHYM MOfieKynara «cakpab» xapakat kunagu. LLyH-
Jaii Kuanb NpoToH acTaeTa KypMHULWMAA XapakaT Kunagu.

Xypan wyHgain OH  aHOf TOMOH XapakaTt Kunagu.

H20+0H-<+H20+0H-
1_H1T

peakumMsacu HaTuxXacuga npoToH CyB MOfieKynacugaH ruapok-
cugra ytagu. MpoToH acTatheTa xonaTmia xapakar Kunagu.
DNeKTPOH acocuii KUCMK Wy Xonataa Tawmnagn. KOkopuaa-
rm peakyusnap wy kagap te3 6opagukm, H3O" Ba OH wnoH-
napu TaxmmHaH 10™ cek numnga maexyg 6yna onagu. HO™ Ba
OH WVOHNapWHUHT y3WM Xam KaToj Ba aHof TOMOH Xxapakat
KUnagaun Ba anektTpogra etné kenagu. JleknH 6yHaa taimé ytun-
raH anekTp MUKAOPY BOLLIKa XU MOHapHUKK Kabu Bynaaw.

B. KYUnu 3NEKTPOUTNAP

Kyunu anekTponuTnap 3puTMacvHW OMNTWMK Ba CMEKTpan
aHanM3 KuauwW ycynnapu socutacmja Tekwmpui 6y sputma-
napja avccounanaHmaraHd Monekynanap 6ynmacnuruHn Kypca-
Tagu.

Kyucn3 anekTponnT apuTManapHuHr n3nK Ba KUMEBUIA
Xoccanapu Ba 6y XoccanapHUHT 3puTMa CyrNTUpUIraHaa ysra-
PUWMHUHT cababu, acocaH gmccoumanaHul gapaXacMHWUHT
y3rapuwmgagup. Kyunm afnekTpoamTnap nctanraH KOHUEeHTpa-
uuMaga Tyna guccoumanaHraH 6ynraHnuru ydyH ynap xocca-
NapUHWHT y3rapuw cababuHy guccoumnanaHml gapaxacu 6u-
NaH TYWyHTMpKU6 6ynmaiign, guccoumanaHml gapaxacu Ty-
WyHYacK 6y ypuHAa y3 MabHOCUHU MyKOTaaw.
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Kyunu 3nekTponuTiap XoccafapuHUHI y3rapuiiu, aco-
CaH, WOoHNap opacmpary TOPTULWYB KYUYMHWHT y3rapuwimra
6ornuk,. Kyunu anekTponuT xoccanapuHuHI y3rapuiin, Xym-
nafiaH, apuTMa CyNTUpWAraHga y3rapuwu, acocaH, aHa Ly
3M1eKTPOCTAaTUK TOPTULLYB KYUYUHWHT y3rapuwingaH Kenué
YmK;aam.

Bynap Kyunu 3NeKTPOANTAAPHUHT AHIWN Ha3apUSACUMHM Apa-
TUWra gabBat K,unagn. 1894 iimnga BaH—Jlap noHnap yprta-
cuparn 3neKTpocTaTUK KyUHU 3bTubopra onuwl Kepaknmru-
HU aiTan. CesepneHp (1902) Ba MaHu (1906) Kyunm snekT-
ponnT X,aMMa KOHUeHTpauusaga ~am Tyna guccouuanaHagu
[leraH HasapusaHu KyTapub ynkgunap Ba >;0ka3o. Hugat, 1923
Mnnga Oe6ain Ba MOKKeNb Kyun 3NEKTPOAUTAAPHUHT MUK,-
Jopwvii Hasapusicura acoc congunap.

noH ATMOC®EPACHK

Bw3 1oK.opyga noHnap unaH apuTyBUM opacuia y3apo Tab-
CUp 6OPANTUHN, BYHUHT HaTMXacuia MOH CONbBATNAPUHUHT
)OO BynnMwmnHN Kypub yTAMK.

XakvK,aTaa aca MoHnap ypracmja 3NeKTpocTaTuK TopTu-
WyB MaBXyad. by Kyu Tabcupupa MoHnap aputma ) axmuga
MabayMm TapTué 6unaH, KpUcTann naHxapacuaek, )'ap K,aicu
MOH K,apama-K.apLun aioMatin MoH GunaH Kypliaarad ?"ona
XKOWNaHUILITa MHTUNAAN.

VoHnap opacuarn TOpTULLYB KyUYM MOJIEKYnanap opacu-
farv TopTULWYB KyyugaH aH4ya KatTa 6ynub, katta macogara
Tabcup K™nagn. Monekynanap opacugarv TOpTULLYB Ky4un opa-
NUNHUHT ONTUHYM Japaxacura, MoHnap ypracmjarm TopTu-
LUYB Ky4mn 3Ca OPaMKHUHT KBagpaTtura Teckapyu nponopuumo-
HM paBuwga ysrapagu. LyHpaid k,unmb, anekTponutnapsia,
allHMKca, Kyunu 3f1eKTpoAuTnapha WMoHnap opacujaru Top-
TULLYB Kyuu aHYarnmHa macogarada cesunagm.

WoHnap opacmparn ysapo TabCup Ky4uMHWU X*mcobra on-
Mac/MK Kyn XaTonukka onub kenagn. Taxpubaga OnuHraH
KynruHa mabiymoTnap 6yHu tacauknaingn. LLyHra myBodumk,,
Xap K,aicu aHWOH KaTuoHnap 6unaH, "“ap Kaiicm KaTMOH 3ca
aHnoHnap 6unaH Kypwab onuHraH 6ynagu. MoHnapHUHI aHa
WyHAalk TynnaMmu voHnap aTmocdepacu, Aeb atanagu, ypTa-
Jaru, AbHW Kapama-Kapwu 3apsagnm noHnap 6unaH ypab
O/INHTaH NOH MapKasuii MoHaeinnaan. LLyHn xam ainTn6 5Tumw
KepakKu, noHnap atmocgepacu cxema Tapsuga 6aéH atuna-
[N, XaKMKaTaa aca MoHMap aTmocgepacu oaaunii bynmangu.
WoHnap atmocdepacuaars xap Kaicu MOH 6olika 6up at-
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MocepaHUHT MapKa3uini MOHKM Bynnwn MyMKuH. VIoH aTMoc-
(bepacuHVHT MaBXyAnuru, Typau NWOPacu NOHAAPHUHT 6up
6vpura TOPTULWYBUHM Ky4YCU3NaHTMPagW Ba YNapHM KlauTa-
fJaH 6upnawmb monekyna xocun KMAMWWHW KUAWHAALWTK-
pagu.

Kyucuns anekTponnT spuTmanapia Xxam MoH atMocgepacu
MaBXyf. JTeKuH 6y Xxun aputmanapga ynapHuHr (MoH atMmoc-
(hepacUHWNHI) 3MEKTP 3apsan KUUYMK BynraHnurugaH, apuT-
Ma Xxoccacura cesunapau Tabeup K.MaMangu.

NWOHNAPHWHI TEPMOAVMHAMUK AKTUBAUT A

MabnymKu, pean sputmanapfa KOHLUEeHTpauua ypHura
aKTUBANK {a) HM MWnaTuW Kepak:

A= (1X.39)

AnekTponuTMac apuTManapga sappavanap opacugarm Top-
TUILIYB Ky4u KMUUK BynraHugaH KOHUeHTpauusgaH gowuga-
NaHUW yHYya KaTTa XaToNMKKa onub kenmaign. VoHnapgaa
3NeKTp 3apagu b6ynraH Ha HaTuXkaga y3 aTpodupa anekTp
MalfOHM XOCUN K.MATAHAUTKM YYYH, ynap opacugaru TopTu-
WyB Kyunm Katra 6ynagu. Arap 6y Kyd xucobra onumHmaca,
ces3nnapnin Xato K nmHraH éynagu. LLUYHUHT yuyH, 31eKTpo-
NNT 3puTManapga, ainHuk ca Ky4am 3neKTponuTnapia akTue-
MUK YpHWTa KOHUEHTpauusagaH goiganaHuw 6up 03 xarto-
NVKKa onnb kenagn, ak.aTynapHUHT YeKCW3 CYHNTUPUITaH
3puTManap y4YyHruHa KOHUEHTpauus ugogacuHu KynnaL
MYMKUH. . /

X031prn Bakga alipum WOHMAPHUHT aKTUBAUTUHMN (aK-
TUBAMK KOSMMUUMEHTUHW) aHUK, ynyaiguraH ycyn Wnyk,,
0faTAa 3NeKTPONUTHUHT ypTaya akTUBANTY ynyaHau.

MKKn xun ypTtada akTuBAMK ngogacu Gop:”

a — MONSiNb aKTUBAWK,  — WOHNAPHUWHI ypTaya akTuB-
INTU, & — KYYNU 3N1eKTPONUTHUHT 3puTMagarn TepMoguHa-
MUK aKTUBAUTU GYNNO, YHUHT guccoumanaHuiy astubopra
ONUHMaraH.

a HUHT K,MiAMaTW 3N1eKTPoAUTMac MOALANapHUHT aKTWB-
NUTW yNYaHaguraH ycynnap épaamuga ynyaHagn. Arap sanekr-
ponuT Kyiuparuya guccoumanaHca:

ABznANM+TBA-
,1~— KaTMOH Ba aHWOH 3apsaau, y xonga a — Monasb
aKTUBNUK Bynagu:
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” a=a"+a"" (1X.40)
VIOHNapHWHT ypTaya aKTUBAUTY

at={a'la"ym- N =n+T (IX. 41)

By WMKKM ypTaya mMuKgop 6up-6upu 6unaH Kyimparmya
6ornaHraH:

a=an (1X.42)

LLyHaail kunmb, a HU ynyawl Aynu 6unaH ax HU aHUK;-

akcuMHya. Xyaau WyHra yxuwail, akTuBnK

KO3PULMEHTN YUYH XaM MKKUTa ypTaya MUKAop 6op: Mo-

NAAb ypTaya akTUBAMK KO3 (MLMEHTU Bay UOHNAPHUHT ypTa-
ya aKTUBIUK KOIPDULUEHTH;

7 =7 7 _ (IX. 43)

7= (F>")A (IX. 44)

TepMOAMHAMUK aKTUBANK Ba aKTUBAMK KO3 PULMNEHTH-
HUHT KUAMaTnapy 3puTMaHWHI KaHgail xoccacu OpKanu
yN4yaHraH 6ynuwmngaH KaTsbu Hasap, 6up xun 6ynagn. VoH-
NapHUHT aKTUBAUK KOSPHUUMEHTN ofaTha 3MEKTP pUTYB-
YN KYyYHW ynyaw nynum 6unaH aHuknaHagu. by ycyn X 6064a
GaeH” aTUNAAN.

NOH Ky4uln

MoH Kyun (N spuTMagary noHnap KoHueHtpauusacu (C)
6unaH Wy MoHNap 3apagvm Z Ksaupatu Kynatmacu AuruH-
OUCUHWHT ApMUTa TeHT;

/1= (1X.45)

MacanaH, 1000 r cyesga 0,01 monb CaCl, Ba 0,1 mosb
Ma"bO™ apuraH 6ynca, MOH Kyuu;

/ =7(0,01.2" +0,02.17+0,2.12+0,1.2") = 0,33

Gynaaw.

SPUTMAHUHT MOH KY4/ NOHNAP aKTUBAUTUTA TabCUP KUNa-
AN, Mabnym. 3neKTPOAUTHUHT 3puTMajarn ak TUBAMK Koahu-
UMeHTW (hauaT 3pUTMaHUHI MOH Kyyura 6ormk™ 6ynmb, apuT -
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LWyHpgaii kunn6, BuHHK-Oebaii-PanbKeHrareHNapHUHT
MW NOH aTMOC(epPaCUHUHT XaKuKaTaH Xam MaBXy4/IMruHu
TacAuy1aau. by aca aneKTponuTnap 3neKTpocTaTuK Hasapus-
CUHUHI aCOCWMHW TalKWa KUNagw.

KelinHuyanuk OH3arep 6y nwnapHu gaBom 3TTUPUO, Kyu-
NN 3NEeKTPONNTNAP 3KBMBANEHT 3/1eKTP YTKa3yBYaHANTUHUHT
KOHUeHTpaumnara 60rnuMK xonga y3rapuwuHWHT MUKLOPWIA
ndogacmHu 6epan. bup BaneHTAM MOHNapAaH TawkKua Ton-
raH 6uHap 3NeKTPONUTNAP YUYH:

Acq . 82100 1 1724100  Jpr Ty

N
by Tenrnamaga =23"-n/d  snextpodopeTuk,

82,410* /p
penakcalumnoH KapwuanknapHu xapakTepnaiau, e —ananek-
TPUK LOUMUANUK, T — MYXUTHUHT KOBYLUIKOKANTN, T — MyT-
nak temnepatypa, C — KOHLeHTpayuscu.

OH3arepHuUHr 6y TeHrnamacy Konbpayll TOMOHUAAH TaX-

pnba opKanu TONWAraH X"='k™M-a-/C TeHrnamara mMmyBO(UK

Kenagu.

K@l‘/qnm 3NeKTpoNnTNapa CYHNTUPUATAH 3puTManapia
MOHMapHWUHT Te3NUTM KOHUEeHTpaLuara fespnu 60rnmk smac,
CONMNWITNPMA 3NEKTP 5*Ka3yBYaHIMK acoCaH MOHapPHWHT CO-
HUra 6ornmk- KoHueHTpaums oWy 6unaH NOHIapHUHT COHU
opTaau, AemakK, 3N1eKTp pTKasyByaHNWK owaan. KoHLUeHTp-
NaHraH apMTManapga aca MoH aTMocgepacy MOHNAPHUHT Xapa-
KaTUHW KamailTupagu Ba HaTuXKaja 3/1eKTP YTKasyBYaHAMK
KaMasaau, apuTMa KOHUEeHTpauusacyu owunwn bunaH atMoc-
(hepa 3apsagm KuiimaTu oWwafm Ba MOH XapakaTUHWU KamaniTu-
puw Tabcupu Kydas 6opagn. Ly cababnm, KOHUEHTpNaHraH
apuTManapia ConmTUPMa 3NEKTP YTKa3yBUYAHIUK KOHLUEHT-
pauua ysrapuwmy 6unad MakcumympaaH yragun. Makcmmymra-
Yya GUPUHYM OMUN MKKUHYN OMWUIAAH YCTYHIUK KUnagun, mak-
CUMYMJAH CYHr akcuH4Ya 6ynaau.

cytok/taumanapHunr OJIEKTP ¥YtkasysuaHnnurn

KatTuk arperaT xofargarv Ty3, MacasiaH, KaTTUK xofatga-
1 31eKTP OKUMUHU 5n:Kasmaiign. Arap y ncutunmnb cyrokxonra
KenTupuaca 3nekTp OKMMWHKU 5”Kasagu, Aemak, Y 31eKTpo-
nutra annanagu. LyHra Kypa, Ty3fapHUHT CylOKnaHMana-
py Xam 2 XUn 3NeKTp yTKaszyByaHNap CUH(uUra kupagu sa
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3NEKTP OK.MMUHK MOHNAP TalKNb yTaan Aran t/u
P naHxapacuga noHnap éyncrryrilacCr Kcif

yTkasyByaHaurn J1=100 - 500

?7=300 -m"'Tel

ra yxwatu teHrnama ?(ocun 6ynagu.

const

A 1S r -rr iA H

K,);mvmraH VILLK,0p MULLIOPK

1X.6-pacM. KoHAyKTOMeTpYK TUTpaLl.'
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'Y*®™ g3puTtmacna y

AN TeHrnama-

(1X.54)

-S 'S A -
pannaHuLl HYKTacu WH-
avkatopnap BocuTacu
6unaH amac, 6anku
3NEKTP YTKa3yBYaHIUK
epfaMmuia aHUKaHaau.
SpuTtmanap paHran éku
NoiiK;a bynraHuaa akBu-
Ba/IEHT/IMK HYKTaCUHU
nHAnKatopnap épgamn-
[a aHWKnab o6ynmangu.
KOHAYKTOMETPUK yCyn-
[la aca 3pUTMAHUHT paH-
rm &KW YHWHT NO0MK;a
oynuwin >anan 6epmaii-
an. ByHpaH Talwkapw,
KOHAYKTOMETPUK YCyN
6unaH 6up KaH4a apuUT-
MaHW, MacanaH, 6up



Heya KMCnoTa apanawimacuHu 6up iyna TuTpnaw, xap 6mo
Kncnota MUKAOPUHU aHUKAALW MYMKUH. By yCYNHUHT MOXH-
ATUHW KyAnga MUCON OpPK;ain TYLIYHTUpPamu3
*®M°'raHn TUTpNaLw Kepak 6yncuH. BYHUHT yuyH
KWUCNOTa 3pUTMACMaH Mab/lyM XaXmpa ONMHUG, YHUHT yc-
TUTa UWK.OPHUHT KOHUEHTpaumacu mabiym GynraH aputma-
cuMaaH 03-03f4aH Kywub 6opunagn Bagap ra]! apuTruUHT
KYwwunraH capu

nm A H" NOHNapUHWUHT COHU Kamainb 6opa-
masann T?Tnn 3NeKTP 5T-KasyBUaHIUTU XaM Ka-
P HyKk.TacuaaH ytrad, spkuH OH™' - 1oH-

napu”nnaHa 6ownaingn. OH- MOHK XaMm Te3 xapakaT ™ ? u
MOH BynraHugaH, 3pUTMAHUHT 3NEKTP YTKA3yBYaH/IUIN AHA
owaan. Tutpnaw Hyk*tacuga spkuH H- ba OH” - unoHnapu-
HUHT MUKLOPW MUHUMYM 6ynraHaurn ydyH (6y HykTaga
3NEKTP YTKa3yBYaH/INK, acocaH, Ty3 WOHMAPUHUHT

yTKasyBYaHNMKnapmgaH noopat 6ynagun) anekTp 5°kasyByaH-
MYMAXTEK?AMANY MUHUMYM 6ynaan. LLyHaai K;unmnd, MuHu-
ANNK 6 K TUTPNAHULL HYKTacu-

KoHgyKTOMETpUK ycyn 6unaH hak.aT Kuc/ioTa Ba acoc-
KCUANoBUN N (M -
TapyBUMIAPHW XaM TUTpAall MyMKUWH. oKkCnano ¢

KNCNOTA-ACOC HASAPUACK

SNeKTPONTUK AMCCOLManaHnl Hasapuscura acocnaHnb
aK,™ B ag,a aya KuenoTa Ba acoc/nap?a Kyhuparwa Tab
puth 6epnb KenuHran /1 AMnya rab

MOHUTW'6”N3N“ auccoumanaHuil HaTvkacuaa BOAOPOA-
MOHWHW GepyBuYMn, acocnap aca AWUCCOLMANaHMLL HaTUKaCu-

Aa, rMapoKCMN MOHWHKU GepyBun moapanapavp. Heitpanna-
HULW >KapaeHW KucnoTa 6mnaH aCOCHUHI KyLWUANLWKNAaH Ty3
Ba CYBHWHI XOocun 6ynuw peakuumacmpaH noéopart
Bar‘Tnapga cyBfaH 60w a spuTyBUMNapgarvu spuT-
MCLLUap: MacanaH, cnupT, 3gup, amMuak Ba 6ow”a 3 p Ne
Nlap KeHr Tekwunpuna 60LunaH,u,v|. By Tekwwupunwnap oKopu-
nnunw C\AAAAT arv spuTMmanaprarmHa T WIM

KENULWHN, NeKNH 6y Tymy 47 apHUHT YerapanaHraHn
ypcatagu. HaTmkaga xamma xonatnapra Tyrpu Kenagu-

TYLWIYHYACVHN TONMKA KUPU LW BJ
Nosnpru BaKT,u,a KICN0Ta-acoCc YUYyH MKKW XM Hassnus

3allTEMTROEHI?' ™ ‘="*g"M-acocNapHUHI NPOTOHOMUTUK Ha-
puacu PEHCTen) Hasapuacu Bd yMymalraH Kucnota-

311



acoc Hasapuscu (Jlbtonc Hasapuscu). by Hasapusnap 6apuya
KalgpunéTumnap TOMOHMAAH 3bTUPOG 3TUAraH 6ynmno, Kumeé
afabnétTnga KeHr kMvinaHunagn.

BpeHCcTeqHMHI MPOTOHOMIUTUK KMUCNOTa-acoc Hasapusci.
CyBfaH 60WIKa 3puTyBUMMapgarM apuTmanapHi TeKWwupuL
KucnoTa-acocnap akar cyBfarv aputmanapugarvHa amac,
cyBAaH 60olKa 3puTyBUMIapga xam 6ynuwm MyMKUHAUTUHN
Kypcatan. Mucon Tapukacuga Kyiuparu peakuusanapHu
Ky3f4aH Keunpaiank:

Kncnota — Acoc

HC1+ LW 3-~1 ;+CT

HC1+Hp-> H3O™ + C1-
maNHI+Oir -ANHj+HjO A'nVv '

H30A+0H-AHp+H 0

FOkopuga kucnoTa geb ataniraH mMogganap opacupa 6up
yn~niinunk 6op. Y xam bynca, ynap Tapkmbuga Bo4OPOSHUHT
oynuwmnanp. Peakuns BakTuaa BOAOPOL MOHU (MPOTOH) KuC-
noTtagaH acocra 8n'agy, SbHU acoc KucaoTa 6unaH peakums-
rappuwmnob, Kucnota NPOTOHMHN 6UpUKTMPKG onagn. LLIyH-
fan knnub, Knucnorta-acocra Kyhmaarnya tabpud 6epumt Mym-
KWH: KMC/I0Ta y3ngaH NpoToH a>kpaTub umkapuwl xoccacura
ara mogga (NMpoToHgap LOBOPK), acoc-npoTOoH 6upnkTupnb
oguw xoccacura azf3 juoddq (npoTowap akuenTopa).

By Hasapusa Kyingarn HaTwkanapra oimb Kengu: a) Kuco-
Ta™acoc xoccacu fioHnap (Wy >XymnagaH, KOMMAEKC MOHNap)
Ba MOHNaHMaraH Mosekynanapja xam 6ynum MyMKWH;
6) KucnoTta-acocnapHUHI MOHMAHULWKN KKCnoTa (acoc) xocca-
cun 6ynraH apuTyBYN MOASANAPHMHT peaKUmAra KMpULLYBU HaTK-
Xacuga 103 6epagu; B) apUTYBUMHUHT KUCMOTa €KW acoc/mrura
~pab, 6upop monda & KucNoTa, €KW acoc O6YynuMLLIN MYMKUH.
ByHpaali amoTep/nK xocca KynriuHa mogganapia yvpaigw.

KucnoTta (K-Ta) y3 NpPOTOHMHU Gepul ydyH acoc (ac)
ynuwn waprt:

K-Ta, N aC, + aC,+H+--" K-Ta,
HC1 Cl+H+
K-Ta, + aC, -> aC, + k-ta"
Ha + NH3~ Cl + NH,
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By MyBO3aHaTAa MKKU XY(PT KUC0Ta Ba UKKM XXY(PT acoc
WLWITUPOK 3TraH. YNapHii MOHaH KUCN0Ta Ba acoc, MyBOQUK,
8Kn EHakm KucnoTa Ba acoc feiunnagn. by TeHrnamaga Cl'
acoc 6unaH HC1l kuncnorta, KucnoTta 6unaH NHjacoc
&Hakn mogganapamp.

Kncnota 6unaH acoc opacmja peakuus 60puwimn y4yH
KylWnnagmradH aCoCHWHI 3M1eKTPOHra MOMWAAUIM KucnoTara
€Haky OynraH acOCHMHI 3/1eKTPOHra MOWMANNTUEEH OPTUK;
oynuwn kepak. Kyunm kKucnorta Kyycus acoc 6unaH sa Kyd-
CN3 KNcnoTa Ky4dnu acoc 6unaH éHakuM mogaa byna onagw.

KucnoTa-acoc peakuusinapuga npoTOHHUHI 6eBocuTa
ponu TabKnanaHub, K1McnoTa Ba acoc NpPoToHOMMT Aeb, Kuc-
NoTa-acoc peakuMacu aca NPOTOHONMTUK peakuus, neb ata-
nagwn. .m o, ur

SpuTyBUMNAP KKC/I0Ta Ba acocsapra HucbataH 6up Heya
XWn rypyxra 6ynuHagu. ¥3 npoTOHUHWU OCOH 6GepyBun 3pu-
TyBUMNap, SbHU KUCN0Ta Xoccacura ara 6ynraH aputyBuunap
(cyBcuM3 cupka Kucnota, YymMonu Kucnota, cynbaTr Kucro-
Ta) MPOTOreH apuTyBUUnap aed, y3 mMonekynacura npoTOHHM
OCOH OMpUKTMPKG onaguraH apuTyBUMNAp, AbHU acoc xoc-
cacura ara aputyBumnnap (CyloK; aMmmuak, ammHaap) aca npo-
Todun spuTyBUMnap Aeb, npoToH Gepuwl Ba GUPUKTUPUG
01 XYCYCUATK GynimaraH aputyBumnap (6eH3on, xnop-6eH-
30N, TOMY0N) anpoTOH 3puTysuunap, geb antunagu. by an-
pPOTOH 3puTyBUMNapga Kucnota \am, acoc \aM MOHMaHMai-
OV Ba YNIaPHWUHT Yy3U Xam MOHNaHMaraH 6ynagn. bab3n apu-
p/Buiinap amgoTep ékn ampmnpbTbH 6ynb, waponTtra K,apab
& KmMcnoTta, KM acoc 6ynmwm MyMKuH (MacanaH, cyB, 3Tun
cnupT); '

Kyiinaga amoTtep 3puUTYBUMNAPHUHT WMOHMAHULLIWIA MW-
connap KenTupuaraH: ’

K-Ta, + acoc™ ~ K-Taj + acoc,

HjO + Hp ~ H30M+ OH

C2H50H+C2H50H ~  C2H50LL+C2HAO-
NH3+NH3NLL+NH2
Arap 3puTyBYM KaHYa/IMK NpoToreH 6ysca, yHAa spuraH
MoOALA LyHYa/IMK Kyunu acoc 6ynaan Ba akcuMHYa, 3puTYBYUM
KaHYa/IMK Ky4ny NpoToreH 6ynca, apuradH MoAja LyHYanunK
Kyu/im KucnoTa xoccacura ara Gynagu.
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KYM6OmnXroXa™ X aw “4Tx“ £

HCIO™ > HBr > HjSO™ > HCI > HNO3

HUH/MOBAAHNWNATY PN 3NN acocnap-

apuTyBUMUra K.apab MOHNAHWULLIHWHT 6opagn. XarTo

MYMKWH. Bupop mogaa 6un anMt ANMAQT XaM y3rapuLiu
1<_

TyBUMga acayocl?.,,w,"

cura

iyZ)é“TFMX « " ST om "“""» .
wura 6ornukanp MoggananHUH? T “°AAPHWHT Ty3uau-
cnpa Kmcno”-atcoN;7THI ™ AAAAAN «MNPusicn aco-

nTa:ro”™:'gT ~— N o
Tabpm%pnapu'GepmnaAm KWUCNOTr> Ba acocra Kyununaarun
S az
H
yNH; H
H

NOCIHIZTAYNZINNNZZT

~«pupa» pon/IwHa ow g.eLw

c1 c1
AlCl B;C]
c1 cl

] I— 'y TM T

HUW peakumsacmpa oy »(g(?T an*o™nT"
NeHT 6ornaHnw xocun 6y?agL A JlncobunpaH Kosa-
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Gl Cl Cl
Cl:B +:N Cl: B: N:C1
Cl Cl Gl

1| = = H = 1 = LU
mMmo"nerna™\la"coc?”7o0!:I,,"

H:0:H; H;Cl-, ;0:S;0

Nb™uc ma,oTtwapu deé\T spulrJ ~A'n o«

1
«rapu



X BO b

SNEKTPOANAPOA BOPALUTAH XXAPAEH/IAP
BA 2/IEKTP FOPUTYBYW KYY

SNEKTPOKUMEBWIA XXAPAEHNAP

DNEKTP YTKa3rmy WKKW Xun 6ynagu: a) GUPMHUYM Xun
AKa3rumuynap KaTTuK. Ba CYIOK. MeTanfnap, WYyHWHrhek, 6ab3u
6up HomeTannap (rpadmt, pyxcynbgug, KyppoLUnH cynbgpua)
By xun yTkasrumunapfa anekTpHW 3NeKTPOHNap onmb yraau
Ba MOAda Maccacu 6up XOMAaH MKKMHYM XOra CUmKningn.
WNKKWHYM Xun yTKasrmunapia sanekTpHU noHnap onné yragu.
JNeKTpPoNnUT spuTmanap ariHaH Wy cuH(ra Kupagw, ynapga
INEKTPHUHT ATULWIM MOALA MACCACUHMWHI CUMKUWK 6unaH
6opagm.

Arap 6upuMHUN Xun yrkasruunap 6unaH 6up K.aropga nk-
KMHYM XU “Kasrnmynap Xam 6ynca, sNeKTp OK.MMWHMW BYy-
XyAra KentupyBumn GyHpail cuctemara 3neKTpPOKUMEBUIA 3aH-
>Knp feinnagn. byHaan saHxupgaH (MeTann aneKTponT apuT-
mMara TYWWPUATraH cUcTemacu) 3MeKTp OK.MMW yTraHga, Oy
3puTMa Ba YTKa3rnmuiapHUHI yerapacuja (MeTan 3NeKTPoL
60TraH K.MCM to3acmaa) KUMEBWUIA peakuus bepagun. by >kapa-
gHra aNeK TPOKMMEBMIA >KapaéH aeinnagn.

dazanapHiiHr 6Mp-6upura Ternd TypraH r3acu, AbHU
3NEKTPHUHT KNPUOB-YMK.aANTaH XOnra sanekTpog gennagu.
MeTtann (6UPUHYM XU YTKA3rMy) 3NeKTPOAMT 3putmacura
(MKKMHYY XN YTKa3rmy) TYLIUPUATaH Xonnaga anekTp oK.Mmu
MeTannfaH apuTmara Ba, akCUH4Ya, apuTMagaH metanra yragu.
LUy t0o3a Ba MeTann anekTpog Aeb atanagu.

By apaéHHUHT Teckapucu xam Bynuin MyMKUH. SNeKT-
POKMMEBMIA XKapaéH HaTuXKacuaa 3/1IeKTP OK,MMU BYXYAra Ke-
QNN MYMKUH. AbHW KUMEBUIA 3HEPrUs 3MeKTp 3Heprusara
alinaHagn. By xapaéH aneKTPOKUMEBUI rafbBaHUK 3M1EMEHT-
napga cogup 6ynaau.

FanbBaHWK 3NneMeHTNapAa 6opaguraH 31eKTPOKUMEBWIA
»KapaeHnap TepMoAMHAMMK K.aiiTap Ba KaiiTMac 6ynuwmn mym-
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KMH. TepMOAMHAMWKAHUHT K.OHYH Ba TEHrnamanapv takar-
rMHa KaiTap MW/OBYM ranbBaHUK 3NeMeHTNaprarnHa Kynna-
HULWIWM MYMKWH.

SNEKTPOKWUMEBUA PEAKLNANAP TEPMOANHAMUKACHK

KuMEBWin aHeprua 6unaH 3anekTp aHeprusacyu opacugaru
6ornaHunw Mme66e-renbMronbl, TeHrnamack 6unaH ngogana-
Haaw:

N=AA+T (#) (X.1)

SNeKTPONNT 3pUTMACUAAH 31eKTP OKUMU yTKasuaraHaa noH-
nap CUMKUAAN, xapakaT Kniub 6up TOMOHra 6opagun, AbHK
3NEKTP OKUMKM uw 6axapagn. By uw Tawnb yTunraH 3apag
MUKZOPpW GUaH 3MeKTpoaiap opacugarn noTeHuuannap ain-
MPMaCUHUHT KynainTmacura TeHr. dapajeil KOHyHUra myBo-
uK 1 Kr-ske (1 — rpamm 3KBMBANEHT) MOH Tawunb YTraH
3NEKTP 3apsgm ra TeHr (6y epga P — ®apageit coHun, Z —
WMOHHWHT BaIEHTIMIK). 3NeKTpoLnap opacugarn noteHymuan-
nap aiimpmacu, AbHUW 31eKTp pUTYBYM Kyd E xapdu 6unaH
6enruvnaHca, 3MEKTP OKUM GaxkapraH uu:

A=2PE (X.2)

bynagn. by nwHuHr anekTp ynyosn XXoynb 6unaH nhogana-
HULWMKN YYyH, YHU 0,239 ra — 3NeKTP SHEPTUACUHUHT UCCUK-
NUK 3KBUBANEHTUTa KynanTupuiwl kepak. (X.2) TeHrnamagaH:

6y (X, 1-3) TeHrnamanapra 6uHoaH

(X.4)

bynagn. by TeHrnama 'm66c¢-IenbMronbl, TeHrNamacuHUHT
ranbBaHWK anemeHTap yyyH 6epunrad udogacu 6ynmb, pe-
aKLMA UCCUKMNK 3 MEKTM BrNaH 3NeKTp HOPUTYBYUN Ky4 0pa-
cugarn 6ornaHuWHKM Kypcatagu. by TeHrnamagaH goigana-

HM6 E Ba Mab/iym 6ynca, O HU Ba UCCUKNUK 3PDEKTM-

[aH anekTp oputyBun KyyHun (E) xmcobnad Tonunw MyMKMH.
Xyaan wy TeHrnamagaH doliganaHn6, raibBaHMK 31eMeEHTAA
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OPUTYBYM Ky4 Ba MyBO3aHaT KOHCTaHTacu BaHT

A AO KT (In KA—g 1n a) (X.5)

Taetacu- n 6unaH ngoganaHraH myBo3aHaT KOHe-

namara Kynunca, "«™“ apaH (X,5) TeHr-

AN~trr - m|r Alna, (X.6)

6ynagw.
[Ta11T ™M™ME®KM MOAAaNapHUHT aKTUBANTN (KOHLEeHTOa-

nr,’ = Toyhadh, EyHﬁaH“ A<'T 1
(X7)

ATRBT™ Ty 0y il EX®Y Fenrnama kylivAaruua B3RAAAN

N =N ~NAlna. (X.8)

[MoTeHuman yuyH:

Rana. (X.9)

N LN -
117 7p (W)Kgm;z{HTepMTma KOHueH‘pggﬂgh%ﬂ%a%aﬂﬁHm

OOPNaHULLHWHT MaTeMaTUWK udogacuamp.
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OA3ANAP YETAPACUOATW SNEKTPOA MOTEHUWANNAP
SNEKTPO[ MOTEHUMNANNAPUHWNHI XOCWN BYn UL

"anbBaHUK 31leMeHTNapAa 3NeKTP OPUTYBYUM KYUHUHT KaH-
[an >xapaéHnap HaTukacmga xocun 6ynuwm 6unaH TaHWLWKLL-
[aH ONJWH 3nekTpofnapga noTeHuuannap anmMpMacuMHUHT
XOCU OYNNWMNHU Kyprub UMK amms.

BupuMHUM XU yTKasruunap sNeKkTponuT aputManapra Ty-
LIMpUAraHaa, 3NeKTpos spuTma yerapacuia anekTp Kyl KaBa-
M Xocwn bynagu Ba 37eKTp NoTeHUuannapu xocwn Gynagu.
MeTann cyrolIMKKa TylwmpuaraHga MeTaal 6unaH CytKIuK
yerapacmga xocun 6GynraH noTeHUwWannap aliMpmacu snekT -
poA noTeHumanu Ae6 aTanagu. lMoTeHUMaNNapHUHT XOCUN
6ynuw cababu J1. B. MucapxeBcKnidA Hasapusicu acocmaa Ty-
WyHTUpUNagM. bupop MeTann CyloKInKka Tywmpunradja oy
meTtann, metann unoHu (M+) 6unaH anekTpoHra e guccouua-

AN

M = +

MeTannapHuHI gnccounanaHnLn 3HAOTEPMUK XKapaéH 6ynmb
6UTI 6opagU M TMANAN BaKTA YMKAPaAUTaH UCCUKIUK XNUCO-

FmapaTnaHraH MoHNap ANaHpo4y MoHnapra HucbaTaH 6ap-
Kapop 6ynraHaury yuyH rugpatnaHuil xxapaéHm ys-ysuua 6o-
pagun. Ly cababnu metann noHnapw aputmara rugpaTnaHraH
Xonga ytuwira uHTunagau.

MeTann MOHHWHI MeTann nAacTUHKagarn KUmEBMin no-
TeHUManu 3apsgfiaHraH 3appanapHuHr gasa tosacmparu no-
TeHunann 3NeKTPO-KMMEBUIA NoTeHuman Aeb xam anTuna-
OW, YHUHT KuAMaTu apuTmagaru noTeHuuan KuiiMatugad
KaTTa bynca, ~retann nnacTMHKagaH 6up KUCMUW apuTMara yTa-
OV Ba MeTaNl MOHMTapHU 3NeKTPOHMap NiacTUHKaja KoaraH-
AMrnaaH MeTani nnacTUHKa MaHguii 3apagnaHagn (X.la-
pacm), MaH¢uiA 3apsagnaHraH MeTann apuTMagaru mycéar 3a-
psfanaHraH MOHNapHW - KaTWOHNapHW y3ura Toptagun. Hatu-
Xaga n. la-pacmpa KypcatuaraHugek, Metann éunaH aputMa
yerapacuga Kyl anekTp kasaT \ocw\ 6ynagw.

Arap VMOHHUWHI MeTanngary noTeHUManu YHWUHT 3puTma-
farn noTeHuManupaH Kuuuk 6ynca, MeTasn MOH 3puTMafaH
MeTann naacTUHKara yTagn. Hatuwkaga meTtani mycoar 3apsas-

atpouaa (spuTMagaH) MaHhuiA MoHNap
TynnaHagu, 6yHaa xaM Xyfau toKopugarn Kabu Kyl anektp
Kasat xocun 6ynagn (X.bpacm, a). Hatuxaga metann 6unaH
3pMTMa 4erapacufja noTeHuuannap aiupmacu xocun bynagu.
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poguaH) spuTtmara éku aputTMagaH mucra yragn. byHgan ka-
TWVOH a/IMaLLMHMLL 6uiaH 60r/nL, SSbHU KaTuoHra HucbaTaH Ly i -
Tap 6ynraH aneKTpoAnap GMpnHUM Typ 3NeKTpognap feb aTa-
nagn. BuUpuvHYM Typ 3MeKTpoANapHUHI MycbaT noTeHumanu
apuTMagarm MOHHWHI KOHUEHTpauusacura nponopLmoHan
6ynaan.

VIKKMHYM Typ a/1eKTpoL/1apia aHNoH afiMalLuvHaiv. Yniap aHu-
OHra HMcbaTaH K aiTap 3/1eKTpogI1apanp.

DNEeKTPONNT 3puTMara TyLumpunaraH HemeTasn 31eKTPoOa-
nap wy xmn anekTpognapamp. by xun aneKTpogHUHI NOTeH-
uMann aneKTposINT 3puTMa KOHUeHTpauusacura Teckapn my-
TaHocmb6 6ynagn (macanaH, ClL ICIN OH1 ON).

MoTeHUMANHUHT KOHUEHTpauua 6unaH 60rnMByTUTMHUHT
MatemaTuk ndogacnHm (X.9) TeHrnamagaH ponganaHmé kesn-
TNpU6 YMKapuw MyMKuH. KOKopuaa Kypmb yrusiraHmaek, 6u-
pUHYM Typ 3neKTpogfa noteHuman (n) KyhAugarn KUMEBWIA
>XapaéH HaTwmkacupga x™ocwn bynagn: M M" + e. By >kapaéH
YUYYH HOKOpMAaru TeHrnama TaTtbmk atunaca, Kyhngarn ndo-
Aa kennb umkagn: (X.9) TeHrnamaga A 1ln o. ~ wudogacmnga
Kacp cypatmga Max.cy/noT/iap Ba Maxpaxkja factnabkm mog-
JanapHWHT TepMOAVHAMUK aKTUBAUKAApPU (KOHUeHTpawuus-
napwn) éunagn. Mabnym KanTap peakuymsga kKanmcm mogga-
nap factnabkm Ba Kalicuniapu CyHITU Max,cynoT 6y nwnmnru-
HM aHMKNaw YYyH peakUWsiHW 3K30TEPMUK paBuwiga e3uLl
Kepak. MacanaH; M M-"+ e muconga;

aM->M N+ e+ AH-; 6) M+ +e”™~ M- AH

a — peakuusaa UCCUKIUK oTUMaan (3HA0TEPMUK peakuus),
6 — peaKuUUaaa NCCUKNNK axpanaan (3K30TEPMUK peakLms).
HAdemak, 6 — TeHrnamara mysouk (M+ + e) gactnabkm, M
— CYHITM Max”*cynoT (mogpa) avp.

n= e

6y epaa, w =~\nKa mabaym Temnepatypajarvs ysrapmac
KaTTa/uK, \aMm y3rapmac KatTa/iuK. LLUYHUHT yuyH 6y TeHT-

namaHu Kyiingarnya €3l MyMKUH;

71=710+"1MiA. (X.10)
Arap = 1l6ynca In @ = O 6uHOGaApUH
M=

21-940 321



NMOHHWHT aKTUBINIn 6V|pra

TeHr~6”Bga”B5 o/nra®
noteHymannap annpma-

cnaup. By noteHuuan

MKKUHYM Typ 3NEKTPOA, YUYH:

M +-e-~M

-Del HemeTann

KypyHuwnga 6cpunglry Taeman~1879n
MOHMAAH Taknn KUANHIY  AcnungMan

TabcMpuga Kyw rasartnar,™, WCCUKOUK 3aKaTwu
mymnrayumw Ty™ ™

dy3moH cow a YiTagn M™TK)zac"M"NAN
KyLl KaBaT opacuparu Ccoxr Aunddy3voH

KaBaTHHHI3MYKNX neiinnagn A
TaXMWHaH WMOH pajuycihta TeH? by L t KanuHnurun
Tann 3acugaH vaSam rl noTeHunan me-

UM3UNK, KOHYHUTa My-

BOPMK PaABULLAA «awasnw
HeHUMaA® Ko H T 6Y MTuTkam N J1 "~ ~N3ca akecno-
M mMab/ym TelvmepaTypa,cE WOHMapHURAN3AT" """ "N anHNK-
HUHI KOHUeHTpauusacirn Rmrmit n? ~  3apsagn Ba MoHNap-

CYONTUPUIITAH 3pUT-

Manapga 6up Heya aHrcroemr”
6Up Heya yH aHrcTpemrTeTTin M@MP-MTaH sputMasiapga

rmnoteHyumnannalEpwcTw yerapacvpa-
annap MMruHgmucura TeHr éynaam noTeHUu-
CUHNM W AN X ~ApaTFb6ew T «eMa-

YHYa/INK HO-

TYyrpy am*cnunurunT n 3NEKTP
M NOoTeHUMasIHUHT Xxocmn 6viMim r 6ynuwinn-
5mp cabab

IMacCNUTUHNA . H.® pyMKNHaHUKKK AN
(Knmésnin) no*
SpUTMaHNHT
n3obapuk

TeHynanm 3 pS ™ oHATOTAW NN
Mab/lyM KOHUEeHTpauusacuga MOHTTT
noteHuwuanun metann nnacVuHkaalrm
6ynmwmnm MyMKuMH (HoNb apuTmaT
MeTann Y3sMHWHI HOMb 3puTmMaceta ~yw X T "7
3NeKTp KasaTt xocun bynmacnur”Ba gemaT

Xyfra Kesimacnmrn kepak BaxonaHky 1y K

m S r pJ/irFrénsna”
Punrann”3t0K 1,01 Bonl'm?™ aT|nrtp*“ 1/wwv\
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Mara TywumpuaraHa By>kyara KenagmraH noteHuman Hosb 3a-
pagAv noTeHuvan gerinnagun.

dnekTpognapHu Kyhugarnda é3mw KNabyn KMIVHraH;
M M UMBUK.HUHF Yamn TOMOHMAA 3N1EMEHTHUHI OKCUA1aH-

raH LWaknnm, SbHU 3puTMagarn MOoH Ba YHUHT Tarura (Bku
8Hura) 6y MOHHUHTI 3puTMagarn TepmMoAUHaMUK aKTUBIIUTN
(EKn KoHUeHTpauus) kypcatmnagn. YnsmkHUHT YHT TOMOHWN-
[a 3puTMa TylmpuiraH MeTasul, SbHU 3NEMEHTHUHT K;aliTa-
punraH waknu éannagn. demak, 0y paBmwiga €3l 31eKTposg,
noTeHUMaNHUHT KWAMaTUHU aHUKgalaa aputMmagad 6ownab
MeTasI/1 TOMOHIa X1Ucob/aHUWHW KypcaTtagam, SbHU NoTeHUW-
annap aimpmacu sputmagarv noteHumanfaH MeTansn t3acu-
Jary noTeHUMasiHN akpunaraHuHu Kypcatagn. By xun noteH-
uMannap aivpmacu mycbat anomaTu 6unaH woprusunagm. by
TapTmbga é3uw y3-y3mya 60pyBUM K,anTap >XapaéHHUHr 60-
puW TOMOHUTa TYrpu Kenagu: + e M.

Jactnabkun Bak,T1apga anektpogHu M/M+ Taptmnbaa €3uL
Kabyn KunuHraH sgu. LLyHra kypa, aBBasl Hallp aTU/raH Ku-
Tobnapaa anekTpos wy Taptmbaa é3unraH agu. [emak, xo3up
MUC, PyX Ba XJI0p 3NeKTpoanap Kyrnugarnya é3uniagu:

7 . Cl
A ;
ag,2 Ar 2
ByHaaH muc Taékya (Cn) Muc MoHU Cw™ TyTraH apuTma-

ra Tywmpunarad Ba 6y MOHHUHI 3puTMagaru TepMoAnHaMuK
aKTUBNUTK ra TeHr feraH MabHO Kesiné unmkagm.

AnddysnoH noteHuman. Anddy3noH noteHUMan WMKKU
371eKTPONNT 3puTMa Yerapacmga xocun 6ynagm. HepHCT MOH-
NapHUHT gnddysna KoappuumeHTn B ynapHUMHI xapakar-
YaHMUrMra NponopLuoHan 3KaHJAUTUHN ToNaun.

Andy3noH noTeHUMasTHUHT Xocun 6ynuwinra cabab KaTMoH
Ba aHWOH/IAPHMHI KOHLUEHTPMAHraH spuTMagaH CyloTupuiraH
spuTMmara 5TraHfa, yNnapHUHI XxapakaTyaHAUTVHUHT TypriMyanu-
I Ba Xap Xun Te3Nnkaa xapakar knnuwmnamp. Mucon Tapukacu-
fa ASTUO3 HUHT 6up-6mpu 6unaH TyTawmupunrad 0,18a 1H apuT-
MacuHN Ky3gaH Keunpamamk (X. 2-pacm). Anddy3na KoHyHUra

MYBOMK Ba NO3 MOH/MIapU IOKOPU KOHLEHTPALMSISIA 3pUT-
MafaH nacT KOHUEHTPaUUs/IM spuTMa TOMOH Gopaau.
MabnymMmky, NO3 MOHWUHWHT XapakaTyaH/uru NOHN-

HuKura KaparaHga katTta 6ynagu. Hatmwxkaga | cyroKaMK yera-
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A B - Ag++NOs3
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Anddy3noH noTeHLMannIapHUHI Xocua 6ynumwm

pvH, noTeHuman x.am >Gcmn 6y N K' 6y
310H NOTeHuyan 4,e6 atanagm noteHywnan gugdy-

VKKV 3N1eKTPONUT 3puTmacu ™ KaHpgaii
Anddy3Hoi noTeHUMan 31eKTponamnT 6ynaan.
umanapu opacupgarnm amvpmara KITUOH KOHLeHTpa-
nap~nm™ r oK ™ Hatuca-
314&, norte,u ™ “ m 3]](, K?NnHYa ,u,mdpq%y.

3MOH noTeHUMannan N >Nakcagma angdy-
Ty3 Kynpurn geb xam atans” A n spuTmacm
NapHUHT >(apakaTyaHmknapy 6u A n~ 6" rax TN~

anaHunagn. Opataa KC! KL N4 mn
A i e - T a NH,NO3 sputmanapu vu-

natnnagn. MNIKKn 3 o u

raHaa anekTp ¢ 2 ™ a?o0cH"T xyrvaw Tupmn-
Tawnb yrtagu. ' oo KYNPUK WOHMapun

OKCUANAHNL-KAATAPUAULI MOTEHUMANN

apanaiwiumacura, ssbHu1 6up

M™ ™ Q21ap
apuTMacu apanau-

mMacura, ymymaH OKCUAJ/TIOKNN
aputmanapn apanawmacura ™™ ypHran/1®'' “5.™
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PeC13, PeCl2 Py
30 X

BEPTUKa/T YN3nNTKn (hasanap YerapacnuHu Kypcatagn. by Unsmk,-
HWUHT 6Up TOMOHUra apuTMara TylmpunraH mogaa (Metann),
MKKWUHYM TOMOHUTa 3ca 3pUTMaHUHT TapKnbu ésnnagn. 3put-
MaslapHUHI KOHLEeHTpauusanapu x.ap Kkaicu sputMaHuHr dop-
Mynacu Tarura (ongura ékm ketura) é3mb kyiunagn. KOkopu-
parn muconga Qo — okcmpgnosym PeCl3HWHr Ba & — KaliTa-
pyBun PeCI® HUHT aKTMBAUTN (KOHUEHTPaunscu).

By anekTpopg 60w Ka 6up anekTpog 6munaH TyTalwTmpusca,
apuTMaga oKCcMgaHuLW EKU KanTapuanwl xkapaéHu bopaau;

PeC13+é& <tPeC12
KM
Penye 2+pen

Arap peakuusa yangaH yHrra KeTtca, peakUUAHWUHT 60pu-
LM YYYH 3/IeEKTPOH Kepak 6ynaan, akcMH4a, peakums yHraaH
yanra ToMoH 6opca, 3/IeKTPOH axpanub ymkagn. Peakums-
HUHT 60puLIN YUYYH Kepak bynaguraH afieKTPOHHWU apuTMara
TywmpunraH nnatmHa 6epagn. MacanaH, PN noHura anekT-
poH nnatnHagaH ytaan. Hatmxkaga nnatMHaHWHT y3n mycéat
3apsagnaHagn. Mycbéat 3apsagiv naaTtuHa sputTMagarn maHgpnii
VMOHNapHW y3ura toptagn. Hatmxkaga Ky a/ieKTp KasaT Xocu/l
6ynaan.

WyHpalh knnmb, nnatuHa 6unaH apMTMa Yerapacmpga rno-
TeHUMnannap aimpmacu By>xyara kenagn. PeOg, PeC™N Pl anek-
Tpoau aliHu 6upnawTMpuaraH MKKMHYM 3fiekTpoara Hucba-
TaH MaH(UIAPOK NoTeHUWasnra ara by/araHga Ba af1eKTpog 6u-
naH bupnawTupunranga 6y xon w3 6epagn.

AKC xonga >kapaéH yHrgaH yanra 6opagu, sputmaga 60-
paéTraH >kapaéHga 3N1eKTPOoH axpanmé umkaau, 6y anekKTpoH
Pe’™ paH nnatuvHaTa yTnb6, YyHU mMaHui 3apsagnangn. MaH-
nii 3apsgnaHrad naatnHa apuTMagaH mycbat MoHNapHu Top-
TNG6, Kyl 3/1eKTP KasaT XOCWUJT KuUiagw.

[Jemak, okcmagnaHu-kKanTapnaumw noTeHuManun 3nekT-
poOH anMawmnHUWIKN — 3M1eKTpos 6unaH apuTMa 4verapacuja
3NeKTpoAfaH apuTmara €ku apuTMagaH afieKTpoara asfiekT-
POH yTULLIM HaTmkacuga xocua bynaan. OKcuanaHULI-Ka-
TapuauLl 3MeKTpoaiapuHUHT 6owKa 3nekTpognapgaH ga-
PKWN WYHOAKWN, 3M1EKTPOL MNOTEHUMANMHUHT BYXYAra Kenu-
wunaa spuTMmara TylwumpuaraH MeTaln >XapaéHaa 6eBocuTa
VWTUPOK 3TMalian, oKcuanaHul-Kantapunuw snektpOana-
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mMara Bojopof rasm t60-
punca («Tywupusca»), BO-
Aopoa 3/1eKTpon XOoCcun
bynagn. By Bak,Tda >kapaéH
Kylingarnya 6opagm:

2H+ + 1le

Bopopog anekTpog Kyhinaa-
rmya TanépnaHagm (X.3-
pacm).

Pacmpa KypcaTuiraHu-
Jek, Tapkubmnga H+ noHwu
6ynraH spuTmara niatuHa
(Bkn 6owk,a 6mp GeTapad
MeTann) Tywwupunagu.
dpuTmMa opKann BOAOPOA
rasu ro6opunagun. Nwnatm-
naéTtraH BoAo0po Xypaa To3a
6ynumwimn kKepak. BYHWHr
YUYYH Kepak/an BoAOpOA WLLKOP/N 3puUTManapHWU 3M1eKTPonum3
KUNLW Wynn 6uniaH onnHaam Ba xwnnab tosasnaHagn. dpuT-
Ma nunpaH yTKasuaraH Bofopos njaTuHaTa afacopbunaHub,
YHUHT cupTura ytupmb kKosagu. HaTwkaga nnatuHa Taékua
BOAOPOA «TaléKuya» ra anaHagu.

Bogopoga anekTpoa cxemacu Kyhugaruda ésmnagw:

H" PL(H3)

X.3-pacm. Bogopog anektpoga.

Arap ~H2?7"H*'+e >xapaéHura (X.9) TeHrsiama TaTtbmk

KnnHca Bar = 13KaHW Hasapga TyTusica, BOAOPOJ 3/1eEKTPOA
NoTeHUMa/IMHUHT ndgogacn Kynmgarnda bynagu:

a=-no+Mina (X.12)
Bab3aH, anekTpognapzaru >kapaéHnapja WWTUPOK 3TaéTraH
rasHVHI MUKAOPVHW T03a FasHWHI 60cMM 6upnMruga (apasnaw-
Maga) yHM napuman 6ocmm 6unaH xam ndgoga KunavHagw:

n:UJ,+’\1n-/Q|gIZ (X.12a)

By epga, — BOAOPOA MOHUHWHT aKTUBAUTN GUpra TeHr
6ynraH sputmara 6mup armocdepa 6ocumaarn sogopon 0 60-
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punraHga ~ocun _GynraH noteHuwan. By noTeHUWan HAMbINM
B P04 3/1eKTPOA NOTeHUMaM K HopMan (CTaHgapT) BOjo-

a2 DA(H2)

IM"T'Bow MWTT'3* "cudaTuiga kabyn WLMH-

note,uU,an,,,,,f KnAmanrra™~prunw grH""»

napgup 3anekTpognapu 6UpPMHUYN Typ 3NEKTPOA-
CraBpapT anekrtpogsiap. Hopman Bofopos 31eKTO0/ TS
epnall Ba yYHU nwiaTtul aHya HoNynaii. LWy cabl ax a ™'’
200NnNAanN”~3aneKTpPOA ypHura 6ow”™a ctaHAapTaNeK-
p AnapgaH honganaHunagn. ANeKTPoANapPHUHT MOTEHNUA HA
Wy ctaHfapT 3anekTpod noteHyuvan™HunTar™yaHr™""n

X 1,6 "*  <Brapra

m [MoTeHUMaANHUHI TeMnepaTypa KO3 (ULMEHTN KaMm
oynunwn, sSbHU TemnepaTypa
y3rapuwim 6unaH noTeHUU-
awnap Kyn ysrapmacsuru no-
3UM.

3. byHpain anekTpognap-
HWHT OCOH TaWépraHuwun Ba
3/1eKTpoA TaMépnaHaguraH
MaTepuaninap y K.agap TaH M c
oy/sIMac/nMrn Kepak.

4. DnekTpoanap vwnaTmil
YUYYH Kynaw 6ynuviiuv 3apyp.

Bupop 3NeKTPOAHUHT No-
TeHUMann ctaHgapT 3N1eKTpoy,
noTeHymanura HucbataH
ynyaHraHga TonuiaraH K.umi-
MaT YHWHTI MOTeHUMannHu
HopMas1 BOAOpPOA MOTeHLMa-
nvra HucbaTtaH KuAMaTUHMK
KypcaTagu.
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Bup Heuya xmn cTtaHgapT anekTpognap Mabaym 6ynmb, 6y-
NapHUHT Munga 3Hr Kyn TapkaaraH craHfapT 3/1eKTpoj —
Kaniomesib anekTpogamp (X.4-pacwm), (Hg™Cl, — kanomens Tb
atanagn).

Kanomenb 3nekTpoa Kyhingarnya é3nniagu:

Hgp,, KC1()] Hg
EKIN
HgjC~Hg, V.-

Kanomenb anekTpog NoTeHUMann Kynugarin peakumsi Ha-
TU>Xacupa >;ocun ynag/

2Hg + 2CI HgjCl, + 2e

By xun anekTpognap wk,opuga Kypub yTuaraH 3anekT-
poAnapfaH anmaillagmraH WOHHUHE Typu >Xm)atngaH gapk,
Knnagw.

MacanaH, Kanomesb 3/1EKTPOS MKKUHYN Typ 3/1eKTPosa
6ynu6, yHaga CF MoHM anMallUHULIN HaTuKacnaa noTeH-
unan XOOW 6ynagn. by anekTpogHWHr Tapkméugaru Cl
MOHW bynraH sputmara a’*rasun 1obopunb TanépnaHraH anek-
Tpo4 (AbHU CI| CI, anekTposa) Aeb K,apall MyMKUH. JIEKUH
NoTEHUUANHUHT ~Mocun 6ynuwinaa NTMpoK aTyBYN, AbHN
anMalmHyB4umM xaop noHm Cl1 xnopnu rasmgaH Cl, + 2e
2C1~ peakuuscu Hatumkacmpga amac, 6ankm HgNCl, paH
HgjClj + 2e ™~ 2Hg + 2CI peakumscm HaTwmkacuga x~ocun
6ynaawn. Il Typ aneKTpoa noTeHumann Kymmgarn ymymnia pop-
Myna 6unaH mndoganaHagm:

n=n"-~"1lna”- (X.13)

ABHU YHUHT MycbaT MoTeHUWanu 3puTMagarun aHWoH KOH-
LUeHTpaumsicura Teckapy nponopunoHangmp.

Kanomesnb 3/1eKTpoaaa BaleHT/IMK 6Up 6UpAIMKKA y3rapra-
HU YUYYH YHUHT MoTeHUManu Kyiuaarnya éynagu:

M=Mg-~ 1n6Q (X. 14)

C1* noHn koHueHTpaumacn KCL1 sputmMacu KoHUeHTpauna-
cura 60rnuk 6ynraHu ydyH anektpog noteHumann KC1 HUHT
KoHUeHTpayuacura 6ornuk. Opgaraa KCl HUHI KOHLUeEHTpa-
uuscn 0,1 H, I H Ba TyWnHran 6ynagu. LLlyHra Kypa YHUHT
noTeHunann \am Typsimya KuimMatra ara.
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SNEKTPOKUMEBUW KYUNAHULLINAP KATOPU

Bapya 3/1eKTpoANapHUHI NoTeHLUWannapu HopMar MnoTeH-
Mymmat 6unaH connwtnpunagn. Kynumamk metatnap-
rsa» Taxkpnba Nynn 6unaH Tonun-
raH. VIlk.opmu Ba ULLIK.OpUM-ep MeTaslSTapHUHT NoTeHunanna-
pu aca 6unsocuTa xmucobnab Uk apuniagn. Arap Metasinap Hop-
M noTeHumannapu anrebpavk K,miAmatnapHUHr owné 60-
TapTmbuga Kyinbé umk.mica, 31eKTPOKUMEBUA Kyuna-
[cyagaimuno;; uaTopw xocun éynagn. by

Katop n.5, a, o-pacmga rpadmk Tap3mga KypcatusraH
n, 1"aTtopuaa Bogopoa ypTaaa, yHAaH HKopu-
Ja 3ca noTeHumaniapyu MaHpuii KUuAMaTan metannap Typa-
noteHUMann MaH@UWAUTA HKOpUra TOMOH
owmne6 6opagn. [leMak, aHr Kyusim MaHhuii noTeHUNnannn anek-

rpoA U, MeTasimgaH sicasiraH 3/1eKTPoaanp.

BogopoagaH nactga mycbaTt noTeHUmannu metannap Ty-
pagn. MeTannap NOTEHUUANMHUHT MycbaTAnamMru nactra To-
MOH opTa 6bopagu.

«s1 KaTopn MeTa/SlapHUHT 3/1IEKTPOKUMEBUIA
Ba KUMEBMU xXoccaniapuHm 6up-buvpura 6ornangn. Kyunanumu-
nap Katopuaa BoAOpoOALaH nacthaa XomnawraH metasnnap Ku-
. naccus - acn metannapgup. BopgopoanaH
IoKOpuAa >KonawraH meTasifiap aca akTMB Ba OCOH OKCUA-
YnapHWHT Xap Kaiicucu ysuaaH na-
cTAarn MeTa/l/THU WYy MeTa/ul KUC/10Ta Ba Ty3uMAaH CUKUG un-
nactgarn metasinap BOAOPOAHWU KUC/O-
yvMKapa onMamgu, lkKopugarm metasiiap aca
CUKU6 YMKapa onagun. by Xui cMKU6 YnKapuLl XycycusiTu Kyu-
NaHuvLNap KaTopmga lkKopura TOMOH Ky4danub 6opagu. M-
Kopun metannap, macanaH, Ka Ba K cyBHM ogatgaru temne-
patypaja wuanatnu pasuwja napyananam, Temump aca pakat
IOKOpU TemnepaTtypajarvHa napyananm
(aHMoHNapHK) xam KyudnaHuwiniap
KatopuHun (oKcumgnaHuw-Kantapuauw noTeHuuanniapn) Ty-
31 MYMKWH. MeTannapHUHI KyuaHuwnap Kkatopym xakugh
rm 6apya MyrioxasasiapHuU MeTaslIMacnapHUHE KydnaHuwnap
Katopnapn xaknga xam anTull MyMKUH. JIEKUH CUKN6 YunKa-
pyw TapTmbu, akcmHya, nactgaru mogganap ysnapuiad
oKopuaa TypraH MogfaHun, macanaH, Top X/0PHU YHUHT
6uprkmanapuaaH cMknb Ynkapaawn.
KaTopmaaH 6ab3v 3neMeHT/apHUHT
YPUHNApU KOHLeHTpaunsa HUCO6ATUHUHI y3rapuin HaTu-
Kacufja ysrapywm MyMKUH. MacasaH, Ky4dnaHuwiap Kato-
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puga (6. = 16ynraHga) TemMmp KauMuiigaH rokopuga Typagu.
NeknH Cp™2+ <~ TeHr 6ynraHga Temup KagMuiigaH

nactga Typagu, SbHW KagMuii TEeEMUPHU YHUHT 6UPUKMAaCK-
faH CVKIVb unk.apagw.

KyunaHuwnap katopura, 6ab3uv X,0/1apaa, yra KyynaHuil
xoaucacu Tabcup KypcaTaan, 6y >akma KemnHrn 6etnapaa 6axc
topuTuiaan.

OkcugnaHuw-kanTapuanil noTeHumannapu oKCUa10B4K
Ba K.alTapyB4m MogfanapHUHI dauaT 3N1eKTPOKUMEBNIA (ranb-
BaHWK 3/1eMeHT/1Iapfaru) xoccasapurmHa amac, 6anku x.ap Ka-
cu oKcmpgnoBum Ba KamTapyBUMHUHI KMMEBUI peakumsagaru
oKcuAnall Ba KahTapuwl KoGMANATUHKU Pam KypcaTagu.

FTANBBAHNK SJIEMEHT/AP

Knmésuin ranbBaHuK anemeHTnap. KNMEsuin raibBaHuK 3ane-
MeHTNapaa 3/1eKTp IPUTYBUYN Kyd (31EKTP IHEPTUACU) KNM-
8BNIA peaKuuMsa 3HeprmsacyM x™Mcobura xocun 6ynagu. by xun
anemMeHTnapra JaHnan-Akobun aneMeHTN Mucon byna onagu.

AaHunan-AKobn anemMeHTU MUC Ba pyx anekTpognappaH
Ty3unagn. Muc anekTpof MoHN 6op 3puTmara (maca-
naH, Cn307™3putmacura), pyx 3/71eKTpog aca MOHM 6op
apuTmara (MacanaH, ZnSO” sputmacura) Tywmpunagn. dput-
ManapNyerapacuga xocun bynaguraH guddysnoH noTeHUU-
anHu MyKoTuWw yuyH, ynap opacura KC1 sputmacugaH noéo-
paT «Kynpuk» Kyinnnagm (X, 6-pacm).

FOkopnga Kang 3Tmb yTunraHugek, MuUC 3/1eKTpPog MuUc
Kynopocu 3puTmacura TywmpuaraHga, Muc 6unaH Muc Ky-
nopocu sapmMTMacu yerapacma noteHuman xocnn dynagn. Xya-
AN WYHUHTAEK, pyx 6unaH pyx Kynopocu sputmacu 4verapa-
cmga xam noteHuman xocun 6ynagu. Arap anektpognap 6mp-
6upu 6unaH TyTawTMpuiamaca, 3fieKTpognapia MyBo3aHaT
xonatugarn noTeHuwuaniap xocmn 6ynuwmn 6unaH >apaéH
Huxosicura etaaun.

Arap anekTpogsiap 3/1eKTP OKUMUHN YyTKa3yBUYU MaTepuan
(macanaH, muc cmm) 6unaH TyTawTupuaca Ba 6y cmmra anekx-
TPHUHT MaBXyAnurnHm 6ungupysdm bmupop ac6ob (mMacanaH,
rasibBaHOMeTp) ynaHca, 6y acob cum OpKasv 3/1IEKTP OKMMMU
yTaéTraH/ANIMHN Kypcatagu. dneKTpoanap cCMMm opKain TyTall-
TMpuaraHga Kymugaru ysrapvwinap 103 6epagun. dnekTpoanap-
Aa xocun 6ynraH noTeHUWanapHUHI KUAMaTU Xap Xun
bynraHnurugaH, ynap 6apasaprialuviira UHTUNaan.
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X.6-pacMm. JaHn3nb-AKo6n rasbBaHMK 3/ieMeHTa.

Pyx 3neKTpOAHUHI MOTeHUManM MUC 3/1eKTPOAHWUHT Mo-
TeHUWanura HucbataH MaHpUnpok. by noTeHunannap 6apa-
Bap/flalunLl YUYyH pyX 3/IEKTPOAHUHI MoTeHUMann mycbéartna-
LWWLLWN, MUC 3NEKTPOAHUHT NMOTEHLMaNN MaH(pUiiaWmLn Ke-
pak, HaTwKaja 3NeKTPOHAap PyX 3/1eKTpoAdaH MUC 3/1eKT-
poAara cum opkKanu >mabownaingn. LyHaan knnunb, aneKkTpoa-
nap TyTawTuUpuarad cumaa aneKTpoHIap TY TaMUHUHTE OLMMU,
STbHW 3/1EKTP O MU Naiigo 6ynagn. MeKTPOHMTapHUHT PyX 3/1eK-
TpogaaH MUC 3/1IeKTpoAra yTULWM HaTuKacuga anekTpoagap-
[la 3M1eKTP KyLU KaBaTUHWHI MyBO3aHaTu 6y3unnagn. Hatuxkaga
MWC 3/1eKTPOoA MaHuinawaan, pyx afnekTpog aca mycbartna-
waaun. ¥3 Hasbatuga anekTpognapaa 6yuaraH MyBo3aHaT TUK-
naHuvwra uHTUnagu. Muc anektpogga 6y3vmnraH MyBo3aHaT-
HW TUKAW YyYyH SHIM QY noHnapu aputMagaH MUC 3NEKT-
poara 5™mMpub, KenaéTraH 3/1eKTPOHIaPHN HelTpannanam:

Ne + + 2e-> Cu

ABHU MUC YyKaan, pyx aNeKTpoaaa aca akcmHua 6ynagn. Jnek-
TPoAAaH 3puTMara KetaétraH 3M1eKTPOHIAPHUHT YPHUHW Kon-

natwl yuyH siHru noHNapu apuTmara ytmé, anekTpoana
AHTU 3/1EKTPOHNAPHN KoNaupaau;
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Zn ™+ + le

LyHaa kKnnmnb, aneMeHT MwWaraH BaBaa MUC 3NeKTpoaaa
Kalitapunuil, pyx anekTpoaja aca oKCcuasiaHuLl >xapaéHu 60-
pagu, SbHU pyX 3M1eKTPOKUMEBUNA 3puniian. MoaaanapHUHT
3pUTYBYMUTaA MOH )onmnaa yTno 3puLIMTa 3NeK T POKMMEBUNN 3pyLL
pgenvnagn”™ MacanaH, AgCl cysga AgCl x“onmpa smac, 6asku
Ag” Ba C1 MOH )(onnga apningun. d1eKTpogaa pyx Metanm Zn
Yonuga amac, 6anku pyx noHu Zi'N- ra ytraH x~onga spuingu.

~ap uaHaail ranibBaHuK 3M1eMeHTHUHT 6Mp 3neKTpoanga oK-
CUANAHULL, MKKUHYU 3M1eKTpoauaa WiiTapuani >kapaéHu 6o-
pagn. KaiTapuwimw >KapaéHn 6opraH 3/1eKTpog MycbaT KYTO
(~Y), okcngnaHuL >KapaéHun 6opraH a/1eKTpog aca MaHuii Ky T6
(— wvwopacn 6unaH GenrnnaHagn.

Arap rafibBaHVK 3/71eMEHT (hakarT afIeKTp mycoaTt (EKWN 3NeKTp
MaHpnin) anekTpognapgaH Ty3umaraH 6ynca, anekTp mycé6art-
NIUMN KYYZIMPOK 3M1eKTPOoA MycbaT, anekTp mycbatnmru qu-
CU3POK 3/1IeKTPOA 3ca MaHuii KyTonm bynagw. -

Nemak, KyuiaHuLiap KaTopuja lokopuja TypraH metasil
MaH(uii Ba nactga TypraH MeTasil MycbaT KyTbnu Gynagw.
MacanaH Zn Ba Ni anekpogsiapgaH Ty3uiraH rasibBaHuK ase-
MeHTAa Ni mycbaTt Zn maHhuin KyT6nmn bynagw.

Arap mycbaTt Ba MaH(UIn aneKTpogapaa 6opaéTtraH KUMeE-
BUIA >XapaéHNMapHUHI TeHrnamanapu 6mp-6mpura Kyliunca,
rasibBaHMK 3fieMeHTAa coaump 6ynaétraH KMMEBUI peakuus
TEHrnamacu xocusa oynagu;

,cu242r;~Cun
Zn N Zn-"2e
Cu™M4Zn ~"Cun +

Jemak, [laHnan-AKo6u anemeHTUAa 3/1eKTP OPUTYBUMN Kyy
Kylingarn peakums aHeprusicn x;ucobura xocmn Gynaam:

C2+4 Zn # Cun + Z+

By MOHAN peakuus KyhAngarm MosieKynsip peakuusira MyBo-
dhuK kenagu:

CuSO, + Zn Cun + ZnS0O,

By peakumsaHu npobupkaja fam yTKasul MyMKUH. JIEKUH
6yHOa anekTp okKMMU Xocun bynmaingn. UyHku npobupkaga
peakums yTKasuaraHga OKCuAAaHuL Ba KalTapuivwl peak-
umsanapu 6up xonga 6opaan Ba 3/IeKTPOHIAP KaTapyBUMaH
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oKcupasioBumcura 6esocmTa ytaan. ManbBaHMK afieMeHTAa 3ca
OKCMATaHULL-K.aTapunuLl peakumsinapu KKK xoraa 6opa-
AN Ba 3/1eKTPOoHMap K.altapyBunmaaH OKCUAJSI0BUMUTa YNapHU
TYTaWTUPYBYM CUM opLUanun yTaau.

WyHpaih knnno, amma oOKCUANaHUW-Lai Tapuan peak-
uMsNapy Mabym LaponTaa yTKaswiraHia (rafibBaHNK 3N1eMeH T -
[a) 3NeKTpP OKUMKM x"ocw Bynaaw.

FanibBaHUK 3N1IEMEHTHUHT 3/1EKTP OPUTYBYN KYUNHU NKKU
ycyn 6unaH: 1) anemeHTAa 6opaéTraH KUMEBWI peakuusira
(X.8) TeHrnamaHu TaTomK, 3TULL Ba 2) 3NEKTPOANAPHUHT NO-
TeHUWannapu acocupa (X.9) TeHrnamagaH cdogataHu nynm
6unaH xmcobnawl MyMKUH.

BunpuHunm ycyn:

a ja ysrapmac KaTTa/MK 6ynraHauruaaH 6y TeHrnamaHu
Kylinaarmya €3 MyMKUH:

Arap

6ynca,
Infcel =0

bynaan. byHaaH;

e =N bl kK=e"

Kennoé umkaguw.

E _ 3puTmManappa MoHMapHUHT aKTUBAUTY Yy3apo TEHT eKn
Xxap Kalicm MOHHUHT aKTUBAUIN 6upra TeHr bynraHaa BY>Xy[a-
ra KenaguraH snekTp LPUTYBYM Kyd 6ynmb, Hopman (CTaH-
fJapT) aneKTp pUTYBUM Kyd Aeb atanagn. [emak,

E=E,+X 1n" (X.15)
m*

MaHtuin KyT6aa MeTann MOH xamfa apuTMara yTum Ha-
TKacmaa apuTMaja noHnap MmyesolaHatu 6y3uniagu. O ppu-
fa 6aéH atunraH aHnan-AKobun aneMeHTUHUHT MaHUA KyT-
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cma~"mMmar7kOHU W «™MAN

MycbaT KyT6aa, akcuH4a, 6ynagn. MyBosawT

SSfepSpiXm ™ T[dounz r
ka™o, (Z,») mycsar

Fo™MT,n<“ a a «;4y "av7 ™

WKKW 3/1eKTpoa ye-

rapacmnga (ZnSO
-N-T Banemak. nug-

b y»0,;

E|I/IT’\3Ta Kyum NToonn TN 3NEeMEHTHUHT 3NeKT
Te 3fieKTpoAnarn noteHumannap anmpmacur

(X.16)

AOAnddysmoiino\e,ySTANN noteHuvannapu, a ,-
Tunarax 6ynca; ~ Anddy3noH noteHunan ny”o-

AN iy Zn

tokopugarn TeLlaMira”~”~toca: » KniimaTnapu

n ("0,0.+51In )- (50,"+51In
=("o.cn“ Mo @+~ Jn-2071;

0 "0,Qu-710,Zn
vwopanaHca,

Mm=Enll- In GZ@L
Kennbé unkagn. by epga n BA N

napHuHr ,op,an L t»u , X h (?
™ MW NUbBAHWUK 3/1EMEHT YuUyH:'

E=E+X 1,
2 074 (X.17)
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bynagn. 06j, 6j MycbaT Ba MaH(Ui KyTb6garu spmtmanap-
HWUHT aKTUB/NTU (KOHLLEHTpaLuuacy).

FanbBaHWK anemeHTNap (3/IEKTPOKUMEBUIA 3aHXUP), Ma-
canaH, JaHunan-Akobn aneMeHTU Kylingaruya ésunagw;

Cu(zn-)Zn SO4,KCl, CuSO4 (+Cu)Cu

6y epaa, aj Ba & apUTManapHUHI HOPMasT KOHLEeHTpaunsacu-
Ty3 K™ purngarn KC1 xap xmn KoHUgHTpayusga byamwm mym-
KUH. Ogatga, KC1 HUHT KoHueHTpauusacu 1 H ékun 0,1 H 6yna-
an. Sputmanap opacuparun sepryn (,) uwopacu sputmanap-
HUWUHT raslbBaHUK 3fieMeHTAa 6up-bupura Térmb TypraHauru-
HW KypcaTaguw.

ONIeKTPOKUMEBUIM 3aHXUPHUHT 371EKTP HPUTYBUU Kyuun
MycHbaT eKn MaHpUin ByanIn MyMKUH. Arap 3/IeKTPOH 3puUT-
Mara 4an TOMOHfAa €3unraH snekTpoagaH yTnb, yHr TomoHga
e3nniraH 3/71eKTpo4 TOMOH XapakaT Kusca, Tallku 3aHxupga
3M1EKTPOH XaM WYy TOMOH Xapakat Kuiaanm Ba QHOK mycbart
xucobnaHagu.

83niraH rajibBaHmMK 3ieMeHTHUHI QIOK E =
+ 1,087 BOMbTra TEHT.
Akc xonga KO K maH(puii xucobnaHagn. MacanaH:

Cu(Cu”)| CuS04,KCl,ZnS04] (Zn-)Cu

3aNeMeHTHUHr 3KOK E = - 1,087 BOSbT.
CyHrpa, 3neKTpoAniapHn 6upnawTiprad CUMHM (MacanaH
MWUCHW) TyWwnpmnb ésamus;

Zn-1ZnS0O4, KC1, CusU4|Cu+

KoHUeHTpaunoH anemeHT1ap. KoHUEHTpaLWOH 3/ieMeHTNap-
HUHT yT6napuga 6up-éupura Kapama-kaplimn KMmEBuii pe-
akuma 6opagun. LUYHUHT yUYyH 3neMeHT vwnaraHia 6opaétraH
YMYyMUKN peakuMsaHU 6UNuW yyyH anekTpoagapna 6opaérraH
peakumanap KylwmaraHga xed KaHpan peakuus 6opmaérraH-
OeK KypuHagn. By xvmn anemeHTNapfa anekTp HpUTYBYN Kyd
andoysna xucobura xocmn 6ynagn. InekTpogsiap xap Xun
KOHLLeHTpaUVanm 6up xun anekTponuT aputMmanapura TyLwm-
punraH éynagu.

KOHLUEHTpaUMoH 3neMeHTNap WUKKW xun 6ynagu- 1) noH
Tawmnb ULWI0BYUM 3NemMeHTNap, 6y Xun anemeHTnapga Typau
KOHLLeHTpaUVanm 6up Xnn aneKTposinT aputManapura afeKT-
poanap TywmpuaraH éynagm sa 6y aputmanap 6up-6upwn 6u-
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naH 6eBocuTa Ternwmnb Typagu, gemak, audgy3noH NoTeH-
LuMas xam xocun bynaau; 2) NoH TalmmMacgaH ULLJI0BYA 3rie-
MeHTMap, 6y Xun anemeHTNapaa TYP/IM KOHLEHTPALMOH 31eK-
TPONUT apuTManap 6up-6upn 6unaH 6esocnta Ternd Typmaii-
OV Ba gemak, avddysnoH noteHuman BYXXyAra KesiMangu.
MoH Tawwmb ULWIoBUM KOHLEH T PALMOH 3M1eMeHT1ap 6up xun
MOALAHUHT TYPAW KOHUEHTpauusanapaary sputManapura Ty-
Fu).éqﬂﬂglrwac%&(mn meTann (mopaa) SﬂeKTROp,ﬂaBﬂaH M6I9I-

A9|(§‘9N03"§9Nov Ag; WW)wa,Ha(H2)pl c,>c

dpUTManapHUHI KOHUEHTpaLUSaAcU Xap Xusa 6ynraHivrujaH
TepMoAMHaMUKaHUHI |l KOHYHUra MyBO(IMK., KOHLLEHTpaums-
nap y3-y3ugaH 6apasapnawagm. Mabnymku, y3-ysmngad 6opys-
uu XKapaeHnap HaTmkacuga cuctema ongann nw baxapagu.
[emak, 6y Xun anemeHTNapaa 3/71eKTp PUTYBUYM Ky4 3/1EKT-
ponuTaap KOHUEHTPaUUACUHWNHT y3-y3naaH 6apaBapnawiniim
xucooura xocun 6ynagn. By >kapaéHHU Kyhungaru 3nieMeHT
Muconmga Kypubé Ymk.auiuk;

Ae' AgNO Ae KO; gen
1 2

ONeKTPOoANapHUHT MKKaacu xam anekTp mycbat bynraH-
nirugad ynap mycéat sapsagniaHagn. JiekuH (X.10) TeHrnama-
ra MmyBoduK. 6y 3feKTpoanapia BY>XyAra KenraH noteHuman-
NapHUHT Kuiimatm xap xun 6ynagn. KoHueHTpauywusicn C
bynraH spyTMara TyLUMpuaraH 3fieKTpoaaa xocua 6yniraH no-
TeHUMan, KOHUEeHTpayusicu fynraH spuTmara TyLIMpwUn-
raH afeKTpogja xocun 6ynraH noteHumanra KaparaHga myc-
6aTpoK, AbHU Kanapok KuimaTra ara 6ynaan. by anekTpog-
nap cumMm opKanu TyTalwiTmpusica, noteHuuannap TeHrawmi-
ra UHTUANG, 3neKTpoHNap mycbaT 3apsagn KNUYUK 371eKTPosa-
JaH Myc6aTAnAnrn Kattapok anek”ogra yra 6ownangn LUyH-
Jan Knnmé, anekTp oKMMU Xocun bGynagw.

DNEeKTPOHMAPHUHT YTULLM HaTKacuia NKKasa 3/1eKTpoa-
HUWUHT 3/1eKTP KyLl KaBaTiija MyBo3aHaTt 6y3unaan. KoHLUeHT-
pauuscn C bynraH spyutmara TyLMpuaraH afiekTpogaa MyBo-
3aHaTHM TUKaw ydyyH Ag MOHU 3puTMaZaH 3fieKTpogra yra
bownangmn Ba Oy anekTpofra KenaétraH anekTpoHnap 6unaH
HeuTpasiaHagn. [emak, 6y anekTpogga Kynugarm peakumsi
6opaan, SbHN KyMyLl YyKagu:
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AB" + e A8

KoHueHTpauuscu C, 6ynraH spytmara TyLIMpUTraH snek-
Tpogga sca 6y 3nekTpoffaH KeTaéTraH 3/1eKTPOHAapPHUHT
YPHUHU KoMjaw yyyH KymyLll atomiapu 3fekTpoga siHrn-
JaH-AHIU 3NeKTpoHMAap uonaupub, MoH xonuga sputmara
5tagn. Oemak, 6y anektpogda Kyhungarmnya peakuus 6opagu:

A8 -> A8+ + e

WyHaan Knnnb, KymyLl 3puiian, Karta KoHLeHTpaunusanm
spuTMara TYLWUPW/IraH 3/1eKTpoafa KaluTapuauil >apaéHu
6opagn Ba 6y afieKTpog Mycbat KyTbnm 6ynagm, Kam KOHLEeH-
Tpauusanu 3nekTpoaga aca oKCcuNaHuL peakunsacu bopaam
Ba, Aemak, 6y 3aneKTpon MaHpuii KyToénu bynaaw.

OputmagaH 6up Papageii anekKTp MUKAOPWU yTraHaa MaH-
hnii KyT6aa anekTpoadaH 1 Kr-skBmasieHT (1 rpaMMm-3KBU-
Ba/IEHT) KYMYLU MOHW 3puTMara ytaan. AnHWU BakTaa mycbat
KyT6aa 1 Kr-akB (1 rp-3kB) KyMyLl WMOH 3apsavHun AyKoTnG
apuTMagaH anektpoara 1 mons kymyw ytaau. LLyHaah kununb,
MaHhuii KyT6aarn saputmaga A8+ MOHN KOHLLEHTpauusacu op-
Tagwn, mycbaT KyT6aa 3aca akcuH4Ya, Kamasigu. Arap Ba
KyMyLl Xama HUTpaT WOHAApPUHWHI Tawuw coHu 6yrnca,
3/1eKTP OKMMW 3puTMasiap yerapacujaH yrraHga  Mosb Ky-
MyLl WMOH YHraH 4vanra, N — MOSIb HUTPaAT MOH 3ca 4vangaH
YHITa yragu.

dnekTpognapgarn 6y >kapaéHnap spuTManap KOHUeHTpa-
LPIFAO TeHrnalryHya asom atagn. dpUTMaapHUHT KOHLEH-
Tpaumsacn TeHrnawrad >kapaéH TyxTangu, sSbHU 3nemMeHTAa
3/1IEKTP HPUTYBYU Kyd Xocuna Gynmaign.

BUPUHUM XN KOHUEHTPALWMOH 3/1IEMEHTNAapHUHT 3/1eKTp
IOPUTYBUM KYUYMHU KyhAngarnya xuco6sab Tonmwl MyMKUH:

n="C,NC2

6y epaa, Ba 3aneKTpoanapga xocusa 6yaraH noTeHUm-

annap. by noteHymannapHuUHr kunmatnapmHm (X.KO) TeHr-
namagaH Tonmb6, KopuAaru TeHrnamara Kyicak, Kynugarm
ngoga Kennb ynkagun:

= + N\
E =E, JI'_Irrll'IOZ

6y epfa, a, Ba 0, MOHMAPHUHT 3pUTManapgaru yprada akTus-
aru.
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Arap 6, =026ynca, In”~ =0 6ynaan. Jemak, 6y Baktaa E

= E1. Jlekun Q) = 02 6ynranga \am E = O6ynagun. LyHgaii
KWAn6, MOH Talinbé MLLIOBYN 3/IEMEeHTNapHUHI 3/1eKTP o pu-
TYBUYM Kyuu

b= (X.18)

6ynaan. —

MoH TawmmacmgaH MLINI0BYN KOHLLEHTPaLUWOH 3/1eMEeHT-
NnapHu Kyungarv rasibBaHUK 3f1IeMeHT MUcoNmga TyLYHTUPNG
yTamms: r

pt (H,)JHCI, AgGI(™|Ag

6y epaa, K — KaTtTuk x™osar (4ykma).

By anemeHTAa 6up KyT6 BOoAOpOAAaH, MKKUHYM KyT6 3ca
AgCl HUHT TylMHraH 3spuTMacura TyLUMpUAraH KymyluaaH
neopat. Arap by anekTpognap cum 6unaH TyTawiTupusca, yiap-
Ja Kyhugaru >xapaéH 6opagu:

KyMmyLl anekTpoaga: Ag™+ e -> Ag
ékm AgCL ,~ Aghr+ CI' + e Ag+t - CI¢
DAL +
Bogopoa anekTpogga: ~Hj ->H +e.

JnekTpognapaa 6opaguraH 6y peakumsinapHUHE TeHrna-
Manapu Kyliusca, sfieMeHTAa GopaguraH yMyMuii peakums
TEHrnaMacu Kenné unkagm:

Ag™+ 1/2 Hf  Ag + H+
KN
AgCl + 1/2 Ag + H+ + CI- ~ Ag + HCI

H” Ba C1* noHnap 6upnawmnbé HC1 x™ocun Kunagw.

Arap nkkuta 6yHpal anemeHT 6up-6upn 6unaH Kapama-
Kapwu TyTawTmpunca, Kyiugarn raibBaHUK 3/1IEMEHT X0CU
bynaau;

Ag]AgCI-HCI(C)IH2(Pt) - pt(H2)|HCI(C2),AgCI]Ag

1-anieMeHT n 2-anemeHT

By anieMEeHTNAapPHUHT 3/1EKTP IOPUTYBYM Kyun  Ba ~Mbyrnca,
6upnawiraH afieMeHTHUHT 3/1EKTP IOPUTYBUYM Kyun £ = 4, + B
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6ynagn. By MKKW aneMeHTAa K.apama-K.apwm peakums 6o
pagu:

yan TOMOHZAru afieMeHTAa  YHF TOMOHZArun anemeHTAa

Ag -anekTpoaga H, - anekTtpogna
H, — anekTpogaa Ag — anekTpoaaa
Ag->Ag~+e 1H2-"Ne+CI' Ag~te-~Ag

anemMeHTAa 6y peakuusAnapHUHT MUTMHAUCK 6opagun.

Yyan ToMoHAarun sfnemMeHTAa YHI TOMOHZArun anemMeHTAa
Ag+H'"+Cr-~"H2+ AgCIMAg"+CIl-+iH -~
+Ag" +CIl +AgCli ->1U +Ag"+Cl- Ag+HCI

ManbBaHUK 3anemeHTNnap aputmacuga AgCl yykmacu Ba
HCI sputmacugaH wubopat 6ynub, sputmaga AgCl_apys-
YaH/INK KynanTmacu yerapacmga sputma Ag" Ba C1 UOHMK
Xonuga 6ynaan. ManbBaHWK 3fieMeHTNap KyTbnapu bupnalu-
TUpunraHga, yan ToMoHAarun afieMeHTAa 3/IeKTpoAnaH 3puUT-
mara Ag" ytuwn, Ag" Ba CIT MoHNapu KoHUeHTpauuscu
opTULLIM HaTwxkacugpa sca 6y kynamtma AgCl HUHT 3pyB-
YaH/NK KynaiTmMacngaH owaam sa AgCl uykmara Tywa 6oL -
nangn. Y Hr TOMoHAaruv ranibBaHuK afieMeHTaa 6y >xapaeHHUHr
akcm bopagm. N

[Jemak, cuctemagaH 6up dapageri anekTp yTraHga yHr
ToMmoHpga 1r-skB AgCl uykmacu Ag" Ba CIT xonupga sput-
mara ytagn. AgCl Hmn C1” moHmn Ba HC1 Hu H ™)< mcobura 1
r-ske HC1 xocun 6ynagu. Yan TomoHparwn snemeHtaa 6y
apaéHHUHT akcu 6opagun: HC1 xucobmura AgCl yykmacm
xocun 6ynagn. Hatmxaga yan tomoHgarn HCL1 sputmacu
cyronagmn, yHr tomoHgaru HCL spuTmMacym KOHUeHTpnaHa-
an. WyHnpahi knnn6, HC1 sputManapuHUHI KOHLUeEHTpa-
unscu 6GapaBapnawa 6opagun. JlekuH 6y 6GapaBapiawinil
»KapaéHu HC1 HUHT yHIr TOMOHJAArun 3feKTpoj ydyacTKacu-
JaH 4yan ToMoHAaru 3NeKTpoj yvyacTkacmra Tawmbé ytmwm
HaTmXacuga 6opaéTraHfeKk KypuHca xam, JIeKUH acnuja,
anekTpoAnapgarv okcugnaHul-KanTapuamnl xxapaéHnapu-
HUHT HaTwkacnaup. byHaan anekTp LOPUTYBUU KYUYHWUHT
ndogacn Kynngarnda éynagu:
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E = (X.19)

6y epaa, fl,, flj nap HCI HMHr ypTaya aktmBauru.

HOkopuaa 6aéH 3TuaraH 3fieMeHT MOH TallMmaciaH uil-
NIOBUMN KOHLLEHTpPALMOH rasibBaHWK 3M1eMeHT Aeb atanagn, YyH-
KV ByHAaM 3NeMeHTHUHT 3/1EKTP OPUTYBYUN Kyuu spuTMasiap-
HUHr (tokopugarn muconga HC1 spyTManapuHUHI) KOHLLEH-
Tpaymanapu Hucbatmura HponopumoHan 6ynnb, 3neKTponuT
6Up 3NeKTPo4 KNCMUAAH UKKUHYUN 3/1eKTPOA Kucmura 6eBo-
cuTa yrmamnan.

YMyMaH, MKKUHUYM XU KOHUEHTpauMoH anemeHTnap 6up
3/1eKTPOAAN KaTUOHIa Ba UKKUHYMUCK aHMOHra HucbaTaH Kaii-
Tap 3/ieMeHT/Nap Kapama-kKapliu TyTalwTupuiaraHga xocun
bynagw.

AMasibraMasiv 3/71eMeHT KOHUEHTpaLMOoH rasbBaHuUK afe-
MEHTHUHT 6up xunu 6ynub, kaHgam 6ynmacuH 6up metann-
HUHT VKKU XU KOHUEHTpaLUsaaM aMasibrama spurMmacm 6ut-
Ta 3/1eKTPONNT spuTMacura TylumpunaraH bynagu:

Hg, gd'|Cdso4ncd Hg

Cr > C,. byHga maHpuii C kyTt6ga (Cé -> C6”+2e) OK-
cngnannw, mycéart kytoga (C6™+2e C(1) kanTapunui
»XapaéHu 6opagn. Hatmkapa mycbat KyT6aa amasibrama KOoH-
LeHTpauusacn optagn, MaHuUii KyT6aa aca, akcMH4Ya, Kama-
aan. WyHgah kKunub, amanbrama KOHUEHTpauusifiapyu TeHr-
nawmnb, 6yHuHr xmcobura O K Byxyara kenagn. [emak, 6yH-
han aneMeHTHUHr JHOK:

A= (X.20)

DnekTpoAnapaa aMmasibrama KoHUeHTpauusanapuHUHI TeHrna-
wnwun C(1  C(32*+ 2e xapaéHunga cogup bynagw.

KAUTAP TAJIbBAHUK 2/IEMEHT/IAP

anbBaHWK 3/1EMEHT/IAP Ba 3/1eKTpog/iap TepMOAUHAMMUK
KanTap Ba KanTmac 6ynmwm MyMKUH. dakaT KaihTap 3/1eKT-
pof Ba anemeHTNaprarMHa BaHT-FoHUHT M30TepMa TeHr-
namacuHu, m66c-FenbMronbl, TEHr1amacuHM Ba TEPMOAU-
HaMUKaHWHI MKKUHYM 60 LLOHYHMALW Kennb ynkaamraH 6oL -
Ka TeHrnamanapHu TaTéuk aTULW MYMKWUH. Bynapra acociiaHné
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ymkapunraH HepHcT TeHrnamacu \amga 60LlK,a TeHrnamanap
(hakaT KaiTap 3/1IeKTpoj Ba afleMeHTNnaprarnHa xocamp.

Mwucon yyyH JdaHunan-Akob6wu ranbBaHUK 3/1€MEHTUHU
Kypubé ynkamms. asibBaHMK 3N1EMEHT TallKK 3NeKTp MaH6aun
(A) ra Kapama-kKapwmu MyHaumwga 6up xmn KyTénapu 6u-
NnaH AbHUM A MaHGAVMHWHI MaHMUIA KyTOU pyx 3/1eKTpos 6u-
naH' mycbat KyT6M MUC 3NeKTpoh 6wunaH TyTawTupuiraH
6yncuH. JaHnan-AKobm afieMeHTUHUHT 3/1eKTP IOPUTYBUM Kyun
E 6wunaH, Tawkyn MaHB6aHWHI 3/1eKTP IPUTYBUYN Kyuu 3aca bga
6unaH 6enruwnaHcuH. EN = Ep 6ynca, rasibBaHWK 3/71EMEHT
nwnamangun, AbLHU MyBo3aHaTha Typagu. Arap BN > Ep 6ynca,
ranbBaHWK 3M1IEMEHT Tyrpu MyHanmwaa nwnangu, SbHU T H -
thnii anekTpog — pyXx 3/IEKTPOKUMEBUIA Tap3ga apuiian, Cu
MOoHNap apuTMazaH mycbaT afieKTpos — Mucra yragu. Oaanm-
POK, aiTraHga, pyx apuinan, MuUc aca axpaanbd uik™agn. Arap
E < E 6ynca, raslbBaHUK 3/IeMeHT TecKapu NyHamwaa -
nangn,\bH1U MuUC 3pnnan, pyx aca axpanmb unkagw.

WyHpah knnmb, OaHunan-AKobu rasbBaHUK 3/1EMEHTU
MKKN Kapama-Kaplwu TOMOHra mwniawmy MyMKUH, JIeKUH 6y-
HWUHT Y31 XXapaéHHUHI TepMogMHaMUK KaiTap 6ynwm yyyH
eTapnu samac. XXapaéH KanTap 6ynmwm yuyH y, 6UMpnHYBAaH,
xammMa 6ockMumaa MmyBo3aHaT XonaTugaH YeKcn3 KU4unK apk
KWWY Ba KNYUK Te3IMK 6unaH 6opuin Kepak. byHra  Ba
E o]pacngarn hapKHM YEKCU3 KUUMK KUAUW, Wynu o6unaH
IpULLINLL MYMKUH. IKKMHUYMZAH, YKapaéH afieMeHTHUHT XaMMa
bypuMmaa KanTtap 6ynuwiun, SSbHW 371eKTPoAsiap KanTap mil-
naii onaguraH 6ynumn Kepak. JlaHnan-AKobu rasibBaHUK ane-
MeHTUAa 31eKTpoasap Kantap vwniawm MyMkuH. LLyHpain
KUNnb, Mabnym wapontnapga AaHnan-Akobu anemeHTU Kaii-
Tap vwnai onaan. ByHaal anemeHTNap LaiTap rasibBAHVIK 3sie-
MeHT/1ap gennnagn.

KainTmac rasibBaHUK anieMeHTapra BonbTa anemMeHTn Mu-
con 6yna onagw;

Zn-lH.SOj Cn"
JneMeHT vwnaraHda Kylhingarn peakumsa 6opaju;

pyx anekTpogaa MUC 3/1eKTpoaaa
Zn — Ztf" + 2e 2H" + 2e H,

By afieMeHTHUHT KyT6napn 6up-6upwn 6unaH TyTawTupui-
raHga Muc KyTémaa sogopog axpaninbé unkagun. Arap 6y ane-
MEHT TallKu 3NeKTp MaHb6an 6unaH TyTawTmpusica, y TeckapT
MyHanuwpaa vwnamaign. Pyx anektpogga 2H" + 2e 2H  H,
peakuunsa 6opaaun Ba 6y anekTpoana BOAOPOL aXXpasinb unkagu.
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Cc!804

CT NMHMNO
H,qAb04 CC!304%H,0
|
Ha Cc!
aMa/ibramMma

X. 7- paem. BecToH Hopmast 3/IeMEHTU.

Muc snekTpogga Cu C+ + 2e peakuusi 6opagu Ba 6y
3/1eKTpoAfa MUC 3/IEKTPOKNUMEBUIA 3puUinan.

Hopman anemeHTnap. Hopman snemeHTniap xam ctaHgapT
aneKTpoAasiapra HucbataH KywnaraH Tasabnapra »xaBob 6epu-
WK Kepak. by Tanabnapra BecToH HopMmasl- 3leMeHTW Ty/a Xa-
B06 6epaan (X.7-pacm).

By anemeHTga mycbat kKyT6 cumo6 Ba H§280 nactacmgaH
néopat 6ynmb, Cc1804 1 HAD HMHI TyMMHIaH apuTMacura Ty-

wurpunagn (SXWn KoHTaKT 6y MM yYyH nacta tarmra cumob
Kyinnagn). MaHpui aneKTpos Kagmuin amanbramacu 6ynuo,
y Kagmuii cynbgat Ccl18041 H2Z HWUHF TyWMWUHraH sputMacu-

ra Tywumpunagn. by anemeHT vwnaraHga Kynugarn peakuums
6opagm;

ca + H&804 +1HP =Cd8041 H O+ 2HB

HAemak, mycoaT KyTb MKKUHYM Typ anekTpog 6ynn6, 801N

aHuoHra HucbataH kKamTapgup. dnemMeHTHUHT 298°K (25°C)
Aaruv anekTp oputyBum Kyum E = 1,01807 B gup. by anemeHT
3/1eKTP IOPUTYBUU KYUYHUHI TemnepaTypara K,apab ysrapuiim
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aHN TeKWwmpunran 6ynmé, y k~Bgaru TeHrnama unaH ngo-
fanaHagn- E = 1,01830 1- 4,06 -HO-~ (1-20)].

B? TeHrnamagaH origanaHn6, BecToH 3/ileMeHTUHUHT X0/ -
nara! Temnepartypagaru 3/1eKTp PUTYBYN KYyUUHU XMcobnab
TONUL MYMKWH,

MOTEHUMNOMETPUNA

ManbBaHUK 3N1IEMEHTNAPHUHT 3/IPKTP ~NOPUTYBUM Ky ™
yn4daw 6unaH Typam Gu3nkK KUMeBUN KOHCTaHTanapHu, XXym
™ H  3pUTMaAHWUHT pH MHWN, Ty3NnapHWHI 3pYyBYaAHUNK
KynaiTMacuHu, NOH . . 3PUTMANapPHUHT aeTUMUTNU™ (KOH-
MEHTOAUUSACUHWN), PEaAKUMAHUHT MUCCUKMNK 3PHEKTN, NOH
LaHTBANUTUHMW, KOMMNMIEKC 6upmkma xocun 6ynu-
WNHU WOHAAPHUHI cofbBaTnaHUW nU306apukK NoTeHumnamun-
HW, OKCUANaHNLW-KanTapuanL 6un-
TeHUMannHM Ba 60IKanapHu eTapan gapaxkaja aHUKINK ou
nw ™~ T 2 MYMKUH. By ycynga TUTpaHULW HYKracuHu To-

Bogopoa WOHMAPUHWUHI KOHUeHTpaumsacu (pH) HU Y/ ualr
SpuTManapHUHr pH nHM Yyall yuyH, "nmHYa XuHwvYvvvw\

anekTpogdaH doiiganaHnnagn. XvuHoH C~Hp»
XUHOH CAHAOH)™ HUHI 3KBUMOMEKYNAP 6upukmacu

CHO CN™OH), xuHrngpoH (XI') pe6 opntnnagn. XvmH-
rMAPOH 31eKTPoa Kylhingarnya taiepnaHagu.
TyAMHraH spuTMacura (XMHIMApoH CyBAa >XyAa 03 3puunaun)
nnatnHa Taékyacu Tywmpunaan. by anekTpog oKcuanos -
KalTaoyBuM 3feKTpos 6ynmnb, noTteHumann Kynugaru >kapa-
éfapTa~cupglre?x/gra kenagn. CyBga XMHrMApoH Tap-
KNO6MIA KMcMapra axpanaau;
C,HP,C,HAOH)"~C ,HA + C.HAOH),

CyHrpa rmpoxmHOH WOHMapra napyanaHagu;

C.HAOH) 2HN + CNHPT

Xocun bynraH XMHOH nmoHm C,H,Ol 3apsaguHu 6epnb, Xu-
HOH MoNeKynacura ainaHagw,
COor-2e<+Cno0?2

Ly 0KCI/I,D.J1aHMLIJ-KaI7ITapM!'IMm peakKyndacm a3Heprmacu

Xuncobura noTeHUman xocun Gynagu. emak, XMHFMAPOH ase
TPOAHWHT MOTEHUManu Kyiugarndagmp;
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nqp [CBHHCD
CXT =% L xr 4 -] (ﬁu_p/\_
XWUHTMAPOH CyBfa 03 apUraHAUrMgaH, akTUBAUK ypHUra
KOHLEHTPAUUSHN 0NN MYMKWH:

MMAPOXMHOHHUHT MOHapra napyanaHull peakumnsicuaaH
HUHI KWAMaTUHU TOMWG, toKopugarn TeHriamara

Kyamus, 6yHaa
|HY]C(H10]-
C.H,(OH)""2H* + C.H.OT; =

6ynaan Ba 6y TeHrnamagaH:

[CHor1 =K COHMOHs

CAHAOr — HUHT 6y KMAMaTIapUHA loKopuaaru TeHriamara

Kyiicak
TT=M 'p [CHAOH)3
K  ysrapmac KaTTa/MK, XWHITUAPOHHUHT TyRUHraH 3puT-
macuaa Jooruoz], A
Ba OKCUAMNaHULL-KaWTapuInuLL peak-
A2 Chaoms A p p

umsicmpa r = 2 6ynraHu yuyH:

(X.21)

6ynagwn, 6y eppa — XWUHTUAPOH 3NEKTPOAHUHI HOopMan
noTeHumann, abHWM aputmagarn [HA] = 1 6ynraHga Byxkyara
KenraH noteHuman. Jemak, XMHIMAPOH 3/1eKTPOoA NoTeHuMa-
NIVIHWHT KuiimaTtu cakat WOHWHWHI aKTUBAUrnra (KoH-
LueHTpauusicura) 6ornuk. By aca XMHIMAPOH 3/1€KTPOS BOCU-
Tacuia BoOLOPOA MOHMApU KOHLUEHTPaUUACUHN, SbHU pH nHNM
yn4all UMKOHUHUK 6epaau.

BepunraH spyutmMa pH uHM Kylhingarvya ynyawl MyMKMH,
pH 1 ynyaHun kepak 6ynraH spytmara 4Yykma Xxocuna 6ynryH-
Ya rMAPOXVHOH KylUMnaaW Ba n/aTuHa Taék4ya Tylumpuiagn.
By 3neKTpog, KanoMenb 371eKTpog 6unaH TyTalTupuame, rans-
BaHNK 3/1eMeHT Tysunaau, SbHU KYWngarm 3aHxup xocun
KUInHagu:
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Hs8|HB2C12 , Kka, KCI1 HAT X (W)

Kanomesnb'anewon TY3 KY"P* «MHTNAPON 3nerpos

XVHIVMAPOH 3NeKTpo4 AOMMO MycbaT bynagn. SNemeHT-
HUHT 31eKTp putyBYn Kyun (E)
Jaruv TeHrnamagaH goiganaHub, spuTMaHuUHTr pH MHW xXncoo
naé YnK,UW MYMKWH;

= -N1K =%xr [H"]-n~

R 1rrr+1: L _,08-059 "

n Ba N1 KuAmaTtnapu >agsangaH onuHagwn. (25°C) pga

O.xr K

23BeT N0059 bynagw.

XVHIMAPOH 3neKTpoaaaH doriganaHunb, KUC/I0Tanv BaXyaa
KYUYCU3 ULLKOPAN 3pUTMasiapHUHI pH MHKM ynyaw MymMmkKu”?
MyXUT Ky4sM ULLIKOPAW GynraHaa XUHIUAPOH 3MeKTpoanaH
hoiiganaHnb 6ynmaiingn. Xo3up wniia sfeKTpos amanga Kyn

™I ™wManekTpos. CyHrrn BakN/iapda cTaH4apT 3/1eKTPos
cuatnga, OCoOH TaWépnaHaguvraH Ba MWAATULL YYYyH Kynawm
6ynraH, WYHWHIAeK y3 noTeHUMasiMHN Y30K

MaliguraH wna anekTpos KynnaHwnagn. By anektpog xam
Bogopoa noHura (H") HucbataH KanTapgup, y ctaHaapT BO-
40opoj 3NEKTPOAHUHT 6UP XnUAngup.

Wnwa anekKTpos mMyM X0BOA WMWa wappaH (eku npo
6upkagaH) noopat. LLUnwa saneKTpogHUHI OM ganamni HKN
KamarnTUpULL YYyH YHUHT AeBOp/aapu XXyAa Xam HrnKa Kuiunb
XnaHapgw (4 a6y anekrTpoanap -vWaHUHIMaxcyc
naomnpaH acanagn). byHaan wuwa wap nuura snekTp yrka-
?yB?u sputma, macan”, HC1 HuHr 0,1 H apuTMacm Kyuuna-
An Ba 6y spuTmara (wap wvuura) naatmHa cmm e™ Kym
xnopug 6unaH KonjaHraH KymyL cum Tywmpuniagn. LWyHaaH
CYHT LUMLIA 3MeKTPOA UWnaTuLl y4yyH Taep bynagn.

OH n ynuaHnwun Kepak bynraH apuTMara wuia aekTpos
TYLUMPUNNG, KasloMesib 3NeKTpoA TyTalwTupuiaam Ba wy iyn
6unaH ranbBaHMK 371eMeHT Ty3nnaan. KOkopngarn mmco”™ap-
fa Kypub yTumnaraHugek, rasibBaHWUK 3/IEMEHTHUHT 3/1eKTp
IOPUTYBYM Ky4M ynyaHagu Ba Kyhmparm TeHrnamagaH pH
xmncobnab Tonmnagm;
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6y epga, Ba A KaJloMe/lb Ba LUMLLIA 3/1IeKTPOAAaPHUHT Mo-
pH HM ~;6nab un-

KAWy4yyH H HWHT y3rapywm 6unaH wuia afneKTpos noTeH-
LNaSIMHUHT y3rapum MabayMm 6yNnm Kepak. BYHUHT yuyw
wunwa anekTpog Typam pH ra ara 6ynraH 6ycep sputmanapra
Tywmpunagn Ba Ty3uaraH ranbBaHUK 3afieMeHTHKHI 3% eMTp
ynyaHagn. LyHpaan Kunnb, mabaiym wwiuvwla

XBAVAAH TamvepnaHraH wuwa a/eKTPOAHUHT noTeHumann 6um-
naH H opacugarn 6ornaHuwl Tonunagn, AbHU WXLLA 31eKT-
poag Typsim H MOHWM KOHUeHTpauusacu Typnnda bynraH 6ydep
apuTMagapra TyWmMpunmé wuwa 3nekTpos kKanubpnaHagu
KOHUEeHTpauusacu ysrapraHga wmiia

3feKpon NoTeHUManMHUHT TYrpy YnN3nk byinrya ysrapuilu-
HW KypcaTagu. LLnwa aneKTpogHUHI noTeHUnanu unaH H+
A®™ANQHagQHTpPauMsacn opacmparn 6ornaHvW Kynmparmnya

=71o0+™M1n

By epga, JL, - wuwa 3NeKTPOAHUHI HopMana (3puTmaja
M+ - 1 6ynraHgarun) noteHumanu.

Lnwa anekTpoadaH doiganaHunraHga HoMb 3NeKTp ac-
Nown (3N1eKTp OKMMU 60p-MyKNUruHM 6mungmpysym acb6ob)
Xyfa xam cesrlp 6ynmiin kepak. Opgaraa 6y Makcag yuyH Ky3sry-
NV ranbBaHoMeTpAapAaH onganaHnnagw.

fo3np, pH HKM ynyaw yyyH KanmbpriaHraH Liuwia 3/eKT-
poann xap xuna mapkanu pH - wmeTp (ac606) nap maBxyq,

KoahtpuumeHTNHM ynyaul. Kypubé yTraHMmMu3gex,
KMMEeBUU TranbBaHUK afieMeHTapHUHI 30K

E=£, +)}‘I(_)1rll&

KOHUEHTPALMOH rasibBaHUK 3/1eMeHTNapHUHI DO K

ENE, +XXK\nz+

opmynanap 6unaH wudgoganaHagwu, 6yHga: o, « - nap
anp. A2 A
Ademak, E H1 ynavaw 6unaH  HW aHMKiaw MyMmKUH Kunm-
€BUN TasibBaHWK 3nieMeHTnapHuMHr KK udogacmga E —
cTaHgapT QO K ndogacn 6op. demak, E HM 6UInL yuyH y3

HasBbaTnga E HM 6unuw kepak, nekunH E, aca = 16ynraH-
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garn JHOK, AbHKU HU BUANLW YyYyH HN BUNNLW Kepak.
LUyHra Kypa, aputmMasiapHUHI yptadya TepMoguHaMnK aKTmB-
nmrn KOHLUEHTpPauuoH rasibBaHMK aneMeHTNapHuHr 0K
VHW ynyaw opk™am aHuKgaHagn. Mab/lyMKN, KOHLEHTpauun-
OoH anemeHTnap QKOK udogacuga BN iyk,. By mMak’cag y4dyH
anddy3noH noTeHUMan BYXXyfAra KenmainguraH Ba gemak, E
HW aHWK, YNn4yall MyMKWUH 6y/raH noH TalvMacjaH vuwnamngm-
raH KOHLEHTPaUMOH rasbBaHUK 3/1eMeHTAaH oliganaHuna-
an.

TepMmogMHaAMUK aKTUBAUIM aHUKaHULLN Kepak 6ynraH
3NEKTPONINT 3puTManapfaH KOHLUEHTpPauuoH rasibBaHuK ane-
MEHT Ty3unagun. byHaalh KOHUEHTPaLUMOH ra/ibBaHVK 3/71eMeHT-
HUHr QKOK

zF «2

Arap Z = 1 pe6 dapa3 kK™mnuHca, 298°K (25°C) [Mda
IX'iIRT _0,1183 Ba c 6ynraHu y4dyH, 6y TeHrnamaHu

Kyiungarnya 3w MyMKUH:

0,1183 Ig a, - 0,1183 Ig Y|Cj
A +0,1183 Igq = 0,1183 Ig,YiCi - 0,1183 Ig

By ugoganapaaru ypTaya Ba  MuUKAopsapaup.
Mabnym 6up C, KOHUeHTpauus Ba Typ/au KOHL,eH-

TpauusnM WOH TalumacgaH uwiakguraH ranbBaHUK

aneMeHT Ty3unaawn Ba ynapaa E ynuaHagu. Ogataa TaxKpu-

6aHn (1X.47) Igy™ TeHrnama 6yricyHagmraH co”a-

aa, 9bHu Nw ¢ ™ O co™aga onub 6opunagn. by co™aga
Igy™ =b | VCFj Tyrpu umsmk, K,0HyHU 6yiin4ya ysrapagu Ba

lim O 6bynraHpa = 1 6ynagn. ONVHraH HatwkaniapHu
KoopAuHaTa yK;napura Kyniné umk,mnagn. OpgmHata ykura E +

0,1183 IgCj Ba abcuucca ykura glclr — kniimatnapm K ivna-

an (X.8-paem) Ba 4M3MK, = O raya, AbHU opAuHaTanap
YK,MHWN KecULLITyHYa MKpPaH AaBoM (MYHKTUP YN3UK) STTUPU-
naan {6 — HykTa). OpAaMHaTa YKU kuHuga (r — Hykra)ra op-
AnHaTara TATpU KenraH Kuiimat aHvkaaHaam {B — Hykra), r —
HYKTa OpAviHaTanap yKura KaH4asmmK SSKMH 0J/IMHCA HaTuKa XaMm
LWYHYa/IMK aHWK Bynagn. 1 — HyKTara Tyrpy KesiraH KOHLEeHT-
paumsiga =1 Ba y*= O Kabyn KUAuUW MYMKWH, AEMaK,
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-~+0,1183 c, = 0,1183 1B 3,

E — TaxxpubagaH Tonunaan, C, — 6u3 TanépnaraH sputmMa-
HUHI KOHLUEHTpauuscKu, SbHU Yan TOMOHHUHT KMAMaTN Mab-
nymamp. LWyHpan k;unub 0,1183 18 a. HUHT Kniimatu Tonuna-
AW Ba CcyHrpa, 6y KuUMMaTHW Kyhmparu TeHrnamara Kyimo
Kynngaru TeHrnama onviHagu:

£/+0,1183 lec, = 0,1183 \8a, - 0,1183

y2 H/H Typnun KoHUeHTpauusinapu.

3pyBYaHNMK KynaiATMacuHK yndawl. Cyefa é€MOH 3pyBuUM
A 81 cuHrapn Ty3/1apHUHT 3puTMagarn KOHUEeHTpauuscuHn
Ba LWy 6unaH 6upra, dyHaar Ty3/lapHUHT 3pyBYaHVK KynamniT-
MacuHW, ynap >Xyga KU4MK COH OynraHfaH, ogaui ycynnap
ounaH aHUKNab 6ynmMangun, ynapHu xam 3/fIeKTPOKUMEBNIA Ny
6unaH aHMKNaWw MYMKWUH. BYHWUHT YyY4YyH WUKKWU XU 3/1EKTPO-
KUMEBUUN 3aHXUpgaH qonganaHmnagn.

OpyBYaAH/IMK KymnalTMacu y/n4yaHUWMK Kepak BynraH Tys-
HWHI KaTWUOH Ba aHWOHra HucbaTaH KaiTap 6y/iraH 3/eKTpoja-
napugaH néopat 3aHXup Tysunagn. MacanaH, J1eC! yuyH Kyii-
noarv 3aH>xump Tysnnagu:

JE-|18CL1,,KC1pCL,(pl)

Kymyw anektpogpa: Aé AB"+ e, xnop snekTpoana
N Clz+e Cl peakuusnapu 6opaau. Jemak, 6y anemeHTAa
Kynugaru peakumsi 6opagu:

a

X.8-pacm. MoTeHLMOMETPUKTUTPAALL.
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Ag +iCl2<tAg™ +Cr

Uykma xonmngarn AgCl Tyam sputmagarn Ag*ea Cl' noHnapm
6unaH MyBo3aHaTAa TypraHnmrungaH

Ag+1 Clj Ag™ + Cl-;f> AgCI(®

6ynagun, 6y afieMEHTHUHT 3NEKTP IOPUTYBUN Kyuu Kyihingaru-
Yya TonMNagm: )
1/2

K,armmk, xongarn Kymyll Ba ra3 Xpamgarvu XJ0pHUHI akK-
TUBMUTU GMpra TeHr

E ~ ~o.c1” ~iu,Ag-

b6ynraHu yyyH 6y epga 1L,., JLA™X10p Ba KymyLl 3/eKTpoana-
PUHWHT HOpMasT MoTeHumaninapu:

bynaau: HUHT KUAMaTtnapuHu Mab/lyMOTHOMA >XKafj-
Ba/MAaH oniMHagu, E — HUHT KniiMaTu TaxxpubajaH Tonuna-
an. By KuAMatnapHu lokKopuarn TeHrnamara Kymmoé, apyB-
YaH/UK Kynaiitmacm L = 5kt e “eet Xx1cobs1ab unkunagn. pys-

yaHMK AgCl éMOH spuraHaurngaH, ssbHM apuTMa yTa cyton-
TUpUAraH 6ynraHngaH akTUBANKHU KOHUEHTpauus 6uniaH an-
MaWTUPULL MYMKUH:

L = [Ag"] m[CM
byHpaH Ag" = Cl" =V1

Cl noHnHn KCI 6epraHAnrn yuyH, YHUHI KOHLEHTpaumsacu
KC1 TY3WHUHI KOHLEeHTpauymsacmra TeHr bynaawn.

Ty3napHUHT 3pyBYaHANK KynanTMacuHU ynyaw yyyH Ka-
NoMesib aneKTpoaaaH doiganaHuLl Xxam MyMKUH. By ycyn xxyaa
aHMK HaTwxanap 6epmacaga, IeKNH oganii Ba Kynai bynraHm
YUyH Taxxpmbaga Kyn KynnaHunagn. by ycynga, macanaH, MA
(M _ wmetann, A — kucnota konguru) AgCl, CasSO”™ Ty3u-
HUHI 3pYyBYaH/IMK KynarWTMacuHU aHMKNawl yuyyH Kyhiugaru
3aHXUp Ty3unagu:

ML MAM, KC1, KC1, HgjClJ Hg
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By 3N1eMeHTHUHT 31eKTp

punbaga Tonunagn*%'l~ag°A™MANN - ® KUAMaTn Tax-

KYuub. 7L HUHT KNIAMATUHN XNCOBXK6 «Hrnamara
- mrnalrarn

PANTL I ENTE S A SUOHHWUHT,,.

™ «TM aH*

~llTwTra &A''53"H A ™
«nU T (by TYSHUHr KoBA X auNewn

Hagn. WyHpam umnmb, o . HM « 1™ n
HUHT 3pyBYaHAMK Kynanwaw vynkaglh ~"n»

"Y®-

MeHT3p olcmpaa™ AN ManbBaHUK ane-

Ha 6y xun peakylranaxX c

NINKNApPHUHI KNiAMaTuHU MacanaH gy ™ 'NeBUii xaTo-

CU cTaHpapTt TepmognHamumino”er.” KOHCTaHTa-

AO Ba xoka3zonapHu SHOK" 7®Wwnannap; gH°, A8° Ap°
aHunkKnaLu

Kyiingarn TeHrnamasapra acocnaga™
namara ac”cnagran. ™M\ M 1™MNamvatuHN aHuknaw (X.7) TeHr-

No=flnK =~ 1g K

T=29Ty,,Ha”~T = 0,059 Ta TeHrT.

By TeHrnamagaH:

le K =~Eol -
0058 TLW yr

Manap,ﬁ Nanl e’\ 'TaxX X/ é:lyMOTHO-
MaTuHM Xnucobnab'm YrKa3|\/|ac,an

Ma/sl noTeHUMannap Kuimartm acorn™a*”N’ N K MUMaTHWU, HOp-
rasibBaHNK 311eMeHT

Ty3nb6, 6y rasibBaHUK afieMeHTAa 6onsa/™
PeakuusigaH aHUK-

naw MymKunH. MacanaH pyx
peakuMsaHN Kypné 4 M K a i T T bl ~ YPTacmga 6opaguraH

HHHI HopmanTo~e~T i ™ ¢

5.2, —0,763 B raTteHr Mmc”anplf\TnA n PY™nkun 3aca

6ataH aneKTpo mycbaT, gemak 3NeKTpoAra HUc-
PY"™ MaHu1ii Kyr6-

v 6ynnin Kepak:
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Zn- 1 Zn™, Cu”™i Cu+

loKopuga 6aéH sTunraHgek 6y rabBaHUK 3/1eMeHTU Ba Kyiu-
garw;

Zn + Cu2+ Zn™~+ + Cm

peakuusiHn 6epagn, z = 2 ra TeHr MyBO3aHaT KOHCTaHTacu
ngogacu Kyhnumgarmya éynagn (Zn, Qu™N pactnabku, (Zn™N"%
Cwu) ma”*cynoT mopfanap GynraHnvrugaH:

a 2™om
= — Ba
=const 6ynraHnuMrngaH:
i
K =fznu =
AG° = —iirin K TeHrnamara acocnaHmé «K» — kuiAmatmgaH
A(? HM TONUW MYMKUH €kn A = —AG; A = TPE. [emak, AG®

=zFE TeHrnama acocmga AG HU aHUK/IAW MYMKUWUH. Z HUHT
KUAMaTUHU loKopuaa 6aéH aTunraHaek aHukgaw MyMKUH.

A5” - kmimatuHm /i~ 1 =-AS (LU.68) TeHrnama acocmga
aHMKaaw MyMKUH:

AG® = zZFE,, {11;;( =ZF fﬁo
Jemak:

as°=zf("

Jdemak, ST HM aHuknaw yyyH QHOK Hu 6up Heya Xxun
TemnepaTtypaja ynyaw Kepak.
AH HUHT KnimatmHu (X.4) TeHrnama

E=Ul-+T
acocnpa:
bynnua

aHMKgaWw MyMKWUH. AH° HU aHMKZal Y4YyH Xam HU 6up
HeuTa xun TemnepaTypaja ysyaw Kepak.

LWy xunga 6up KaHya pU3MK KUMEBUIA KaTTa/IMKIAPHUHT
KUIAMaTUHN aHUKIal MYMKUH.
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MoTeHLMOMETPUK
TTpAaw — KOUAYKTO-
MeTPUK TUTpAaw ycynu
CUHrapun (MHAauKaTop-
napgaH conganaHuw
MYMKWH 6ynmaraHga)
044V TUTpAawl YPHUHU
6ocyBUM aHWK, ycynnap-
HUHT 6upngnp. by ycyn
6unaH 6Mp KaH4ya moaaa-
nap apanaliMacuHu TUTp-
naw MyMKuH. FoTteHUu-
OMEeTPUK TUTpNaLl HemT-
pannaHuw HyKTacuja
MOTEHLMANHUHI KECKUH
y3rapuiumra acocniaHraH.

TuTpnaHyBYM 3puUT-
MajaH MabiyM Xaxkmaa
ONINHUG, yHra GeTapad MeTa/l, mMacanaH, pL 3AEKTREAU
Tywupunaan. by anekTpos NHANKaTOp 3N1eKTPoj
MNHAnKaTop 3N1eKTpoa KasloMesib 3/1eKTPo 6unaH TyTawTu-
punno6, rasibBaHUK 3fieMeHT Ty3unagu. TutpnaHaértraH spuT-
Mara TUTPAOBYM 3pUTMagaH Mablym MuUKAopAa 03-034aH
AWNnnb, xap ran 31EMEeHTHUHT 3/1eKTP HWPUTYBYU Kyuu
YnuaHaan. CyHrpa oJIMHraH HaTwkanap KoopAuHaTanap
Avarpammacura kyuupunagn. OpguHaTanap ykura afekTtp
IOPUTYBYN Kyd (EKN MHANKATOP 3/IEKTPOAHUHI NOTeHuna-
nn) Knumatwm, abcumccanap yk.umra aca KylwuaraH sputma-
HUHT XaXXKMU Kyhinnagu. Hatmxkaga X.9-pacmpa Kypcatun-
raH rpacumk xocmn bynaaw.

MoTeHUMann KecKH y3rapraH y4acTKaHUHT ypTacu TUTp-
NaHnW HYKTacuMHWM Kypcatagu. Pacmpa 6y HyKTa TUK YM3MK
6unaH KypcaTu/raH.

~Nap TuUTpnaHyBuYM 3puTMaga 6uUp KaHuya moppa Oyrica
rpaukgarv arpy 4mMsMkKga LyH4a KeckuH ysrapuvwl 6ynagn’
By ycyn 6unaH gmccounanaHuvll MyBo3aHaT KOHCTaHTanapu
6up-6mpunaaH Kyn apkK KunaguraH mogganap apasawimacu-
HW eKn 60CKNYNM anccoumnanaHagnuraH mogaanapHu 6up nyna
TUTpAaw MYMKUH.

K,ywmnnraH MaOH
mMmuk,gopun (CM?)

X.9-pacm.
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XI BOb

SNEKTPONNS

Bu3 ytraH naparpadnapga voHsap MwTupokuga anek-
TPONNT 3pUTMa numga bopaguraH MyBo3aHaT xonat/iapyuHyn —
3NeKTPONINTHN guccoymanaHull, rMgponns, conbeaTiaHuL
Ba LWYHWUHrAeK, 6owk™a anekTpogsapga 6opaguraH MyBo-
3aHaT )"onarnapuHm Kypub umkauk. By Xx,0natnap Bak,Tra
6ornuk amac. LLlyHra kypa, 6y ?~ogucanapra TepmogmHamm-
Ka KOHYHAapWUHW Kynnaw MYMKWUH, 3/IEKTPOKMMEHUHT &y
cox~Nacura 3fIeKTPOKMMEBNIA >KapaéHnap TepMognHamLuKac,
,qeﬁgnaﬂm. " -

NeKTponuTaaH 3/1eKTP OKMMW yTraHga >KapaeH MYBO-
3aHarga bynmanan. DneKTp OKMMU YyTULLIW faBOM 3TapKaH
>KapaéHHUHr'6opuwKn x,am gaBom sTaBsepagu. byHaaH TallK-
apu >kapaéHHu TaBcudsioBUM MuKgopnap (napameTpnap)
yTaéTraH OKMM Kyuura 60rnuk bynan. 9NeKTPOKNMEHUHT
6y co™acu 3MeKTPOKMMEBUI >KapaéHap KuUHeTuMKacu genu-

ANNDNEKTPOSIUT 3pUTMa Ba 3NIEKTPOSTINTNAPHUHT CYylONaH-
ManapugaH Talwkn 3NekKTp MaHbangaH afieKTp OKUMU yTKa-
3unraHga anekTpognapga cogup bynaguraH >kapaeHnapra
3MeKTPONN3 feinnagn. dputmMara UKKUTa 31eKTpos Tywun-
pn6 OynapHnM TallKu 3NeKTp MaHb6anm (MacanaH, akkymy-
NATOP) HMHT KyT6Napu bupnawTupunaca, saputmagaH 31eKkTp
OKMMW yTa 6ownanman. Tawkn aNeKTp MaHbanHuet mycobat
KyTbura bupnawraH 3nekTpog aHog (+) Ba MaHPUM KyT-
6ura 6upnawraH KaTog (—) 37eKTpos Aeinnaan (eKn aHoa-
KaToA y4dacTkanap) gevinmnagn. By BakTha snektpognapga,
rasibBaHUK 3/1eMEHTHUHI KyTbnapuga 6opaguraH >kapaeH-
NapHMHI akcyn 6opagun: aHogda (mycbaT KyT6pa) - okKcuAa-
naHunw, Katogga (MaHU KyT6aa) - KauTapunmw xapa-
éHn 6opagn.
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MacanaH:

+
KaTton aHopg
KaiiTapuL OKCUATaHULL
M+ + e-> M 2C1- - 1B~ CL,
Cu2+ + 2e ™ Cun 40H--4e”~0"™ + 2Hp

2H3IO+ + 2e~SAN + 2H p

By >kapaéHnap HaTuKacuaa, 3/71eKTpo yyacTkanapuia moj-
Janap axxpannb umkagn. by Kumésnii xxapaéH TawilapmaaH be-
punraH anekTp 3Heprusa Tabcupuga 6opagn, AbHU 3N1EKTPO-
Nn3ga 3MeKTp 3Heprus KUMEBUIA aHeprusira anaHagn. by aHep-
rmsnap Ypracugarm Hucbat (6ornaHuw) dapageriHUHT NKKU
K,0HyHUaa 6epunraH:

1 KOHYH. DneKTpoana axxpanub unk,aauraH MogaaH1UHI MUK-
4opun hak,aTrnHa apuTMagaH yraétraH afieKTp Mukgopura —
KYJIOH COHUra 60rnvK,.

OpuTMma opkanu 6up dapagen F = 9,65-10" kr-ake (9,65
10" r-akB) KYJIOH 3N1eKTp yTraHza anektpognapna 6up Kr-sks
(rp-skB) Mogga akpanub umkagw.

MabayMKKM 31eKTp MUKA0PU KyNoH Q = Lt amn-cek (amn-
coar).

ARTNG “nnraH 6y acocuin xxapaéHnap 6unaH 6up Kartopga
Kylingarn éHaku >xapaéHaap xam bopagwm;

1) anekTpogha apanmb UYMKKaH ra3 aToMAapUHUHE 6un-
pUKNG, MoneKkynanap Xocun KUINLW >XapaéHu,

2) meTann Kpuctaasiapym Ba MeTasl/l YYKMacUHWHE XOCUN
6y L >XapaéHu;

3) a/1eKTPoInN3 HaTmKacuga Xocun BynraH maxcysnornap-
HUHT 3puTMa 6unaH y3apo TabCupu >KapaéHu,

4) KyTbnaHunw xogmcacu.

ONeKTPoNn3 yHyMn — amanga anektpognapga 6up Kr-aske
(r-skB) mogua akpasimbé umknwn yuyH 6up dapagein {F) gaH
KYMpPOK 3/1eKTP MUBAOPU Kepak bynaan. byHra cabab tokopunga
KYpcaTunraHgek, 8Hakun >apaéHnapHuHr 6opnwngup. Hatm-
Xaja, Kepakavm mogja bunaH 6up kartopga Hokepak mogaanap
Xam axkpanub unkagu. Amanga, anekTpogfa axpasimbé uMkkaH
Moaganap MUKAOPUHUHT (Papageri KOHyHUra 6uHoaH) axxpa-
N6 YMKULLIKW Kepak BynraH Mmkaopra HucbaTura anekTponus
yHymMu genuvnagn (A) Bay ¢ouns (%) 6unaH mdoganaHaaw:

A=-§-100%
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Wdogacu OWUMIAH .aM
ynyaHavnagn: A=]100- ByHpga 1 - acocuii MOAOAHVIHT aXK-

NAANG YMKULIM YYYH Kepak BynraH anekTp OK.MMU 3UYIUTK
/ = S/j mogaanapHun axxpasinb YMK.MWK YUyH cap KUAWUHTaH
3M1EKTP’ OK,,UMU 3UYSIUTU.

MOAOAOANTAPHUHI SJTEKTPOAAOA AXPANWB 4HKHUJ TAPTUBN

KynuHua, aputmaga 6up Heya xun MoH Gynaan. Maca-
naH cyBnn 3puTManapfa 3nekTponut (MacanaH, y3) WMOH
napt 6”.aH 6% katopga Ne Ba OH- moHnapu bynagn.
MoHnao anekTpogaa 6MpUH-KeTUH 3apsifcu3naHagun.

Tawkn MmaHb6agaH apuTMara bepuiaeTraH 3eKTp Kyuna-
HUW M“araH 2apu, 3feKTpoggaH spuTMara Ba 3puTma-
[JaH 3neKTpoara yraguraH 3/ieKTp MUKA0PU Ba
Tpognapra 6epunaguraH noTeHuman gam
noTeHUMan mabaym MOAAAHUHI MyBO3aHaT
eTraHfaH CyHrrmHa mogaa axpanmb uvk.a 6ownangn. LLyH
X a MogjanapHUHr axkKpasing Ymknl TapTUBUHU Kydna-
H1LL1'katopn 6eTrnnaign. MetannapHUHI KydlaHULW KaTto-
plra ScrSa TypraH noHnap onanH sapad ™ «n~M aca-
AaH CuCl HwuHr cyenu sputmacuga Cn , Cl Ban WOH
napu 60p.~Cwu- 3apsaacm3naHnb, MnMc MeTassl Xoauga spuT-
ManaH axpanmb unk.agn. KyunaHuviinap katopuja Bogopos
s o kopu™ TAABUYW METa/UIAPHUHI Ty3/1apyu 3puTMacum
A a ol 3 KHAMHraHga Kartojfa aBBasl BOAOPOS axkp UMb
unkaan MacanaH, KC1 spuTmacmga katogga Kasimm amac,
6aTu BOoAOpOA aKPLITNG Ynkaan. AHoAAa aHUOHAPHUHT 3a-
NAACU3MIaHULLN Ba aXpannubd YMKUWKM TapTubm xam, ynap

4e~2H 0 + 0, peakuusicu 6opagu.

MogganapHHI KoOHUeHTpauns
BO3aHart noTeHuManu xam ysrapagu.
LieHTpNaHraH sputMacy sneKTponm3 KUIMHraHaa aHogaa Mmop,
CYINTUPUATaH sputMacuja aca aHogga Kucsopog akpal
ynkagn.

Ko™
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KYTBNTAHWN LW

KyT6naHnw >xapaéHn 3/1eKTPOAU3HUHT 60puLl >KapaéHu-
ra Tabcup KuayBuu oMunnapgaH oupnamp.

KyT6naHuw y4u xun 6ynagm — sneKTpoa KyTo/aHu, Kum-
8BMI KyTONAHMWLI Ba KOHLUEHTPaLWOH KyT6MaHuLL.

DNneKkTpoa KyT6naHuw. 3NeKTponms3 xapaéHuaa
6Up anekTpoara anekTpoHaap kenaau, 6owKa 6Up 3nekTpoa-
JaH 3ca KeTaau.

ONeKTpPoNuUTra Tawkn MaHbagaH 3n1eKTp oOKUMU 1 6opunn-
raHza kKarogra afieKTpoH Kenuwu cababnu yHMHr noTeHuma-
NN MaHuiinawaan, akcuHya, aHogdaH 3MeKTPoHMAap KeTu-
wun cababnm yHUHr mycbaT noteHUManu owaan, SbHU afek-
Tpogniap KyTbnawaawn.

ONEeKTPONNTAAH 3M1eKTP OKUMW p'raHfa, 3NeKTPOAHUHT
3NEKTPUK X0NaTu — YHUHT NOTEHUMaN, KyLl 3N1eKTP KaBaTu
3apAAUHUHE 3M4nuru ysrapagn. by xogucara anekTpOLHUHT
KyTOnaHnwmn neilwaT- ByHaa afleKTPOAHUHT 3N1EKTP OKUMMU
bepvwgaH nnrapy x~onatgarm mysosaHaT NoTeHUuanu yara-
paau.

Vkkana anekTpoggarv noteHuman cumkuinap nnruHan-
cn KyTonaHnw DHKOKHM Gepagn. DMeKTPOKUME caHoaTmga
3/IeKTpoAra >Xyfaa Karra afieKTp oKuMun bepunagun, Hatmxkaga
KyT6naHnw QKO K Yam katta 6ynagu.

Arap apuTmacmra nnaarvHa afnekTpognap TyLwupu-
nn6, spuTMmara Tawkn maHbagaH anekTp oKMMu robopusca Ba
6y BakTAa noTeHuuan anvpmacu 1 B ra TeHr bynca, 3aHXup-
Jarv amnepmeTp yHAa 3NeKTP OKUMUHUHT 60PANTUHN Kypca-
Taaun, CyHrpa acTa-CeKMH siHa Hojara sikmHnawaaun. [femak,
6opa-6opa 3aH>X1paa 3/1IeKTP OKUMU KoNiManan. DNeKTpons-
Ja x“aMMa BaKT aHa LWyHJar xoguca cogup bynagn. by xoguca-
HUHT cababnapnHu TeKWNpu6 Kypainmk. OM KOHYHUra my-
BOhUK:

(X1. 1)

6ynaawn; anekTp Kyun | SO K E HUHT Kamainwmn ékm nukmn K
Ba TallKWU I KapLUWINKNAPHUHT Kynannwm éxyn nkkania xos-
HUHT 6Mp BaKTAa cogmp 6ynuiin HaTKacmaa KaMmanmiwm MyMm-
KNH. D/1eKTPOIN3 BaKTMAA TallKW KapLUIUAVK y3rapmaian. Arap
371eKTPO/IN3 HaTMXKacuga 31eKTpoH EMOH yTKasaauraH Mof-
Janap xocun 6ynca, UYKU Kapwuamk owunwm MyMKuH. Jle-
KWH 3M1eKTPONN3 BaKTuAa 3aHXmpaa 3NeKTp OKUMUHUHT AYyK
6ynmnb konuwnra cabab, akat MUKU KapLUUAUKHUHE O K-
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wnpgaHanp, neb 6ynmanman. ByHaaH Tawlkapu, 3/1eKTPOHHU
8MOH yTKasyBuM mogganap \ocun bynmaraHgaiam afiekTpo-
NU3 BaKTUAa 3NEeKTP OK.MMW NYKOATaHAUTMHU KYpULLl MyM-
KUH. LLyHaain kKnnuvb, anekKTposing BakKTUAA 3/1eKTP OKUMMMU
KYUYMHUHT Kamaiuwinra KaplwuiamkKHUHE owmnin cabab byna
onMangun. LLlyHaan skaH, 3/1eKTp OKUMU MYKONMULIMHUHT aco-
cnii cababn E HMHI Kamanmwmngmp. BYHUHT XaKNKaTUTNHN
Kynungarn TaxxpmbagaH Kypuw MymkuH. X1, 1l-pacmpga Kypca-
TUNTaHAEK KUNNG 3aHXNp Ty3alnk.

By pacmga B — Talku aneKkTp MaHb6an, A — 3fIeKTPoNInNT
5in BaHHa, C - ranbBaHomeTp, E, P, O - k™NwmTnap

Arap E kanut P Kanutra tytawtupunca, BAbb L KOH-
Tyn) - KOHTYp OpKann 3/IeKTp OKUMMK yTa 6ownamgm Ba A
BaHHaja aneKTponn3 6opagn. bup kaH4ya BakTaaH cyHr P ka-
nMTHNM E paH y3m6, C ra Tytawtupusica, Talku 3NeKTp MaH-
6an ACOPA (Il KOHTYp) KOHTypAaH ys3wnaraH 6ynagn. [Le-
Mak ACOPB KOHTypuAa 3/1eKTp OKUMUN BYyNIMac/iurn Kepak.
BaxoTaHKMW, ranbBaHOMeTp 6y KOHTypZAa 3/1eKTp OKUMK 60op-
NVUTMHW KypcaTagn. By KOHTypAa KaHaa Kunmb anekTp nau-
40 6ynan? KaHpai Hapca anekTp mMaH6an 6ynuin MyMKuUH
Arap cxemara gukk.at 6unaH Hasap cosicak, 3/ieKTp maHb6au
(hakaTt 3neKTpoOINTAN BaHHa (A) 6y AnwmMm MyMKUHANTN KYpPWU-
Hagu. XakukaTaH X.am, 3/1eKTPOo/IN3 BaKTuaa 3/1eKTPoNnTAN
BaHHa rasibBaHUK 3/ieMeHTra avnaHagu Ba YHUHT 3/1eKTPOA-
napuv opacuja TallKu 3/1eKTp MaHb6aura Kapwu nyHanraH no-
TeHUMannap anvpmacu ByXyara kenagun. By xogucara anekT-
PONNTUK KyTO6MIaHULL €KW KUCKaya KyTbnaHuw dennniagwn.
DeKTPONN3 BaKTUAA 3NEKTPONIUTAN BaHHAHWHI 3feKTpoana
pn opacmpa xocun 6ynraH 31eKTp WPUTYBYM Kydra uyTb6na-
HWLL 371EKTP IOPUTYBYN KYTO Aeb aTanagn. LLYHUHT y4yH, 3fekK-
TPOAU3 BakKTMAa 3aHXupgaru afnekTp OKUMUHUHTE KyUu.

XI. 1-pacm. KyT6naHumLu.
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(X1.2)

6ynagn. by epaa, E~— KyT6/1aHULWW 3NEKTP HOPUTYBUN KyuMn.
KyT6naHnL 3N1eKTp PUTYBUYM Kyuu TallK,M MaHb6aHWHT 3M1eKTP
IOPUTYBYM KyunUra K.apama-K,apLuv myHanrad éynagu.

Arap meTann, wy MeTasi/l MOHWUHW TyTraH apuTmara Ty-
wupunaraH 6ynca (macanaH: Cu metann Cn307 spuTmacura
8KM Zn meTann aputmacura), 6YHUHI HaTmKacuga
KaTMOH 3puUTMafaH 3ieKTpoara yta 6ownanan Ba KenaétraH
3NEeKTPOHHWN HeWTpannaiian: + e—M. Hatmxaga noTeH-
uMan KuimMatu Kyn Mikgopra ysrapmanin. 91eKTPOAHUHT
MycbaT noTeHUManu owraHaa aca 6y >xapaéHHUHT TecKapucum
6opagu: + e Ba AKa noTeHUMan Kyn Minkgopra ysrap-
mMarign. ByHpaali snekTpoanap uyTonaHmaliguraH anekTpognap
geinnagn. Cu, 2N cUHrapwu anekTpoanap WyHaar anekTpoa-

napamp.

Acn (oNTWH, nnaTuHa) MeTaniap y3 WMOHMAapUHU 3pUT-
Mara feapnu tobopmangn. Arap sputmaga 6y mMeTasiniapHUHT
noHnapu (Tysmn) 6ynmaca tokopuga 6aéH stunraH M?” "M~ +
e XkapaéH 6opmarign. TawkapmugaH 60pUIraH Kam OKUM XaMm
3NEKTPOAHUHT NoTeHUManmHu ceamnapnnysraptmpagm. byH-
Jan?anekTpoasiapra vgean KyTonaHysyaH anekTpognap N&LL-

Kumésnii kyT6naHuw. HOKopuaa KenTupuaraH MUCOSTHU
Kypu6 unkaiinuk. CynbaT KUc/ioTa apuTMacura nnaTtmHagaH
AcanraH MKKU 3/1eKTpoA TYWUPUInG TallkapuaaH s/1eKTp
OKMMM toGopusca, Katogaaru noTeHUMasn BOAOPOAHUHT My-
BO3aHaT noTeHUManapuaaH owraHugaH CyHr Katoaga BoAo-
poA axpanmbé umMka Gownaiian, aHogda aca KUCMopo4 axkpa-
nagw.

JnekTpofsapia axxpanué unmkaéTraH 6y rasnap naatuvHa
anekTpoara aacopbunaHm6, ras anekTpogsiap — KUCA0pos
Xamaa Bofopo/ 3NeKTPOAHM Xocua Kuiaan. Hatuxkaaa, cynb-
aT KuUcnoTa spuTMacura TyWwmpuaraH naatvHa niaactTMHka-
napga Kucropof xamja BOAOPOA 3feKTpognapaaH méopat
Kyingaru rasibBaHUK 3/1eMeHT BY)KyAra Kenagu:

P1(H,)-] H,80,31"02(P1)

By rasibBaHUK 3/1eMeHTHUHT 3/1eEKTP IOPUTYBUM KyUM 3/1EKT-
ponv3 gaBoMmMAa acta-CeKMH olla 6opagun Ba, HUXOAT, Y3U-
HUHT 9HT IOKOpPU KuiiMatura spuwagn. dNeKTPosin3 xapaé-
HMAaa KaTogra Talwku MaH6afaH 3/1eKTPOH Kenaau Ba Katoa-
fa Kalitapunuw >kapaéHu 6opaaun. AHoAAAH 3NEKTPOH KeTa-
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AN Ba aHoAda OKcua/aHWLW peakumsacu 6opagu. ManbBaHUK
3NeMeHT 3/1eKTpoAsiapuaa Teckapu xapaeH 6opagn. _Kat g
OaH 3MeKTpPOH KeTagu Ba OKCMANaHuL peakuuscu 6opagw,
aHoAra afleKTpoHMap Kenaau Ba KanWTapuaull peakumsacu
6opagu. LLyHaan K1Nn6, aneKTposin3 XkapaeHnaa Katos aHoa-
ra Ba aHoj kartogra awnaHagu. Ly cababgaH, 3nekTponms
»XapaéHuga 3/eKTpoam3épaa xocun bynraH KyTénaHuW rvb-
BaAHWK 3/IEMEHTUHMHT 3/1EKTP OKMMU TalLKW 3/IeEKTP M a H
HUHT 3/1eKTP OKMMWUra Kapliu TOMOHra HyHanraH 6ynaaw.
HaTwxkaaa 3aH>kupga anekTp Kyuu kamaagu. Jemak, oKopu-
AN'TM on g a KyTonaHUWHUHE cababn ranbBaHUK 3/1EMEHT-
HUHT ByXyara kenuwugup. LLIyHWHC yyyH 6y xun KyTbna
HULL KUMEBUI Ly THMaHnw aeiinnagn. KoHUeHTpayunoH KyT -
NaHuW 3NeKTPONINT BaHHacUa KOHLUEHTpauuoH ranbBaHuK
3NeMEeHTHU BYXyAra KenvwmgaH xam "N6naHuw coaup
OynuLWIKN MYMKWUH. Arap 3/1eKTpoj KaiTap 6ynca, SsbHU Me-
Tasin Tapkubuga wy MeTanaHUHI MoHUK BynraH sputmara Ty-
WwvpunraHga, macanaH;

CnHCu5041rcCn

3aHXupuaaH snekTp OKMMU yTKasusica, Katogga MUc noHna-
pu spuTMagaH 3nekTpoara >"M6 kamTapwagu, Mmuc

aKpamb umkuwmn cababnn katogga Cu HUHI KOHUEHTpa-
JaMMaBgwn, aHogga aca akcmH4aCu- «mwi “H U N a -
LMACK Kynasan, YyHKW aHoAfa v v ¢ 3/IEKTPOKUMEBUN XKapa-

éHrayuypab "uniign. Hatuxkaga BaHHaga Kyiingarn KoHUeHT-
pauMoH rasibBaHMK 3M1EMEHT BYXXyAra Kenagu.

Cnl“Ccn80o,, Cng80)"Cn
C,<C,

ManbBaHWK 3nemeHTAa Katogpa (-) okcmpaw ™ (Cwu-
2e "CuN"), aHogpa (+) KanTapunmw (Cn  +2e->Cun) >Kapa
&Hnapu 6opagm, SbHU 3NEeKTPOH KaToAfaH aHogara TOMoH ) \pa-
KaT Knnagn. SNeKTposing xxapaéHnaa Teckapm >xxapaeH 6opaan
— KaTogaa KaTapuivll Ba aHoA[a OKCUAMaHULL XKapaeHna-
pu 6opagn, SSbHW 3/IEKTPOH aHoAdaH KaToj TOMOH XxapakaT
knnagn LUy cababnm aneKTponu3 HaTvKacuaa aneKTponnsepaa
X0CWM ByNraH ranbBaHUK 3/1EMEHTHUHT. 3/IEKTP OKMMUW Tall-
KN 3/1eKTP MaHOaMHUHT 3MeKTP OKMMMUra Kapliy nyHanraH
6ynagn. Hatmxkaga 3/1eKTpOKUMEBUIA 3aHXKMpAa 3/1EKTP OKUMU

*MOpataa, 6yHAalh KOHLEHTPALMOH 3/1eMeHTNapPHUHT 3N1eKTP
IOPUTYBUM Kyun Kam 6ynaanm, 6ab3aH aca, MacanaH, KoM-
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naekc Ty3nap aNeKTpPosin3 K,WinHraHaa Katra kniimatra apu-
wagm.

AyTocnsnaHppuw. KytonaHuw xkapaéHu afeKTposns 6u-
NaH Mabnayr™N'mMuBgopa mMoafa axpatnbd ovLl YUyH OpTUK;Ya
3MeKTp 3Heprusa capp KMNMwHU tTanab kunagu. by aca 3apap-
anp. WyHra kypa, KyT6aHnWwHU NyKoTuUL ékn Xyaa bynma-
raHAa YHVHI TabCUPMHU KaMaTupuLira xapakat KUIVHagu.

DNeKTpoNun3 XapaéHuga KyTonaHnWHN RyKOTULL KYyT6CKU3-
NaHTMpuw (genonapusauns) gerinnagn. KyténaHuwHM nykKo-
TULL YYYH YHUHT cababnapuHu riykotuwl kepak. KoHueHTpa-
LWOH KyT6NaHWUL, 3pUuTMaHu WNAAATAW apanawTmpuil nynm
6unaH NYKOTUINLLIN MYMKWH, IEKWUH YHWN BYTYyHMan NyK KUn6
6ynmangn, YyHKW anekTpognapga xocun éynraH gugdysmonH
Katnam (3/eKTpoadaH akpanMamguraH CylKAUK Katiamu)
6yHra inyn kyimaman. OpTukya NOHHU (BU3HUHT MUCOTIMMKU3aa

HW) YYKTUPULL Wynn 6uaH XaMm KOHLEeHTpauuoH KyTo-
NaHuLWAaH KyTY/IUW MyMKUH.

KuméBuin KyT6/1aHULLIHM 3ca 3NeKTpogapaa axpanub vm-
KaéTraH mogfanap 6usiaH 0COH peakuusira KupvaguraH Moj-
JanapHu Kyl opKaniyu MyKOTULL MYMKUH. MacanaH, anek-
Tpoanapfa KUcnopoh xam, BoAopon Xam axkpanmb ymkaéTraH
6ynca, KaiTapyBuM Ba OKCUMAMNOBYM MoAdanapHU KyLiumw 6um-
NaH ynapHu MyKoTUL MYMKUH. Kucnopog axpanmé 4mkaét-
raH 3feKTpoS KUcMura Kaitapysum, BoAopo4 aXxpainmé ymka-
8rraH 3fieKTpoA KMcmura aca oKCUA/10BYM MoAAa KyLuuiaau.

KaTog Ba aHoA4 KucMnapuga KyT6cusnaHTupysumn cmdatu-
Oa Typnu Mogganap wvlnatunaraHga yjsap wapouTtra Kapab,
TYp/An fapaxkarada OKCUA/IaHULLN KN KanTapuanwmy MyMKUH.
KywunraH mMogfaHuHI Karcu fapakaja Kartapunuwinm (8ku
OKCUANAHWLLIW) WY MOAAAHUHI KOHUEHTpauuscura, 3/eKT-
POAHUHI Tabmatura, YHUHr MoTeHUWas MUKAopura, Temne-
paTypa Ba KaTanusatopnapra 6ornuk- MacanaH, HUTpaT Kuc-
NoTa KypTOLLMH 3M1eKTPoAAa, acocaH, rmapocunamMmmHrada, Mmuc
3/1eKTpoAfa 3ca aMMUaKraya Kaktapunumwm MmymkuH. Hutpo-
6eH30n1 (CMHjNOJj) muc anekTpogaa aHuAnHrava, (CMH.NHj)
njaTVHa €KN HUKeNb 3/1eKTpoaaa (VLWKOpAU MyXuTaa) a3ok-
cmnbensonrada (QH”NOJj), pyx anekTpogga aca rugpobeH3os-
raya CgHjNHOH kalitapnamwm MmyMKUH Ba X0Kaso.

KanTapnnuiwl peakumsanapuHu 3feKTPoOKUMEBUIN ycynaa
0Nn6 6opuwl ofjaTaary KUMEBUIA ycynniapaaH aHva yeTyHAup.
ButTta genonspusatopgaH (KyTécmsnaHTUpyBUYM mMogga) Lia-
POUTHU y3rapTmpub Typnu gapaxkaga KaitapunaraH (Eku aHog
yyacTKacuia okKcupnaHraH) Kkatop mogganap osinil MyMKUH.
Coth KMMEBMI ycynga aca, Mab/lym dapadkaga KauTapusiraH

362



(Bkn okcmpgnaHraH) mogja onuul ydyyH 6olik.a-6owk,a ™ T a -
nuayBuM (OKCUAMAaHYBYM) MOAAA Kepak 6ynaan. By yCynHUHT
AHa 6Up ad3a1INTY KanTapununLl XkapaéHuga onMHraH mogaa
To3a bynaan, KanTapyBum (OKCUAMOBYM) MOAJa apasalimMacu

ANNNTQQ cOXacupa, ONeuMH KucnotajaH cTteapuH Kucora,
VLWIKOPUA MyxmnTtaa 6eH30MH KucnotagaH TeTpabeH30MH Kuc-
fiota NMUPUAVMHAAH NUNEPUAVH ONVHAAW. ANbAerung sa Ke
ToOHAAaH 6Mp Hedya xmMn mMogdanap O/IMHaAM Ba X0Kaso.

ax panunw MNOTEHUWVANW BA AXPANVW KYYNTAHULWN

Bupop KaTMoH spuTMagaH (Katogga) MeTauul Xomaa ax-
pasinG YMKULLM YUYH Y Y3 3apsiavHN 6epuln Kepak. J1eKUH
3N1eKTpoa NOTeHUUaTapHUHE X0CuUn bynuwmnaad Kypmé ytun-
raHfek, MeTasiiap spyTmMara UoH Xonmga yTuilira uHtunaam
MeTannapHUHr 6y Tabnatu KaTUOHHUHI 3apsacu3naHuimnra
Kapwunink kunagn. by KaplWAWKHW eHrULW YYyH Karagra
Mab/slyMm noTeHuman 6epuwl kepak. LyHpganm Kunmnb, KatioH
3apsaacu3naHnt KaTogga axpaguwn, SbHU 3MEKTPOIM3 XKa
naéHn 6opuLLIM y4YyH 3neKTpogra 6epunaguraH noTeHuman
aKpannMb YMKULLIM KepaK OynraH Ly MeTasUTHUHT
WwapouTaa Xocua KunaguraH Mmyso3saHart noteHuvanugaH 6uvp
03 bynica xam Kynpok éynuwmn kepak. KaTMOHHUHT 3apsife
NaHULLN YYyH Kepak bynraH MUHUMYM AOTeHuMan adKpaamil
noTeHuMarim ékun (arap 3JieKTponu3 HaTuxKacuaa 3/1eKTpoj
apuca) 3pull NoTeHUManu AeAnnagun.

MeTanniapHUHI X0CMN KunaguraH noteHumanu (MoHNap-
HWHI ypTaya akTUBAUTU a =1 6ynraH spuTMajga) ynapHUHI
HOpMaU1 NoTeHUManu 6unaH ndoganaHagn. LLUYHUHT yuyH xam
Ky4YnaHuULWNap KaTopu axpaamwl NoTeHUNATUHUHT MUHVUMYM
MUKAOPUHU ndogaxanan.

opuUTMagaH 3NeKTP OKMMUHWHE YTULLIW Ba 3/1€KTPOSIN3-
HUHI 60pyLIN YUyH TalWKu MaHbagaH GepwunaguraH 3/eKTp
IOPUTYBYM Ky4 Mab/yM MUHUMYM KUAMaTgaH Kam 6ynmacnu-
rm Kepak. ByHpal 3/1eKTp OpPUTYBUYM KyY adKpa/vLL KyuslaHULLIN

ANNTE ™ 'aHuWw . AManga 6Mpop MOAAAHMHE aXpasmb um-
KULIKM YYYyH Kepak OynaguraH akpaimw noteHumann 6ab3u
cababnapra Kypa wy MoAAaHWHI \yBo3aHaT NoTeHuu”~ura
HucbataH Kyn bynagn. By \orcaTa anekTpogiary yra Kyuna-
HULL €KN yTa KyynaHuw noTeHumanu genvunagun.
MogpaanapHUHI 371eKTPO/IN3 BaKTMAa axpanué Takuwm

YUYYH Kepak bynraH MUHMMyMm QHO K kyT6naHuw KO K gaH
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aH4yaruHa Kyn 6ynmumn kepak.
By Xon anekTponu3garun yTa
Ky4naHuLW gernnagu.
YTa KyynaHuw noTeHuuna-
NV Ba 3M1eKTPONN3 yTa Kyuyna-
HULW KYyT6/1aHULL 3rpu Yn3urm
ycynu 6unaH aHUKAaHagu.
KyT6naHuw arpm u4umsurun
YCY/NIMHWN KUCM0pOoA XamAaa BO-
LOPOAHUHT aXpannb YNKuLIKn
Muconuaa Kypué umk.amamk.
Cynbat KucnoTa spurmMmacu-
V,, o ra nnatuHa 31eKTpos TyLu-
noteHumas;ag™H\Nul " anwn. Naw™ anekTp MaHb6a-
uiaH KenaeTraH Ky4/JaHuL
acTa-ceKuMH owmnpmnb 6opunca Ba Wy 6munaH 6upra spntma-
JaH yTaéTraH 3MeKTp OKMMUHWHI Kyuu MuUaanamnepmeTp
épAammpa Ba 3nekTpoggarv noteHumMan MWASIMBObTMETP
épaamn 6wunaH ynuab 6opunca, Xl.2-pacmpga KypcaTu/raH
rpaguk xocun kKunuHagu. padukga abecumccanap ykura
aneKTpogaaru noteHuuan n, opauHaTanap ykura aca afnekTp
OKMMU Ky4un | Kyiinnagn, NyHKTUP 4n3mk | — xun yTkas-
rmynap ydyyH maHcybamp.

Arap anekTtpoggaru nNoTeHUMan KuUiMaTu ypHura tall-
KapugaH 6epunraH KyudaaHuw (3/IeKTp HPUTYBYU Kyu)
KylunraHga xam xygam X.2-pacmparumjek rpaduk Xocun
6ynagn.

MpadmkgaH KypmHMG TypmbanKn, Tawku KydaaHuw (no-
TeHuMan) owunwn 6unaH aneKTp OKUM Kyuun gactnab cekuH
owaau, arap anektpognapra TawkapugaH b6epunaguraH
(30 K) axkpanuw KyuynaHuwungaH Kam 6ysca, axpaimw Kyd-
NaHuvLLMraya s/1eKTPosINTAAH XKya KyUYcu3 3/1IeKTP OKMMU yTa-
an. By -- axpanuuw KydnaHuwurada 6ynraH oKumra uongu,
o/(mnr gennnaan. KNongnkokmm coxacuga KaTogHUHT MOTeH-
unanm Hopman BOAOPOL MNOTeHUManura HucbataH mycbat-
POK, aHOAHWHI MOTEHLMaNM HOpMas KWUCAOPOS 3/1eKTPOL
noTeHunanura HucbataH mMmaHOUipok bynaan. TawKnM Kyu-
NaHuw (noTeHuMan) MabymM MUKAOPra eTraHfaH CyHr 3ca
3/1eKTP OKUMU Ky4un Te3 owmnb Ketagu. By xon Tawku Ky4yna-
HULW KYTO6/1aHWLW 3NEeKTP OPUTYBUYM KyydmgaH (lokopuaaru
Muconga Talwku MaHb6agaH 6epunaguraH afieKTp PUTYBYUU
Ky4d KWUC/MOpPO4 Xamaa BOAOPOJ 3/eKTpognapufaH Ty3usraH
raslbBaHMK 3/1IEMEHTHUHT 3M1EKTP HPUTYBYM KyuujaH) op-
TUK bynraHgarnHa 103 bepagu.
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Arpun YnsukKa yTKasuaraH ypuHMaHuHr abecumccanap yku
6unaH KecuwraH HykTacn akpanuw kydnaHuwn {Ej Hn
KypcaTag

,» HNO3, H:PO,, NaOH, KOH napHUMHI axpanui
noTeHUnann Kapunb 6mp xmn 6ynmb, TaxmmHaH 1,70 B ra
TEHIUIN KYPUHNG Typnban, ByHUHr cababu wyku, 6y anek-
TPONUTMIAPHUHT 3MEKTPO/IN3N HaTUXKacuga CyB napyanaHmo,
KaToaa BOAOPOA, aHo44a 3ca KUCMopon akpanmb uvkagu.
Acnnpa 6y aneKTPONUTAAPHUHT aXXpasiull KyUYaaHULN Kyun-
Jaruy rafibBaHUK 3/1IEMEHTHUHT 3/1eKTP IOpUTYBYM Kyuura (1,un/
B ra) TEHr 6ynmwn Kepak 3gu;

P1(H2)-/kucnota/+02(P0

JeMak, K1Ucnopo/ xamaa BoAopo/ 3/1eKTpoaiapaa yra Kyu-
nannw T = 0,63 B ra TeHT, AbHMY;

Mn==E,-E, (X1.3)
by epga, BN — adkpanuuwl KydnaHmwm, EN — Ky TonaHuw anekTp
IOPUTYBYN Kyuu; T — yTa KyunaHuw. By yTa KyynaHuLl afek-
Tpoadarun yra KydnaHuw MUTMHAUCUTA TEHT.

WyHpai kKnnmb, yTa KyudnaHuw— adKpauwl KyyaHuwm
6unaH aneKTpoa/apiaru MyBo3aHaT MOTeHUMamMapu auipma-
CW, STbBHU Ky TOM1aHNLL 3/1eEKTP HPUTYBUN KYUUHUHT alinpMIiAcira
TEHTr. .

LUyHUHTOeK, 3NeKTPOAHUHI yTa Ky4ynaHuWwn Kynngaru
hopmyna 6unaH xam xmcobnaHagw:

JB= - Pw
EKIn

.=+ 1, (X1.4)

Oy epfa: N — 3NeKrpojaarv axxpanuil 8Ky 3/1eKTPOLHUHT 3puULL
noTeHUManu; 1 — 3AeKTPOAHUHI MyBO3aHaT noteHumanu. e-
MaK, MOAAaHN axXpaTnd YmkapuLl ydyH opTuKYa aHeprus (ri?)
capg KWIVHULLN Kepak.

NeKTpoada rasnap axpanamdé ynkuwmn 6unaH GopaguraH
371eKTPON3Nap 6oLLIKa 3NeKTPoNm3napaaH ysmra xoc 6up Kax-
ya xycycusaTnapu 6unaH dapkk™mnagn. by xycycuatnap nuvga
3HT axaMUATINCK 3/1EKTPOAAA a3 aXKpasTnG YAKNLLN YUYH XXyaa
KYH 3/1eKTP 3HEePrusHUHI Kepak 6ynvwmnanp”

NaHULWHUWHT KaTTa 6ynwmnanp. 31eKTponus inynm unaH ras-
SlapHM 01 YYyH capd bynagmraH snekTp aHeprusa 6y peak-
UM yudyH TepMoguMHaMuKa ycynmaa xucobnaHraH Hasapum
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3HeprusigaH 6up Heda mapTta Kyn 6ynagn. CaHoaTga sneKTpo-
KUMEBUIA ycyn 6unaH Kucropog, BOAOPOA, XJI0p CUMHrapu
rasnap Kyn Mukgopaa onimHagn. LLyHWHT yuyyH 3n1eKTponmsga
opTuK4a capg bynagmraH snekTp SHEPrUsiCMHU KamaniTnpuLl
KaTTa aMasimii axammusaTra ara.

YTa Ky4dynaHuw MUKAOPU 6Mp KaH4vya oMwusra, macasiaH,
3NEeKTPOSIMTHUHT TabuaTu Ba 3/1EKTPOSIUT 3PUTMAHUHT KOH-
LeHTpauumscura, anekTpog cmdatnaa niatmarad MeTalTHUHT
Tabuatura Ba YHUHI cUpTUra KaHjan nwinios 6epunraHamrn-
ra, acocaH 3feKTp OKUMMUHUHI 3u4aurura* Ba temneparypa-
ra 6ornuk.

YTa KyusiaHULL Xogmcacu Karta amanuin axammatra sra. Bo-
OOPOAHVHT 5Ma Ky4dnaHULN XyJa MyKammasl TeKLMPUIraH.
X03Mp yTa KyynaHuwira KMHeTuK omunniap cabab 6ynca Ke-
pak, geraH cukpaap x.am 6op.

BOAoOpOAHMHI KaToAAa aXKpannbd YNKULLIK BUPUH-KETUH 60-
paguraH Kyhugaru >xapaéHnapgaH neopart:

1 Kartog Knucmmga KamanmraH Bo4opos NOHMapUHUHT YPHN-
HM Konjaw y4dyH sputmagarn H30+ noHnapm karogra aud-
hysmanaHagw.

2. TMApOKCOHNIA MoHMAA NPOTOH cyB 6unaH myc-
TaKam bornaHraH. Jderngparayma H30" M HMNO + 6ynmac-
AaH Typunb rMapoKCOHWM 3apsacmsniaHa onMmanan.

3. Bogopoga noHu Katogaa 3apsiacmsnaHmnb, Helitpan atomra
alinaHaau Ba anekTpofra agcopbunaHagn: HN+ e H

4. KaTop t03acu agcopbmunaHraH Bogopos atomiapuy 6unaH
TYWVUHraHaH CyHr Bof0pof aToMiapy Monekyna \ocua Kunagu
Ba 3/1eKTpoAAaH apuTmMara yraju:

2H (apcop6) -> (sputm™a)

5. OpuTma Boopoa MosieKynanapu 6unaH TyinHraHgaH cyHr
BOAOPOA Nydhakyanapu aputMagaH xasora yTaju.

BOAOPOAHUHT aXXpannb YMKuIngarm yMyMumii Te3NnUK 3HT
CEKMNH 6opaguraH' >xapaéH Tes3nurn 6unaH ynyaHagwn, CekKuH
60pyBUM aHa LYy >KapaéH yTa Ky4dnaHuwra cabab éynagn. H. W.
Ko603eB (hnkpuya 6y ceKuH 60pyBUYUN >KapaéH aToMIapHUHT
Mosiekynara anaHmwmn 2H”-> »xapaéHungmp. A. H. ®pywm-
KUH (huKpmnya aca 6y 3apsagcmsnaHumil + e H)xapaéHu-
anp. WyHpan knnmnb, Xxo3upraya yta KyuaaHuw Hasapusicnga
yTa KyynaHuwiapHUHr cababu tyrpucmnga mabaym 6mup dumkp-
Ta KefIMHraH amac.

* DNeKTPOAHUHT 6up to3a bupnurura, macanaH, 1 cv”3ara T7pwu
KeNraH OKUM KyrL 3/1eKTP OKMMUHUHT 3U4nuru aeiinnagn.
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apuTManap apanawmacuiaH K,aicu mogfa OCOH Ba 60LL-
KanapugaH onanH axkpasimbé YNKnLWKn TapTnouHm benrvnawiga
Ky4ynaHuwiap kKatopu 6unaH 6up katopfa 5°a KydnaHuwHn
Xam 3abTmbopra onuw Kepak. MacanaH, KyysaHuwiap KaTo-
pnga Fe, Pb, Zn nap BogopoaaaH okopuga typagu. LLUYyHUHT
YUYYH ON4MH BOAOPOA, CYHrpa MeTasllap axkpanubd agk™Mrim
Kepak 3w, NIeKNH BOAOPOSA yTa Kyd/naHULN loKopu 6ynraH-
NN yuyyH 0y MeTasiIapHUHE aXpasinbé YMKULL AOoTeHUnanu
BOAOPOAHUKMAAH KaMm 6ynafu Ba 3NeKTPoaM3 BakKTuaa BOLO-
poa 6y meTannapgaH KelinH axkpanub ymkagn.”
KyprowmHHWHI HOpMan noteHunann - ---—--- 0,12 B BO-
OOPOAHUMKMN 3ca = +0,0 rarenr. KyprowwnH snekrpogaa
BOLOPOAHUHT yTa KyynaHuwu 1 —0,64 ra TeHr. [emak, yTa-
Ky4ynaHumw xmcobra onMHraHga, KyudiaHull katopuja BOJO-
poA KyprowvHgaH okopuga Typagu. TawkapugaH sputMmara
6epunaguraH 371eKTp OKUMUHUHT Ky4aaHULWHK owumpa 60-
puvw HaTtmwkacuga KaTof snekTpogfa noTeHuuasn n 0,1/
BO/IbTra etraHga KyprowwnH sa n = — 0,64 BonbTra etraHga
BOZOPOA aXpasmb uymka 6ownaian. 3neKTponusga, Aemak,
ONANH KYProOWMH CYHI BOAOPOA axXpanub unkaan. KyprowmH
BOAOPOAHU YHU HelTpan upukmanapiaH cMKub6 yvkapa on-

ANNT H ZNSON spuTMaga B ra TeHr, pyx anek-
Tpoana BOAOPOAHUHT yTa KyysiaHuw noteHunanan @ —u,/ B
ra TeHr. Jemak, 6y wapoutaa KydnaHuw Katopuga BOLOPOL
pyxzaH lokopuaa typaau. Tawk~ MaH6agaH 6epuiaguraH anek-
TpHUHT 30K kyualiTupa 6opunraHja, kKarogfa noTeHuman
— 0522 B raetraHfa pyx sa — 0,7 B eTraHa BOL0PO/, aXpa-
nuné’'unkagn. Xyganm wyHpam 0,76 B. Pyx anekTtpogna
BOAOPOAHU yTa Kyd/aHuw noteHumann JH2 ---—---
TpUi cynbaTt spuTmMacuja BOAOPOAHUHI MyBO3aHaT MOTEH-
unanu = - 0,41 B, Aemak, HelTpas spHTMaga pyx aNeKT-
poffa BOLOPOAHUHI aXXpand YMKML MNoTeHumanu
1,11 B. Aemak, aneKTponusga pyx - ----—-- 0,76 B pga, BOAO-
poa 3ca n - 111 B ga axpanub umkagu. Jemak, yta
Ky4laHUWN3bTnb0pra oNiMHca KyudsiaHull KaTtopuia BOA0pPOA,
pyxgaH loKopwu Typaan. emak, pyx BO4OPOAHU YHUHT 6UPUK-
MacugaH CMKM6 Ymkapa onmvanmgn. byHgaH Zn + 2HC1  Znui,
+ H, peakuusicu 6opmangn, geraH xysoca yukagun. J1ekKuH
amanga 6y peakuua 6opagu, nabopatopuaga Knnn ac6obmga
Wy peakuus épgamuja BoAopon o/IMHaAN-Ky?

Zn + 2HC1 -> ZnCl, + H peakuyusicu WNrMHAW peak-
una 6ynunob, y aNeKTPoKMMEBUM peakunagmp. Pyx naacTuH-
kacn HC1 sputmacura TywmpunraHga 6up Knem pyx anek-
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TPOKMMEBUU 3pUNAN, ABHU Zn™+ >;011Mfa sputmara yraau,
(Zn -> Zn + 2e). by peakuusa HaTwxacuga xocun b6ynaraH
3M1eKTPOH M/lacTUHKa t3acuja K;0nmb, yHUn mMaHpuin 3apsag-
navam Ba KaTuoH (Zn™+, H30+) nap TopTUANG 31eKTp Kyl
KaBaTu XoCuU/ Gynagn. J/eKTpoa NoTeHUManu KaTta 6ynraH-
nvrngaH H30+ noHK pyx to3acujaH 3MNeKTPOHAapHU o0nnb
3apsagcusnaHagn. PyXHUHE siHTM nopumsnapu 3fieKTpoKu-
MeBUKN 3pub, MyBO3aHaT noTeHuuann (MyBo3aHaT) TUKa-
Haan. LWyHaah Knnné 6UpPUH-KeTUH Kyhugaru >xapaéH 60-
paau;

a) 2 n(metann) + nH30 -> Zn~*+nH20 + 2é
N2H30+ +2é-~ 2H20 + H?2

Zn +2H30+ = Zn™M* + HT

6) Zn + 2HC1 = ZnCIl2 + H3

Zn + 2H30++2CI'= Zn™"++2CIr+H2
BazZn+2H30+=Zn2++H?2

By TeHrnamanapgaH a Ba B TeHr1amasiapHUHI 6Up X1 Ha-
TN:Ta bepuln Kopuaa 6aéH sTUAraHNapHM Tacauknangn

Tapkunbuga kucnopog, 6ynraH Kucnotanap, nwkopnaap, nil-
KOpUW Ba ULLKOPWIA ep MeTannap Ty3napu ruaponmsnpa ka-
Tog4a BO4OPOA aXpanagw.

a) kucnotanu myxmutga 2H O++2e -> 2H,0 + H

6) nwkopuin myxutga 2H20 + 2e -> 20H-+H

AHOALA KMC/0POo4 axKpasind unkKagm: n

a) kucnotanun myxmtaa; 6H 0+— 4e 4H O + O

6) nwkopuin myxutga; 40H -—4e 2H 0~ O A~

AKKYMYNATOPJSIAPHUHI MwWwnawm xam BOAOPOAHUHT
IOKOPWU yTa KyunaHuliura acocnaHraH, akc xonga sapsgna-
HULW XapaéHua akkymynatopnapza BoAopos axpanub uun-
Kap aaw.

MogfanapHu anekTpoaia axpanmbé YMKuL TapTnoun anek-
TPOAHVHTI Kaicn MaTepuanjaH sicasiraHamrura xam 6ornmk. Cu-
Mob64aH 6olKa xamma anekTpogsapia okopuga 6aéH aTusl-
raH mysoxasanap y3 KyudmHW caknab konagu. Arap anekTpos
cupatuga cumob onnHca, tkopugarn Taptmé 6ysumnagn. Ma-
caniaH, KC1 spntmacm cumob anekTpog épgamuia 3neKTpo-
N3 KUWAMHraHaa KaTojua BOAOPOJS 3Mac, Kaluid axpannb
ynkagwn. byHra acocuii cabab, Ka/IMMHUHT cuMobra MoMmnNnun-
M, SbHW amasibrama Xocusl KUInW XYCYCUATUHWUHE Ky4Ynu-
nvrnamp.



KATVOHNAPHUHI BUPTAIMKAA KANTAPUAVLWN

KynuHua Kepaknu MeTa/I/THUHI KaToAua KarnTapuamiwmv Ba
MeTas1n Xonmaa aXXpainbd YMKULLK, 3puTMaga MaBxyn oynraH
apanawimajgarn KaTUOHAapHWHI Ba BOAOPOA WOHUHUHT 6up-
ra/inkga Kantapuauwm, SbHU axkpanmb Ynk.mwm 6unaH my-
pakkab6nawagn. by meTannap apanatiMmanapuHmn 3NeKTPOKUM-
éBUi To3anaw (padumHaymsnail), 6ab3v MeTa/lTapPHUHT t03a-
CMHU 6owK;a MeTaiap 6unaH K.onnaw (Tuinanawl, KymyLd-
naw, xpomnaiw) kKabw >xapaéHnapuja KaTTa amanuii axamu-
ATra ara 6ynradH myammoaup. MacanaH, pyX Ty3/1apUHUHT CyB-
farn spuTMacu 3/1eKTPoNin3 KUAuHraHga pyx éunaH 6upra-
NKZa BOLOPOA XaM adKpa/inb unk,aau.

Ty3napHUHT cyBfaru spytManapuga (katogaa) 6y Ty3HUHT
KaTuoHn 6unaH 6up K,atopfa BOAOPOA MOHMAPU XaM MaBXy[
6ynagn.

Bopopoa MOHMapHWHI KOHLUEHTpaumsacu sputmaHuHr OH
— Kuimatu 6unaH aHuKgaHunagu.

Arap Katop 3NeKTPOAVUHUHI NOTEHLMaIN BOAOPOS NOHU-
HUHI MyBO3aHaT noTeHUManungaH MaHUIRPOK, Kuiimatga
6ynca, MKKasia MOH xam bupranvkia K.antapunagu. Arap me-
Tana MOHWHUHI 3puTMajarn mMyBo3aHaT MnoTeHuuanu, BoAO-
pOA MOHWHWHI WYy 3puTMajary MyBo3aHaT MoTeHUnanmaaH
MaH(QURpoK Bysca, KaTog Kyusm KyTofiaHraH xonga noHnap-
HWUHI MyBO3aHaT NoTeHLUManiapura Hucb6araH mMycbaTpok. no-
TeHUWasra ara 6ynraHga xam nkkana uoH buprannkga kanmta-
punagwn.

XI. 3-pacmpa MeTann Ba BOAOPOA MOHMAPU YUYYH KyT6na-
HULL 3rpUCK CXeMaTUK pasuLLfa TacBMpaaHraH. Pacmaa Kypca-

X1.3-paem. MeTann Ba BOAOPOA MOLIAPUHUHT Bupranvkaa K.aitapuau.wum'
YUyH NTGMaHULW 3rpy YU3UTU.
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TUNTraHaekK, MeTaJUTHUHI MyBO3aHaT noTeHuunanan Boaopoa-

HUHI MyBO3aHaT noteHumanugaH (" hj) mMaHpUApok. (pyx,
BOAOPOA WMOHMNapuia Ly X011 MaBxyn). Boaopos MOHUHWHT
KanTapunmwmn kKatra yTa KyynaHuw 6unaH 6opagu, LyHra
Kypa YHUHT Ky4/laHWLW 3rpucu ETUKPOK bynaan (2- 4nsnk),
MeTa/l1 MOHUHWHT KaATapuinm KUYUK yTa KyysaHuw 6unaH
60paawn, WyHra Kypa, y KeCKUHpPOK y3rapagn (1-4n3uk).

dnekTpog noteHuwann — HucbataH MycbaTpok
bynraHga, Bo4OpOA4 Xam, MeTaslsl Xam KanTapwuimangn, arap
3NeKTpoA noTeHuMann ™Ba  opanuruga bynca, akart Bo-
OO0pOA WMOHW KalTapwunagu, MeTa/ln MOHW KaiTapunmangn.
OneKTpo4 noTeHUMann  gaH MaH(@UUpPoK bynraHaa, BoAo-
poA MeTa/uT MOHW Gupra KatTapuiagu.

1- UN3NK 2- YN3MKKA HUCOaTaH KeCKWH y3rapraHga, KyT6-
NaHLWHWHE OWnLWKN, 9bHN KyT6naHmw 3K K HUHT owunm
(N— NOTEHUWANTHUHT YHI TOMOHIa CU/DKULLN) MeTasil UOHU-
HUHI OKUM 6yinva YHYMUHU olwumpaan. 3pnutMma TapKUOMHUHT
y3rapuviln xam Mmetasuira HucbataH yHYMHU y3rapTupaaun, 6yH-
ba Ba  JTAPHUHT KniimaTun xam ysrapaau. [H"] kamaiin-
Wn, AbHW 3puTMa P HUHT ownLun, HU MaH(UIA KUii-
MaTin 6ynuwinra onmé kenagu. H" mMyBo3aHaT noTeHuUnanu
YHI TOMOHTa CU/MKUAAK, — WOHWHWHI MyBO3aHaT no-
TeHuMann mycbatnawagn (4anra CUMKURAK), HaTWKaga Me-
TaITHN YNKNLL YHYMU oLlagum.

ONEKTP KW KABATUHWHI TY3UAMwn

«MeTann — apnTMa» 4yerapacmga sneKTp noTeHunannapu-
HW BYXyAra Keamwm 6axc aTunraHga, 3/1eKTp Kyl Katnamu
(3KK) Tyrpucmga kuckada cogganawitupuiraH xonga TyxTa-
N6 yTunraH, fIeKUH YHUHT Ty3uauwmn yctmga cy3 6opmaraH
3an. «<Metann — apuTMma» yerapacmga 6up Heya Xma NoTeHLUU-
annap By>kyAara Kenagw, ynapHuUHI anrebpank nnruHancu my-
BO3aHaT BaKTuAarun anekTpos noteHunannHu bepagn. Myso3sa-
HaT noTeHumann 3 KK — HUHT Ty3uamwmra 60rnamk amac.

DNeKTPOKNMEBUI peakumsanap, >XymiagaH, 31eKTposan3
Mab/yM Te3Nuk 6unaH 6opaau, AbHU anekTpoaaa XapaéH (oK-
cUANaHuL KN KanTapuamw peakumsacm) 60puLLIn yuyH, NOH
OKK — yTn6 € sputmagaH anekTpogra €Kum akcmH4ya 31eKT-
poafaH aputmara > Mwmn Kepak, 6y yTUHUHI Tesanrura 9 KK
— HUHT 3/1eKTP MaloHu Tabenp Kypcataaun. LLIyHra Kypa Bakr
OMUMMHU 3bTMBOPra onnw Kepak bynaan. By amanuvii Ba Ha-
3apuii axamuaTra ara. S/IeKTPOKUMEBUIA peaKuUSNapHUHT Te3-
NNry, MexaHusmMm Ba Typ/n OMWUNTAPHUHT Oy Te3NIMKKa Tab-
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CUPW 371EKTP KyLU KaT/aaMy Ty3uaumra 60rnmK,. SneKTp Kyl
KaT/amMu XoCusl 6ynuuin, MeTann spuTMa yerapacua By>ya-
ra KenaguraH noteHumannap, 3nekTp K>™ karnamu Ty3unu-
WK Tyrpmcnga Kmckada 6axc sTamms.

DNeKTp Kyl Katnamuy TypT XWUa >KapaéHnap HaTwkacuia
BYXKYAra Kenuwm MyMKUH;

1 DNeKTp Kyl KaBaTW MOH a/IMallMHULIM HaTuKacuja
xocun bynagn, 2. KUMEBMI Kyd TabCUpW HaTmKacuga Mmetasii
l03acnga KaTMOH Ba €KW aHWOH/ap TYMNAaHULM MYMKUH. By
xoguca ysura xoc (cneunduk) agcopbums gerinnagn. AiiHuKca
aHWOHap KaTMoHMapra HucbataH 6y xun agcopbumsira Kynpok
Monunn. ®apas KMNamank, sneKTpos 3apsgsiaHMaraH 6yncuH,
0y xun apcopbuma HaTmkacuaa 3M1eKTpos ts3acmpa TynnaaH-
raH aHuWoHNap, 3puTMagarn KaTUOoHNapHW y3ura TOpTULLN
HaTuKacua 3NeKTp Kyl KaT/iaMu By>Kyara kenagu. Arap MoH
aMallVHNLL HaTwxacuia, 3nekTpos mycbaT 3apsgiaHraH
6ynca aneKTpocTaTUK TOPTULLYB HaTuxKacmaa, 3apsaacus anek-
Tpogfarvra HucbataH aHWUOHMAAPHWHI TynjaaHULLIKW opTaawm,
arap 3nekTpoj MaHUin 3apsaanaHraH 6ynica, akcuH4Ya kamasi-
an. Arap meTann t3acuja Ba spuTMaja xam 3NeKTp 3apsam
6up xmn nwopanu 6yrica, aIMalIVHULL Ba aACOPOLMOH 3/1eKTP
KyLll KaT/laMMapHUHI MoTeHuManu Kylimnaau, akc Xxonarja
3ca anpuniagw.

3. Arap sputTmaga KytbnaHraH mosiekynanap 6ynca, ynap
y3 KyT6riapy 6unaH, SbHU 371eKTPo4 MaHhWuii 3apsgiaHraH
6ynca mycbat KyT6napu 6unaH Ba aKCMH4a, 3/1EKTPoAg MYcC-
6aTt 3apsgnaHraH 6ynca, maHgpuii KyT6napu 6unaH Toptuna-
an. CyB apuTmaniapuja cyB gunonnapu agcopbunaHraH bynaan
Ba HaTwkaga IKK — xocun 6ynub, moTeHumasn ByxXyara
Kenaaw.

4. Metanngarn (3NeKTpoa) 3/1eKTPOH ras, meTassl Kpuc-
Ta/I1 yerapacufaH UYMKULWIM HaTKaja MeTasl 03U MaH-
huii, nukapucu sca mycbaT 3apsaasiaHULIN HaTuKacmga
3/M1eKTP Kyl KaT/namu xocun 6ynaam Ba noTenuman BYXyA-
ra kenagu.

WyHpaah knnub, TYpT XU >KapaéH HaTmkKacuja 3nekTp
KyLL KaT/iamMmu Xocun 6ynagu, SbHW TypT XWUa NoTeHumasn BY-
Xyara kenagu. BynapHuHr anrebpavk MMrMHANCUA MyBOo3aHaT
noteHuManuHu bepagun. Arap 6y noTeHUManNapHUHI anrebpa-
MK AnriHgucn Honra TeHr 6yica, 3/eKTpog t3acmuga Hom no-
TeHuwan 6ynaan. Hon noTeHumanra HucbaTaH ynyaHraH no-
TeHuMan mMyT/al. (abconoT) HoA noTeHUWan gennnagu.

Xap KaHgai aneKTponuTt aputMaga KatuoH (CN) Ba aHU-
OHHUHT (CA) KoHUeHTpaumsacu TeHr CN= Cf Ba spuTMa anek-
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Tpo-HeliTpan bynagun. tOK,opuga 6aéH aTuaraH Typavya anexkTp
Kyl KaT/namy Xocun Gynulin HaTmkacuaa 3/1eKTpos Jerapa-
cuparn Cyiok, Kaeatga A KaTMoH 6KUM aHWMOH MUKO0PU OPTUK-
ya bynaan (CN>Cpékm CN<Cpa). dnekTpoadaH aHya y3okjia sHa
C~n= Cp 6ynagn. YnekTpon aTpodumiaru cylok, Katnam UKKu
KaBaTAaH nbopat 6ynaan. INeKTpos o3acuaaH conBaT/iaHraH
WOH pagnycn govpacurada bynraH anekTp Kyl Katnam «3m"/»
Katnam gerinnagn, 6y KaTtnaMHUHI KanVUHAUIK aHrcTpemja
ynyaHagu Ba 6y Kat/iamja KaTMoH €KV aHUOH opTuK4ya byna-
an. By katnamgaH spuTMaHWHI Ky KUCMUra KupraH capwu

Ba Cn — y3apo TeHrnawa 6opaau, 6y katnamra 37eKkTp
KyL KaT/aMHUHT Auddy3noH uaTnamMm T M w T - Auddysu-
OH KaT/lamga noTeHuuannap KuiiMatm 6opraH capu Kamas
6ownaign Ba oxmpuga noTeHUMan ByXXyara kenmangu. by
KaT/TaMHUHT Ka/IMHAWUTY 3pUTMaHUHT Tabnatura Ba KOHLEH-
Tpayuscmra 6ornuk 6ynmb, TaxmmHaH 10-"mMm atpodmaa byna-
ON. DMEeKTP KyW KaTNaMHUHT KaJIMHAWUTU LY UKKW KaTnam-
HUHI MUTMHAWCUTA TeHT 6ynaaw.

Yerapasim oknMm. Katog malijoHuaa KaTMOHHUHT KaTapu-
amwm M+ e M HaTuxKacuga, Katof to3acnja KaTUMoOHHUHT
KOHLIeHTpaLUVscn Kamasian, HaTwkaja 3/ekTp K5” kartnam-
farn myBo3aHaT 6y3uniagv, MOHHWHT ONAVUHIN KOHLUEHTpa-
umacuMra KenTupuil, MyBo3aHaT X0s1aTHU KalTagaH TUKAaLl,
AbHW KaTo4 MalfoHura aputmMa XakmugaH SHru moHnap-
HUHI Kenuwin 6unaH amasira owaan. IoHNapHUHT 3/1eKTpos
t0o3acura Keauly UKKM OMUA HaTuxkacupa coaup bynaau:

1) katoq MaigoHuAa KaTtTuoH KOHLUEHTPAaLUACUHUHT y3ra-
puLLIK, 3NEKTPOA t03acnga KaTmoHnap KOHLUEHTPaUuUsACUHUHT
y3rapuywura onné kenagu. HaTukaga anekTpop to3acmja Ba
3puTMaja KaTUOHHUHI KOHUEHTpauusicm xap xun 6ynagu.
MaHa Wy thapk HaTuXKacuga KaTtuoH spMTMa XaXKMUaaH afek-
Tpog to3acura gugdysma Knnmb kenagn. 2) KatuoHnap anekTp
MalifjloH Tabcupmaa xam 3puTMa MYMgaH 3/1eKTPoj t3acura
Kkenaan. Anddy3noH HaTKacega KaTUOHNAPHUHT 0116 yTraH
3M1eKTp 3apsan 4verapasiv ouum genvnagu.

ANEKTPKUMEBUW PEAKUWSANAP TE3NUTA

MyBo3aHaT noTeHuManugaH apk KuiaguraH noTeHuu-
ASTHUHT MaBXyANurugaH, BakT 5™wm 6unaH 3nekTpoj t3a-
cupa 6opaguraH >kapaéHra — 3neKTPOA >KapaéH aeb atanagu.
By >kapaéH mypakkab 6ynm6, y 6up KaH4ya 60CKMyjaH Tall-
Knn Tonagu. VIoH nwtmpokmaa ssHrm MoggaHuHT XoCcui 6ynu-
WK 6unaH 3neKTpos t3acuga bopaguraH >xapaéHHU Mab/ym
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Te3nnkga 6opaguraH 6mp K,aHda 6ock,umynapra éynumw Mym-
KWH:
1-60CK;nu:

314 KaTNnaMmaa noH peakumsara KApULWraHanru cababnm yHu
314 KaBaTjaru KOHLEeHTpaLVsacu 3puTMa numaaru KOHLEHT-
pauusifaH Kam 6ynaan. Peakuuvsi [aBOM STULLKN YUYYH WMOHHU
314 KaT/1amra y3/iyKcu3 Kentupub TypuLl Kepak. ByHUHT yuyH,
VIOH/Iap 3pyTMa MYKapucuaaH 3.K,.KHUHT TallK.\u yerapacura,
SAbHU AU Y3MOH KaBaTHMHI TalLK™H 4Yerapacura Kenagu, CyHr
Andgy3noH KatnamgaH 56 (6y K,atnamga noHra K.K. no-
TEHUMaNM TabCup Kunaam) 3um4 Katsamra kenagny

2-60CK;NY:

DNeKTPOKUMEBUI peakumsa — KK 31y KaTrammaarv NoH-
nap peakuusira Kupuwmwaan. by peakumsa Hatmxacmaa MoH
QOBaT KaTnamuHU Ba 3apsAanHM iykotTaam (Kantapmnagm éku
okcuanaHaan).

3- 60CKWNY:

dnekTpoada SIHrM mogga xocmn o6ynuwiun 6unaH 6ornaH-
raH 6ocknunap. by xonga kyhungarmnapHu abTméopra onmul
Kepak:

a) arap 6y maxcynoT ras xonuga bynca (macanaH, H,, O,),
aXpanmb uMkkaH 0y atomnapfaH MosieKynanapHUHr XOCusl
6ynuwin Ba 6y mMosieKynanapHUHI nydak4danap Xocusa Kuiuno,
3M1eKTPOSA t3acmaaH KeTuLlu;

6) arap 6y maxcynoT KaTTUK xonatga 6ysnca, macanaH, 6y
MeTa/IIn atoMiapHn 6up-6mpn 6unan Gupnawmnbd Kpuctann
XOCU KUANLLK;

B) arap 6y maxcysoT apuTmaga KonagmraH noH bynca (ma-
canaH: Pe™N" HM Pe™' rava KaiiTapca) TeMUp 3/1EKTPOJ, to3acu-
JaH Pe™' MOHUHUWHT 3puTMara yTuwm KysaTtuniagu.

KnméBnin KNHeTUKa Kongacura 6MHoaH, arap >xapaéH 6u-
PUH-KETUH 6opaguraH 6up kKaH4ya 6ockmuynapgaH wmbopat
oysica, yMyMUIA >XapaéHHUHI Te3/IMTN 3HI CEKUH GopaamraH
60CKUYHWHT Te3nuru 6unaH ynyaHagu, SbHU >KapaéHHUHT
TEe3NUIN 3HT CEKMH 6opaguraH 60CKNY Te3aurura TeHr byna-
On. JIeKNH «Te3», «CEKUH» — cy3ugaH Oy >Kapaé€HMapHUHT
VMKOHUATUHU TYLWYHULI KepaK. MacanaH, 3NeKTPOKUMEBUIA
peakuus Te3nurn guddysna TeanurngaH Karta 6ysica, snek-
Tpog to3acuja peakums Te3 60puLLIv MYMKUH. JTeKUH auddy-
31s TE3/INTN KNYUK ByNraHu yuyH BaKT 6UpNAvrn numaa, ang-
dy3vsa 34 KaBaTra etapavM MuUKAOpAa WOHMapHWU KenTtupa
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onMalign Ba HaTwKaja peakuusa cycT 6opaan, SbHU peakun-
AHUHT Te3 6opuwunra aupdysna xanan epagn. K.awcm 6oc-
KM4 CeEKUH 6opuLlnra kKapab, anekTpog t3acmga 6opaguraH
XapaéH Andy3noH EKN 3/1eKTPOKUMEBMIA coxNanapaa 6opagn.
ByHAa 3n1eKTPOKMMEBUIA peakumsa Te3nuru gndpgysmoH Ku-
HeTUKa Ba 3/IEKTPOKNMEBUIA KMHETUKa 6unaH benrvnaHagu.

Avddy3vs Tesnurura, spyBuM Ba 3PUTYBUMHMUHI Tabua-
Tn, TemrnepaTtypa Ba 3pUTMaHUHI 3/1eKTPoA aTpoduaa Typnv
cababnap 6unaH vank;anuwmra (xapakarura) 6ornmk,, apuT-
MaHM MyHTa3am paBuliAa apanawiTupmb, YHUHT Te3/IUTVHU
6up MyailisH xonatga ywnab Typuw MyMKUH.

dapa3 kunannuk, auddysnsa karta Te3niMK 6unaH 6op-
CUH, AeMak, >apaéH 3/1eKTPOKUMEBUI coxada Gopaau.

MyBo3aHaT NoTeHUMann MaBXyaaurnga, Metasn UOHU-
HWHI 3pyTMara yTulun Ba, akCuH4Ya, MeTasisl MOHUHWHT 3pUT-
MafaH 3MeKTpoAra Ul XkapaéHu TyxTamanan akaT 6y MKKKU
Kapama-KapLuu >xapaéHHUHT Te3nkKapu TeHrnawaan. LWyH-
ra Kypa, cucteMaHuWHr pasanapuga (3/1eKTpos Ba aputMasa)
MaKpPOCKOMUK y3rapuwl 6ynmanan, ynapHUHr Tapkmou Ba
aripum hasanapHUHI maccacu ysrapmangu.

MoTeHUWan MyBo3aHaT NoTeHUManupaH apk KuaraHaa,
OKCUANAHULL-KaNTapuw peakUUSANapUHUHT Te3/INTU TeHT
oynmarign. By Te3nuUKNapHUHT hapKu 3aNeKTPOKNMEBUIA peak-
una Tesnurura TeHr éynagn. Maexkyn noTeHLMaTHUHT MYBO-
3aHaT noTeHUManuaH hapku owraH capu, yMyMuii Te3nnk
Xam owla 6opaagu.

Maccanap TabCupn KOHYyHUra MYBOPUK KUMEBWUIA peak-
LMANAaPHUHT TE3/IUTU peakLmsara KupuwagTraH MogaanapHuHr
TEPMOANHAMUK aKTUBAUIN (EKW KOHUeHTpaumsacura) npo-
nopuuoHan. JIeEKMH MaBXy[, xamma Mofajanap peakuusira Ku-
puwmMangn, akat Mab/ymMm 3HeEprus 3anacura ara 6ynraH Bsa
Oy aHeprusgaH IOKoOpW aHeprusara ara 6ynraH mosekynanap-
rmHa peakumsra kmpuwagn. by MMHUMYM aHeprusira ak TmB-
naHnw sHepruscu (E) pgelimnagw, 6y aHeprusra ara 6ynraH
Mosiekynanapra (Mmoaga) akTMB Monekynanap gevinnagu. [e-
MaK aKTMB MofieKyfnasapruHa peakuusira kmpuwaau. Arap
Mogda KoHueHTpauusicm CY 6ynca, 6yHAan akTMB MoSieKyna-

NlapHLULr KOHUeHTpaumsicn Cr = CoC/T 6ynaawn. LLyHra kypa
3M1EKTPO, H03acuaa 3NeKTPOKNMEBUIA peakums Tesnurn (V)

V= (X1.5)

6ynagn. 5 — an1eKTpog I03aCUHUHT caTXn. K — Te3/IMK KOoHC-
TaHTacu KatTa/iMrn 6ynm6, y KOMMOHEHTNapHU KOHLUEHTpa-
umMsicu 6upra Teur 6ysraH xonataaru Tessvk.

374



By TeHrnama MKKWM TOMOHW 3/1eKTpog to3acu (5) cat™ura
TakKCcMMNaHca, 31eKTPOAHUHI 103a bupnurura (6' = 1) Tyrpm
KenraH conuwtmpMma Te3nuk ( K) onnHaawn.

Nn=KCoB-*

Conuwtnpma Te3NIMKHU 3NEKTP 3UYNTU OpK,ann ndoaa-
naw MyMKUH. Peakums Te3nurun t3a bupanruga sa Bak™ 6mp-
nvrnpga 6mp dasagaH UKKUH4YM hasara (3/1eKTpog 3putma)
yTraH 3/IeKTpoHAap CoHW 6unaH yndaHaau. by BakT mumga
KaH4ya KyH WOH yTca, 3neKTpogaarn anekTp 3munurn (/) xam
WwyH4Ya Kyn 6ynagu. AHog MagoHuga 6opaguraH okcugnall
peakUUsICMHN Te3IMrMHWM [~ KaTop MangoHmpa 6opaguraH
KanTapuanw Te3NUrmHn  — 6unaH nwopanaHaan (K, auwo-
panapu KatTuoH Ba aHWOHra MaHcy6)

(X1.6)

MeTann 3acmgaH KaTtuoH sputMara ytuwmn émnaH osaga
KaTUOHHWUHT TeEPMOAVHAMUK aKTUBIUIN amasifa y3rapmaian.
UyHKN 3puTMara ytaéTraH KaTMOHHWHI MUWUKAOPW MeTasin
t03acmgarv KaTUOHHUHT MUKAOpPUAAH aHYa Kam. LLlyHra Kypa,
MeTaN r3acugarm KaTUOHHUHT MUKAOPU (aKTUBAUTK) aMasija
y3rapmainan. MeTan/THUHT XXyAa KaMm KUCMU MOH Xonmaa 3puT-
Mara yTuwu 6munaH MeTa/lIHUHT KOHLUEHTpaumsicy yrapmai-
an — bupra TeHr 6ynagu (CM=l).

JnekTpoa NoTeHUManNapuHUHE y3rapullin 3N1eKTPOKUME-
BUI peaKUUSaNapHUHI Te3NNTnMHU y3raptmpaan. bepunraH no-
TeHUMa/IHUHT MyBO3aHaT noTteHumanuaaH gapku opTraH capu
Te3NMrn xam owmnb 6opagmn, aNeKTPOKUMEBUIA peakumanapga
noteHumannap apku yrapmwm 6unaH akTUBNaHULL 3Hep-
rusacnHuHr {E) Kuimartu ysrapagm, noteHuunannap gapku
KynairaH capu E — HUHT Kniimatn kamasgn. MoteHunannap
thapKVHA ocoHNUK 6unaH y3raptupuw MyMKuH. LyHaain
KWUANG6, 3/1IEKTPOKUMEBUI peaKkuussiapa akTUBMAHULL 3HEpP-
rMACUHN 6eBocUTa y3rapTupuwl 6unaH peakumsa Te3ANrMHUHT
y3rapullMHM 1aopa KUavl MyMKUWH.

TY3 CYIOKNAHMANTAPVUHWHI SNEKTPON3N

Xo03up caHoaTAa KeHr MuUKécaa KaTta Mukgopaa Typau
MeTa/llap Ba rasnapHu onuvwaa cytokKgaHMasnapHUHE 3nekK-
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TPONN3 YCYU KeHT KynnaHunagn. KynruHa eHrun metanniap
Ba KI/I7I/Hcy+0K"aHyBL||/| MeTasinap, MacasiaH, alloMUHWIA, Mar-
HWUW, NUTWIA, HATPW, Kanuii, 6epunnnii, Kanbuuii, LNpPKO-
HWW, TaHTan, WYHUHIAeK, QTop, X/10p Kabu rasnap onmHagun.
ByHaaH Tawkapu meTannapHu To3anawpga (paduHaums),
KOTULLIManap onuwaa xam k>vuiaHunaan.

KaTtogpa cytok, metaninap (allOMUHWIA, MarHunii, HaTpuii,
nnTnii Ba Xokaso) onuHaau. Kartog cudatnga Typan metasn-
NapHUHI cyloK;NaHMacuHu Kynnab Typau KoTuwimanap o/iun-
Haan. KATrukxogaarn MeTasil KatogHu Kynnab, KUinnH apyBumn
MeTasinap oniMHaan. AHoana aca rasnap onmHaau.

CylokaaHMaga 3N1eKTPOSIM3HUHT Te3/INTU CYBAU 3/1eKTPO-
NNT spuxmacura HucbataH 25 — 100 mapTa Te3 6opagun. Cy-
IOKNaHManap afekTpoamsnga OKUM 3nunamru 100 KA/M™ ra
eTagm, CyBnn aputManapga aca aturu 1 kA/m”» 6ynagn. by katta
MaH(WA MyBO3aHaT MoTeHUManura ara 6ynraH meTannapHu
(Ky4naHuw Katopuga BogopoanaH aHya lokopuaa TypraH me-
Tannap) Karogga axkpatub onmuwira MMKoH 6epagw.

By YCYTHUHT KaMYnanru — Kyn 31eKTp aHeprusa capdnia-
HULIM Ba UL >XapaéHW KaTTa Xapaxkat Tasiab kuauwu, gTop
Ba X/10p Kabu 3axapnu rasnapHu onuwga atpog MyxXuT MyXxo-
hazacura KaTTa 3bTUO0P KUAULL Kepakanurnaup.

CyBnu spuTManapga, MoafaslapHULLT 3/eKTpoana axpa-
N6 YNKNi TapTUbMHM ynapHMHr KydynaHiwniap katopmgaru
AHN (yr™ KyynaHuwHW abTubopra oNriiH xonga) 6unaH 6en-
runaHagn. Ty3napHUHT cyloknaHmanapu anektponusga Mog-
JanapHUHI 3/1eKTpoaia axpasimbé Yk TapTubnHu 6enru-
nosumn byH[airi aroHa ynyam (Katop) Myk-

Arap 6UTTa TY3HUHI cyloKAaHMacu 3anekTponU3mkaérran
Oynca, 1OKOpU TemriepaTypaja MoHap Ky4dau xapakat Kuiagq.
161TVIOHH/13neKTpoaAaH sapuTMara Ba akCcMHYa, apuTMagaH afek-
TpoAra yTULn, SbHU KaTUOH aniMalunMHyBM HaTuXKacuaa Xocusi
OyniraH aneKkTp okMMK (10) XXyaa KatTa KpiimaTra ara 6ynaam (/
= 5— 33 KA/M" ra eTagn). CyBAn saneKTponnT sputmanapga/=10'
2 106 KA/M" byniagun. LLynap HaTukacma KOHLEHTPaUMoH KyT-
'‘61aHnLL Aespan 6yiMaiian Ba yTa KyusiaHWL XKyaa KM4umK byna-
AN, DNeKTpos KyTonaHuw geapnu 6ysiMmaraHnurugad aseKTpo-
AnapHu MycbaTnaHuL Ba MaHuiinaHuwu (3NeKTpoaaa noTeH-
LMaiNapHUHE y3rapuym xxyga Kam) myBo3aHaTt noTeHuuasnjaH
Xyda Kam hapk kanagm (2—3 MB yerapacuga 6ynaan). Arap xap
XWUn Ty3nap apanawiMacu CyrKgaHMacu 3/1eKTPOn3 KUINHCA,
6owkKa (apanawraH) MoHMap Tabcupuaa acocuii MeTasil MOHWN-
HUHI KOHLLeHTPaLUACK 3N1eKTpo y3rapmiim Ba jemak, KoOHLUeH-
TpaunoH KyTénaHuw cogmp 6ynmwm myMmkuH. Knuméenii Kyto-
NaHNWHWHI TabCUpW Ky4dcn3 bynagu.
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DNEeKTPO/IN3 >XKapaéHura 3NeKTPoNnT cyr”TaHMaHUHT
KaTtop (Pn3nK KUMEBUI Xoccanapyu — KOBYLUKOK/UTU, CUPT
TapaHrauru, TyinHran 6ocumu, gactnabkm ma’*cynoT Ba X0cu-
NanapHUHr Tapkubu, WYHWUHTAEK, yTaéTraH 3neKTp OK,MMu-
HUHT 314NN TabCUp KWIagu.

K.0BYLLKOK/IMK y3rapuium 6usiaH MOHMapPHUHI Xapakar Tes-
NMrn y3rapagn Ba HaTuKaja 3/1eKTp 5rrkasyByYaH/IvK Xxam y3ra-
pagn. JTeKVH cyloKgaHManapHUHT KOBYLLUKOK/IUTU KUYUK byna-
AN, WyHra Kypa, YHUHI TabCcupu Kydcus bynaaw.

CuvpT TapaHrnuru ras Ba CYHK/MKAAPHUHT (3/1eKTpoAra)
aacopbuMsACMHN Ba ENMWUWNHKN benrnaingn. CylKInK —
ras3 — KaTTuK (hasanapga énuwiunw afekTpognaH ras nydak-
YaNapuHUHTI XaBora YNKN6 KeTULLIMHKW 6enrnnangn. Arap énu-
WU Ky4ynu gapaxkaga 6opca, anektpogHn ypab onmb, anek-
TPOAHW CYHKNaHMafaH y3ub Kynuwun xam MyMKUH, 6y aca
3M1EKTPO/IM3HUHT CEKVH/IALLINLINTa Ba XaTTo YHUHT T)«Tallu-
ra oMb Kenuwm MyMKUH.

TyliuHraH 6yr 6ocumMu MoaAanapHUHI y4yBYAHUTNHN,
AbHU 6yrnaHnWnHM benrnnangn. Arap TynmHrad é6yr 6ocumm
KaTTa 6ysca, mogga.ocoH (macT TemnepaTtypaga xam) 6yrna-
Ha 6ownaiign. CyloKnaHManapHUHT yunwmn (6yrnaHuwmn) Ha-
Tmxacnga 6mp Kmem mogga MyKonuvwm MyMKUH, 6y 3aca y3
HaBb6aTnaa 3/IeKTPONIU3HUHT YHYMUra Tabeup Kuiagu.

AnekTponn3 yHymu. CyBivM aneKTponutnap anekrpOnmavga
3M1eKTPONN3 YHYMUHUHI Kamaiuium cababnapuaaH 6mpu karogua
Kepaknu MeTan 6unaH bupranvkga BOAOPOAHUHI aXKpanunb
YnKMWK s3au. CyroknaHmasnap 3/1eKTponam3nga yHymra acocaH,
Kylngaru omuinap Tabcup Kunagn. Kartog Ba aHopdaru anekT-
ponn3 MaxcynoT/IapuHW 3/1eKTPONUT GUaH y3apo KUMEBUIA pe-
akumsira Knpuwimné gactnabkym MogaaHu Xocus KAAUWNAup.

CylokgaHManap 3neKTPosIM3NHUHT y3ura xXoc, cysfa 3apu-
TUAraH 3NeKTPONNTNAP 3NeKTpPoNu3ngaH hapku, aHom addek-
Tun geb atanysum xogucagup. AHogaa TynnaHub KonraH rasnap
3NeKTpog to3acura agcopounanntd (ypab onmb) afnekTp oOKMMm
YTULLMHN KUAVHAAWTMPaAN, 3NeKTpoaaa yTa Ky4Y/laHULIHU
owmpaauv, HaTwkafa cucteMaga 3/1eKTp OKUMU Kamasan, by
3ca OpTMKYa 3Heprusi capd KWAULLHK Tanab Kunagw.

SNEKTPONINBHUHT AMANTUIA AXAMUATUN

DNeKTPoNn3 XapaéHugaH caHoataa Typ/au Makcagiapza
KeHr dooiganaHnnagn. dneKTPoKUMEBWIA yn 6unaH Typnu pe-
aKuManapHM yTKasmw MYMKWH, XaTtTo usotepmuk (P, O)
3HEPrUSANAPHUHT 0pTUWKM GuNaH GopaguraH Ba feMak, o4-
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OHW WaponTha KNinH ékn 6yTyHnal 6opmaianraH peakuyms-
NapHU XaMm amasira owmnpul MyMKMH. MacanaH, CyBHU OCOH-
NMK 6runaH yin TemnepaTypacu LapouTuaa BOAOPOA Ba KUC-
nopojra axpatuwl MyMKWH. 371eKTpo/aun3 ycynm 6unaH anio-
MUHWIA, MarHUii CUHTFapu MeTasnap, y1apHUHT Ty3napu 3puT-
MacufaH ras xonugaru xaop, vwkopnap, okcuanaHuili-K.amn-
Tapuanw peakumsanapu 6unaH opraHuk mogganap oAnHaawu.
Bu3 Kylinga KeHr TapKasiraH 3/eKTponuanapgaH 6abavnapu-
HU KenTupmé ytamma.

AMMMaK MwWnab YMKapull yyyH Kepaknu BOA0POA CyBHU
371EKTPON3 KUAULW Wynn 6unaH onnHaan. CyB 3/1eKTPHU EMOH
yTKasraHu y4yyH cyBra 03pOK 3/1eKTPONUT Kywumnaan. JIekuH
KYLIW/ITaH 371eKTPOINT KaTUOHUHUHT aXXpasvil noTeHunanm
BOAOPOA KaTuoHMHUKura KaparaHaa aHyarvHa mMaHguiipok
6y kepak. KelnHru Baktga 6y Makcag y4yH BoA0poj
Tabuuin ra3 CH™ gaH onuHa 6ownaHan. 3AeKTpoaus nynm
6rnaH Kyn Mukgopga xaop ofiMHagu.

Bab3n makcagnap y4yH cogp metann uwnatvmw kepak Jle-
KWH KUMEBUI yn 6unaH cody mMeTasul, MacaslaH, MUC OMnLL
Xyga KniinH. Cod xongarn metannap gakat 3/71eKTpoin3 nynu
6unaH onuHagn. By ycynra metannapHu To3anaw (paduHa-
uusa) gennnagw.

To3a Muc onuvLiga 3/71eKTPonmn3gaH KeHr doiganaHnnaan.
dnekTponut cnatnga H280"Ba Cn30~, aHog cudatuga sca
To3aslaHMaraH (KUMEBUI Myn 6unaH oNIMHraH) MUc Taék4a-
cu, Katog cuatmga To3a MUc NaacTMHKa nwnatunagn. dnek-
TPOAU3 HaTwxXacuja aHognaru mmic apumb, Karogaa To3a Muc
axpanub unkagn. Typau Kywmmyanap aputMaga Konagu éxku
3puTMa Tarura vyykagu. by iyn 6unaH Tosanurm 99,9% 6ynraH
MUC ONIULLI MYMKUH.

ONOKTponm3gaH [clbBaHonnacTnkaaa Ba Metasin ytomnap-
HUHT CUPT/MIapMHM 60 Ka MeTau1 6unaH Konsawga KeHr oii-
JanaHunagn. MeTtann 6ylOMAapHUHT CUPTUHU XpoMaLl, HU-
Kennaw, kKanahnaw, Kymylunawl sa 6olK.a Wy CUHrapu mil-
nap xaMMara Mab/lyM Ba Kyn TapkalraH >xapaéHnapgup. Me-
Tann 6yioM XpoMm 6mnaH KomsjaHca, Yy Koppo3umsra yungamsaim
6ynuwin 6unaH 6upra, YHUHr MycTaxkamnurum owmlagu, wvul-
KanaHraHga ennnmangnraH 6ynmé konagn. anbBaHonaacTum-
Ka Xam To3asiall >apaéHura yxwawaup. AHoj cudatmga Kon-
NIOBUM MeTaul, KaTog cudatmia aca KonaaHuwm Kepak bynraH
MeTa/l1 oNIMHaaMW.

KaTtogaa mMeTannapHu Kantapuwl 6uniaH ofMHagmraH yykva
(konnaHma) Ty3nauwm, KonslaHMaHWHE TeXHUK cudaTuHn
6enrnnaign. KonnaHnma (4yKma) 3ud >konawraH KNumkK Kpumc-
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TannapgaH méopat 6ynun woru

parn spuTmMagaH cogananm AYra Termwnm Tapkuob-
wapontga onmbé 6opul Kena 3N1eKTPONIN3HU MabJlyM
xocun bynraHga nkkun XXapaéH ” Uykma (KOHNaHMa)
HUW MapKasNapuHUHIE X,0CUN 6opaan. Kpuctanna-
MapKasNapuHUHT YCULIN. By HU MaBXy[ KpucTas
Nawma Ba 6owk™a PakTopasoH apuTMagarv Typam apa-
poffa 3aNeKTp KYUYUMHWUHT 3nmyn  Xxucobra osimaraHga 3fekrt-
dnieKTpoaha 3/ieKTp OK,Mbln TabCcup Kypcartagu.
3UYINTU OLUTaH capu Kpuctas < owraH capu, AbHU OKUM
6yNuLL 3XTUMONKU owagn. MapKasnapuHUHT X0CUJ
NaHULWIN — YCULUW Te3/INTU OH KPUCTaJIJTAPHUHT LWaKJ/I-
Ta/lIapHUHI yndaMun KatTta NP AN G YnkaéTraH Kpuc-
(4yykma) onuHagw. Y/lagn, 3nynaHmaraH kKonsaaHma
Maiiga goHanu Ba 3U4 xn*
0/ YYYH, KaTtogja 3/1eKTo KonnaHma (4ykma)
Kajap KUYMK 6ynuun kepak 2 MMUHUHT 3UYIUTN MYMKUWH
KNUUK bynagu. " ®YHAA KpUCcTa/lnaHuWw Te3nnurn
C—)S)Mﬂvla KOHUeHTpauuacu (\
Macu) KamauraH capu Kpuctd 3punT-
owaau. JIeKMH 3apuTMa KOHUEeH'MMP ™ ™ gycpanuil Te3nnru
YPUHCU3 HaTuKanapra onmé kp YTa KamaiTupu
Tuaa mMetann rosak, 3nvynaHmN"AN Karog cup-
YMKagu Ba axpasiraH metan [Aucnepc xonga axpanué
énuwmnb Typaan. appavanapu 6mp-bupura 6y
ONEeKTPOMETa/ITYPIrus aMeKTII.
avip. Ponns xogucacura acocnaHraH-

KaliTtapunyBun metannap msh
KOKC 6unaH Kaitapunaam Jlek  ~aH, TeMup fOMHa neyvja

NyBUM MeTannapHu onmné 6°im Ycynaa KUMnH Kantapu-
v KynnaHvnagn. ByHgain metaM/W 3/1EKTPONN3 yCy-
auv, wy cababnu, ynapHuHr oKkcupanaHa-

CYBCU3 3pUTMasiapy 3NEKTNONMAMNATMANINANN pynanapn éku
HUA MeTann CyRKNaHTUpNWpaH ~MnHagu. MacanaH, mar-

MEeTa/IN CYKOKMaHTUpUAraH Ha X/I0PUAHW, HaTpuii

MeTasIn 3ca CYHK/TaHTUPUITSH HUTpPaTHU, aNlOMUHUNA

onnt (3HaP-A1P3) apanawmsar™AATMH AL 6unaH Kpu-

Haauw. ~N-MHW 3N1EeKTPOIN3 KNané onu-
OMeKTPONM3LgaH aHaTUT? »

naHunaan, Kynunnuk metagnanm thonpa-

TN XXyAa Ky4cm3 OynraHm yuyyH Ky4aHULL XyCycus-

noTeHumann myso3aHaT MoTeHT ~WMPMHr axkpanimb YnKuLl
LLYHWUHT yuyH apuTMaga Typam M™MAra amanga TeHr dynagu.

3NEKTPON3 HaTmKacmga ynan " MaapHUHI noHnapun éynca,
Wp Ky4ynaHuwiap Katopu tapTu-



6unga axxpanmb umk,agn. by xon sputmagarn meTannapHu anek-
TPONU3 »;UnLW Wy 6unaH MUKAOP XUxaTaaH aHaIn3 KUamnLL -
ra UMKoH 6epagu (xap 6up xxapaéHgaH CyHr KaTOgHUHI Mac-
cacu aHuknaHagu). by ycynra anekTpoaHaaMTUK macca ycysm
[eb6 atanagm.

AKKYMYNATOPNAP

Arap 3NeKTPOKUMEBUIA 31EMEHTIA 31EKTP OK MU t06opu-
ca, YHUHI numja KMMEBUI y3rapuil 03 6epnod, 3MekTp aHep-
rMscy KUMEBUIA aHeprusra aiinaHagn. CArpa by afeMeHT afek-
Tpognapu cum bunaH TyTawTupunca, AMrMAraH KUMEBNIA aHep-
rMs XMcobura sanekTp aHeprus xocmn 6ynagun, AbHU KUMEBWIA
3Heprus xmcobura snekTp sHepruscu xocun dynagn. Kumesuii
3Heprus anekTp sHeprusra ainaHagu (31eMeHT 3NeKTP OKUMU
6epaau). ByHaal 3N1eKTPOKUMEBUIA 3NEMEHT nenu-
nagn. WWyHpain Knanb, akkymynatopnap UKKAnamun 31eKTp
MaHb6auamp. AKKymynatTopnap sapsgnaHraHga oopaguraH pe-
akuumsa 6unaH 3apsgcusnaHraHja 6opaguraH peakumsa 6up-6m-
pvra Kapama-kKapLiy KUMEBUIA peakumanapaup.

YMyMaH, Xxamma KaihTap ranbBaHUK 3/ieMeHTNap akKyMmy-
naTop 6yna onvwmn MyMKWUH. JIeKUH aiipum cababnapra Kypa,
macanaH,. 3/IeKTp CUrUMK KUUYuUK Bynuimn, mogpanap gpusmk
XONaTUHUHT Tyfa KainTap 6yNMac/iMruHu cakgall HaTuxacu-
fa 6ab3n KMMEBMI Ba OOLIKA y3rapuwNapHUHT Byanwn Ty-
(halinu KainTap ranbBaHWK 3ME€MEHTAAPHUHT KYMUYUAWUTU aK-
KymynsTop 6yna onmaigu.

X03up amanga MKKWU Xua akKymynatop — Kucnotanu
(KYprowmHnm) Ba ULLKOP/IU aKKYyMYNATOP Kyn TapKanrat.

KucnoTann (LyppouLUH) akkymynaTop CUPTU KYProwuH
OKCMJ nacTacu 6unaH KonaaHraH MKKW KyprowmH 3neKTpoa-
faH noopat. INeKTPoNnUT cudaTnga cynbar KUCAOTaHUHT 25
— 30 % nv spuTMacuK (ConuwITMpma orupanru TaxmMmHan 1,15
— 1,21) nwnatunagu. Cynbgat KucnoTara TyLWMPpUAraH Kypro-
WWH NiacTUHKa CUPTULA KYProwmnH oKeug, cynbdar Kucno-
Ta spuTMacmaa Pb30O" ra ainaHagn. HaTwxaga Kyingaru anek-
TPO — KUMEBWIA 3aHXMNP BYXYAra Kenagu:

Pb30, | Pb80,.

CucteMagaH 3M1eKTp OKMMM yTKasuaraHaa maHhuin KyTo-
aa Pb™' noHn Pb — rava kKainTtapunaau.

Myc6at kyT6aa aca Pb' moHu Pbl" raya okcupanaHagw.
LyHaait knnmb, KyprowuH mkKkKana anekTpojga WKKU Xun
Xonatra Kenaau Ba Xap XWa KUAMATAW 31eKTP noTeHuuanra
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ara 6ynagn. HaTmxaga Kyiimgaruya afieKTpOKMMEBUIA 3aHXMP
BY)Xyara kenagu: Pb, Pb80” 1H2S0J Pb80”, PbO™. AKKYyMYy-
NnATOp MwnaraHga (3apsgcuanaHraHga) 6y >xapaéHHUHI Tec-
Kapucu 6opaju Ba KyprowuH MKKana anektpogna oup xun
oKcuAanaHuWw fapaxacura ara 6ynagn. LUyHaan kaamo, akky-
MYNATOp WMWiaraHaa, AbHW 37eKTP oK UMy 6epuaraHia Kyin-
farv >xapaéHnap 6opagu:
Myc6aT KyToga: P¥" + 4H+2e  Pb™

PbN +80 =Pb804
KN yMyMUIA KypuHuwga: Pb02+4H++804~ Pb804+2H20
Oemak, mycbat anekTpogda xocun 6ynraH noteHyuan:

"1-A0+ 2P a4
Pb

6ynafn.  — KYProwWHHUHT HOPMan NoTeHuWanu.

MaHhuin kytéaa: Pb P + 2e
Pbl++80/--> Pb80,

EKN yMYMUIA KypuHuwga: Pb +8074-> Pb804+2e
Lemak, MmaH(uii anekTpoaaa Xocun 6ynraH noTeHuman

A=A+#1NNPb2+

6ynagu.

AnekTpognapaa 6opraH peakuusanapHUHI TeHrnamanapu
yMyMaalTupuaca akkymynsatopga 6opraH peakuus TeHrna-
Macy Yuk,agn. AKKYMynaTop 3apsgnaHraHga (YHAaH anekTp
OKW 5TKasnnraHga) 6y peakuyuMsaHUHT akcu 6opagun. LUyH-
fain Knnmo, akkymynatopaa cognp bynaguraH peakumnsanapHu
Kyingarn TeHrnama 6unaH udoganaw MyMKUH:

3apsfcu3NaHraHga
Pb+Pb02+2504+4N-?"2Pb804+2H 20

3apsgnaHraHga

Kucnotanu akKymynsaTOPHUHT 371eKTP OpUTYBUYM Kyun E
=q,—1 ®06ynaan. by KuiimaTHuW loKopugaru f, Ba
HWHT TeHrnamanapugaH xmcobnad Tonuw MyMKWH.

Nwkopnu akkymynatop: Hukens (M1)-rugpokcup (Myc-
6at) Ba Temup (MaHMWUin) anekTpoanapaaH nbopar. dneKTpo-
AUT cudatmga YIoBUYM KaNUAHUHT TYAUHIaH 3puTMacu uwina-
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Tunagn. By aNeMeHTHUHT 3aHXMNUpPU Kyingarnua udoaanaHa-

Fe- | KOHI +Ni(0H)3

AKKyMynaTop 3apagcusnadrad (Mwnarad) ga Kynugaru
XapaéHnap 6opagu:
Mycbar anekTpogaa

2Ne(OH)3 + 2e ~ 2Ni(0H)j + 20H~
MaH®hUii anekTpoana
Fe-2e"FeM+
Fer420H~"Fe(0H)7+2e
Fe+20H"AFe(0H)2

Ldemak, ymyMuin peakuus:

Fe +2Ne(OH)3; sapagnavranga + 2Ne(OH)2
3apsaAcu3naHraHaa

VILWK;0pnn aKKYMYNATOPHUHT 3/1IEKTP IOPUTYBYM Kyun 1,35
— 1,39 B ra TeHr.

ByHOaH Tallkapu, KagMuil — HUKeNb Ba KyMyll — pyX
NWNOPUIA aKKYMYNATOPU XaMm MaBXY(.

EK.MNPLN 3MIEMEHT — rajibBaHWK 3/ieMeHTnapa 3/ekTp
OKMMM OKCUASTOBYM-KaTapyBUM KMMEBMIN peakumnanap sHep-
rusacu xucobura Byxyfara KenuwmHu Kypamk. CaHoatga xam
3N1EKTP 3HEprua OKCMANIOBYM KMCAOpoS 6GunaH KanTapyBuu
ékunrun (macanaH, Kymup) ypracuga 6opaguradH oKCuanaHuLL
KaiTapuauw peakumsacuiaH xocun 6ynaguraH sHeprus Xuco-
6ura Byxxyara kenagu. by »kapaéH 6mp 03 Mypakkabpok 6opa-
an. OnguMH KUMEBUI 3HEPrus UCCUKIUK 3Hepruscura, uc-
CUMK/IUK 3HEPTUACK MeXaHUK IHepruara Ba HUXoAT, MeXaHuK
3HEPrus aNeKTp 3Heprusra ainnaHagn. JIeknH 6y xun xxapaéH-
napga doiganm nw KoapdhuumneHtn 40 % pgaH owimangw.
EKuArn aHepruacuHm TyrpuaH-Tykpy 3aeKTp sHeprusra ai-
NaHTUPULW MYMKWUH (6Y MWWHUHT MYMKUHAUTU XX aCpHUHT
oxupnapuga wncbotnaHraH). bByHaail anemeHTnap BOJOPOA
(éknnrun) Ba Kucnopofd (OKCMAI0BYN) ranbBaHUK 3M1€eMEHTHU-
anp:

(Ni)H 30 - 40% KOHi +03(M)

By anemeHT nwnaraHga Kyiivaaru xxapaéH 6opaaw:
MaHhuin kyToga: 29~ + 40H*  4H20 + 4e
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mycbat kyt6ga: O, + 2H,0 -> 4 OH""—4e
yMymMuid peakumsa 2H,0+02 = 2 HMO (cytok.)

by anemeHTHMn SHKOK 0,7—0,9 BOMbTra, OK.MM 3UYAUTK
200—300 m/cm” ra eTagm.

EKunpy aneMeHTNapHUHI MyHTa3aM MLWNaWnHW TabMUH
KWL Ba KyT6NaHULWMWHW ONAMHM ONWULW Malcaguga Typau
KaTMTmn3aTopnap KynnaHunagn. MaHguii K>T64a — BO/b(ipam
Kapbamug, metann cynsthmgnapn (MonmbaeH, KobanbT, HU-
Kenb Ba BONbPPaMHUHT cynbthmgnapun), mycoart Kytbaa, nna-
TUHA, KYMYLl Ba MarHuii Kabu MeTannapHUHI KaTanm3atop-
napu KynnaHunagu.

X03up 6owKa EKMApK 3nemMeHTNapn xam 60p. YnapHUHT
thoinganu nw KoathduumeHTn 75—90%. Kopposus xapaéHu-
fa MeTannap y3napuHUHI OKCWJ Ba rmapokcupnapura aiina-
Hagn. OKcug Ba ruapokcuanap Metannra HucbartaH 6apkapop-
VP, WYHra Kypa, TepMoguMHaMuka npuHuunnapura 6uHoaH
6y >KapaéH y3-y3nua 6opaguraH >xapaéHgmp.

MacanaH, rugpasuH — XaBO 3/IEMEHTH:

/KOH/ xaBo

MaHtunii KyT6a HWUKeNb, aKTMBNaHraH Nannagunii Karta-
in3aTopun KynnaHunagu.
MeTaHO/1 —XaBO0 3/IEMEHTU

*Anz@H | W *hucnoTa ékigq yskn

MaHtuin KyTbaa — nnatvHa, Nannaguii Katanmsatopna-
pu KynnaHunagm.

METAJITAPHUHE 3NIEKTPOKUMEBWIM KOPPO3UACK

DNEKTPOKNMEBUIA KOPPO3USE MexaHU3Mu. MeTannap xaso,
Ty3, CYB, KMC/IOTa Ba ULIKOP 3pUTManapu Tabcupuia emmpu-
nagn. MeTannapHUHr, YMYMaH, Typin MOAfaNapHUHT TallKu
MyXMT 6MNaH KUMEBUIA EKM 3NEKTPOKMMEBUIA TabCUpnaHMULIN
HaTuxacuga 6y3unniiy Ba EMUPUANLLMTA KOPPO3Ws AeAnnagu.

Koppo3unsa xafnk xy>Xanurura xyfa Katrta 3apap eTkasafu.

Tabuunii WwapouTaa MeTannap, Kopposusara ydpawim Mym-
KUH. KOPPO3UAHUHT XUIapyu Y3UHUHT MOXUATU, MeXaHU3Mu
XuxatngaH 6up-6upungaH xyga KeckuH gapk kunagn. Kop-
po3us hU3NK KUMEBUIA TabuaTmra Kypa UKKW Xun Oynagu:
KUMEBMWIA KOPPO3nA Ba 3NEKTPOKUMEBUIA KOPPO3US.

KnMEBMiIA KOpPPO3na HOKOpU TemnepaTypaja MeTanara Ho-
3N1eKTPOJSINT CYIOKAUK — rasnap tabCup KuaraHga KuMEBui
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MeTann T03a 6ynraHja xaM YHUHI MabayM Xoinapu Typ-

nn PuU3NK KUMEBMIA Xoccara ara 6ynuiiy HaTwxacuga Muk-

xocun 6ynuwn MymkuH. MacanaH, T03a afitomu-

HUW eKW TemMup Taékuyacu Oykunca, OYKWUAraH >XXOWKU aHop,

OYyKWAMaraH »Xonu aca katog bynagn. Temunp Taék;4yanapHUHT

OYKMraH X0 KyrnpoK, Koppo3usnaHraHnHu KypraH 6yncaH-

rm3 Kepak, KpucrtannapHuHr 103acu aHoj, KpuctannapHuHr

nun aca katog 6ynagn. XI. 4-pacmga Kucnota aputmacura Ty-

WupuaraH MeTannapHUHT KOppo3usnaHuwl xapaéHu Tac-
BMpP/IAHTaH.

KaTop apaéHMHN OCOHNAWTUPYBUYN MOAAANaPHUHT MaB-
XYLNUTK KOPPO3UAHMW Te3naTagu. MacanaH, Katof Kucmumga
BOLOPOS WMOHW KaliTapunaétraH Oynca, apuTMaga MaBXygn
6ynraH okcuanosuunap (mMacanaH, CyBfa 3puraH Kucnopog)
aXxpannb uymkaétraH BogopoA atoMu 6GunaH 6uMpukn6 H+
MOHUHWHT KakTapuaULLIMHKM OCOHAAWTMPaAM (KNCNOPOAHUHT
KyTt6cusnaHuwm).

KO3agaH 3NeKTPOHHWHT KETULUIWHW OCOHNALITUPYBYM Ba
3NEKTPOHHW y3nra 0COH BMpnawTupyBUmM (hakTopiap —Mog-
Janap KopposusHu Te3natagu. byHpain mopga OKCMANOBYM-
napamp. MacanaH, sputmaga (cysga) 4OMMO KUCIOPOS4 3pu-
raH bynaau Ba Kyiugaru peakuua 6opagu:

N02+H20+2e->20H~
By pexuuna 6yiinya KUCNOPOAHUHT KaWTapuauL NOTEH-
unann OH®“ MOHWHWHT KalTapunuw noTeHUWanugaH Myc-

06aTpOK Ba AemMak, «a» peakuua «O» ra HucbataH OCOHPOK
(ongunH) 6opagm.

X1.4-pacm. Koppo3usnaHu cxemacu.
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[emak, 3N1eKTPOKUMEBUIA KOPPO3UA 3NEKTO OKUMMHMUT
BYXYyfra Kenuwuy éunaH 60ornunk akaH. LLyHaaid skaH Koo0o
315 TE3/ITU 3NEKTP OKUMUHUHT MUKAOpUTa, By aca aNeMeHT
ABnapuparu noTeHymannap ainvmpmacura nponopLuoHangmo
AnekTpoL noTeHuman aiumpmacu aHog man~preolTon

OHWHWHT KOHLEHTpaumnsacura Ba BOLOPOSHUHT axoanub um
KL noTeHuwanura, abHW BogopoAHMT ™a k ™ «
6ornuk, 6y aca aHod 3NeKTPOAHMHI TabuaTura - Kaicu meTan-
NnpaH acanraHura 6ornuk. HUHT OPTULIW Ba yTa Ky4na-

Oy aliMpmaHu owmnpagn. YTa Kyu-
NaHWLWHWHT KaTTanawmnwmy 3ca 3/IeKTPOLHUHT NOTeHN K"

cmramaapgl KA HaTwkaja noTeHUunannap aimpma-
KnUAno, BoAopos yTa KyunaHUWNHUHT

HaTuara onmb KenauM y Kynaica

[Jakamaagu. Hatuxaza Koppo3us cyctnawlagn, nekKuH anekTt
CUHYSA AXPaMWNHA KUAMHNAWTNPaAN Ba aK-
CMHYa. AHOJ yyacTKaja KyTocusnaHTupyBuu (Lenosinssaron
macafiaH, KWUC/opod) KUpUTUAaca, yta KyYNnaHUWHWUHT yura’
oynmaingn. LUYHWHT yyyH KyT6naHWws

mMofaanap) 3NeKTPOKMMEBUIA KOPPO3USIHK Ccycail-

TMpagmM, akCMHYa IOKOpMAa KICopoa Muconnaa Kyom6 ~tun
raHfek, K cusnakrmpysum monanapk o p N~ 3« I w :

Koppo3nsaHuHr 6opuwinra pH HUHI KMiimMaTtn xam
Tabcup aTagu. H" noHNapy KOHUEHTPAUUSCUHUHT Kynainnim
Hna HUHI Katofaa sapafacusnaHnw nTc” | w?upanl Ba

eMaK, Koppo3maHu KyYantupaam. «MaliTupafin Ba

METANNAPHW KOPPO3VNAALAH CAKNAW YCYNNAPWU

YCYNNapuHUHT XamMMmacu Me-
3NEKTPONUT MY UTUAAH aXpaTuLl Ba MUKPO-

OKUMWHN %amaﬁm nira acoc-
MnaH Tamwmno”Ta-

rMoBAHUI A

n\ra %
WHraH. bus by ycynnapHuHr 6ab3nnapu

Koppo3usHUHI 6opuwinura oKCcuUfg Ba FUAPOKCUANANNAH
néopat KOppo3na Ma™cynoTnapu Karta KapwmuTuk™ T M 1
by maxcynotnap metann cuptuga tonka napal xoc]® kun™n
M MpTaN/HU AHaja Koppo3usanaHuw jaH cakgab Kona

H1 B rMapoKcua napganapHu KopposuagaH caknall-
HU B. A. KNCTAKOBCKNUM AXLWIN TeKwnpraH MacajaH antoMm

HM temupra KaparaHga tokopu mycbat nuwewmnal rl- aw
OyNraHnnrn yuyyH TemupfiaH Kypa OCOHpPOK KOPpOo3nsnaHuLLIu
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Kepak. JleknH LWyHra k“apamacgaH, atmoctepasa antoMUHUIA
Koppo3uara TeMmpaH Kypa aHya ymgamnngup. ByHuHr cababu
WYHAAKN, alOMWHUIA KOPPO3uUanaHraHia, YHWHT CUpTU 3ud
oKcup napaa 6unad K.onnaHagu. by napga “anuHnawirad capu
(ynapHuHr k™anuHmurn 50—100 A° ra etagu) meTtann wuuura
XaBOHWHT KUPULLIW KMIAVHNALLAAMW, HAaTUXKaAa KOPPo3ns TyxXTaii-
an. byHpain vapganap xamma mMeTtannapga oynagu. JlekuH ynap-
HW KOPPO3MAZaH CakAaHWL XyCYCUSTU Xap XUgup.

MeTannap naccusnaHraHja ynapHuUHr Kopposusra 6apoLu
6epuLl XycycmsaTu Kyvasgn. MeTannapHUHT naccMBnaHuwmnga
loK;opuga aiTMé yTunraH okKcup Ba LY CUHrapu Hapganap-
HWHT acOCWUIA Ponb YiAHALWN AXLWIK ncboTnaHraH. Metannap nac-
CMBMlaHraHAa YyNapHUHT WOH Xonuga spuTiMmara yTULWKN Ku-
AnHNawaaun.

MeTannapHn KopposusgaH cak™awja MeTansiHu naccus-
naw ycynu anoxuga axamuataugump. MeTannapHu peakuumsra
KUpULW MOMUANMTUHKU TAyk oTuwra (KM CycTnalTMpuLLra)
naccuenaHuw xapaéHu geinnagn. MaccmBnaHraH mMetannap-
HUHT KUMEBMIA XOCcanapy xam y3rapagu. Ynap peakuusira cyct
Kupuwaan. KyunaHuiwnap katopuga y3 ypuHnapuHu ysrap-
Tupagu. Maccme xongary TEMUpP MWUC Ty3napu 3puTMacmaaH
MUCHUN CUK™MB YmK™apa onMaimn. SNeKTpoau3 BakTMaa XpoM-
[aH fAcanraH aHoA 3puTMara akTuB Xxonja KaTUOHWHWN,

maccmB xonga aca aHWOHMHKU 6epaan. MapraHeudaH

fcanraH aHof naccusnaHuw gapaxacura k,apad, M, Mi*»
ékn Mn02 WoHMHWK tobopagu.

MeTannapHu NKKKU ycyn 6unaH; KUMEBUI Ba 3N1eKTPOKUM-
éBUiA ycyn 6unaH naccuBiallTUPULL MYMKUH.

Kumésunit ycyn. bab3um MmeTannapHu (macanaH, Te-
MUP, HUKENb, XPOM) KOHLLEHTPNAHTaH HUTpaT Kucnota, 6ux-
pomart, mepmaHraHaT, xnopaT Kabu okcupgnoBumnap 6unad
naccuBnalITUpUILl MYMKUH. Bab3n meTannap (Xpom, ONTWH,
nnaTuHa) COBYKAa XaBofarm KUcnopofg Tabcupuja xam nac-
CUBMAHULIN MYMKUH.

ONeKTPOKUMEBMIA naccuBnaw. AHOAra, SbHU
MeTann 3NeKTpoAra MyBo3aHaT NoTeHUManmaH Karta noTeH-
uvan 6epunca, y naccupnalimiin MymkuH. MacanaH, HUKen-
NN 3NeKTpoAra TawkapuaH 6epunaguraH O"MMHUHI 3M4n-
rMHU owmpa 60punaca, OKMMHUHT KMYUK 3UYAUrMga 3N1eKT-
poaaa ®apajeii KoHyHura myBogk. N1 axxpann6 unkagm. OKum
3UUNIUTN Mab/lyM flapaxkara eTraHfa aHOLHUHI NOTeHLUManu Kec-
KVH OLlaan Ba OKMM Kyuun Kamasagn. by Baktaa N1 HUHT apuTMara
yTuwn TpeTaingu. LyHgain knanb HUKen naccuenaliagu.
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MMaccBnaHuW LWapouTUra MyXUTHUHT peakuusacu, yHaa
TYpAu apanawiManapHUHI MaBXyLauru Ba Temnepartypa Tab-
cup Kypcatagu. MacanaH, HUKenb, MONMGAeH, BONbdpamnap-
HWHT NaccuBfaHMLWIN NWKOPKMiA Myxutra KaparaHga kucnota-
NN MyXWTAa KampoK, OK.MM 3uunuruga cogup 6ynauu, Xpom
YUYH akcuHya aputMaga Cl- MOHUHUHT MaBXyL/Mru naccums-
NaHUW BaTWMHM y3aliTupagn (CEKUH naccuenalliagu), akCuH-
Yya nofat, homaT NOHNAPUHUHT MaBXYL/ MM NacCUBNaHULLIHN
Tesnatagu. TeMnepaTypaHUHT KyTapuinLn NacCUBAaHULLIHU KNiA-
nHNawTupagm sa KKCPM okMM 3MunnrmHm Tanab kenagm

HaccuBnaHraH MeTan/iHM KaiTafaH akTUB X0naTra Kentu-
puL MYMKWH. Arap naccusiaHraH MeTaj/IHW Katof cugatmaa
nwinatusca aktue xonartra yragu. Cys octuga, CyronTUpUAraH
KMCnoTanu apuTMaga, ranoug MoHNapuHu TyTraH apuTMa Kam-
TapyBuM MoOfLfanap spuTMacy uymga cyrlglaHraHga mexa-
HUK paBuLlaa mMeTann CUPTU KMPKUO TallufaHraHja Xxam akTus
xonatra ytagu. icutuiw yTull XapaéHuHKW Tes3natagun.

Kopposusara K-apLlun KypawHWHT 3HT Kyn KynnaHunagaurax
YCYNN KOPPO3MANAHULLN MYMKUH LU, >K T MeTanHUHT cupTu-
HM 6olKa MaTepuannap bunaH konnawaaH néopaT. by K.onna-
manap, acocaH, MeTal CUPTUHU 3NEKTPOANUT MyXUTULAH aX-
patné MWKpOranbBaHWK 3NeMeHTNap XOocwun Bynuiinra nyn
Kynmaman. LLUyHUHT yuyH Konnamanap 3uy 6ynuwin  ynao
KOppo3nAafaH caknaHyBuM MeTans to3acura 6up Tekucpa Ba

nwnarunnrn™A BaKTAa Typ/in Konnamanap

KaHpgait konnamagaH oiiganaHuil Koppo3usnaHyBuu Me-
Tann ekn MeTann 6YIOMHUHT K;alicu LuaponTaa uwnawura 6or-
vK;. MacanaH, Typap)oiinapfa uwnatunaguraH Ba 3ap6 emaii-
AWTaH, uwKanaHMarkamraH Metann Gytomnap noknaHagu éku
YNapHUHT CMpTUra KUMEBUIA ycynaa uwios 6epunagu: TeMmp
oytoMnap To6naHagmn, docdatnaHTUpunagn, antoMUHUn By-
IoMiap aca OKcUAaHTMpUnagn.

Cyok™uK numpa (cysga, Ty3, KWUcnoTa Ba acoc 3puUT-
Manapvja) vwnawra MymkannaHraH MmeTann 6yiomnap me-
Tann Ba meTannmacnap éunaH konnaHagm. CyB KM HaM XaBo-
Ja vwnangurad oylomaap pyxnaHagu, cynbdar Kucnota num-
fa vwnamguraH 6ytomnap KyprowuH 6unaH KonnaHagu
NAWLW-TOBOK., COBYH 3aBoau ac6o6napu, ymymaH, OpraHuk
mMofjanap 3puMTMacu Ba 03MK.-OBK.aT MaxcynoTnapyu Y4yH
MyJ/DKannaHraH Gytomnap aca HUKennaHafW Ba X0Kaso.

Arap 6ytoMnapHM Koppo3usafgaH caknaw 6unaH 6upra
YNapHU YMponnmn KNAUW XaM Kepak bynca, 6yHgai 6ytomnap
HUKennaHagu, XpoMnaHagm, KymylunaHaiM Ba X0Kaso.
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MeTann T03a 6ynraHga Xxam YHUHT Mab/iym Xoinapu Typ-
N PU3MK KMMEBMIA xoccara ara 6ynMLWIKN HaTMXacmja MUK-
PO3MIEMEHT XOCUN GyNuWIN MyMKUH. MacanaH, To3a antoMu-
HUI kN TeMup Taék,uacu Oykunca, OYKUAraH Xoinu aHog,
OyKunmaraH Xoiu aca katog 6ynagn. Temup Taék uanapHUHT
OGYyKMATaH XKOlK KynpoK; KOppo3usiaHraHMHU KypraH 6yncaH-
rm3 Kepak. KpuctannapHWHI t03acy aHof, KpucTasapHUHT
nun aca katog 6ynagn. Xl. 4-pacmpga Kucnota sputmacura Ty-
WUPWUITAH MeTannapHUHI Koppo3usanaHuw >XapaéHu Ttac-
BMP/IaHTaH.

KaTog >kapaéHUHW OCOHNALITUPYBYM MOLLANAPHUHT MaB-
XYLMIM KOppo3naHU Te3natagu. MacanaH, Katof Kucmumia
BOJOPOL WOHW KaiTapunaéTraH 6ynca, apuTmaga MaBXy/
6ynraH okcupnosumnap (macanaH, cCyBfla apuraH Kucnopog)
axpannbd ymkaétraH Bojopos aTomMu 6unaH 6upumkn6, H-b
MOHWUHWHT KaiTapuIUWUHN OCOHNaWTMpPaan (KUCIOPOLHUHT
KyTO6CU3naHuwm).

KO3agaH 3NEeKTPOHHUHT KETULIUHW OCOHNALWTUPYBUMN Ba
3NEKTPOHHM y3Ura 0COH GupnawTMpyBumn haktopaap —moga-
fanap KopposusHu Tesnatagu. byHgali mopfa OKCUAOBYM-
napaup. MacanaH, spuTmaga (cyBaa) 4LOMMO KUCNOpPOg 3pu-
raH 6ynaam Ba Kyiupgaru peakumus oopagu:

N02+H20+2e-»20H*
By peakyusa 6yiinya KMCNOPOAHUHT KalkTapuauw MOTEH-
ymanm OH- MOHWHWHT KaTapuauw NOTeHuManuaaH Myc-

6aTpoK Ba femak, «a» peakuus «b6» ra HucbataH OCOHPOK
(onguH) 6opagm.

X1.4-pacm. KopposusinaHuil cxemacu.

25-940 385



[emak, 3/1eKTPOKMMEBWIA KOPPO3US 3NEeKTP OK.MMUHUNT
BYXyAra kenuwm 6unaH 6ornvk, akaH. LLlyHaaid skaH, Koppo-
318 TE3NUIN 3NIEKTP OK,MUMUHWUHT MUKLOpUra, By 3ca afemMeHT
Kyrbnapugarv noteHuuannap anmpmacura nponopLuoHangmp.
AnekTpoA4 MOTeHUMANn almpmacu aHOA MailfoHMAa BOAOPOA
MOHWUHUWHT KOHLEHTpaLumacura sa BOLOPOSHUHT axpannb yu-
KMW NOTeHUMannra, AbHW BOLOPOLHWHI yTa KydnaHuwiura
60rnuk, By aca aHof 3NeKTPOLHUHT TabuaTtura —kaiicu metan-
NpaH acanraHura 60rnuk. HWUHT OPTULUM Ba yTa Kyuna-
HULWHUHT KUYUK Bynuwim 6y aimpmaHu owmpagu. YTa Kyu-
NaHULWHWHT KaTTanawuiwy aca 3N1eKTPOAHUHT MOTeHUnanm-
HW MaH(UiANawTMpaamM Ba HaTvxKada NoTeHUMannap aimpma-
cu Kamaagu. LWyHpaih knnm6, BOLOPOS yTa KyYnaHULLNHUHT
y3rapuiin Kapama-kKaplumn Hatuxara onnb kenagu, y Kynanica
Onkamaagu. Hatukafa Kopposua cyctnawagmn, NeKuH 3NeKT-
poLAa BOAOPOAHUHT aXpanuunHU KNANHANAWTUPaAN Ba akK-
CUHYa. AHOA yyacTkaja KyTbcuanaHTUpyBUmn (fenonnssatop,
macafiaH, KUCNopoA) KupuTuaca, yta KyuYnaHWULHUHI Yy3ra-
puwun, cesnnapnu bynmanign. LWYyHWUHT yuyH, KyT6MaHuw
(KyT6M10BYM MoAanap) 3NeKTPOKMMEBMNIA KOPPO3USHK cycali-
TMpajM, akCMHYa IOKOPMAA KACOPOA MUCONNAA KYpUb yTun-
raHugek, Kyt6cusnaHTMpyBum mojtanap Koppo3nsaHu Tesnatu-
TMpaam.

Koppo3usiHnHr 6opuwinra pH HUHI KuiAMaTu Xam KatTa
Tabcup aTagn. H" noHNapy KOHLUEHTPALUACUHUHI Kynaiuwm
YNapHUHT KaTogja 3apsafCcvM3NaHuILIVHKM OCOHNAWTMpasM Ba
OemMak, KOppo3usHU Kyvaitupagu.

METANNAPHN KOPPO3NALAHCAKNALW YCYNNAPWU

Koppo3suara kapwuy Kypaw ycy/lapuHUHT Xammacu me-
Ta//l CUPTUHU 3NEKTPONNT MYyXUTUAAH aXpaTull Ba MUKPO-
rasibBaHWK 3/1EMEHTNAP 3/EKTP OKUMUHU KaMalTMpuLLra acoc-
naHraH. bns 6y ycynnapHuHr 6ab3vnapun 6unaH TaHULWKNG yTa-
MU3.

Koppo3nsHWHT 6opulinra okKcupi Ba ruapokcuanapiaH
nbéopat Koppo3us MaxcynoTiapu KarTa Kaplunuank Kypcaraau.
By maxcynotnap mMetani cMpTMAA lOMKa napia Xocun Knunagu.
By napfa MeTannHu fHafa KopposuanaHuwgaH cakgab kona-
an. Okeng kv ruapokeug napjanapHn KopposnsajaH cakaall-
H1 B. A. KUCTSIKOBCKMIA AXLWIM TeKWmMpraH. MacanaH, antomu-
HUA Temupra KaparaHza tokopu mycbaT moTeHumanra ara
OYNraHanMr yuyH TeMmmpaH Kypa 0COHPOK KOppOo3nsanaHumLm
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Kepak. JIekMH LyHra kapamacfaH, atmoctepaga antoMUHUI
KOppo3msAra TeMmpgaH Kypa aHua ungamnugup. ByHuHr cababm
WYHAAKW, aNlOMUHWUIA KOpPPO3UsNaHraHaa, YHUHE CUPTU 3KY
okcug napga 6unaH K,onnaHagu. by napfa k.anuvHnalrad capy
(ynapHuHr K,anmHaurn 50—100 [° ra eTagu) MeTann wuuyura
XaBOHVHT KUpMLWW KMAMHAAWAAN, HaTUXKaja KOpPo3uns TyxXTaid-
ov. ByHpai napganap namma metannapga oynagu. JlekuH ynap-
HWU KOppOo3usaLaH cak™aHULL XyCYCUATU Xap XWUngup.

MeTannap naccusnaHraHga ynapHuHr Kopposmsra 6apgoL
GepuLl XycycuaTu Kydasan. MeTtannapHUHI naccMeiaHmwmnia
lokopuga auTnb yTuaraH okcuz Ba Wy CUHrapu napganap-
HWHT acocuiA ponb yiiHaLWK SXwWwun ncbotnaHraH. Metannap nac-
CUMBNaHraHAa ynapHWUHI WOH X0nuda apuTMara “n'um Ku-
MnHNawaau.

MeTannapHu KopposusagaH cakjawija MeTan/iHu naccuB-
naw ycynu anoxuga axamuataugup. MetannapHu peakumsra
KUPUL MOWMAAMTUHU AyKOTUra (BKM CycTnawTupuLLra)
naccuBnaHuL apaéHu aeiinnagn. FNaccuBnaHraH meTtannap-
HUHT KMMEBUIA XOCcanapu xam ysrapagu. Y nap peakuusra cycrt
Kupuwaan. KydnaHuwnap katopuia y3 ypuHNapuHu ysrap-
Tupagu. Maccme xongaru TeMup MUC Ty3fapyu 3puMTMacupaaH
MUCHU CUKMO YMKapa onmaiign. DNeKTpon3 BakTUAa XpoM-
[aH fcanraH aHof spuMTMara akTuMB Xofja KaTMOHWHM,

naccus xonga aca Cro2j aHMOHWMHWU Gepagn. MapraHeyuaH

AcanraH aHof naccusnaHuw gapaxacura kapab, M+, Mn'™
kM Mn02 WMOHWHK tobGopagm.

MeTannapHu NKKKW ycyn 6unaH: KUMEBUIA Ba 3N1EKTPOKUM-
€BMIN ycyn 6uaH naccMBRaITMPULL MYMKUH.

KuméBuin ycyn. bab3um meTawapHu (macanaH, Te-
MWUP, HUKE/b, XPOM) KOHLEHTPNAHTaH HUTpAT KucnoTta, bux-
pomaTt, nepmaHraHat, xjopat kabu okcumpgnosuymnap 6unad
naccusnawTUpuLL MYMKUH. Bab3n meTannap (XpoM, ONTUH,
nnaTtuvHa) COBYKAa XaBojaru KUC/0pof Tabcupupia xam nac-
CUBNAHULIWN MYMKWH.

ONeKTPpOKUMEBUIA naccuBnaw. AHOAra, AbHK
MeTasin 3M1eKTpogra MyBo3aHaT NoTeHUMannaaH Karra noTeH-
uvan Gepunca, y naccusnawnin MymkuH. MacanaH, HUKen-
NN 3NeKTpoAra TawkapugaH 6epunaguraH OKUMHUHT 3M4n-
FMHW owwnpa 6opunca, OKUMHUHT KWYUK 3M4urnga anekT-
poaua ®apaaein KoHyHMUra MyBouK N1 ;wpann6 unkagn. OKuMm
314U Mab/lyM Japaxkara etraHfia aHOLHWHT NOTEHL AN Kec-
KWH OLIaau Ba OKUM Kyuu Kamasagn. by BakTaa N1 HUHT apuTmara
yTuwmn Tyxtaingun. LWyHaan kunub HUKen naccusnawlagm.
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2. DHeprus poBMHUHT GanaHAMINHNA, SBHWN aKTUBNAHNLL
HEPrUACMHM KamaikTupuw (6yHra katanusatop épaamuia
pMB_mna,qv'l'B. P (0y R Bﬂchﬁ'a

WW

3. PeakUMAHWUHT aKTMBNAHUL 3HEPTUSACUHW MONeKynanap-
AaH Kyn aHeprus Tanab yunmaiguraH 6up LaH4ya Mariga ak-

guBAaHNLL eHegrmgnapmra nNapyanaw (kKatanmsatop ég%mm
puwinaaan). «Cyamm
MoHoMONeKynap peakuyuanap. AKTUB TyKHa-
WNLW HA3apuMACKM MOHOMOJIEKYNAP peakuUAHWUHT aKTuBna-
HULW cababuHW TYLWIYHTUPULLIAE MY MM axamMUsATra ara YyH-
KW Y MOHOMOMEKYNAP peakUUSHUHT MeXaHU3MUHU TyLly-
Huwra epfam 6epagn. MoOHOMONMEKYNAP peakUUAHUHT Te3-
NI TeMnepaTypaHWHI y3rapuwun ounad ysrapagu sa Oy
- BaHT—rOd)%J KOHYHMUT
WNKKWHYM TOMOHaH, YNapHUHT aKTUBMaHULL 3Hepruscu ou
MOSIEKYNAP peakuManapHUHT aKTUBNAHWULL 3Hepruscu 6u-
naH 6up xun, AbHU gedapnn 6up xun Kuikmatra ara bynap-
HUHI XaMMacu MOHOMOJEKYNsAp peakumsanap xam TyKHa-
Wuwnap Hatuxacuga cogup 6ynuiunHu Kypcaragu. demak
peakumsa 6opuwwn yuyH 3apyp TebpaHMa aHepruscu 6op mo-
NeKynanapHUHT 6up-bupura TyKHal Wy HaTKacua Xocun
6ynaan, fe6 thapas kuauwra Tyrpu kenagu. JleknH 6yHaain
BaKTAa PeaKUMAHUHT Te3NUTN KOHUEHTPALUAHUHT UKKUH-
yn gapaxacura 60rnmk 6ynunwmn Kepak, BaxofaHKM MOHO-
peakuusanap 6upuHYM TapTMbnu peakumsanap
6ynunb, peakUUAHUHT TE3IUTU KOHLUEHTPALUAHUHT OUPUH-
4 gapaxacura 6opaukaup.

fa opagn MM TMAT Rcababun Kyngarnyda: KapaéH yq 60CKmny-

1 AKTuBnaHuw: A+A__"1 M"A™A

2. AKTUBNaHraH MOMeKynaHWHI 6oLl Ka mMonekynanap 6u-

NaH TYKHALINIUW HAaTUXKacn/aa y3 akTUB/IMTUHU AYKOTULIN (aK-
TUBCW3NaHNLL):

AA b Ap+g

3. AKTUB MOJIEKYTAaHWHT Mapya.naHmb, peakuus Maxcynot-
NapuHN XOCUN KUULIN

CTauvoHap wapoutaa akTUB MONeKynanapHUHT KOHLEH-
Tpauuscu ysrapmac 6ynraHanr y4yH YHUHT XOCU Gynnwu
Ba MYKONNLL TE3UTN TEHT Bynaauw:

KOAJ2=U[A][A"]+K3[A”]
421



by TeHrnamajaH;

[A Lanjna

peakKUuNAHUHT TE3NUTKU

w l\l/l'l rn#1— KlkajAlA

it (X.33)

TyK HalMLW HaTWXKacuaa Xocun GynraH akTUB MONeKyna-
nap ylua oHgaék. napyasaHMacAaH, Mabaym Bak.T MaBxyq 6ynno
Typaau. Arap akTUB MOJIEKYNanapHUHT MaBxXyq 6ynnw Bak™ m
OVPUH-KETUH KeNafuraH MKKW Ty Hallull opacuparn Bak;T-
AaH KyH Oynca, ynap HapyanaHuwra ynrypa onmacfaH, UK-
KMHYM TyKHaWWLLI4a akTUBCU3NaHagun. by Bak Taa

ynl»k,
A= A[A)K[A]

AKTUB MO/eKynanapHUHI COHWM KOHLEHTpaumsara nponopum-
OHan 6ynagmn Ba HaTuXXafda peakuns 6GupuHyYM TapTnb GunaH
6opagu.

Arap aKCMHYa aKTUB MOMIEKYNanapHUHI MaBXy[ Oynuil Bak;-
TV MKKW TYKpaLInLW opacuiaru BakTaaH kam 6ysnca, akTue mosne-
KYNanapHUHI KyMYUAnUrn MKKMHYM TyKpawiumiira eTMaid, akTme-
cu3naHuLWra yarypa onMacgaH axpanuné ketagn. byHgai xonga
aKTMBMAHWULL 3HT CeKMH 6opyBYM >apaéH 6ynn6, peakUuUAHUHT
YMYMUIA TE3NATW aliHaH LY XapaéHra 60rvK.. Te3NnK TyKpaLlniL-
Nnap COHWra Ba KOHLEHTPaUWUAHWHI cBagpaTtura NponopLmoHan
6ynaam xamga peakums MKKMHUYM TapTnb bunaH 6opagu;

k3»LI[A]
Ba

-#=K,1AP

eMakK, akTMBCM3NaHULL Ba NapyanaHuLl Te3INKNapuHUHT
HucbaTura K.apab, MOHOMOJSIEKYNAP peakuusnap 6upuHuK,
NKKWUHYM EKMU Kacpnum TapTub 6munaH 60puLLIn MYMKUH.
PeaKUMSAHUHT TapTMOM KOHUEHTPaLUSAHUHT y3rapuwu 6u-
NaH y3rapTupuAnWn MyMKUH. MogaganapHUHT KOHLUEHTpauns-
CU opTUWM 6BMNaH aKTUB MOEeKynanapHM akTUBCU3/I0BYM
TYK.HalIMLWNap COHM xam opTagu. Hatmkana akTus MosieKyna-
NapHUHT NapyanaHuLl 3XTUMOAAUTK Kamasan. LLYyHUHT yuyH
IOK.OpU KOHLEHTpauusia MOHOMOMEKYNAP peakuusnap 6upuH-
ym raptTmbaa 6opagm Ba KOHLEHTpaLmMsa Kamanuiwm ounaH ce-
KWH-acTa MKKWHYM TapTubra ytagu.
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YTKasunraH taxpubanap tokopugaru mynoxasanapHuHr
TYrpuUnuruHn ucbotnaiign. MacanaH, a3oT (Y)-OKCUAHWHT
KpaMLL peakumsacy KynruHa myannugnap TOMOHMAaH Tek-
LIMPUATaH.

2Nj03-"0j+2N204-"4N02

by peakuyusa 0,005 mm cuM. ycT.gaH nact 6ocnmaa (MKKUH-
yn TapTnbaM) BynuwinM TachuMK aHraH.

PeakuusHu rasnap apanawmacuga onné 6opuwl xam pe-
aAKUMAHUHT TapTubunra TabCcup K,Wiagu, YyHKW apanaliraH ras-
NapHUHI MOfeKynanapu akTUBCU3NAHMLL TyK.HalluMwnapuia
MWTUPOK 3TUG, peakuMAHWHT UKKWHYM TapTmbra ytuwinra
yn Kylhimaiign. FOkopuaa KypcaTuaraH Bak;TNapHUHT H1c6a-
TUra KOHUeHTpaLus Ba 6etapad rasnap MaeXyaaMrugaH Tawl-
K,apy TabCup KunaguraH 6owka omunnap 6ynub, yHu yrap
X0NaT Hasapusicn TyWyHTMpu6 Gepaaw.

YTap xonat Hasapusacu. AKTUB TyKHALLWLL Ha3apusacu KNM-
€BUI KNHETUKAHWHT KYMr1MHa MacananapuHu TywyHuLra ép-
fam Gepagun. JlekuH, 6ab3aH Oy Hazapus 6unaH ONMHIaH Ha-
TUXKanap TaXpubagaH ONMHraH HaTuXanapra 3uj Kenagu Ba
allHX MacananapHu etapan aHUKAMKLA TYLWYHTUMPa OnMainau.
MacanaH, Te3 Ba CEKMH b6opaguraH peakuusnapHu TYLWYHTH-

) acocnaHmaraH Kywwumda HasapusigaH (XI1.30),
(XIL.il) TeHrnamagaru ctepuK (akTop, SHEPrusHUHT MoJe-
KynanapHUHI 3pKWUHWK fJapaxanapu 6yiuya TakCMMaHuL
HazapusnapugaH goliganaHnnagn.

ByHAaH Tallkapu, TYKHalUMLL Ha3apuscy TYKHaLIMLI XKa-
PaEHVHWHT MeXaHW3MUHW, AbHW TYKHalIUL BaKTuaa KaHpaal
KUIMG KUMEBUIA peakunsa cOamp GYNULLMHA TYLLYHTMPA ONMa-
AW, KUMEBWIA peakumus ysrapuliiapHn XaffaH Talkapy cog-
AanaliTUpAM Ba HATVXKaa, KYNruHa XxaTonivknapra nyn Kyian.

1953 vinnga DnpuHr Ba 'y bunaH 6mup Baktaa MonsHM KUM-
€BUI KUHEeTMKa MacananapuHun xan KWauw YUYyH SHrM ycyn
Taknudg) aTannap by Hasapus yTap >;0naT KM aKTUB KOMI-
nekc Hasapusicn fe6 aTanagu. AKTUB TyKHawuwnap Ba ytap
X0NaT HazapusanapuHu 6up-6mpura Kapama-kapwu Kyuuul
Kepak amac. by Hasapua acocnm 6ynraH 6up xogucaHu Ty-
WYHTUMPULLTA WHTUNAAW Ba OGUP-OUPUHUHT KaMUYUUTUHU
TYNampagu.

YTap xonaT Hasapusicura MyBo(urK, peakumsara KupuLlys-
4yn Monekynanap gactnab 6up-6upun 6unaH 6mupnawmnb, akTue
Komnnekc feb atanaguraH opanvk GUPUMKMa XOCWUN Kunagm,
CyHrpa 6y opanunk 6MpUKMa akTMB KOMMIEKC peakuus max-
cynotnapura axpanagn. Arap BC Ba A mogganap peakuuara
Kupnuwné, AC Ba C mogganap Xocun Kunca, 6y peakuuaHUHT
60pMWKNHK Kyhnagarnya ndoganawl MyMKUH:
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BC + Af(BC.AT:*AB +C

[acTnabky akTuB peakuus
Moaganap KOMMIEKC MaxcynoTnapu

® — MwopacK akTMB KOMMNJeKCra Taannykaum. Peakums Ha-
Tmwxacnga B—C 6ornaHmw ysmnm6, A—B 6ornaHul xocun
6ynagun. JleknH 6y >xapaéH bupaaHura 6opmaiign. BC moneky-
Na A aTomura aK,MHnawrad capu B Ba C aTomnap opacugaru
macoga y3aline, B—C 6ornaHuw 6ywalunb 6opagn. Xyaam
WYy Bak.THWHT y3uaa A Ba B atomnap 6up-6upura fk,uHnawa
6opaan, sbHN A—B 6ornaHuw xocun 6yna 6ownaingn. Mab-
nym 6up nantga B atom 6up Bak THUHT y3uga xam BC xam AB
Mofekynara kKapawnu 6ynagu, abHM A—B—C Komnnekcu
xocun 6ynagn. ATomnap opanury ysrapraH capym CUCTEMaHUHT
3Heprusicu xam ysrapa éopagu. by xapéHHu a3oBuii Koop-
AvHaTanap cuctemacufja Kypcatull MYMKWH. BYHWHT YuyH
KKK yKkKa A—B Ba B—C 6ornaHunwinapy opaanuruHUHT ysra-
pULLKHK, By yKkaapra TUK 6ynraH yKKasca sSHeprusHUHT y3ra-
PULWMHN KyAULW KepaK. Arap sHeprus LMnMaTUHUHT y3rapu-

A—B Ba B—C 60rnaHuwwnapn opaamruHuUHI y3rapuim
Ky/nnraH KoopauHata ykgapu Tekucaurura tywmpunca XI.s-
pacmpa KypcatuaraH rpaduk xocun 6ynaaw.

Pacmparn ykgap peakuuUsHUHT AYHanuWmnHWM, pak™amnap
3ca CMCTEMaHWHI Xap Xun XofiaTgaru aHeprusacuHU Kypcara-
an. By rpavKHN WYHAAR TYWYHTUPULL MYMKWUH: TOF/I KO-
HW Ky3 ONAMHIU3ra KeNTUPUHI. TOr 3HT yCTW nactnawmb Ba
AHa toKopunawnoé 60pcuH, AbHK arapra Sbcwatl 6yncuH. Tor-
HUHT MKKW TOMOHMW YyKyp COWIMK GYynCMH. Arap Tor owuo,
TOrHUHT 6UP TOMOHU[AH WMKKWMHYN TOMOHUra YTUL Kepak
bynca, anbatTta TOTHUHI 3HT NACT XXONWM — 3rapHMHI NpTacu
60cnb6 yTmnaau. TOTHUHT SHM MacT XXOWKM OpK,ann YyTCak Xam
5T-mw BakTuga, 6apnbup TOrHUHr Tenacuga dynamms. CucTte-
MaHUHI peakunsagaH on4uHrn xonaTuaaH CyHrru Xonatra Ke-
AWM XaM Xyaau Tor owmnb ytuuwra yxwanau (TorHuHr 6a-
NaHANMIA CUCTEMAHUHT 3HEPrUACUTA YXIUAca, TOTHUHT UKKU
TOMOHMAArn CO CUCTEMaHWHT ONAUHTY Ba CYHITU Xonatura
yxwaingm. CucteMa xaMm peakuusgaH onguHru xonatgaH pe-
akumMafaH KeMuHry xonatra “Mifa SHEPrusiHAHI 3Hr nac-
TUHKU 60cnb yTagn. [lemak, CUCTEMAHMWHT W W p—p —p"” L, w-
T {p — CMUCTEMaHMHT peakUWAfaH ONANHIW Xonatu, p” —
CMUCTEMAHUWHT peakUuuafaH KeWnHra xonartun). p—p'—p" nynu-
[l 3HT HOKOpU HYKTa p' HyKTagup. [lemak, cuctema peakumsara
KMpULIraHga YHUHT 3HEPrusicn opTmo, 3HT IOKOPU KuiimaTra
eTraHfaH CyHr fiHa kamas 6ownaingm. Cuctema 3puLLIraH sHr
IOKOPU KUAMATAN 3HEePrus akTUBNAHULL SHEPTUACUAUP.
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2. JHeprus roBUHUHI 6anaHiIMINHNA, ABbHWU aKTUBNAHULL
HepruacuHM Kamantupuw (6yHra katanusaTop épgamuja
apuwnnagm).

3. PeakUMAHUHT aKTUBNAHWLL 3HEPTUACUHN MONEKYanap-
[aH Kyn aHeprus tanab K,unmanguraH 6up K,aHua mMaiiga ak-
TUBMAHWLL 3Hepruanapura napyanaw (katanusatop éppamu
6unaH apuwnnagn).

MoHoMONeKynap peakuyumanap. AKTUB TyK.Ha-
WML Ha3apuacu MOHOMOMEKYNAP peaKUuUAHUHI akTuUBNa-
HUW cababMHM TYLIYHTMPULWIAA MY MM axaMmnaTra ara, YyH-
KW Y MOHOMOMEKYNAP peakUUSHUHT MeXaHU3MUHU TyLly-
Huwra épgam 6epagn. MOHOMONEKYNAP peakUUAHUHT Te3-
NUrK TemnepaTypaumHr y3rapuwn 6unaH ysrapagu Ba 6y
y3rapuw AppeHuyc — BaHT-Tog K.OHyHura 6yincyHagm.
M KKMHYM TOMOH[aH, YNapHUHT aKTUBNAHULL 3Hepruscu 6u-
MOMIEKYNAP peakuUsNapHUHI aKTUBNAHULL 3HEepruacu 6u-
naH 6up xun, SLHWM geapnu 6up xun K*wilmatra ara. bynap-
HUHI XaMMacy MOHOMOJIEKYNAP peakumanap xam TyKHa-
lwuwnap HaTumxkacuga cogup 6ynmwmHn Kypcatagu. flemak,
peakuuns 60puLIN y4yH 3apyp TebpaHma sHepruscu 6op mMo-
NeKynanapHUHr 6up-bupura TyK.HalWmMLWLKN HATUXKACKAA XOCUI1
6ynagn, neb tapas uavwra Tyrpn kenagun. JIekuH 6yHpaai
BaK,TAa PeaKUUAHUHT Te3/IMIN KOHLEHTPaLUAHUHT UKKWUH-
un gapaxacura 6ornvk. 6ynuwm Kepak, BaxonaHku, MOHO-
MOSIEKYNsp peakumanap 6UpUHYM TapTubnm peakumanap
6ynn6, peakKUMAHWUHT TE3NNTUN KOHUEHTPALUNAHUHT BUPUH-
4y gapaxacura 6ornukaup.

By 3naanaTHUHT cababu Kyinmngarnya; xapaéH yy 6octmu-
fa 6opagn.

1 AKTusnaHunw; A+A__ b "A*+A

2. AKTUBNaHraH MOeKynaHWHr 6onuia monekynanap 6u-
NaH TYK HalLMLWIM HaTWXKacuaa y3 akTUBIMTUHN yK,0TULIK (aK-
TUBCM3NaHULW);

A'+A 2 "MA+A

3. AKTVB MONEKyNaHUHT napyanaHunb, peakuyms MaxcynoT-
NapuHM XOCUA K MIULLIN

A"———>B+C+...

CTayMoHap WapouTaa akTUB MOMEKYNanapHUHI KOHLEH-
Tpaumsacu ysrapmac GyAraHAnrn yuyyH YHUHT XOCWUA BynLLm
Ba MYKOMWLL TE3NTW TEHT Bynaam;

KOA]=U[A][AL+K3[AL
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by TeHrnamagaH:

K21A]+K3

pPeakKuNAHNHT TE3NUTN

W 'Aﬂﬂy?.—_KﬂA)HG {'S{rﬁ .33)

TyKHaWWUW HaTMXacuaa Xocusn 6ynraH akTWB MO/EKyna-
nap ylla oHfiaek napyanaHMacfiaH, MabayM Bak.T MaBxyq, 6ynm6
Typagn. Arap akTB MOMEKYNanapHUHT MaBXys Gyl BakTy
OUPWHN-KETUH KenaguraH UKKW TYKHallWLL opacujaru BaKT-
JaH Kyn 6ynca, ynap napyanaHuiira yarypa onmacfaH, MK-
KUHYM TyKHaW WL Aa aKTMBCKU3NaHaan. by BakTga

KOA]»K3
Ba

f=A[A]=K[A]

AKTUB MOJIEKYNaNapHUHT COHWM KOHLEHTpaumuara nponopuu-
OHan 6ynagn Ba HaTuXaga peakums 6UPUHUYM TapTMb 6mnaH
oopagu.

Arap akCMH4Ya aKTMB MONEKYNanapHUHI MaBxy[ Oynuil Bak-
TW UKKW TYKHALLMWLLI opacujary BakrfaH kam 6ynca, aktus mMose-
KynanapHUHT KyNUUAUTA UKKWHYM TYKHALIWLILITa eTMaii, akTuB-
CM3naHuMLUIra ynarypa onmMacgaH axkpannb ketagu. byHpali xonga
aKTMBNAHWULL 3HT CeKMH 6OopyBuUM XKapaéH 6ynnb, peakuMAHUHT
yMy\LLM TeaTaru ailHaH LUy XapaéHra 60rnunk Te3nnk ayKHawmnLw-
nap COHWra Ba KOHLEHTPaLMAHUHI KBajpaTura nponopumoHan
Oynagn xamaa peakums UKKUHYKM TapTub 6unaH bopaam:

K3»K,[A]
Ba

eMakK, akTMBCM3MlaHWLL Ba NapyanaHuLl Te3/IMKNapUHUHT
Hucbatura kKapab, MOHOMOMNEKYNAp peakumanap GUPUHYM
NKKWHYM eKWU Kacp/iv TapTué 6unaH 60puLLIn MyMKUH.
PeakuMAHUHT TapTUOW KOHLEHTPALUAHUHT y3rapuwimn 6u-
NaH y3rapTupuanm MyMmKuH. MogganapHUHr KOHLeHTpaLms-
cy opTUWM 6unaH akTUB MOJEKYNanapHU aKTMBCU3MI0BYM
TYKHalIMLLap COHM XaM opTagn. HaTuxkaja akTvB MofieKyna-
NapHUHT MapyanaHuLl aXTUMOMANTN KaMaagu. LUYHUHT yuyH
HOKOPY KOHLleHTpauusaa MOHOMOMEKYNAP peakumsanap 6upuH-
yn TapTM6aa 6opaan Ba KOHLEHTpaLmMs Kamaiuwm bunaH ce-
KWH-acTa MKKUHYW TapTubra yragu.
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YTKasunraH taxpubanap tok™opugary mysnoxasanapHuHT
TYPPUNMINHU ucboTnamanm. MacanaH, a3oT (Y)-OKCUAHWHT
axpanuil peakumsacu KynruHa myannugnap TOMOHUAaH Tek-
LWNPUATAH.

2N203702+2Nj0N-"4N02

By peakuus 0,005 MM cum. ycT.4aH nacT 6ocumpaa {UKKUH-
yn TapTM6AM) ByNMLWIN TacAMKAAHTaH.

PeakuusHun rasnap apanawmMacuga onmé 6opuwl xam pe-
aAKLUWAHWHT TapTMOuUra Tabcmp K naay, YyHKW apanaliraH ras-
NapHUHT MOJMEKynanapn akTMBCU3NaHWLL TYK;Hawwuwnapuia
UWTUPOK 3TUG, peakUUSHUHT WUKKUH4YKW TapTubra yrtuwura
yn kyimaingn. HOb;opuga KypcaTuaraH Bak.TIapHUHT HUc6a-
TUra KOHUEeHTpaums Ba betapad rasnap MaBXxyanurnjaH tawl-
K.apy TabCup K.mnaguraH 6Gowk™a omunnap 6ynné yHu rao
X0NaT Hasapusacu TYLWYHTUPUG Gepaaum.

YTap xonaT Haszapuscu. AKTUB T>"all Nl Ha3apuacu KMm-
eBMMN KUHETUKaHWHT KyNruHa MacananapuHu TywyHuwra ép-
fam 6epaan. JlekuH, 6ab3aH 6y Hazapusi 6unaH OIMHraH Ha-
TXanap TaxpubajaH ONMHraH HaTukanapra 3uj Kenagm sa
auHu MacananapHu eTapav aHMKAUKAA TYLWYHTMpa onMangm.
MacanaH, Te3 Ba CEKMH H6opagunraH peakumsanapHu TyLWYHTU-

acocnaHmaraH Kywumya HasapuagaH (Xr.30)
(NN.31) TeHrnamagarn ctepuk (hakTop, SHEPTUSHUHT MONE-
KynanapHWHT 3pKUHJWK gapaxanapy Oyinya Tak;cuamaHuLL
HasapusanapugaH oiganaHunagn.

ByHaaH Tawfapy, TyKMHawWuWw Hasapuacy Ty HawmL Xa-
P(aeHI/IHVIHF MEXaHU3MUHW, SbHU TyK.HaWWL BaKTMAa KaHgain
WD KnmeBumn peakumns cogmp 6ynuWLNHN TYLLYHTUPA ONMa-
AW, KUMeBUW peakuus y3rapuilunapHu xafjaH Tallkapu cof-
JanaliTmpamn Ba HaTwkafa, KynruHa xaTonvknapra ilyn Kyiau

A3 nnnga dUpKHr Bay 6unaH 6up Baktaa MonsHu KUm-
€BMM KMHEeTMKa MacananapuHy xan KMUAUW YYyH SHTU yCyn
Taknug aTaunap By Hasapusi yTap YonaT KM akTUB KOMM-
NeKc Hasapuscu feo aTanaau. AKTUB TyK;HaluMLiiap Ba yTarn
X0naT HasapusnapuHu 6up-6upura K.apama-K.apliyv Kynuu
Kepak amac. by Hasapusa acocnu 6ynraH 6up xofgucaHu Ty-
U%ngmmra MHTUNAAN Ba OUP-OGUPUHUHT KaMUUIUTUHM
TyNnaupagm.

YTap Xonat Hasapuacura MyBOuvK., peakumara Kupuiys-
4yn Mofiekynanap factnab 6up-6upun bunaH 6upnawinb, aktas
KOMNAeKc feb atanafuraH opasMk. 6UpMKmMa XOCuUn Kunagm
CYHrpa 6y opanvk. GUpUKMa aKTUB KOMMEKC peakuus max-
cynotnapura axpanagu. Arap BC Ba A mogpanap peakuyuara
Knpuwmnb, AC sa C mogganap Xocun K.unca, 6y peakunaHUHT
O0pULLIMHK Kylinaaruya ngoganawl MyMKUH:
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Arap 6yroMnapHu KopposuagaH cakgawl 6unaH upra, ynap-
HU MeXaHUK Tabcuprapra YMgaMan x,am K,Mamw Kepak éynca,
6yHaali 6YIOMAapHUHE CUPTU XPOM 6GuiaH K.OHNaHagw.

MeTann ékn meTann 6yromnapHu Kopposuara 6apgow be-
paguraH matepuannap 6unaH k“onnaw ycynnapura TyxTanno
yTamus.

by K,onnamanap Koppo3usgaH cak™al Tabuatura Kypa Mkku
(hynnara: aHof Konmnama Ba KaTojf Konnama rpynnanapura
oynuHaan. AHog K,0onnaMa — mabiyM MyxXuTaa, K,onnaHaérraH
MeTanN K,0niaHyByYM metanara YaparaHga MaH(UApoK, anek-
TPO4 NoTeHUwanura ara 6ynagn, AbHU KyunaHuwnap K,aro-
puga K*onnaHysun MeTannapaaH ok*opuaa typagu. Katog K,on-
nama aca 6yHUHI akecuaup. TeMUpHU pyx 6unaH K oniaw aHog,
K.onjamara, TEMUPHW K,anaih 6unaH K,onnaw Katog K,onnama-
ra mucon 6yna onagu. .

Arap K,0niama KonnaHyBuM MeTanfHW Talkoli MyXWuTAaH
Tyna axpatunb Typca, 6y MKKM K,0niaMa opacuga npuHLUnu-
an apk. K.onmargn. JIeKnH K onnamanapHUHr 6up Xonm emu-
punca Ba “onnaHyBYM MeTaiN TaWwK.1u Myx™T 6unaH 60rnaHn6
K,0Nnca, ynap opacuga tapk, xocun 6ynagu. by xonatHu pyx-
nall Ba Kanannaw muconupa TywyHTtupamms (X1.4-pacm).

dapas K.mnaiinmk aHog Lonnamaga (macanaH, pyxnaHuLl)
K~ onnamaHuHr 6up »Xoiun Kyunb, KonnaHyBum metann (Mmaca-
NnaH, TeMUp) Ham XaBO 6mnaH Ternmwnéd K,onraH 6yncuH. by
BaKTa XyAau Ly >KOfa MUKPOranbBaHWK 3/1EMEHT XOCUJT
oynagn. Pyx Temupra K"aparaHga aneKTpoMaH@uin 6ynraHamru
YUYH pyX aHof KyT6, Temup aca kaTof KyT6 6ynaan. Hatuxa-
fla pyx KopposusafiaHa 6ownaingn Ba pyx TynuK, eMupunné
OynryHuya TeMup KopposusnaHmangn. emak, aHoA K,0nnaHu-
Wwnga K,onnama 6ysnnca, SbHM 6MUp 03 X0 Kyumb KeTca, K,on-
NaMaHWHT Y31 Koppo3uanaHnb, K omnaHyBYM MeTanl KOppo-
3nsnaHmanau.

Katop k“onnawga (K.anain bunaH k*onnaHraHga) aHof K,or-
NAWHWHT akcu cogup bynagm.

X1.5-pacm. KaTog Ba aHOA K,0nnamanap: a) pyxnawl (aHog K,onjama),
6) K.anahnaw (Katog Komnama).
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Arap 6ytoMnapHM KopposuagaH cak™naw 6unaH évpra, ynap-
MM MEXaHWK Tabcupnapra 4sfaMmnun x.am K mamw Kepak 6ynca,
OyHAain 6yrOMMIapHUHE CMPTW XpPOM GMnaH K,onnaHagu.

MeTtann ékn metann 6ytomnapHu Kopposusara bapgow 6Ge-
paguraH matepuannap 6unaH kK*“onnaw ycynnapura Tyxtanué
yTamms.

By KoHnamanap Koppo3usiaH cak™aur Tabuatura Kypa nkku
rpynnara: adoj uonsiama Ba KaToj uonnama rpynnanapura
6ynuHagn. AHoZ K,0nnaMa — mabnyM MyxuTtaa, K.onjaHaérraH
MeTann K.onnaHyBuYM meTannra K“aparaHga MaH(Upok, anek-
TpoA4 MoTeHUwanura ara 6ynafun, AbHW Ky4ynaHuwiniap Karo-
pyia K,onnaHyBuu MeTannapaaH ok;opuga typaau. Karog k,on-
nama aca 6YHUHT akecuaup. TeMupHU pyx 6unaH K,omnnaw aHoz
K,onfiamara, TEMUPHW K,anaiht 6unaH K;onniawl KaTofg K.onjama-
ra mucon 6yna onagu.

Arap K,0onnaMa K,0njaHyBuM MeTas/IHW TalK,M MyX,UTAaH
Tyna axpartub Typca, 6y MKKU K,0niama opacua npuHLunu-
an apk,K,onmangn. JIeKnH K.onnamanapHuHr 6up xonm emu-
punca Ba K.0MnaHyBYM MeTann TawK,u My~ 1T 6unaH 6ornaHn6
K,0Nca, ynap opacuga gapk, x,ocun 6ynagn. by Xx,0natHu pyx-
nalw Ba Kanannaw muconupa TywyHtupamms (X1.4-pacm).

dapas K,unaiinnk aHog K,onnamMaga (MacanaH, pyxnaHuLu)
K;0MnamaHUHI 61p Xoimn Kyunb, K,onnaHyBuM metann (Mmaca-
NnaH, TeMWUP) HaM XaBO 6MnaH Ternwné K,onraH 6yncuH. by
BaK,TAa Xy4AW LY XKoWAa MWKPOrasbBaHWUK 3/EMEHT XOCW
oynagn. Pyx Temupra K,aparaHfa anektpomaH@uin 6ynraHnmru
YUYH pyX aHofg KyT6, Temup aca katog KyTb 6ynaan. HaTuxa-
[a pyx KopposusanaHa 6olwinaingn Ba pyx Ty/nuK, eMupunné
OynryHuya TeMup KopposmanaHmangu. [lemak, aHof K,onnaHu-
lwmaa K,onnama 6ysnnca, SbHM 6Up 03 KO Kyumnb KeTca, K,omn~
NlaMaHVHT Y31 KOppOo3usnaHnb, K,onnaHyBuYM MeTann Koppo-
3uanaHmangn.

Katog K,onnawga (K,anah 6unaH K,0onnaHraHaa) aHog K,or-
NallHWHT akcu cogup bynagum.

X1.5-pacm. KaTog Ba aHOf K,onnamanap: a) pyxfaw (aHof konnama),
6) Kananaw (KaTtog K,onnama).
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CyHrrn Bak.Tnapga aHwuuca, Kucnotanu my”mtga 6opa-
Kypalwija, XapaéHHU cekMHnaTyBs-

yunap (MHrM6UTOpnap) KeHr nlwiatTnna 6ownaHam.
mn/nii!,?/KynunHya, opraHMK mMoadanapfaH méopat
Oynagn”™ Ynap KUMeBumn Tapknbnapm xuxatmgaH 6up Heva rpyn-
nara 6ynuHagn WHrnéutopnap tabCcup KWW MeXaHU3Mu
AxaTBaH Xxam 6up Heva rpynnara 6yNMHULLKU MYMKWUH. Y nap-
HUHT 6ab3nMnapu MeTaJIHUHT cupTura ytupmb tonka naona
HaTuXafa MeTa/I/IHN KOPPO3nsaLaH Cakyraii-
an  6aBamnapy MeTa/lSIHUHE Xamma cupTura 6up Tekuc amac
anku (hakart Katof Ba aHO[ KucmnapurarmHa agcopbunaHagn’

AT B Tabcupuia Koaxynna-

M ’ KOppo3uAra KapLwmn Kypawija Koppo3uanaHys-
4yu MeTasIra Typau Moadanap Kywunagu, SbHW ynapra Ku-
6epunagn. MacanaH, nynatraxpom saH lel
Kylwiunca nynat 3aHrnamangurad éynaau.
MoAJanapHUHr 6ab3nnapun aHof asacu-
HUHT, AbHW aHof BasudacuHu yTaéTraH MeTanIHUHT TepMo-
TMomIl onwpaan, 6ab3nnapu ynapHu cycai-
n C Hr (ha3aCUHUHT CUPTUHUN axLWnnangu.
LLIYHMHI4eK, KOppOo3ua Maxcy/ioTUHN MeTajll CUPTUTa AXUTK
ennwTMpagu Ba Xokaso.



Xl OB

KUMEBUW PEAKUUANAP KWHETUKACH
PACMWUI (®OPMAJ) KNHETUKA

KnméBunii peakumanap KMHeTMKacu - KUMEBWUIA Meak-
UMANAPHUHT Te3nurura Typam oOMUNNAapHUHT, AbHU peakuu-
MoAfanapHUHT TabuaTtura, ynapHWHr
KOHUeHTpaumacura, peakuus OepaéTraH TemnepaTypacu
KaTaAWU3aTOPHUHT ULLITUPOK 3TULL-3TMACNIUTUHM Ba OOLLK.a 6Up
KaH4ya OMUNNAPHUHT TabCUPUHU ypraHaau.

Peakumsa Te3nMruHu owmMpuLl Ba peakuusara xanan 6epa-
AUraH Kylwumya peakuusnapHUHT Te3IMrMHM Kamantupuw
CaHOATHWHI MWNab yMK;apull YHYMWUHU oW MpUwWw T, ToMm
allefiaH Tynapok; homaanaHuwira, KaMm Bak.T nuuga Kyn max-
CYNOT nwnad yn*apumiira MMKoH 6epagu.

Nnmunii )uxatgaH onraHja aca KUMEBUIA peakumsanap Ku-
HEeTUKACMHU TeKLWUPULW peakuUaNapHUHT K.aHgalh 6opuwimn
AbHU YNAPHUHT MeXaHU3MUHW ypraHuwra épgam 6epagn by
3ca KUMeBUW peakuuanapHUHT WYHanULWWHU Ba YNAapPHUHT
ifspl ™ 6«>"Puwra MMKoH 6epagun. factnabku sa™ nap-
nLt, 9bTNOOP KMMEBUM peakLUsnapHu CuHpnapra ax-
paTulira Xxamfa yaapHuUHT 60puwuHU ndoganangmraH TeHr-
namanapHu Tonuwra KapatuiaradH. AMMO TeKwwupuwiiap oj-
Ann peakuusanap 6unaH vyerapanaHu6, 6yHaa peakynaHn my-
pakkabnawTupaguraH omunnap xucobra onnHMaraH sgu Pe-
aKUMANapHu Wy Tapwia TeKWupuw GUsnK-KMME tapuxmia

[pMTmna n. PacMmuii KuHetu-
KaHWHT puBOXnaHuwunaa BaHT-I'ogd, C. AppeHnyc A B
PakoBCKMii Ba B6OLLK anapHUHT ULLNapy MyXUM axaMmuaTra ara.

KUMEBWI PEAKUNANAPHUHE TE3NUTA

KnméBnii peakuunsanapHUHI y3rapmac TemnepaTypaja oe-
aKUMa Te3nnru 6unaH peareHTNIapHUHT KOHLeHTpaLmuacu opa-
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Ma% KUHEeTUKa [Macnuin (chop-

pUANWNTYMKUH.ACTaTa? W M " wapontnapga onmbé 6o-
eMak, ysrapmac xaxmga on X *nnan”™T
Punagn. QuHamuk ycynga

'g(':a pear)éHTnap peakLns <>Te
KagaH) y3nykcus wbopunagu. ™ "PY6-
KOHLEeHTPaLUACUHNHT

BaKT
Peakumarak n p v w ~ra H "  Tesnrn T 6 aTanagu.
6unga) KoHUeHTpaumnscn Bakt " w  Muegopu (Mofb X1co-
BYHUHI HaTuxacmpa peakuuwii Te3nurl-m

AOHYHUra MYBO(MUK BakT Xn™ 6un? Tabcupu
6 C I "™ P=>=<Mfe3n,r, xam agp™ ,nTa“ ga ~,™ a

Mofaasiap KOHUeHTpauXa”THr derewl T "™ KnpuLlyBum
raH Yekcus KNUMK MUELOopUra TeHr 6 ~ T

coHlc-™M ApAr"[ T X ™
MAaKuH 63ncuH

YUyHTMX
HU > yHApeakum ™ 1eTA2534, TMAAA Knpuwira-
NapfaH éku peakuua Hatmxa?w"?"pr Neflla-
notnapfaH 6MPOPTACUHUHI KOMHTIWLI MK A
Yarapywn 6unad ngpoganaw FryrH rff. ™
HUHI MUKLOPUHW aHuK, yndaw (a™ 3 A

OCOH 6yrca,

peakuus Te3NUrn aiHU MOonM
puLWK 6unaH ynyaHaam KOHLEHTPaLUUACUHUHT Yy3ra-

cu KouLeHxpaLuus-
fJa xocun 6ynaétraH mMopanansnHMH P®"Kumnsa HaTmXKacu-
aKcuMHu4a Kynainb 6opagm

AN "®"\a

yn4yaHraHga xam myc6at kuinma™ ~

Mogfanap KOHLeHTpay”r?™ XTranrr«" JacTtnabku
ongura MaHguin (-) peaknuTmar A Ynuaravga clc/A
CUMHWHT y3rapuwn yA?aHraga KOHLeHTpaLusa-
nagun. LWyHaain knnno' " «Pa (+) 1riAn-
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(X1n)

Maccanap TabCMpy KOHYHUra MyBOMMK, Kyinaarn peak-
ums 6opaétraH 6ynca:

aA+bB=éB+80
peaKkUMSHUHT Te3NUTN Kyinaarnya kKaig aTmnagu:
K=K[A]1B]b (X1.2)

Ly epga, K NpOHOPLMOHANANK KO3pduymeHTn 6ynmb, y pe-
YKL AW LW T Te3MK KOHCTaHTacu ne6 atanagn. babsaH 6y ngo-
[a KUMEBWIA peaKkLUaNapHUHT acocuiA nocTynatu aeb oputu-
nagmn. Arap peakuuara KUpuwyBYn mogaanap x,.ap OMpuHUHT
KOHLeHTpaumanapyn 6upra TeHr éynca:
M=k

6ynagn. [emak, Te3IMK KOHCTaHTacu (K) peakuusara Kupu-
LWYBYM MOAAanap KOHUEHTpauusnapuHuHr 6upra TeHr oyn-
raHgarm peakuus tesnurnaup. LUYHWUHT yyyH 6ab3aH K CO-
nmuTupma Te3nuk ae6 xam atanagum. KuHetnk xucobotnapaa
«K» —TOnNuNagn, 3apyp bynca mab/lym KoHUeHTpayusga 60-
paguraH te3nukHu (V), (XIM.2) TeHrnamagaH doiiganaHno
XucobnaHagu.

Typnu peakumnsanapHUHr Ky3aTuaraH Te3fnkKka, SbHU pe-
aKumsara KupuwyByM MoafanapHu xoxniaraH KOHUeHTpaums-
fa (Mukgopga) onunb, yTkasmnraHgaru peakuusa tesnuru {V)
HUHT KUAMaTN 6unaH amac, 6ankun peakLUSHUHT Te3/IMK KOH-
cTtaHTacu (K) Kumiamatum 6unaH conuwitTupunagun. Tes3nuk
KOHCTaHTaCUHWUHI KMAMAaTW peakumara KUpMLWYBYM MOLAA-
NnapHUHI TabwaTura, TemnepaTtypara Ba Kataausaropra 6or-
NUK 6ynnoé, peakumara KUpULWYyBYM MOAAaNapPHUHT KOHLEHT-
pauunscura (Ekum napuyuan 6ocumra) 60rnmMK amac.

KUMEBUN PEAKLUMNANAPHUHE KUHETUK XXUXATAAH
CUNHONAPTA AXPATUANWN

KUMEBUI peakumsnapHn KUHETUK XMXaThaH 6up KaH4ya
rpynnanapra 6ynuw MymKuH. By Xon Mabnym peakuusnap
opacuga yMyMuAnuk 60panruHu Kypcatagu. by ymymMunnmk-
Ka cabab mMoafanapHUHI peakumsara KWpuLwmnLw xXycycusatinapu
opacugarun yMyMUnaukaup.

PeakuusnapHu rpynnanapra axpatull HaTuxacujga
peakumsara KMpuwyBYM MOALaNapHUHI Xoccanapugaru ymy-
MWUA KOHYHUSTNAPHU oumwira mysaddak 6ynuHam.
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KumeBuniA peakunsaNapHUHT KWHETUK XXUMaTdaH cuHdnapra
KPaTUANWNHKU (Knaccuukaunsacnuim) gactnabd Bant-rogpd
Taknug kungn. Bant-Fohd knaccupukaumsacnga peakyms-
HUHT HOpMan 6opuwunra xanan 6epyBuM Ba YHW Mypakkab-
NnawTUpyBYM Tabcupnap (peakuus Bak,Tuaa YMK.aguraH NCCuK-
NNK aBTOKATANM3, AL 1eBOPNaPUHNHT TabCupy Ba GOLLIKa-
nap) x;ucobra onmMHMaraH. A

Knmésnin peakumanap MKK1W Xua anomaTra Kypa: MOeKynsan-
nnrnra Ba TapTVI6VII'a Kypa CVIH(*)ﬂaHa,CI,VI.

PeakumanapHUHI MONEKYNAPAUTN 6up Bak TAa TYUHALWNG
ﬂgnmeamm peakumara KupyByYM Mmosiekynanap coHu 6unaH 6enruna-

Peakumsanap monekynapaurura kypa 6up monekynanu (mo-
HOMONEKYNAP), MKKW monekynanu (6u monekynsp) Ba yu
Mosiekynanu (Tpu Monekynap) cuHgnapra 6ynmHagn. JIeKuH
TaxXpubaga y4 Monekynanu peakumsanapgaH tokK,0pu MOJSieKy-
NSip peakymsnap yupamaign. YugaH opTUK. MOMEKYIaHWHT 6mp
BaK3-fa TYK.HallyBN 3ATUMOMAAH Xy/a Y30K.. Y4 MOnekynam
peakumsanap x.am xyja kam yypangu.

Opfatga, Kynuuamk peakuyusanap 6umonekynap 6ynagu
KynuHua peakumsa TeHrnamacu 6y peakumaga 6up KaH4a mo-
nekyna UWITUPOK ITUWMHU KypcaTagu. Peakums TeHrnama-
cura K.aparaHvga peakumus Kyn monekynanu 6ynuwiin kepak agu
NeKUH xakmlatga Kyn Monekynanu 6ynmaingu. TeHrnamaga
KypcaTuiaraH MoJfieKynafapHUHI X.aMMmacu 6up BakTha peak-
uusra Kmpuwaan geb 6ynvaiign. Peakumsa aca 6MPUH-KETUH
eKu napannen 6opaguraH 6up KaH4a ofaniA peakLUsanapHUHT
MaXXMymngaH néopart 6ynagu. KO3aku K.aparaHja, peakLunsHUHT
OyHAan Mypakkab iynnap 6unaH 60puLIN YHW CyCTNaLLIULIN-
ra onn6 kenagu, fed Kapawl MyMKWH, NIeKMH KynuH4Ya peak-
Lusa Tesnurn byHaan mypakkab ynnap 6unaH 6opraHga 6mp-
JaHura 6opraHgarura KaparaHga optuk 6ynagn. Kyiimaa cTa-
TWK LWiaponTaa 6opaguraH peakunsanapHUHT pacMuin KUHeTU-
KacuHU Kypub ymkamms.

OOONIA PEAKUMANAP

Arap 6up BakTga 6uTTa peakuus 6opca, oaauii peakuus
pevvnagn. Ofann peakumsanap moho-, 6U- Ba Kyn Mofnekyna-
AN 6YNNWN MYMKWH.

MoHoMonekynap peakumnanap

MoHOoMOneKynsap peakLManapHyu CxemaTuK paBuLLlia Kyiu-
jarnya ugoganall MyMkuH: A->B+C+...
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liy X1n peakumanapra 6ab3v axpanuwl peakuusanapu,
MOneKynanap nunga aToMnapHUHI Kbaiita rpynnanaHuniin, n3o-
M1'pnaHnw peakuusanapu: asoT (¥Y)-OKCUAHWHT napyanaHu-

l[[:
2KP3=2Kp,+0,
a30MeTaHHWUHT MapyanaHuLumu
CHjNjCHj*"CjH"+N,

Ha ras (pasaga 6opaguraH J2=2HJ peakuyusnapy MoHomose-
Kynap peakuuanap xymnacuganaup. (X.12) teHrnamara Kypa,
MOHOMOJIEKY/IAP PeakuuAnapHUHT Te3NNIU:

V=k-C

6ynagn. by epga, C — peakuuara Kupuwys4yum mogaa
KOHUeHTpauuacu (rasnapgarv peakuusanapga KoHUeHTpaums
ypHUTa napuunan 6ocmMm onvHagwn).

(XI11.1) TeHrnamara myBO(GMK;:

O6ynagn. MoHOMONEKYNAp peakumanapia Kk HUHT ya4yamu
1/Bakr, sibHn ' 6unaH wudoganaHagn. Lemak, K-HUHI COH
KMAMaTW BaK HUHI KaHJai yn4yos bmupnuruga onnHuwimra 6or-
NUK.

¢-HM TonMW yuyH (XI.3) TeHrnamaHu vHTerpannawl Ke-
pak:

-~ =kKc€ K u =kdt
- InC -kt +A

6y epga, A — mHTerpannawl KoHcTaHTacu, t=0 6ynraHga A=
—InCpg 6ynagn. Cj, — oNWHIraH MOAAaHWHI AacTnabkm KOoH-
ueHTpayusack; C aca t BakTAarn KOHLEHTpaumna. A HAHT KUii-
MaTUHW YpHura KYicak:

A = (X.4)

ByHpaaH, t — BakTaarn KoHueHtpayus (C)
C=Cot" (XI1.5)

Kenmbé unkagm.
Peakunsira KNpMLIYBYM MOALANAPHUHT MUKAOPUHU ynap-
HUHT KOHLEeHTpaumacu 6unaH amac, 6ankum ofiMHraH mMogja-
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napu Mofb COHW 6unaH ndoganainnnk. PeakyMaHUHT 6owna-
Huwuga abHu ?=0 6ynraHga, K)*axmga a - Monab Mojga
60p Aeb hapas K.mnamnuk. | Bak?- yTraHAaH CyHr X Mob Mogja
peakumsara KupuwraH 6yncuH,

eMak, gactnabku moafaHuHr / BaBaarum Mukgopu (a—x)
MOJ1b ra TEHI Ba: K V

oynaan, by ndoganapHun (XI1.3) TeHrnamara Kyicak: ;
N =/ (a-x) (X1.6)

Kenn6 ynkagn. by TeHrnamara >axwv (V) KMpuTuaraH amac,
[leMaK, MOHOMOJIEKYNAP peakuUsanapHUHI Te3INrn CyonTu-
puwra 60rnnk 6ynmangn, abHU peakuMoH apanawmaHn cy-
ONTUPWUACa, Te3NUK y3rapMaiign. bowkaya kunub ainTraHga
peakumsagaH CyHr OIMHraH MOALAHUHT MUKAOPY rasnap yyyH
yMyMumn 6ocumra 60rnmKk amac.

Amanuii macananap y4yyH K-HUHT KuitMaTuHm (XI1.6) TeH-
rnaMajaH TOTUL aH4Ya Kynail. By TeHrnama MHTerpannaHca
Kyingarn ngoga Kenub dukagu: ’

N o= = (xn.7)

Ba X — peakuus y4yH ONIMHTaH MOALAHVHT MUKA0PW

x=a(l-e-*") (X11.8)
Bumonekyns eaKLUMsAIapHN cxeMaTVK paBuLL -
ha Ky'fflm,qarmqayml&)oﬁan%m Myli\"/lKMH: P P

A+B=peakuunsa max;cynotu
CH3C00C2H5+Ka0H=CH3C00Ka+C2H50H
WyHuHrgek: A+A-"A"
n ® mopfanapAaH asas MOJb MUKAOP-
apfa ofinHraH ge6 hapas Kunamnmk. Arap mMogganapHuHr t
Bay MuMfa peakuuara KUpULITaH MUKLOPU X MOJb Bynca By
EI%H}? peakuuara KUpnwaétraH MojfanapHUHT KOHLeHTpa-

N.TX, b-x
V = V

bynagn, 6y epga, V — peakuus yyyH OnMHraH mogganap-
HUHT YMYMUU XXMM,
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Jemak,
7T# =-"(a-x)(6-x)
eKu

f =~(a-xKr>-x)

Jemak, 6MMONeKynap peakuuanapHUHT Te3Urn yMyMWUii
XaKMra Teckapyu MyTaHOCMO €KW ras peakuusnap yuyyH ymy-
MWUA BocMMra Typpu MyTaHoCM6Aup.

K=" peb oncak;
f -%-x)(6-x) (XN.9)

6ynagu;

BumMonekynap (ymyma;H, Kyn MONEKynsp) peakuywusnap
TE3NUTUHUHT CYlATMpUWwra 6OrAMK.IUTU oKopugaru
TeHrnamanapgaH KypuHuo typubamn.

Xaxm y3rapmaraHfarnHa K ysrapmac 6ynagu, YHUHT KuUi-
maTn (X11.9) TeHrnamagaH Tonunagu.

Arap A Ba B mogaanap sKBMBaneHT MUKAOPAa O/nHca (a-B)
(XI.9) TeHrnama Kyinmgaruya énnagu;

By TeHrnama MHTerpaniaHca;

A=} (XM.KO)
eKun
| a{a-x) (Xl_l.ll)

Kenmoé umnkagm.

Arap A Ba B mogfanapHvHr gactnabky KoHLUeHTpaumsana-
pu xap xun déynca, (XI.9) TeHrnama nHTerpannaHraHga Kymum-
farv TeHrnama xocun éynaau;

clx clx 1
(a-x){b-x) a-b b-x

VHTerpannaHca,
ab -X)- bl b
WHTErpannall JOMMUANUIy
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A=¢"MIn¢g-Ina]

Jemak,

n [¥« -X)-In(;- X)+In- Ing]

A= (X11.12)

(X.1) Ba (XI1.12) TeHrnamanapgaH K HUHT ynyaMmuHu
aHMKNaw MYMKWH:

[K]=[r>-c-]
y3 HaBbatuga ¢ =~ éku [c]=[TP].
Oemak, k=[t“'m~'P], abHK n/monb cek 6unaH udogana-
Haaw.
k=[t-'m-*M3]

Jemak, 6uMonekynanapHUHr Te3nurn Xaxu Ysrapuwm (cy-
ATUPULW) 6unaH y3rapagu.
Y4 mMoneKynsip peakumsinap. byHaai peakuusinapra

2N0+02=2N0j
2C0+02=2C0j

Mucon Gyna onagu. JIeKUH 6Up Xn peakuusnap KynuHya nauw
AeBopnapy WWITUPOKMNAa 6opaguraH apaéHnapga Kymnpok.
yupangu:

0+0+M-"0"+M

M —wuanw gesopnapu.

Yy Mofekynap peakumanapHUHT Te3IMK KOHCTaHTaCKMHU
oK.opuga Kypu6 yTuaraH ycynnap épgammuia Tonmil MyMKUH.
Arap peakumsara KApULYBYN MOLLANAPHUHT KOHLEHTpaLus-
CW y3apo TeHr Byfca yy MOMeKkynsap peakumanapHUHr Te3nuk
KOHCTaHTacu:

(a-xf (X11.13)
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mypakka6 PEAKUWANAP

KOkopuga Kypunb yTunraH oganii peakumsanap opacuga oup
BaKTAa bopaguraH hakaT GMTTa peakumsanap Kam y4pangu.
KynuHuya 61Mp BaKTHUHT y3uga 6up Heya Xua OLAUIA peakun-
Anap éHMa-éH, KeTMa-KeT 6opaaun. byHaaih peakuusnap my-
pakka6 peakuusanap geé atanagu.

Mypakkab peakuusanap KUHeTMKa TabMMOTUra Kypa éHma-
&H 8KM KeTMa-KeT bGopaguraH oaauin peakumsanap 6up-6unpu-
ra 6ornuk 6ynmaigmn, 6anku x.ap Kaiicu oganii peakuums oup
BAKTHUHT y3ua MycTakun (abHWU 6up-bupura xanan depmac-
faH) 6opaav feraH TaxMUHra acocnaHraH. by TaxMuHra Kypa,
Mab/iyMm cucTemMaga 6Up BaKTHWHI y3uda 6up Hedya peakuus
6opca, 6y peakumManapHUHI xap 6Mpn Xxam maccanap TabCcupu
KOHyHUra 6yicyHagn. CuctemMaja KOHUEHTpauusnapHuHr
YMYMUWIA y3rapuiimn anpum peakuuanapga cogup 6ynraH KoH-
LeHTpauus ysrapuwinapu WMruHgucnura TeHr 6ynagn. Mypak-
Kab peakuusnapgarv oaauii peakuusanap éHma-éH 6opaéTraH
bynca, 6y Mypakkab peakuusnapHUHI YMYMWIA Te3NUrn og-
AN peakumanap Te3IMKNApUHUHT anrebpank WMrnHamcura,
arap KeTMma-KeT 6opaéTraH 6ynca, sHr CeKnH 6opaéTraH peak-
unsa Tesnurura TeHr. Mypakkab peakunsanapHuHT 6ab3nnapuHm
KYpu6 Ynkannuk.

Kalitap peakuyusnap. Mwucon Tapukacmaa yangaH
YHITa XaM, YHI4aH yanra XxaM MOHOMOJeKynap pasuwga 60-
paguraH, SbHU MOHOMOMEKYNAP KalTap peakuuanapHu Tek-
Wwnpub kypannuk. Kyingarm peakumsnap MOHOMONEKY/NSP
KaliTap peakuusnapamp;

TnounaHat aMMOHUM TUOMOYEBUNHA
KH,KC8 A (KH,)2C8

6up-6upura aiinaHyBuYM U3oMepnap peakuuacu, macanaH:
(L—MeHTOH  1—MeHTOH

By xun peakuusnapHu ymymuii Tapsga Kyiungarunda ngo-
Aanail MyMKWH:

ByHpali peakumsnapHUHT YMyMUii Te3nru:

an »
a1 *"ZB
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6ynagn. By epfa, K ~ Tyrpu peakuMAHUHT Te3/IMK KOHCTaH-
Tacu, K — TecKapyu peakuUAHUHT Te3/IMK KOHCTaHTacu.
Peakuynsi yuyyH gactnab V xaxxmpga A moggagaH a monb Ba B
MofAadaH B MONb ONMHraH Aeb hapas KMnamnuk, rBak;T 3T'raH-
[aH KelnH A MOAfaHVHT X MOSIN peakumsara KUpuwcuH. by
BakTAa A mogpafaH (a—x) Monb Konagu Ba B mMopdaHWHT
MUKLOPW (B+X) MOAra TeHr 6ynagw.
Jemak:

Jv n-= L. {a-x) XZ (6+x)

eKun

Nz - X) - +X) = K,a- K,X- K - KX =

=K,a - K3b - (K, + K2>X = (K) + Kb

Arap

K

. , A :
KHHQ =3'eKny = * (6yBan: K =" MyBO3aHaT KOHCTaH-

Tacu) feb kabyn KunuHca:

N = (K, +K2)(>.-X)
6ynagun. by TeHrnama MHTerpannaHca:
K, K2=|1ln" (XI1. 14)

Kenmbé ynkagm.

PeakuusaHM MyBO3aHaT Kapop TOHryHra kajap AaBoM 3T-
TMpn6, K opkKanu yHWHI KuiiMaTu TOMwWnafAu Ba peakuus
MYyBO3aHaT X0naTura KenraHga;

K b"x
(X11. 15)

6ynagn. by epaa, K — myBo3aHaT KOHCTaHTacu X —peakuyu-
Ara KApULWraH MOAAaHWHI MYBO3aHAT XonaTharu MWKLopW;

Ba (b+xJ mMopganapHUHr MyBO3aHaT BaKTugaru
KoHUeHTpauusanapu. Peakumsanm (XI11.14) sa (XII.15) TeHr-
namanapfaH anoxuia K, Ba K> HUHT KUAMaTUHW TONULLI MyM-
KWH.
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Bumonekynap kalitap peakuwusanap. Bumone-
Kynap Kaitap peakuusanapra Mypakkat ahupnapHuMHI WLLl-
KOpNaHuLWKn, BOAOPOL MOAWUAHWHI axpanuwm mucon 6yna
onagu. By xun peakuusnapHu ymymuid Tap3fa Kyuparmda
ngopanaw MyMKMH;

A+B~C +B
K

ByHfain peakumsnapHUHT Te3NNUTK

m* =kKl(a- X)(6 - X) - K2(c +x)((/+X)

6ynagu. by epaa, a, B,c,(1— peakuusa yuyyH OfIMHTaH Ba peak-
UMs HaTmKacupa xocun 6ynraH mMopfanapHUHI AacTtnabku
KOHLLeHTpaLmsanapu.

offanapHu factnabky KOHLEHTpaLmsacy sKBUBaNeHT (a-
B) MUKAOpNapha ONUHraH Ba peakuMAHWHT 6olnaHMwmnaa
peakumnsa maxcynotu 6ynmaraH, SibHM C=0, C?=0 6ynraH Ae6
(hapa3 kunannuk, byHgai xonat Taxpnbasa Kynpok yupangu.
By xonaTga toKopugarv TeHrnamaHu Kymugarmya é3uw mym-
KWH;

N==K1(A-X)"-K2X'

By TeHrnama nHTerpannaHca

K HUHT KUAMaTUHU aHuKnab, T, Ba NapHUHT Kniimatna-
PUHU TOMUL MYMKWH.
MyBo03aHaT xo0/1aTuaa;

(a-x00)

oynagn. (XII.16) Ba (XII. 17) TeHrnamanapgaH K; Ba LL HUHT
KMAMaTNapUHN TOMULL MYMKWH.
TeHrnama Kyihugaruya uHTerpannaHagu;

af = K/!(% - .= K,Z« - 2Ka: -ZPK[X2 - Kax' iy
=<k!-k2)x' -2klax +Kla = (K - Kr) KL-K2 +71E4@
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6y TeHrnamaga:
|
_ (KI _ K3) /\2 2a_|<lx Kja:[

K
— MYBO3aHaT KOHCTaHTacu.

By TeHrnamaHWHT UNAM3NapU: o1 6ynaau.
C~

[Jemak,
N = - raxa - yove - %)

Mapannen (éHma-éH 6opagnraH) peakuus-
nap. KynuHuya, mogganap 6Mp BaKTHWUHT y3naa KKK Ba YH-
[laH OpTVK. MyHanuwaa peakyusara knpuwagn. Kyinaaru peak-
uusanap 6yHra mucon 6yna onagu:

2KC10s-"2KC1+302
4KC103-~3KC107M+KC1
ABbHU

6KC10, 2KC1 + 30.

A0 -HuTpotheHon
8Kn C(,H50H + HNO3 T - HuTpodeHon
N 1p - HuTpodeHon

By xun peakumsnapHu cCxemaTUK pasBulifa Kyhumparuya
ngpoganaws MyMKUH:

A MopfaHVHT facTnabku MuKaopu a Monb 6ynub, r Bak.T
nunga A, monb B mogda Ba  Monb C mopaga xocwn 6ynraH

bynca, onuHraH moggaHuHr X|+X =X M0onb MUKAOPK peak-

umara kupuwra 6ynagu. Hatwxkaga/saktgall mognagaH (o—
X) MOJIb Kojagwm.

Jemak, B moggaHuHr xocun Gynuw Te3nuru Kyiungaruya:

R = kx(a-x)
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C MOAdaHWUHI Xocun 6yI'II/ILIJ TE3INUTK

6ynagn. A MOAAAHVHT peakumsra KUpuWnLW Te3nnru 6y Tes-
NUKNap WATVHAUCUTA TEHTAMP:

eKn

by TeHrnama nHTerpanfnaHca,

(X.18)

Kenmoé ymkagu. .

By TeHrnamaHu OfAWA MOHOMONEKYNAP PeakuUsHUHT
(XI11.7) TeHrnamacu 6unaH conuwTMpcak, ynap opacuparu
(hapK Wy TeHr1amaHUm1T Yan TOMOHKUAAa 6Up Te3IMK KOHCTaH-
Tacu ypHUAA NKKUTA KOHCTaHTa WATUHANCUHWHT TYpULWIngaH
nbopaT 3KaHWHU Kypamus.

Xap Kaiicn oaanii peakuMAHUHT TE3NNK KOHCTaHTaCUHU
aHMKNaW y4yH, peakuus HaTuxacuga xocun 6ynaérraH moj-
fanap KOHUEHTpauuACUHUHT HucbaTngaH onganaHunagu.

K,— KuiimaTn B mogaaHuHr, kK — Kuitmaty aca C mogga-
HWHT XOCWUA ByNuLW Te3NUTMHU udodanaraHinrm yuyyH ?BakT-
na B Ba C moffanapHUHT MUKOOPWUHW YN4ab, Kyhnaarn TeHr-
NamaHun E3nL MYMKUH:

1
o
1

(X11.19)

XoxnaraH BakTga xocun 6ynraH B Ba C MofAanapHUHT KOH-
B

LeHTpauusanapuHm ynyaé tonub, 6ynapHUHr Hucbatu

AaH [l HUHT KuiimaTu aHWKaaHagm.

KB +K =|1n—
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By TeHrnamanapHUWHI yHIr TOMOHAAru WwinmaTun Taxpuoa-
faH Tonunagu. Oemak, (XI11.18) Ba (XII.19) TeHrnamanapga
K, Ba L HUHT KMAMaTnapuHu TOMULL MYMKUH.

KoHcekyTuB (KeTma-KeT 6opaguraH)peak-
uusa nap. byHgain peakyuanapga opanvk Mogganap Xocun
6ynagn. LLyHUHT yuyH 6y peakuusnap KeTMa-KeT 6opagmraH
peakuusnap geb atanagu. by xun peakuuanap xyga Kyn yu-
paraHaury yuyyH ynap anoxufja axamuarra ara.

Kylingarv peakumnsnap KeTMa-keT 6opaguraH peakuusnap-
ra mucon 6yna onagu:

ACOOC3H; "COOC,H,
CrH+>~("gOC:2Hs " C2Hs WY COOKa C2HsOH

ACOOC3H” ~COObla
C2H4  cOOMa - "2H5u»c00Ka C2H50H

OHr 0aAniA KeTMa-KeT peakL s MOHOMOHOMONEKY NP pe-
akumagmp, Oy peakuUsiHM CXeMaTUK paBulga Kynupgarunya
ngoganawl MyMKUH:

K K
A~B->C

A->BBaB C peakuusinapHWHI Xap KaiiCc MOHOMO/e-
Kynsap. LyHra kypa, 6y peakumns moHoMonekynsap geb atana-
an. factnab, A moggajaH a Mofib MUKAOP ONMHraH (peakum-
OH apanawmMaga aca B Ba C moguanap nyk ge6 thapas Kunaii-
NMK). 1BaKT numpa Xmonb B mogua Ba” monb C mogua Xocun
6ynca, y BakTaa A mofjafaH {a —x) Mofib Konagu, xOcun
6ynraH X monb B moggagaH (x —*) Monb Konagu, abHU

K»
A-> BN C
t=0 a 0] 0
? a—X X—y y

A MOAAAHVHT peakuusra KUpUWMULWKN, sibHU B MOAAaHUHT
XOCUN GYNULI TE3NUTN:

A= AMa-X)

B MoAAaHUHT peakuusra KUpUWnWK, SbHM C MOAAAHUHT
XOCUN BYNNLL Te3UMK 3ca:
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~ =K{x-y)

Oynagun. By TeHrnamanapHu nHTerpannab, x wy HUHT KuiiMa-
TUHW TOMaMmus:

x=a{\—e"") (X.20)
y-aph- %, H 71 (XM.21)
Jemak, t BakTga B mogfaHUHT MUKAOPU
Ka
Aly=kA, (XMN.22)

6ynagn, XIM.1l-pacmaa TeHrnaMmanapHuWHr rpaguru 6epunraH.
Pacmpgarn | srpym 4n3suk A Mogaa KOHUEHTPALUACUHUHT, 11
arpu Ynsnk B moaaa KoHUeHTpaumacuHuHr, 11 arpu ymsumk aca
C mMofja KOHUEHTPaLUACUHWUHT y3rapmwnHm k5peatagm. Pacm-
faH KypuHu6 Typnbankn, B mopgaHuHr (opanvk MOALAHWHI)
KOHLUEeHTpaumacum onguH
Kynalinb, cyHrpa kamas A
6ownaaun, ABbHU arpm Ym-
31K MakCUMyM/aH yTaau.
(XM.22) TeHrnamapgaH
B moafaHWHI MakCUMyM
MUKLOPWU Kailcu BakTra
TYrpU KenuwmHu 6ununw
MYMKWUH. BYHUWHT Y4yH
(XIM.22) TeHrnaMaHu BakT
oyhinua guddepeHuman-
na6, xocunaHum Honra
TEHINAWTUPULL Kepak;

(I(x-y) _n
il

LLUyHgaH cyHr Kyhuparn ndoga xocun éynaau;

A bbb
K,-K,

oy epaa, opanukK MOAAAHWUHT 3HT Kyn (MakcuMyMm)
TynfaHraH BakTu.

Arap ~ N neb onuHca, bynagu. KX HUHT By KWUii-

MaTWHW OKOpMAAry TeHrnamara Kyicak,
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I
= *Z(M)

Kenné umkagu. K, Ba LL HUHT kuitmatn (X11.22) TeHrnamara
Kyhunca:
i _Anr.
r-1 r-1
(X.23)

6ynagn. [lemak, opanmk B MOAAAHUHT 3HT Kyn TyNaaHraH BakTu
Te3NMK KOHCTaHTaNapMHWHI MYyTNaK KuiimMatnapura amac,

K
6anku YNapHWHT HucbaTura 60rnuk, KaHYanK KaTTa

6ynca, 11 arpy YN3UKHUHT MaKCUMYMU LLYHYAUK OKOpU Gyna-
an. lemak, B MOgAaHUHT AMTUAXLWINM XaM WYyHYa Kyn 6ynagu.

AKCUKHYa HUCOHaT KN4YmnK bynca, abHU B -> C peak-

UMAHWUHT Tesnurn A -> B peakuuaHuHr Tesnurura KaparaHga
Xyfa KaTTa 6ynca, B mogga xxyga kam uurnnagu.

Arap KeTMa-KeT peakuumsanap MOHO-MONeKynsp 6ynmacaaH,
6UMONEKYNAP €KW Xap XU MONEKYyNsp peakuusnap apanaw-
mMacugaH mbopar, éxya Kavtap 6ynca, ynapHWHI TeHraamacu
aHyaruHa mypakkabnawagu. Ogataa, 6y TeHrnamanap 31eKTpoH
Xucobnaw mawmnHanapn (9BM) épgamunga TeKwmpunagu.

FOkopuga Kypub yTunraHuaek napanfien Ba KeTMa-keT
6opaéTraH peakuusanap maxcynornapu apanawiMmacu Mabaym
BaKTAa aHanu3 KuinHca, yd4 mogga — A, B Ba C HUHT MaB-
XYLAUTN aHuKnaHagu. by peakumsanapHUHr napannen éxu
KeTMa-KeT 60paéTraH/IMrMHM aHuKNaW y4yH peakuuoH apa-
nawima peakuus fasomuja 6up Heya 60p aHanu3 KUAUHagu.
Arap peakums maxcynotnapu KOHUEHTPauUACUHUHT HuUchHa-
TV TYPryH KoJ/ca, napannen peakuus 6opaétraHu (arap ynap
6up xun TapTnbam 6ynca), arap peakumsa MaxcynoTnapum KoH-
LeHTpaumnscy ysrapca KeTma-KeT TapTnuéam peakums 6opaért-
raHVHW Kypcatagu.

OKMUMIA (AMHAMWK WAPOUTAA) BOPALNTAH PEAKLUANAP
KWHETUKACWU

X03up Typan KMMEBUIA peakuuanap caHoatga Aespan Ly
ycyn 6unaH yTkasunagu. by ycynga ras éku CytoKInK OKUMK
KyBypAaH 5°kasunnagn. KyBypHUHI num 6”W €KW yHra Kata-
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nn3atop foHadanapu TyngupunraHd 6ynvwun MyMKuH. Peak-
nmaHn By ycynga ytkasuwga opman KUHeTUK TeHrnamanap
y3 Ky4nHu cakgab konagn. byHaa hakat KK HapcaHu 3bTu-
6opra onvw Kepak 6ynagu. bupnHungaH, KUMeBUU peakuus
HaTuXacuia peakumoH XaXKM y3rapajn Ba peareHTNapHWUHT
PeKTOP MYMia KaH4ya BaKT TYPraH/JUIMHN - KOHTaKT BaKTU-
HKM xmcobnawl Kepak. d®apas Kunannuk, peaktopga Temnepa-
Typa Ba 60cuM y3rapmac 6yncuH. PeakuuagaH onguH Ba pe-
akumagaH KelinH MofieKynanap COHW y3rapMaciaH KOJICUH,
JeMakK, peakKLUMOH XaKM XaM y3rapmacuH.

PeakumnoH apanawima 6etapad rasnap 6unaH cyonTupu-
raH Oynca €k [acTnabku ONVHraH mojfanapHUHI KaMpoK
KUCMW peakumsara knpuwaétrad 6ynca PANAN BaKTuga Xam
y3rapvwnHu abTubopra ofMacink MymkuH. ByHgan xonga
xncob 6up 03 cogawiwagn.

KynuH4ya guHaMuk Taxkpmbanapfa mogganap peakrop niu-
JaH ras-oyr xonmpa yTkasunagu. LyHra kypa, popman KnHe-
TUK TeHrnamasapjarn KoHueHTpauus ndogacu ypHura nap-
unan 6ocmm Kyimnagu. o

OvHamuk ycynga onnb 6opunagmraH peakumsanapHuHr
thopman KnHeTUK TeHrnamacu . M. MNaH4yekoB TOM 0 [ a
6epunraH. bus 6y TeHraMmaHUHI Tamep Xongarn KypuHuLLIn-
HU KenTupamus;

K.aiitap 6ynmaraH peakumsniap y4yH:
no A - hEG

peakumsa 6opaéTraH peakTop (KatanmsaTop) XadKmu,
— BaKT 6upanruga peakumoH 30HaHMHT gactnabku ye-
rapacugaH yTraH r - TasHWHI rpaMmm MOJieKynasapu COHMU.

X—peaKkunoH 30HaHUHT gacTnabku yerapacmgaH/  y30K-
NVKAa peakumsara KMpuwraH / — Mogaa MUKAOpMU.

FOkopugarn TeHrnama MOHOMOJIEKY/IAP peakuns y4dyH
eunsnca Kyingarn noga Kenmb ymkagn.

f_n AT o —e-
K= «/ py 1-X

n

Jemak, KOHTaKT BaKTu

PY
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KynunHua, cogua Takpubuii xucobnawgaH doiganaHunaau.
KOHTaKT BakTM — peareHTNapHUHI peakLNoH 30Haja KaHuya
BAaKT TypraHaurura éku Katanmsarop CUpTU 6uiaH KaH4a BakT
Ternwmnb TypraHnuMrura, peaktopfaH yTaétraH rasHuWHr Tes-
nirura Teckapu nponopunoHan 6ynub, peaktop (Katanusa-
TOp) ~aXmMura Tyrpym nponopumoHanaup. MasHUHT yTul Tes-
mru v

K — BakT 6upnuru numnga (ogatha 6up coat) yTraH rasHuHr
XaXKMK (6ab3aH Oy XaXmM HopMman LapouTha Kentupunagu):
A2 — KaTa/IM3aTOPHUHT XaXMWU — TYrpuporun, Kataamsatop-
nap ypracugarvm OyLWanKHUHT XaXMU.

KOHTakT BakTM ( =  6ynnb, T — MablyM MUKAOpPAaru

rasHUHI PeakTopfaH yTraH BaKTU.

PEAKUWA TAPTUBN

Peakuusa TapTW6u peakuna Te3NUIMHUHT K alick fapa>kaja-
T KOHLEHT pauuscura 60panLiurHi KypcaTaan, SbHu peakyus
Te3NUrn KOHLUEHTPaLUAHUHT LaHgaii gapakara unyapunraHura
Bop/mK;, 6ynca, peakuma TapTubmM ywa AaparkaHu KypcaTysuu
COHra TeHr 6ynagu. MacanaH, Y=kC"C2 6ynca, m+T.~ lin-

TMHANCK PeakLUUAHWHT TapTubuHu 6ungupagu.

Peakuusnap Honb, 6Up, WUKKW, Y4 Ba HOKOpPU TapTubam
OynMwn MyMKWH. PeakuuanapHUHI TapTubu, xXaTTo Kacpau
Xam BynLWN MYMKUH.

ByHAaH 6Up KaH4a BaKT Wirapu peakuUSHWHT TapTuou
6unaH Monekynapauru éup xun geb yinaraH sgunap. J1IekuH
YNapHUHT MKKanacu WKKW Xun TywyHuagup. Mucon yuyH,
MypakKkab 3MPHUHT CYHONTUPWIraH 3puTMaga rmgponnsna-
HULLIWHN Kypuo YMKansmK.

CH3COOC2H5+Hp=CH3COOH+C2H,0H

Peakuusaga cyB Kyn 6ynraHaurn ydyH, peakumus HaTuxa-
CUAa YHUHT KOHLEHTpauuacu amanuii xuxaThaH y3rapmali
Konagun. LYHWHT yuyH peakUuMAHUHT Te3nuru gakat agpup-
HUHT KOHUeHTpayuacura 6ornuk ynagu. lemak, 6y peakums
WUKKW Monekynap 6ynu6, OupuHYM TapTubnum peakuuagup.
NeknH 6Up xun Monekynanap Ba TapTu6IM peakUUsaNapHUHT Kin-
HeT WK TeHrnamacu émp xun éynagm.

408



PeakUUAHWHT Te3NUrn peakLums gaBoMua ysrapmaca, 6yH-
fai peakumsa HoMb TapTubAn 6ynagn. PagmoakTue mognanap-
HWHI NapyanaHuLLyM Xam HOMb TapTuban peakuusnapaup.

PeakUMAHUHT TapTUOMHM aHWKNAL ydYyH BMp Heya 3Kc-
nepumeHTan ycynnap Maexyg. bynap: Monekynap TeHrnama-
napra MyBouK, Kenuw, BaHT-Fodd, Spum axpanui Bak, T
Ba M3onaumsanaw ycynnapuamp.

Monekynsp TeHrnamanapra MYBOGWK; Ke-
ANwW EKW Te3NMK KOHCTAHTACWMHWHT y3rapmal
K,0NUwW ycynu.

(XI1.7, 11, 12) TeHrnamanapra myBoguk, lg="  éku

Igx, \g{a—x) HUHT Bak,T (/) 6GrnaH TATPU YM3NK, K,0HYHK Bylinya
y3rapuiuy peakums TapTMOUHU 6upra TeHr sKaHAUruHW, -

HUHT t 6UNaH KM A HUHT \ 6GUNaH TYrpu YW3MK, K,OHYHW

Oyinua ysrapun aca peakums TapTmbu MKKU 3KaHIUTaHW
Kypcatagu, abHWM Oy 60rnaHuwnap guarpammaenga Tyrpu
YM3KK, Xocun Bynnlmn Kepak.

ApuM axpanuw Bak,TM ycyn u. [lactnabku moj-
JaHVHT ApMU peakumsara KUpULWraH Bak,THW  6unaH 6enru-

nainmMK. XHWUHT K,MiAMaTU” HW MOHO-, 6M- Ba Y4 MOMEKYNAP

peakUMsnapHWHI TeHrnamanapura Kyiicak, Kyimgarn mdo-
fanap Kenmb uuk,agm:

2= 1m2 — MOHOMONEKYNAP peakumsanapia,
J — 6UMONEKYNAp peakumsanapaa,

=3 — Y4 MONeKynsp peakuusnapaa.

by TeHrnamanapgaH KypuHuot typmbamkm  6unaH gact-
nabkn KoHueHTpauus (0) opacuga Mabnym 6up 60rnaHuL
60p. by 6ornaHnwHN (gactnabkm mognanap sKBUBaNEHT MUK, -
JOpAa ONMHTaHga) YMyMUIA KypuHUWAa KyiAngarnya mndoga
K, MU MYMKWH:

‘n- < 5~
6y epga: n — peakumsa TapTmou.

by ycynpaa peakuus TapTuby aHUKAaHraHAa 6up Heva facT-
nabKn KOHLeHTpauusnap 6unaH Taxpuba 5°kasunagn. OnuH-
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raH HaTuXXanap HKopuaa KenTupuaraH TeHrnamanapHuHT Kai-
cn GUPMHKN KaHoaTNaHTUPCa, peakums Wy TapTmoga bopagm.
By ycynga xam rpajukgaH (oiganaHuil 0COHPOK,. Arap op-
OWHaTanap ykura Y2 HAHT Kuiimatu, abcumccanap ykura aca
a HUHI TEeruwnn gapaxagarn KuiAMatn Kyihunca, Tyrpym ym-
3UK Xocun 6ynuin Kepak. MacanaH, peakuus 6upuHYM Tap-
TMbnn 6ynca, abcumccanap ykura (napannen Tyrpym 4msunk
XoCcun 6ynmwn yuyH), sbHu 6apya gactnabkm KOHUEHTpayu-
Anapga  yYyH 6up Xun KMAMaT yMKapull Kepak. Peakuus
MKKNUHYM TapTubam bynca, abcumccanap ykura HUHT KNi1-
MaTun KylinaraHga KoopguHatanap 6owmaa 60wiaHruy Tyrpm
UYM3NK Xocun bynuwn Kepak. Arap peakums yuymH4Yu TapTmo-
nn bynca, abcuuccanap yknra a-* HUHI KMAMATW Kyino um-
KunraHga aHa WyHAain Tyrpy Yn3mnkK Xocua Bynmium Kepak.

Peakuus TapTUOUHU aHUKIaW peakynsi MeXaHWU3MUHU
6ununwra épgam 6epagn. byHu Kyingaru Mmuconga Kypui Mmym-
KUH.

BaHT-ITohd Kyingaru:

4A8Hs=A84+6H2

peakuMAHN TeKWUPUB, YHUHT GUPUHYM TapTUOBAM 3KaHNU-
rMHu Kypcatgun. [lemak, 6y peakyus 6up Heya 60ckmygaH nbo-
paT 6ynnb6, peakuyUsSHUHT Te3nurnHm AsH3-"A3+3H 60ckuu
6enrunaign.

PEAKUNAHWHI KWHETUK HA3APUACKU
PEAKUVNAHWHI TESNUTUTA TEMNEPATYPAHUHI TABCUPU

Peakumnsa 6opaéTraHga TemnepaTypa KyTapuiraH capu pe-
aKUMAHWHT Te3nurn opta 6opagn Ba TemnepaTypaHuHr Tab-
cumpu cesunnapnu bynagu.

Kynunnuk peakuymsanapga temnepatypa HO°C ra kyrapun-
raHga peakuus Tesnurn 2—4 mapTa opTagu (BaHT-Modd
Komnpacm).

TemnepaTypaHUHT peakumusara TabCcupy MUKLOPURA Xuxat-
faH BaHT-Toth — AppeHuyc TeHrnamacu 6unaH udogana-
Haau.

BaHT-IFohhHUHT M30XOPUK-N306apUK TEHFIamMmacura Kypa:

Ik _ Agq
n = RrRM™

6ynagun. by epga: K —MyBo03aHaT KOHCTaHTacK; AH — UCCUK-
NUK 3 PeKTN; R — rasnapHUHT YHUBepcan gommuiicn. K=

410



oynraHnurngaH nccnkaunk agpdektn (OA) HMW A,—  ra TeHr
[e6 Kabyn Kuncak, y xonga n3oxopuk-n3obapunk TeHrnamaHm
Kylngarmya €3 MyMKUH:

A2
@w ~ n -

Bl Ba aHMKAMKAa 3ca:

M Ay e 2 0
-W- = AT

+°y o = qar- + 72
YMyMaH:

K - A-+B

o RrRm™

By TeHrnamaga B —y3rapmac katTanuk éku Temnepatypa-
ra 6ornuk 6ynmaraH UXTUEPUI (YHKLNA.

AppeHnyc B=0 ge6 kabyn kununb, Kyhungarvn TeHrnamaHu
yMKapagm:

Tk A
n - am

By TeHrnama uHTerpannaHraHga:

Ink=--" +c¢

xocun 6ynagn, 6yHga ¢ — WHTerpannaw KoHcTaHTacu. Arap
c=1nr kabyn KUAuMHca, y xonga

1nk =
\ék =
eKn
K = (XH.25)

6ynagun. Te3nuMkK KOHCTaHTACUHMHT TemMnepaTypara j~apabysra-
PULLMHN MW/NGopUiA >Kuy™aThaH udoganainguraH 6y TeHrnama
AppeHunyc-BaHT o LOHYHU Aeb aTanagw.

Arap 6y TeHrnama MKKW TemnepaTtypa yyyH é3unca:

bl KM T--1w
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N =1nr-~

6yna,u,|/|. BUpnHYKM TeHrnamajaH MKKUHYUN TeHrnama al7|p|/|nca:

K

_ 0T-26)
N3 = Ay T\

Kenuoé umk,agn. [emak:

AL (X11.27)

6ynagun.
(X11.25) TeHrnamaHuunr rpaguk ngogacnm XI.2-pacmga
6epunrax.

Abcumccanap y ura N HWHT KuiAMaTu, OpAnHaTanap ykura

aca Typnu Temnepatypagarv AHUHI KWAMaTu Kyinunca, Tyrpu

ymn3nkK xocun éynagn (Xr.2-pacm). by UM3MKHUHT abcumncca-

nap YK/ bunaH Xocun KunraH TaHreHc 6ypuaru a 6ysnca, fe-

MakK, 6y rpamkaaH A — HUHT KMAMaTUHU Xnucobnab TonuLu

MYMKWH. OpAuMHaTanap ykujarm kecMa aca  ra TeHr 6ynagu.

ABaz MUKLOPUHUHT (PU3NK MAbHOCUHU AppeHnyc oumnb bep-
raH sgu. by Tyrpmga ke-
AMHIrM naparpadgnapga
6aéH aTunagu.

AKTUNB TYKHa-
wuwnap Hasapus-
cn. MofuanapHUHr peak-
umara KMpUWMLLIK YUyH
6UPUHYM LWapT, toKopuaa
anTné yTunraHugek, mo-
nekynanap (3appavanap)-
HWHI 6up-6upu 6unaH
y3apo TyKHawuwunanp.
Bakt oOupnurupga Tyk-
Hawwuwnap COHWUHMU
Xxucobnab ymkuw Mym-

y -107 KVH. a3 monekynanapu-

HWUHT y3apo TYKHallyBU-

XMM.2-pacm. TemnepaTtypauuHr Teanuk  HU Xmucobnaw 0OCOH
KOHCTaHTacura Tabcupu. OynraHnurugad MMcon Ta-
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pukacuga H,+1,=2H1 peakuymacuHun TeKwnpmoé K pannmk. Arap
BOAOPOS Ha Mof OYrMHUHI napuuan 6ocumaapu UUrnHaucu
atmocepa 6ocumura TeHr 6ynca, ynap MONEKynanapuHuUHL
Y3apo TykHawmw coHun 6up cekyHaaa (18 C ga) 5 LW ra eku
TaxMuHaH 10™ ra TeHr 6ynagun. [emak, \ap 6up TyKHaluLL
HaTvxXacua KUMEBUIA peakuua coamp 6ynraHga agu, oy pe-
aKuma xyaa te3 6opub, TaxmmHaH 10-"“cekyHaua Tamom 6ynap
agu. BaXonaHku, KysaTunraH Te3nuk 0y Te3nukaaH 6up Heva
mMapTa Kam 3KaHIUruHu Kypcaragu. Jemak, cogup 6ynraH
TYKHaWUIWNAPHUHT XaMMacy XaM ¥Y3apo KUMeBUU Tabeupra
0116 KenaeepMairim, 6anky Xyfa KaMm K.MCMUTMHA KUMEBUY
peakumusara cabab 6ynaaw.

AppeHunyc: «<Hopma Mmonekynanap 6unaH 6up Katopga Kkatra
aHepruara ara GynraH akTUB MOJIEKY/Nanap XaM MaBXy[ Ba
WYHAAN akTMB MOJieKynanap TyKHallraHgaruHa KUuMeBun pe-
akuus cogup bynaum» geraH agu. AKTMB MOfeKynanapja op-
TUK4Ya 3Heprus 6ynu6, ynapaa Katra KUHETUK 3HEPrus exu
KaTTa TebpaHMa aHeprus, éxy toKopy aHepreTuK gapaxajaru
aneKTpoHNap 6ynagn Ba 6YHUHT Xxmucobura Hopman mone™\na-
nap akTWB MoOJjieKynanapra aifaHagun, xamga KUuMeBun TyKHa-
wuwnapra cabab 6ynagm. Hopman monekynanapHWHr akTuB
MofieKynanapra ainaHuW apaéHu akTuBnaHUW ae6 atanagu.

KnuMésnii peakymsanapra onmé KenraH TuHawuwnap agdek-
Tue (YHyMnuM) TwHawuwnap geivnagn. TYKHaWWLWNAPHUHT
KUMEBMIA peakumanapra oiMbé Kenuwmy yyyH 6y TyKHallunL-
napfa mabiym MUHUMYM 3Heprus axpasnbd 4YMKUMLLK Kepak.
By MUHUMYM 3Heprus akTuenaHuw sHepruacu dennnagun. Je-
MaK 3PeKTUB TYKHalIULWNapAarMHa akTuBAaHULW aHepru-
AcK axpannbd ymkagu. Mabiym MUHUMYM 3Hepruscu dynraH
aKTUB MOJieKynanap TyKHallraHfarmHa akTuBaHuLl 3Hepru-
ACU aXpannb 4YMkaau Ba KUMEBWIA peakums cogup 6ynagu.
AKTUBNAHWLL 3HEPTUACU aXpanud YNKULLWN YYYH TYKHaLLYB-
4y MOJNieKynanap 3Hr kamupa e aHepruscura (Monekynanap-
HUHT YpTaya aHepruacufaH opTuUK4Ya aHeprusra) ara 6ynu-
LN Kepak, geb tapa3 Kunaiknmk. bonbuMaH KOHYHUra MyBO-
(UK 3HEepPrusacu e aHeprusifaH opTuK 6ynraH monekynanap-
HUHT cOHM (/IO Kyingarura TeHr 6ynaau:

N = H”e™'A

By epga: — MOJIEKYNanapHUHI YMYMWIA COHU, € — aKTUB
MOJIeKYlaNapHUHT ypTaya 3Hepruscu.

1 M xaKmga MKKW XWUN ra3 MOoneKyfnanapuHUHE COHU 1,
Ba «2 6ysnica 6up cekyHada 6y mosieKynanapHUHI ¥Y3apo TyKHa-
WnWNap CoOHM 2 Kyinumaarnra TeHr:
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YMyMaH:
r=con51«|-n2 dynagw.

MOJIeKYNaNapUHUHT pagnycu;
M,, — rasflapHUHT MOJIEKYNAP Maccacu-
1 — MyTnaK; TemnepaTypa. ’
3HEPTrUACK KPAIMG YMK.MLUKN YUYH 61-
PMHYN Ta3HWHT MONeKynanapy 3HEeprusacyu 3HI KamMuna p
MKKWHYUCUHUKK 3ca e, bynnwmn kepal 6yn” Bonb™"U

rasEvdr 1ktn; *ne”y

nap CoHn ,,.e | ra, NKKMH4YN XN rasHUHr aktue Moneky-
Nanap CoHuM 3ca ra TeHr 6ynagu. [lemak, rasnap
r=COrs1 W,-s=Corisl - =coTl n-M-e ~ ~

Arap e1+62=8 0e6 Kabyn KWAMHCca, Y Xonja

r=con51-e"” 6ynagn.

~ aKTMBMAaHWW 3Heprusicn (Taxpubaga Tonun-
raH, SbHW 3MNEepPUK aKTUBMAHULLI 3HEPruscu). MIKKMHuM Tn-

MOH/AaH, 3PPEKTUB TYKHALINLLIAP COHU T PEAKLUAHUHT Ky
« Te3nurura TeHr éynanH NArY L, AN T eanéa'

Jemak,

{_IXI'I.ZS TeHrsaMa 6unaH conuwTupcak
A -£ Ba r=consl skaHAnimHn Kypamns Wrmnpcak

JP" "«UKNALWHWHE IoKopruaa 6aéH aTuAraH ycynm £ Hu
aHMKAaLW YYyH XaM KynnaHunagu. Opataa £=A f[eb onuHca
FXTTKETe"N gaH “03pokK papk Knn"gn. A r*p"™"T a-
onnsn NNI«™HUHT Temnepatypara 60rnMnKanrn xmcobra

A=E£+1NT
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oynagun. | /?7=1,24 kKXX/Monb ra TEHr. E HUHT K,uiAMaTK 3ca

50—200 kXX monb ra TeHr 6ynagun. LLyHra kypa, ~ KT HM E Ta

KaparaHga Xyfa KUYMKAUrmgaH, GUPUHYM TaxMUHAA YHW
Xuncobra onmaca xam 6ynafu.
NKkuTa ras monekynanapu opacugaru yMmyMuid TyKHawuniw-

nap CoHu (r) HWM akTUB TYKHalIWWNap Kuimatu ra

KynaiiTmac 1 mn xaxmpga 1 ceKyHAda peakuusara KnpuwiraH
MOfeKynanap COHWUra, SbHU peakuUAHUHT Te3IMK KOHCTaH-
Tacura TeHr 6ynagu:

K=1- (XMN.29)

Ey TeHrnama AppeHnyc TeHrnamacugmp. by TeHrnama Tem-
nepaTypaHUHT KUMEBMIA peaKuunanap Te3nnurmra TabCUpUHN MUK-
Jopuit ucoga Knnagu.

By TeHrnama Typnu peakuusnap y4yH cmHab KypuaraHia,
raznap opacugarun KynruHa peakuusanapHuHr (xarto, 6ab3u
apuTManap xam) 6y KOHyHra sxwm 6yncyHuULWn, okopuaaru
Hazapus 6unaH xmucobnaraH Te3NMKHUHT Taxpubaga Tonua-
raH Te3NMKKa TEHT KeNuWluW aHuKfaHraH. JleknH wy 6unad
6up KaTopaa 6ab3n peakUUANapHUHT 6y KOHYHra byicyHmac-
NN XaM aHnKZaHan. bab3n peakuusanap y4yH Hazapuii Xncob-
nab YyMKMAraH Te3NNK Taxpubaga TonuaraH TesnukKka Kapa-
raHga 6up Heya mapTa, XaTTo 10" MapTa hapK KUANLWKN Mab-
nym éyngu. by peakuusanap yuyH (X11.26) TeHrnamaHu Kymu-
parnda é3mw Kabyn KWAMHIaH;

K=pre~" (XN.30)

Arap k=pz geiiunca, AppeHuyc TeHrnamacu kyiimgaru
KypuHuwga bynagu:

ARG ~ABKNA =N (XM.31)

— 3KCMOHeHUMan ongugarun coH aenunnagu.

P — KaTtTaNuK 3™ TUMONNK (hakTopu EKn cTepuk (aso)
thakTop [e6 aTanagu. YrneBofopos pagukannapuHuHr
BOJOPOS aTOMM 6UNaH anmalinwl peakumsacmaa cTepuk gak-
TOPHUHT 10M—1.0™ 6ynuwn KypcatunraH. Ogatga P HUWHT
Kuimatn bupgaH Kam 6ynub, Kynyuank anMallMHUL peak-
umanapu ydyyH 0,1—1 opacupa ysrapagu.

CTepuk thakTop tokopmpa 6aéH aTunraH gakrtopnapgaH
Tawkapu, KUMEBWUIA peakLUMANapHUHT Te3nurura tabcup
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KunyBum 60oLKa xaMma (hakTopnap yMymuidi TabCUPUHK akKc
3TTUPYBYUM KaTTa/IMKAUP.

By thakTopnap muuaa, TYKHaWlyBYM MOSeKynanapHUHT
TYKHallUraH BakTuaa 6up-6upura HucbartaH >XoWnawmwm Ba
TYKHALUTaH X0//a KaH4ya BakT Typub KONuLn anoxmja axamu-
ATra ara 6ynca Kepak aeb tapas KnnnHagn. by Hasapusira Kypa,
KUMEBWIA peakLUSHUHI cOaup OYNMILIM YYyH peakuusira Ku-
pyLYyBYM MOJiEKyNnanap TyKHalraHa akTuBNaHuLL sHeprus-
CUHUHT aXpanubd YMKMWUrnHa kuposa kuamangn. Kumésuii
peakumMs y4yH akTUBAQHWULI 3HEPrUACKM axpanud YMKuULK,
LWYHWHT AEK, MOoneKynanap éup-6upura HucbataH Mabym Tap-
TMbAa XolnawraH 6ynuwn xam Kepak. by xonHuM muconga
Kypn6 umkainnmk: H—C"H C! monekynacu A monekyna 6u-
naH peakumsara kmpuwaétraH 6yncud. Arap A monekyna H—
C4H5C1MoNeKynaCMHUHT METUA pagnKani TOMOHUra (Yan To-
MOHra) Kenué ypwunca, peakuusi cogup 6ynmainau, 6yHpali
TyKHawmw Hatmxacuga Cl HAHT ypHUHKU A onmalign. Cl —
HUHT YPHUHU onuw yyyH, A monekyna H—CAHAC! HuHr Cl
NN yun (YHr TOMOHM) BunaH T KHaWULWKN Kepak.

MoneKkynanapHUHT YMYyMUIA KyTOAuamru €xku ynapgaru
anpum 6ornapHUHr KyTonuauru (Exyn anekTp 3apagnapHuUHT
MaBXyZLanru) MonekynanapHuHr 6mp xun KyT6nu yunapu
6unaH TyKHallyBun aManuii XxmxatgaH MyMKUH 3Mac. AKCUH-
ya, TYpPAU KyTH/IM yunapu 6unaH yypawumil aXTUMonn Kyn sa
TYKHaLUraH Xo/4a 30K BaKT TYpu6 KOUWU MYMKUH. BYHUHT
HaTvXacuaa MofieKynanapHUHI KaTa Ty3uauiw Ba mogjanap-
HUHT XOCWUN BYNULL 3XTUMONW OpTagum.

Monekynagarn atomnap opacugarv 60rnapHUHN Y3yHN-
rm XxaMm Mab/lyMm axamusaTra ara.

P HUHT KuiimaTun 6upra TeHr, 6upaaH Kam Ba 6ab3aH 6up-
JaH opTuK 6ynuwn MmymkuH. LLlyHra Kypa, peakuusnap xam
HOopMan, Te3 Ba CeKUH 6opaguraH peakumsanap geb toputuna-

n.
A BonbumaH Ba AppeHuyc TeHrnamanapugaH Kynuaaru TeHr-
NnaMaHy YnKapul MYyMKWH:

d\nk _ E,-E
cir -

By TeHrnama (XI11.31) 6unaH TakkKoCfnaHCa aKTUBAHUL
3HeprusacK akTuB T3 all UL 1ap SHEPTUACUHUHT ypTada aHep-
rmacu (£) 6unaH xamma TYKHaWWULWNAPHUHT ypTada aHep-
rMAacuHuHr (£) thapkura TeHr. E —E nap TemnepaTypara 6or-
JIUK, AeMaK, aKTUBMaHWLL 3Hepruscy xam TemnepaTypa y3ra-
puwun 6unaH y3rapuwu kepak. E —E nap Temnepatypa 6unaH
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6up xun ysrapraHja &ku TemnepaTypaMmMHr KWUYUK y3rapuil
yerapacmjarvHa akTUBaHWULL 3Hepruscy TeMmneparypara oor-
NNK_6YNMacanurn MyMKYH.

Peakumsara KMpMWaeTraH MogaanapHuHr KOHLeHTpaymsa-
Cu Temnepatypara 6ornuk, 6ynmaraHngaH, ApPpeHnyc TeHTr-
namacu KysatuiaraH Te3nmk V ra HucbataH Xam y3 KyuuHu
cakpaigu:

(X11.32)
OyHpa:
K=K,[A]"(B)™
Temnepatypa y3rapviiun 6unaH Te3InK KaH4Yaauk y3rapuwin-
HVY BUNLL YUYH IOKOPUAArn TeHrnamaHu TemnepaTypa 6yuu-
Yya angdepeHumannall Kepak:

nny=-£-
clT

Odemak, E — KaHuya KaTTa Oynca, TemnepaTypa y3rapuiumu
6unaH Te3NUK WYyHYa KECKUH y3rapaau.

Mypakkab peakuusinapfia, akTUB/laHWL 3HEPTMACU  Y3U-
HUHT toKopuaa 6aéH aTunrad oganii PU3NK MabHOCUHM ny-
KOoTaan; 6yHAaai xonnapaa 6ab3aH E athheKTUB eKu 3MMepuK
akTuBnaHuw sHeprus Aeb toputunagn. Taxpubaga 6esocuta
TonwWnraH GyHAal akTMBNAHWLI SHEPTUSCM MypaKKab peak-
umsgarn Te3NUKHU aHUKAOBYM (3HF CEKUH 6OpyBuYM) peak-
UMA 6OCKUUYMHUHT aKTUBNAHWULL 3Hepruscu bynagn.

Bab3n Mypakkab peakuusnap AppeHnyc KoHyHuUra 6yncyH-

Manau, \%k=" KOOPAWHATAHWHI OpAMHaTa YKWUra \"K HW,
abcumcca ykura N KuiimaTnapuHu kKyiraHga {\gk—”~ Koop-

AVHaTaga) TYrpu YmM3nMK 3Mac, arpu YM3uK ONuHagu. Jay aca
K V. ENapHUHT Temnepatypa 6unaH y3rapuwwnHu Kypcarta-
av. ViyHpaii xonnapga xam E akTMBNaHWLL 3Hepruscu aennna-

an. JlekuH \g k-Y KoopauHaTafa Typau Temnepartypaga arpu

YN3UKAAH YTKa3nAraH YpUHMaHUHT OTMWNAAH TOMUATaH
—Tgpnvl KuiimaTra ara 6ynaguw.

Heprua posu. KOkopuga 3Heprus “osu feb
Kabyn KunuHraH sgu. flemak ,A-E”~ wA”-E” Kypa Au
E ékn .E=AA+£, bynagn. By TeHrnamagaH KypuHaganku, Kaii-
Tap peakuusnapga Tyrpu Ba TeCKapu XapaéHniap akTUBaaHuL
aHeprusanapn opacugarn gapk peakumsHUHI UCCUKAUK 3(-
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thekTura TeHrgmp. MacanaH, * /5= A/peakyunaga Tyrpu

peakUuMAHUHT aKTMBNaHWW 3Heprusicn 18,423-10" XK/KKan
(4000 kan/monb) Teckapu peakuWSHUHT aKTUBNAHULL 3Hep-
ruscu sca 16,748-10° XK/kmonb (40000 kan/monb). Taxpuba
Aynn 6unaH TONWATAH WUCCUKAUK 3PMEKTUHUHI KUAMATK
12,561-10" X/kmonb atpodpupanup (30—40 kkan/mons). by
MyHocabaTnap XIM.3-pacmpa rpauk Tap3ga KypcaTuiraH.
OpgauHatanap yk.Mra CUCTeMaHWHr aHepruscu, aécuuccanap
YyKUra aca peakunsHUHT KOOPAUHATU KYWAUraH.

PacmMfa CMUCTeMaHUHI peakuusafaH on4uMHIW Ba BN cuc-
TEMAHWUHT peakLumsafaH CyHITW SHeprus gapaxacu 6yncuH. Arap
peakuus 3K30TepMUK Bynca, peakuns MaCynOTUHUHT YMy-
MWUA 3HEprusa 3axupacufgaH Kam 6ynagum Ba cucTema HKOpM
3Heprusa JapaxacufaH nact sHeprusa japaxacura {E~ gapa-
XaflaH, B~ papaxara) ytaau. ENBa BN aHeprusa fapaxanapu-
HUHT (hapku 3aca mccnkamk apdektn AH ra TeHr. C HyKTa
TYKHalMLWAap BakTnaa KUMEBMIA peakLmsa 6ynnmwm yuyyH Mo-
Nekynanapfia mMaBXyanuru 3apyp 6ynaraH MUHUMYM 3Heprus
papaxacugmp. CounaH EXgapaxkaHuHr gapku {E —E.) Tyrpu
peakUUSHUHT aKTUBNAHULW 3Hepruscu {E~ C 6unaH B ga-
paKxaHUHT apku {E —E” 3ca Teckapyu peakuUAHUHT aKTWB-
naHuw sHeprusacu {E) éynagn. LUyHaaii kKnnnb, cnctema pe-
aKkuusagaH ONAuHIMA XonatfaH peakumsagaH KeluHru xonatra
KeNMLWKN YYYH aKTUBaHWULL 3HEPTUACUTa TEHT 3Heprus rosu-
HN {EJ eHrnMwun Kepak.

JHeprusa poBujaH (pakaT akTWMB MOJIEKynanapruHa owa
onagu.

AT7/.-/-pacn. Apum yTKasruy

XM.3-pacm. KaTanuTuk akTUBINK- KaTanusaropnapga AB—C=AC—
HUHT éloBYnaary Katanusatop Al anMalnHNW peakLUACUHUHT
MuKgopura 6opaMKnurn. 6opunLn.
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Xap KaHpalh KUMEBWMI peaKumsnapga aTomnap Ba aTom
rpynnagapv opacugarn acku 6ornaHmwnap ysmnmo, sHru 6or-

naHuwnap xocun bynagn. MacanaH, " /2=A/peakymns-

paH H—H Ba |— 6ornaHuwnapmn ysmnumo, ynapHUHT ypHura
ly _/ 6ornaHmwnap xocun 6ynagu. a HyKTaja peakumsara Ku-
puwyBYM mMonekynanap 6up-6upmuaaH y3ok Typub, xanm pe-
akumsra kupuwmaraH 6ynagu. JIekuH 6y HykTaga Mmonekyna-
nap opTMKYa 3Hepruara ara Ba OYHWHI HaTuXacmpja mMetacTa-
6un xonatga, AbHU TepMOANHAMUK BGekapop xonaTtga bynagu.
MonekynanapHUHI TepMOgMHaMUK Gekapop, AbHU MeTacTa-
6un xonatga TypulInaa 4aBOM 3TULIN aKTUBNAHULL 3HEPrus-
CUHUWHT MaBXyanurugaH kennb umkagu. Ly cababnu mone-
KynanapHuWHI 6ekapop, SbHM CcTabun xonatra yTULWK YUyH
ynap KMHETUK FOBHU — aKTUBMaHULI 3HEPTUACUHN EHTULIK
wapt. KNHeTUK roe, AbHU aKTUBAHWULL 3HEPTUACKU YNapHU
H6ekapop xonaTAa y30KpOK ywnab TypuLn MyMKUH.

b HyKTaga mosiekynanap 6up-6vpura SKuH kKenmb6. Peak-
uus 6ownaHraH bynaam, AbHU 3CKK bornaHuwunap ysuna 6ow-
nangmn. Sckn 6ornaHULLINApHK y3nLIra Ba MOieKynanap ysapo
AKWUH KenraHga xocun 6ynagurad UTapuanil KyUYmMHW eHruL-.
ra aHeprus capg kumauw kepak. CUCTEMaHWHT 3HEPruscu c
HyKTaraya etraHga 3cKu 60rnaHULWNapHUHT Xammach y3unnuo,
AHrK 6ornaHuwnap \ocmn 6”na 6ownanan. by apaeH a Hyk,-
Tarava jaBOM 3TaAu Ba e HyKTara eTraHfa Tyrangmn, ASbHU Knm-
éBunii peakuuns oxupura etagu. by Baktaa £',+Af sHeprusa as?
panub uukagu- Lemak, peakUUAHWHT 6opuwn yyyH capd
KWIWHTaH 3HEeprus, peakuusgaH CyHr opTurn 6unaH axpa-
nmb umkagn. Hatuxkaga cuctema 6ekapop xonatgaH 6apkapop
Xongrra ytaan.

KTNBT@aHUW MexaHW3Mu. AppeHnyc akTuB Mo-
NnekynanapHy peakumsara KUpuLWaétraH MofieKynanapHUHI Max-
cyc 6up Taytomep hopmacu fe6 apas KuaraH Ba ynapHUHT
TabnaTtuHn ognHNawTMpnG 6epmaraH 3au. AKTUB MOJEKY-
nanapHuHr tabuatuHu . B. AnekceeB oun6 6epan, y oyHaa
MaKCBENHMHT MONEKYNanapHUHT Te3NNK XXUxaTuiaH TakCuM-
NaHULW KOHYHMUra acocnaHagu.

MakcBefin KOHyHWra MyBO(UK, >80 OHAa (KuMCKa BakT
faBomuga) ras Mosekynanapu opacuja sHeprusacu, ypta Muk-
[Op 3HepruafaH opTUKYa 3Heprusra sra MofieKynanap Ma.-
X W.

yp}(qYﬁa—'u'paCM,qa MakcBenn KOHyHUW rpaduk Tap3fa TacBup-
naHraH. by rpagumkaa abcumccanap ykura MonekynanapHuHr
Te3Nnru, opauHaTanap ykuraaca Mabaym Te3nnKKa ara bynraH
MOJIEKYNanapHWHE COHW (KUCMK) KyiAmnraH. TakcumaaHuL

KOHYHM thadukga yd xun Temnepatypa, ibHW T,<T2<T3 yuyH
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~Apunranm AKTUB MOJSEKYANaPHUHT Te3NUIM AbHWU 3J1AeKTIAp

NeY A™ Ne[[ [ aT ™ XK

JHRpEMEHRAHF Kalrcn Typu Ba Kangaii hopmaga 6TaunwREH

Aworp*“ M ~ym “6°Arremm;/MNN

raasra 6ynraH mMosiekysna sHepwsacugaH op ™ Eeorasa mul

rr 6yl?;m y=1lF ca;IrTr~A AN
NaHMa >;apaKaTHUHI oropu aHepruanmn 6ynxXu 2 me”n'’

HUHT HOKOPWU 3HEprus fapaxaciia 6ynmwm

ATOMIANBIHT60PA3NT A ANAAAN

a™ a™ cA[CegnAN[ 7M™ OyHaai
(hMKpnya, aKTUB MoOsEeKynanap-

6?;’1Llr p' * r r l‘l7® LA [
acoSHZfugnp!'*JzT"~" Peakunamu Te3naTuULLyyyH
T mrrnr™ «B;,a0««H« KypcaTaaun:
y) 1 ®MOJieKynanapHMHr COHUHM KynauTUpuil acorsH

peaKUMSHUHT TeEMMEPaTypacuHi OWMPULL, HYP B A K a XN
3HEPrUAHN TTUPULL GUNaH apuLWINNaAN. A
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XT.3-pacm.

PeaKUMAHWHT Ky3aTWUAraH Te3Nnru p—p'—p™ ynugaru
KOMMNEKCNAPHUHT KOHLEHTpaLMsacura Ba ynapHuHr xapakar
Tesnurura nponopumoHanaup. Aemak,

Y=kC,C = YC*Y (XI1.34)

6ynagn. by epga. C, Ba  MopgfanapHWHT gacTnabknm KOHLEH-
Tpaumanapu:

(Y — aKTuB KOMMMEKCNAPHUHT 6Up Yn3MK. Bynmnya KOH-
LeHTpauunsacu;

y — aKTMB KOMM/IEKCHUHI ypTaya xapakaT Te3nuru,
TPaHCMUCCUOH KO3IMULUEHT, AbHU aKTUB KOMMIEKCNAPHUHT
peakumsa MaxcynoTura aiifiaHraH K,ucMu. AKTUB KoMnekcnap

YHI TOMOHra {p" — coxacura) cumknb, peakums MaxcynoTtu
XOCU KWMLK, YNapHUHT BMP KUCMMW SiHA p coxacura cun-
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XMN6, gacTnabky mopgpanapra annaHuwmM MyMKuH. (X11.34)
TeHrnamagaH Kyinugaru TeHrnama Kenumb yukagu,

6y epga, aKTUB KOMMJEKC X,0C1N BYNULL peakLMACUHUHT
BC+B<x[CBA]*MyB03aHaT KOHCTaHTacu. TepMogmMHaMuKagaH

Ba rasfapHUHI KMHETUK HasapuacugaH ¢oinganaHnd TeHr-
namafarvn KatTaMKIapHUHT KUimaTnapuHu Toncak, by TeH-
rnama Kymnmgaruya éynagu;
(XN.35)
n
LLyHaal kanne, Te3NMK KOHCTaHTaCUHUHT KuimaTu Fensm-
rofbl, SHEPTUACUHUHT (EKWM TMB6C 3HEPrUACUHUHT) aKTUB

KOMMJIEKC XOCUN Bynuwimaarm ysrapmwnra 6orimk- Arap MKku
peakumaga AC? 6up xun éynca, 6y peakyusanapHUHT Te3NUTK
Xam TeHr 6ynagn. TepMmogMHaMUKaHUHT |1 KOHYHUra Kypa.

A(?=ANe-IA5"
OynraHanrn yuyH

r=1_ W - (X.36)

By yTap xonat Has3apusSCUHWHI acocuii TeHrnamacuanp.
(XM.31) Ba (XI.35) TeHrnamanappaH;

E = = KIM(T + =

=NT+A(?+ Tas™=an*+kT

demvak; E=AH*+KT; AH*=E—KT.
WyHaan KUnmb akTUBNAHWULI 3HTaNbnums Taxprhaga Tonun-

raH akTMBNaHuLW sHeprusicngaH (£'gaH) KT Taapkkunagu
(298°K pa /rT=2,48kXX/monb (0,592 kkan/monb). "M

AH* HUHT 6y KuiimaTuHu (XI.36) TeHrnamara Kyiicak.

= eBHT (X11.37)

(X11.30) Ba (XI.37) TeHrnamanapgaH Kyimpgarn udopga
Kennb ymkagw;
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(X11.38)

Aemak, CcTepuk
& A Fp" "

N5™-A5 ne6 kabyn

rapuwm, LUZH‘_cll,aVl Knnuno,
A5 peakuuaga SHTPONUAHUH Y MabHOCUHU Ty-
YSTgp X0NaT Hasapuacu CTepuk 6epak, Ogmamm
prpapTyk 6yln xucobnawnap axwm ,,aTmka bepa-

60rnunkK.,

n " T * »*

»

' WYWNHIeK, yrap

BUI peakuUAanapHUHI Te3net p KOMIM/IEKCHUHT Ty3K-
frnn

UK ycynuga HW .ncobnab
TOMUL MYMKUH.

ékun bowka 6up ycynga ynyan-
caT'o™a

-«F™ n2?2?2”~¢c~"TF6TpKa.~

KapamacfaH YHUHT MATM AN KnapHU XMco61ab YMKULWL aHya
N iponuaay KO6ow pTavnpgaun TeKwWupull
Mypakkab. by ycynga P

- HATWXanap onné Gynmanaun.
Xyda KUMWH Ba 04A4uiA peakumsanap Te3nuru-
by ycyn Bocutacu 6unaH akat Ap

FH"MacTtnalu «na aveptusacn HonuH4YKM sHeprusgaH (E.)
KaMm Gynuwmnm MyMKWH 3mMac.

11k

V - aTOMMapHUHT HOMb TeMMepaTypajary TebpaHuLL Ya-

cueTew a Te6paHma XapaKaTUHUHI 3PKNH fapaXkacu

ANM™A TN WYyHAN akTUB KOMIMIEKCHUHT Kam TebpaHma aHep-
r,ac2™ [ kw 6ynuwm MyMKUH 3Mac.

=
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E*— aKTMB KOMNNEKCHWHT HOJb 3HepruacKu. Jlemak, ak-
TUB KOMIJIEKCHUHT >Xamu 3Hepruacu E=E+E* faH Kam
6ynnw MyMKKH amac. Arap gactnabku xonatga cuctema E
[aH KaMm 3Heprusara ara 6ynca, sHeprua TyCUKAaH yTa 0/iMaii-
an. Peakuus coaunp 6ynmasan. Kumeésmii peakumsa cogup 6ynu-
WK YYYH cMucTeMara Kywmm4a aHeprusa {E) 6Gepu Kepak:

(XT1.39)

— peakuMAaHUHT YMH aKTUBMAHULL 3HEPruscu.
CUCTEMaHWHI XonaTura Kapab CUCTEMaHWHI 3Heprusacu p—
p —p"6yiinya yarapmwnHm rpaduka ngoga KnimHca, Xu.3-
pacMga KentupuaraH rpaguk onuHagn. 3HEPrus roBUHUHT
(hM3MK MabHOCK OAMHNaIaaN.

3AHXWP PEAKUWVANAP

Bapua KMMEBWI peakuusinap MexaHu3amura kKapab WKKM
rpynnara 6ynumHagu;

1 Monekynsp peakuuanap — peareHTnap peakumara Ku-

pyBuM mogganap 6up-6upu 6unaH 6GesocuTa Tabcupiawunb
aKTWB KOMMJIEKC XOCU KUULL OpKanu peakuus mMaxcynoTu-
HWU Gepaln.
, 2. 3aHXup peakuuanap —peareHTnap 6eBocuTa Tabcupall-
Maigun, peakumara Kupuwmanan. Peakumsa 60wnaHnLLIN yuyH
9HI aBBaJI0 aKTUB Mapkas geb aTanraH mogga X;ocun 6ynuLLn
Kepak.

3aHXup peakuuanap Tyrpucuga baxcnawmwjaH asBan
pagukan Ba 030[ BaJeHT/IMK TyllyHYanapu 6unaH TaHULARA-
NuK. ATOM Ba MOJIeKyfnanapHuUHI Talku opbutannga XyqT-
NaHraH 3neKTpoHnap 6unaH 6up KaTopfda XydTnaHmaraH
(AKKa) anekTpoHnap 6ynuwun MyMKuH. MaHa WwyHAan sakka
3NeKTPOHra ara 6ynraH moaf'wu T pagukan (KW o3of pagu-
kan) Aevnnagn. Pagukannap 3apsignaHraH (MOH pagukan)
OYNULLIN MYMKWH.

MacanaH H, bl, O, ranongnap, UWKOPWUA MeTannap XyhT-
nawimaraH iKKa 3NeKTpoHra aranap. babsaH 6yHpaai atomnap
030[ aToM feb6 atanagn. KBaHT MexaHMKa Hasapusacura myBo-
(hUK BaNIEHT/IMK AKKa 3M1IEKTPOHNAp COHWUra TeHr. by xun Ba-
NeHTNVK 0304 BaneH T NUKTiinaagu. JemMak, pagukannap 03o[
Ba/leHT/IMKKa aragupnap. Pagukan HelTpan Mofiekyna cucre-
Macuja 3NeKTpOHMap COHM TOK 6ynaaun. PeakuuagaH CyHr Xam
LY TOK COH/IMK caKAaHMb Konafu Ba HaTuXafa peakumnsnap-
[a xocun 6ynraH mMoffanapHUHr GUTTaCU AKKa 3NEKTPOHHM
6upnawTupagmn. LLyHra Kypa, 6y xun peakums Hatmxacuja
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030/, BaNeHTNUK MyKonmainan (0304 BaneH TNApPHUHT iyLonmac-
JIMK NPUHLANNK).
MacanaH:

Cl,+H =HC1+C1

CH4 +0H = H20 +CHs

Pagukannap HeiTpan éku 3apagnaHradH (MOH pagukan)
6ynmwn MymkuH. Arap cyB (Hp) a — 6oru ysunmw 6unaH
auccounanaHca Ba OH” mnoHnapu xocun 6ynagw, arapga
B _ 6oru Gyinua gmuccounanaHca pagukannap M1 sa O U

..a . b
xocun 6ynaan; H; O;/H;H; O ¢/ «H .

BaneHTn TyinMHraH 3appaya 6up 3NeKTPOHHM GupnawTupca

€Kn bepca MOH — pagukan xocun 6ynagm; 80" -e-"~803
Xy(pTnaHmaraH 31eKTpoOH 6uTTa OGynca MoHopagukan
(H, OH), ukkuta 6ynca 0-, = -) 6up pagukan gerinnagu.

Opatpa pagukanniap, SbHM AKKa 3/1EKTPOH/IAp COHU HyK.Ta
6unaH nwopanaHagn. PagnkannapHUHT MaBXyAaurn Taxpu-
6aga (3MP acbobu épgammaa) McbOT KUAUHIaH. A

Pagunkannap BaneHTU TyWMHMaraH sappat’ap oynraHnuru-
[laH peakuMoH akTuB b6ynagunap, BafneHTU TYNUHraH mMoLaa-
nap 6unaH peakumsra OCOH Kupuwagunap, SbHU peakuyus-
HUHI aKTUBNAHWULL 3HEPTUACU XYyAa KNYNK 6ynagm. K apopnu
pagukannap xam maexyg. Jactnabku MogfanapHUHT peakuus
Maxcynotfiapura, 0307 pajukannap UWTUPOKMAA Ba 0300
BaNEeHTNINK cakfaHraH xonga, 6up KaHya peakuusnapHUHT
TapTNoM KarkTapunuwun 6unaH GopaanraH xapaéHra 3aHxup
peakuusinap gennnaaw.

3aHXup peakuusanap Kyn TapkanraH, macanaaH, Xxamma
OKCUANTAHUL — EHUMLU, NOPT/IALl, KPEKUHT, NOMMMep/iaHnLL,
rajioreHnall Ba XokKasonap 3aHXxup peakumanapgmp. 3amxup
peakumanapHUHT Ha3apuacu acocaH, H. H. CeMeHOB Ba YHUHT
NUAMUA MakTaby TOMOHMAAH ApaTUaraH.

H H. CeMeHOBHUWHTI Hazapusicura MyBognk X" ammasaH-
KNP peakuusanap yH 60CWYHN P uynra onagu: 3aH>KMPHUHT
X,0CU 6YyNNLLIN, 3aHXKUPHUHT Y3UAULIKW, 3aHXKWUPHUHT AaBOM
aTULWN.
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AKTNB MAPKA3NTAPHUHI XOCWT BY/TNLWLN

a Manw wnunpga. BaneHTU TyiuHraH monekynafgaH
pagukaniapHu Xocun 6ynuwl peakumacura 3aHXMpPHUHT XOCUn
(6bab3aH 3aHXWPHUHT GowNaHUW) 6ynuwn geAnnagun.

AKTUB Mapkasfap WKKW Xohja — XaXM u4mia romoreH
paBMLLIAa, AU feBopfiapuja aca reTeporeH pasuLifa Xocun
OyNMLLIN MYMKUH.

AKTUB MapKasfapHUHI XaXM uumpa xocun 6ynuul
peakuusanapu, acocaH, UCCUKSIMK Ba HYp TabCMpPMLa FOMOreH
KapaéH HaTwxacuga o3 6epagn. AKTUB MapKasnap, acocaH,
MONEKYNaNapHUHT AUccoLUaHnLLK HaTWKacmaa xocun byna-
an. MacanaH, N3 monekynacu 373°K (100°C)ga Ma atomnapu-
ra 6aTamom axpanagn. Ka — aTtoMHWHT Taw”™n opbutannga
AKKa 3/IeKTPOH 60p. Arap Monekynaga 6up k“aHua 6ornaHumw
bynca, guccounnaHul 3Hr 6yw OG0rfaHUWHUHE Y3UAMLWIN
6unaH 6opaan. MacanaH, monekynacunga C — C 6orna-

HUWHKUHT aHepruscy 335, 5 2 - X/kmonb C — H 60rHUHT
aHepruscu aca 410,33 10" XK/kmonb. LUYHUHT yuyH MO-
nekyna C —C 60rHUHT y3unuwmy 6unax guccoumanaHun6, 2CH3
pagukan xocun kKunagn (arap C — H 6oru ysunraHga sau

Ba H pagukannap xocun 6ynap sgu). iccnknunk taben-
puaa MoJSieKynanapHu guccoumnanaHtupub akTue mapkasnap
xocun KWL yyyH 10K,0pu TemmnepaTtypa, AbHW Xyda KaTTa
aHeprus Kepak 6ynagu, gemak, Oy >kapaéH KynuH4Ya Xyga
KUANH 6opaaw.

AKTUB Mapkasnap (hOTOKUMEBUIA peakLuanap HaTUXacu-
[a Xam Xocun BGynuinM MYMKUH, allHUKCa KUCKa TYNKUHM
Hypfiap TabCcupuga MONeKynanapHWHr 3pKUH aTtoMm pagukan-
napura guccoumanaHui MyMKUH.

bab3aH, 3aHXWUpP aKTWB MapKasfapHUHI guccoumnanaHu-
LM HaTUXKacuaa amac, 6ankm KK MONEKYNaHUHT y3apo peak-
LUMAra KUpULLMLLN HATUXKACK A XaM XOCU BY/IMLLN MYMKWUH:

C1H1+C,H,'A2C,H3

ByHpai xxapaéHnap akTUB MapKasnapHUHT guccolmanaHui -
JaH Kypa OCOHpPOK 6opaau. 3NeKTpoNuT spuTmanapuja Ba-
NEHTAUTN TYWMHITaH MOHNAp 3NeKTPOH 6epnb €KW 3MEKTPOH
OUPUKTUPNG 0NNG, 3PKUH pagukannap Xocun Kunagu:

50 - e”™ 30 -
Ba X0Ka3o0.
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6.AKTUB MapKa3NnapHWHI Mauw AeBOpPNapu-
Ja BYXYyAra Kenuuwun. Xocun 6ynaéTraH akTuB MapKas-
nap — aToM Ba pajukanniap uauw gesopnapu 6unaH TyKHa-
wwnb, pesopnapga Tytunagn (agcopbunaHagun). by TyTunmuw
HaTuXXacuaa pagumkan 6unaH feBop opacuia KOOpAUHALUOH
Ba XaTTO BaneHT 60rnaHuLL ByXyAra Kenagu. by peakumnsiHum
LWapTNM paBMWAa Kyhuaarnya tacempnawl MyMKUH:

Cl + geBop-»| CL

6y eppa, (C) pesopfa TyTwuiaraH pagukarn.

JleknH 6y >KapaéHHUHT akcu 13 bepuiuun, ALHKU AeBopaa
TYTUAraH pagukaniap Xaxmra axpanmd 4mk,uwm xam My-
KUH. By KapaéHHM cxema xonuga Kyugaruya ndoganal Mym-
KUH:

C12 -~1C11+C1
Cl C1

LWyHAalh Kunu6, akTUB Mapkasnap uauw aesoprapvjaa rete-
pOreH paBuLIAa XOCUA BYNNLIN MYMKUH.

Opatpaa, AeBopiapaa paguKannapHUHT KaiiTa ByXXyara Ke-
UL TE3NNTU XaxXMAaaru Teanukka KaparaHga katTa 6ynagu.
LLIYHWHT YyuyH, AeBOp AKMHUAA peakLus Te3 60pagu Ba TeEM-
nepatypa uaviw uumgarn TemnepaTypara KaparaHga rokopu
6ynagn. AKTUB MapKasnapHWHT AeBOP to3acuza Xocun 6ynmw
)KapaéHura Kylimmya Mofaanap xam TabCup Kunagu.

SAHXWUPHWHI Y3Uanwmn

a.  Xaxmpa. 3aHXUPHWHT y3UauLwW peakumsacuaa akTue map-
Kasnap (0304 BaNfeHTAUK) yKonaan. By xapaéH xaxmpaa ro-
MOreH Ba MWL eBopnapuja reteporeH xonatga 6opuin Mym-
KUH.

—  aToM Ba pajukannapHuHr 6up-6upu 6unaH GUpMKKLL

peakumacu pekombuHauma geb atanagn. PekombuHauma Ha-
TMXacmaa pagumkannap nykonué, ynapHUHT ypHura 6apkapop
MosieKynanap xocun 6ynagu. Ogatha peKkoMOuHaums yYnuHuu
3appava (Monekyna) nwTupokmga 6opagn. by yumHum 3appa-
Yya pekoMOMHaUMs BaKTUAa YMKKAH 3HEPrusHu Tn6 0116
peKoOMOMHaLMA HaTuKacuga Xocun OynraH MoneKynaHUHr
6apkapop xonra Kenuwura cabab 6ynagn. by xapaéH Kylinga-
rmya ésmnagu:
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Cl+ C1+ M -» CI2 +m

oy egp,qa; M —yunHumM 3appava.

aHXXMPHUHT y3uanwmn ofatga, 6up kKaHua (SHr Kamuga
MKKUTA) 3pkuH pagukan (R, Ba RY uwTupokuga 6Gopagw.
Jemak, 3HT KamMufa yd4 Xun pekombuHaumsa 6ynuwin My-
KWUH;

1) 2) 3) R,+R,-*"R,-R2
MacanaH, R™M+C\=2¥iC\ peakuusga 3aHxunp Hsa ClL akTtuB

mMapkasnap épgamunga ycagu. lemak, oy peakumsa saktunga K-
Angarn yd xun pekombuHauma 6ynmwmn MyMKuH;

1)H+H—>H2; 2)C1+C1 —>Cl2; 3)H+C1~HC1

KaHpgait pekom6uHauus ycTyH 60puiimn, acocaH pagukan-
NapHUHT peakuus BakTUZarn KOHLUEHTpaumsacura® ynapHuHT
LvameTpura Ba CTepuk aktopura 6ornuk- KaHgain pekomou;
Hauma ycTyH 6opuwura kapab, MMrMHAWM peakuuns Te3nuru-
HWHT peareHT KOHUeHTpauusicura 60rnu nru Ba peakuyus-
HUHT aKTUBMAHWULL SHEPTrUAcU Xap Xun Gynagw.

Arap 3aHXup Y3uUauwW peakUuUACUHWUHT Te3NUrn 3pKWUH
pagukannap KOHLUeHTpauusCUHUHT GUPUHUM Japaxacura
nponopunoHan 6ynca, Tyrpyu unsmK Gyiura ysunmw (3aHxup-
HUHT JeBOpAa Y3UauLWK, y3rapyBuaH Baj€eHT/IM MOH TabCu-
puia y3uauwim) arap 3pKUH paguKannapHUHI KOHLEeHTpa-
uusicura HucbataH MKKUHYM TapTnbnm 6ynca — Ksagpart pa-
BULLAA peKOMOMHaLUAA Y3UnULW peakumnsacu geinnagm.

MHrmb6bnTop Tabcupupaga 3aHXUPHUHT
y3sunuwu. Arap cuctemasa Kywmmua moaganap 6ynca, 3aH-
XUp hakaT peKoMOburHauua HaTmKacugarmHa amac, Kywmmya
mMojjanap Tabcupuia Xam y3uauiim MyMKUH. Arap, Kylimmya
MOAJanapHUHI MojeKynanapuga O0COH y3uayBuM BGOrnaHuLL
bynca, 3aHXWUPHWUHT pagukannapu 6y monekynanap o6unad
peakumusara KMpuwmnb, HaTUXKaja Kam akTUB SHIU pagukan-
nap xocun 6ynagu. By pagukannapHWHI peareHT MoneKynana-
pu 6unaH peakumara KUpULWKLW Te3NTN PEKOMOUHaLMA Te3-
AUTUAAH KNYnK bynagu. Ynap 6owika pagukannap ekum ngui
fleBopnapura TykHawwmnb ykonaan Ba 3aHXWUPHUHT aBOM 3TU-
Wnaa UWTUPOK 3TMARAN, HaTKagda 3aHXup ysunagn. byH-
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jai kywmm™ -no o -p A
3aH 6y TabcupnaHuwpa X y HOaKTWB bynagu,
HY faBoOM [laBOM 3TrUPULLN MYMKUH,

™MUMH™BTO"pMp”g a wMukgopga Kyl AranM m Pe-

O - MosekynacH 3aHXxup pagukaam (H) 6unaH peakuus
KUpuwnoé, aktmenmrn kam 0O pag—

BULLA MYKOMWLLKN. 3aHXWUPH ApaéH HaTwxkacmupga co-
WX BUPUH-KETMH 6opafuraH

feBopniapy TOMOH
aup 6ynagun; akTmB mapkasnapH 5y XapaéHnap-
angdysvanaHmwn ea ges™~Mv\h 6opuwinra)
HWHI Kaicum 6upu aHU”"0BYUK peakUuNSACUHUHT
Kapab, sa™ P ™

Yarap vgaw ¢Bopuparu xapaéH CekuH

AyTe~rTT*pnl peso”

Te3Nnn-

rmrngnw ™« X nWWAnn MNau KaHYya KeHr
6=«HN"NpH ‘Hr ngnw ».opnapura guhdysmsanaHno6opn-

LLNyuyH LIyHYa Kyn BaKT KeTaju. peakuus-
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HA+CIN apanaliMaHUHT 60CUMK OpTraH capyu 3aHXUPHUHT
XaXmMaa y3uaumwm gesopgaru ysmnuwra HucbataH 6yna 6ow-
nangn.

Arap WAWULWHWHT guameTpu KaTra 6ynca, 60cum owraHja-
rv xonat t03 6epagun, AbLHWU feBopnapgarv y3uauwinap coHwu
KaTAa4uW, akCuHYa XaxXMaaru yauauinap coHu aca Kynasgu

3aHXXUPHWHT faBOM 3TULLIM. 3aHXWPHWUHT 4aBOM 3TULL Me-
)I-(Ing/lmlngra Kapab 3aHXup peakuuanap UKKu rpynnara 6ynu-

1) TapMOKyraHmaraH 3aHXxup peakuusnap
2) TapMOKNaHraH 3aHXup peakuusnap.

peakuuscy Kyingarnya 6opagu.

Cl2+by=C1+C1 1
N a | 3aHXUPHUHT XoCcun Bynuwin

H+C12=HC1+C1 ¥V
Cl+H =HC1+H / 3aHXXUPHWUHT AaBOM 3TULLK

Ba XO0Kas3o0.

3aHXUPHUHT faBoM 3TUWIKMAa 6GUPUH-KETUH 6GopaauraH
peakumanap Tynnamy 3aH>xup 6yrumu (3BeHocw) gennaau.
3aHXUPHUHT XOCUN Bynuw >KapaéHW OYruMaapHUHC Kyn
MapoTaba TakpopnaHulMAaH TallKua TONagu Ba Xap Kahcu
peakuusanap 3aHxup 6yrumnapugaH néopat 6ynagn 3aHxup-
HUHT BYXYyfAra Kenuwnga xocun 6ynraH x;ap Laicu apkuH pa-
ovKanra Typpu KenraH 6yrumnapHuHr ypTaya CoHura, SbHu pa-
6vikan ocun GynraHuaH y3unryHda cogump bynraH peakums 6yTM-
NapUHUHT COHWra 3aH>XMPHWHT Y3YHAUTN feiinnagn. SHT ON4UH
Xocun 6ynraH akTUB mapkas 6upop peakumsga, € saHXupHU
[laBOM 3TULLTA €KW 3aHXUPHUHT y3uauwnra onné kenagu. Arap
aKTVB™ MapKa3s 3aHXVWPHUHT JaBOM 3TULL peakuusacura Kupu-
N6 y3 ypHUra 60Ka 6Mp AHTM aKTUB MapkKa3s XOoCWua KWUaum-
lwmra Kapaé 3aHXMWUPHUHT Y3YHAUTU

y ~a_ 1P
P- P

6ynagn.

ByHpa: a — 3aHXUWPHU JaBOM 3TTUPULL 3XTUMOAAUTU 6
— 3aHXMWPHUHT 6upop GyruMugarn ysmauw sXTUMONINUTK:
0y 3XTUMONNAPHUHT AUTUHAMCK Bupra TeHr 6ynagu: a+p=]!

NKKWHYMAAH 3aHXWPHUHT [aBOM 3TULIM Ba Y3UIWLIK
AXTUMONINKNAPKU By peakuManapHUHT Te3nurura nponopuu-
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oHangup. LLyHra Kypa 3aH>Xup Y3yHIUTY 3aHXUPHUHT LaBOM
3TV TE3AUTUHWHT Y3UAULIN Te3nurura HucbaTura TeHr byna-
an:
gic:
P~ Kg

BOAEHLUTENMHWHI CTaLMOHaP KOHLUEHTpaums ycynn. bup Heva
6ock,M4 6unaH 6opaguraH peakuusnap peakuus Te3NUTMHU
Xxucobnawga \ap K,aicu 60ck.mura xoc gnddepeHuman TeHr-
nama Tysulira Tyrpu kenagu. by gugdepeHyman TeHrnama-
nap TynnamMyHW UHTErpaiall aHya Mypakkab Ba ynapHU euni
XaMm MYMKWH 3amac. byHaain mypakkab peakuyusanapga gudde-
PeHLUMan TeHrnamanap TyniaMmuHu CoOALanaluTMPULL YUYyH Tak-
pubuii ycyn Taknug KunuHrad. by ycyn BopeHW TelAnHUHT
cTauuoHap (BauT GyiiMua ysrapmaliguraH) KoHLeHTpauus ycy-
anawp.

By ycyn peakumsira KUpULWULW XYCYCUATA KYU/M, Opanunk
mMoggdanap Xocun Kunuw 6unaH 6opagmraH, 6UPUH-KETUH Co-
Anp 6ynyBum EKn GUpPUH-KETUH napannen 60opyByn Mypakkab
peakuusanap y4yH KynnaHunagn. Xamma KataiuTuk Ba 3aHXup
peakumsanap mMaHa WyHAaln peakumsara 0COH KMpULIYBYM Opa-
NVK Mofganap Xocun Kunuw 6unaH cogup 6ynagu.

By xun mypakkab peakuuanapfa peakyus 6oLwunaHraHgaH
KelWH Kyn BaKT yTMacAaHOK, OpanuK MOLAaNapHUHT XOCUN
6ynuw Tesnurn K Ba Mykonuw Te3nurn  TeHrnawagu, pe-
aKkumsa gaBoMuaa opanuk MoALanapHUHT KOHLUEHTpaumsacu
y3rapmai Konagu, 6y KOHUeHTpaumsi cTauuoHap KOHLEHTpa-
unauwwnnags. Opanuk mogaa K —KOHLUEHTPALUACUHWUHT BaKT
Oyiinyua y3rapuwiu

(X11.40)

6ynagn. CTaumoHap xonatga:

AN =0

Jdemak: K=K .
nap factnabku Mogganap Ba opasnk Mogaa KOHLEHT-
pauusicura 60ranK 6ynraHanurn yuyH Y TeHrfamacu opa-
NVNK MOLAA KOHLEHTpauuACUHUW (ynuall KWAUH 8KU OYTYH-
nail MyMKWH 3Mac) Aactnabku mopaganap KOHLEHTpauusacu
6unaH ntoganawra épgam 6epagu.
By YCYNHUHT fiHa 6Mp SXLWW TOMOHW WYHAAKK, Y AnddepeH-
Uman TeHrnamanap TynnammHu 6utta gudgepeHuman TeHrna-
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HA+CIM apanaliMaHUHT 60CUMM OpTraH capy 3aHXWUPHUHT
XaXMaa y3unauwmn gesopgaru ysmnuuwra Hucbaran 6yna 6ow-
nanan.

Arap WAWWHWHT guameTpun KaTra 6ynca, 60cum owraHja-
rv xonat t03 6epafun, AbLHWU feBopnapgarv y3uauwinap CoHwu
Kakrasam, akCMHYa Xamaarv y3unuiinap CoHu aca Kynasgu

3aHXXMPHWHT JaBOM 3TULWIN. 3aHXUPHUHT AaBOM 3TULL Me-
ﬁgﬂmmmra Kapab 3aHXup peakuuanap WKKu rpynnara 6ynu-

1) TapMoYy1aHMaraH 3aHXup peakuusnap
2) TapMOKNaHraH 3aHXup peakuusnap.
peakuuscn Kyiingarmya 6opagu.
Cl12+by=C1+C1 1

r | - K/EZQTX? I 3aHXMPHUHT XoCWUn 6ynuwn
H+C12=HC1+Cl1 V¥V

Cl+H =HC1+H [/ 3aHXWUPHUHT 4AaBOM 3TULLK
Ba X0Ka3o0.

3aHXUPHUHT faBoOM 3TUWIKAA GUPUH-KETUH 6GopaguraH
peakuusnap Tyniamu 3aH>xup 6yrumu (3BeHocu) geimnagu
3aHXUPHUHT XOCKMN Bynuw >KapaéHn OYruMNapHUHE Kyn
MapoTaba TakpopfaHullMAaH TallKua Tonagm Ba Xap Kahcu
peakuusnap 3aHxup 6yrumnapugad néopat 6ynagu. 3aHxup-
HUHT BYXYy/Ara Kenuwunga xocun 6ynraH y,ap Laicu apkuH pa-
oviKanra Typpu KenraH GyrvMaapHUHT ypTada CoHWra, sibHu pa-
Ovikan y;ocun 6ynraHuiaH y3unryHya cogup byaraH peakums 6yLim-
NapUHWHT COHUTA 3aH>XWUPHWHT Y3YHAUTK Aeiinnagn. SHT ONAUH
Xocun 6ynraH akTuB Mapkas 6upop peakuusga, € saHXupHu
[laBOM 3TULLTA €KW 3aHXUPHUHT y3uauwnra onné kenagu. Arap
aKTUB MapKa3 3aHXUPHUWHI 4aBOM 3TULL peakuusacura Kupu-
Wn6 y3 ypHUra 60Ka 6Mp AHIM akTMB MapKas XOoCWU KUIun-
lwmra Kapab 3aHXUPHUHT Y3yHAUTY

I/ _a_ 1P
P~
oynagw.

ByH#a: a — 3aHXMWpPHW JaBOM 3TTUMPULL aXTumonnuru, B
— 3aHXUPHUHI 6upop GyruMugarn y3maumw 3XTUMONNNUTK:
0y 3XTUMONNAPHUHT AUTUHAMCK Bupra TeHr bynagu: a+6=1.

VKKWHYMNAAH 3aHXUPHWHT [aBOM 3TULIM Ba Y3UIWLLIK
AXTUMONINNKNAPK By peakuUsanapHUHT Te3anrura nponopuu-
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oHanaup. LUyHra Kypa 3aHXup y3yHAUTW 3aHXUPHUHT JaBOM
3TULL TE3NMUTUHUHT Y3UAULLN Te3nnrura Hucbatura TeHr oyna-
an;
T/ _a _ T8
3

BoAeHLITENHHMHT CTaUMOHap KOHLEHTpauus ycyiu. bup Heua
60CKMY 6unaH 6opaguraH peakumsanap peakuus Te3NUTMHK
Xucobnawga xap Kaicu 6ockmura xoc gugdepeHuman TeHr-
nama Tysuwra Tyrpu Kenagu. by gugdepeHuuan TeHrnama-
nap TynnammHY MHTerpannawl aHya Mypakkab Ba ynapHu eqmil
XaMm MYMKWH amac. byHpaain mypakkab peakuusnapga gndge-
peHLMan TeHrnamanap TyniaMmmHy coafanallTMpULL yYyH Tak-
pubuii ycyn Taknug KunuHraH. By ycyn BopeHW TelAHHWUHT
cTaymoHap (BauT Oyinya prapMainguraH) KOHLeHTpauus ycy-
AMamp.

By ycyn peakuuara KMpuwmW XycycusTn Kyunu, opaivk
mMogdanap Xocun Kunuw 6unaH 6opaguraH, 6UPUH-KeTUH CO-
anp 6ynyBun €K GUPUH-KETUH Napannen 60pyByYn Mypakkad
peakuusnap yuyH KynnaHunagu. Xamma KataauTuk Ba 3aHXup
peakuusanap MaHa WyHAal peakuyusara 0COH KAPULLYBYM Opa-
MUK MoAgfanap Xocun Kuauw 6unaH cogup Gynaau.

By xun mypakkab peakuusnapfa peakuua 6ownaHraHgaH
KeliMH Kyn BaKT yTMacAaHOK, OpajuK MoAfanapHUHI XOCun
oynuw Te3nurn K Ba WYKOAUL Te3nUru  TeHrnawagu, pe-
akumsa gasomMuga opanuvk moffanapHUHI"KOHUEeHTpauuscu
y3rapmain Konagu, 6y KoHUeHTpauus cTaunoHap KOHUeHTpa-
umsa gerinnagn. Opanuk mogfa K — KOHLEeHTpaUunACUHUHT BakKT
oyiinua ysrapuium

A= (X11.40)

6ynagu. CTaumoHap xonaraa;

Jemak: Y"=yn

Ya Y nap gactnabku mogganap Ba opasvMk MOALA KOHLEHT-
pauusicura 60rnnK 6ynraHnuru yuyH Yo=Y TeHrnamacu opa-
NVK MOAAA KOHLEHTpaunacuHu (ynyaw KUMuH ékn BYTyH-
nail MyMKWH 3Mmac) gactnabkum Moafanap KOHLeHTpauuscu
6unaH nopganawra épgam 6epagun.

By YCYMHUHT fiHa 6Mp XN TOMOHW LWYHAAKKW, Y AuddepeH-
uman TeHrnamanap TynfaMmuHu 6utTa guddepeHumnan TeHrna-
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Mara Kentupuwra xamga guddepeHuman TeHrnamaHm anre6-
pavK TeHrnamanap 6mnaH anMawTMpuLira UMKoOH 6epagu.

TAPMOKNAHMATAH 3AHXWP PEAKUWANAP KUHETUKACK

Pagvkannap 3aHXup peakuusanapura KupuiiraHia xap 6up
6yrumga n5"onraH xap 6vp akTMB Mapkas >(Hura 60wk a 6uTTa
AHIN aKTUB MapKasHWUHI Xxocun 6ynuwmn 6unaH 6opaguraH
3aHXUp peakuuanap TapMou;nauMaraH 3aH>Kup peakuusinap

pennagn. MacanaH, HM+CIN ga xap 6yrumpga 6utta C1 ypHura

6utTa H Xocun 6ynagn ékn akcmH4Ya pagukan xocun 6ynagu.

A 3aHXUp peakumanap Te3nuru aeBanru naparpadnapga
KypcaTuaraH MOMeKynsap peakuusnapga 6aéH aTunraH KuHe-
TUK TeHrnamanapra éyicyHaan. Mucon Tapuk.acuga hocreH-
HUHT XOCUN By peakLMACUHU KYPUO YnKainuk.

CO+Clj-~COCI*

YTKasunraH Taxxpubanap HaTuxkacuga 6y peakumns Tesnu-
TMHWHT KyAngaru TeHrnama 6yiinya 60pulln aHNKAaHTaH:

By ONMHraH HaTUXaHW «peakuyms Kyingarm 60ck,munapga
6opagn», Aeb tapas K;uamb TYLWYHTUPULL MYMKUH:

Cl2+M—172C1 +M @)
Co+Cl—~~COC] (6)
COCl +Cl2—~rCOCIM+CI (B)

Ba X0Kas3o.

3aHXXUPHWHT Y3UMLIKN KyiAngaru peakuusnap HaTvxacu-
Aa COAMP OYNNLIN MYMKUH:

COCI— "1 _~CO +C1 (r)
Cl+Cl—~ Cl2+ M f)
«B» peakumsra MyBO(UK. peakLus Te3nuru:
A1 A A =A3[COCL][CL] )
MKKUHYYN TOMOH[aH:
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i§1 = AI[CI2][M] + ~3[COCI] [CI2]+ M[COC i]-

It2 A: ©
-It2[CO][CI]-A:5[CIf

=A2[C0J[CL] - £ COCI C\1~k, COCI

Peakuus 6ownaHraHgaH 6Mp 03 Bak.T yTray, )apaéH cTa-
LUMOHap XonaTra Kenagu Ba bogeHWTeNH NpUHUUNUTa MyBO-

cocl
R AQ . g (3) Ba (e) TeHrnamanap KyLwun-
huk: Bg O > &
ca, aKTMB Mapkasnapra xoc 6ynraH (3) Ba (e) guddepeHum-
an TeHrnamanap anrebpauk TeHrnama 6unaH anMawitTupuna-
an:
yti[ci2][M] = ytjfcif [m;

ByHpAaH:
jeil [0, T
C1][c0]
Ba () TeHrnamagaH: COocCl Qo+A4

6y TeHrnamara (Cl) kuiimaTu Kyinunca, akTuB mapkas (opa-

nnk mogaa) CO C 1 HMHT KOHLUEeHTpauusacuHn gactnabkm mog-
fanap KOHUEHTpaumsacu opkann ndoganawl MyMKuUH bynaam:

n,[co]™ch]
CL12)+24

(COCI) 6y kuinmaT «e» TeHrnamara Kyiunca

COClI

d[COCI2]  k2k,[CO]~KJIKA\
di 7 (3[Cl]+fcs

AbHU peakumsa TapTuéum CO ra HucbataH 6GupmHum, CI* ra
HucbaTaH 3/2 ra TeHr 6ynraH roKopugaru Taxpubaga ONWH-
raH TeHrnamara ara 6ynamums.
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TAPMOK/1AHTAH 3AHXWP PEAKUWMNANAP

Bab3n 6Up 3aHXMP >KapaéHNapHWHT alipuM 6yruMmnapuaa
peakuMa akTMB MapKasnapHWHI Kynaiuwu 6unaH 6Gopagu
(bnTTa aKTUB MapKa3 ypHUra MKKu Ba yHAaH Kyn akTus map-
Ka3 xocun 6ynafgu, SbHU 3aHXWUP TapMoKaaHagm).

TapMoKfaHraH 3aHXup peakuusanapHu 6MpuUHYM MapTa
1926 nnga H. H. CemeHOB Ba YHUHT worupgnapu gochop-
HUHT OKCMAMaHWLW peakuuscu Taxpiibacuga Tekwmpgunap.
By X1n 3aHXUP peakuUanapHUHI HasapuacuHu acocaH H. H.
CeMEHOB Ba YHUHT LIOTMpAnapun apaTaunap.

KynruHa okcmpnaHuw (EHWLW, nopTnawl) peakuusanapu
TapMOKAaHTraH 3aHXup peakumsnapyn mexaHusmm 6unaH 60-
pagu. BopopogHuHr éHnwn (okcmpgnaHuwm) OGyHra sk“Kon
mucon 6yna onagn. by peakuyuMsHUHT 6opuwin nact 6ocmmpaa
(6bup Heya YH MM cuMO6 yCT.na) Kylimaarn mMexaHu3m GuniaH

K) °
60puLLl MYMKWH 3KaHAUTW aHUKdaHraH: H3 + 0O2~H+ OH
. K .
6) H+ O2-40 H+ «0 —3aHXMWUPHUHT TapMOKLaHULLN
K B
B) *0 ¢ +H2->OH+H — 3aHXXUPHWUHT JaBOM 3TULLN
t
OH+HAMHMNO +H
MH+0 =0 H+«O- —S3aHXXUPHUHT TapMOKAaHULIW
*eO.+H2=0H+H
o) H+ M H2 — 3aHXXUPHWUHT AeBopAaa y3nnuwu

. K e
N H+ 02+M HO2+ M —3aHXUPHUHT XaXMAa Y3UInULLIN.

KentupunraH 6y MexaHu3m peakuus Taxpubaga Tekwmpun-
raHfa KysaTuaraH xogucanapHu TyLWYHTUPUG 6epau.

H O2 ~ pagukan Kam akTUB pagmkan 6ynm6, 3aHXMpHU

[aBoOM 3TTupa onmaigun. LUyHra kypa, HO2 pagmkan xocun
OYNULLINHA 3aHXUPHUHT Y3UAULIN Aelinll MYMKUH.

3aHXUPHUHT 6up 6yrumuga H+ O2 O H+ O peakuus-
cu 6opagwn, 6y 6yruvmaa 6utTa H akTuB MapKas ypHUra MKKu-
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Ta aKTUB MapkKa3 Ba Hparum 6uTTa 030[ BaneHTAWK ypHura

y4yTa 030f BaneHTAukK, 6utta OH ga Ba ukkuta O ga xocun
6ynasnTu.

M KKnTa 0304 BaneHT/NIMKHU, AbHU UKKUTA aKTUB MapKas-
HUHI XOCWUA BYNNLIN UKKWUTA 3aHXUPHUHT XOCUA Gynuiinra,
AbHWN 3aHXUPHUHT TapMOKAAHMLWIMTA 0116 KenasHTu. Myé 6up
3aHXUP MKKW 3aHXMUpra TapmMoKAaHasHTH.

I 3aHXup Il 3aHXup
H+Or-~OH+0O O+H3-"OH+H
OH+H3"H30 +H OH+H3-"H30 +H
H2+02"0H+0 H+O0s3-"OH +0
OH+H3-"H30 +H O+H3-~"OH +H

Arap 3aHXWpPHWUHT ycuwmnaa 6MpoH 6up 6yrum 3kK30TepMuK
Xonataa 6opca, peakuus MaxCyNOTUHUHT «ranaéHnaHuwm»
HaTuXKacuga napyanaHuw WKKUTA aKTWB MapKasHUHT EKK
OuTTagaH pagukan Ba MOMEKYna XOCUN K,MAWWK GUnaH Xam
3aHXMP TapMOKAAHWLWIM MYMKUH. MacanaH,

P+ CH31-"HP +CH2 1

CH21->P3  CHALUA +P

By 3aHXMWp peakuUSHUHT UKKUHYM Bock™mumpa 374 KXK/
MOJIb UCCUKANK aXpanagmn sa

CHrlU~A A CHz+P

peakumusacu 6opagu.

FOkopuga Kang atTuaraH napyanaHull peakumsacu cogup
bynmaraH Takgmpga aca rasiaéHnaHuL aHeprusicn 60wwKa Mo-

nekynara 6epunn6 TapmoKgaHMLW COAMP GYNULWIN MYMKWUH.
H2+P2 peakuunacunga

H+ p2-> HP—476 kXK/monb.

aHeprusHn P" ékn HM6epuwin MymMKuH. by BakTaa

HPA +P3-AHP +P+P

439



eKu
HP*+Hs  HP +H?

.- - 6epaau.
H? +K HP + H+ P

AKTMB MapKa3 WWTMPOKNAa TapMOMIaHUL peakuuscuta
3aHXKMPHUHI TapMoLTaHULLIK, Kapop/in MaxCynoTAapHUHT 0304,
pagunKannap X0oCua KUNLWMNTa 3aH>XKMPHUHT Gy3unniin denuna

TaoMOKAaHULL 3aHXUp peakuusanapuaa apkKuH pagukanniap
KOHLeHTpaumnsacn Tobopa opta 60pagmn Ba peakums Tesnawagm.
ByHaal y3nykcu3 TesnaHull HaTukacuia peakuua anaHrana-
Hagn (Eku nopTnainan). by KysaTuwnapaa anaHraHWLWHUHT
NacTKN Ba HOKOPUTY Yerapacu MyxXum posib yUHauau.

AnaHranaHWWHWHE NACTKU Ba IOKOPUIU Yyerapacura Tyrpu
KenraH 6ocMmiaH nacT €Ku Kopuaa peakuus cekuH bopa-
an 6y 6ocumnap opacuga aca peakuusa wuggatam 6opub,
AMaHranaHumw Tte3 6opagmn, xaTTo, mopTnaw “oguctapu”to3
6epagn. MacanaH, XIl. 6-pacmga KypcatunraHugek 6ocu>rP,,
Kam 6ynraHga peakums cekuH 6opaan (AB arpu umnsnk). bo-
CUMHUWHT KuimaTtu P,, ra eTraHfa peakumusa >Xypga te3 6opub
anaHranaHuw to3 6epagn. bocum P~ paH 6
CEeKWH 6opagm, 6ocum P, ga aca peakuums ®°P"3
anaHranaHuw cogmp 6ynagu. emak, 6ocum 7 /»
anaHranaHmw — nopTnaw pyw 6epagun. LLyHpain knnn6, P,
NiNla™aHULWHWHT NacTKy yerapacu, P,, anaHranaHuUWHUHT
"TyATrAMMT pAnun wapoutia 3aHXUPHUHT TapmoX-

n HULW 3XTUMONK 6u-
NaH y3suaumw 3axTu-
MOMUHUHT Typanya
6ynuwmnra acocnaH-
raH. PeaKuWsHWHT
TE3INTN WY WKKU
AXTUMONNUKHUHT
HucbaTura 60rnvk-
Arap 3aHXup-
HUHT Y3UNULL 3XTU-
MONANTY TapMOKfia-
HUL 3XTUMOJINTU-
6ocum faH kyn 6ynca, Tap-
MOKMaHUL Y30KK"a
XW.6-pacm. TapMoKanmaraH 3aHXxup 60pMal7IAVI Ba peak-
peakuMACUHUHI BopuL cxemacw.
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%VIFI TapMOKAaHMalguraH geaku,mnap Kabu

oraanm By xoguca nacTt bocumpa Kysatunagu, “YyHKWU nact
6orampa akTMB MapKasnapHUHI fesBopnapra

OCOHNaWanmn, Hatuxafga fgesopnapaa

rMM ooTraHja 6yHgan y3unui K.MMMHNawaan, TapMokiaHu

6ynn6, nauw aMameTPUHUHT KBagpaTura Teckapu npon p

MXA"AKTasapwcun aca H. H. CemMeHOB TOMOHMAAH fpa-

AMANMKAVMK MOPTNALM OKopuaa aTMO YTUAraH paHXup
nopTnawmnaaH y3 MOXuaTN XXuxaTugaH hapk Kunagu. 3aHxup

6upn 6mnaH 60rNMK 3KaHANTMHU aHWKNaraH.

KUMEBWUI PEAKLINANAP TESNIUTUTA 3PUTYBUNNAPHWHI
TABCUPH

'=>MNHTYHUYMNAMHUHT KUMEBUIA peakuus KUHEeTMKacura

441



YTraHga acocuin KWHEeTUNE N HMK
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KWNNG, 3pUTYBUYNTAPHUHT peakumsa Te3nu-

aHMKNal, gacTnabkn Ba aKTMB KOMMN/C-

HUT MabNym 3puTyBUMArv y HW aHUKNawgaH neopart

CUSITK . peakUnsnapHUHT gHa 6up xycy-
CUATK - YeliKa 3QPEKTUHUHT MaBXyaanrngup. by agekT
Féeumn'61T"" nbopat - pactnabku, maca™a®, hL h S -
TypraH 3puTyBYM MOJSIEKYNanapuHumur

Sao "A'iikacura Tywagu. flactnabku moj-
fapap 6yHpai suyenmkaga 6ynraHnapupa, bupgaHura 6mo-6u-
puiaH y3oknawa onManunap Ba HaTvKaja Bak.T bupnuruga
jawwuvwnapu xam Kyn 6ynagu, peakuus tesnur”apga
3appayaHuHr AvelikagaH 4n™ M6 KeTuw axTumonu'
YNAaPHUHT SiYenKara KUpuw 3XTUMOMW TEHT peakuuns Tes3nu-
rara s3puTyBUYMHUHT TabCUpKU Bynmaiign. YMmyMaH siueiika agh-

(HWEKTMBIUTUHUHT _MaBXYANUTU TYPAN Y3rapuiliapHUHT co-
Anp éynuwura cabab 6ynagw. ANDHULW €O

®OTOKUMEBUIN PEAKUUNANAP

Hyp Tabcupupga 6GopaauraH KuMEBWUI peakuusinap
T6 atanagn. POTOKMMEBUIA peak-

umsnap MofjanapHUWHI Xamma arperaTt xonatnapufa cogT
oynuwn MyMKuH. ®OTOKMMEBMIA peakuyuanap » I TaokT
raH peakyusnap 6ynuné, ycumnumknapga Kyéw Hypu Tabcupu-
fa 6opaguraH TypavM poTOCUHTE3 XapaéHnapu, NIo MM He 3 -
Lns >KapaeHnapy Ba 6yeKnapHUHI KyEw Hypu Tabcupuia ys
PaHTUHN NUYKOTMLIM (DOTOKMMEBMIA peakuuanapanp. ®oToKnM-
nmss Typau xun 6ynagn. MacanaH, Hyp TabCu-

bynnw n " "rumn~rcn

Brupop GOoTOKMMEBMIA peakKUUAHUHT GOLWNAHULIN yuyH
OMPUHYN WAPT HYPHUHT KOTUANWKUAUP, SHHU HYP HTUANLWN
HaTmXacmjarnHa peakuua cogup 6ynuwn myMKuH

®OTOKMMEBUUN peakLMANAPHUHT aCOCUA KOHYHU MUK-
[0p KOHYHU 6ynun6, Yy SNHWTEAHHUHT KBAaHT 3KBUB/ M-

raHnlC'HTT=.T “"A'KynaHu *>3raptupagn, 6owwllaya anT-
HAa, HYp TabCcupnia KUMEBUIN peakuusara KAOULLTaH XA

6up Monekyna 6up KBaHT aHepru4,,,\Tag,,

KUH . (hU3nMKaBuin 6ynuLLIN MyM-
KWH. LUyHaan knnub, 6up monb Mogda POTOKMMEBMIA Te-
akuuara KupuwraHga otunrad Hyp sHeptuacun”™r mpu™
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rmacmura eKnm HypH TYJNIKWH Y3YHANKNAPWK Xap

= L A A TM —

Eak22H EH

r

Aa KUMEBWIA peakuUmsra KMpUwraH mMoneKynanapHMHT COH

KBaHT YHYMU ,u,e6 atanagn, AbHW.
neakuuara KupuwradJv onelQianapH1Hr coHu
h = - OTUATAH HYPHWUHT KBAHT/Iap COHU

FA"Kk’ArTH'M K 6upra T.HC 6ynca, peakuus
U ATEAHHUHT 3KBUBANEHTNAp KOHYHMra 6yucyHraH oyn

®"Te"nTo6l«a,, KBAaHT YHyM 6upgaH ™ w
KUYUK 6ynmwmnm mymkuH. MacanaH, 2N H3-"N2+3M
IBaHlHyMIHr Ip,u,aH[qMKlmm ra
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paf», 3aHXWUPHUHT Y3YHNUTUTA K,apab, KBaHT YHYMU XaM Hap

=1BT«Teall ulap

”/\ C‘MTM/y‘
"wknrmr o™X v\l pTakup™nap

Ergnren'prrap™ A 6'5TMlHY” mu™poK w -

maingun, MacanaH, H,+C1. peakymnsicngaH a , +by- C1+C1

ara Knpunwmacnamrn MmyMKnH.

HON3OTEPMUK LUWAPOUTOA BOPAOUTAH PEAKUUVANAP

=Knudl

M a« .Yy «K.* |

1Hba /" H H 5H r1 H

pysqii M HaT]Iacm]‘ anaH-

AvraH Tagoup amac.
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by macananap aH4armHa Mypakkab 6GynraHnurugad,
WynapHUrnHa acnaTuw 6unad KugosnaHamms.

TOMNOKNUMEBWIA PEAKLINANAP

K,aTTuk, mogganap ypracmga (MWTUPOKMAA), t03a yerapa-
cupa — reteporeH cuctemanapga (6absaH ras Ba CyHKAUK
6unaH 6upra) 6opaguraH TOMOKUMEBUIA peakumsanap, Kynru-
Ha caHoaT TapMoKAapua XapaéHNnapHUHI acOCUMHU TallKun
Kunagu (cunukar, cConos, LEMEHT, TULWIT, YAHHMU, OWHa, 0?(.aK,
6yp, 010Bra Yngamnu matepuannap onuwaa, Metannypruaga
Ba X0Kas30).

TonoKMMEBMI peakumsanap roMoreH cuctemaga — ras Ba
CYIOKAMK cucTemanapga bopagurad peakumanapgaH y3vHUHT
6opuLl LWaponuTn, MexaHusmu 6unaH Ty6aaH (hapk Kunagu.
LLlyHra Kypa romoreH cuctemanap y4yH Xoc 6ynraH KOHyH Ba
KWHETUK TeHrnamanap TOMOKMMEBUIA peakuusara Tyrpu Kes-
mMaian, aBBano, HOKopKU Temnepatypaga 6opuwinnru, Kyn 6o-
CKNYNN OYNNLLANTK, AHTW (hasWTapHUHT XOCKMA Bynuwin Ba
mMoaanapHUHr 6y asanap 6yiinua peakuus gasomuaa Typ-
nnya TakcUmnaHuwuy kabu xycycuatnapu 6unad gapknaHa-
an. by xvn Mypakkabnuk, ynap yuyyH yMyMuiAi KOHYH Ba Ku-
HeTWK TEHr/laMa YMKapuiira MMKoH 6epmaigu.

TonoKMMEBMIA peakumsanap Typau anomaTnapura kapaé
TypavMya cuHdnaHagu, macanaH, (uU3NK KypcaTkumunapura
Kapab Kyihuparuya cuHdnaHagu:

a) KaTTUK moppganap ypracupa 6esocuTta 6Gopagurad
peakuusnap — Monumopg ainaHuwnap, LEMEHT, OKCuj Ba
CUNUKATNapPHWHI KaTTUK (hasafa peakumara KUpULLnLWLIN.

6) raz xonupgarn mopgfanap uwTmMpokmpaa 6Gopagurad
peakuunsinap — kKap6oHaT, cynbaT Ba OKCMANAPHWHI ras
axpatnb guccoumanaHun.

B) CYIOK (pasaga 60pyBUM peakumnsinap —CyroKaaHma Xocun
Knnuw 6unaH 6opyBun peakyuanap.

KMNaTTuK, CylOK Ba ras x,onvga 6opysum peakuunsnap . Maca-
naH, PbO HuHr kalhtapununwu: PbO (cylKnaH-
mana)+CO(M3=Pb kaT) M\ (raa)-

by peaKu,MﬂnaE)Hm)Hr >$a|v?|v|acv| OGUPUH-KeTUH 6opagmuraH
6up KaH4a 60cKmnyuga 6opagn. by 60CKMYNAPHUHT TE3NUTY YMY-
MW XKapa8HHUHT Te3NUTUHK Benrnnaingn. XXapaéHHUHT Tes-
JINTW 3HT CYCT 60pyBYM BOCKMYHWUHT Te3nurura TeHr éynagu.
TonokMMéEBKMiA peakumsanap Kyiuagarn 6ockuunap 6unaH 6o-
pagn: 1) kumMEBWIA peakuus; 2)peakumsaga UWTUPOK 3TyBUM
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MOAJanapHUHI peakLumns 30Hacura Tawk.apugaH kenuwmn (ta-
KON Anchpy3na) Ba peakuusira KMpULIYBYM MOALANAPHUHT,
MKKWUTa KaTTWK, mogaa (Kpuctann) ypracuga xocwun 6ynrad
peakumns MaxcynoTu opkanu ytuwm (Muku angdysus); 3)
CYIOKNMK EKN Fa3 MW TMPOKBAa 6opaguraH peakunsnapga 6yr-
naHuW Ba Xahganuw (cyonmmaums).

Arap >XapaéHHWHT Te3NUrn KUMEBWIA peakuus Te3nuru
6unaH yn4yaHca (TeHr 6ynca) — kapaéH KuMHeTMK obnactaa,
arap guddysna Tesnurn 6unaH ynyaHca »apaéH guddysms
obnactuga 6opasntu geiunagn. XapaéHHUHT KUHETUK TEHT-
namacu, 6enrunoBumn (peakumsa ékum augdysma Tesnnru) ob-
NaCTHUHI KUHETUK TeHrnamacu 6unaH udgoganaHagu. Tono-
KUMEBUIA peaKUUANapHUHT y3ura Xoc TOMOHIapuaaH 6upwu,
ynapHu l0Kopy TemnepaTypaga 6opuwmnanp. K,attmk xongaru
mogganap (MacanaH, OKcuf Ty3 apanalimaci) apanatllimacu
KusgupunraHga, KOMNOHEHTNAPHUHI CYHOKAaHULW Temnepa-
TypacufaH nactfa Xxam peakuus 6ownaHagm, 6Mpo3 rokopuia
Xam peakumns 6ol naHagn Ba faBoM aTagu. AHa 6upwu, peak-
uusira KApUMLWIYBYM MOJAanapHUHI Gynakyanapu ynyamu Ba
LaKW, aHUKPOrX ynapHUHT Ternb TypraH t03a (caTx) napu-
HUHT ynyamMy peakumws Te3nurura xyga karra Tabcup Kyp-
catagm.

FOkopuga ainTnb yTunraHgek, KaTTuk Mogganap apanail-
MacuHU (U3NK KUMEBWIA y3rapull XapaéHu, KaTop OAfwmi
KUMEBWUI, (hM3MKaBUn-anemeHTap ysrapuwnapgaH (60ckuu-
napaaH) noopat 6ynagn. ToNoKMMEBWIA XKapaéH macasiaH, Mof-
fa 6ynaknapuHUHI CU/MDKULIKN, YHUHT TY3WIULWIWHU y3rapu-
WKW, arperaT XonaTUHWU Y3rapuiun, KUMEBWIA TapKUOWHWMHT
y3rapuwm Ba X0kKa3o 6ockuunapgaH méopaT. by 6ocknunap-
AaH KUMEBWIA peakuus, auddysus, xaingaw (cybnmmauyms),
OyrnaHuWw, CylKNaHWLW, KpUCTaniaHuUL XapaéHnapu KatTa
axamuatra ara Oynub, peakuus Te3nurura TabCuMp Kunagu.
ByHpalh 5%a Mypakkab XapaéHHUHI KUHETUK TeHrnamanapu-
HW 6epul aH4ya KUiinH. LLIyHra Kypa, TOMOKMMEBUIA peakLu-
ANAPHUHT KUHETUK TeHrnamacinfa, xxapaéH cogganalutupran
Xonga TtacaBByp 3Tnb 6epunagun. JIeknH xatto 6yHAaan xonat-
napfa xam 6epwnaraH TeHrnamanap mypakkaé 6ynm6 aH4ya Ho-
aHuK 6ynaagw.
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Xl 6Ob

KATAN3

KATANUTUK PEAKUUMNANAP BA YNAPHUHT AXOAMUATU

KaTanus cysu rpekya 6ynunb, YHWHI MabHOCKM Mapyana-
HUW — By3mMnuwW aemakaup. JIeKUH KaTanusaTop TyLyH4Yacu
OyTyHNai 60LWK,a MabHOHW Bunanpagn. PeakumsaHn Te3naTys-
4yu mMojaganap KatanusaTop fe6, Katanmsatopnap ULWTUPOKU-
fa 60pyBUM peakumanap aca KatanuTUK peakumsnap Ba OyH-
Jai peakunsnapHUHT 60puLl Xoamcacy KaTanms T 6 atanagu.
KaTanmsatop maxcynot Tapkubura kupmManau Ba peakymsagaH
CYHI Tyna aXpanmo umk™agw.

KaTanus xogncacu Tabuatga xyaga Kyn 6ynné Typagu. Ycum-
NNK Ba XallBOH OpraHnsMmpa KynruHa >xapaéHnap 6uokaTa-
nusatopnap (epmeHTnap) Tabcmpuga 6opagn. byHaaii Kata-
nu3aTopniap Kagumry 3amoHnapfaH mabnym 6ynu6, ynapgad
Kuunnap y3 axTnéxxnapu ydyH (MacanaH, XaMUMpHN avynTumLL,
y3yM Ba MeBajlapHX GUXIUTUG CNUPTAN MYUMANKNAP Talép-
naw, cMpka onuw Ba Gowk™anap y4yyH) toiganaHraHnap.

XVII acpga KMME (haHK Tapak.K.Min aTULLK HaTuKacuga ca-
HOaT Makcajapyu yuyyH CYHbUIA KaTanusatopnap TONWAAN.

X03Mpry BakTfa KatanmsfaH KUME CaHOATUHWHT feapnu
XaMMa coxacuga KeHr oliganaHunagn. Katanusatopnap ép-
Jamuga fsHr mogganap Xocun kunuwra mysagdak 6ynmH-
A1, TEXHONOIWK >XapaéHnap coffanawiTMpungum, caHoart yc-
KYHaNnapuHWHI TeXHUKa MKTUCOAMIA KypcaTKuunapu aH4varu-
Ha k5Tapungu. Katanus Xo4ncacuHu TeKWwupuLwaa ofIMHraH
HaTuXXanap KMME caHOaTUHMWHT Tanabnapura 6eBocuTa »KaBob
6epraHu yuyH KaTanm3 Xogmcacura KU3MKULL Xyfa Kydanau
Ba Oy coxafa aH4YarunHa mysadhakmsaTnapra apuwnngn. CyHboui
KayuyyK XOCU/M KWAML, BOLOPOA Ba a30TAaH aMMWaK OfuL,
CYHBUIA ycynnap 6unaH cnupT, MOAUMEpPNaHWL >XapaéHna-
pv épgamuga Typau nnactMmaccanap onuvwpa, EKUnru caHoa-
TUAa Ba KPEKWUHI CaHoaTuAa, LWYHWHrAEeK, CaHOaTHUHI 6o-

448



LUK.a TApMOKAapmAa KeHr paBuluja KaTanusaTopnapgaH oii-
JanaHmnagn. Xo3mp KUME caHOaTUHMWHI KaTanusaTtop miina-
TUAMANAUraH Tapmoru Xyga Kam.

AK,MH BaK,Traya acocaH KaTa/iv3 >KapaéHHWHI amanuii To-

MOHMTa aaMuaT 6epnbd KenuHraH sgu, axk™aT CyHIrru Bak.T-
napfarvmHa YHUHr Hazapuscura anoxumga a\amusat 6epuna 6ow-
naHgmn. Xl 606ga peakyMAHUHT Te3NUTN aKTUBNAHULL 3HEp-
ruscura Teckapu nNponopuuoHan 3KaHaurum Kypub yTunrau
agn.
A Jemak, KaTanusaTopfapHUHI peakuusanap Te3NUrnHu
owmpunra acocuii cabad, katanmsaTtop UWTUPOKMAA peak-
LS aKTUBNAHWULL 3HEPTUACUHMHT Kamainwmnanp (EKM YHUHT
mMaiganaHuwmnaup). AppeHnyc TeHrnamacmaa, akTWMBaHWL
aHeprusa (E)

Japaxaga, WyHra Kypa YHUHT 03rMHa Kamanuwm Te3MKHUHT
(K) »kyga Kyn mapTa owuwura onmb Kenagu.
AKTUB KOMMMeKC Hasapusacura mysoduk, (XI1.38)

Ba SHTPOMUAHUHT aKTUB KOMMJIEKC XOCWA Bynuniuaarv ysrapu-
WWHU OWKpuMLLIKN Xucobura xam peakums tesnaliasm.

KaTanu3 unwtupokuga 6opaguraH peakuusnapHu, SbHU
KaTaNuTUK peakynanapHUHr CUHGpnaHnwm (knaccmgukayn-
ACWU) KaTanuUTUK peakuua GopraH coxara Ba peakuus mexa-
HU3MMra Kapab MKKu xun 6ynagu.

KaTanus peakuua 6opraH coxara Kypa roMoreH Ba retepo-
reH (KOHTaKT) KaTtanusatopra 6ynmHagn. FomoreH Katanusga
peareHTNnap Ba Katanm3aTop 6up MyxuTga, 6up xun arperat
xonatga 6ynagn. MacanaH, supnapHUHT ULWKOPNaHULL pe-
akumacuga peareHT aup, Kartanms3atop KUCNoTa — CYHOK.-
NNK, HUTpPO3a ycynmn 6unaH HNO3 onuwra sca peareHT xawm,
KaTanusaTop xam rasgup.

leTeporeH KaTanu3ga peareHTnap Ba KatanusaTop Typau
MyXuTAa, TYpau arperart xonarga 6ynagu. MacanaH, amMuak-
HUHT CUHTe3 peakumsacu (3H2+Nj=2NH?3) ga peareHTnap ras

xonatga, katanusatop (Fe, Pt) sca kaTTuk. xonatga 6ynaum.

AMasnifa 3HT Kyn TapKaaraH kataju3 reteporeH Karanus
6ynnb, kumé caHoatnga TaxmmHaH 80% MaxcynoT Wy ycynga
0/IMHAAN.
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KaTanms peakyMaHUHT MexaHM3Mura kapab, KucaoTta-acoc
Ba OKCUANaHWLL-KaiTapuauw Katanusura oynuHagm. Kynum-
NINK TOMOTeH KaTanusnap KMCa0Ta — acoc Kataans MexaHus-
MW MPOTOH afMalnHMWK 6unaH, reTeporeH Karanus 3ca,
acocaH OKCUANaHULLI-KaNnTapuan Katanus — 37eKTPOH an-
MalHMLW MeXxaHusmu 6unaH 6opagu.

KATAIM3HUHT YMYMUW NPUHLMNNAPA

Katanus x.ogucacm 6uMp HeuTa YMyMWIA NpUHUMNra sra.
Kyiunga wynapgaH aipymnapu 6unaH TaHULWaMus.

KaTanusaTopnap caiinawl (ceneKTUBIMK) Xoccacura ara.
XamMma KMMEBWIA peakumsnap y4yH yMyMWI KaTanusatop
oynmaingn.

Mab/iym KaTanu3atop Mabnym peakLMsHW €KW peakuus-
nap rpynnacuHu, arap peakuus 6mp KaHuya WyHanuwnap 6um-
naH 6opca, MabayM WyHanulIHUTIMHA Te3naTaan. KaTanusa-
TOPHUHI Oy Xoccacu Kepakiu peakuus MyHanuuuHW Tesna-
TMO KyllMMya peakuusanapHUHT 6opulunra yn Kyimaingn.

KaTanusaTopnap peakums MyBo3aHaTU KOHCTaHTa Wwnma-
TUWHW prapTupmaian. Katanusatopnap Hasapuin ityn 6unaH
xucobnab TonmnraHura KaparaHfga Kyn MaxcynoT XOCUN
Kunuwra épgam 6epmaiign, AbHU peakuus YHYMUHW y3rap-
TMpmainan. ®akat Kepakium YHYMHM KWCKa BaKTAa onuvuira
épaam Gepagm.

KaTanmsaTop Tascupuga uainTap (Tyrpm Ba Teckapu)peak-
LUMSIHUHT Te3naHuwn. ByHaaii KkaTtanusaTtopiap peakumns MyBo3a-
HaTUHW CUDKMTMACAaH YNapHUHT TYrpu Ba TeCKapy peakums-
NapUHWHT Te3NUTUHU 6Up Xunga owmpaan. Macanan;

CO+2H2=CH30H

by peakuusi 6ocum ocTuga Typaum Katanusatopnap (2n0;
Cr O -82n0; 3rnO CrP3 CrO3 Ba 6owkanap) UWTUPOKNAa
onmb”N bopunagn. Ynap tokopu bocumpa peakumsaHu 4dangaH
YHrra, nact 6ocumpa aca yHrgaH vanra TOMOH Te3faTaju.

A. TOMOTEN KATAINS

[oMoreH KaTanu3HUHI GOpULL MeXaHU3MWU KaTafU3HUHT
KUMEBWIA Hazapusicn 6unaH TyWwyHTUpunagn. by Hazapumsa 6ab-
3aH opannk BupuKManap nasapwsaT ged xam autunagn. by Ha-
3apuara MyBO(UK, rOMOreH KaTanusga >KapaéHHWHI Tesna-
HULINTa acoCUI cabab akTMBAAHWL 3HEPTUACUHUHT Manpa-
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naHnwngmp. XapaéH 6upuH-KeTUH GopaagnraH KaTop xapa-
éHnapgaH nbopat 6ynmub, 6yHaa 6ekapop 6up KaH4vya opanunk
mogganap \ocun 6ynagn. by opanuk mogganapHv \amma BakT
axpatn6 onnb 6ynmaca \am, ynapHWUHr GOPAUTMHWU Typau
ycynnap 6unaH aHMKAaw MYMKWH.

dapa3s Kunannuk,

A+B~"C

peakymacu K - kKatanusatop UwTupokmga 6opagmraH 6yncuH.
By peakuusa Kynngarn 6ockuunap 6unaH 6opagm.

a) peareHTnapfaH 6utTacm katanusatop 6unaH Gupukma
6epagy;

A+K?AK

6) 6y AK opannk 6upukma MKKUHYM KOMMOHEHT 6GunaH
aKTUB KOMMEKC X,0CUN Kunagu;

AK+B-(AB)"K

B) aKTUB KOMMJEKC ax-
pann6 max“cynotHm (C) 6e-
pagn;

(AB)"K->K+C

Arap KaTanusatop wvul-
TMpoKucus XAQOA16ynraH ak-
TUB KOMMJIEKC KaTanusatop
MaBXyaauruga x,ocun 6ynraH
aKTUB KOMMeKcra yrraHga
NCCUKAUK axXpasca, SbHU

(AB)"+K-"(AB)"K-g

3K30TepMuK bynca, Katanu-
3aTop MaBXyanurunga aktus-
NaHuw 3Heprud Ab ra kKa
Maﬂ,u,m (X1II. 1-paem).

Arap OyH &% macanaH
T= 300°,u,a AE 1 Kan/monb 6ynca Te3nukK

UWTUpOKMaa 6opyBun peakums; 6)
KaTanuTuK peakums.

(£ +10000)~ 7' -10000 / 198-300 A T, qu
1-E/KT

MapTa oLlaau.
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ANTanusatopaa

rmgpokcng VOH OH -katanuusatnn/nr
Katanus-

ra cneunduk (ysura xoc) kucnora

6unaH yerapanaHamus. KaTannsHm 6axc aTuLl

AMAKKCNOTa - acoc KaTanm3 KyrimaTtu MexaHu3am 6mnaH 60-

a) A+Hs0"->AH"+H?20

K
6) NM-,H30%C

6ynagw.
Oema” (peakumsra knpysum mogaa), C - maxcynot
M=k"{ANe] (X1n.1)
— YUNH TEe3/IMK KOHCTaHTa
Arap a = bynca
TAT (XM12)
n NKX[A]=KD[A] (XLL.3)

Tolunapgal rC™ yT ™ ALY AAPuGasa

TYpM KOHUeH NpaynlKAATTT AT
BA O/IMHTaH HaTuxanan X Ifl 9 naf'Ni onn6 6opunagu

fjaru peakuuaga
A+H30"?"ANe +H20 peakuyus
YUYH.

%0+'"A Al  Yao 6ynaau

» ™ _»nK

cpl7| u,"rmTkr”””
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X111.2-pacm. [eTeporeH Katanusfa akTUBAaHULL 3HEPTUACUHUHT

nacanuwin.
HBo+
(Al Ho AH+ (XLL.4)
6yHaa
- HD*
M= 30T
AH*
KyuCu3 KWUCOTa YYYyH peakuumsa MyXuUTUHU pH KypcaTtca
Tag ™ YUYYH peakuma My MtuHu H —Kypca-
(X1r.5)
(Xr11.6)

~ (yHKUMACK b6ab3aH XamMMeT (yHKLMACK
ne6 ~am aTanagn, CylTMpUAraH sputManapga a  ~\y~\
"Hzo+C TeHr. [lemak, A "r« ’
(X1MN.3) TeHrnamara a-umMHr kKnismatuHu (XIII  Tenras
MagaH onub Kyiunca, gactnabkum A - MopgaHuHr prkuus
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BaKTUAArn MUKLOPW YHW peakumsa kmpuwrad (AH ) Ba peak-
uuara KMpuliMaraH MUBLOPU AUTMHAUCUTA TEHTIUTWHM
[A=(AH")+(A))] Ba (XLU.4) TeHrnamaHun sbTMboOpra onMHca;

_, JAHO _ [AH"| 1
[l UHBHAL  1e7nn 1+KA
K,b0 £ KK1r,,
Ba \équl)\/léKK+\éb’\
cKu 18k =1ap-1, (XLL.7)

Kyucu3 KucnoTanap ydyH;
1EK3,=1EB"PH (XLL.8)

TaxpubanapHuUHr KypcaTtuwmnya, Mabaym my?‘utga
(KMCOOTaHMHT MabnyM KOHLeHTpauuacuga Yo/laH+ Hucbatu-
HUHT KWIAMaTK acoc A HWHT TabmaTtura 60rnuk amac. LLyH-
Aain KuNn6 Kk — KnMitmatm, acocaH MyxX"MTHUHI Xoccacura 6or-
Tak A KuiimaTtu KaHuya KatTta 6ynca, (AH”)/(A) HucbaTu
KniiMa™ x,am LWyHYanuMK KaTta 6ynagu, SbHW MabayM acoc
kyunupox MPOTOHMAWTraH 6ynagn. LyHpain knnnb, \  Kun-
MaTu MyXUTHUHT MPOTOH BepuLL KOGUIUATUHW XapaeTepnaniu.
LLyHra kypa HHU MYXUTHUHT KACNOTaNUAUTW Jennnagn.

Arap peakuuoH apanalimara KucnoTta 6unaH 6upra Ly
KUCMOTaHUHT Ty3W KyLluaca, KatauTuk agpekT optaau. Ba-
XOMaHKW, Ty3 TabCUMpUAa KUCNOTaHUHI AuccolnanaHumn
KaMauwimy HaTmxacuga BOAOPOS WMOHIapU X.am Kamamumb
NMpoBapAmnaa KataIMTUK akTUBAMK KaMaliniimn Kepak agu. by
XoAmca UKkunamum Ty3 ah ekt gelinnagn. Kncnota wy Kuc-
NOTAHMHI Ty3W KyLIWAraHia aHWoH Kynasau, Aemak, Kucno-
Ta aHWOHW X,avm KaTanusaTopaup.

PeakunoH apanawmMara Kuc/ioTa 6unad 6up katopga W -
Ka KMCNOTaHWHI Ty3M KyLIUAraHga xam KaTanuTuk apgexT
opTagn by xogmca 6upnamun Ty3 adhekTn gemmnagn. by xogm-
cara cabab Ty3 KywimaraHia spuTMaHUHI MOH Kydu opTagu.
H 0+ HWHT TepMOAMHAMUWK aKTUBAUIW OLWaW, aKTUB Macca-
nap KOHyHura 6uHoaH Te3nuk olllagw.

OEPMEHT KATANN3

®epuentnap OMOKATANM3NAp 6ynnb6 Xyaa KaTa aKTUBANK-
Ka sragupnap, MacanaH, Xyga kam mukgopga (10 ‘*-10  mon-

454



(ékn ahthekTUB) Te3nuk gennagn. Kynunnmk taxxpuobanapa
Ky3aTuiraH Te3NIMK ONnHaAn. Te3NK KOHCTaHTa No
NXKM34HaT KOHCTaHTa (K) Tyrpucua xam Ly MynoxasanapHu
KaliTapull MyMKWH. Arap

NNKNAPHU MabyM KaTaIMTUK PeakuyMAHUHT KaTt*m 1 A
NNK KoHcTaHTacn {k”~ peb atanagu Ba (XIII. 12) TeHrnama
Kyingaru KypuHuw ga 6ynagu:

y - Nar[odd (X111, 13)

By TeHrnama gepMeHT KaTaIU3HUHI acocuii TeHrnamacu 6ynmo
Muxasnnc— MeHeH TeHrnamacu aeiivnaan.

XT.3-pacm. KaTaMTUK aKTUBIMKHUHT EOBUMZArU KaTanmsaTop
MuKgopUra 60y mru.
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Te3nuk ynuamm Kk (E), KynatMacy peakyusiHUHT MAN
cuman tesnurn K genvnagm, (5,)> 6ynraHga 6yna-
an. Oemak

(XLL.14)

6y TeHrnamaHun Tyrpm 4YnsnkKkan TeHrnama xXonura Kentupul
MYMKWH!

opaunHaTta ykura YKHu Ba abecumcca ykura [57 HM kyun6,

XIII. 3-pacmfa KypcatunraH guarpamma onvHagu. Ly ycyn
6unaH NapHWN aHUKNaW MYMKWH.

B. TETEPOTEH KATANN3

["eTeporeH KaTa/IMTUK >XapaéHnap. by xun XapaéHnapfa
KyNnuHYya KaTanus3aTop KaTTUK MOAfa, peareHTnap 3ca CylkK
ékun ras (byp) xamga 6ynagu. >XapaeH (hasanap derapacmga
6opaawu, WyHra Kypa, Katanus acocaH OUpPUH-KeTUH 6opagu-
raH f/q XapaéHgaH néopart 6ynagu;

. [lacTnabku mogfanapHWUHI Katanm3aTtop to3acura cypu-
amwn — anddysuns;

2. KatanusaTop to3acmparv peakuusnap,

3 MaxcynoTnapHUHI KaTasm3aTop to3acufjaH Xaxmra fe-
copbums Exku aKTMB MapKasnapHUHI 65raalun.

By >kapaéHnapHWUHIr Kaiicm 6upu cekmH 6opca, yMymMum
XapaéH Te3nurun wy 60CKUYHUHT Te3Nnrura TeHr bynagun. by
6ockmyra yerapanosym — 6enrunnosum (nMMuTNOBYN) 60OC-
Kny peinnagn. Ofgataa MKKUHYM 60CKUY (KUHETUK COXa) Ye-
rapanoBuu 6ynuiira nHtunagu. Kaiicm 60CKUYHWHT Yyerapa-
NOBYUN BYNNLIANIN KaTaNN3aTOPHUHI Xoccacura (aKTUBANIU-
ra) Ba peakumus wapoutura 6opnvk-

KATATN3ATOP AKTUBUTUTA TYPNN ®AKTOPNAPHUHI
TABCUPU

TemnepaTypaHUHI Tabcupu. KaTaiuMTuk peak-
UVAHMHT YHYMUIa HucbataH BaHT-IMoHUHT Y
bapa TeHrnamacy 6y TeHrnamafaH YvMkKaguraH xynocanap y 3™
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6 Nopmav. /K, orgiv T’
]
]

y3rapu6é Typuwu Ba peakuus Hatu-

Ne »m.bIrHua™ 413X Maby« TemnepaTypLiaH nacrtaa

MAT™M 06 Al ep™tpa MUHUMYM UW TemnepaTypacupaH
ow TtrKINan*™T10THUNTAa—

|n ~ By "JlnpaoteHnaun. peakunanapmga Kyn yu-

r « ~ I Kk 2N

™l & AT Tl T couT T A
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CUMU[AH CYHT 1033ary KOHUeHTpaums y3rapMaraHanrm yuyH
IoKOpW 6ocMmaa peakumsa Te3NUTMHW Y3rapTupMaingu.

bocuMm y3rapuwiy 6unaH peakumns Te3NUrn y3rapuwmnHuHr
Tabuatun Typamya 6ynmium MyMKUH. bab3aH, Tyrpu YM3uK KOHy-
HW acocufa, KynuHYa aca, y3ura Xoc pasuLlija y3rapasu.

BOCMMHUHT y3rapuiuy peakuUsaHUHT RYHANULIUHWN  XaM
y3rapTupuwn MyMKuH. Bogopog 6unaH yrnepog (1) - okcu-
AW opacupa 6opaguraH peakuums 6yHra mucon 6yna onagw.
Peakumusa okcup KaTtanuMsaTop MWLITUPOKMAA HOKOpU Bocumpa
onnbé 6opwunca, MeTUn cCnupT, Xypa tokopu 6ocumpaa aca
IOKOpX MOJeKynanu cnupTnap xocun 6ynaau.

KaTanusatopnap MailganaHraHnAuk papa-
XXACW HUHT TabCcupu. Mabaym MUKAOPAarn Katannsa-
TOp LOHaYanapUHUHI yn4yaMu KMYpanuraH capy YHUHT r03acu
opTUG 60pagn, HaTMXKaa YHUHT aKTUBAUIUN Xam; owaan. k-
KWMHYM TOMOHAaH JOoHayanap KuWyuKfiawraH capyu peareHT-
NapHUHT anddysuanaHuwmn kamaa 6opagmn, 6y sca kKatanu-
3aTOp aKTUBAUTUHUHI KaMaiuwunra cabab 6ynagn. Konnong
X0ffarn Kartanusatopnap ontMMan gapaxafga maiganaHrad
bynagm.

Katanusartop 3axapnapu. bab3u mofganap KatanmsaTop-
HUHT aKTUBAUTUHW KamalTupagu éku 6yTyHnai hykoTtagw.
ByHpaii Mmogfanap kaTannsaTop 3ay;apy {kn KOHTaKT 3a™ap,
6ab3aH 3ca, aHTuKaTanm3aTop) Aeb aTanagu. TUNUK 3axap-
napra Br 6upukmanapun, HCN, A3, PH3, AsH3, A3*O3, PP3,
CO, HeC!, HeBr~n3p mucon 6yna onagw.

KatannsatopHuHT 3a™apnaHuwy 4 xun 6ynuwm MyMKNH:
1) KailTap 3axapnaHull; 2) KailTmac 3axapnaHuil; 3) KyM-
MyfnaTuB 3axapfaHuw Ba 4) Kynai 3ax,apnaHuL.

1MaliTap 3ayapnaHuilga 3axapiaHub akTUBAUTUHU NYKOT-
raH Katanm3aTopHW Typau ycynnap 6unaH siHa akTUB Xonra
KENTUpULW MYMKUH. By ycynnapfaH 6upu katanusatop to3a-
CMAaH 3axapHu ra3 éKu CYHOK/IUK OKMMUK épaammpa gecopb-
UMNaHTUpn6 ykoTuwamp. JIeKNH 3axap KatanusaTop KaTTuk
énuwraHnmurugaHd, 6y ycyn xamMma BakKT Xam AXLIW HaTuxa-
nap 6epasepmaingn. VIKKMHYM ycyn — 3axap KaHaain 6ynma-
CUH 6upop moada 6unaH KMMEBMIA peakuumsara Kuputunuo,
3axap 6ynmaraH, éMOH agcopbunaHyBYM MoAfara annaHTum-
punmwn MymkuH. MacanaH, H3OM Hu P1 kaTtanusaTop WLl -
TUPOKUAa napyanaHnw peakuunacuga CO rasm 3axapgmp. by 3a-
Xap WITUPOKUAA peakumsa onamMH Te3 cycainmnb, cyHrpa CekuH-
acTa y3-y3uaaH siHa Te3nawla 6ownaian. ByHUHr cababu
HWHT ;napyanaHuiueaad xocun 6ynraH-KucnopogHuiir CO Hu



CO”ra okcupgnawmngup. CO™ aca émoH agcopbunaHagn; CON
KatanmsaTtop y4yyH 3a”ap amac, CH” ra alinaHTupuw inynm

6unaH xam (CH”" 3axap amac) CO HM Ay~ OTULI MYMKWH.
K,anTmac 3ax”apnaHuwgjga 3a”ap KaTanim3aTOPHUHT
aKTUBUTWMHW OYyTyHNal iyk,0Tagn. 3axapnaHraH KaTanusaTop-
HUHI aKTUBAWUTMHW KalTagaH Tuknab 6ynmaigun. MacanaH,
Ba PH3 — rasnapmu katanmsaTopnapHu KaiiTMac 3axap-

naﬁﬂm.

ab3aH peareHT Tapkubugaru 03rnHa 3axap Xam Kataau-
3aTOPHWHI aKTUBAWUIMHW KECKWH nacaiTupagu. by xun 3a-
XapnaHuw KymmynaTwe éku AnTamb bopaguraH 3axapiaHuil
aeivnagn. MacanaH, HW 21 KaTannM3aTopu NWTUPOKMAA
napyanawja KatanusaTtopHu 1iog 3axapnangn (Bak.T yTuLIK
6unaH peakuus Te3nnUrn Kamas 6opagn).

Bab3aH KaTanuM3aTOPHWHI aKTUBAUTUHW KaMaliTUPYyBYU
KyllMMYanap KaTanu3aTop aKTUBUTMHW KaMakTUpuLl 6unax
oupra, YHUHI XyCycuaTUHM Ba (DYHKLMANAPVHW y3rapTmpaau.
HaTuxaga KyH 60cK,u4 6mnaH 6opaguraH >kapaéH 6GupopTa
opanuk, 6ockuuga Tyxtab Konagu. KatanusaTopHuHI 6yHAaain
3axapiaHuun uynali 3ax;apnaHuwl geiunnagn. MacanaH, 6eH-
301 apuTMacuga 6eH30/ XNopua naaTUHa KatanusaTtopy MLl -
TUPOKMAA rnaporeHnaHraHga Tynon xocun éynaan. JlIekuH 6y
peakumsa 6up KaH4a 60ckuy 6unaH 6opagw.

C"M3COC! >, HsOHO 38 CH3 OH
>C,H3CH3

Arap T03a 6eH301 ypHuUra MpaocpoK 6eH30/1 EKN XUHOMUH
apanawiraH 6eH30N uwnaTuaca, Katanm3aTOPHUHT aKTUB/U-
M Kamasifju Ba >KapaéH anbferngHuHr Xocun 6ynuwl 60cKu-
ynga Tyxtab Konagu. by aca katanmsaTop caTXMHU (FO3aHWHT)
xamMMa >Xoii 6up xun Tabuatra ara aMacIUrnHKU, SbHU 6Gup
XUHCAM BynMachaH, Typamya akTUB/IMKKA ara 6ynraH akTtus
MapKasfnap MasXya/IMrMHU, F03aHUHT KyN XXUHCANANTMHUKYpCa-
Tagu.

KOHTaKT 3axapnapHuHr y3ura Xoc XycycuatnapugaH ovpu
6ynap Xyfa 03 Mukgopfa 6ynraHuga xam KaTanu3aTOPHUHT
aKTUBUTUHN Ce3unapnu fapaxaja kamantupué robopuiun
Ba XarTo, GyTyHnan Myk kmnuwungaH moopaT. MacanaH, N1
KaTtanus3aTtopHUHT aktueanry 0,000005 r HCH Tabcupuia MKKu
6apasap kamasgu. 0,00003 r HCH Tabcupmpga aca katanmsa-
TOp TaMOMUa naccuBnawlaan. Mumc KaTanmsaTop UWTUPOKK-
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pgarun (r-atom) 3axap Kugos Kun | 00022. 3axapHUHT

1 5 N = = =
K.OHYHM Byiinya 6opaau;
Al=1a.C (X1, 15)
/\0'
O A — KaTtanu3aTopHUHI OSIAUHTN

c¥cv|;m/| 601/9/\ P3axa,B 6¥/1a onnLn MI\XM.KI/IH. bup geaK—
NYM peakumsgarmHa 3ax KaMauTupyBUM 3axap
LUNA KaTanm3aTOPHUHT aKTWBLIN A oynmac-
6owka 6up rpynnacu katanusaTopnapu
INTU MYMKWH.

BVICM{;I’ 6upukmanapu 3a-
YUyH rugporennaw PeakUNALLOa AAN (M).oxkeng

?2a?*n0OT

ANTanr-Tnyd y*pwusza”r
xapnaHaau, oKOoNTeMNepaTypaga, macanaH,
M “claHto N 4 a

Kam KysaTunagu./ KypcaTafjuku, Katanusa-

uaTM TMTM
,.=--/\/\:’/\]_p|(a3 Ha3apusacwu n

acocuii cababu N,,»0 YNapHU Korrnab Ky Ba

YUyH 3axap Kiiin3sa-



TOPHWHT aKTuB
an. HaTmKa,u,a AMouwn KannHnawaan. Maca-
YyK.apu P MeTan aTanusaTopnapra xyna
naH, dp(ll(aHVILIJKyI'ILIlMI/I TRX P R K%t?

MycTa™am »1* P®’c™ na,,“ o0?p4a Hacoc épgammpaaTura

1

ONTUHIYrypT 6UprKMmanapu 6 maH N IHWMHT
3auapniaHuwm N18 ™ A ™ gKyynun KK, HUKeNb KaTtanmsaTtopu

AATKI3H =, HT anwn.

0y >XapaeHHu 3ac BUN KaTa 3a1;o amac,
p)ml i s apTODI/II/I Mo,q,qmapmrm,u,p’\’\%ug\ raHaa,
L ™pn''cH;'wlnnantnpAnAn

waw dKapaéHuHn N acocuin (akTuena-
AKTUBMIOBUN N “ AN ANNann3aTop 652mwm Yam MyMm-
HYBYM) KaTanmsatTop CUH P 1935 PLAPHUHT MAbNYM HUC-
VH. CaHoatga ” ” ™ g siac natunagn. byHpan a a—
gaTnap,u,a onﬁHraH aps,qauu'!\ RGAARA an Yrﬁwma
nawmagaH TtavepnaHraH aKTUB/IUTU YHU Tam-
feAnnagn. Apanau AN BINUTUHUHT ANTUHAUCUAAH
KUA KnaraH M “OANP BoA0pO4HU HATpuUiA xnopug 6unax
OpTUK Bynagw.

6yna
oKcuaiawga ocMmu ®\,,"anm3aTopnap apanaimacu-
onagn. by nkkm OLLIPANKAArn oCMnii oKcna-
HW Xocun K.nnagnap

¢aruv nannaguiHUHE ak-
ANNpaH xocun GynraH apa-
AR A S AEG o aetRdit 15 TaAGHE YA cvpuga

LWyHn xam YK.™pun6 >™p ~

HMHFaKTMBﬂMFM6Mp

Katanun-

KUH FNEE:
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MpomoTopnap MKKK rpynnara — CTPYKTYypa Y;0CMn L 1YB-
ymnap Ba MoAMMLMPIOBYM NpoMoTopnapra 6ynuHaan. CTpyk-
Typa XOCU/1 KUNYBYM NPOMOTOPap (Pak.aT HKOPWU KOHLEHT-
pauuaga tabcup kunagu. Macanad, N1 katannsatop UwTupo-
Knja QPeHONHU LMKOoreKcaHra ainaHTupuw yuyH 20 % nu
cofla apuTMacu KylwmaraHgarmHa npoMoTopnaHumi axwm 6o-
pagn. CTpyKTypanap Xocua KuayB4uv NpoMoTOpnap Karanumsa-
TOPHUHT TY3UIULWINHU axXWWNaingun, xycycaH, katanusaTop-
HUHT MYBO3aHaT TY3UULWKWHW (BaKT yTULIK 6unaH 6y3unmaii-
JUraH Kapopnu TYy3WauILIHKM) MyCTaxKamiaigu, kpucrannap-
HUHI aMmopiaHuLWmnra TYCKUHAUK KUNagu, K3aHUHT Kyn
XUHCAUAUTUHU Caknaiau, conMwTupMa K3aHu Kynantupa-
An. MacanaH, ammuak cuHTesnga p€30, katanmsatopu Ba A203
npoMmotopaup. PeakumnagaH cyHr, Pc3O™ HUHT roBak 3appaya-
nappaaH néopat 6ynMWKWHKU Ba ynap KpUcTannapHuHr 6up-6m-
pura éupnawunwnra wyn Kyiimangurad ArzO3napganapu o6u-
NaH KOMMaHraH/nrn KysaTuirax.

MogaudrumpnoBun NpoMoTOopaap Xyaa KaM MUKLopAa Tab-
cup kunagn. C. 3. POTMHCKUIAHWUHT uKprya, 6y Xun npomo-
Topfap TabCMpuAa KataamsaTop to3acufa KUMEBMIA peakuus
coamp 6ynafun Ba Kyrn >XUHCAWUAMK Xocun Oynagu Ba HaTuxa-
[a, aKTMB MapKasfapHWUHI COHU opTagu. Xap KaHpaW Karta-
NN3aTop Xam Xey KayoH cody 6ynmaiamn, YHUHT to3acuaa Mmab-
nym mukgopga 6owka mogaa (macanaH, rasnap) xamma BakT
agcopbunaHrad 6ynagm Ba 6y mogga akTMBNOBYM PONUHU
yiHanan Arap Katanu3aTop Hacoc 6unaH AxXWwu TosanaHca
Ba YHWHTI t03acufjaH afcopbunaHraH rasnapHu ynkapumb taw-
NaHca, YHUHT aKTUBAWUIW NyKonagw.

AKTUBANKHUHT OWNLWK (hakaT KyLIUMYaHUHT Tabuatura-
rMHa aMac, 6ankum YHWHr MUKLopura xam 6prank- KynuHuya
acocuii Katanu3aTOPHMHI aKTUBAHWLIN YUYYH MUUMYaHUHT
KOHLEHTpaUusacmM MabaiyM MUHUMYMAaH Kam 6ynmacnurm Ke-
pak. MacanaH, HUHT NapyanaHuwmnia Pe”3 KaTanmsarto-
PUHWHT aKTUBANTY Kamnga 2% A203KyLuaraHfarvHa sHr Kyn
oynaan. ®eHonHiAHT N1 KaTanu3aTopy UWTUPOKMAA LMKITOTeK-
caHra rmgporeHnaimwm Ka”"CoO, gaH 20 % ]MwwuaraHgarnHa
Tesnawaan. Arap Ha"CO3 mukgopu 6yHaaH Kyn 6ynca, akCUH-
4a, Kata/JIM3aTOPHUHT aKTUBAUTY Kamasagn. OpTUKYa ONIMHIaH
KYLUMMYaHWHT KaTannm3aTop akTUBUIUHN KaMalTUpuLLImn Kyi-
ngarm Muconja aHuk KypuHagu. ApoMatuK anbiervjgapHu
nnaTuHa KatanusaTopu UIWTMPOKMAA CNUPT Ba YrneBoA0poa-
Nnapraya rugporeHnawga Pe”O3 fgaH 0,00001 MOJib MUKAOPAA
Kywuw peakumnaHu aH4a Te3natagu, arap Pe*O3 HUHT MUKAO-
pv 6yHAaH owica, peakUMAHUHT Te3NNIN aHYa Kamasaau, JlekuH
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MUHUMYM MWUKLOP Komaacura OUMU puost K MaMHMangm. Ak-
TMBMAHMLW Xofuca TypAuya XonaTfha KysaTtunagum: Kylmmuya
MUKLOP OWnWK BUNaH aKTUBANK 3rPpU YU3UTU MUHUMYM Ba
MakKcuMyMaaH yTaau. LLYHUHTAeK 6Up TEKUC KyTapuauwim, 6up
TeKMC macaimwl Ba X0Ka3o xofucanap Kysatunagu. by mypak-
Kab X04McCaHWMHI 3axapfaHull Ba npomoTopnaHmwmHn C. 3.
POrMHCKNiA moanuKaumnsnaHuil aeb ataau.

KOkopuaa, KaTanusaTop MaBXyaaurunga peakynsaHuHr Tes-
naHuwnra acocuii cabab akTUBNAHULL SHEPTUACUHUHT Kamaii-
nwun geinnrad agu. Katanusatopnap akTUBAUTUHWUHT TYpau
Kylwnmyanap Tabcupupa ysrapuwura cababd, akTUBNaHULL
aHeprusacu (E) 6unaH 6up K,atopga AppeHnyc TeHrnamacu-
parn (XII. 31) akcnoHeHumnan ongmaarn coHHMHT (Ku) y3ra-
PULLN 3KAHIUTU aHUK aHaN.

KaTanu3aTopHUHI aKTUBAUIU y3rapraHga E HUHT Kamai-
nwwn 6unax 6up k"atopga AppeHuyc teHrnamacu (XII. 38). K»
HUHT K'WiAMaTW opTagun, 6up aPeKT UKKUHUYN 3hPeKT bun-
NaH K*onnaHagu. By \oTcakomneHcaLnoH (LoTaHuwW) adekTw
aennagn. by mukgopnap Kylimaarn TeHrnama 6yiunua ysra-
pagu:

® ~ const = RTc (MH-16)

Bupop Temnepatypaga E HUHT Kamauin K HUHT
Kynanumwmn 6unaH Tyna k“onnaHagy, sbHU Te3nukka E Ba Kk
NapHWHI TabCUpPK K.apama-K,apwu 6ynagu Ba 6Mp Xun K.uid-
matnu 6ynaam Ba 6yHAan katanu3aTOPHUHT aKTUBAUTK y3rap-
Maiign. AKTMBAKK arpy YWBKH/HM MUMHUMYMAaH MaKCUMYM-
ra ytuwmura cabab E K HUHT K.apama-Kapliy TOMOHra yara-
pyuwnanp. .

AKTVBNAHWLW >XapaéHW Mypakkab Oynmb, YHWHI xamma
cababnapvHu oganin ycynga aHuknab éynmangn. AKTUBNOB-
ynnapHU OAAUIA ycyngda aHMknab Gynmaingmn, YyHKU ynap Kyn
alhheKT KaTanmafga KeHr Tapk.anraH xoguca 6ynuwmnra kapa-
MachaH, Xanu YHUHr cababu Tynuk, Hasapuil TyLUyHTUpuUAra-
Huya nyK,.

EIOBUYMNIAP

KynuHya KaTanusatopniap roBak maTtepuannap (mogganap)
to3acura cypTunraH — &numnraH xonga Kynnanmnagu. byHgaai
poBak Mojfanap KaTanusaTop éoBunnapn Ekn Tperepnap eb
atanagu. KatanusatopsapgaH 6yHpai'honganaHuaranaa;
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1) katanuzatop Texanagu (Texamnunuk P1, P<1, O3, An kabu
KMMMaT6axo KaTanusaTopnapHy NWAaTuwaa aiHuk,ca M um -
avp)- 2) kaTanusatop 6up Xoiga TynnaHM6 Typmaii enun-
raH, abHW Tapkanrad xonga 6ynagn. Hatuxafga katanusaTop
03acy KaTTanawagm; 3) peakuus xapaéHuga 4yykub konmaun-
an; 4) KaTanu3aTopHUHT MeXaHWK MycTaxkamauru optagu Ba
CyloKAaHraHga 6up-6upura énuwnwn K\MiiMHnawagn, 5) en-
UNraH KaTanmMsaTopaap 3axapfaHuiira kKampok moiun éynaau.

EtoBuMnap mabnym peakuusnap y4yH uHepT éku y3 xonu-
Ya KaTanusatop Oynuwmn MyMKWUH. EH0BUM cugatmia KynmH4a
TYNpoK, acbecT, K*MuUp, MeTannap, MeTagn OKCUANapu CUH-
rapu ropak mMojgganap uwinatunagu.

Mabnym peakuus Ba KaTagmsaTop YYyH eloBYM TaHfiawja
EHOBUMHMHT TabUaTMHMW Ba YHUHT X0CCafapvHU 3bTM60pra oML
Kepak. byHaaH 6Up KaH4Ya BakT uiarapy €l0BYM Kataim3aTopHU
thakat ésam xonoc geb apas kunmHap sgu. CyHrr Baktnapga
. E. AbagypoB vLLapy HaTuKacuga €roBUMHUHI KaTanunsa-
TOopra PU3nK KMUMEBMUIA TabCMpPK Ba OYHUHT HaTuXacuga KaTa-
NN3aTop aKTUBAUTUHUHT OWINLIW Tacaiknanrad. M. E. Abagy-
POBHUHI PUKpUYa EIOBYM TabCUpuaa KaTaamsaTop akTUBU-
FTMHUHT owuwunra cabab éBYM KaTagm3aTOPHUHI aToM Ba
MOfIeKynagapuHu gedopmauusnaingn, ynapHum KyTénaHTupa-
[V Ba TallKy MaifoH noTeHumagnHu ysraptupagu. M. b. AQa-
LYPOBHUHT MLWWINApyW Mab/lyM peakums Ba KaTagusaTop YUyH
80BYMHM Ha3apuin Bncobnall, YHU TaHnalra UMKoOH 6epaau.

EloBUM Tabcupuga katagusatop TabuaTWUHUHE y3rapuiiu
Xamfa >KapaéHHUHT AyHaauwn ysrapuwy MyMKuH. MacanaH,
MWUC KaTafu3aTopy 3TWA CNMPTHU BOAOPOACU3NAaHTUPMG (ae-
rmaporeHnab) auetangervara annaHtupagu. Xyaau wy Muc
KymMupra éinnraHga cnmpTHU aTueH 6unaH cyBsra napyagamau.

KaTannsaTopHUHI 3aCKMpULLK. Peakuus faBOMUAA Xap KaH-
[ail KaTagn3aTOPHUHT aKTUBAUTY y3rapagu, AbHU aKTUBAWK
owaan, KM KynuH4ya Kamasgu, WyHUHraeK, 6opa-6opa 6y-
TyHNalh naccmBnalwagn, AbHU KaTagmsatopnap abaguu mu-
namangn KaTtagusaTopHM Kynra ymjangurad Kuauw amanum
axamuaTra ara. BakT yTuwmy 6unaH KaTagm3aTop akTuBaura-
HUHT KaManwwnra KaTanm3aTOpPHUHT 3CKUpULLIN felinnagn.

BuHo cnupTtn rnO katagm3atopu UWTUPOKKUAA Aernapup-
naHravga (BOoAOPOACU3NAHTMPUATaHAA) BaKT > Mwun 6unaH
rmO HWHT 6UP KUCMW KaNTapuIMLLIKN HaTUXKaCKUAa YHUHT aK-
TUBAWUTYU OpTaAun. MNnaTuHa UWITUPOKKMAA LMKNOrekcaH 6eH301-
raya rupupnaHraHja KywuMmuya mogfasap noavumepTaHuo,
KaTagusaTop CUPTUIa aAcopoLunaHnLLm HaTmKacua 14 HUHT
aktmBnurn kamasam. N10 katagmsatop mwtupoknga CO Hu
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CO raua okcupgnaHraHga NiO kpuctann naHxapacuga op
TUK,4a KNCNOPOAHUHT Kynaiiuwuy HaTmKacuga Katanmsatop-
HUHI aKTUBAUIM Kamasin Ba XOKaso.

LUyHaain kKnnnb, KaTanu3aTOPHUHT SCKMpuwunra 6up KaH4a
cababnap 6op. MacanaH, peakuus BakKTMga xocun OynaguraH
KylMMYa MoAgfanap Kataausatop cupTura agcopoéumnaHmim,
raTanu3aTopHUHI KUMEBWIA TapKnbu Ba Kpuctann Ty3WIWLLN

(aliHuMKca, HOKOpK TemnepaTypaja) y3rapuiiy MyMKWUH Ba XOKa30.
FETEPOTEH KATA/IN3 HA3SAPUACK

Katanus xofgucacu kaTTa amManuii axamuatra ara. HO3xu
KaparaHfa TywyH/LW KUAKUH BynraH xofgucanapHUHr 03 6Ge-
puLLIN 0KMBATMAA KaTan3 XOAUCACUHUHT Ha3apusACUHMK ypra-
HULL 3apypuaTu Tyrungun. Xosmpya Kataam3Hu Tyna-Tykuc Ty-
WYHTUPNG GepaguraH AroHa Hasapusa WMyK, IEKUH KaTaims-
HUHT TYPAY TOMOHAAPUAN anoxmga TyLyHTUpNG 6epyByn Ha-
3anusanap mMasxyga. AMMo Oy Hasapusnap XxaM Mykammas amac.

T aTw N3 HaMPUACK TapUXMii HYKTan HazapaaH KKK rp /-
nara; KUMésmii Hasapusi (OpannkK GUpnKmanap Hasapusacu) ou
NaH _msnkasuii Hazapuacura 6ynMHaau. WYL

OoanMk buprKmanap Hasapusacu roMoreH KaTanmsHm axwm
TYWYyHTMpNG 6epca-fa, reTeporeH Karanusga KysatuaraH 1 -
nun hakTNapHUHT cababuHn TywyHTUpKn6 6epa onmagn. Maca-
NaH KatanusaTop H3aCUHWUHI TY3UULWKW TabCUPWHKU Ba 3a
XapnaHuW xoaucacu CMHrapu 6up KaH4ya hakTnapHu TYLIYH-
TUpunG 6epa onmagun. byHaaH Talwkapy 6y Hazapusa KaTanus Xoau-
CAaCUMHUHI thakaT KUMEBMWIA TOMPHUHM XMCOOra onraH.

CyHrru BakTnapga 6y Hasapus KaTtaJiU3HUHI (U3NKaBUK
TOMOHMHN —agcopbumsaHm abTMbopra ongm Ba o"b6aTaa Ka-
Tan3 X04MCACUHW TYNapoK TYLUYHUIUTA UMKOH Gepan.

KaTanU3sHUHE o ...« Ha3zapuacu KaTaJuU3HUHT
6MPUHUYM GOCKMUYM peareHTNapHWMHI KaTanmsaTop to3acujga
agcopbunaHuwmnanp. by Hazapusa agcopbunaHuil apaeHura
nmANpn. ®U3NK HaKpUa reTeporeH Katanusgaru Kynru-
A eTUW Nnap Ba Takpi“bagaH ONMHraH HaTWXanapHW Ty-
WYHTUPKG 6epa onagn. LLYHWUHT yuyH afcop6uns Xxakuga Kuc-

ANTa?8l 6~ NapHUHT KaTTUK MOAJanapra loTUANLWN Mypak-
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Ma3HMHT KaTTVK, MOAAa to3acura 3u4iaHuLLn Ba yMyMaH,
O6Vp MOAAAHUMHT UKKMHYM MoAJa to3acufa ywnabHmo x;onm-
WX aacopbunaHvL geinnagn.

KynuHua, agcopbunaHuil Ba abcopbunaHuLL xapaeHnapu
6up BakTaa 6opagun. ByHpaait xapaéH copGMnaHULL N&LLIXNEHON.

FOTyBUM Mopgua abcopbeHT (copbeHT) Aeb, roTunaétrad
mMoada sca abcopbTume (copbTwmB) Aeb aTtanagw.

Arap agcopbunaHuwl xapaéHu rasHUHr KpUTUK Temnepa-
TypacufjaH nactga 6opaétraH 6Gynca, cuk™mnraH 6yr KaTnamm
COpOEHT roBaknapuja Cyrok aHuLWmn MyMKUH. By >kapaeH, SbHU
OYrHUHI COp6eHT roBakiapmia CyroByxaHuULIN xucobura 6op-
raH lowaMwiiTa Kanunnap cytoknaduw n&LLnuyy. Agcopbuna-
HULW WMKKWN XMn — (hU3MK Ba KUMEBWIA agcopbunaHmw byna-
an. ApcopbunaHuwga ancop6Tve afcopoOeHT to3acura Typau
Kyunap BocuTacuia TOPTUAULLIN MYMKWUH (BY yNapHWUHT Ta-
6uatura 60rnuK).

®dun3nk agcopbunaHuiga agcopbtms afcopbeHT ro3acura
Ky4dcu3 6ornaHraH 6ynu6, bup-6upura baH-gep Baanbc Kyuu
6unaH TopTnnnb Typaau. XymnajaH, arap agcop6Tus morse-
Kynanapu KytbnaHraH 6ynca, y to3ara OpMeHTaLuoH ou-
NaH TopTunagn. Agcop6Tre Monekynanapu KytonaHraH 6ynma-
ca, ynap agcopb6eHT to3acugarn MaBxyj 3apsgnap éku au-
nosib MONeKynanap Tabcupuaa MHAYKUMOH gunonra ara 6ynm-
W1 MyMKuH. byHgali xonga ynap to3ara MHAYKLMOH KyY Tab-
cupuga TopTUIaan Ba HUXOAT AUCNEPCUMOH Kyd 6unaH BOLO-
pos 6ornaHuwW BocuTacuia TopTUnagu.

Knumésuii agcopbunaHuwga agcopbeHT BaneHT Ky4ynapwu
Tabcupuaa aacopbTmMB MoJsIeKynanapn aacopoeHT to3acura KUm-
éBnin 6ornaHraH 6ynaan. by xun agcopbunaHui xemocopom-
naHnW xam geimnaan. ALcopoTvuB aacopopT to3acugarn Mo-
nekyna, atoM &Ky MOHap bunaH KUMEBUIA peakumsara Knpu-
Wnb Kk BynmHMaraH anekTpoH XydpT xucobura (flbtonc Tu-
nugarn 6MpmMkKMa xonuga) tosa GupMkma Xocun Kunagu.

MacanaH, KucnopogHu aktme Kymupra 0°C ga agcop6unab,
CYHrpa YMKapuica, YHUHT Kyn KUCMU LY TemnepaTypaja Kau-
TaflaH Kucnopog xonnaa, 6up KucMu aca (aiHMKCa FOKOPU TEM-
nepartypaja) yriepog atomnapu TOMOHWAAH Kyuyau TOPTWUAU-
wu Hatmkacmga CO Ba COM xonmpa axpanumb YMKKaHAUru
KysaTunraH. [emak, 6y Taxpubara MyBOGUK, KNCNOPOAHUHT
Kyn KUCMU KyMup 6unaH mankaBuidi agcopbunanraH bynca,
03POK KUCMU KyMUp cupTUAaru atomnap bunaH xxyaa mycrax-
Kam KMMEBWIA 6ornaHraH 6ynagn. Xemocopoums Ba yHAa XOCu
bynraH cupTgarn 6uprkmanap KuMEsnii bupmnkmanapaaH gapk
Knnagw. '
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leTeporeH KaTanunsga 6MpUHUN XKapaBHHUHT BUPUHYM 6oC-
KW4YM peareHTNapHWHI KaTanm3aTop to3acura agcopbunaHu-
lwmnaaH noopat. ®apageiHVHT UKpUYa peakLmsara Kupuwysuu
mMofAjanap KaTanusatop tosacura agcopbunaHraHga ynap ysa-
PO WY Kagap fK.MH Macotada Typagnkun, HaTuxaga ynap opa-
cufa KUMEBUI TabCUpNaHULL BY)XXYAra Kenm6, peakuus 6ou-
naHagu. Xocun 6ynraH mogda Katanms3aTop ro3acupiaH Y3oK,-
nawajmn Ba YHUHT YpHUTa peakumara Kupuwys4ymM mMogaanap-
HUHT SIHIU KUCMAapu agcopbunaHagu.

Bab3n MyanangnapHUHr pukpuya, peakumara Kupuwys-
yn mMoagdanap agcopbunaHraHga, ynapHUHr t03a bupnaurngarm
KOHLleHTpaumsic opTagu Ba HaTuxaja maccanap Tabcupu
KOHYHUTa MYBOMMNK KUMEBMWIA peakumsa Te3nurn X&m owamu.
by Hasapusa 6up Kagap Tyrpu 6ynca-fa, ynap katmmsga Ky-
3aTunraH Typnam xogucanap cababuHu TywyHTMpn6 Gepuwiga
OXU3NUK Knnagu. . T K

KaTtanusHuHT acocuin HasapuacuHu . . MeHpaenees apart-
An. by Hasapusira Kypa agcopbunaHraH Mosekyna mabayM ysra-
ovwnapra yypaingn. Katanmusatop tosacugarvm aktue Mapkas-
nap TabCcupu HaTuXacuga mosnekynagarn 6ornaHunap oyLla-
Wwaamn Ba XaTTo, y3unagu. BYHUHT HaTuXacmaa peakums yuyH
KaM aKTUBNAHMWLLI 3HEepPruacu kKepak Oynaau Ba peakUUSHUHT
6opuMLIM OCOHNaLaam. ,

AKTUBNaHraH agcopbunaHmiiga copbeHT ro3acunga KUMeBun
6uprKmanap Xxocun 6ynuwn - akTUMBNaHraH agcopbunaHu ys
MeXaHU3MW XnxaTuaaH Katanmsra AKUH Kenagu™ YHuU Katanums-
HUHT 6UpnMHYM 60CcKMun geca bynaagn. LLIy cababaaH akTuBnaH
raH agcopounaHuWHN TEKWMPULW YHra KapapHpga “*pakkKao-
pOK BynraH Katanus )kxapaéHUHM ypraHuiira épgam 6epagu.

CyHrrn BakTAa 0nmnb 60punaraH TekWwWnpuiinap XxaknkaraH
XaM KaTafIM3HUHT 6UPUHYN BOCKUYM peareHT 6unaH KaTanu-
3aTop opacuja KUMEBUIA BrpukManap xocun 6ynungaH n6o-
paT aKaHWHW KypcaTagu. Ly xuxatgaH onraHga KUMeBUMW Ba
(U3NKaBMin Hasapmanap opacuaa npuHUMNUan (apk uyk-
KnméBnii Ba hnsnkaBui Hasapusanap bupranMkaarnHa Kata-
NN3aTOP XOAMCACUHM AXLINPOK TYLIYHTUPALN.

KnmEBnn agcopbuMAHUHT KaTaIMTUK XXapaeHaarn Basu-
hacuHU TMOMeHHN rugporeHnaw (Bogopog GupnawTmpuil)
mMuconunga Kypubé ytamms:

HC—CH
Il

HC CH
ng |/
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by xxapaéHHu npod. A. C. CynTOHOB ypraHraH. by xapaéH-
fa Katanusatop cupatmga A1P3 — — MoO onuHrw”
100 — 400° C pga onnb 6opunraH Taxpubanapga TMOPEHHM
KaTanusatopra pu3nkKaBnin agcopbunaHraHIMrn Ternwam ac-
606-ycynnap 6unaH TacankgaHraH Ba 6y Temnepartypa opanu-
puga ruaporeHnai >kapaéHm 6opmaraH. 400 C gaH rokopuga
peakuus 6opraH Ba peakumns HaTuxacuga TpaHc-6"eH —I Ba
cynbpmg kucnota CH3 — CH = CH — CH, + H”3 xocun
6ynraH. Xo3up ONTKK yCynnap BOCMTacMa MOALANapHUHT af-
copbunaHraHgaru xonaTuHU aHuKgaw MyMKuH. KOxppugarm
peakumMsga katanus3aTop tosacuja Kyhugaru tosa 6Mpukma
xocun eynuwn MK - cnekTp BocuTacmpia TacauKLaHTraH:

HC=CH
11
H5 cCL

V

Jemak, Katanusatop to3acupa JIbloUC Hasapuscura moc
KeNyBYu, SbHWU KOBaNeHT GUpPMKMa Xocun OynraH, UKKW
Kyl o6or ypHura 6uTtTta Kywo6or KonraH Ba 6y Kyw6ot 3 - 4 -
xonatra K*raH. 2 Ba 5-xonargarv rugporeHnaw A1203TapKu-
6ugarn OH paru Bogopog xucobura 6opraH. PeakKuUsHUHT
CYHrrn 6ockmunapunga gactna6 1 —5, cyHrpa 1 2 6ornap
y3nnmé T - OyTeH - 2 Xocun 6ynrad.

ALCOpOLMOH aKTUB MapKasnapHUHI Tabuatu, ynapHUHr
KUMEBUI Tapkubu Ba hM3nKa Xxonatu Tyrpmcuga Typam Hasa-
pusnap maeXxygd. bus 6y HasapusnapHWHr 6ab3vnapu 6unaH
TaHULLGMU3. c

TeVWNOpPHUHT 3HepreTuK Haszapuacu. by Ha-
3apusra Kypa afcop6eHT to3acugarv atomaap agCcopoeHT num-
fara atomnapfaH y3 aHeprusacu xmnxarigaH gapk. kunagu. Ly-
HUHT y4yH OYy'Ha3apua aHepreTuk Hasapusa aeb atanagu. Aa-
COp6eHT numparn atomnapHu 6Howka atomnap 6up Tekuc
Kypwab ongu. LLyHra Kypa ynapHUHI BaneHTAMMapyu TYUUH-
raH. AfCop6eHT t03acura xoinawraH atomnap, gak,ar yaugaH
NacTPOK XoWnawraH atomnap 6unaH ypanraH Ba ynap éunat
Tabcmpnawagm. Ly cababgaH agcop6beHT oinawraH 3aga-
M aTOMMIapHUHI BasleHTAUKNapU aca TyilmHmarad. Ly ca-
6abnu ynapaa opTuk4a sHeprus 6ynagn. KO3agaru atom to3a-
HUHT Kaepupa Typuliura Kkapab, YHUHI 3HEPruacu Typnuya
bynagn. KpuctaniHWHI Kuppanapuga xoinawiraH, aTomnap-
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HUHI BIEHT/IMKApW TEKUC 103aja
BaNleHTNIMKNapuaH Kypa KaMmpoK TYNMHIraH. XakukaTaH \am
KpUcTann KuppanapuHuHr agcopbunaty
XHukuralaparaHga Ky4nmpok 6ynagu.
HUHT 6Up Xun GynMacnuruHu, agcopbunaHuw OyTyH t03a
byinnab amac, akat akTMB Mapkasnapfa 6opuwwinHu J13Hr-
MIOp Y3 Hazapusicuga Kypcatnb yTraH 3gn).
KaTannsaTopHu 3a”apnall yyyH >xyaa
Kndos KUMKW Ba Kynai 3axapnaHuil Xogmucacu Kataiusa
TOPHUHIBYTYH t0o3acufa amac, 6ankum YHUHT XXyda KUYMK
KUCMMAa KaTanus XapaéHunaa NiTUPOK 3TULLIMHK Ba LY ™ ¢ -
MuZarnMHa akTmB Mapkasnap Oy/vLIIUIMHW, ynap Tabuatu
HUHT Typan4ya 3KaHWHW KypcaTagu. MacanaH, gunponun Ke-
TOH H”06eH30/1 Ba NUMepoHan naaTnHa KaT” M3aTop WLl-
TUpoknga 6up BakTaa rmgporeHnaHraHga C8, y3 mmkgopura
Kypa Typav MapKas/fapHu 3axapnaign. BrupuHum HaebaTaa,
K3Ta/IM3aTOPHUHT 3axap/iaHuLIn HaTwKacuga AUnponm ket
TOHHWHI cnMpTrada Kaihtapuauiwmn Tyxtamam, C3~NY”pok
KyLuunsca, NUNepoHasIHUHE KauTapwinwm Xam TyXTaugu.
KynnHua, afgcopbuvnaHulgaH YMKKaH WUCCUKIUK afcop-
f6vnaHraH rasHUHr mmkgopura 6ornmk- factnab Kyn nuccuk-
NINK YNKKNG, HO3aHMHT KyMn KUCMU ras unaH
Kam UCCUK/NK 4YmKa 6owianin, SbHu
CUKNUNK Typnnya bynaan. MacanaH Temup Katanmsatopra ~“H3s
aficopbunaHraHfa Kyuaarn Hatmkaiap
kiTonna KH HUWHr agcopbunaHraH MUKLOPU, UKKMHYM KaTop-
rasalf 6y”~op”™P agcopbunaHraHga YMKKaH MUCCUKINK
KypcaTuiraH):

NHs 2 46 8 10 12 14
%.8 16 14 12,5 11,3 10,5 9,9

By 0nMHraH HaTuxanap TeMvpga 6mup Heya Xua akTuB Map-
Ka3 60pnurnHu Ba agcopbunaHunw gactnab aKTUB Map-
Kasnapga, CyHrpa Ky4cu3poK akTMB Mapkasnapga cogup 6ynm

“AOnddhepeBaman UCCUKINKHUHT MUKAOpUra
raH rasHuWHr Tabuaty xam Tabcup Kunagu. by Tabcup abTu
6opTa onuHraHga xam guddepeHunan NUCCUKIUK Xap Xun

ANNXUBNAHTaH agcopbunaHmwaa akTUBNAHULL SHEPTUSACH-
HWHT Ba aacopounaHnl NCCUKANUTUHWUHT agcopbunaHrad r
MXopuTa 6braMknnrn xam akTMB MapKas/iapHUHE Apivya
6ynmwnHn Kypcatagu. Kncnopog aktuenaHraH Kymmpra ag
copbunaHraHga yHuUHr yd xun kmucnopog, CO sa CON xonug
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KanTno YMKULWMHN KYpunb yTraH 3ank. By aca Kymump tos3acuja
KWwunaa y4 Xui1 akTUB Mapkas OynuWmnHN KypcaTagm.

N WyHpai Kunmb, KynruHa KysaTuwinap Ba ATKasuiraH Tax-
punbanap afgcopbeHT cupTuga 6up >KUHCAM GynmaraH akTuB
MapKasfnapHWHI MaB”fauru, hakart LWy aKTUB MapKasnapru-
Ha agcop6buns xxapaéHnaa UWTUPOK STULLINHW TacauKhanom.

FETEPOTEH KATANINTUK YXAPAEHNAPLA
AKTUBNAHULL >XAPAEHU

bus XIl 606ga ytap xpnat (akTUB KOMMJEKC) Hasapuscu
6unaH TaHMWNG 5™ raH sguK. by HazapusaHM KaTanus xogmcacura
TaTOMK Knnca bynagn. Katanmsatop to3acuja peareHT Ba Karta-
Ni3aTop aTomapu akTMB KOMMIEKC X;,0CU1 KUAULLIN MYMKWUH.
By XapaéH cxemaTuK paBulifa Kyiingarnya ngoganaHagn:

A+B+K -> (ABK) -> (ABK)™ -> K + maxcynot
factnabku katanu-  pacop6uunoH aKTuB

Moffanap  3atop opanuk. KOMMeKc
6upnkma

KatanusaTtop to3aga \ocun 6ynraH GUpuUKManapHWHI Ta-
6natn (Tysmnuwn Ba ynapgarn 6ornaHuwnap xXunm) acocad
KUMEBWIA XOcCcanapu, KatanusaTop H03aCUHUHI Xycycuatura
(TabnaTura) 60rnUK.

1) peareHT MOJ/IeKynacu KatanusaTop to3acupa yHuanuk
AeopmaymsnaHmaca, Bogopos 6ornaHuw éku 6ynmHMaraH
3NeKTPOH Xucobura fiblonc Tunuaary Kyydcus 6ornaHuuinap
Xucobura Gupmnkma xocun bynagun; 2) Monekyna KucmaH fe-
thopmaumsanaHca, retepononsp 6ornaHnWNN KytbnaHraH 6u-
pukKma xocun 6ynagu; 3) peareHT MoJieKynacu Katanmsatop-
HWHT t03acy Tabcupuaa guccoumnaHraHga pagukan éku noH
BUpuKManap Xocuna 6ynmwmn MyMKUH.

KaTtanusatop to3acuga xocmn 6ynraH 6upmnkmanap opanuk
6upukmanap 6ynuwn MyMKuH. by xonga Kumésunii Hasapusga
6aéH aTunraH uKpaap y3 KyumHu cakgab konagu. LUyHpai
KUNn6, Katanus xxapaéHun agcopbunaHnLl xxapaéHungaH Ba to3a-
[Ja BUPUH-KETUH OopaauraH O6Up KaH4ya KUMEBWIA >KapaéH-
nappaH mnbéopar.

dapas Kunainnuk, KatannsaTop GynmaraHga peakumsa Kynm-
farmnya 60pcuH:

A+ B" AB* wmaxcynot

AB*  akTuB Komnnekc. by peakuuaga K — katanusatop
MaBXyAnmrunga xam, HokataiuTuK peakyuns 6opraHga xam 6ump
XWUN MaxcynoT 6epcuH. ByHaa KaTanuTuk peakunsHu Kyiimga-
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Peakuya KoopayHaT/iapb!

X1M.4-pacm. ApUM yTKasruy kKataninsatopnapan AB-CA=AC-AL
aMalNHULL peakUMACUHUHT 6opuin.

rmya 6UpMH-KeTUH GopaguraH xapaéHnap 6unad TacempnaL
MyMKuUH (XIII. 4-pacm). .

1 OabTnabku mogganap K —kaTanusaTop to3acura ageop-
6unaHagu:

A+B+K-"ABK

by agcopbunaHull akTUBNaHraH agcopbunaHuLl Ba 3K30-
TepMuK BynraHm yuayH ABK HK1 noTeHuman sHeprusacu A-bB+K
CUCTEMaHWHI NOTeHLMan aHepruscuiaH Kkam bynaau.

2. Cuctema agcop6bumoH ~onaTaa agcopoumMoH aKTUB KOM-
nnekcra ainaHagn. ABK  ABK 6y >kapaéH YMH aKTuBna-
HUL 3HepruacuHmM Tanab Kunagw.

3. ALcCopOUMOH aKTMB KOMIMMEKC KaTanm3aTop tosacupja
agcopbunaHraH ma’‘cynoTra ainnaHagu.
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Nactnabkn Mopfanap akTue afcopbunaHraHaa ynapgal u
KuméBulr6oPna™ ap 6ywawraH 6ynnb, HaTuxaga cuctema
SHEPTUACUHWHT SHTMAAH TaKCUMIaHULLIN
6y peakums akTUBNaHWLL 3HEPTrUACUHKN KaM Tagab kanaam (

ABK -4(maxcynoTt) K

4, Maxcynotnap KataniusaTop tosacufaH fgecopbunaHagm
Ba Karanm3aTop TUK/aHagw;

(maxcynot) K~ K + (maxcynot)

By »apaéH Kynpok, aHgoTepmukaup. XIII. 4-pacmpa Kypca-
TunraHngek J1E > O, AbHW agcopbumns aK3oTepMuUK BynraHu
yuyH E XK 6y xonaT peakuusiHu Te3nawTupagn. PacmaaH
YPUHALMKN? HOAKTUB Ba KaTIUTUK peakuusanapia peak-
uLw meecmkanrn 6up xun. Katanusartopra agcopbunaHraH gact-
nabku mopafanap KOMMIEKCUHUHI akTUB KOMIIEKCra yTULLIN
YUYH Kepak 6ynraH sHeprus YmH ak TuBnaHuL aHeprusic ([,,,,,)

ANANT Apba yeynu 6unan (XI1. 31) Ba (XII - 32) TeHrnama-
nap épfaMuga ToNWAraH KysaTuiraH

cn (EK) 6unaH BV, - aKTMBMIaHWLWL SHEPrusicn Kywuparunda
6ornaHraH:

~Kart HYUH.

r =£ +X8+>T1 (XLL.17)

X, X pactnabku Ba CYHITM ma’CynoTnapHUHI agcopbou-

™ N ™ ™ Hpapumac.* AnaB mapKaasapHuHrrtabuaw -
HW ypraHuvLl yTap XonaT HasapusaCcnHU KaTanmsra Ta” MK.3TuLL,
o3Wa BAnraH opanvMk 6MpMKManapHuUHr tabnatmHu Ba
6, 'l MeXxaHU3IMWHU
HUHT «ynruwa XO4UCANAPUMHY TYLWYHULWITA epaam 6epau.
KO3aga KKK ynuamga 6opaguraH peakumsanapHuUHTr nyHan -
lura carnnaw xogucacura Ba 60LIKa xogucanapra akTue Map-
KasnapHWHI Tabuatu, COHWM Ba aKTUBAMIMAaH Tallikapwu, 6up-
6upHra HucbaTaH LaHAal XonawcaHNUru Tabcup K>|nca KM pak
5y BANnoxaszanapH”~gactnab A, A. bw,aHanH abTubopraowun, ¥
Y3VUHUHT MY/NbTNNET Hasapuscmga 6y macan"pHu eputau.
MynbTnneT Hasapusicura Kypa, agcopbunoH aktme ("p-
Ka3 6unaH KaTaMTUK aKTUB MapKa3 6I/Ip Xnn smac.
OH aKTWB MapKas/lapHUHI Mab/lyMm COHAarn rpynracm KaTaiun
LWIMK7apKasnapHu ,ocuni Kunagu. T B Mapkasnap reo-
MeTPUK XXnXaThaH MabayM TapTuba ounawaan. byHaaii Tap

«MynbTNNeT — Kyn coHAaH ubopat, 6Up KaHua AeMakamp.
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TMONW XOolnalwnw 6unaH Kpuctana naHxapa akc atagn. Ka-
Tanm3aTop k3acuja peakumara KApULLYBYU MOLLAHWUHT MO-
nekynacu 6upruHa agcopbuuoH akTuB Mapka3 6unaH amac,
6anky nkKkn (gy6net), yy (Tpunaet) Ba yMymaH 6up KaH4a
(MynbTNNET) Mapkasnap TOMOHWUAAH TOPTUAULIN MYMKWH. Arap
peakumara KMpuwyB4yu MoAgfa MoJfieKynacu 6uMpruHa aktus
Mapkasra TopTusaca, abHu (bUTTa akTUMB MapKa3 Tabcupupia
bynca), y yga kam gedopmaumanaHmwmn (6ywatiagm) Ba
HaTuXafa peakumsara KAPMLLMacAUrn MyMKUH. Arap peakyu-
Ara KUpULWYyBYM MOALAHVMHT MOJeKynacu 6up BakTAa MKKM
€Ky 6Up HeuTa aKTMB Mapkasnapra TopTuaca (ynap Tabcupu-
fa bynca), 6y akTUB MapKasnapHUHI MaligoHU Kyun 6utTaru-
Ha aKTUB MapKasHWUHT MaAOHUAAH Ky4ynn 6ynraHu cababnm
agcopbunaHraH Monekyna Kyunm gedopmauusnaHagm sa Mo-
NeKynaHvHI By akTMB MapKasfnapra TOpTUAWL Ky4uun (3Hepru-
ACK) yHAarnm 6opnaHuwnap KyydngaH (sHeprusicmgaH) opTukK
Oynca Monekyna xarTo guccoumanaHagm.

FeoMeTpPUK MYBOPUKIMK MPUHLMMNBI: KaTann3 >KapaeHu
coavp GynuLIM yuyid peareHTnap MOMEKYNACUHWUHT TY3WUINULLN
OUNaH = «+ «» MapKasNapHWHI TY3WIMLLX opacuga Mab/ym reo-
MeTpPUK MYBAQUKAMK Bynuwin Kepak. MacanaH, MontoKyn”
cu fedopmanmanaHun ékn guccoumnaHuum yayH H — H
aToMnap MKKU aKTUB MapKasra TOPpTUANLLK, GYHUHT YUYH 3ca
aKTMB Mapkasnap opacuparu Macoga H H 6ornaHuwm
Y3YHANTUra TaXMUHaH TeHT 6ynnwun Kepak. Arap LyHZai
6ynmaca, BOAOPOA aTOMAapy UKKW akTUB Mapkas TabCcupu-
ha ?&/nmam an.

rap akTuB mMapkasnap Ty3uamwu 6unaH peareHT MOeKy-
nanapu Ty3wauwyM opacuja loKopuga alTuaraH reomeTpuk
MYBOPMKAMK 6”nca, gactnab peareHT KatanusaTop 6unad
My/nbTNAET KOMNAEKC XOCUn Kunagu. Hatukaga 6ornap Kam-
Ta TAKCUMIaHMGO SHIM MaxcynoT Xxocun bynagn. by K nnekc
yTap XonaT Hasapusacufa akTMB Komniekc amac. Kartanus
xapaénu OOpULWIN YyYyH By KOMNAeKC 6GolkKaya WyHanmuw
6unaH napyanaHuKn Ba Xocun 6ynraH Maxcynot gecopbuna-
HULWN Kepak. .

AKTVB MapKa3NapHWHT Xonawmimnm KpucTana naHxapa-
CU aKc 3TTupraHy cababnu, mMetannapHUHI KaTanu3aTop/nmkK
Xoccacu KpUcTanfapuHUHT Wwaknura 6ornuk 6ynagn. LyHra
MYBO(IMK FMaporeHnall peakumanapu yuyH, Ky6 eku rekra-
roHan Wakinu naHxapanu Ba atomniap opacupgarum macoda
28 A“ (2,8-10'«M) -2,47 A° (2,47-FO0'r M) bynraH
MeTafNapHUHT KaTanm3aTop 6yna onuWy aHMKNaHraH. byHaau
metannap N1, Co, Pe, Cun, Kn, Pb, P, 1r, O3 meTannapu
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6ynnb, ynapHUHr t03anapufa akTMB Mapkasnap TypToypyak
EKM TEHT EHNM yubypyak Waknuga xoinawagm

JTUA CAUPTHUHT cyBcusnanmwm (CH30H + HNO)
HWM KyiAngaruya cxema 6unaH udoganawl MyMKNH;

HAC - CHAHC - CHAHAC = CHr
(I | |
HH H OHHO

K"opa HyKTanap 6unaH akTMB MapKasnap KypcatuaraH. Ak-
TWUB MapKasnapHWHI TOPTUL Ky4u KaTTa GynraHu yuyH, 6up
aKTUB Mapka3 6up Bak,TAa MKKW aTOMHU TOPTULLU MYMKMH.
H Ba OH rpynnanapuHWHI akTUB MapKasnapra TOpTUANLN
HaTuxacmnga C —H Ba C - OH 6ornap 6ywawagun Ba ysuna-

3TUN CNUPTHUHT BogopoacudnaHnwn (C*"HLOH H™ +
CH3CHO) kyiunparn mexaHusm 6yiinya 6opaam;

CH,CH-00
-ACH,-C
H HHr

ATnnauetat IPUPHUHT NapyanaHu peakuuscu.
. CH:COOC:Hs CH;COOCH: + C:H:OH + C™H, + CO,

by BakTAa y4 (TpunneT) akTUB Mapkasfiap TabCupu OCTU-
Aa 6opagn. MynbTnaeT Hasapmusicy TaHnaw xogmncacu cababu-
HU AXWKW TYLWYHTUpNG 6epaw.

by Hasapua 3axapnaHulimM Ba aKTUBNaHUW cababnapu-
HU KyWngarnya TywyHTupagm. Katanmsatop 3axap/fiaHraH-
fa apuM aKTUB MapKasNapHWHI UWAAH Yuknwura cabab
ynap opacumgarn macogaHuHr 6y3mnuwmn HaTumxKacuga pe-
aKuua Te3NUTUUUHT KaManuwm ékn peakUMAaAHUHT TyxXTa-
wuamp.

poMOTOpfiaHraH Ba apanall KataamsaTopfa aca peakumu-
SAHUHT BOPULLMHWN OCOHNAWTUPYBYN SIHTYU aKTWB MapKasfnap
BYXYAra Kenagu.

SHeprussuin MyBoukmk. KO3ana 6opaguraH peakunaHUHT
MeXaHU3Mura akTUB MapKas/lapHUHT t03afjarn reoMeTpuscu
(xonnawmwun) 6unaH 6up Katopaa, YNapHUHT 3Heprusnapu
XaM TabCuUp KUK Kepak.

" TynbTrAeT KOMMEKCHUHT XOCWA BynuLInra Ba axpanu-
lwura aHeprua cap 6ynaan. banaHAUHHWHT PAKpMYa KUM-



&BNIN XapaéH Xypga Te3 6opagu, gactnabku mopga’uapHumr
afcopbunaHnLmn Ba peakLus MaxcynoTnapuHUHE gecopbum-
ACU CeKUH 6opaan. Jemak, )apaéHHUHT Te3 MK Ba aKTUB-
NaHWLL 3Hepruscu, agcopounaHuil-gecopbunaHniL xapaéH-
NapuHUHT 6opUL Te3nurura Ba to3ara KefaguraH aHeprus-
HWHT y3rapuwimnra 6ornuk,. Arap factnabku mogganap akTus
Mapkasnapra Kyuyau TopTuaca, SbHW factnabku mopgganap
6unaH akTMB MapKa3s ypTacugaru 60rfnaHuLl SHeprusacK Kat-
Ta 6ynca, gecopbuus ocoHnawagm.

Arap pactnabkum moffanap akTms Mapkasznap TOMOHWAaH
Kyuycus TOpTW/Ca, aKCUHYa, MYNbTNAeT KOMMNAEKC XOcun
oynmaiam (Ekn K,miimHnawaau). LLlyHra kypa 6y sHeprusi Mab-
nyM onTuUMymza Gynmin Kepak.

H. M. Ko603eBHMMI aKTUB ablcambnnap Hasapusacu. H. M.
K0603eBHUHT (PUKpMYa, aKTUB MapKasnapHWUHI TabuaTuHK
KpucTann xonat 6unaH 60ornaw, KaTaJM3HUHT acocuii Typna-
pyv 6yNMULL TOMOTeH, reTeporeH Ba MMKporeteporeH (Konno-
ng Ba PepPMEHT) KaTanuanapHu 6Mp Hyk,Taum HasapfaH K,apab
n3oxnalra UMKoH 6epmaiign Ba 6y KaTaJIM3HUHT YMYMUIA Ha-
3apuACMHN fipaTura TYCK™MHAVK Knnagu. [lemak, akTne mMap-
KasnapHWHI TabnatuHM Kpuctann xonaTt 6unaH 6ornaw Ho-
TYrpuw.

EtoBUngarv Katann3aTOPHUHT MUKAOPUW 04aTaa YHUHT EHOB-
YMHM Konnaw gapaxacu (a) 6unaH ndopanaHagn, a — €r0B-
ynra CouMIraH KatanmsaTop MUKLOPVUHWHI EHOBUM t03aCKHN
MONeKynap Katnam (6up MoneKyna KanuHAUrngarn Katnam)
6unaH Konjaw yyyH Kepak OynraH kataausatop MUKLopura
HUC6aTW. E10OBUM COUMITraH KaTanM3aTOPHUHT CONMMLITUPMA aK-
TMBAUTK (a) YMYMWUIA aKTUBAUK (A) HUHT KOMMall Japaxacu

(a) ra 6ynraH Hucbatura TeHrla - "A\I . AEy MUKAOP Xyfda Ku-

Yuk BynraHfa, SbHU YHUHT E10BYM t03acura Xyja kam mMuk-
[0opAa KaTanusaTop CoumaraHgarn KUimatu KaTanm3aTopHUHT
CYlONTUpWIraH uaTnamu geannagu.

KaTanu3aTopHUHT XyAa Ky4au CYrONTUPUAraH Katnamuia
0116 6opunraH Taxpubanap KatanUTUK aKTUBUKHUHT yMYy-
mMuin (A) Ba conuiiTupma (a) aKTUBMKHWUHI COYMATaH KaTa-
nn3aTtop MUKAOPpUTra aKCTpeMan 60rNKANTUHN (3rpU YNU3UK-
HUHT MaKCUMYM EKM MUHUMYMAaH yTuwnHKn) kypcatagn (XIII.
5-pacm).

By rpajukna opauvHatanap yKura Katanam3aTOPHUHT ak-
TUBAUTY, abcumccanap yKUra aca KonnaHuw gapaxacu Kymnmn-
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raH. PacmfaH KypuHaau-
raH, KaTaMTUK aKTuB-
NMK KOMNAaHULWIHUHT
Mabaym fapaxacuja
MaKCUMyM KuiimaTura
ara 6bynagn Ba 6y mak-
CUMYM Kyfa Ky4ynm cy-
tonTupuwga (ogatoa, a
= 0,001 - 0,01 ga) Ha-
MOEH 6ynaau.
by Taxpuba mabny-
MOTnapura acocnaHué H.
oCa(Makc) o(™(makc) M. Ko6o3eB 1939 iinnga

Y3NHUHT aKTWB aHcaM-

XL .5-pacm. «Par-

By Haszapusira Kypa, akTuWB MapKasnap Mab/iyMm MULZopaar
6Up KaH4ya aTomnap aHcambnugaH mnéopaT 6Gpagbl. AHCaM6/1b
6up xun aTomnapgaH (hakat katanmsatop aToMnapuiaH) éxku
Xap Xun atomnapgaH néopat 6ynuwim MyMK1H. Y amopg xonat-
[a, AbHU KpucTannaHuw ongu xonatuga éynagu. byHpaii ak-
TUB MapKasnap t03aHUHI Mabfiym >Xolura agcopbums Kyuu
6vnaH 6ornaHagw.

Kpuctann tasa amopg xonatgarn aHcambnnapra Hucba-
TaH éoBYM BasudacnHm ytanan. Kpuctann gasa, xap KaHgaii
pean t03a cuHrapu, 6up Ttekuc bynmacgaH, (Mosauk) Ty3u-
niwiga 6ynagn. YHUHE 03ach aipyM KatakyanapgaH Ty3ui-
raH 6ynmb6, 6y KaTakdanap cumkuw (MUrpaumsa) karakdacu
EKM cnmKMLL coxacu aeb atanaan. Katakyanap 6up-6vpunaaH
reOMeTPUK Ba 3HEPreTUK rosnap 6unaH TycuaraH. LLUYyHUHT
YUyH, Mab/lyM TemrepaTypaga aTOMapHUHI rpynnacy Mab-
NYM «araxsa MUMJATMHA CUDKMO OPaU, KYLLHM KaTakuyara
5aa onmangpy.

By HazapuaHMHI MaTemaTuK udogacmaH A Baa Mab/iym
Oynca akTMB MapKasHWM XOCW/ Kura aToOM/IapHUHE COHUHM
Mab/iyM TemrepaTypajary CUMKULL COXa/TapUHMHT ypTada to3a-
CUHW, OBUP aKTVB MapKasHUHI KaTaMTUK aKTUBAUIMHU Ba
CUDKMLL COXaTAPUHMHT YMYyMUIA COHMHMW XMCc06/1ab TOMMLL MyM-
KVH. HaszapusHUHr mMaTemaTvK mgogacura MyBOpUK, KaTa-
nuzatopfarn aktme Mapkas (Mab/lym N coHAarm atomgaH nbo-
paT aHcamb6b yuyid) Ba AJANMMHUHN @ — ra Kapab yara-
pULLIA KaTa/IM3aTOPHUHT TYpUra, peakuUsHUHT XUnUra etoB-
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ymra, MyxuTra, Temnepartypara Ba 6owka akTopnapra 6or-
NUK, 6ynmaingn. bup arpu umsmk, 6y onfNapHUHT XaMMacuHu
y3 Muura onagu. ™TKasuaraH Taxpubanap Ba KynruHa Kkatanu-
TUK XXapaéHnap HasapusaHUHT 6y XynocacuHW TacAukaaam.

Katanusatop aTOMNapHWHI Ba 3ax;ap MOJIEKYNanapuHUHI
cumknw kataKuanapy 6yinuya TakcuMmaaHuwin 6y Hasapusra
MyBO(MK 6up xmn Tabmuatra ara. by Hasapusara Kypa, 3axap-
NaHWLW BaKTMAA KaTanu3aTOPHUHI aKTUBMIU 3KCMOHeLuan
KOHYH acocuja y3rapajm, AbHU 3aXapHUHT 4acTnabky KucMu
KYUYNMPOK TabCMp KUANLIW Kepak. 3axapnaHull gapaxacu 3a-
XapHUHI TabuaTura, KaTanus >xapaéHWHUHI Tabuatura 6or-
NnK 6ynmMacgaH, hakaT KaTanmsatop tosacugaru cuJhKuwW Ka-
TakKyanapMHUHT COHU KaH4a Kyn 6y/ca, 3axapnaHull LyH4ya
KUiinH 6opagn. by xynocanap xam Taxpubaga AxXwWwun Tacauk-
NaHraH.

By Hazapuara Kypa, KaTainm3aTOPHUHT aKTUB/IUTMN CUJI-
XU KaTakyanapuHWHI KatTanury Ba 1r kaTanmsaTtoppa-
rn (EKun t03a 6UpAMrnaarn) CUMKNLW KatakvyanapuHUHL co-
HuUra 6ornnk. LLYHWHT y4yH akTUB KaTain3aTopHU Tanép-
nawl yyyH CU/MDKULW KaTaKyafapuHWUHT COHWHWU Kynantu-
pul Kepak. ByHra aca éloBUMaarn Mmo3ankKanapHUHT COHU-
HU OWMpML, MacanaH, MUKPOroBaknap Ba MWKPOEPUK-
napHun 6ysuw Wynu 6unaH apuwnil MyMKuH. MeTann éioB-
ynnapga CU/MKWLW KaTakyanapuHUHE K03acu, MeTana OK-
cuaun (roeak) éloBUMNApAarM CUMKMLL KaTak4vanapura Huc-
f6aTtaH aH4Ya KM4umMkK 6ynagn. buHobapuH MeTann éwBunga
CU/MKULW KaTaKyalapMHWHT COHW rOoBaK ElBYMnapgarunra
KaparaHga Kyn 6ynagun. LLyHra kypa, 6y Haszapuara MyBo-
(UK, MeTann KaTanuM3aTop akTUB Ba 3axapnaHuwra 4u-
famnu 6ynagn. '

KATANN3HWHT 9TEKTPOH HA3APUACKU

By Ha3zapusa C. 3. PornHckuii Ba ®. ®. BonbKeHLWTENH TO-
MOHMAaH nwnabd ynkunrad. KynruHa spumyTtkasruunap (B,
C, 81, 8e, Te, C51, CoO, 2n0, 2N Ba X0Ka30) KaTa-
nusartopaup. by Hasapwus, acocaH, LWy XU KatanusaTopnapra
MaHcy6. By Hasapusa Tyrpucuia xyjaa KMcka Ba cogganalitu-
punraH TacaeByp Gepuwl 6unaH YerapanaHamms.

AWTainuk, nguw gesopu 2nO 6unaH KonaaHraH 6yncuH.
WyHuHrgek 1nO Kpuctann Ba O MOHNapgaH Tawku
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TonraH, Zn Ba O nap 6up to3a Byinab xonnawraH ge6 hapas
Knnamnuk;

2n2+ 02-

McCUKNMK XapakaTu Tabcupuia K KBaHT SHeprusa Tn T
HaTuXacmnga ON gaH 6UTTa 3NEKTPOH ZMMN ra SHAOTEPMUK
paBuwaa (sHeprus TUW OUNaH) YTULLIK MYMKWH;

O’\—-e|-7r|’\"—>0—+2|'|"

HaTwXaja UKKMTa MoH — pagukan O' Ba Zn'* xocun bynaau,
AbHW 103afla 3PKUH BaNeHTNMK Xocun 6ynaau. Kynmpgarnua
3NEKTPOH afIMALLVNHULL;

oN +0-70 +0 ;Zn'"M+Zn* n*

HaTmXacuga spKuH BaneHTANK KpUCTann to3acu byinab cun-
XULWKN MYMKUH. VIOH KpucTaniga 3pKUH BaNeHT/IMK CTEXUNO-
METPUK Tapknb By3nnraHga €kn Xyaa 03 MUKAOP apaialima
MaBXyaaumruga xam HamoéH 6ynagn. MacanaH, ZnO KpucTa-
nuaa 6up 03 pyx aToMu apanawiraH 6ynca, MCCUKINK Xapaka-
TW HaTumXXacmpa pyx aTtomMu AUCCOLUIAHULWIMN MYMKUH.
Zn->Zn*'+e. Xocun 6ynraH 3N1eKTPoH OUP UOHAAH UKKUHUK
NOHTa >rvb topaau;

Zn™+e->7n

LyHaait kunub, Zn™ naHxapaHuHr o6yrumnapu 6yiinab
Xapakat Kunagu. By xapaéHnap HaTuxacuia xam to3aga ap-
KWUH BaNeHTNUK naiigo 6ynagn. KO3aaa spKWH BasleHTHUHT MaB-
XYLNurn gactnabku mofjanapHUHI KpuUcTann ro3acura af-
copbunaHuwnra onnbé Kenagw.

Arap 6yHpaai to3ara 6upop atom sikMHnawica, y to3a bunaH
y4 Xun 6opnaHn6 KMMEBMIA afcopounaHnLLn MyMKKH; a) 6up
3NeKTPOH OpKanu Kyycu3 romeononsp 6ornaHuw; 6) MKKu
3M1EKTPOH OpKanu 60rfaHuL, SbHU KOBAIEHT — MyCTaxKam
romeononsap 6ornaHnW Ba B) MOH GOrnaHULL.

Katanuaga Ky4ycus 6ornaHuwl — Ky4dcus romeononsip 6or-
NaHnLW MyxXuUM axamusaTra ara. ®apa3 Kunannuk, Kyugaru
peakumsa 6opaétraH OYnCUH:

AB+CD;tM:+BD
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(A)® © ®

1 1 W wuw.

XIII. 6-pacm.

By peakuusaHuHr 6opuwn (X1, 6-pacmga) cxemaTuk pa-
BMLUAA TACBUP/AHTAH:

1 Peakuusara KupuwaértraH mMoffanap KpucTtana r3acu-
Jarv 3pKuWH BaneHTnap 6unaH «kyycms» —A, C x.amga «Myc-
Taxkam» B Ba [] t03afa agcopbunaHraH to3a pagukaniapuHu
Locun Kunagu.

. 2. .«MycTa\kam» 6ornaHuwinap «Ky4ycus» 6ornaHuwinapra
annaHagu.

3. «Kyucus» 6ornaHraH pagukannap Maxcyfnotr Monekyna-
napmHyn XOOA kunu6 to3adaH gecopbunaHagun.

KATANTN3HWHI PAOVKAT HASAPUACKU

By Hasapusa H. H. CeméHoB Ba B. B. BoeBoackuiinap Tomo-
HUAaH apaTunraH. by Hasapua KaTaJM3HUHT 3NeKTPOH Hasa-
pusicyu 6unaH 3aHXup peakuuanap MexaHu3mura acoc/iaHraH.
JNeKTPOH Ha3apusaja t03afa 3pKUH BaNeHTIMKNAP Xocun 6ynu-
WWHW KYpWb yTraH 3fuK.

A 2*®2~"2AB peakLUO|CMHU pajLKanmasapus acocmaa Kymm-
flarnya Tacsmpnawl MyMKuH: A, Ba MONeKynanapu t3aga
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3PKWH BaneHT/IMK OpKanu KaTanmsatop to3acu 6unaH 6orna-
Hagu:

A2+Y=AY+A
B2+Y=BY+B

Y _ 3pPKWH BaneHTNuMK, AB 3pKUH atom éku pagukannap
3aHXUWp peakymsaga KypunraH aktme Mapkas BasugacuHm 6a-
Xapagu Ba Xaxmia €ku reteporeH paBuLLfa t03afa 3aHXup
peakuusHu 6owwnab 6opagu. Arap (A) Ba (B) to3a 6unaH 6up
3NEKTPOH opKanu 6ornaHraH atomaap 6ynca, KYiugarnda
peakumsnap Maxcynotu xocun ynagw;

A+BY-"AB+Y
B+AYMAB+Y

MacanaH, C,H, HUHT raya ruaporeHaHULWN Kyinu-
farun 3aHxup peakuusa éunaH 6opagn ged hapas KuanHagu;
CH ACH"+YAYCHACH-
YCH2CH2-+H2-"YCH2CH3+H
YCHACH3+H-"CH3CH3+Y

H+Y-AHY+Y

ATOKopuaa 6aéH aTUAraH Hasapusnap KaMuumamKgaH Xonu
amMac. Ynap xap Kahcucu KaTafiM3HWHT MabjyM TOMOHUHU
oVnaMHNaWTMpaan. Ynap XxamMacu Xxam Xo3mp MmyKammasnniat-
TMpunanTun./C»
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