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BBEAEHMUE
TEMA 1

YTO U3YYAET ®U3UKA?
OU3NYECKHUE SABJIEHUSA

Hoporue yuammuecs!

Kuura, koTopyio BBl JA€pXKUTE B pPYyKax, SBISETCS BallUM HEPBbIM
yuyeOHUKOM (U3UKUA. DTO HOBBIM Ay Bac yueOHbIM mpeamer. M3yuenue
(¢U3UKK BBl MPOJOJDKHUTE B JajbHeimeM B 7-9 kiaccax.

Jns 4yero Hamo u3y4yatb QU3UKY?

Ecnu BBl mocMoTpuTE BOKpPYT ce0si, TO MOXeTe yBHJEThb, HalpuUMep, ma-
JNAIOIIUI CHEr MM JAO0XK[b, IUIBIByHIHME IO HeOy obsaka, TeKylmui pydei
wm pexy. Bce 3To siBisieTcss mpupoAHbIMH sABiIeHUsIMU. OKpysKaromas Hac
Ipupoaa U U3MEHEHHS B HEM OKa3bIBalOT HENOCPEICTBEHHOE BIIHMSHHE Ha
Hally XU3Hb. V3yueHHe 3aKOHOMEPHOCTEH NPOTEKaloMUX B IPUPOJE sB-
JeHUM 1o3BojsgeT 0Oojee MOJHO M PAlUOHAIBHO BOCIOJIB30BATHCA HUMH.
N3ydas 3TH 3aKOHOMEpPHOCTH, YEJIOBEK CO3Jajl MaIlUHBI, oOJeryariune
ero TpyAa. Mbl He MOXEM NpeJICTaBUTh CBOIO IMOBCEIHEBHYIO >KU3Hb 0€3
3JEKTPUYECTBA, TOPIOYETO, YUCTON BOJBI.

OCHOBY 3JE€KTPUUYECKHUX MAIlMH, YCTAaHOBOK, pabOTalOmMX C HUCIHOJIb-
30BaHUEM 3JIEKTPUYECTBA U IOprOYero, usydaer ¢usuka. [lng ynpasneHus
MallMHAMM W MEXaHM3MaMHM, BBINOJTHEHHUs PaboT MO MX HACTpOMKe, A
0oJiee MPOJYKTUBHOTO UCIOJIb30BAaHUS JAOMAIIHUX NMPUOOPOB HAM HE0OXO-
OUMBI 3HAaHHUS 3aKOHOB (DM3UKH.

B 0 kmacce maHbl mepBOHAYAaJIbHbIe CBeJeHHSI 0 CTPOEHWH Be-
eCTBa, MeXaHUYeCKHe, TeNJOBbIe U CBETOBbIE SIBJICHUS, Npe/-
cTaBjieHus 0 3BykKe (puc. ).

B y4yeOHHMKe BaM mpemararoTcsi HECJIOXXHBIE M HMHTEPECHbIEC 3aJaHuf,
KOTOPBIE OTHOCSTCS K 3THUM SIBJICHHUSIM, U BBl CMOXETE HMX BBIIOIHUTH Ca-
MOCTOSTENBHO.



Beeoenue

B ucropum pa3BuTua QU3MKHM CJI0KHJIACHh CBOSI CHCTeMa MNpeacTaBJe-
Huil. Yepe3 ¢Ppuznueckne mnpejacTaBjeHHusi onpenessorcs Bce (udnyeckue
SIBJICHUS, 3aKOHBI, MOJ0KEeHH.
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Ymo myyaem ¢uwixa? Qusuieckue A61eHUs

QDu3uueckumu menamu Ha3BIBAIOTCH BCe BCTpeYalolivecs B IpHupoae
TeJsia.

Hampumep, Conuie, 3Be31bl, IJIaHETHl, KAMHU, BOJAa B COCYJE, BO3AYX
B MOMEIIEHUHU U T.J.

Cucmemoit men Ha3bIBaeTCsl CUCTEMA, B KOTOPOil HeKOTOpble (PU3M-
yecKHe sIBJEHHS] NPOSABJISAIOTCI, KAK B 0JHOM TeJie. Hanpumep, nBuxe-
HUE aBTOMOOMIA. 37eCh BCE YAacTH aBTOMOOWIS B TEUEHHE BPEMEHHU IIPO-
XOJST ONpPEAETEeHHbII MyTh.

Qu3uueckumu A6j1eHUAMU HA3BIBAIOTCHA SIBJCHHHA, KOIJa YacCTHLBI,
U3 KOTOPBIX COCTOAAT TeJia, ocTaloTcsl 0e3 m3menenusi. Hanpumep, nazge-
HUE KaMH$, BpallleHHe KoJjieca, KMIIEHHE M 3aMep3aHue€ BOJbI, BbIJEICHUE
TeIJla MpPU CTOPAHUM YTJISl, U3JIyYEHUE CBETa JIAMIIOUYKOM, paclnpocTpaHe-
HHE ToJioca MO pajuo.

[lyrem HemocpeACTBEHHOTO HaOJI0aeHMsi GHU3NYECKHX SIBICHUN U Ha
OCHOBE ONBITHOH NMPOBEPKHU CO3JAIOTCA 3aKOHBI (DU3UKH.

QDu3uueckum 3aKOHOM HA3BIBAECTCH BbIpaxKeHHe, IOKa3bliBalollee
KOJHMYeCTBEHHYI0 CBfI3b BeJHYHMH, XaPAKTEPU3YIOIIHUX sIBJICHHE.

Ha6.ronenueM Ha3biBaeTcsl M3yYeHHe CBOMCTB SIBJICHMsI, He 0Ka3bl-
Balllee Ha Hero BosaeicrBusa. Hanpumep, npu M3yd4eHUH NaJcHHS Teya
Ha 3eMJII0 3aKOHOMEPHOCTD OMNpENeNsIeTcs Mmociae OONbIIOro ynuciia Hado-
neHuil 3a npenmerom. s storo nmpoBoasAtrca onbITbl. COBMECTHO C MpoO-
BEJICHHEM OIBITOB MPOBOJAT U3MEPUTEIbHBIE PAOOTHI.

Takum 00pa3oM, HUCTOYHUKOM (PU3UUYECKHUX 3HAHUHU SBISIOTCA HA0JII0-

ACHHEC U NPOBEACHHE ONBLITOB.

1 [Tocmompume na pucynox I u npusedume ceou npumepwvl, OMHOCAWUEC K
Qusuueckum A6IeHUAM.

2. B uem pasznuya mescoy nposedernuem onvimos u Habnwoenuu?

3. I[Ipuseoume npumepsvl Quauyeckux sa8ieHul.



Beeoenue

TEMA 2

CBEJEHUA U3 UCTOPUU PA3ZBUTHUA PUZUKHU

CnoBo «(dusukay», mo-rpeuecku «physis» - o3Havdaer «mpupoga», Qu-
3UKa - HaykKa o npupoje. YesoBeuecTBO MO3HABAJIO OKPYXKAKIIHUU €ro
MHUp B KecToudaiimiei OoprOe 3a BbDkMBaHME. llepBoHauyanbpHO cOOp Ha-
YUHBIX CBEIEHHUI HauyMHAJICA TaMm, IJ€ JIIOJM BEIU OCEeIbII 00pa3 KH3-
HU. Bocmonp3oBaBmuCh OMaronpuUATHBIMU BO3MOXKHOCTAMH, ETHITSIHE
U BaBUJIOHSHE HAa OCHOBE HAKOIUIEHHBIX 3HAHUU MOCTPOUIM NHPAMUJBI,
Xpambl, KpenocTH, MIOTUHBI. [Ipu MX CTPOUTENHCTBE OHU MOJIL30BAJIUCH
NpPOCTHIMU MEXaHU3MaMH: pblUaramMu, CKaTaMu, HAKJIOHHBIMH TJIOCKOC-
TSIMU.

CBenenus o (usuke BIepBbIe B BUIE KHUTM 0000mMI ApeBHETpeue-
ckuit Meiciutens Apucmomens (384-322 ronpl go Hamei spwi). Teopuro
00 ycTtpoiicTBe mMupa BHepBbie pa3paboran xuBmuii B 341-270 romax
no Hamed 3pbl Dnuxyp. Ilost-dunocod Jlykpeyuu Kap B cBoelr mosme
«O mpupojae Bemiel» HM3I0XKHUI yueHHe Dnukypa. CoriacHo 3TOMy yue-
HHUIO, BCE BEUIECTBA COCTOST W3 HEBUIUMBIX, HEIEIUMBIX aTOMOB, U
OHU HaXOMJSATCA B HENPEPHIBHOM JIBHKCHHHU.

OaHUM M3 MEPBBIX YUYEHBIX, MIUPOKO HCHOJb30BaBIIUX (PU3NUECKHE
3aKOHBl B BOEHHBIX WENAX, OblT Apxumeo. Apxumen poauiacs B 287
roay Ao Hame 3pel Ha ocTpoBe Cuuunus B ropone Cupakyssl. B 310

BpeMs 3a ocTpoB Cuuuiaus Beau OopbOy nBa rocy-
napctBa: Pum u Kapdaren. Baactu ocTpoBa, 4T00bI
COXpPaHUTh HE3aBUCUMOCTb, CTPOMJIU OOOPOHUTENb-
Hbl€ COOpPYXEHHUS. 31ecChb MNPUTOIUIUCH HHXKEHEep-
HBIE crocoOHocTH Apxumena. PumisiHe aTakoBaiu
Cununuioo u ¢ Mops, U C CyUIH.
I'peueckuit ucropuk Ilnymapx numet tak: «Cu-
LWIMAHLIBl OPUIIIM B yXXac OT JIBYCTOPOHHHUX (C
Apxumen MOpST U C CyWIH) aTak pUMISH. YUeM OHU MOTYT



Ceedenus u3 ucmopuu pazeunius GuuKu

OTBETUTh TAaKOMY CHJIBHOMY U MHOTOYMCIEHHOMY BOMCKY? Apxumen
npuBeN B JeWCTBHE CBOM MexaHuU3Mbl. Ha cyxomyTHble Bolcka 00-
pPYWHUINCh TPOMaJHble KaMHHU, NMYIHIEHHbIE C OONBIION CHJIOW, U OHU
paccesnuch... Ha xopabnu ¢ ropoackux cTeH ¢ OOJbIIOW CKOPOCTHIO
BHE3AMMHO OOpyMUJIUCHh OpeBHA W MOTONMUIN UX. JKEIe3HBIMU KPIOYbs-
MM LEIJISJIM Kopabiu 3a OJUH KOHEL, BBICOKO UX MOJHHMAaJIM, BTOPOM
KOHEeIl Imorpyxajucs B Boay. HekoTopsle Tepsnu ynpaBlieHHE, HauyHHa-
JW BpamaTbCcs HAa OJHOM MECTE€ H, yAapuUBIIHCH, TOHyHnH. CTpamrHas
kapTuHa. [locime 3TOoro pumisHe BBHIHYKJIEHBI OBIIM OTCTYNUTH. ['opon
OHU CyMeJNHu B3sTh TOJBKO IOCJEe JOJATOH ocaael. B 3Tom 6010 moru6
u Apxumen». Takum oOpa3zom, ApXHMea - TNEPBBIA YUYCHBIH, CIYKHUB-
WP I8 BOHHBI M IMOTHOIIUI Ha BOWHE.

B cpennune Beka pa3zBUTHE HAayKM U KyJIbTYpPbl MEpPEMECTUIOCH Ha
BocTok. B 3TO Bpems Xuinu BENWKHE HAIIW TMPEAKH, BHECIIUE OOJb-
mof BKJIajJ B pa3BUTHE (QU3UKU MU JAPYyrux Hayk. D10 A6y Paitixan Be-
pyuu, Aoy Anu ubn Cuna (ABunenna), 46y A6oanrax Myxammao ubu
Myca anv-Xopesmu, Omap Xatiam, Omap Haemunu 1 MHOTHE JpYyTHE.
bepynu mpoBonun paGoThl BO MHOTHUX HamNpaBICHUSIX: MIOTHOCTHh Be-
miectBa, pusnka BcenenHoil, MuHepanorus, CBET, 3ByK U MarHUTHBIE
spiaeHus. OOpamraer Ha ce0s BHUMAaHHE TO, C KaKOW TOYHOCTHIO OH
onpexaenun paauyc 3emuau (y bepynm - 6490 kM, coBpeMeHHbIE HaH-
Hele - 6400 km). Becp Mup mpusHan paboTsl anb-XOope3MHu MO Mare-
MaTuKe U acTpoHoMHH. OTLHOM MEJMUUHBI CUuUTaeTcs ABHUIEHHA. Y
HETrO TaKXe MMEITCS pabdoThl, MOCBINICHHbIE MEXAaHUUYECKOMY JBHXKeE-
HHUIO, TOTOJIE, CBETOBBHIM sBieHusM. Ecaum Owmap Xailisim paspaboran
HauboJliee COBEpUICHHBIH MO TOMY BpeMEHHU KaieHlaapb, To Omap Yar-
MUHH BIEPBBIE OTMETHUJ, YTO CMEHA BPEMEH IoJa MPOUCXOJHUT 3a CUET
HaKJIOHA OCU 3eMIIH.

HNanpHeiiniee pazutue Guizuka nmonayuusa B EBpome. [lonbckuit yue-
Hbl H. KoneprHux TEpBBIM BBENl TeJIUONEHTPUUYECKYI0 Mojaens mupa. Ho
NPUHATH 3TO Y4eHHe OblIo Hesjerko. MranbsHckui ydeHwldt I. anuneu
U HEMEUKHUHN ydeHbIH /. Kennep >KCepUMEHTaMH M pacueTaMM IMOATBEp-
nuiu 3To ydeHue. llepBbIM yudeHbIM, HaOmMOgaBIIMM HeOECHBIE Teja B
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Beeoenue

Tejleckomn, Obul Toxe [ aruneu. 3aciyKUBAIOT BHHU-
MaHHsl ero paboThl MO CBOOOJHOMY MaJEHHUIO TEIl.
Heomnennmbiii BkIaa B pa3BuTHE (HU3UKW BHEC aH-
rnuickuil yuyensld X. Hviomon. Ero mepy mnpuHanu-
nexat paboTel o0 mpuuyuHax ABWKeHUs ConHma u
MJIaHET, O CUJIE M €€ BIUSHUU Ha IBUXKEHUE TeJ, O

L[BETE.
B XVIII-XIX Bekax HayaloCch MPAKTUYECKOE
HCIIOJIb30BaHUE JOCTHIXKEHUM Hayku. Pesynpratom
bepynn 3TOTO CTaj 3allyCK MEPBBIX MAapOBBIX MAIIWH, pa3-
BUTHE BOEHHOW TEXHUKHU, HCIHOJb30BAHHE DJIEK-

TpUYECTBA U MHOTO€ JIPyroe.

K y4eHbIM, IpU3HAHHBIM B 3TOT NEPHOJ, MOXHO OTHecTH [owc. Yam-
ma, M. Jlomonocosa, A. Dunepa, T FOnea, O. @penens, A. Borvma,
X Opcmeoa, A. Amnepa, I Oma, M. @apaodes, E.X. Jlenya, B. Bebepa,
Jowc. Hocoyna, B. Tomcona, A. Borvymana, J[. Menoenreesa W MHOTHX
ApYTHX.

B XX Beke B pu3uke Oblnu caenaHbl BeIMKUE OTKPBITHA. B pe3yinb-
TaT€ ATUX OTKPBITHH MOSABHUJIACH BO3MOXKHOCTb MCIOJb30BaTh aTOM-
HyI0 2Hepruio. YenoBek Bbimen B kKocmoc. UIupoko H3BECTHB HMEHa
duzukoB /. Jlopenca, A. Dunwmevina, B. Peumeena, /Hoc. Tomcona, M.
IInaunxa, 3. Pesepgpopoa, H. Bopa, A. Hogge, C. Basunosa, M. Jlan-
oay, JIyu oe Bpoiins.

Koneuno, pa3Butve Qu3WKH HE BcCerjaa IO IJ1aako. B oTaenbHBIC Te-
puoabl OBLIO MHOTO OTKPBITHH, a B Ipyroe Bpemsi Obuio 3atumibe. Ho ue-
JOBEK, OOk 1asi TPYIHOCTH, BCErJa CTPEMHUTCS BIEPEI.



3uauenue uzuxu 6 pazeunuwiu obwecmea. Pazeunwe Qusuku ¢ Ysbexucmane

TEMA3

3HAYEHUE ®U3UKHU B PABBUTUHN OBLIECTBA.
PASBUTHUE ®U3UKHU B Y3BEKUCTAHE

B naBHue BpeMeHa JIIOAM IOJHOCTBIO 3aBHUCEIM OT HPUPOABI, TakK
KaK CBOUMHU PYKaMM HHMYEro He NPOU3BOAUIU, NUTAIUCH TE€M, 4YTO HUX
okpyxayo. OT Hemorojapl, X0J0Ja U TUKHX 3BEpell cmacaiuch B Ielle-
pax. Ho mocTeneHHO OHM Hay4HJIHUCh AOOBIBATH OTOHb W M3TOTaBIMBATH
opyaus ans oxorsl. JXU3HBb cTana yny4ymartbca. B pesynbrare u3yude-
HUS TPUPOABI U HAa OCHOBAHUM OoJiee MIOJOTBOPHOTO HCIHOJIb30BAaHUS
NpUPOJHBIX OOTaTCTB CTal0 BO3MOXXHBIM HM30aBUTH JIOJEH OT X007,
TEMHOTHI, T0JI0Ja U MHOXecTBa Oone3Heil. YenoBek cram cBOOOAHO Tme-
pememaTbcs MO 3eMJle, 10 BO3AYXY U IO BOJE.

Cpenun ecTecTBeHHBIX HayK (u3uKa 3aHMMaeT Benymee mecro. Kak
OBLIO YK€ cKka3aHo, chepa ee JeATEIbHOCTH OYeHb Mmupokas. Kaxmbii
U3y4YEeHHbIH 3aKOH (PU3MKM OKa3blBAa€T CHJIBHOE BJUSHUE Ha pa3BUTHE
obmectBa. Bor mouemy B Y30ekucrtane ansg pa3BUTHA (QU3UKH MPOBO-
OATCs mHUpoKoMacmTaOHble paboThl. DTUMH paboTaMu ydeHBIE 3aHU-
MalpTCsA, B OCHOBHOM, B Hay4YHO-HCCJIEA0BATEIbCKUX MHCTUTyTax AKa-
JeMHuu HayK Y30ekucTaHa u B Ja0opaTopusiX HPU BBICHIUX Yy4YEOHBIX
3aBEJIEHUAX.

B nanHblii MoMmeHT B cucreme AkaaeMuu Hayk PecnyOauku
V306ekucrtan pyHKmuoHupyeT MHCTUTYT saepHod du3uku (oTaen dusu-
KM TSDKENbIX MOHOB), HayuHO-mpou3BojacTBeHHOE oObenuHeHue «Pusu-
ka-Connna» (MHcTHTYyT MatepuanoBeneHus); MHCTUTYT acTpOHOMUH;
WHCTUTYT MOH-IIIa3MBbl U JIa3€PHOU TEXHOJIOTHUH.

B »Tux MHCTHTYyTaxX NpOBOISATCS Hay4yHble UCJIEAOBaHUSA MO MeXa-
HUYECKUM, TEIJIOBBIM, 3JIE€KTPUUECKUM, CBETOBBIM M 3BYKOBBIM sIBJIE-

HUAM.



Beeoenue

TEMA 4 |

OU3UYECKUE BEJIMYUHBI U UX UBMEPEHUE

Hekotopeie mapamMeTpbl Tel WIN (U3HYECKUX SBICHUH MOXXHO H3Me-
PUTH IPHU TOMOIIM SKCIEPUMEHTOB. DTH MapamMeTpbl Ha3bIBarOTCS (uU3M-
YyecKUMH BeauuumHamu. Hanpumep, ajuHa Teja, o0beM, TeMIeparypa,
Macca u T.0.

Ilox cioBOoM «M3MEPUTH» MOHUMAIOT CPaBHEHUE HU3MEPAEMOW BEIUYU-
HBbl C 3TAJOHOM. Y Ka)XJOro 3TaJlOHAa CYIIECTBYET CBOS €IMHHLA H3MeEpe-
Hus. Hampumep, MeXAyHapOaHOW eNWHUICH AIUHBI cIyXuT MeTp (1 M), a
3a eMHUILYy BpeMeHHU MNpuHsita cekynjaa (1 c).

OTalloH [JJIWUHBI M3TOTOBJIEH U3 IUIATUHO-UPH-
JIMEeBOro cIuiaBa (COeJUHEHHE NBYX BEIECTB) M Xpa-
Hutcs Bo Opannuu (puc. 2).

B noBcenHeBHOW JXM3HU AJMHA NOMHMO MeETpa
U3MEPSAETCS W B KPAaTHBIX M B NPUXOISILUIUXCA E€MY
JOJIBHBIX BEJIMYUHAX.

Puc. 2
[pucraBka ¥ enqMHALIA U3MEPEHUS MHOXHUTETh

MHKpPO (MK) 0,000001
MHJLTH (M) 0,001
caHru (c) 0,01
zeuu (x) 0,1
neKa (1K) 10
reKxTo (T) 100
Ko (K) 1000
mera (M) 1000000

Hanpuwmep: 1 xkumomerp= 1000 meTpoB.

B kadecTBe STanmoHa BpEeMEHHM MNPHUHATO OpaTh OMpPEACICHHBIA MepH-
Ol U3JIy4eHHsI aToMa - MeJbp4Yaillieidl 4acTUUBl BelecTBa. B TMOBCceIHEBHON
)



Duzuyeckue 8eUYUHbL U UX usmepenue

KU3HU HUCHOJB3YHTCHA M JAPYyrue €AUHUIbI BPEMCHM: MHUHYTaA, 4YaC, CYTKH,
Heae/asa, Mecdall, roia.

1 yac = 60 Mmunyt = 3600 cexyHa.
1 cyTkn = 24 yaca.
1 munaucexkynaa = 0,001 cekyHasbl.

Jns u3MepeHuss Maccebl BEHIECTB W TEJ W3 MIATHHO-UPUIUEBOTO CILIA-
Ba U3rOTOBJIEHA crenuanbHas stanonHas rups (I kuiorpamm). OHa Takxke
xpanutcga Bo dpanuuu.

[Ipu mpoBegeHUM OMBITOB M HAOMIONCHUN TMONB3YIOTCS M3MEPUTEIbHBI-
Mu mpudopamu (puc. 3).

I TanTeHOUPKYIb

W3mepurensbHas JeHTa Becot

Jluneiixa Men3sypka Cexynagomep

Puc. 3



Beeoenue

Ha nuneiike: - nuHUM U mHQPH: MIKAJa JHHEHKH;
T mr  “ NPOMEXYTKH MEXAY ABYMS COCEJHHMH
/2 3 JUHUAMU: TOYHOCTh H3MEPCHHUA;

- HauOoJbllIee PacCTOSHHUE, KOTOPOE MOXK-
HO M3MEPHUTh, HA3BIBACTCS MpeaeoM H3MepeHHs.

B pasznuuHBIX CTpaHax JUIMHY, MacCy Tejla U APYyrHe BEIUUYMHBI HU3Me-
pAJIM B PA3IUYHBIX €IUHUIIAX, M 3TO NPUBOAUIO K HeynobctBam. [loaTo-
My B 1960 rony st u3mMepeHus BeIWuMH Oblia mpuHsATa MexayHapoaHas
cucrtema eaunun; CU. B Y30ekucrane takxe Oniia BBeaeHa 1982 (I'OCT)
JJIs KOHTPOJISI H3MEPUTEIbHBIX NpUOOPOB paboTaeT MeTpojoruyeckas
ciyxoa.

Kaxkue ewe uzmepumenvnvie npubopuvl 8vl 3naeme?
Hazosume mounocmv u npedenvl usmepeHus npuseodeHuvix Ha pucyumxe 3

npubopos.
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ITEPBOHAYAJIbHBIE
CBEJEHWA
O CTPOEHHNU BEIHIECTBA

' IABA

yuyeHHe MBICJIUTeeil AaHTHYHOTO
MHpPa W HAIIUX COOTeYeCTBEHHU-
KOB - Pa3u, bepyHu u ABUIIeHHBI
0 CTPOCHUM BellecTBa;
OecropsiI0YHOE ABHKEHHUE
MOJICKY.JT;

\g b ONa

o d

MOJIEKYJISIpPHOE CTPOEeHHEe TBep-
ABIX TeJI, )KHAKOCTeil M ra3os;

3HAKOMCTBO C IBJICHHEM
auddysuu.



Thasa l. Hepeonaqazzbnbze ceedenust o cmpoenuu eewjecmed

BBOJIHASI BECEJA

B npeBHue Beka JOIM TMOJIB30BAIUCh TOJBKO TEM, YTO HMX OKPY¥Kalo, -
JlepeBbs, KaMHH, 3€MJIs, BOJa W Jp. BIOCIEeACTBUM W3 TOJE3HBIX HMCKO-
MacMbIX OHM HAYYMJIHMCh BBIJACIATH KelIe30, Meab, cepedpo, 3omorto. Ily-
TEM WX CMEHIMBAHUS TMOJYyYUIU OpOH3Y, JIaTyHb. B HEKOTOpHIX clyuyasx
HY)KHBI OBLIM TBEpJble MaTEpUaNbl JJIs W3TOTOBICHUS MEYEH, IIMTOB, JJIS
yKpamieHui (KOpOH, KOJeIl ¥ T.J.) HYXHbl ObLIM MaTepUalbl U C APYTHMH
cBoiicTBaMu. JJIs WX CO3MaHUs JIOAW BCe OOJbIIE M3ydald CTPOCHHE Cy-
HIECTBYIOIIUX MarepuanoB. BmecTte ¢ 3TUM, HCIOJB3ys TMOJYYCHHBIEC 3HA-
HHUs, OHH HAaYaJlk MOJy4aTh MCKYCCTBEHHBIC MaTepHajbl (IJIACTMACCHI, IMO-
JUMEpHI U T.JI.).

YtoObl 00sa7aTh 3HAHUSIMH U MPAKTUKOW, BEIMKHE YMbI YEJIOBEYECTBA
paboTanu He MoKJaaas pyk.

TEMA 5

YUYEHUE JEMOKPUTA, PA3U, BEPYHHA
N ABULHEHHbBI O CTPOEHUU BEHIECTBA

B moBcenHeBHO# KU3HHU, YTOOBI BCKHUMSATHTH BOXYy, BBl HaJIMBaeTe €€
B COCyJl, HarpeBaeTe €ro ¥ BUJUTE, YTO MOABIAEeTCA map. Uepe3 HEKOTO-
poe BpeMs BOJa HAUMHAET KUIEThb, U €CJIM COCYJl OCTaBUTh 0e3 BHUMAaHUS,
BoJa BCs BBHIKMMHT. [louemy Boma wmcmapsiercs? Kakas pasHuiia B cTpoe-
HuM Boabl W sbAa? [lomoOHBIE BOMPOCH HM3IPEBIE WHTEPECOBAIU JIIOJCH.
IlepBoHauanbHOE NPENCTABIEHUE O CTPOCHUM BELIECTBA MPHUHAMIEKUT
rpeueckomMy ydeHomy Jemoxpumy (460-370 ronst go H.3.). [lo lemokpury
BCE T€Jla COCTOAT M3 OYEHb MaJICHbKHUX 4acTHIl - aTroMoB. Camas MalleHb-
Kasg YacTHIa BEIIECTBa - aTOM cUHTaiach Heneaumoil. CI0BO «aTomy» IIo-
rpeYecKH O3HavaeT «HeAeauMbli». Tpyn JleMokpuTa 00 aToMax He JOmIeN
no Hac. Ero B3ruisiael mpuBeAeHBl B TPyJaX APYTHUX YUEHBIX.
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Yuenue /lemokpuma, Paszu, bepynu u Aeuyennvl o cmpoenuu sewjecmsa

Ydaenune [[eMOKpHUTa BIOCIEACTBUM pa3BUINM MHOTHE ydeHble. B gact-
HOCTH, 3TO HAIJIIO OTpPa)X€HUE B TPyJaX HAUIUX COOTEUECTBEHHUKOB-BE-
TUKUX Mblicautenen Paszu, Bepynu v Asuyennoi.

AOGy bakp ap-Pa3m (865-925) manucan 6onee 184 tpymoB, paboran Bo
MHOTUX o0Onactax Hayku. OH pa3Bui ydeHHE I'DEUYECKUX yuyeHbIX 00 aro-
M€ M BBICKA3al MBICIb, UTO aTOM TOXE€ MOXKET JAelnuTbcs. BHyTpu atoma,
corynacHo Pa3u, uMeroTcs mycTOTHl M OTAEIbHBIE YAaCTH, BCE 3TU YacCTHU Ha-
XondTcst B ABMkKeHHHM. Kpome TOro, oH cuuTaj, 4TO MEXAY 3THUMM 4HacTs-
MU HMMeEETCs CHJla B3aUMOJEHCTBUA. DTU TeopeTHueckue B3risansl Pasu B
JajnpHEeHIIeM MOJy4YusIu pa3BuTue B Tpyaax AOy Paiixana bepynu u ABu-
LEHHBI.

* Peup 00 3TOM HJET B Iepenucke Mexay HUMH. bepyHu nucan ABu-
neHHe: «HexkoTopsle yueHble YTBEpPKAAIOT, YTO YAaCTHUI] MEHbILE aToMa He
CyHIECTBYET, - O3TO IJIyNOCTb. BTOpble yTBEpKIAIOT, YTO aTOM JEJIUTCA
OeckoHeuHO, 3TO emle Oonpimas raynocts. Eciam atom nenutcs OGeckoHeu-
HO, TO B KOHII€ KOHIIOB MaTe€pUsl MOXET UCUE3HYTh. DTOIO0 HE MOXET ObITh,
Tak Kak martepusi 0eckoHewyHa. Uto Bel qymaere mo 3ToMy mOBOIY?»

ABuUIIeHHA B cBOeM oTBeTe bepyHuM mucai, 4yTo yTBepkIeHUA APUCTO-
Tesst ¥ Pa3u Hago MOHMMATh Tak, YTO aTOM JEIUTCS He OECKOHEUHO, M 3TO
JleJIeHUEe UMEET I'PaHMUILY.

B HacTodmee BpeMs CI0XKHOE CTPOEHHE aToOMa IMOJHOCTBIO MOIATBEPXK-
J€HO. ATOM COCTOMT H3 siipa W 3JIEKTPOHHOM 000yI04KU. Snpo, B CBOIO
o4epeap, COCTOUT U3 €LI€ MEHBIIUX YacCTUL - IHPOTOHOB W HEHUTPOHOB.
EcTp cBeneHuss o TOM, 4TO MPOTOH U HEUTPOH TOXKE COCTOST M3 eme 00-
aee Menkux yactun. OTBET Ha BONPOC, UMEETCS JU TpaHHLA 3TOro jele-

HHUs, HAACEMCS IMOJYUYHTH Yy BaC, KOraa Bbl BbIPACTHUTE.

1. Kakue 6b1 umeeme npedcmasienus o cmpoeHuu eeujecmea?

2. Kakxue umeromcsa nedocmamku ¢ meopuu amoma lemoxkpuma?

3. B kakux ewe HaAnpaegieHusx npoeooun ucciedogarus ap-Pazu? Ysnaiime
00 dmom u3 KHue 8 gauieu obubauomexe.

4. Kax bl Oymaeme, mocym nu dacmuysvl 0eiumsbcs OecKoHeuHo?
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Inasa L. Hep(fOHa‘lafleblC ceeoenust o CmpoeHuu eewjecmeda

TEMA 6

MOJIEKYJIBI U UX PASMEPBI

Bam M3BeCTHO, 4TO Ka)k/0€ BEUIECTBO MMEET MPUCYIIHE €My CBOICTBA.
Hampumep: caxap - cialkui, COlb - COJIEHas W T.4. Bo3pMmeM caxap WU H3-
MeJIbYUM ero B cTynke. Eciaum Mbl Teneps mompoOyem ero Ha BKYC, TO OH
OCTAHETCs CIAaJKUM, T€. COXpaHWJICSI BKyc caxapa. J[o kKakol cTeneHu u3-
MEJIbYeHUs COXPAHUT OH CBOU ciaigkuil BKyc? OMNBITHI MOKa3bIBAIOT, YTO
BEIIECTBO COXPAHSET CBOM CBOMCTBA 1O OINPENEIEHHOTO pa3Mepa COCTaB-
JSIIOIIUX €ro YacTHll.

Hauvenpmuii pa3mep, NpH KOTOPOM e€lIe COXPAHSIKOTCH CBOMCTBA
BeIECTBA, HA3BIBACTCH MOIEKY10I.

Monekyna (moles - Macca M0 JaTBIHA) MOYXET COCTOSITh M3 OJHOTO HIIH
U3 HECKOJIbKMX aToMoB. Hampumep, Mojexkysia BoAbl COCTOUT U3 TPEX aTO-
MoB. OHa coaepkuT 1 atom Kuciopojaa u 2 atoma Bojiopojia (puc. 4).

Puc. 4

Mouiekyna KHCIOPOAa, KOTOPBIM Mbl JABIIIUM, COCTOUT M3 JABYX aTo-
MOB KHCIIOpoAa. A yTIIEKHCIBIH ra3, KOTOPBIH MBI BBIIBIXa€M, COCTOHUT W3
OJTHOTO aToMa yTjiepolia W ABYX aTOMOB Kuciiopoaa. Hampumep, atom kuc-
nopoaa obo3zHadaetrcs OykBod O, MOJIEKyJa, TaK KaK OHAa COCTOUT M3 JIBYX
aToMoB, o6o3Havaercs 0 2 Momnekyia yriekucioro raza o0o3HadaeTcs Kak
C02 a Bogel - HX.

Ecnu pa3nenuTs MOJEKyJNy BOJABI, TO ABE MOJIEKYJbl BOJAOpOJaa H
MOJIEKYyJIa KUCJIOpOJia B OTJAEIbHOCTH HE JaAyT CBOUCTB BOAKL. B MHO-
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Monexynvl u ux pasmepol

rOaTOMHBIX MOJIEKYJIaX CBOHCTBAa MOJIEKYJ OyIyT 3aBHCETh OT B3aUM-
HOTO pacIoJIOXKE€HUs aToMoB. Jlake CBOWCTBA MOJEKYJBI, COCTOSIIECH
U3 OJMHAKOBBIX aTOMOB, 3aBUCST OT B3aMMHOIO pPACMOJOXEHUSA ITUX
aTOMOB.

B nmpupone Her abComOTHO OOMHAKOBBIX mpeameToB. [laxe OnusHe-
bl TOXE YEeM-TO OTiAnYarTca. [lo 3TUM OTAMYHAM WX U PACIO3HAIOT
poautenu. OQHAKO MOJIEKYJBl OJHOTO M TOTO € BEUIeCTBAa HE OTIHYaA-
I0TCsSL Apyr oT Apyra. Hampumep: Moijekyiaa BOABI, NOJYy4YE€HHAs NyTEM
HCIIapeHUs MOPCKOW BOIBI, HE OTJIMYAETCS OT MOJIEKYJIbl POJTHUKOBOM
BOJIBI.

Pazmepsl aTOMOB W MOJEKYyJ OYEHb Majbl, UX HeNb3sl yBHIETh He-
BOOPYXEHHBIM Tyla30M. Torga Kak MOXHO ONpeneJuTh HUX pasMmepbl? Ha
MEepBBIN B3TJISLA KaXKeTcs, YTO 3TO Hepaspemnmas 3agada. [IpoBenem Ta-
Ko# ombIT. Bo3bMeM mUpOKHME cocyj (Tapeiky) ¢ BOJOW M KallHEM B HETO
kanmo Macna. Kamns macna pacTekaercs MO MOBEPXHOCTH BOABL. OJTO
NPOUCXOJHUT H3-3a TOTO, YTO MOJICKYJIbl, HaXOJASIIMECs HaBepxy, Kak Obl
«COCKaJb3bIBAIOT» BHU3 H T.JI.

Macno npunumaer ¢opmy kpyra. llITaHreHUMpKyJieM MOXKHO H3Me-
PUTH €ro AUaMeTp M BBIUMCIUTH miomans S (puc. 5). UToObl ompenenuThb
00beM OJHOW KallJii, B CIeNUalbHYyI MeH3ypky kamatoT 50-100 kamens
Macia u ompenensoT ux oorem V¥ Torma odvem onnoit kamnu VI ompene-

JAAI0T U3 GOPMYJBl  =—; TJ€ 1 - YHUCJIO Kameib.

Tak Kak 06bEM KAIUTH TAKKE paBen T =d-S, To TosmuHA ciosS Macia
paBHa =b.. Eciu BBIYMCIUTH, TO TOJIIWHA CJIOS, TO €CTh JHAMETP MO-
nekyael macna Oyzer paBed d = 0,0000002 mm. JluameTp MONEKYJbI, W3-
MEpPCHHBI COBPEMEHHBIMH METOJaMHU, JAeT TOT XKe A
MOPSIIOK. Jar

Ha crnenyromem mnpumepe MOXHO BHJIETh, Ha-
CKOJBKO MaJCHbKUM SsBIsieTCs OTO uucno. Ecmm 7
YBEJIUYHUTh MOJIEKYJy BOJAOpOJAa 10 pa3mepoB s06mo- L' J
Ka, TO pa3Mep A0J0Ka COOTBETCTBEHHO OyJeT paBeH

pasmepy 3emuti. Alisher NaPadyS

2-dusuka, 6 Kiacc.

201 nomidagi 17
O’zbekiston MK



Inasa I [lepsonauansuvie céedenus 0 cmpoeHuu gewjecmsa

B HacTOoAEC BpEMs C IOMOUIBIO CICHHUAJTBHBIX J3JICKTPOHHBIX MHUKPO-
CKOIIOB MOJXHO IOJYYUTh PUCYHKH CPABHUTENIBHO OOJBIIUX MOJEKYI U
HEKOTOpPBIX aToMoB. Pasmep atoma Bomoponaa pasen 0,0000002 mMm, a mo-
nexynsl paBed 0,00000023 mm. Oka3wpiBaeTcsi pa3Mep MOJEKYJIbl Oeika co-
crapiasget npumepHo 0,0043 mm.

V. Yem omauuaemca amom om mMonekynivi?

2. Kak MOXMCHO Y3HAMb, CKOILKO AMOMO8 CO0epiHcUum OaHHas Mojexyia?

3. llmo 6orvwe, monexyna unu 6axmepusn? Cpasrnume pasmepvi baxmepuu u
MOAEKynbl, pazmepvl Oakmepuu y3uaume u3 yuebnuxoe «bomanuka» unu
«300102u5).

TEMA 7

JBUXKXEHHUE U B3AUMOJIEMCTBUE MOJIEKYJI.
BPOYHOBCKOE ABUXEHHUE

OTkpoeM B KOMHaTe (pIakOHYMK AYXOB M KalHEM UX cebe Ha pyky. Ye-
p€3 HEKOTOpOe BpeMs 3amax AYXOB MOYYBCTBYIOT U Apyrue. Ecium oTkpo-
€M 4YallKy C CyXMM Ha(TaJMHOM U IOCTaBUM €€ Ha CTOJ, TO BCE MOYYB-
CTBYIOT 3amax Ha(bTaJ'II/IHa. Y10oOBI MBI IMOYYBCTBOBAJIM 3alrax, MOJICKYJIbI
HaTanuHa WM AYXOB JOJDKHBI JOCTHYL HAIUX HO3JApeH. 3HAYUT TYXH
WM CyXxol Ha(TaluH COCTOAT M3 4YacTULl, KOTOpble ABuUrarorcs. Ecinu B
IIOMCIICHUNU XOJOJHO, Mbl 3aTallJIMBacM IICYb. XoTs ABCpLoa mne4yu U 3a-
KpbITa, HO NOMEIEHUE BCe paBHO Harpemaercs. Kakum oGpa3om Temio oT
€YU paclIpoCTpaHsAeTcs B nomeuieHuu? B naHHOM cilydae Temionepenada
TOXE MPOUCXOAMUT 3a CUeT JBMKEHMS 4YacTUll Bo3ayxa. Eciam Obl mMoiseky-
JIbl, U3 KOTOPBLIX COCTOUT BOJa, HC ABUTAJIMCb, TO BOJAa HC TCKJa OBl B pe-
KaxX W apbIKax. 3HaUII/IT, MbI YAOCTOBCPUJIUCH, YTO MOJICKYJIbl r'a3a U BO/bI
JBUTalTCs. A ABUTarOTCS JIU 4acTULBl B TBEpAbIX Tenax? UToObl y3HATh
9TO, MPOBEAEM clieayromui onbIT (puc. 6). Bo3zsMeM mmiap, U3roTOBICHHBIN
u3 ctanu. M3 mpoBOJIOKM clelnaeM KOJbLO, Yepe3 KOTOPOE CTaldbHOM miap
npoxoaut csoboxano. Harpeem map. Ilocie HarpeBanHus map 3acTpsHET
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Leuoicenue u 63aumoodeticmeue moaexyn bpoyroeckoe ogudicerue

Puc. 6

B KOJiblle. 3a cUeT ABWXKEHHUsI MOJIEKYJl HarpeThli map pacuiupsiercs. Bos-
HHUKAaeT TaKOM BOINPOC: KakK JABHUIAIOTCS YACTHUIIBI, U3 KOTOPBIX COCTOST Be-
nrectra?

JIBWKeHHE MOJICKYJI BIIEpBBIC HAOIIOMANl aHTIWWCKH OoTtaHUK Pobepm
bpoyn. B 1827 rony oH paccMmaTpuBajd B MUKPOCKOI B3BELIEHHBIE B BOJE
MEJIKHE CEMEHa, CHopbl IulayHa. HaOmioneHus mokaszanad, 4TO 3TH CIOPbI
COBCPHIAOT HEHPEPLIBHOC JABUIKCHHUC. Z[BI/I)KCHI/IC HEC OCTaHaBJINBAJIOCh HH
JTHEM, HHM HOYBIO, JUISI MOJIEKYJ] ObLIO O€3pa3iuyHo - JIETO 3TO WM 3UMa.
[IpenacraBuM cebe, YTO €TH HTPAIOT PAa3HOLBETHBHIMH BO3JIYUIHBIMH Iapa-
Mu. CMOKEM JIM Mbl CKa3aTh, IJIe OKa)XKETCS KPACHBIM 1map uepe3 2 CEeKyH-
np1? KoHeuHo, HET, Tak Kak JBUKEHHUE LIApOB cllyyailHOe U OecrnopsiouHoe.
ToyHO Takke ABMIKEHHE MOJEKYJ SIBISETCA OECIOpSJOYHBIM 3a CUYET B3a-
HMHBIX CTOJKHOBeHMI. HenpepbiBHOe U OecniopsiioyHOe IBHKEHHE MOJIe-
KYyJ BOLLJIO B HAYKY NOJ HA3BAHUEM OpPOYHOBCKO20 08UMNCEHUA.

Ecnu Monekynbl coBepmaloT HENPEPBIBHOE W OECHOpAI0YHOE JABHKE-
HHE, TOrJa MOYeMy TBEepIble Teja U XKUAKOCTU He pacmnanaroTcsi? Mex-
Iy MOJIEKYJIaMU CYUIECTBYIOT CHJIbI HPUTSKEHUA. DTU CHUJbl YACpPKHUBa-
0T MOJIEKYJBbl ApYyT okosio apyra. Kak naneko nmpocTHparoTCs 3TH CHIIbI?
Bo3pMeM manouky u ciomaem ee. Temepb, CKOJIbKO OBl MBI HE MBITAIHCH
BOCCTAaHOBHUTH LEJIOCTHOCTh MajKH, Mbl HE CMOXEM, TaK KaK HEBO3MOXHO
JIOCTATOYHO COJHM3UTh MOJIEKYJIbl B MECTE IMOJOMKH. 3HAYUT, CHJIBI B3au-
MOJEHCTBUS MOJIEKYJ MPOSBISAIOTCA HAa OYEHb MAJICHbKUX PACCTOSHHSX.
Ot pacCcTodHud COUBMCPUMBI C PACCTOAHUAMU MCEKAY MOJICKYJIaMH. Tor-
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Tnasa I. HepGOHa‘iaﬂbelé ceedenist o cmpoeHuu eewjecmed

Ja Mo4YeMy MNpUIHNAKT APYr K APYTY IJIACTHUIIMH, TECTO, KCBATCJIbHAA PC-
3UHKA? HOTOMy YTO HUX MOJIEKYJIbI MOXHO cONMM3uTL Ha JOCTAaTOYHO Ma-
JICHBKOC pPAacCCTOAHUC. CkleuBaHUE CIIOMAHHOTO CTEKJIa OOBICHSIETCS TEM,
YTO MIYCTOTBI MEKAY JABYMsA 4YacCTAMHU 3allOJIHAKOTCA KICEM, MOJICKYJIbI
cOnMkaTCa Ha AO0CTATOYHOEC PACCTOAHUC W HAYUHAIOT IEeHUCTBOBATh MO-
JCKYJSAPHBIC CHIIBI. BHGKTpI/I‘IeCKaﬂ M rasoBad CBapKa MCTAJIJIOB 00BsICHSI-
CTCA TAKXC IICfICTBPICM MOJICKYJIAPpHBIX CHIJIL.

L N3 cTekna BeIpeXKbTE NECATH NMPAMOYTOJIBHHUKOB. Pa3zmep

nycth Oyaer Ooinbine pazmepa apyrux. [IpoTpure KaxIblii MOKpOi

MatepyaToi candeTkoid U IMoJoXuTe Apyr Ha apyra. Ha cambiit
BEpX MOJOXUTE CaMblii 0O0NbIION NpPsIMOYroiabHUK. Bo3pMurtech 3a 00Jib-
IIOM CTEKJSIHHBIA NPAMOYTOJBHUK M NoAHUMHUTE. OcCTalbHBIE CTEKJa
TOXe MOAHUMYTCS. OOBSICHUTE MPUYHHY.

2. HaneiiTe Bogy B Tapenky M omojocHuTe ee. IloBepXHOCTh Tapenaku
CTaHET MOKpOH. Bo3pbMHTE KyCOK MbLIa, MOJ0XKUTE HA TAPEIKY U HECKOJb-
KO pa3 CUJbHO HajzaBuTe. Eciau Temeps MOIHATH MBLIO, TO U Tapeika IMOJ-
HUMETCs BMecTe ¢ MbUIOM. OOBSICHUTE MPUYHHY.

1 Ilouemy meepOvie mena He pacnaoaiomcs camu coool Ha omoenbHble Mojle-

" »I=1/

2. Kakue ssnenus nokassleamnt, umo Me.f)fC()y Mmonekyaiamu cywecmeyom He
MOJbKO CUlbl NPUMAINCEHUA, HO U CUTIbL ommanikueanus?

3. Umeromces nu cuivl 83aumo0eticmeus medxc 0y MoreKyiamu 6030yxa?

20
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Hugphyszus 6 pasnuunvix cpedax

TEMA 8 1

JNPDPY3UA B PAZJIMYHBIX CPEJAX

Mp1 yxe 3HaeM, 4TO B rasax, JKMJIKOCTSAX M TBEPABIX Te€IaX MOJIEKY-
Jbl COBEpLIAIOT HENpEpBIBHOE W OecmopsigouHoe aBmxeHue. ONHO U3 AB-
J€HUH, KOTOpOE MOATBEPXKIAET 3TO, - sABIeHHEe AU dYy3un (Ha JATHIHU
diffuziya - o3HadaeT pacnpocTpaHCHUE).

B3auMHoOe NPOHMKHOBEHHME CONPHKACAWIIUXCA BellecTB JAPYyr B
Apyra BcCJeJCTBHE HeNPepbIBHOIO M 0ecrnopsiA04YHOIO JABHKEHHS 4Yac-
THI[ BellleCTBa Ha3bIiBaeTcs oughgpysueii.

B xauectBe mpumepa auddy3uum MOXKHO NPHUBECTH PaCHPOCTpPAHECHUE
3amaxa AyXoB B IIOMEIIEHHH, pPACTBOPEHHE caxapa WIH COJU B BOJE.

Pa3onbeM HEMHOTO JyXOB, OTMETHM BpeMs, OTOIEM OT 3TOro MecTa
Ha HECKOJIbKO METpPOB M OyJeM ’kJaTh. 3amax AyXOB IIOYYBCTByE€M HE cpa-
3y, a cunyctsi HekoTopoe Bpems. [louemy Ttak mpoucxoaut? I[lotomy urto
IpU HCHAPEHUU MOJEKYJbl JYXOB CMEIIMBAKTCA C MOJEKyJIaMH BO3J1yXa.
XOTsl CKOPOCTh MOJIEKYJdbl Oojblias (HECKOJbKO COT METPOB B CEKYHIY),
Ha CBOEM IIyTH OHa IpeTepleBaeT MHOXXECTBO COyJapeHMIl U MEeHseT Ha-
IpaBJICHUE CBOETO JBHMXKCHUS.

Yto0Obl HaOmonath nuGPy3u0 B KHUIKOCTAX, MPOJETaeM CICAYIOIIHMA
onbIT. Bo3pMeM cTakaH, HAachllleM B HEro OJHY YalHYIO JIOKKY caxapa.
3aTeM OYeHb OCTOPOXHO HaldbeM BOay. Uepe3 HEKOTOpOe BpeMs YBUIHM,
YTO XMJAKOCTh Ha JHE cTakaHa nmomyTHeina. Caxap pacTBOpPMIICS U MOIY-
yuica caxapHelid cupon. Ecnm cpa3y caenaTh TJIOTOK BOJbI M3 CTakaHa,
TO Bojaa He OyJeT TakoW ciajgkoil, Kak depe3 HeKoTopoe Bpems. [louemy
MeHseTcs BKyc BoAbl? Temepp NpoBeaeM OMNBIT C BOJOM M MapraHuoBO-
KUCIBIM KanueM. W B aToM ciyuae HabirogaeM mpo-
necc UG Py3uu: 1BET BOJBI MEHSETCS, MOCTEIIEHHO
OKpallMBas BOAY CO JHa cTakaHa BBepxX (puc. 7).

HaGmntonaerca nu sBineHue audy3uu B TBEPIbIX
Tenax’?

IIpoBenn Takoi ombIT. B3sau 30JI0TYyI0 W €BHH- |
LOBYIO IUIACTHUHBI, INIAKO OTWIIU(GOBAIN U MOTOXKH- Puc. 7

21



Thasa l. HepSOHa’-laﬂbele ceedenst 0 Cmpoeruu eewecmea

ad oAHYy Ha Apyryto. CBepxy NpHAaBUIU
rpy3oM u octaBuiu Ha 5 ner. Ilocne storo
YBUJIEJIH, YTO 30JIOTO WU CBHUHEL B3aUMHO
MPOHUKJIN APYT B JApyra Ha pacCTOSHUE IO-
psaka 1 mm.
Erunerckue mupaMuabpl CI0KEHBI U3 OT-
niMpoBaHHBIX KaMHEW. B MecTax CTHIKOB-
KM BOJAa HE NMPOHUKAET BHYTPb, TaK KaK B T€UEHUE ThHICSAUYEIETUH KaMHHU
CONMpPHUKACAIUCh, U MECTa CTBIKOBKHM 3a cyeT AU(DPY3uH CpoCiauch MExKIy
CO0OH.

3naunt, 1udy3us TpPOUCXOIUT B ra3ax OBICTPO, B )KUIKOCTSAX - MeEJ-
JEHHEee, a B TBEPIbIX Tedax - O4YeHb MeqieHHo. Juddys3us 3aBucUT OT
temnepatypsl. I[Ipu Bo3pacTanuu TeMmmeparypsl CKopocTh nuddy3uu BoO3-
pacraer.

Huddysus umeeT 60sbIIOe 3HAYCHHE B MPHUPOJE.

Hanpumep, 3a cuer nudQy3un BpeIHBIE Ta3bl pPacCEHBAIOTCS B BO3-
nyxe. Beiapixaemblil yriaekucisiid ra3 3a cueT nuddy3uu HE CKalJuBaeT-
cs y Hoznpeid. ConeHue oBOIIEH TOXE OCHOBAHO Ha sBJIEHUU AUPPy3un
(puc. 8). OObsicHUTE, MOYEMY.

1. HaneiiTe B cTakaH BOABI M OCTOPOXKHO OMYCTHTE B HEE KYCOK
caxapa. He memas nonpoOyiiTe Boay Ha BKyc. Onpenenure uzme-
HEHME BKyCa y BOJBI CO BPEMEHEM.

2. B nuany naneiiTe yai, BO3bMHUTE YalHYIO JIOXKKY caxapa. MeljieHHO
ONyCKaWTe JOKKY B 4Yail W HaOmrojaiiTe 3a pacTBopeHHeM caxapa. Ilocie
ONPENIEJIEHHOT0 KOJIMYECTBA OH MepecTaHeT pacTBopsAThbecsa. lloaymaiite,
IoYeMy.

1. B uem npuuuHna serenus ougpyzuu?

2. Ilouemy c nosvliuwenuem memnepamypusl ougysus npomexaem ovicmpee?
2. Ilpuseoume npumepsi oupysuu 8 2azax, HHudKOCMAX u meepovix meadax.
4. 3naeme nu 8wl dHcudkocmu, KoOmopvie He cCMeuusarmcs?
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Monexynapnoe cmpoenue meepovix mei, 2a308 u ACUOKOCHel

TEMA 9

MOJIEKYJIAAPHOE CTPOEHHME TBEPAbIX TEJI,
T'A30B U )KUJKOCTEN

3uMol BOJa B MpyJax, o3epax M peukax 3zamepsaer. Jletom - Ha-
000pOT, WPyABl BBICHIXAaIOT, MOTOMY UYTO BOJa B HHUX HcHapsierci. B
IpUpOJIE BOJA BCTPEUYAETCS B TPEX COCTOSAHMAX. 3HAUYMUT, Hap, BOJAAa U
Je] COCTOST M3 MOJIEKYJ oAHOoro Tuma. OHU OTJIMYAIOTCS TOJBKO B3a-
HMHBIM DPAacloJIO)KEHUEM MOJEKyJl W ABWKeHueM. [lap cocTouT H3 OT-
JNeJbHBIX MOJIEKYJd, KOTOpbIE COBEpPIIAIOT HENMpephiBHOE U Oecmops-
nouHoe nBuxkeHue. [lo 3Toil mpuuuHe map, MOJHUMAIOUIMKCA HAJ MO-
BEPXHOCTHIO BOJBI, OBICTPO cMemHBaeTcs ¢ Bo3ayxom. [loaTomy B
BO3JyX€ MOCTOSHHO HNPUCYTCTBYeT BOJAsSiHOM mnap. B cocTaB Bo3ayxa
BXOJAT TaKXe€ KHCIOpPOJ, YIJIEKHCHbli ra3 u apyrue rasel. Ux moine-
KyJbl TOXE€ HAXOJSTCS B HENMPEPBIBHOM H OECHOPSIIOYHOM JBUXKCHUMU.
Ecau cmoTpers cOOKy Ha nyd cBeTa, HNajaroIiuil U3 OKHA, TO MOXHO
YBUIETh YAaCTHLBl IbLIM, KOTOPBIE TOXE COBEPLIAIOT HENPEpPBIBHBIE U
OecrnopsouHble ABUKEHUSA. DTO MPOUCXOIHUT 3a CUET TOrO, YTO YACTHU-
bl MBIJIA MOCTOSHHO CTAaJKHMBAIOTCSI C MOJEKyJdaMH Bo3ayxa. Bospmem
BO3AYIIHBIA IIapuK, Clerka HaayeMm ero M 3aBsbkeM. M eciaum Ttemepb
MBIl COXMEM IIap pyKaMu, TO YBUJIUM, YTO OH YMEHBIIUJICS B OOBEME.
3Ha4YuT, ra3 MOXHO CXHMaTh. Bo3pMeM nBa mapuka, OAUH U3 HUX Ha-
nyeM depe3 TpyOOUKy MW 3aBsSUKEM, a 3aTeéM BTOPOW KOHEN TPyOOUYKH
COCMHUM CO BTOPBIM WHIApOM M 3aKkpenuM map. Temepb, €ClIU MBI pa3-
BSDKEM TEpBBIA Iap, TO BO3AYyX 4epe3 TpyOouKy mepeiiieT BO BTOpOW
map (puc. 9). 3Ha4UT, Ta3 MOXKET CBOOOJHO MEPEXOJUTHh H3 OJIHOTO
o0bema B apyroii. B kakoii ObI
COCyIl MBI HHM IOMECTHJIH Tas3,
OH 3aliMeT Bech 00beM cocyja.

PaccTosinue wmexay MoJexy-
JJaMH Ta3oB B CPEJHEM B JECATH Puc. 9

23



Tnasa 1. Ilepsonauanvuvie cgedenus 0 cmpoenuu gewecmea

pa3 Oombuie, yeM pa3Mmepsl MoJiekyn. Ha Takux paccTOSHHUX cuJla B3au-
MOJEUCTBUS MEXIY MOJIEKYJIaMH OY€Hb MaJ€HbKas.

I'a3 He umeeT coOcTBeHHOI (popmMbl U 00BEMA.

Ecam XHIKOCTH HAJIUTh B COCYJ, OHa 3aliMeT 00BEM 3TOro
cocyla, HO COXpPaHUT cBOMl 0oO0beM. Bwl Xxopomo 3Haere, 4yTO MpoOXJaaH-
TEeNbHBIE HANMUTKU NpOJalOTca B cocynax oowvemom 1,5 m, 1 am 0,5 m.
loprouee st aBTOMOOWMIIEH TOXe HM3MEpseTcs B JIUTpax. B KHAKOCTAX
MOJIEKYJIBl PacIoyiaraloTcs OJIM3KO, W MOITOMY OHHM 007anaroT 3aMETHOM
CUJION MPUTSKEHUS, HO MOJ COOCTBEHHON TSKECThIO PACTEKAlOTCS M 3a-
HUMaT 00beM cocyaa.

Cuna OPOTAXKECHHUA MOJCKYJT XKXHUIKOCTH HE AJOCTATOYHO BCJIMKaA IJIA
TOro, YTOOBI JKUJIKOCTh MOTJIa COXPaHATh ompenaeneHHyw ¢opmy. Hecmo-
Tps HA 3TO CKHMATh XUAKOCTH OYEHb TPYAHO. B OZHOM 3KCIEpUMEHTE,
4yTOOBI CIXKATh BOy, €€ HaJIMJIH B CBHHHOBLII}'I map 1 3amasijii KPbIIIKY.
3aTeM Map yJapuJId TSKEIbIM MOJIOTOM, IIPHM 3TOM BOJa HE CXKajlach, HO
IOJ BO3IE€HMCTBUEM BOJIBI, LIAp JIONHYJ M BOAA BHITEKIA.

KuakocTth 00JagaeT cOOCTBEHHBIM 00HEMOM, HO He 00JiajgaeTr
dopmoii.

MHoTHE OKpyXaroImue HaCc MPEAMEThI COCTOST U3 TBEPIBIX TEN: pydKa,
napra, MamwuHa, gomMa u T.J. OHU Bce MMEIOT COOCTBeHHYIO ¢dopmy. Uro-
Obl M3MEHUTH WX (OPMY, HAJO MPHIOKHUTH OOJBIIUE YCHIUA. MOJICKYJIbI
(aToMBI) B TBEpJABIX TeJaxX pacroJyiaraloTcs Onuke, 4eM B KHAKOCTAX. Kpo-
M€ 3TOr0, OHM PAcCIOJIATAIOTCs YIMOPSJOYCHHO M COBEPIIAIT KOJIeOATENIh-
HbIE IBUXEHHUS B MECTaxX PaCHOJIOXKCHUS.

Hanpumep, Monekyna numeBon coyu
nmeer Gopmyny NaCl, To ecTh COCTOUT
u3 atomoB Na - Harpus u Cl- xmopa.
BzanmMHoe pacmonoxxeHue aToMOB IMpH-

81(\:? BegeHo Ha puc. 10. Eciim ux coequHHTH
NpSAMBIMH JIMHUSIMHU, TO OyJeM HMETh
Puc. 10 BUJI PEUIETKH.
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U3zyuenue sienenus oupghysuu 6 scuoxkocmsx

H3menenue PpacCIiojioKE€HUsd aTOMOB MOXCT HU3MCHUTHL CTCICHL TBCPIO-
ctu tena. Hampumep, rpudenp kapanpamia, KOTOPbIM Bbl MOJIb3yEeTECh, U
anMasz-OpuiimaHT coctost u3 aromoB yriaepojaa (C). Ho pacmomnoxenue
aTOMOB B HUX Pa3JIU4HO.

TBepable Tejia COXPAHAIOT COOCTBEHHBbI 00beM U (opmy.

1. Moocno nu nepesecmu meepovle mena ¢ 2a3000pa3Hoe cocmosHue?

2. Buodenu au 6vl 8030yx 6 meepoom cocmosnuu? Ecau ne eudenu, moocem,
caviuwiany 06 smom?

3. JKesamenvnas pe3unka sgnsiemcs meepoviM meiom, HO 1e2Ko meHsem @op-
my. Kax evt oymaeme, 6 wem npuuuna amoeo saeienus?

4. IIpugeoume npumepuvl UCNONL3OEAHUS CEOUCME MEEPObLIX Mel, dAcUOKocmell
u 2azo6 ¢ boimy

TEMA 10

N3YYEHUE SABJEHUA JUOPPY3IUNU B KUIKOCTAX
(BRITIOJIHAETCAOMA)

Heobxooumvie npunaorexcnocmu. JIBa crakaHa, KpUCTaJIBI MapraH-
LIOBO KHUCIIOTO Kajus.

Boinoanenue pabomoi.

1. HaneliTe B mepBbli CTakaH BOLY M NOMECTHTE CTAaKaH B XOJIOOHUJIb-
HUK, BO BTOPOW CTakaH TOX€ HAJIEUTE BOAY M MOCTABBTE €r0 B TEIIOE
MECTO.

2. He B30anThiBas BOJAy B CTaKaHax, MOJOXXHUTE B HUX KPUCTAJJIbI Map-
TFaHIIOBO KHCJIOTO KaJIHs.

3. JIBa pa3a B neHp HaOdroJalTe 3a M3MEHEHHEM I[BETa BOJBI B CTaKa-
Hax (Ha CKOJIbKO MUJUIMMETPOB MOJHSIIACH BEPXHSS KPOMKA).

4. Tlo pesynbTaTaMm HaONIOJEHUN paccuuTaiiTe CKOpOoCTh NUPPy3Un MO
bopmyne D ~r1 g e M- BbICOTAa XUIKOCTH, OKpACHUBIIEHCS B KPaCHBIH
BET B pesynbrate nuddysuu, / - Bpems.

5. HanmumuTe CBOM BBIBOJIHI.
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Tnaea . Hepeonaqaﬂbnbze ceeoeHust 0 cmpoenuu eewecmed

26

KOHTPOJIBHBIE BOITPOCHI K I'V/TIABE 1

«BHYTPI/I aToMa UMCIOTCA NYCTOTBHI U OTACJIbHBIC YaCTHU, U AaTOMbI BCE HaXO-
JATCA B IBHKCHUI)). KOMy IMpUHAIJICIKAT 3TH ciosa?

A) ABHUIICHHA. B) AGy Paiixan bepynu.

C) AGy bakp ap-Pa3u D) lemokpwr.

CKOJIBKO aTOMOB COJIEPKUT MOJIEKyJa yriaekuciaoro raza- C02
A) 2. B) 3. C) 4. D) 5.

KakoBa HauMeHbII1asi 4acTh BELIECTBA, COXPAHSIONIAsl €ro CBOMCTBA?
A) O6bem 1 mv™ B) Monekyna.

C) Atom. D) Jlro6as manast 4acTb.

[Touemy MoONEKyNBl KHIKOCTH B TpOIeCCe ABWKCHHS HE pa30eraroTcsi BO
BCE CTOPOHBI?

A) U3-3a atMOC(epHOro aBiIeHHUS.

B) M3-3a cui B3aMMHOTO NPUTSHKECHUS.

C) Uz-3a muddysun.

D) U3-3a npuuuH, NpuBeIeHHBIX B MyHKTax JI, B, C u D.

Kak nBuxyTCsi MOJEKyJbl (aTOMBI) TBEpAOTO Tema?

A) CoepmaroT 6ecriopsI09HOE TTOCTYTATEIHHOE JBIKEHHE.
B) JIBuratorcst mo OKpy>KHOCTH.

C) ComepmiaroT kojiebaTeIbHOE IBIDKEHHE.

D) Onu He yyacTBYIOT B JBMKEHUH.

Kakast *HJKOCTh TIpU TEPEX0Jic B TBEPJOE COCTOSHHE IOJIy4aeT HOBOE Ha-
3BaHUE?
A) Moroko. B) Bona. C) Macio. D) Crmpr.

OnuHaKoBO JIM PacCTOSTHUE MEXY MOJIEKYJIAMH XUIKOCTH M Ta3a, Haxozs-

LIMMUCS TIpU OJIMHAKOBOM TemrepaTrype?

A) He onunakoBo. B uakocTsx paccTossHue OoJiblIe, YeM B ras3ax.

B) OmmnakoBo. Tak kak OHM HAaXOISTCS MPHU OJMHAKOBOHM TeMIepaType.

C) He ogunakoBo. B >KMIKOCTSIX paccTOsIHHE MEHBILE, YeM B rasax.

D) He ogunakoBo, eciau MOJEKYJNbI KUJKOCTHA U ra3a He SIBJISIOTCS MOJIEKY-
JaMU OJHOTO BEILECTBA.



&

10.

11

12.

13.

14.

KOHmpOJleble B0NpOCHL K 2naee 1

B kakoMm cnydae caxap ObICTpee pacTBOpSETCS: B TOpsUei HWIIM XOJOAHOM
Bojie?
A) B ropsiueii Boze, Tak Kak CKOPOCTb MOJIEKYJI BOABI OOJIbIIAs.

B) B XOJ'[OI[HOﬁ BOIC, TaK KaK MOJICKYJIbI BOAbI OKAa3bIBAKOT MCHBIICC COIIPO-
TUBJICHUC JIBHXXCHUIO MOJICKYJI Caxapa.

C) B ropsiueit Bome, Tak Kak CKOPOCTh JBH)KCHHSI MOJICKYJl BOJABI M caxapa
OoJibIas.

D) B xonomHoli Bojzie, TaK KaK CKOPOCTH JIBIXKEHHUSI MOJIEKYJI BOJABI MaJleHb-
Kasl.

Mosnekya Kakoro BeIecTBa COCTOUT U3 TPEX aTOMOB?

L. Bona. 2. Kucnopog. 3. Bogopogn. 4. YrieKkucIblil ras.

A L B) 2. C) 3. D) 4.

B xakoMm cocTostHuN HaxXoauTCs BCIICCTBO, €CJIM IIPU CXKATHUU €TI0 00BeEM YMCHb-

maeTcs?

L Tas3. 2. XKunkocTb. 3. Teepmoe Temo.

A L B) 2. O 3. D) 1u 2.

UeM oTnuuaeTcss MOJIEKyJia XOJOAHOW BOJABI OT MOJIEKYJBI TOpsiYcH
BOJBI?

A) Maccoii.  B) Paamepamu.  C) Cxopoctero. D) He otnmmuarorcs.
CKOJIBKO aTOMOB KHCJIOPOJa COJIEPKUTCS B MOJIEKYJIE YIIIEKUCIIOrO rasa?
A) L B) 2. C) 3.

D) B coctaBe MoJIeKybl HET aTOMa KHCIOPOJa.

Ha kakoM siBeHHH OCHOBaHa CBapKa METAJJIOB?
A) Muddysus.

B) bpoyHoBckoe nBUKEHHE.

C) Cuna nputTs’eHusI MEKAYy MOJIEKYIaMHu.

D) Monekynbl COCTOST U3 aTOMOB.

YeMy npuOIU3UTENBHO paBeH JUAMETP MOJIEKYJIbI BOJIbI?
A) 0,0002 mm. B) 0,00002 mm.

C) 0,000002 mm. D) 0,0000002 mm.
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Tnasa l. HepGOHa'laJleble ceedenist 0 cmpoeHuu eewecmea

SAKJITIOYUTEJIBHASA BECEJA

B HmkenpuBeneHHOW Tab/auIe Bbl 03HAKOMHTECH ¢ KPATKHM CO/Iep:Ka-

HHMEM TEM, H3J0KCHHBIX BO BBCJICHHH H IIaBE L

dusuyeckue Teaa

dusuueckue
MPOIECCHI

dusznueckue
BEJIUYHMHBI
MexnaynapoaHas
cUCTEeMa eIMHUIL
(CH)

Metp (M)

CekyHza (c)

ATom

Monekyna

Auddysus

Bbpoynosckoe
JIBHKEHHE

Monexynspusie
CHUJIBI

28

Bce BeTpeuaromuecs B mpUpoJie Tenla.

IMpoueccel, nMpu KOTOPBIX YaCTHLBI, U3 KOTOPBIX COCTOST Belle-
CTBa, OCTAIOTCs 0€3 U3MEHEHHs.

[TapameTpsl, MO3BOJIAIONINE U3MEPUTH TeJla UIH (PU3UUECKHUE MPO-
LIECCHI.

Beenena B 1960 romy. B Heli OCHOBHBIMM HPHUHSTHl 7 €IUHHIIL:
nnuHa (MeTp), Macca (KuiiorpamMm), BpeMsi (CeKyHHa), cuijia TOKa
(ammep), Temmepatypa (KeIbpBHUH), CHJa cBeTa (KaHIena), KOJIHWYe-
cTtBO BemiecTBa (Mosb). OcTanbHble QU3HYECKHE BEIHIUHBI TIOIY-
yaloTcad U3 ocHOBHBIX. Hanmpumep 1Jx=1H wm

CU. Yucnen-
HO paBHa MYTH, MPOXOJUMOMY cBeToM 3a 1/299792458 cexyHIBbI.

Enguanna mnuasl. OcHOBHasg €IHHHUIIA CHUCTEMBEI
OTaJIOH H3rOTOBJIEH W3 IJIATHHO-UPHUIUEBOTO CILIaBa. XpaHUTCSH
Bo ®panuuu.

OcHoBHas

cucrembpl CH. IIpubnusurenbHo

1/86400 gacTtu comHeyHbIX cyTOK (I cyTku =24 waca=86400 c).

CAuHHIa paBHa

[Mo-rpeueckn - Hemenumblii. HanmmeHpimass gacTtuma, COXpaHSIO-
miasi CBOMCTBAa XMMHYECKOIr'o 3JIeMeHTa. B Hacrosmiee BpeMs H3-
BeCTHO 88 e€CTEeCTBEHHBIX JJIEMEHTOB, 17 M3 HHUX MOJy4YeHHl B Jia-
6opaTopusx.

HauMenbpias vacTtuna, coxpaHsiomas cBoiicTBa BemiecTBa. Mo-
JEKYJIbl B BEIIECTBE COCTOST M3 OJWUHAKOBBIX MJIM HEOJHMHAKOBBIX
aTOMOB.

B3aumHOe MpOHUKHOBEHHE OJHOI'O BEILIECTBA B JPYyTroe€.

DT0 NPOUCXOAUT B razax OBICTPO, B XHUAKOCTAX MEIJICHHO, B
TBEPABIX TeJaX OYEeHb MEMJIEHHO. Y OBICTPSETCS C TMOBBIIICHHEM
TeMIIepaTyphl.

BecnopsimoyHoe u Henmpckpamariieecs JBUKCHIUE MeIbYalIIuX da-
CTHUIl B ra3e MM XUJIKOCTU. DTO ABMKEHHE BO3PACTAET C POCTOM
temmeparypbl. [Iponecc Obln u3ydeHn B 1827 romy aHriaumickum 60-
TaHukoM P. BpoyHowM.

Cunbl OTTaJKUBaHUA M NPUTSIKEHUA MeXAy Mojekyinamu. [Iposs-
JSAI0TCS HAa OYEHb KOPOTKOM PacCTOSHUU.



MEXAHUYECKHE
ABJEHUA

I''TABA

- MEXAHHYCCKOC IBMIKCHUC TCJ;

- mpeAcTaBJeHHE 0 PABHOMEPHOM
M HEPABHOMEPHOM BHKEHHH;

- (¢u3nyeckne BeIHYHHBI M UX
n3MepeHne;

- BeJHMYHHBI: IIyTh, BpeMs, Macca,
o
IIJIOTHOCTH M HUX OIIpeaecJI€cHHuE HaA
pen m=102>
l'lpaKTl/IKe;

- JaBJIeHHME B ra3ax M KHAKOCTHAX;
- 3akoHbl Ilackansa u Apxumena;

- SIBJICHHMA B JIBHIKYIIHXCH
AKHUAKOCTHAX,

- pabdoTa, 3Heprusi ¥ MOUIHOCTbD.



Twea Il. Mexanuueckue siénenus
BBOJHASI BECEJA

B noBcenHeBHON KH3HM HaM BCTPEUYAETCS MHOXKECTBO JBHKYIIUX-
cs Ted, MAUIMH M MEXaHM3MOB: aBTOMOOMIIM, BEHTHUJSATOPHI, HACTEHHBIE
W pydYHbIE MEXaHWYeCKHEe 4achl W JAp. Ecim cMoOTpeTh Ha ABWIKCHHE aB-
TOMOOUJIA, TO BHUJIHO, YTO PAa3JIMYHBIE €r0 YacTH COBEPIIAIOT Pa3IUYHBIE
nBmwxkeHus. Ecam xopmyc aBTOMOOMIISI ¢ TPY30M M C BOJIUTENIEM JBHUTACTCA
BIEpe] WJIM Ha3aJ, TO KoJieca M MpOoIesuiep IJs OXJaXJeHUs IABUTATEIs
COBEpIIAIOT BpalmaTelbHOE ABWIKeHHUE. J[BUWKeHHWe Bmepexa, Ha3aa, BBEpX,
BHM3, HalpaBO W HAJEBO HAa3bIBAIOT MOCTyNaTeJbHBIM ABU:KeHHMeM. Tak
KaK MasTHUK OT CTE€HHBIX YacOB COBEPLIAET MOBTOPSAIOIINECS IBUKEHMUS,
TO €r0 JBH)KEHHE HA3hIBAIOT KOJIe0ATEeJIbHBIM JIBHKEHHEM.

Takum 06p3.30M, ABUIXCHUC BCCX TCJI, OKPYXAKIIMUX HAC, MOXHO pas-
JACJIINTb HA TPpU BHUAA.

1. ITocTynaTtenbHOe ABHKEHHE.
2. BpamarejibHoe JIBHKEeHHE.
3. KosnebaTesbHOE ABHIKECHHE.

He Bce Tena mMoryt HaxoAWThCS MOCTOSHHO B JBMKeHHMH. Hampumep,
MOJBEIIEHHBIN Ipy3, omopa B 3JaHUU, BepeBka s O6enbs u T.4. C nmepBo-
ro B3IUIAJla KaXKETCsA, YTO JUISI HUX HET HUKAaKoW 3akoHoMmepHocTu. Ha ca-
MOM Jiesie, 9T00 OHM OCTaBaJIWCh B COCTOSIHMM PAaBHOBECHS, HYKHBI OIpe-
JIeJICHHbIEC YCIIOBUS.

MexaHndeckoe JBHKEeHHE TeEJd, a4 TAKIKE UX COCTOAHUC NMOKOA BMECTE
HA3bIBAKTCH MEeXAHUYECKU.U A6/ICHUEM.

Cmooceme nu vl Ha npumepe edyujeco 6el0CUneducma nOKaA3ams 4Yacmi,
cogepwanwue:

1) nocmynamenvroe Oguodicenue;

2) spawamenvHoe 08UCeHUE;

3) xonebamenvnoe Oeudcenue?



Mexanuyeckoe osucenue men Tpaexmopus

TEMA 11

MEXAHHWYECKOE ABUKEHUE TEJIL.
TPAEKTOPUA

Brl, cuas B kiacce, ciaymaere Ypok (GHU3MKH, KOTOPBIA BEIET YUHUTENb.
Ho storo, BbIASA U3 JOMa, Bbl NpULUIM B mKoay. CTOJ, 3a KOTOPBIM BbI
CHUJIUTE, 3/1aHUE LIKOJIBI - BCE 3TO CTOUT Ha MecTe. M3 OKkHa BUIHO MpPOXO-
JISIUX JTI0Aed, aBToMoOMIu. [ Ha HUX, BbI JejlaeTe BBIBOJ O TOM, YTO
HEKOTOpPBIE NPEIMEThl HaXOASATCS B JABM)KEHUU, a HEKOTOpbIE - cTOAT. [le-
Jasi Takue BBIBOJIBI, HA 4YTO Mbl OoOpaTunu BHuUMaHue? Kaxngas Beuip win
peaMeT B JaHHBI MOMEHT HaXOIMTCA B ompeneiaeHHoMm Mecte. Hanpu-
Mep, mapra 3a KOTOpPOH BBl CHIMTE, HaXOAUTCS B TPEX METpax OT JBEPH.
Yuutenp cUAUT B JBYX METpax OT Bac. YUMUTEIb, BCTaB C MECTa, MOJOLIEIN
K nocke. Tenmepb OH OT Bac HaxoauTcs B 2,5 meTpa. 3HAYUT, IMOJOXKEHUE
YUMUTENS B KJIACCE€ U3MEHMWJIOCHh C TEYEHHEM BpeMEHHM. TOYHO Takxke u3Me-
HEHHE TOJO0XEHUsS aBTOMOOHUIIEH C TeYEHHMEM BPEMEHU IO OTHOLICHUIO K
BaM NPUBOAUT Bac K MBICIM O TOM, YTO OHM IBHXKYTCA. [[BHXKEHHE Bcex
ux Oy/leM Ha3blBaTh MEXAaHHYECKHM JBHKEHHEM.

Mexanuueckum OeuiiceHuem HA3BIBAETCsl H3MEHEHHE C TeYeHHeM
BPEMEHH IOJOKECHHUS TeJIa OTHOCUTEJbHO APYIrUX TeJl.

[lon cnoBamMu «Ipyrux TeN» Mbl IOHUMAEM JEpPEBbs, 3[aHUSA, CUIEHbS
B BaroHax mnoesna u nap. M3-3a Toro, 4to Mbl paccMaTpUBAaeM H3MEHEHUE
MOJIOKEHHSI TEJl CO BPEMEHEM OTHOCHUTEIbHO BBIOPAHHBIX HAMH TeN, 3TH
TeJa Ha3blBAIOTCS TeJaMH oTcyera. Tenga oTcyeTa OTHOCHUTENBHO OJHUX
TeJ MOTYT OBITh HEMOJBWXHBI, @ OTHOCUTEIBHO JPYTUX - B ABHKCHHH.

Hanpumep, eciau 3a teno orcuera B3ATh moe3n TamkeHT-Camapkasf,
TO IacCaXMp OTHOCUTEIbHO BaroHa moesaa Oyner HemojBwxkeH. Ho cam
BaroH JIBMXKETCS OTHOCHUTEJNBHO 3eMiik. [lo3TOMy mpHM H3ydYeHHUU OBUKE-
HUS 00s3aTEIbHO HYKHO BBIOpaTh TEJIO OTCYETA.

IIpn cBOEM IBM)KEHHHM Teja MHOTAA OCTABISIOT CIEJ B IMPOCTPAHCTBE.
OTOT cien Ha3piBaeTcsd TpaekTopuei. IlpuMepamu 3TOMy MOTYT OBITH
clenbl, OCTAaBJICHHBIE aBTOMOOMIIEM, TPAKTOPOM B IOJIE WU CaMOJIETOM,
JeTsimuM B HeOe. B 3aBHCMMOCTH OT TPaeKTOPHH, JABHKEHHE MOIKeT
ObITH NPAMOTUHEUHbIM WIN KPUGOJIUHEUHbIM.
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Tnasa Il. Mexanuueckue signeHus

Puc. 11 Puc. 12

Ocpk B koneca aBTOMOOWIIS OTHOCHTEIBHO 3€MJIHM JABHIKETCA HMPAMOJIU-
HEeliHO, a Touka 4 Ha 000Je KoJieca OTHOCHUTEIBHO OCH B JABHXKETCA KpH-
BonuHenHHO (puc. 11). Tpaexktopuss cnoprcmeHa, Oerymero mo CTaauoHY,
MEXJy TOYKaMH [ u 2 - KpPUBOJIMHEHHasA, a MeXAy Toukamu 3 u 4 - nps-
MoJinHelHas (puc. 12).

dopMa TpPacKTOPUH OTHOCHTEIBHO pPacCMaTpUBAeMOro Tejla OTCYETa
MOKeT ObITh pasznuuHoil. Hampumep, ecnu aBuxeHue JIyHbl OTHOCUTENBHO
3eMIu OPOMCXOAMUT MO KPYyry, TO OTHOCUTENbHO COJIHIIA OHO UMEET CIOXK-
Hyl0 (opMmy, Tak kak 3emisa BMmecTe ¢ JIyHol Bpamarorcs Bokpyr ConHia.
TouHO Takke TpaeKTOpHUs JBUKEHHMS KOHYHMKA IpOIMesiepa, OXjaaxaarolle-
ro JBUraTellb, OTHOCUTEIbHO ABUTATENs HMMeeT (GopMy Kpyra, a OTHOCH-
TEJIbHO 3eMJIM OyJeT BUHTOOOpa3HOM.

He Bcernma ynaercs n300pa3uTh OBUXKYIIEECS TEJIO Ha PHUCYHKE.

IHo3ToMy B ciay4dasix, KOrjaa AJUHA TPAeKTOPUU HAMHOIO 00Jb-

e pa3MepoB Teja, TeJO MOKHO pPaccCMaTpUBaTh KaK MaTepH-
aJbHyW TO4YKy. Hampumep, camonet, netsmuil m3 Tamkenta B byxapy,
MOXKHO paccMaTpHUBaTh KaK MaTepuanbHylo Touky. Ho moesn, mpoesxkaro-
U 10 MOCTY, HElb3s pacCMaTpUBaTh KaK MaTepUANbHYI TOUYKy. CIoBO
«MaTepuaibHbIi» O03HAYaeT, YTO TEJIO COXpPaHSIET Maccy, CKOpOCTb U APY-
Tue (I)I/ISI/I‘ICCKI/IC BCINYUHBI.

1. Ymo nasvieaemcs mexanuuyeckum OGuiCenuem?

2. Ymo e6vl nonumaeme noo croéamu «meia omcyemar?

3. B kaxom 08udiceHuu yuacmeyem KOHYUK PYUKU, Ko20a 6bl nuuieme?

4. [Ipusedume npumepvl ciyuasn, Ko20a 08UNCYUjeecs Melo MONCHO paccmda-
Mmpusamov Kax MamepuaibHyo mouxy.
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Ilymb, npotidennblii menom, u epems, 3ampavenHoe na Mo
TEMA 12

NyThb, IPOUAEHHBIN TEJIOM, U BPEMS,
3ATPAYEHHOE HA 9TO. EJUHULBI NPOUJEHHOI' O
NYTU U BPEMEHHA

Bri yY3HalIu, 4YTO C TCUYCHHUEM BPCMCHHU IIOJOXCHUC TCJIa H3MCHA-
ercsa. Jlnga ompeneneHuss 3TOrO0 H3MEHEHHUS BBOJASATCA TMOHATHSA NYTh
(paccTosiHue) U BpeMH.

Ilymv (paccmosanue)-3mo AJINHA TPACKTOPUM ABHUKEHHUS TeJia.

Jlns u3MEepeHusi pacCTOSHHS HCIOJb3YIOT €IUHHUIY JJIUHBI - MeETP.

Jns oOo3HaueHuss paccTOosHUsA OepyT mepBble OYKBBI s U /
AHTJIIMHCKHUX CIIOB Space - paccTos HUe, /m g//?-nnu Ha*,

JIBuKeHHue Teja MPOMCXOAUT B TEUEHUE ONpeaesieHHOro BpemeHu. llo-
HATHE BPEMEHM - OYEHb CIOXKHOE, MO3TOMY €My HEBO3MOXXHO JaTh IpO-
ctoe onpeneneane. OTrpaHUYINMCS 3HAKOMBIMU TOHSITHSIMU.

Hanpumep, aBToOyc mpeogonen paccrosinue oT ['ynucrana nqo Tamkesn-
Ta 3a 2 yaca. Bpemsa o6o3nauum OykBOW / OT mepBOM OYyKBBI aHTIUICKOTO
cnoBa time - BpeMs. 3HaduT /= 2 yaca.

B 3aBucuMoOCTH OT JJMHBI NPOMIEHHBIM NyTh AJIsI yH0OCTBAa U3MeEps-
eTCs TaKXe B KUJIoMeTpax (Km), Jenumerpax (am), caHntumerpax (cm) u
MUJIUMMeETpax (MM).

Hanpumep, cpennee paccrosHue ot 3emaun jpo ConHioa paBHO
150000 000 xm, cpennee pacctosinue ot 3emau g0 Jlynasr 384 000 xwm,
panuyc 3emnu ~ 6400 kM, paccrosHue ot Yprenua no Hykyca ~ 170
KM, JUIMHA HIKOJBHOM OeroBod nopoxku 100 M, JJIMHA NPOWAEHHOTO

YIUTKOW myTH 15 cMm u T.x.
1 xmMm= 1000 M; 1 M= 10 ;mM; 1 1M = 10 cMm; 1 cM = 10 MM.

*B mocnenymoueM (u3MYecKHe BEIHYHMHBI OyaeM o003HauyaTh MEpBbIMU OyKBaMH aHTJIHM-

CKHX CJIOB.
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Inasa Il. Mexanuueckue sagnenus

Bpemst nBuxeHus Ten u3MepsieTcs B ceKyHaax. llpu HeoOxoammocTu
BpEMsI MOXKHO HU3MEPATh B MHJUIMCEKYH/1aX, MUHYTaX, 4acax, CyTKax M T.n.

1 cytkn =24 yaca; 1 wac=60 munyT; 1Munyta=60 cexkyHS.

I[.]'Ifl CPaBHCHHUHA BPEMECHH ABUKCHUA TeE€Jad H npoﬁnennoro
NyYyTH M3MEPCHHbBIC BCJIUYHHBI HAAO0 IPUBECTH K OI[HOﬁ CHC-
TEME.

[TocumraiiTe, CKOIBKO MIAroB OT AoMa A0 IIKOJbl. [Ipm momomu

JUHEWKU WA U3MEPUTEIbHOW JEHTHI ONPENEIUTE UIMHY OJHOTO
mara. YMHOXbTE JAJIWHY OJHOTO IIara Ha KOJWYECTBO IIAroB U ONpPENENIH-
T€ pacCTOAHHUE B METpPax.

L Ilpugedume npumepsi, K020a ONUHY YOOOHO U3MEPSAMb 6 MM U CM.

2. Kaxumu ewe uzmepumenvbnviMu npubopamu Kpome AuHeUKU U UMepU-
MeabHOoU JeHmbl, Gbl NOIb308ANUCL 8 NOBCEOHEGHOU JHCUZHU, 0N UsMepe-
HUsA ONUHbL?

3. Ckoavko uacog 6 00HOU Hedene?

Wi * Pazmep camoro manenpkoro atoma - 0,00000001 cm.

*Paszmep camoro manenwskoro siapa - 0,000000000001 cwm.
*Paccrosnue ot 3emnu go Gnmxaiimeit 3se3asl ~ 10000000000000000 xm.
*Paccrossaue ot ConHia 10 3eMJIM CBET MPOXOJUT NPHOIU3UTEIBLHO 32

8 MUH.

*Bpems ogHoro moiHoro o6opora 3eman Bokpyr ConHna- 1rom.

*BpeMsi ogHOro mojsHoro o0opora camMoOro NajieKoro HeOECHOro Tema-
[Tnytona Bokpyr ComnHna - 246 net (B 3eMHBIX rojax).

*Bospact ConHua u nna"etr cuurtaercs paBHbiM ~ 4700000000 ner.
Ho mpuHsaTus MeXAyHapOOHOW CUCTEMBI €AWHUI B pa3IMYHBIX CTpa-
Hax CYIIECTBOBAJHM CBOM €IMHHIBI H3MepeHHs. Hanpumep, B AHrIUU U
Coenunennbix Illtatax AMepuku s HM3MEpPEHHS IIMHBI HCIOJb30BaIU
cnenyomue enuaubl: 1 groim = 2,54 cm; 1 oyt = 12 mroiimos = 30,48 cwm;
I muns = 1609M; 1 mopckas mung = 1852 m. B Poccuu enquuuiiaMu JIuHBI
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Ionsinwe 0 pagHOMepHOM U HEPABHOMEPHOM OBUIICEHUU

cnyxunu: 1 Bepmok = 4,445 cm, lIBepctra = 1066,8 M, 1 apmun = 71 cm,
1 munsg = 7 Bepct = 7467,6 Mm; lcaxens = 3apmuna = 2,13 m. B Cpenneit
Aszun: 1 mar~63-71 cm; 1 msaae~ 19-21 cm; 1 Bepcra~ 1066 M; 1 mydok~
~9 cMm, 1 manen ~ 2,18-2,28 cm; 1 papcanr ~ 9000 maros ~ 6000 m.

TEMA 13

HOHATHUE O PABHOMEPHOM N HEPABHOMEPHOM
ABUKEHHUU. CKOPOCTb U EJUHUIIA EE USMEPEHUA

B npeBHOCTHM HamM NpeaKd U3 OJHOM CTpaHbl B APYTYIO WM U3 OJHO-
ro ropoja B Ipyroi nepemeuiagnch Ha Jomansix v sepomonax. Ha gopory
YXOAWIN Hexenu, a uHorzaa u Mecsupl Ceifyac B 11000i KOHELl MUpa MOX-
HO IIONacTh B T€UEHHE JAHS, TaK KaK CPeACTBa JOCTAaBKM W3 OJHOTO MecCTa
B Ipyroe cTaju OBICTPOXOJHBIMU. 3HAYHUT, T€Jda OTHOCUTENIBHO APYT JApyra
IEepPEMEIIAOTCA: HEKOTOPBIE - OBICTPO, HEKOTOPBIE - MeUIeHHO. [l ydera
3TOr0 BBOAAT (PU3UYECKYI0 BEIUUMHY - CKOPOCTb.

Crxopocmv mena - 3TO BeJIHMYMHA, paBHas NPOHICHHOMY IYTH 32
e¢IHHHLY BPEMEHH.

CKopoCTh MO-aHTIUNUCKH- Ve/oc/Yy, TOITOMY OHa 00o3HavyaeTcst OyKBO V.

IIpolineHHBI !l MTYyTH s
Ckopocthb = L s 0=7
Bpems, B TeueHHE KOTOPOTO 3TOT MYTh OBLI MpOHIEH 1

Eaunnna cxkopoctu [0)= 17
[Iycts ckopocTh Beiocumenucrta paBHa o= 107,

DTO 3HAuYUT, 4TO 3a lCEeKyHIy BEJIOCHIEAUCT MPOE3KAET PACCTOSHHUE,
paBHoe 10 M. OOGBIYHO CKOpPOCTH aBTOMOOUIEH u3MepsiioT B kM . Ecnu
CKOpOCTh aBTOMOOUINS paBHa 8 0" -, TO Torma aBTOMOOMJIL TIPOE3XKAET 3a

1 yac 80 kM.
Ecnu yuects, uto 1 xm = 1000 m u 1 wac = 3600 c, To

.km _ 1000 IOwMm
luac ~ 3600 c “ 36 c'
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I'nasa Il. Mexanuueckue sieneHus

IIycth ckopocth aBTOMOOMIS OyaeT 72-q”j, B  OHa BBIpA3WTCs Cle-
OYIOIAM 00pa3oMm:

TEtge — 72 %2%%“3 - 20 wk.

Eciaun kakoe-1u00 TeJio 32 J00ble paBHbIe NPOMEKYTKH BpeMme-
HU NPOXOAMT OJMHAKOBOE PACCTOSHHME, TO TaKoe JBHMKeHHE Ha3bl-
BAeTCH PAGHOMEPHBIM.

[IpuMepoM MOXKET CIYKUTb PACHPOCTPAHEHUE 3BYKOBBIX BOJH B BO3-
IyXe W pacupoCTpaHEHHE paauoBOJH. KOHIBI 4YacOBBIX CTPENIOK TaKke
IBUKYTCS PaBHOMEPHO.

ABTOMOOMIN TakXke MOTYT ABUIaTbCS PAaBHOMEPHO B TEUEHHE KOPOT-
KOro IHpOMEXyTKa BpeMeHU. B moBceJHEBHON >XHU3HHU PAaBHOMEPHOE ABU-
JKEHHME Tel BCTpedaeTcs KpaiiHe penko. Hampumep, aBTOMOOUIB, OTXO0n4
OT OCTAaHOBKH, IMPOXOJUT 32 PaBHBIC MPOMEXYTKH BpPEMEHH Bce Ooibliee
u Oosbiiee paccrosHue. [Ipubnmskasch K OCTAaHOBKE, OH yMEHbBINAET CKO-
pPOCTh M OCTaHABIMBAETCH.

JIBH:KeHHe, IPH KOTOPOM CKOPOCTh HAa Pa3HBbIX y4acTKaxX NYTH pas-
Hasl, HA3bIBACTCH HEPAGHOMEPHBIM.

B 3TOoM ciydae mosb3yroTCs MOHATHEM CPEIHEH CKOpOCTH.

Cpeoneii ckopocmvrlo HaspiBaeTcss (HU3NYeCKas BeJHYHHA, YHUCICHHO
PaBHasi OTHOLIEHHMIO NMPOIIEHHOT0 NMYTH KO BpeMeHH, 32 KOTOpoOe 3TOT
nyTh ObLI NPOiiJeH.

IIpoiineHHBI MyTH sn

1

v J—

;o=
¢ Bpems, B TedeHHEe KOTOPOTO 3TOT MYTh OBLI MPOHICH cp /

IIpu m3MepeHUH paccTOsHHME OT JOoMa A0 IIKOJBl 3aMEThTE Bpe-
Ms, B T€YE€HHE KOTOPOTO ATOT MyTh ObLI Bamu mpoimeH. Hc-
MOJIb3YSl MOJIyYEHHBbIE€ IMOKa3aTellM, HAWJAUTE CPEAHIOI0 CKOPOCTh
JABUXECHUA.
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Tousamue o pagHoOMepHOM U HEPABHOMEPHOM OBUICEHUU

IIpumepsl pemeHus 3agad.
3apnava 1. Dnekrtponoe3n u3 SAuruepa B TamkeHT npubbul 3a 3 yaca.
Halinute cpenHOl0 CKOpPOCTbh JJIEKTPOIOE3/1a, €CIU PacCTOSHUE MEXAY

ropogaMmu B cpegHeM paBHO 150 km.

Hano: DQopmyna Pemenue:
s = 150 km U =7°V y . ASOKM _ rg kM
cp cp 3 uaca Jac
t= 3 yaca
TpebyeTcst HaliTH:
KM
V(_p=? Omeem: 50 yac «

3agaya 2. Boga B HOBOM KaHaye TedyeT paBHOMEpHO. CKOpOCTh Tede-

Hus Bonbl 1,51, Kakoe pacctosiHme mpoiaer Teno, OpOIIEHHOE B BOXy, 3a

20 cexyHna?
Hano: dopmyna: Pemenue:
n= 1,5 ¢ o=$f, OTCIOZIa 5= 1,5 «20 ¢ = 30 m.
/=20 c¢
y s=y/
Tpebyercst HaiiTH:
5= 9 Omeem: 30 meTpoB.

1. Ymo nonumarwom noo pagHoMepHbviM O8UdICEHUEM?
2. Kax onpedensiemcs paccmosnue 6 pagHOMEPHOM OGUICEHUU, eClU U3BECHHO

épems U CKOpOCMb 08UNCEHU?
2. Kaxoe 0susiceHue Hazvléaemcs HepasHoOMepHbiM?
4. Kak onpedensiemcs cpeonsas ckopocmv mena?

Ynpaxnenue 1.

L Kakoe paccrosinue mnpoitner noes3n 3a 30 MUHYT, €ClIM €r0 CPEeIHss

ckopocTh paBHa 80-"r? (Omeem: 40 xm).
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Inasa Il. Mexanuueckue seieHus

2. Yro Gonpmre, 1~"2 wnum 1  JlaliTe apryMeHTHPOBAHHBINA OTBET.
3. ABTobOyc u3 ropona Hypara mo ropoxa Kompabar noexan 3a 90 mu-
HyT. HaiinuTe cpenHIO CKOpPOCTh aBTOOyca, €CIM CpeJHEe PaCCTOSHHE

Mexay ropoaamu paBHo 90 kM. {Omegem-. 60

4. Bripazute 54 B

5. 3a kakoe BpeMms YJIHWTKa, HMelomas cKopocTs 1,5°r, mpeononeer
pacctosuue 30 cm?

6. B mporunose moroasl coOOOMIMIIM, YTO CKOPOCTH BeTpa OyIeT paBHOM
O™, Yemy OyneT paBHa CKOpPOCTb BETpa, BhIpakeHHas B T™MA"?

7. ABTOOyCc 3a 2,5 waca mpoexanm pacctossHue 225 kM. Yemy paBHa
cpenssas ckopocth? {Omeem: 90

8. [Muena, cobupas men, 3a 1,5 waca nponerena pacrtosHue 30 km. Haii-
JIUTE CPEHIOI CKOPOCTh mojerta. (Omeem: 5,57).

9* BcaaHuk, mepeaBurarwmuicsa co ckopoctbio 46""", mobpancsa us
OJHOTO KHIIJaKa A0 Apyroro 3a 2 daca. Kakoe BpeMs MOHAmOOHTCS de-

penaxe, aBuraroIieics co cpeaHedt ckopocThio 0,5 TN{™ yToOBl Mpeoso-
JeTh 3TO Xe paccrosinue? (Omesem. 184 dac).
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Macca mena. Eounuyvt maccol

TEMA 14 1

MACCA TEJIA. EAMHUIIBI MACCHBI

B noBcenHEeBHON XKM3HU Bbl CAaMU WM C POAMTEISIMH XOAUTE HAa PHIHOK.
Bp1 3HaeTe, 4TO MHOrMe MUIIEBbIE MPOAYKTHI NMPU MPOJAKE B3BEUIMBAIOTCS
Ha Becax. Kak cpaBHHMBarTCsA Tejla W NMPEIMETHl NPH B3BEIIMBAHWM Ha Be-
cax? YroObl TMOHATH 3TO, 0OpaTMM BHHMaHUE Ha ciexayromee. Yto jerue
CABUHYTb C MECTa, UTPYILICUHYIO JETCKYI0 MAallWHY, HAlOJHEHHYIO IECKOM,
WIM HACTOSINYI0 MAIMHYy, HANOJHEHHYI0 IecKoM? YTO jerde OCTaHOBUTH,
PaBHOMEpPHO JBHUTAIOLIYIOCSH NETCKYI0 MAIIMHY WM HACTOSIIYI MalluHY9
KoHeuno, kaxaplii U3 Bac OTBETHUT, UYTO MIpylLIeuHYyr MamuHy. IIpuBegem
npyroi mpumep. UTo serde MOgHATH, MEUIO()AaHOBBINM IMMaKETHK, HAIOJHCH-
HBII caxapoM, WM MEWIOK ¢ caxapoM? B 3ToM cilyyae NpaBUIIBHBINA OTBET:
Jerde MOAHATH MeuTogaHoBBI TakeT. M3 3TOTO0 MOXHO caelaTh CIEnyIo-
IIMHA BBIBOJ: €CIIM Te€Jla HaXOJATCS B COCTOSIHMM IIOKOS, TO JJII BBIBEJIECHUS
UX M3 3TOT0 COCTOSHHUS HEOOXOJMMO Ha HUX MOJEHCTBOBAaTh. 3HAYUT Tela
U TIpEeAMEThl CTaparoTCs COXPAHUTh COCTOSHHE MOKOS, a TAaKXKe COCTOSHUE
JIBUKEHUS, U ATO Ha3blBaercsa uHepmuocmbvio. Ho 3TO CBOWCTBO pa3jinyYHO
y pa3HbIX Ten. [ u3MepeHus: HHePTHOCTH TEJ MCHOJb3yeTcs (pu3nyeckas
BEJIMYMHA I0J Ha3BaHHeM «macca». CrnocoOoB Hu3MEpeHHUs Macchl Teia
MHoro. OQuMH M3 caMbIX HM3BECTHBIX - 3TO B3BElIMBaHME Ha Becax. Kak
ObLJIO CKa3aHO BBINIE, €IMHUIEH Macchl sBiasercss | kumorpamm. Mexnay-
HapoJHbIM oOpaser (3TanoH) xpanutcs B I. Cespe, O0nu3 [lapuxa (puc. 13).

UN3roTtoBneHHbI U3 NJIaTUHOBO-UPHUIAUEBOTO
craBa obpasern; umeer GopMy HUIMHIPA BBHICOTOU
u aguametpoM 39 mm. C storo obpasia U3roToBiIE-

Hbl KONIUU U PACHPOCTPAHEHBl B APYTrU€ CTPAHBI.

BenuuuHa maccel Tena 3aBUCHT OT KOJHMYECTBA
UMEIOIIETOCS] B HEM BEIIECTBA WM IPEAMETOB.

Hanpumep, macca ogHOTro MemKa OpexoB Ooibiie
Macchbl OJHOrO IaKeTa OpPexoB, Macca OJHOI0 Be-
Jpa BOJBI OOJIBIIE MAacChl OJJHOTO CTaKaHa BOJBL
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Tnasa Il. Mexanuueckue saenenus

Maccy TCJI U ONpE€AMETOB MOXHO H3MECPATH €AMHULIAMHU OOJILIIUMH HIIH
MCHBIIUMHU, UCM KHUJIOTpaAMM.

1 Tonna (t) = 10 uentHeposn (u) = 1000 xr.

1 kr = 1000 rpammos = 1000000 MmuaaurpaMmmosB.

Macca Tena u3MepsieTcss TpH TOMOIIM PHIYaXHBIX BecoB. [ist aTtoro
Ha JIEBYIO YalIKy BECOB IOMEINAIOT TEJI0, MacCy KOTOPOTO HYXHO OIpere-
JUTh, @ HAa NMpaByl - THpU. [MpU MoAOMPAIOT Tak, YTOOBI yCTAHOBHUIOCH
paBHoBecue (puc. 14 a, 6).

Puc. 14

[TotoM moacuuThIBalOT OOLIYI0 Maccy TUpb, ypaBHOBE-
LIMBAKOMUX TEJO.
Macca Tena, B3BEHICHHOI'O Ha PBIYaXKHBIX Becax, HE 3a-
BUCHAT OT TOTO, HArpeTO WIM OXJIAXIEHO TEJIO, a TaKXKe, OT
MecTa W BpeMeHH u3MepeHuil Ilo 3Tol mpudmHE B ONbBITax
U IIpU pacyerax Macca JaHHOTO TeJla CUATAETCS IMOCTOSIHHOMN
(m = const). Pue. 15
WHorga Ha pbIHKE MOXHO BCTPETUTHh NPOAABLOB, B3BEIIMBAIOIIMX OBOLIU
Ha TPYXHUHHBIX Becax (puc. 15). BHyTpu >THX BecoB mMeeTcs MNpYKHUHA,
KOTOpasi pacTAruBaeTcs IMOI AelcTBUEM rIpy3a. [loka3zaHus BECOB 3aBUCAT
OT JKECTKOCTH IPY>XHUHBI, OT TEMIIEPAaTypbl BO31yXa, OT TOTO, BEPHYJIAch
JU NpYXXHUHA B CBOE IIPEXKHEE COCTOSIHME Iocie meperpysa. Takxke Ioka-
3aHHUS BECOB 3aBUCAT OT MECTa B3BEUIMBAHMA: OKOJIO CEBEPHOIO IOJIHOCA
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Jlabopamopnas paboma

3eMiu WIM OKOJIO ’KBatopa. IloaTomMy OHU OBIBAalOT HE OYE€Hb TOYHBIMH.
Maccy Tena nydmie uU3MEpATh Ha pPHIYaXHBIX Becax. HeBO3MOXXHO Hemo-
CPEICTBEHHO M3MEPUTh MacCy OYEHb MaJEHbKUX YAaCTHUI[ U OYEHb OO0JIb-
mux tea (Jlyna, Connue). x mMaccsl onpenensitoTcss KOCBEHHBIMHM BBbIYHC-
neHusiMH. PasroBop 00 3TOM moiieT B CTapumIuX Kiaccax.

Jloma caenalTe BeChbl, BOCHOJIb30BABIIMCHh MNAJTOYKOH, HUTKAMH,
KPBIIIKONH OT 0aHOYKH, KyCKOM IIPOBOJIOKM JJIsI CTpenku. B kaue-

CTBE THpb HMCIOJb3YUTE MOHETHI.

1. Kax b1 00vsichume nousmue «macca meaay»?

2. Ha kakux eecax macca mena uzmepsiemcs MOUHee: PblYadiCHbIX ULU HpY-
oicunneix? [laiime 060CHOBAHHBLU OmEem.

3. U3 mpex monem oona neekas. Moocno nu, 636ecué mMoHemuvl 0OUH pa3 Ha
secax 6e3 2upv, y3Hame, KaAKds u3 HuUX jgecue, eciu opma u 6ud MOHem

oounakogvle?

TEMA 15

JJABOPATOPHAS PABOTA.
NU3MEPEHUE MACCHI TEJA HA PBIYAXKHBIX BECAX

Heobxooumvle npunaonexcnocmu. Pbl4aXHbIe BeChl C THUPSMH, CTa-
KaH, BoJa, Ky0, Maccy KOTOpOTro HEOOXOIWMO OIpEaCIUuTh, TEIO0 B Gopme
HWIMHIPA.

Boinonnenue pabomoi.

1. O3HaKOMBTECh CO CTPOCHUEM pPBHIYAXKHBIX BECOB WU THPSIMH, UMECIO-
IIUMH pa3Hble Macchl (puc. 16).

2. Ilepen B3BEMIMBAHHEM BeChl HEOOXOAMMO IMPUBECTH B yPaBHOBEILICH-
HO€ COCTOSIHHC. HpI/I HCO6XOI[I/IMOCTI/I Ha YalllKM HYXHO IIOJOXHUTH II0JIO-
CKH OyMmarm.

3. B3BemmuBaemoe Teno KJagyT Ha JICBYI YallKy BECOB, a THPH - Ha
paByIo.
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Tnasa Il. Mexanuueckue senenus

Puc. 16

4. Bo u3bexaHue Mmopuyd BECOB OEpyT THPIO C Maccoil, OJM3KOH K Mac-
ce B3BelmuBaeMoro tena. Ilpu O6onbiIoi pazHuile Macc BEChl MOTYT 3alllKa-
JIUTb.

5. Ha yamku BecoB HeNb3d KIAaCTh MOKpHIE, Tpsi3HbIE, TOpSYHE Teia,
HaJIUBAaTh >KUJIKOCTH, HAChIIATh 0€3 HMCMOJb30BAHUS MOAKJIAAKH CBHIIIy4YHE
BeliecTBa (caxap, Mecok, COoib).

6. Henb3st B3BemMBaTh Teja TskKejlee, YeM YKa3aHO B IAcIOpPTE BECOB.

7. Menkue THpH HYXHO OpaTh W3 KOPOOKHM TOJNBKO MNHHIETOM. Ecim
OpaTh UX pyKaMH, TO BJlara M >KUp C PyK NepelayT Ha THPU U U3MEHST
UX Maccy.

8. Ecnu rups okaxkercs jerde B3BEIIMBAeMOro Teljla, TO B YalllKy Haao
MOJIKJIa/bIBaTh THPH.

9. Ecniu Bechl ypaBHOBeCSTCS, CTpejKa Mmokaxer 0 WM ke yallku pac-
MOJIOKATCS HAa OJHOW JIMHUHU, 3aT€M MOJCUYHMTHIBAIOT OOIIYI0 Maccy THDb,
JieXaNuX Ha Yallke BECOB

10. Ha Becax B3BeMIMBAIOT Maccy MyCTOTO cTakaHa (m,) (puc. 17).

11. CHuMaT cTakaH C YallKd W HAJWBAIOT B HETO ONpPEACICHHOE
KOJIMUECTBO BOJBI.

12. CtaBAT cTakaH ¢ BOJOHM Ha YallKy BECOB M B3BEUIMBAIOT Maccy CTa-
KaHa C BOJOH m

CT. BOZ.

13. OnpeaensroT Maccy BOJABI B CTakaHe To GopMylie mai= m ¢ By— UCT.
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Puc. 17

IIpumeuvanne: Ecaumacca usmepsemozo mena 6yoem 6oabuie

UnU MeHvule, 0addce Ko20a 6bl NONOHCUME CAMYIO MALEHbKYIO SUPIO

(20me), mo obwyrw maccy mModcHo oxpyeiums. Hampumep, eciau
npu 100r+20r+ 1r+ 500 mr+ 20 mr Tsixenee, a npu 100r+ 20 r+
+ 1r+ 500 mr nerue, To M~ 121,5 &

Kax usmensemces macca men npu Hazpeeanuu?

ITouemy uzmepenus Ha pbluadiCHBLIX GeCax mMoyHee, YeM HA NPYICUHHBIX?
. Ilooymaiime, Kaxk MOJCHO U3MepUmMb Maccy 2asd.

N LN o>

Ymo nonumaemcs noo UHepmHocmbvio men?

* Macca myxu ~ 0,001 r.

* Macca onsoro 3epHa nmenuust ~ 0,01

* Macca 3emau ~ 1000 000 KI.
~1a~

e Macca Comama—2000......... 000 xr.
~30~
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I TEMA 16

INJIOTHOCTHb U EJUHHUIBI IVIOTHOCTHU. METO/1bI
ONPEJAEJEHUA IVIOTHOCTHU IO BEPYHU U XA3ZUHY

B MeH3ypky HanbeM oOIpeaelieHHOE€ KOJUYECTBO TEMIOW BOMBL.
OmnpenenuB o0beM, pacTBOPHM B HEHW JOXKKY caxapa. 3aMeTHM, 4TO B
3TOM cliydae o0beM BoJbl He u3MeHumicd. Kyaa gencs caxap? Yacrtu-
bl caxapa pachpeleluinch MEXIy dYacTuuamMu Bojabl. Hekoropsie 4ya-
CTHIBI B BEUIECTBE pacmojiaratoTcs Onu3ko, a Apyrue - naineko. Kpome
TOr0, MAacChl YacTHUI[ Pa3JMYHBIX BEN[ECTB OBIBAIOT pa3HbIMHU. Takoe
CBOWCTBO BellECTBa ompeaensieTcs (U3NYECKOW BEIMYMHOM, Ha3blBae-
MOW IIOTHOCTBIO.

Ilnomnocmovio 6ewyecmea Ha3bIBaeTCsl Macca, NPUXOAAIIAsicd Ha
eIUHULY 00BbeMa.

[TnoTHOCTH 0O60O3HAYaeTCs OYKBOW p.

Mmacca 5
NJIOTHOCTh = , P =
Oé”beM

—33

Enunnneii midorHocTH BemecrBa siBiaserca 14T,

P.enc3o=78" =7800”" - Macca xene3noro kyba co CTOpOHaMw,
paBHeiMH 1 M, paBHa 7800 kr. Macca TOYHO Takoro e MeIHOro KyOa
paBHa 8900 kr. I[ImoTHOCTH ra3o0B MaleHbKasg, a MIOTHOCTb XHUJIKO-
cteil - mobonpme. IImMoTHOCTH TBEpABIX Tesl OoJblle, 4eM y Tra3oB U
KUIKoCcTeH, (puc. 18).

[InoTHOCTH BellecTBa MOXHO BbIpa)kaThb B i ~3. Ecau miot-
HOCTb J1a€TCid B €JHMHUIIE “ wa T moxno NEePexX0IUTh CHEAYIOIIUM
oOpaszom:

iJSL 1000 1 — _nnmn, L
Im3 “ 1000 000 cm3 ~ 1000 cm3 ~— UUUl cm3-
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ITnomnocme u edunuyst nromuocmu. Memoowi onpedenenus nionwocnut Ho bepynu u Xawny

lcmn Icmw lceme I em*

Z L 7 Z 7 Z 7

Z 7 7 1 7 L 7 Z

Bosnyx Bona CBuHen Pryts
m= 0,00129 r Ir 1131 13,6 T
Puc. 18

3HauuT, I ONpeAesieHUus IUIOTHOCTH Ka-
KOro-nu0o Tejla WIM BEUIECTBA HU3MEPSIOT €ro
mMaccy u o0beM. Maccy MOXHO M3MEpPUTH Ha Be-
cax. Ho oOwvem Ten pasnuuHoil GopmMbl HE BCer-
Jla MOXXHO ONpEAENUTh NpPU MOMOUIM JIMHEUKH.
Hanpumep, cepsru, menanbonsl. O0bem Ten, He
pPacTBOPUMBIX B BOJE, ONPEACISIOT CIETYIONUM Pue. 19

obpazom (puc. 19). O6bem kombia paBeH 2,8cm'- 2cM'= 0,8 cM'.

Cnoco6omM, mpHUBEIEHHBIM BHINIE, OMPENEIUTE IMIOTHOCTH MYTO-

BUIIBI, YallHOW JOXKH M MOXO0XHX mnpeameroB. [lomHuTE, 3Has
cnoco0 ompeaeieHuss IMIOTHOCTH, MOXHO HPOBEPHUTH MOJIMHHOCTH 30-
JIOTBIX H3IeInii!

Tabnuya 1
TBepabie Tena r/cM3 Kunkoctu r/cm3 Ta3bl r/cm3
ANIOMUHHANK 2,7 Kepocun 0,8 Kucnopon 0,00143
Jlen 0,9 Croupt 0,79 A3oT 0,00125
Cepebpo 10,5 PacturenpHOEe Macio 0,9 Bomopon 0,09
301010 19,3 CepHas kuciorta 1,8  TIIpupoausrii raz 0,0008
Cranp 7,8 Moioko 1,03 Xiop 0,00321
IInatuna 21,5 Men 1,35 Vrapusrit a3 0,00125
Upupnit 22,4 Mopckas Boaa 1,03 Yraekucnslit
Mens 8,9 bensun 0,71 ras 0,00198

OKOHHOE CTEKJIIO 2,5

* Ecniu 00beM XHIKOCTH JaeTcs B IUTpax, To o0beM |auTpa cuuraercs paBHbIM | amM3 unu
0,001 m3.
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I'nasa Il. Mexanuueckue sigeHus

IIpuMepsl pemenusi 3aaad.
3anauya 1. Yemy paBHa macca 3o0s0toro Opaciera oobemoMm 2 cm3?

Hano: DPopmyna: Pemenmne:
F=2 cm3 P="50TCH0Ma 4y = 193~3 -2 cM3=38,6 T
p = 193 r/em3 m=p -V

Tpebyerca HailTu:
er= ? Omeem: m =38,6 T

3anauya 2. Yemy paBeH o0beM allOMUHHEBOro Tena maccoi 100r1?

Hano: @opmyna: Peumienue:
= 100 _h
;na1=27£/c1w3 ’ ﬁ’ orerond V=2 K =37,037 cm3
=—

TpeOyeTcs HalTH:
F=2? Omeem: V =37,037 cm3.

Yuenuk Omapa Xaiisima A0y darx AOayppaxman
anb-Mancyp anb-XasuH poauica B . Mepse. W3-
BECTHOCTBIO ITOJIB3YESTCSl €r0 KHHUTa I0J Ha3BaHU-
eM «Becwl mMyagpocTu» U acTpoHOMHYecKas Tab-
nuna (1120 r.).

Hamu cootedecTtBeHHUKU bepynu u A60yppax-

man Xa3un c OOJBIIOW TOYHOCTHIO ONpEAENsIn
IJIOTHOCTH pPAa3JIMYHBIX BemecTB. /i1 H3MEpeHus IUIOTHOCTH BELIECTB
pa3nuuHOi KoH(urypauuu bepyHH H3rOoTOBUI cCHEHUANBHBIN TpuOOp
(puc. 20). Teno, 06beM KOTOPOro HEOOXOAUMO OBIIIO M3MEPHUTH, MOTPYKA-
noch B cocyn I ¢ Bomoil. Torna KUAKOCTb, paBHast 00beMy H3MEPSAEMOTO
Teyia, Yepe3 TOPJIBIKO 2 BBITeKana B 4amky 3. bepyHuW Takxke ompemenui
IJIOTHOCTU BEILECTB, KOTOpbIE JIeT4Ye BOJbI, TAKUX KaK BOCK, mapadus,
nepeBo. OmnpenenuB IUJIOTHOCTH NPECHOW M COJIGHOM BOJABI, OH BbIpa3uiI
MBbICIIb 00 MCHOJB30BAHUM 3TOTO SIBICHHUS.
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Jlabopamopnas paboma

bepyau B cBoeM Ttpyne «MHaus»
yTBepxaain:  «OnacHocTb,  KOTOPYIO
NpEeaCTaBIsIOT JJs CYIOB 3TH MECTa
(MecTa BnajgeHUsl peK B Mops), 3aKiIr0va-
ercsi B TOM, YTO IpecHas BOJa B OTJIM-
YHhe OT COJIEHOM BOJbl XyX € MOJHUMAET
TSDKEJIbIE Tesay.
AOnyppaxman XasuH IS Oosee
TOYHOTO M3MEPEHHS IUIOTHOCTEW T Puc. 21
MPEIJIOKII HU3MEpPATh WX B BaKyyMe.

JIast 3TOr0 OH M3rOTOBMJI CIeHMaidbHbIe 1 CBI (pUc. 21).

1. CpasHume obvemwvr 100 2 caxapnozo necka u u320mMo81eHHO20 U3 He2o pda-
@unaoa.

2. Cpasnume niomnocmu ciadkoz2o u Heciadko2o yas (npogeoume onvim,).
Buipasume nnomunocmu 6 2/cm3 eciu ona oana 6 k2/m3

“w

Cronvko ke 6ydem 6 0OHOM Aumpe pacmumeibHo20 macia?
VYnpaxHenue 2.
I. CKOBKO KT MOJIOKA COJNEPKHUTCS B TPEXIUTPOBOM OaiiaoHe?
(Omeem: 3,09 xr).
2. Kakoit o0bem 3anumaet jnex maccoid 18 kr? (Omeem: 20 nutpos).

3. CKOJBKO KUJIOTPAMMOB PacTUTEIbHOTO Macliia MOXXHO HaJUTh B IMOJ-
JTUTPOBYIO OYTHINKY? (Omeem: 450 r).

TEMA 17

JJABOPATOPHASA PABOTA.
ONPEJAEJEHHUE IIJIOTHOCTHU TBEPAOI'O TEJIA

Heobxooumvie npunaonedxcnocmu. PbluaXXHbIE BECHl C TUPSIMHU, U3MEPH-
TeNbHas JIMHEHKa, MpeaMeTsl B (GopMe NPSMOYTOJBHOTO MapajuleenuIeaa,
M3TOTOBJICHHBIC M3 JIEpPeBa, IUIACTMACCHl, MeTaiua. [IpeaMersl, nmeromue He-

MPaBWIBLHYI0 TEOMETPUUECKYI0 (opMy (MaJCeHbKHE HOXXHUIIBI, MMEPOYNHHBIN
HOKHMYEK), MEH3YpKa.
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Puc. 22

Bwinonnenue pabomwi. 1. bepercs oaux
U3 TpeaMeToB B ¢GopmMe HPSIMOYTOJIbHOTO
napajienaenunena U U3MepsieTcs IMIpu HOoMo-
M JUHEWKW ero anuHa ("), mupuHa (/2 u
BeicoTa (/3) (puc. 22). Bwrumcasercs o0bem
V=I-12 ly

2. Ha onHy yamky BecOB KJaJeTcs Mpsi-
MOYTOJIBHBIM TapajuleienuIesl, Ha BTOPYIO
Yamiky - THUPU M yCTaHABIMBACTCS PaBHOBE-
cue BecoB. [loncuuraB maccy rupb, ompene-
JAAI0T Maccy Tena.

3. PaccuuThiBaeTcs MIOTHOCTH Tella MO (GopMmylie p =yrI.

4. Kak O0bLI0 yKa3aHO BbIIIE, ONPEAEISAIOTCS MIOTHOCTH OCTalbHBIX
NPSMOYTOJIBHBIX IapajlIeJIEIUIIE]0B.

5. Pe3ynbTaThl M3MEpPEHUN U PacueTOB 3aHOCATCS B TAOJHILY.

Temo

JepeBsSHHBII
MPSMOYTOJBHBII
napajiesenunen

IInmacTmaccoBbIit
MPsIMOYTOJbHBIH
napajiesenunen

MeTannnyecKui
NPSMOYTOJIbHBIN
napaJiesenuIe

JnuHa,

CM

[Mupuna, BricoTa, O%cng Macca, IlnoTHOCTD,
o

cM cM r r/cm3

6. Ha Becax B3BemmuBaeTcsI macca m OAHOI0 H3 TCI HCHpaBHHBHOﬁ

(bopMmBI.

7. B MeH3ypKy HaIHMBalOT BOJY TakK, YTOOBI INpPHU OINYyCKAaHHH Teia B
BOJly BEpXHHH ypOBEHb HE NpEBBIIIAN JMHUW MEH3ypkH. B Hawane 3anu-

ChIBaeTCsl ypOBEHb BOABI V)

8 Tenmo c ompeAeneHHOM Maccoil OMyCKalT B MEH3YPKYy, YAEpKHUBas €ro
3a HUTKY (puc. 19). U3mepsieTcs 00beM KUIKOCTH C MOTPYKCHHBIM B HEe Te-

oM Wr

9. PaccuuteiBaem o0wveM Tena mo gopmyne: Kem= V2— V¢ (06bem Tena).
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Csedenust o e3aumooeticmeuu men Cuna

10. ITo dopmyme p paccUuTHIBACTCS MIOTHOCTH TeJa.

Tena
Tena

11. OneIT MOBTOPSAETCS C JPYTUM TEIOM, U PE3yJbTaThl 3aHOCSTCS
B Ta0IHIy.

Teno Vr cm3 V2 cM3 Tem cm3 m, 2 p, r/cm3

3Has MIOTHOCTH TCII, MONBITANTECH ONpe€ACInTb, U3 KAaKOI'O MaTe-
puajia OHHU HU3TOTOBJICHEI.

1 Obvem kaxux ewe men, Kpome napaiieienunedd, MO*CHO ORPEOErUMsb ¢ No-
MOWbI0 TUHeUKu?

2. aiime ceéou npednosicenus no onpedeyeHuto ni0mHOCmMU HCUOKOCU.

3. I[lnomHocmb KaAKo20 mena MONCHO USMEHUMb 8HEUHUM 8030elticmauem?

* 3HaeTe JM BB, YTO CYHIECTBYET >XHAKOCTh HAaMHOTO TsDKelee
TBepaoro Tena? Ecim 3Ty XHUAKOCTh HAIHUTh B TPEXJIUTPOBBIH
0ajIoH, BRI HE CMOXKETE €ro YHECTH, TaK KaKk ero macca Oynaer
6onpme 40 kr. DTa KUIKOCTh —PTYTh.

* [InotHocTs B meHTpe Connmna paBHa 16000 kr/m3. U3 tabnu-
1Bl BUJHO, YTO camasi 0ojbllas MJIOTHOCTh (IS UPUAUS) paBHA
p =22400 xr/m3 Ha nosepxnoctu xe CoJHIA IUIOTHOCTh PaBHA
0,0001 +=0,00001 xr/m3. DTo MeHbIIE TJIOTHOCTH BO3JIyXa B aT-
Mocdepe moutu B 10 ThICSY pas.

* Cpenusas miIoTHOCTH 3emud paBHa 5520 kr/m3.

TEMA 18 1

CBEJIEHHUS O B3AUMOJIEVICTBUU TEJL.
CHJIA

OrnseB OKpYKAlOMMA HAc MHUpP, Mbl BHUJIUM, YTO BCE TEJa OKAa3bIBAIOT
BO3JIEMICTBUE JPYT Ha Apyra.

Kamenp, OporieHHBI BBEpX, ManaeT, Tak KakK 3eMJisl MPUTITHUBAET €ro.

Ecnu Kk MarHuTy npuOIM3UTh KyCOYEK XKelie3a, TO MArHUT HPUTSHET ero.
4-dusuka. 6 knacc. "



Inasa Il. Mexanuueckue signeHus

Msi4, OpONIEHHBI B CETKY, OTCKaKMBaeT OT Hee. EciiM BBIKIIOYUTH MOTOP

JIBUKYIIETOCS aBTOMOOWIISI, TO TOT Yepe3 HEKOTOpOe BpeMs OCTaHOBUTCS. B

3TOM Cllydyae CKOPOCTb MEHSETCS 3a CUET B3aMMOJICHCTBUS KOJIEC C JIOPOTOM.
3a cyeT B3aUMOJEUCTBUSA CKOPOCTh Tela M3MEHSAETCH.

Ecnin nnactunuH MM KBaudKy CIHaBUTh MEXAY MajlbllaMH, WU3MEHSIETCS
ux ¢opma. ToyHO Takxke, €CIM yAapuUTh MOJOTKOM IO MEJHOH MOHeTe, u3-
MeHsieTcsa ee (opma.

Beauyuna, SABIAKIIASCH NPUYNHOM WN3MEHEHHA CKOPOCTH WJIHN
¢opMBI nIpH B3aUMOJEHiCTBHM OJAHOIO TeJia C IPYrHM, Ha3bIBaeTCs Cu-
aoil.

B nmpupone cuma mposBisieTcs B pa3aumdHbIX dopmax (puc. 23). U3-3a
TOTO, 4TO 3eMJisl MPUTATUBAET Teja, MOosBIseTcs cuia Tsokectu. [lpu nBu-
)KEHUM OJHOrO Teja IO APYroMy H3-3a HEPOBHOCTEH MOBEPXHOCTH BO3-
HHUKaeT cuja TpeHus. B pacTaHyTOH uam cxatoil mpyxXuHE WM PE3UHE
BO3HUKAET CHJIa YIPYrocTH. B NeTCKOM muCTONETEe HCHOJIb3YETCs ciKaTas
NpyXHHAa.

Ecnu nepBoe Teslo BO3AEHCTBYET Ha BTOPOE, TO M BTOPOE BO3AEHUCTBY-
€T Ha mepBoe. Eciau ¢ cHIoil yaapuTh PYKOHW MO CTONY, TO MOBEPXHOCTh
CTOJIa ClIeTKa M3rudaeTcs, pyykd M KapaHJalld Ha CTOJIe MOJACKAKHUBAIOT, a
Bamia pyka 3a00iuT. 3HAYUT, MEXKY IBYMs TEJIaMH CYIIECTBYET B3aWMO-
JIEHCTBHE.

N3 navanpHOTO Kypca reorpaduu Bbl 3HAETe, YTO 3eMJIs BpamiaeTcs
Bokpyr Connua, a JIyna Bpamtaercs Bokpyr 3emuu. [IpuumHoi >TOTO ABU-
KEHUS ABISIETCS TO, UTO MEXIY HEOECHBIMHM TEJlaMH CYIIECTBYIOT CHIIBI
HNPUTSKECHUS.

[Tocne pacuechiBaHUS BOJOC pacuecka HAYMHAET MPUTATUBATH MEIIKUE
KyCOUKH OyMaru. DTO BBI3bIBAa€TCS 3JIEKTpUUeCKUMH cuinamu. IloakoBo-
oOpa3Hble U NpsAMble MarHUThl HNPUTATHBAIOT KEJIE3HBIE IMPEAMETBI. IDTO
BBI3BIBAETCSI MArHUTHBIMH CHUJIAMHU.

Mexnay ydacTUIlaMU, U3 KOTOPBIX COCTOSIT BEIIECTBA, U MeEJbYaWIIUMU
JacTULAMH, M3 KOTOPBIX COCTOSIT CaMM YacCTHIIbI, AeHCTBYIOT cuibl. OO0
3TUX CHJIaX Bbl y3HAaeTe B CTapLIMX KJaccax.

3a eqununyy cuibl npuHAT 1 Heoton (1H). DTa enuHuna Ha3BaHa B
YeCTh 3HAMEHUTOI'0 aHIJUMCKOro yueHoro Mcaaxa Hviomomna.
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Cuna TSIXeCcTu

Cuna tpeHus

K >

Cuna ynpyroctu

c VY (

7AN
Connye -
\3emns
Cuna
HNPUTSIKCHHUS N

OnexTpuueckas u
MarHUTHAs CHIIBI

Puc. 23

Csedenus o e3aumooeticmeuu men Cuna
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HN3mepenue cuiibl. /{711 M3MepeHHs] CUIBI MCIOJL3yeTCs TPUOOD,
KOTOPBIH Ha3bIBaeTCs OUHAMOMEmp

[Ipubop coctouT U3 JONIEUKH, HA KOTOPOM
YKpEeIUIEHa MpYyXHHA, NPYKHHA 3aKaHYMBAETCA
BHM3Y CTEp)KHEM C KpPIOYKOM, K BEpXHEW 4YacTu
CTEpXHs KpemsT ykazaTesb. Ha Kprodok B KOHILE

b2 CTEp>KHs BewarT rpy3. K kprouky noasemuBaroT
-2 rpy3 maccoil 102 I, U Hpy>XMHA PaCTATUBACTCS.

O VYka3zaTenb Ha KOHIE NMPYXHUHbl OCTAHOBUTCS Y OT-
*

metku 1 (puc. 24). 3aech cuiia ynpyrocTu npy>Ku-
m=1022  pp1 Gymer paBHa cuie TskectH. CTpenka IHHAMO-
Puc. 24 MeTpa nokaxer cuiny 1 H. 3atem mnoasemmBaroT
rpy3 Becom 1 H, npyxuHa auHamoMeTpa pacts-
HETCsl, yKa3aTellb OMyCTHTCSA BHHM3. Ha 3TOM MecTe CTaBAT OTMETKYy 2. YBemu-
YUBas TAKUM O0pa3oM Trpy3bl HA TUHAMOMETpPE, MOXHO MPOCTaBUTH IHU(pPHI 3,

4, 5 m t.1. BooOme, ecinm M3BeCTHAa Macca Tejia, TO MOXHO 1o (opmyrie:

cujla TAX. = m g
BBIYUCIIUTDb CHIIY TAXCCTH, ,IleﬁCTBy}OH_[yIO Ha TCJIO.

3pece g= 9,81 . M OCTAaeTCs MOCTOSHHON Ha MOBEPXHOCTH 3eMIIM.

1. Habniooas éokpye cebs npugeoume npumepvli 83auMoOeticmeus mei.
2. T0e MOodHCHO UCnoav308ams Cuiibl ynpyzocmu?
3. I'0e cuna mpenus nonesuna, a e0e epeoHa?

Yunpaxuenue 3.

1. Ilpu B3BemMBaHWM y4UEHHKa €ro Macca paBHsiiach 32 kr. Uemy pas-
Ha CHJIa TSDKECTH, JedcTByromas Ha ero teno? {Omeem: 314 H).

2. Korna moaBecunu rpy3 K IMHAMOMETPY, €T0 MOKa3aHuWe OBLIO paB-
HO 24,5 H. Omnpenenute maccy NOABEUIEHHOTO K IHHAMOMETPY TIpy3a.
{Omeem: 2,5 xr).
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3. Ha mnneue y KpecThsiHMHA HaxXOJIHTCS MEIIOK C MOPKOBBIO BECOM
50 kr. Macca kpectbsiHuHa 70 kr. C kakoW CUJION KPECThSIHUH NaBUT Ha
3emmio? (Omeem: 1176 H).

TEMA 19

JJABOPATOPHAS PABOTA. U3BMEPEHUE CHJIbI
IMPHU MOMOIIKX ATMUHAMOMETPA

Heobxooumvle npunaonexcnocmu. JluHAMOMETp, Tella pa3audHON
Macchl, pe3uHa, IJajKas JI0CKa ¢ KPIOYKOM Ha KOHIIE, CTOJ.

Buvinonnenue pabomoi.

I. U3mepenne cunbl TskecTd. M3yuuTe mkany OuUHaAMoMmeTpa. 3amu-
LIUTE MpeAesbl U3MEPEHUsl U CTENeHb TOYHOCTH AWHAMOMETpA. Y KpernuTe
JTUHAMOMETp Ha NITaTHUBE, MOJABECHTE K KPIOUKY TPY3bl Pa3IMYHON MAacCHI.
Kax b1l pa3 3anucbiBaiiTe moka3aHusi IMHAMOMETpA.

2. 3mepeHue CUIIbl TPEHHUS.

OnpiT 1. [locTaBpTe Ha CTON TIIAaAKYIO JOILIEYKY C KPIOUKOM Ha KOHIIE.
[IpommycTuTe KprOYOK AMHAMOMETpa yepe3 KpIoUoK Ha jomieuke (puc. 25).

Puc. 25

B3siB 3a koHen guHamomerpa, MeJJieHHO mnoTaHute ero. C MoMeHTa,
KaKk TeJl0 Hadajo JBWKEHHUE, IMOCTapalTech, 4TOOBI ITO NBH)KEHHE OBLIO
paBHOMEPHBIM. B 3TOM COCTOSIHMH 3aMUINHUTE MOKa3aHUE JUHAMOMETpA.

ZtuX TIlpumeuwanue: Ilpu pagHomepHOM O8udCeHUU mena Cuid
yy  msaeu F 6yoem pasua cune mpenus F p. £'=

OmnbiT 2. IlocTtaBpTe Ha gouieuky rpy3 maccoi 1 xr (wmm 0,5 xr). Ilo-
BTOpUTE ONBIT. Mcnonb3yss moka3aHusi TMHAaMOMETpa, HaWAUTE CUIy Tpe-
HUs. V3MeHsst BeaMUYMHY rpy3a Ha JAOLIEYKE, OMPEAeIUTE CHIY TPEHHS.
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Tnasa Il. Mexanuueckue seieHus

3*. I3MepeHHe CHUIBl YyNPYTOCTH.

OnpbiT 1. Tak KaK OCHOBHBIM Y3JIOM JAUHAMOMETpa SIBISIETCA MPYKUHA,
TO BeC Ipy3a, MOJBEIICHHOTO Ha JUHAMOMETpe, OyJeT paBeH CHIIe YIpy-
FOCTH TPY>KUHBI.

OneiT 2. {111 u3MEpeHUs CHIIbI

YOPYTrOCTH  PE3HHBl  MOCJIEIHION0

KpemnsT KOHLlAaMU K JUHAMOMETPY U

nomedyke (pesmna mumaou /(F 15-

20 cMm). B3sgB 3a KOHenm AWHaAMOMeE-

Tpa, MEIJIEHHO €ro MOTSAHUTE U [10-

Oelitech, 4TOOBI ABHMKEHHUE Trpy3a OblIO paBHOMEpHbIM (puc. 26). Pesuna

pacTAHETCS, U CUJIy YNPYTOCTH €€ MOXHO OIpPEAEIUTh IO IMOKa3aHUIO
JUHAMOMETpa.

OnpiT 3. [lUHAaMOMETp YKPENJSIOT HA IITATUBE B BEPTUKAIBHOM I10JIO-
)keHuu. K kprouky guHamMoMmeTpa NpUBS3BIBalOT pe3uHy anuHou 10-15 cm.
Ha konue pe3uHbl mpu moMoIllM HUTKH oOpaszoBbIiBaeTcs netis. Ha mertiro
BEWIAIOT TPY3bl C M3BECTHOM Maccou. llo mokazaHuio nUHaAmMoMETpa OIpe-
eS0T CUIIy YOPYTOCTH PE3UHBI.

Tadanna u3MepeHus: CHJIbI TPEHHUS

[TokazaHnus nuHAMOMETpa [TokazaHus nuHaAmMomeTpa
Macca rpysa, Kr
6e3 rpysa, H ¢ rpysom, H

Taénunma usmMepeHusi CUJIbI YNIPYTrOCTH

[Toxazanus nunamomerpa ¢ [loka3zanus nuHamMomeTpa [lokazanus nuHamomeTpa
MOJABEUIEHHBIM I'py3oM, H Npu ABUXEHUU Tpy3a, H ¢ pe3unoi, H

/. ITouemy cuna mpenus go3pacmaem, K020a HA 00U euKy Kiaoym 2py3?
2. Kax usmenumcs nokazanue OUHAMOMemMpd, eciu pe3uny cilodcums e0goe?
3. Mooicno nu usmepums cuny msagjcecmu npu nOMowu 6ecog?
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Jlasnenue. Eounuyvl 0asnenus

TEMA 20

JABJIEHUE. EJUHUIBI JTABJEHU S

Ecau octpeiit KoHel TBO31s HAaNpaBUTh HAa JAOCKY M IO MIJSANKE yJa-
pI/ITB MOJIOTKOM, TI'BO3Jb JIECT'KO BOﬁHCT B JIOCKy. Ecnu HaHpaBI/ITB Ha I0-
CKy LUISTNKY W yJapUTh MOJIOTKOM MO OCTPHIO, TO TBO3Jb HE BOUJIET B
nocky. Cuita ymapa MoJI0OTKa B 000MX clydasX onmHakoBa. Torma modemy
pesyabTatr okazaiucs paziaudHbiM? [IpruyumHa B TOM, YTO XOTs cuiia yaapa
OJIMHAKOBa, HO MPUJIOKEHA OHA K Pa3HBIM ILIOMIAAAM.

®du3znveckass BeJUUYNHA, PAaBHAST OTHONIEHUK) CHJIBbI, JAelCTBYIOLIEH
NEePNEeHANKYJISIPHO MOBEPXHOCTH, K MJIOIIATUA ITOM MOBEPXHOCTH, HA3BI-
BAaeTCHA OdaBeHUEM.

CHJIa JIaBIICHUS
aBJIeHHU e —UIOLIa/b TOBEPXHOCTH *® P~~$

p —AaBlleHUe, I —CHJa JaBJIeHHS, S —II0IAalb MOBEPXHOCTH.

u

[p] = T 1 Hackaab. Cokpamenno 1 Ila. Dta eguHuna Ha-
3BaHa B 4eCTb 3HaMeHuToro ¢panuysckoro yuenoro b.Ilackans
(1623-1662).

JlaBieHue muMmeeT OOJbIIOE 3HAYEHUE B HpHUpoOae M TexHuke. [lus yBe-
JINYCHUSA CHUJIBbI OABJICHUS HOXHW W HOXHHUIIBI 3aTAa4YUBAKOTCHI.

ILJ’ISI YBCIMUYCHUA OaBJICHUA IUIOIIAaAb OCTPHUA WUIJIbI HWJIHW KHOIIKH
yMmeHbpInaercs (puc. 27).

Jlnsi yMeHbIIEHUs JaBJICHUsS, HA000pOT, IJIOINAaAb HYXHO YBEIHYHU-
BaTh. LIIMHBI U1 GOJBIIETPY3HBIX aBTOMOOWIICH JeNafoTCs IHpe, YeM JUIs
JErKoBoro aBTOMOOWIs. DyHAAMEHTHI BBICOTHBIX 3[JaHHH JENAal0T HIUPO-
kumu. [loyemy, CTOs Ha CHEry Ha JbD)Kax, HE IPOBAJUBACIIbCS B CHer?

Puc. 27



Tnasa Il. Mexanuueckue senenus

I[IpuMepsbl pemieHus 3aaay.
3anaya 1. Bec manbuuka pasen 500 H. ITmomaas nmopomBs ero o0yBu
paBHa 300 cm2 Kakoe gaBineHue Ha MOJ OKa3bIBaeT MaJIbUMK?

Hano: Qopmyna: Pemenue:
F= 500 H S =300 cm2 nepeBenemM B M2
§ =300 cm2 S =300 cm2= 300 * -T-M * qlsm =
100 M
Tpebyercst HaliTH
p=7? /)= MOH = 500- 125 = 1666,(6) Ila.
100 '

Omeem: p = 1666,(6) Ila.
3agaua 2. Bec xupnuua paBed 10 H, pasmepsl coorBerctBeHHo 20, 10

u ScMm. Onpenenure JaBi€HHE, OKa3blBa€MOE KHMPIHUUYEM Ha ONOpPY B pas-
JUYHBIX MOJIOKEHHUSIX.

Hano: Popmyna:
F=10H
JI—20 cMm I/I 1
/2= 10 cM
/3= 5cm
Tpebyercs HaiiTu 2
[>=?

B nepsom mnonoxenuun Bo BTOpOM MOJIOKEHHH B TpeTbem MOI0KEHUH
IUIOIIA/b OMOPBI KHUP- IJIOIAAb ONOPBl KHP- [IOWAAb OMOPHl KH-
nuya paBHa S,=/,¢/2 nuua paBHa S2= /,*ly nuua pasHa S3=012Iv

S,=20cme10cMm =20 * §2= 20cM*5¢cm = S3= 10cm-5¢cm =
L .,JI.-L 2 = 5 e 3= = . =
“Toom  100m — 100M =20-m M *5 M = I0-mM -5 mm
10 u I 2wm-1.- 10 H
" 100m ; Pe S2° K00 M * P3
]35 A, A 1000-¢ 10 1000 1000
I Mo T He
10200 ;2 — 500 Tla. 100..1%- v 2000 Ila.
= 1000 IIa.

Omeem: py= 500 Ila. Omeem: p 2= 1000 Ila. Omeem.: p = 2000 Ila.
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Jasnenue. Eounuysl daenenus

Z"x 3Has CBOIO Maccy M IJOIaab OOTHHKA, BBIYMCIHTE, KaKOe JaBJe-
HUE BBl NPOM3BOAUTE, CTOSI Ha MecTe. Maccy MOXHO ONpENeIuTh
B MEIMIIMHCKOM KabuHeTe miau B crnopr3aine. Ilmomans omopsr 60-
THHKa ompejenure cienyromum obOpazoM. [loctaBpTe HOTY Ha JUCT KIeT-
yaToi Oymaru u oOBenuTe KOHTYp moAomBbl. COCUYHTANTE YUCIO IMOJIHBIX
kBaapatukoB. [IpubaBbTe K HEMY IOJIOBUHY YHCJa HEMOJHBIX KBaJpaTH-
koB. [lonydyenHoe yucno ymHoxpte Ha 0,25 cmM2

L Pacckrasicume o A61eHUAX 8 NOBCEOHEBGHOU MHCUZHU, CBAZAHHBIX C 0ABIEHUCM.

2. Ilouemy necko80tl asmomoOulb 6a3Hem HA NAULHE, A MANCEAblU MPAKMOp
Hem?

3. 3naeme nu vl npedHasHaueHue Hanepcmka npu wumoe?

4. Koeda uenogex oxasvigaem Ha 3emaio Ooivuiee O0agieHnue: Ko20da CMoum Ha
Mecme unu xozoa besxcum?

Ynpaxnenue 4.

1. Kak MoxHO paccuuTaTth Ijiomanab, €CJIW HU3BCCTHBI BEC TCJIa U AaB-
JCHUC, OKAa3hIBA€CMOC€ Ha OHOp}I?

2. CKONBbKMM MacKajisiM pPaBHBI 0,02—2 ?
CcM

3*. Bepanga noma umeer 8 omop. IlomepeuyHoe cedyeHHE KaxaOu
omopsl paBHo 400 cm2 Ecnum macca mepekpbITHS BepaHIbl COCTaBISIET
1500 xr, xkakoe maBiIE€HHE OKa3bIBaeT Ha 3eMJI0 Kaxnas omopa? {Om-
eem: 45937,5 Ila).

4. YeMy paBHO JaBJiEeHHWE, €CIW Ha T'BO31Ab ¢ miomaapio 0,1 cMm2 oka3bi-
BaeTcsi BoznelcTBue ¢ cuinon 20 H?

5. CxoJbKO paBen 5 Ila?

6. Bec Diipenepoti 6amum B Ilapmxe paBern 5000 xH, mmomane ocHo-
BaHus paBHa 450 M2 BeluuciauTe JaBleHHE, KOTOPOE OHAa OKa3biBaeT Ha
3eMITI0 ?



I'nasa Il. Mexanuueckue si61eHus

TEMA 21

3AKOH ITACKAJIA U ETO IPUMEHEHHUE

I[IpoBeauTe cneayromuii onbIT. Bo3pMuUTE mMOpHUL U

HanyBHOW mapuk. Hanyiite map. [IpoTkHUTE mnpu-

neM Imap. 3akpoiiTe OTBEpCTHE MaJIbIEM, CHOBA Ha-
OyiiTe map M CHOBa MPOTKHHUTE IINPULEM. DTO MOBTOPHUTE
HECKOJIbKO pa3. HamonHuTte mapuk BOAOM W HaJEHbTE Ha
HINIPUI], NPEABAPUTENIBHO YAaduB HUIITy. MeajieHHO HauyuHaM-
T€ NaBUThb Ha MOpIIEHb IIIpuua. B 3ToM ciyuae naBiieHue
BHYTpPH Iapa OyJIeT pacTd, W BOJAA MOJBETCS M3 BCEX OTBE-
cTui mapa. Eciaum mOBTOPUTH ONBIT, HAMOJHUB IIAP JIBIMOM,
MOXXHO HAOJIOaTh Moxoxee siBjaeHue (puc. 28).

Takum oOpa3om, naBlieHHE MOPLIHS B JKUJIKOCTH HIJIH B
raze nepenaercss HE TOJBKO IO HalpaBJEHHUIO MOPIIHS, a BO puc 28
BCE€ CTOPOHBI. DTO fABJIEHHE H3Y4YUT (QPAHIY3CKHH YUEHBIH
bnes Ilackanv B 1653 Tomy. OH 0OHApYXUJ, YTO:

AaBJieHHE, MPOM3BOAMMOE HA HcUOKOCm® WJIHN Ta3, mepemaercs 0e3
U3MEHEeHUS B KaXKAYI TOYKY 00beMa KUIKOCTH WJIHU rasa.

KunkocTe unm ra3 nepeaaroT OKa3blBAEMOE Ha HUX JAaBJICHHUE yepe3
YacTHULBI, U3 KOTOPBIX OHU cOCTOAT. [[yisi Toro uToObl mepeaaBaTh JaBie-
HUE, YACTHIbI JOJDKHBI OBITH B IBUXEHHUH. J[efiCTBUTEIbHO, MHOTHE sIBJIE-
HUS (pacmpocTpaHeHHE 3amaxa B BO3JYyX€, PacTBOPEHUE YEPHUI B BOJE)
JIOKa3bIBAIOT, YTO YACTHUIBI BOJBI M T'a3a HAXOMSITCS B ABUKCHUM.

N3-3a gBUXKEHUA 4YaCTULBl CTAJIKUBAIOTCS CO CTEHKaMU cOCyJlla U CO3-
Jal0T BHYTpEeHHee JaBieHue. s BHYTpeHHero aaBjeHus 3akoH [lackains
dbopMyTupyeTcs CIeayIIIUM 00pa3oM.

be3 ydera cuJbl TAKeCTH [JaBJIeHHE, OKa3blBaeMoOe 4YacTHLAMH
JHcuoKkocmu WIN 2a3a HA CTEHKH COCy/JAa, BO BceX HaNpaBJIeHMSIX OIM-
HaKOBO.

3akon Ilackansi mMUPOKO MCMOJNB3yeTCS B TeXHUKE. Tak Ha3bIBaeMbIil
NPUHLHUI THAPABJIMYECKOr0 Ipecca HUCIOJIb3YeTCd B TOPMO3HBIX CHUCTE-
Max aBTOMOOUJIEH, Moe30B, Ha YKCKaBaTOpax M MOJBbEMHBIX KpaHaX.

I'mppaBaudecknii mpecc. ['uapaBinyeckuil mpecc COCTOMT W3 JBYX LH-
JUHAPOB pPa3HOro JHaMeTpa, CHA0XKEHHBIX MOPIIHSIMU M COEIMHEHHBIX
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3axon Ilackans u ezco npumMeHerue

TpyOKo#. I[luAWMHIPHI 3aMOTHAIOTCA JKUIAKOCTHIO
(puc. 29). [lnomaan nopumHed pasznuussie (51u SI. u
Ecnu Ha nopiieHb ¢ MaJIEHbKOW IOBEPXHOCTBIO IO-
IENCTBOBATh CWIOW F TO B XKHUAKOCTH IEPENACTCS

nasienue Pl ="1. Ilo 3akony Ilackans 3To maBie-

HHC MepeaacTCcda BO BCC CTOPOHBLI 0e3 m3Menenus. B

YaCTHOCTH, W Ha BTOPOW MOpIIEHb IIOWAAbI0 S2
Puc. 29
Ha nopmne co3paetcs naBieHue p2=~-. U3

Iél'n'“

JI 2
paBeHCTBa/?, = p 2 BBITEKAET §j oTCrofa:

F ="F
1 S 1
CnenoBarenbHo, cuiia £'2 Bo CTOJIBKO pa3 OoJblie CUIIbI £ p BO CKOJIBKO
pa3 miomaabk OOJIBIIEro MOPIIHS OOJIBINE TUTONIAIXd Majoro.

IIpumep pemrenus 3agad.

3agauya 1. B rugpaBiuueckoM mpecce IJIOMIaAb MaJIOTO MOPLIHSA 5 cM2
monianb 6oxpmoro - 50 cM2 KakoW BBIMTPHIII B CHJIE JaeT Takod mpecc?

Hdano: ®opmyJaa: Pemenue:
=5cm2 I 2
- =10 pas.
§2= 50 cm2 orerond Mo5om2 P
Tpebyetcs HaliTh
F n K 5
7 =" Omeem: 10 pa3.

[IpoBepbTe 3akoH Ilackans, HanuB BOAY B LEUIO(PAHOBBIA IMaKeT.

. Kakue ewe ycmpoiicmea vl 3Haeme, 20e ucnoivsyemcs zaxon Ilackansa?
Ha xaxkom onvime moocHo ysudems cyuecmeosanue eHympenne2o 0agieHusn?
. 3a cuem yeeo eudpasauueckuil npecc daem @viucpviul 6 cune?

N W N~

. Ecau eudpasiuyeckuii npecc oaem Gvluepblil 6 cujie, mo 6 4em Npouzpbiéd-
em? Ilooymaiime 06 smom.

5. MooicHo nu 6 2udpasiuyeckom npecce eMecmo HCUOKOCMU UCNONb308AMDb

6030yx?
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Tnasa Il. Mexanuueckue sisnenuu

TEMA 22

JABJEHHUE B KUJIKOCTHU U I'A3E
B COCTOAHHUU ITOKOsA

Panee Mbpl ToBOpWIM O CyIIECTBOBAaHWM BHYTPEHHETO JABJIICHUS B KHUIKO-
CTSX U ra3ax. OTO JIaBJICHHE TAKKE Ha3bIBAETCS JIaBJICHUEM B COCTOSIHUM IOKOS.
Yacruupl, o0pa3yromue XUIKOCTH U Ta3bl, 0051aal0T COOCTBEHHBIM BECOM,
MOATOMY KaXIblil CIIOM CBOMM BECOM CO3/JaeT JaBJICHHE Ha JPyTrue CIOH.
CxiagpiBasiCh, 3TO JaBJIEHHWE IEpPENaeTCs Ha JHO cocyla. DTO JAaBJIEHUE
Tak)Ke Ha3bIBaeTCs eudpocmamuyeckum. JlaBalTe MOACUMTAEM 3TO JaB-

JIEHHE.

Beigenum B xkuaKOCTH clioi Toiamuuou A/? (puc. 30). DTot

CJIOM CBOEH TSKECTHIO OKA3BIBAET NAaBJICHUE HAa HU)KHHUE CIOH.

[ToBepxHOCTh cocysia S MO Bceil BBICOTE COCYAa OCTAeTCs IO-

crossHHO#. Torma nmaBieHuwe, okazpiBaeMOE€ CJI0eM, OyJeT paB-

HO Ap=~ AF - Bec cnos /7. AF= Amg= p-AV-g=p-S'

S '‘Ah-g, orciona Ap =—"h-=pg-Ah. JlaBieHue XUJKOCTHU Ha
Puc. 30

AHO CoCyaa paBHO CYMMCEC HABJICHHUSA CJIOCB:

P - Pgh

W3 »sToit opmMynbl BHIHO, YTO AABJIECHHUE JKUJIKOCTH Ha JHO cCOCyaa
HE 3aBHCHT OT IUIOMIAJW, a 3aBUCHT TOJHKO OT IJIOTHOCTH M BBICOTHI
cronba xuakocTu. Jloka3zaTenabCTBO 3TOMY MOYHO yBHUAETh Ha CIEAYIO-
meMm onbiTe. Ha puc. 31 mokaszaHbl CTEKJISHHBIE COCYAbl, UMEIOUIHE pa3-
JUYHBIE TUIOMIAAU OCHOBaHMA. Eciu B mepBBIil cOCyn HAlUTh BOAY J0
OIpENIeJIEHHOTO YPOBHS, TO HabII0JaeTcs, YTO YPOBEHb BOJABI B JAPYTHUX
cocyaax Tako#l ke, Kak U B MEPBOM.

Cucrema cocy10B, COEIHMHEHHBIX MeXAY c000H y OCHOBaHHUSA, Ha-
3BIBAETCHA CO0OW A0 UWUMUCS COCYOAMU.

[Ipumepom coobmaruIUXcsi COCYyAOB MOXET ObITh 4aWHUK (puc. 32),
BOJIONIPOBOJHAs cucteMa. I[IpoBeneM cienyrol il OMbIT.
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,ZZaereHue 8 AHCUOKOCIU U 2a3€ 8 COCMOSHUU NOKOS

Puc. 31 Puc. 32 Puc. 33

Bo3bMeM JBa CTEKISIHHBIX COCyJa M COEIMHUM UX MEXAy co00il pe3nHOBOM
TpyOKoit (puc. 33). B ogny 3 TpyOOK Hambem BOAy. 3aT€M OTKPOEM 3aXKHUM H
YBUIIUM, YTO BOJa HaYMHAET MEPEeTeKaTh B APYTyI0 TPyOKy 110 TeX Iop, MOKa
MOBEPXHOCTh BOABI B 00EUX TPyOKax HE YCTAHOBUTCS Ha OJHOM yPOBHE.

3akpenuM OAHY M3 TPyOOK, a Apyryro OyJaeM MOJHHUMAaTh U OIYCKaTh,
YPOBEHb BOJBI B 00enX TpyOKax OCTAHETCS OAMHAKOBBIM.

OTcro/la BBHITEKACT 3aKOH COOOIIAIIIUXCS cOcynoB. B coobwaroujux-
ca cocyoax ni06oi popmel u ceueHus NOGEPXHOCHMU OOHOPOOHOU HCUO-
KOCmu yCmanaea1ueamcsa Ha 00OHOM ypOoGHe.

th.=Pi
K Pt

3Ha4YUT, BBICOTA CTOJI0A JKUIAKOCTH C OOJNbIIEH IUJIOTHOCTBHIO OyaeT
MEHBIIE BBICOTHI CTO0JIOA XUAKOCTH C MEHbIIEH MmIoTHOCThIO. OTciona cie-
JyeT, 4TO BBICOTA CTOJ0A PACTUTEIHHOTO Macja BBINIC, YeM BBICOTA CTOJI-
0a BOJIBL.

Bo3pmuTe cocya M3-1moja MpOXJagUTENbHBIX HAIUTKOB UM B OOKO-

BOM IOBEPXHOCTU €r0 Ha Pa3sHOM BBICOTE OT JHA CHEJaiiTe OTBEp-

cTUsA. 3aKpOWUTE OTBEPCTUSI CHMYKAMHU U HANOJHUTE COCYJ BOMAOM.
OTKpoO#TE OTBEPCTUS U ONpPEAEIUTE NAIbHOCTh CTpyiHku. OOBsCHUTE TPH-
YHHY.

1. Om uezo 3a6ucum cudpocmamuyeckoe 0agieHue?

2. IIpusedume npumepsvl co06WAOUWUXCS COCYIO8.

3. Ilouemy @vicoma pa3audHulX HcuoKocmell 8 coobwaruuxca cocyoax oviea-
em paznou?
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Inasa Il. Mexanuueckue sgnenus

YnpaxHenue 5.

l. Ecnn Ha Masblil mOpIIEHb THAPABIMYECKOTO Ipecca ASHCTBYET cuia
IOH, Tto Ha Gonbmom mopmHue nomyyaem 180H. Uemy paBHa miomanb ma-
JIOTO TOPIIHS, €CIU TuIoImanb O6osbmoro mopuHs 90 cm2? (Omeem: 5 cmD).

2. B oxHo komeHo cooOmiarmuxcs cocynoB (puc. 33) HanWBamT pac-
THUTEIILHOE Maciio, B Jpyroe - Boay. UeMmy paBHa BbIcOTa cTojiba macia,
ecJim BbIcoTa cTojiba Boabl paBHA 30 cMm? (Omeem: —33,3 cm).

3 * PaccumTaiiTe AaBieHUE BOABI Ha JHO aKBapuyMa C pa3Mepamu:
nnuHa 50 cm, mupuna 40 cm u Beicota 50 cMm. (Omeem: 4900 Ila).

TEMA 23

ATMOC®EPHOE JABJEHHUE. OIIBIT TOPPUYEJIJIN

Bbl y3Hanu, 4TO XMAKOCTH OKa3blBaeT JaBJIEHME Ha JHO cocyaa. A
OKa3bIBAIOT JU TOYHO TaKOe e JaBjeHHe Tra3pl? UToOBl OKa3aTh JaBie-
HUE, OHM JOJKHBI MMETh Maccy, T.e. Bec. UYTOObI MPOBEPHUTH 3TO, MPOBE-
JIEM CIIEYIOUIHN OIBIT.

Bo3bpmeM xopouio HakayaHHBIN

M4, TOJIOKUM Ha 3JIEKTPOHHBIE

BEChl, OHM IOKaXyT OIpeJeeH-

Hble IUQpBL. 3aTeM U3 MsA4a MOJ-

HOCTBIO BBIMYCTUM Bo3ayX. Ilo-

JOKUM M4 OISITh HAa BEChl. 3/1€Ch

MbI YBUJIMM, UYTO BECHl MOKa3bIBa-

Puc. 34 0T HaMm apyrue mudpsl (puc. 34).
3HAYUT U BO3JyX UMEET BEC.

Bam wu3BecTHO, uTO 3eMIII0 OKpy’kKaeT Bo3AyliHas oOonouka. Ee Ha3zbl-
BalOT aTtMocdepoii. Bo3nyx cBoel TsIKECThIO OKa3bIBA€T JaBJIE€HHUE Ha IO-
BEPXHOCTbh 3eMJIM. DTO JABJIEHHUE HA3bIBAETCA ATMOC(pEepPHBIM JaBJeHHEM.
Jns onpenenenuss aTMoc(epHOTO AaBICHUS HENb3s BOCIOJIb30BaTHCA GOp-
MyJoOi p=pgh, Tak Kak B COCTaB aTMOc(epbl BXOASAT pa3IU4YHbIC Ta3bl,
U BBICOTAa €€ TOYHO He ompeneineHa. B coctaB atmocdepsl Bxoaut 78%
azota, 21% xucnopona u gpyrue raspel. Ilpu Temneparype 0°C Ha moBepx-
HOCTHM 3eMIM IJIOTHOCTH BO3ayxa paBHa 1,29 ﬁll [InotHOCTH BO3AyXa C
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Ammocgheproe dasnenue. Onvim Toppuuennu

BBICOTOM yMeHbIaercsi. Hampumep, Ha BweicOTE 5,4
KM OT MOBEPXHOCTH 3€MJIM TJIOTHOCTH BO3JyXa B 2
pa3a MeHbIe, YeM €ro IJIOTHOCTh y MOBEPXHOCTH
3emnu, Ha BeicoTe 11 kM MeHbuie B 4 paza. C moBbI-
IIEHUEM BBICOTHI MJIOTHOCTh BO3JyXa yMEHbILAeTCH,
U MOCTENEHHO aTMocdepa MmepexoauT B O€3BO3AYII-
HOEe MpocTpaHcTBO. OmnpeneseHHON T'paHMUbI y aT-
Mocdepbl Her. Ecnu yacTuibl Bo3nyxa MMEIOT BeC,
TO NOYeMy OHHM Bce He majaroT Ha 3emuto? [lpuuu-
Ha B TOM, YTO OHU HAXOJSTCS B HENPEPBIBHOM JIBU-
)keHuu. Torga mouyemy ke OHHM, KaK pakeThbl, HE yJe- Puc. 35
TaloT B KocMoc? Jleno B TOM, 4TO CKOPOCTb YacCTHI]
BO3/lyXa HE€ MOXET MpPEeoJ0JeTh CUIy NPUTsKeHHs 3emuu. s 3Toro ux
CKOpPOCTh JTOJKHA OBITh HE MeHbmie 11,27
B cymectBoBaHMM aTMOC(hEpHOTO MABIECHUS MOXHO YJOCTOBEPHUTHCH,
MPOBES CHEAYIOIINUE OMBITHI.

Bo3bpMmeM pa3oBbIil MINpHUL, OPUBEAEM MOPUIEHb B CAMOE HHUXKHEE
MIOJIOKEHHE U OIYCTUM MINy B Boay. HauHeMm moJHMMAaTh MOpUIEHB,
TOTJa U BojAa TOke OyneT momHuMathes 3a moprrHeM (puc. 35). Ilo-
yeMy Boja nojaHumaercs? Eciaum nmumerky omycTHTh B BOAY M OJAMH pa3 Ha-
JAaBUTh Ha PE3MHKY, TO B MUIETKY Halepercs Boma. W eciam 3areM BBIHYTH
MUTIETKY W3 BOJBI, TO BOJA M3 Hee He OyAeT BbuIMBaThCs. [loue-
My BOJla HE BBUIMBAETCS, AK€ €CJIIM OHA UMEET Bec?

[Ipuyunoit >TOMYy - gdelicTBHE aTMOC(HEpPHOTO [aBICHUS.

Ecnu Obl BOJa mpu moabemMe MTOPINHS MINPHUIIA HE IMOJHUMA-

Jach, TO MEXJIY TOPIIHEM W BOJOW oOpa3oBanach Obl MyCTOTA.

[IyctoTa HuUKakoro NeHdcTBUS Ha BOAY He oka3piBaeT. Ha Bomgy

B COCYJ/Ie OKa3bIBaeT JeicTBHE aTMOchepHOe JaBJICHUE, OHO 3a-

CTaBIsIeT BOAY MOJHUMATHLCS 3a MOpIIHEM. Boaa w3 NUIMETKH

TOXKE HE BBIJIMBAETCA HM3-3a JEHCTBUA aTMOC(EpPHOTO JaBICHHUS.
ATMoc(hepHOe [aBJIEHHE BIEPBHIE HU3MEPUIT HUTAIbSIHCKHI

yueHbli Toppuuenru (1608-1647). CTeknssHHYIO TPYOKY AJTUHOM

1 M, 3amasgsHHYI0O C OJHOTO KOHI|a, OH HAMOJHHJ PTYThbiO. 3a- Puc. 36
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Tnasa Il. Mexanuueckue signenus

TEM, TUIOTHO 3aKpBIB APYroil KOHeN TPpyOKH PYyKO#, MEepeBEepHYN €e U OIy-
CTUJI B YamKy cO PTyTbio. Ilog pTyThIO OH OTKpBHIT KOHEN TPYOKH, YacTh
PTYTH IpH 3TOM BbUIMJAch B yamky (puc. 36). Han pryThio B TpyOke co3-
nanoch 0e3BO3AYIIHOE MPOCTPAHCTBO, BBICOTA CTOJI0A PTYTH, OCTaBIIEHCS
B TpyOke, paBHa nmpuMepHo 760 MM (uM3MepeHHE NPOBOAMIOCH OT YPOBHS
pTyTH B uamke). PTyTp B TpyOke He BBIIMBAeTCS MOTOMY, YTO JAaBJICHHE,
OKa3bIBa€MOE CTOJIOOM PTYTH, YPAaBHOBEIIHBACTCS aTMOC(EpPHBIM TaBICHU-
eM. 3HauuT, aTMochepHOEe NaBICHHE MOXHO H3MEPUTH J1aBJICHHEM, OKa3bl-
BaeMBIM CTOJIOOM PTYTH B TpyOke. B HacTosmee Bpems 3a HOpMaJbHOe aT-
MocdepHoe 1aBJieHHe OepyT JaBlieHUE CTO0a pTYyTH BBICOTOH 760 MM Tipn
temnepatype 0°C. Ilpu oObsIBICHUHM MPOTHO3a MOTOABI O Pagu0 M TEIEBU-
JNeHHI0 aTMochepHOe AaBieHHE JaeTrcsi B MM prT. cr. Mcmonssys ¢opmyny
p=p¢@, MOXHO BBIPa3UTh HOpMajJbHOE aTMoc(hepHOE NaBJIEHHE B MacKa-
aax: p= 13595,1" -9,81i1 -0,76m = 101360 Ila

Toppuuennu oOpaTun BHHMaHHE Ha TO, YTO BBICOTA CTOJIOA PTYTH B
TpyOKe MEHsIETCS NpU U3MEHEHHMH moroabl. I[lommmo 3TOro, aTrmMocdepHoe
JIaBJICHUE YMEHBIIACTCS C YBEJIWYEHHEM BBICOTHI. BBIIO ompeneneHo, 4To
npu HEOOJNBIIUX TMOJbEMax Ha Kaxnable 12 M moabeMa JaBieHHE YMEHb-
maercs Ha 1 MM pT. CT.

[Tpubop, m3mepsromuii atMochepHoOe JaBlICHHWE, Ha3bIBaeTCs Oapome-
TpoM. YUtO Oyzner, ecniu BMECTO PTYTH B OmbITe Toppuyesin B3ATh APY-
TyI0 )XUIKOCTh? Tak Kak MIOTHOCTh NPYTUX KHUAKOCTEH HAMHOTO MEHBIIE
MJOTHOCTU PTYTH, BbICOTA CTOJI0A XKUAKOCTU Oyaer OGonbuiei. B BomsgHoM
OapomeTpe BBICOTA CTOJIOA XUAKOCTH OyaeT 6ombme 10 m.

ml
Puc. 37 Puc. 38
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3akon Apxumeda u ezo ucnoavrosarue

JUis u3MepeHus: AaBICHHH, OOJBIINX WIM MEHBIIUX aTMOC(EPHOro, HC-
HOJB3YIOT MaHOMETpPhl. MaHOMETpbl OBIBAIOT KHUJIKOCTHBIE W MeTajulnye-
CKHE.

[TpocToit xunkocTHslii MaHoMeTp coctout u3 U-ob6pa3Hoil TpyOku, Ha-
MOJIOBUHY 3aIlOJHEHHOM XuakocThio (puc. 37). OxHa cTopoHa TpyOKH OT-
KpbITas, a BTOpas COEJUHEHA C €eMKOCTbIO, I/Ie U3MepseTCs JAaBJeHue, pe-
3MHOBBIM IIJaHroM. KoHen mianra uMeeT HUIMHIPUYECKOE OCHOBaHME,
HNOKpbITOE IUIeHKoM. Eciam ciierka HanaBUTh Ha HEroO, TO YPOBEHb XKHUIKO-
CTH B KOJIEHaX MaHOMETpa M3MEHHUTCS.

OCHOBHBIM 3JI€MEHTOM METAJJINYECKOr0 MaHOMETpa SBJISAETCA COTHY-
Tass B Ayry MeTajuipyeckas TpyOka /, OIMH KOHEI KOTOpOH 3akpsIT (pHC.
38). Bropoli koHer TpyOKM MOCpPEJACTBOM KpaHa 4 cooOmiaercs ¢ cocy-
J0OM, B KOTOPOM H3MepseTcs aaBieHue. Korga oTKpbIBalOT KpaH, AaBlie-
HUE B TpyOKe yBEJIMYMBAETCSA, U OHA pasrudaercs. [[BUKEHHUE depe3 pbl-
yar (5) u 3ybuatoe koneco 3 mepemaeTcs cTpenke 2.

HaGepute mnoisicrakaHa BOJbl. 3aKpoiTe cTakaH OyMaroi u, moijepkuBas
OyMmary pykoil, nepeBepHUTE BBEpX JHOM. Bona u3 crakaHa He OyaeT BbI-

JINBATHCA.

1. Kaxue ewje onvimusl 00KA3b18A10M Cyujecmeoganue ammoc@epnozo oasieHusn?
2. ITouemy usmensiemcsi ammocgepHoe oagrenue?
3. Kak usmensiemcs ammocgheproe 0asieHue ¢ y8eiudeHueM 8blconmbl?

3AKOH APXUMEJA U ETO UCITIOJb30OBAHUE

Eciun B Bomy OpocuTh I'BO31b WM HEOONBIIOW KaMeHb, OHU MOTOHYT.
Ho Gonwmioe OpeBHO, j0aKa W OONBIION KOpabib Jepkarcs Ha Boje. UTo
sBysieTcd npuuuHOM 3ToMy? IIpoBenem cienyroluid OIBIT.

[Ipu momomm qUHAMOMETpa B3BECHM IPEIAMET, KOTOPHIA TOHET B BOJE.
3aTeM OMyCTUM MpeaMeT B cocyi ¢ Bojoi (puc. 39). YBuaum, 4Tto mnoxasa-
HUE AMHAMOMETpa YMEHbIIWJIOCh. Ecin mpenmer omycTUTh B KHAKOCTb,
IUIOTHOCTh KOTOPOM OOJbIlle MIOTHOCTH BOJbI, TO MOKa3aHUE AMHAMOMeE-
Tpa emie 0OJbIIe yMEHBIIHUTCS.

5-®dusunka, 6 kiacc



Tnasa Il. Mexanuvueckue signenust

26U
3H
3.6H

v
1 I/I I

Puc. 39 Puc. 40

N3 mpoBeneHHOro OombITa y3HaeM, 4YTO Ha MOTPYKEHHOE B KHUIKOCTH
TEeJI0 AeWCTBYyeT BBITAJKMBamOImas cuia. Teno OynmeT mepkaThbCs Ha mjia-
By, €CIIM BBITAJIKUBAIOIlAsg CHUJIa NPEBHIIIAET €ro BeC, WU YTOHET, €CIIU
BBITAJIKMBAOIIasg cHUjla MeHblIe Beca Tena. Kak ompenensercs 3Ta cuia?
IIpoBenem cinenyromuii onslT. [Ipn moMomu n1uHaAMOMETpa ONPENEIUM BeEC
Tena, IUIOTHOCTh KOTOpPOro OoJiblllie MJIOTHOCTU BoAbl. B cocya HanmbeMm
BOAY 110 ciIMBHOTO Hocuka (puc. 40). 3aTem rpy3, NOJBEIICHHBIN K JAUHA-
MOMETpY, ONYCTHUM B cocya ¢ BoJou. Ilpm 3TOM u3nHIIEK BOJBI BBLIBETCA
B MEH3YpKy, KOTopasi HaxoAuTcs Ha Becax. llepea aTum ompenenseTcs BecC
MEH3ypKkHu. B3BeCHB MEH3YypKy C BOJIOW, OMpeAeNsiioT Maccy BOJAbL. Takxke
ompenensiercs U 00beM BOABI B MEH3ypke. Ecium Temeps mpu mMOMOIIW JIH-
HEWKHU OmNpeaesinTh 00beM Tella, TO OH OyJeT paBeH 00bEeMYy BBITECHEHHOM
xuakoctu. Bec Boabl Oyaer paBeH pa3HOCTH Beca Tesla B Bo3ayxe Puso u
Beca Tena B Boge P, . F=P ~—P

3HaYNT, BRITAJIKMUBAIOMAs cuja OyJeT paBHA BECy BBITECHCHHOW TEIOM
KUIKOCTH.

DTa 3aKOHOMEPHOCTH OblJa BIIEPBBIC ONpEJCiIeHa ONBITHBIM TYy-
TeM JApPEeBHETPEUYCCKUM YYCHBIM, QU3UKOM M MATEMAaTHKOM ApPXUMEIOM
(287-212 ronmwl no Hamiei 3pwl). [lodTomMy BBITaNKMBamIIas CuUJia Ha3bl-
BaeTca cujiol Apxmmena OmnpeneneHue 3aK0oHa CIEAyIOIIEE.
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3axon ApxuMeda U e20 UcCnojib3zoearnue

Teno, MOJHOCTHI0O MOIPYy’KEHHOE B KMAKOCTh WJIH ra3, BbITECHSIET
00beM KHIKOCTHM WMJIM ra3a, paBHbIi cBoeMy o0bemy. Ha Tesno neii-
CTBYeT BBITAJKHMBaKIIas CUJIAa, PaBHasi BeCy KUIKOCTH WJH rasa B
o0beme 3TOro TeJia. B cCOOTBETCTBUHM C 3TUM apXUMEZO0BA CUJIA paBHA:

F=p <V -g

Tema

u
p o MJIOTHOCTh ra3a MJM Xuakoctu, Ken- o0bem Teaa, g = 9,81 —.

Bo3HNKHOBEHHE apXMMENOBOW CHIIBI MOXXHO OOBSICHHUTH Yepe3 THAPO-
CTaTUYECKOE JaBIICHUE.

Jnsi mpocTOoThl TeNno, MOTPYKEHHOE B KUJAKOCTb,

Bo3bMeM B Qopme kybOa (puc. 41). Tak Kak BepxHsd
U HMXKHSS YacTH Tejla HaXOIsATCAd Ha pa3HbIX TIiyOu-
Hax, TO W THUJAPOCTATHUYECKOE JaBJICHHE, OKa3bIBae-
MO€ Ha HHX, OyjaeT pa3iauuHbiM. M3 puCyHKa BHJIHO,
yTto h2> hy IlodTOMYy pa3HOCTb JaBJIEHUN Halpasle-
Ha BBEpX: p=p2-pXx=p Kg(h2-h"). YUuThIBasg MOBEPX-
HOCTh Tena S, nmoaydum FA=p-S =pxK g

Takum 00pa3oM, MOKHO HAWTH yCIOBHE TIJIaBaHUS TEll.

. Ecnu cuna TsSXeCTH MEHbIIE apXHUMEIOBOW CHIIbI, TO Telo Oyner
MOJHUMATHCS U3 )KUJKOCTH, BCILIBIBATh.

2. Ecau cuna TsSKeCTH paBHA apXMMEIOBOM cuiie, TO TEJIO0 MOXET Ha-
XOJUTHCSI B PAaBHOBECUU B JIIOOOM MECTE KUJKOCTH.

3. Eciu cuna tsoxkecTH OOJbIle apXHUMEJOBOM CHJIBI, TO Telo Oyaer
OTNyCKaThCsl HA JTHO, TOHYTh.

ApxuMenoBa culia NpOsBISETCS W B rasax, T.e. B Bo3nyxe. B arom
caiydae B (GopMyie apXMMeJOBOH CHIBI BMECTO p J>XHUJAKOCTU CTaBHT-
csi p Bo3ayxa. Bo3aymHbie mapsl, a’pocTaThl, TUPHXKAOIM MOTHUMA-
I0TCS B BO3JyX Osaromaps apxumenoBoi cuie (puc. 42). BuyTpu >TH
mapbl 3amojHAITCA Oojiee JEerKMMH, 4eM BO31yX, razaMu - BOJOPO-
noMm unu reauem. Ilpu HopmanbHOM naBiaeHuu Bec | M3 Bojgopona pa-
BeH 0,9 H, a remus — 1,8 H. 3HauuT, Ha BO3AYMHBIA map oO0beMOM
1,3 M3 3amonHeHHBIH TelueM, NEeHCTBYET MOABbEMHAs CuJia BEIUYUHOMN
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I3 H, u nmoabeMHass cuja BO3AYUIHOTO IIapa COCTAaBJET:

I3H- 1,8H= 11,2H. Ha cerogasmHuuil A¢Hb HHKHIOO

4acTh BO3JAYUIHOTO MIapa JeJaloT OTKPBITOW, U BO3AYX

rpeT cnenualbHbiM roptounM (puc. 42). Bonpmue cyna

IUIaBAaIOT B MOPSX M OKeaHax Osaromaps apXuMmemaoBOM

cuie. Kopnyca cyaoB H3roTaBlIMBAKTCI U3 CTAJbHBIX

Puc. 42 JHUCTOB, a KOPHYC JOJIKH U3 JIEPEBSIHHBIX JTOCOK. 3a30pbl
MEXJAy JOOCKaMH 3aKJeNbIBalOT, 4YTOObl HE OBIJIO TeYHu.

['my6una morpyXeHus cyaHa B BOJAY Ha3bIBaeTCd YPOBHeM NOTpY:Ke-
Hus. HanbGonpmuii nonycTUMBIA ypOBEHBb MOTPYKEHHUS CyIHAa OTMeda-
eTCid Ha KOopIyce KpaCcHOW JMHHMEH M Ha3blBaeTCcid BaTepJuMHHUel (IO-
rojilaHjcku «vater» - Boja). Korma cyaHo morpyskaetrcsi A0 BaTepJiu-
HHMHU, TO BEC BBITECHEHHON BOJBl HAa3bIBAETCSA BOJOHU3MEILIEHHEM CYJHA.

1. B kaxotl 600e cyoa nooHumaiom 0Oolbuie 2py3d - 6 NPeCHOU UlU CONeHOU?
Iouemy?

2. Pacckasicume, npu Kaxux yCio6usax menda niagaim.

3. B kaxoii 6o0e uenogex He moxem?

4. Oepanuvena 1u 6vlcoma noO0vbema 8030YUIHbIX WAPO8?

5. Aiiyo 6 yucmoii 600e monem, HO 8 coieHol eode niasaem. Ob6vicHume npu-
YUHY U npogepbme HA Onvime.

eJlerenna o6 Apxumene. Llapp Cupaxyser ['mepon 3akazanm cebe

30JI0TYI0 KOpoHy. IIpoBepuTh NOAIMHHOCTH KOPOHBI MOPYUYHIH
Apxumeny. Ilpu 3ToM HanmoMuHaeT eMy, 4YTO NPOBEpPKA AOJKHA OCYILIECT-
BIISITbCSL 0€3 MOJOMKH 4YacTed KOpOHBI. [[Jist 3TOro 10CTaTOYHO OBIIO CpaB-
HUTh IUJIOTHOCTh KOPOHBI € INIOTHOCTBIO YUCTOrO 30i10Ta. Macca uszmeps-
ercs Ha Becax. Ho kak ompenenuth o0beM KopoHbwl? Ilocme MHOTHX pas-
OyMui Apxumen OTHpaBiisieTcs B OAHIO M OMYCKAaeTCs B BOJSHYIO BaHHY.
[Ipu >TOM OH 3aMedaeT Kak MepeluBacTCs BOJA U3 BaHHBI M, Kpuda «IB-
pukal», T.e. «Hamemn», 6exut B cBoto naboparopuro. HaligeHHBIH croco0
npuBeneH Ha puc. 19 B 16 Teme.
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Cunbl, delicmeyroujue Ha meno, 0BUNCYUeeCst 8 HCUOKOCMU U 2a3e

TEMA 25

CUJIBI, JEVICTBYIOIIUE HA TEJIO,
JBUKYIIEECS B JKMJAKOCTH U T'A3E

Bb1 y3HanM, 9TO B COCTOSSHUU TOKOS >KHJ-

KOCTH M Tra3bl OKa3bIBAaIOT JABJICHHE Ha CTEH-

Ki cocyaa. B mpupoae u B OBITY XKHIKOCTDH

ObIBa€T HE TOJHKO B COCTOSIHHUU TOKOS, HO U

B ABMXKeHUU. Kakue cuibl BO3HMKAIOT B TEKY-

el 1o apblkaM, KaHajlaM, pekaM M BOJOIpO- Puc. 43

BOJHBIM TpyOam Boae? [[nsi m3ydeHus 3TOro

SIBJICHUSI PACCMOTPHUM MOBEPXHOCTH BOJIbI, Te-

Kyliei B apeike. B cepeamHe mumpokoro, mnos-

HOBOJIHOTO KaHalla BOJA, B OCHOBHOM, T€YET

paBHOMEpPHO MO OJHOW JUHUHU. B 3TOM MOXK-

HO YyJOCTOBEpUTHCS, HabJirogas 3a TeJaMu, puc

msiBymuMu B Boje (puc. 43). Takoe TeueHue
I Ha3biBaeTcs JJamuHapHbIM. Bosna B ropHoil pexe teuer ObicTpo. Ecnu Ha-

OmronaTh 3a TeJlaMH, IUIBIBYIIMMHU B 3TOM peKe, TO MOXHO yBHAETh, YTO

TedeHue o0pa3oBrIBaeT BOJAOBOPOTHI (puc. 44). Takoe TeyeHHe Ha3bIBaeT-
I ca TypOyseHTHBIM. 3HAYUT, €CIU KUAKOCTh TE€UET MO TpyOam, TO 3a CUET

TPEHHUS O CTEHKH TPYOBI CIOM >KHUJIKOCTH TEKYT C pa3HOl CKOpPOCTHIO: B

cepenuHe TpyOBI-ObICTpEe, Y CTEHKH —MeuieHHee. [Ipu ABMKEHUU KUI-

KOCTH, TI0O CPaBHEHHIO C COCTOSIHHEM IIOKOs, 00pa3yeTcss JOMOJHHUTEIbHOE
J JaBiieHUEe. DTO JaBlICHHE HAa3bIBAeTCd AMHAMHMYECKHMM JaBijeHueM. Kax

3aBUCUT JaBJEHHE OT CKOPOCTH XKUJIKOCTH WIH

raza?

IIpoBegem caenywmmii onbiT. Bo3bmem
nBa nucta Oymarn u OyneMm nepkatb HX

napajjiesIbHO APYT IpyTy. 3aTeM IMOayeM B Ipome-
KYTOK Mexay juctamu (puc. 45). Jluctel HaYHYT Puc. 45
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I'nasa Il. Mexanuueckue sienenus

npuOImKaTeest Ipyr K apyry. IlpuyauHoil sToMy
TO, 9TO BO3AYX MEXIY JIMCTAMH IIPUIIET B JBU-
JKEHUE, U NaBICHUE MEXAY HUMHU YMEHBIIUIIOCH.
JlaBrieHWe C BHENIHEH CTOPOHBI JHUCTa OyaeT
Oosblie, 9YeM C BHYTPEHHEH, U 3a CUET ITOTO IO-
SABUTCS CUJA, CHABJIMBAOINas JIMCTHL. Bo3mym-
HBbIE 3M€H, KOTOpPbIE BbI 3aIyCKAaeTe BECHOU, MOJ-
HHUMAIOTCA 3a CYET IIOABJICHUSA PAa3HOCTU JaBJie-
HUH, 3a CYET TOro, 4TO CKOPOCTh BETpa pa3Has B

Puc. 46

BEPXHEW W HM)KHEW YacTAX BO3AYILIHOTO 3Mesl, H

BO3HHUKAeT MojabeMHas cwia (puc. 46). Habmroma-

JIUCh HEOXXUIAHHBIE CTOJIKHOBEHHS CYIOB, UAY-

Puc. 47 IIUX MapauieNbHBIMU KypcamMH. DTO TOXke 00b-

SACHSIETC BO3HHMKHOBEHUEM Pa3HOCTHU JIaBJIEHUS,

KaK MEXIy IByMs JUCTaMu Oymaru, Korja nyroT Mexay Humu. [lomer camo-

JIETOB TOKE BO3MOXKEH Ojarojapsi 3ToMy sBiIeHUIO. OH OOBSCHAETCS CIICIH-
aJTbHBIM YCTPONCTBOM KpblIa camoiiera (puc. 47).

BcTpeunslii moTok BO3myxa 0OTeKaeT KpbUIO CHH3Y U cBepXy. IlyTs,
MNPONJAEHHBIM BO3AYIIHBIM MOTOKOM CBEPXY KpbLIa, IJIMHHEE, YeM NYyTb,
NPONJAEHHBIM MOTOKOM cHU3y. Ilo3TOMy CKOpOCTHP NOTOKa BO3AyXa Hal
KpBIJIOM OOJbIIe, YeM CKOPOCTh TMOJ KPbUIOM. 3HAYHUT AaBJeHUE /7, B TOM
MecTe, IJe CKOPOCTh NOTOKAa BBILIE, MEHbIIE AaBJICHUS p 2 MOJA KPBLIOM,
II€ CKOPOCTh MOTOKa MeHbUIE. B pe3ynbraTe mosABIsSeTCs Pa3HOCTh JaB-
JeHUu# p =p 2—p v HampaBieHHas CHU3y BBepxX. Eciam moTok Oyxmer TypOy-
JIEHTHBIM, Pa3HOCTb JAaBlIeHUM OyaeT Oosbiie. DTO HA3bIBAETCA MOAbEM-
HOH CHJIOW KpbLIA.

Muorue Buaenu GpyTOoiabHBIE MAaT4YHM IO TEJIEBU30PY HIJIM Ha CTAaJUOHE
U, HaBepHOE, O0paTuiIM BHUMAaHHUE, YTO MY, KOTOPHIA MOAAIOT C YIJIOBOM
MoJa4yu, MpU MOJIETE KPYTHUTCS, U3MEHSAET TPAEKTOPUIO CBOETO ABHKEHHUS
U momajaer B BopoTa. UTo 3acTaBisieT M4 KpyTUThes? Jleno B TOM, 4TO
Ipyu yrioBod mojaaye GpyTOOJHCT ObET HE LIEHTPY Ms4a, a HEMHOI'O COOKY.
Takoil ymap 3acTaBisieT MS4 KPYTUTbCSI BO BpeMS NMPAMOJIWHEHWHOTO JBU-
J)KeHus. B uTore moTok BO3AyXa CIIpaBa M CJIEBa OT MsA4a MU3MEHSET CBOIO
CKOPOCTb, B PE€3yJIbTaT€ YETO HU3MEHSETCA WU NAaBIEHHE BO3AyXa C pPa3HBIX
CTOpPOH, MY HU3MEHSET CBOE HaIpPaBJIEHHUE U MOXKET IONACTh B BOPOTA.
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Ilpedcmasnenue o pabome u snepeuu

1. Jloma caemailiTe BO3MYIIHBIE 3MeHW pa3nuyHod ¢opmbl. [lompo-
OyiTe 00OCHOBaTh, KaKoil BO3AYIIHBbIH 3MeH HMeeT OOJbIIYIO
MOJBEMHYIO CHIY.

2. Bo Bpems ¢yTOONBHON Wrphl 0OpaTHTE BHHUMAaHUE Ha TPAaeKTO-
pHUIO MoJjieTa MsA4Ya C yrjaoBOM Moaayu.

1. Kax 6vl 06vsacHume nonamue «OuHamMuyeckoe 0deienue JIcuoKocmuy?
2. Jlaiime onpedenerue TAMUHAPHOMY U MYPOYIEHMHOMY MeYeHU.
3. Kakoii 6u0 modcem umems nOGEPXHOCMb mMeKyuell 600bl, 20e 8bl dcugeme?

TEMA 26

NPEJACTABJIEHHUE O PABOTE U DHEPI'UU

YTpom BBl coOupaeTech B IIKOJY, Ballld POIUTENH UIAYT Ha paboTy. Bep-
HYBIIHUCh M3 IIKOJIBI, BBl IIOMOTAETe€ POAMTENSIM B JIoMalnHed padore. Uro
Mbl MIOHMMaeM MOJ CJIOBOM «paborTa»? B 0ObAEHHOW XWU3HU TOJ CIOBAMHU
«aenatb paboTy» Mbl NMOHMMaeM 3aHATUE TpyAoM. B ¢usuke cioBa «pabo-
Ta» U «TPyA» HE BCErjJa COBMAJal0T B 3HAUCHUHU.

Hon mexanuueckoii padbomoii NOHUMAKOT ABUKEHHE TeJIa MOJA AeHCT-
BHEM MNPWJIOKEHHOH K Hemy cuiabl (puc. 48). Mexanuyeckyro paboTy
o6o3HayaT OykBoii A. B aTom ciyuae popmyna pacuera paboTsl Oyner:

Paboma = cuna x nepemeujenue, JI =F'S

A - pabora, F - cuna, s - nepemMelneHue.

niaX Eaununa padorsl [A] = 1H-1m = 1 d:xoyab. Cokpamenno 1/:x.
-bIY  OTa enqununia Ha3BaHa B YECTh aHTIUINCKOTO yueHOro /. Hocoyns
(1818-1889).

Ecnu mnpunoxeHHas K Tely cujla NEpHeHIUKYISPHA HANPaBICHUIO
IBYKEHHS, TO Takas cuja He BbINONHsAET pabory. Hampumep, morpyskeH-
HBIIl Ha MalmKWHYy TI'py3 JaBUT Ha Hee. MaminHa, B CBOIO OYepelb, Iepeme-
maeT rpy3 Ha ompeneneHHoe paccrosiHue. Cuia TSXKECTH Tpy3a Hampas-
JeHa MEepPNeHIUKYISIPHO MEePEeMENIeHUIO U IMO03TOMY HE coBepuiaeT padory.
3aTO0 HampaBlICHHE CHJIBI TATW JBUTATENs MallWHBl COBIANAET C MepemMe-
I[EHNEeM, ¥ OHa BBIMOJHsSET padoty (puc. 49).
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Inasa Il. Mexanuueckue signeHus

F Fob
[0/ //
A S )
Puc. 48 Puc. 49

N3 popmynsl paboThl cileayeT: €CiAW Ha TeJO ACHCTBYET cUja, HO HET
nepeMelieHus: Tena, padboTa He BBIMOJHsETCA. Jlaxke ecinum BBl C CYMKOW,
MOJIHOM KHUT, JOJr0 KAETEe TOBApHIa, TO U B 3TOM CJy4yae Bbl HE BBIINOJI-
Hsere pabory. Tak kak s =0, To JI=F-0= 0.

Kak ObU10 CKa3aHO BbIIE, HAJIO YMETh OTJIMYATh TPYJ OT MEXaHUYECKOU pa-
6otbl. [IpenonaBanue ypoka y4duTesneMm, JiedeHHe OOJIBHOIO BPAadyoOM: BCE ITO
Ha3bIBACTCS «3aHMUMATHCA TPYIAOM». Bce i Tema MOTyT BBHITIOJTHATH padboTy?

Cnoco0HOCTH TeJ BBINMOJHATH PadoTy Ha3bIBaeTCH IHepIuell.

11 UToObl MOHATH 3TO, PACCMOTPUM Clle-

nyrouiee sieinenne. Ha puc. 50 mokaszano

JBa TIOJIOKEHHUS MOJIOTKA OTHOCHTEIHHO

rBO3/s. B mepBoM ciydae rBO31b MpakTH-

YeCKM HE BOMJET B JOCKY H3-32 OYEHb Ma-

JICHHKOTO BO3JEHCTBUS HA HEro0 MOJIOTKA.

Bo BTOpoM ciydae u3-3a OOJNBIIETO BO3-

Puc. 50 JEHUCTBUS MOJIOTKA TBO3/lb BOMIET B JIOCKY.

3HAa4YUT, BO BTOPOM IIOJIOKEHHH CIOCOOHOCTH MOJIOTKa COBEpIIATh pa-
60Ty Oousbiie. DHEpPTHs, Kak U pabdoTa, U3MEPSIETCS B [DKOYIAX.

IIpuMepsl pemieHus: 3agad.

3agaua 1. Ilox neiicTBUEM TOPU30OHTAJIbHO HAINpPaBIEHHOW CHUJIBI, paB-

Hoii 50 H, Tenmexka mepemectunack Ha 20 M. Yemy paBHa coBeplICHHAas
pabota?

Hano: @®opmyaa: Pemenue:
F=50H A=F-s JI=50H <20 m = 1000 Ix.
5=20 M

TpebyeTcst HaliTH
A=7?

Omeem: A = 1000 Jx.
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Ilpeocmasnenue o pabome u 3uepeuu

IMMoaymaiiTe. ['ne BeIMONMHACTCS MexaHudeckas padora?

MMoaymaiite. ['ne BoIMONHSAETCS MeXaHuWdeckas pabora?

Puc. 51

YnpaxHenue 6.

. Kakas paboTa coBepmiaeTcss nmpu NoAbeMe TPAHUTHOW TIMTHI Maccoi
1250 xr Ha BwIcOTY 20 M? {Omeem. 245 x]Ix).

2.* Ha Teno nNeHUCTBYIOT ABE CUJIbI, OJIHA - IO HANpPaBJIEHHIO JABHXKEHHS
n paBHa 20 H, a gpyras - nepneHAUKYIIpPHO HANpPaBICHUIO JBUXKECHUS U
paBHa 10 H. Ilpu stom Teno mepemectunoch Ha 10 m. Kakas paborta mpu
atoMm coBepimieHa? (Omgem. 200 JIx).

3. Manpuyuk maccodt 50 Kr MOAHSAJICS HA YETBEPTHIM 3TaX J0Ma, BBHICO-
Ta KaXxJa0ro sTaxa kortoporo 2,5 m. Kakymo pa®oTy BBINOJIHUI MaJb4HK?
g~ 10 . (Omsem. 3750 Jx).
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Tnasa //. Mexanuueckue siénenus

4* Bec tenexku ¢ rpy3om paBeH 100 kr. Iloxm meiictBuem cuisr 500 H
Tenexky mepemectunu Ha 10 m. Uemy paBHa BeITOTHEHHas padota? (Om-
eem: 5000 [Ix).

1. IlogcumnTaiiTe, Kaky0 MEXaHHYECKyl0 pPaboTy BBl COBeplIacTe
o MyTH W3 JO0Ma A0 WKOJbl. Jlopory cuuTaiTe TOPU30OHTAIBLHOU U
POBHOM.

2. IlogHuMuUTECH HA JIECTHULY WM Ha croi. llojcuuTaiiTe BBIMOJHEH-
HYIO MPU 3TOM MEXaHUYECKYI0 pabOTy U 3alUIIUTE B TETPAJb.

TEMA 27 j
BU/IbI DHEPTUHU. MOI[HOCTbH

Ha npumMepe MoJI0TKa ¥ TBO3/1S BBl BUJIEIH, UTO YEM BBIIIIE TOTHUMAIOT MOJIO-
TOK IIPH yIape IO TBO3/II0, TEM TIy0Ke TBO3/Ib BXOJIHT B IOCKY. 3HAYUT CBOHCTBO
MOJIOTKa COBEpIIATh PadOTY, T.€. €r0 SHEPTHsl, 3aBUCUT OT MOJIOKEHHS MOJIOTKA.

IHlomenyuanvHoil IHepzueil HA3BIBAETCS JHEPTHU, KOTOPAadA oNMpeneJis-
e€TCH B3aMMHBIM NOJIOKEeHUEM B3aMMOJECTBYOIINX TeJl.

B npuBeneHHOM npuMmepe BhINIONTHEHHas pabota paBHa A=P *h. DTa pa-
0oTa BBIMOJHSIETCS 3a CUET MOTCHIMAIbHOU dHepTUun £ =P * Hunu

£ =mgh

B 3aBoaHBIX yacax, 3aKpyuMBas NPYKHHY, NOJYy4YarOT MOTEHIHAIbHYIO
SHEPruro. 3aTeM Npy>KMUHA, IOCTENEHHO PACKPYYUBAsACh, IPUBOJUT B IBUXKE-
HUE MEXaHHU3M 4acoB, T.€. CTPEJIKH, COBEpIIas MexaHn4yeckyo padory. Ha pe-
Kax CTPOST IUIOTHHBI, TEM CaMBIM MOJHUMAIOT YPOBEHB BOJABI B peKe. 3aTem
BOJIa MIaJIaeT M0 CIelHaJbHbIM TpyOaM U BpallaeT JIONacTu TYpOUHBI.

Tena, KpoMe NOTEHIUAIBHOW, €lIe MOIyT 00JagaTh MU KHUHETHYECKOU
SHEprueil.

JHeprus, KOTOPoO# 00J1aaeT TeJI0 BCJeJCTBHE CBOEro IBUKEHU I, HA-
3bIBACTCH KUHEMUUECKOU Inepaueil.
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Buowt snepeuu. Mowrocmo

Hanpumep, Bonma, Tekymas B apblke, BpamiaeT
YCTAHOBJIEHHOE B HEM KoJjieco. BeTep Toxxe Bpaiaer
nporneiep.

Temna oMHOBpEMEHHO MOTYT 00jJanaTh M MOTEH-

nuanbHOW, U KUHETHYEeCKOU sHeprueit. Hampumep, n
MOJHSATOE HaJ MOBEPXHOCTHIO 3eMJU Teno (MOoJIoxKe-

Hue/) obnagaeT TOABKO MOTEHUIHMAIBHON >HEpTrHe A
(puc. 52). Ecnu OTIYCTHTB TENO, TO NPH MAACHHU ;. 00sss77577777

BbICOTA YMEHbIIAETCS, HO HAUMHAET YBEIUYUBATHCS puc
CKOpPOCTH IBHKCHHUSA. B 1moio)keHnn //Te10 HaXOoMuT-

cs Ha BbIcOTE /h u o0OnajaeT MOTEHUHAIbHOU 3Heprueil. MiMes ckopocTs,
Teno 00JajaeT TakKe U KHHETHYECKOW dHepTrueil.

B npupone cyumecTtByeT MHOXKECTBO BUIOB YHEPTUHU. DTO M eEnioeasn
IHepus, IN1eKMpPUUecKas IHePeus, A0ePHasa IHePUs, COTHEUHAA IHeP-
eua uT.0. Jlnsa ABMKEHHWS aBTOMOOWIISA, caMmoJjieTa, OONBIIUX CYJOB B UX
JNBUTATEJAX CO3/IaCTCs TETJIOBAsI DHEPTHS MYTEM CKHUTAaHHUSA TaKUX HepTe-
NpPOAYKTOB, Kak OEH3MH, KEPOCHH, AU3EIbHOE TOIUIMBO. 3aTEeM TEIlIOBas
SHEpPrus NMpeBpauaeTcs B MEXaHUYECKYyIo paboTy. TouyHO TakuM oOpa3zom
B AJIEKTPUYECKYIO SHEPTUIO NPEBPAILAETC MEXaHUYECKasi SHEPTUS BOJIbI
Ha 3JIEKTPOCTAHUUAX UM TENJIOBAsl DHEPTHs, NOJyUYEeHHAss NyTEM CXKUTa-
HHS TOIJIMBA. B NIpOMBIIIJIEHHOCTH, B ClIy*)0€ ObITa 3JIEKTpUUECKasi IHEP-
TUsl IpeBpamIaeTcs B IPyroil BUI DHEPTUU HIJIM COBEpIIaeT padboTy.

s mopaep:KaHUs KU3HEAESITEIbHOCTH JIOJAU U )KUBOTHBIE TOXKE pac-
XOJYIOT HEPTUI0. DTy dHEPTUIO OHU TMOJYYalT OT YIOTPEOAIEMON MHIIIH.
Kaxnpiii nenp B3pocioMmy denoBeky Heooxoxaumo 15000000 Ik, a mkoub-
HuKy (10-15 met) - 12000000 Ik sreprum.

Ha coBepuienue o1HO# U TOH ke pabOTHI TPATUTCS MHOTIa Pa3HOE BpEMS.
Hanpuwmep, nns nmepenoca 10000 xkupnuueid Ha 300 M gBa 4YeI0BEKa MOTYT
MOTPATUTh LENbIH IeHb, @ HA MAallWHE 3Ty pab0Ty MOHO BBIIIOJHHUTH 3a He-
CKOJIBKO MUHYT. UTOOBI MOKa3aTh, OBICTPO UM MEJICHHO COBepIIaeTcs pado-
Ta, BBE/IEM MOHATHE MOLIHOCTH.

Ilon mownocmobio noHUMaeTcsi padoTa, coBeplIeHHAsl B eIMHUIY Bpe-
MeHH (3a 1 cekyHay).

Ecnu MomHOCTh 0003HAaUMTh OYyKBO#M N, TO, 4TOOB HAWTH MOIIHOCTH,
HaJ0 paboTy MOJNENUTHh Ha BpeMsi, B T€YEHHE KOTOPOTO JaHHas pabora Oblna
COBEpIIEHA.
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I'nasa Il. Mexanuueckue sigenus

MomHocTh = N=j.

N —momHoOCTh, A —paboTa, t —BpeMsl.

(IIj 3aexmauny momuHocTtu nmpuHAT Bart (BT).
A 1Br =

OTa eJUHKIIAa Ha3BaHA UMECHEM aHrIuiickoro Mexanuka J[»k. Yarra (Uatt),
MEePBBIM CO3/IaBIIETO MapOBYIO MAIIUHY.

B moBcenHEBHOW KWU3HW MOIIHOCTH JIBUTATEJISI aBTOMOOMWIICH H3MEPSIOT
CIMHUIICH, Ha3pIBACMOH JJomaauHas cuiaa (JI. ¢.). DTUM MOIIHOCTb JBUraTe-
JIsl MAIllUHBI CPABHUBAETCA C JOLIAUHON CUIIOH.

1mc. = 735,5 Br.

MomHOCTb
YyeJoBeKa aBTOMOOMIIS TENJI0BO3a caMmoleTa PaKeTOHOCHUTEN
«Hexkcus» TE 10L Nn-62 «DHeprus»
70-80 Bt 75 xBt 2200 kBT 30600 kBt 125000000 BTt

B

11

1 3nas mowmocmv Ogucamens Mawiunvl, KAK MOJICHO paccuumams pabomy,
BbINOJIHAEMYIO UM 8 OnpedeeHHoe epems?

2. Kakue 6vl 3naeme ycmanogku, pabomaiooujue Ha cOIHEYHOU dIHepeuu?

3. I[Ipuseoume npumepvi MOWHOCMU U3 NOBCEOHEGHOU JHCUIHUL.

YnpaxHenue 7.

1. ITo TexHUYECKOMY MACIOPTY y3HalWTe MOTPEOISIEMYI0 MOLTHOCTh UMEIO-
IIMXCS I0Ma IbUIECOCA, XOJOAMJIBHMKA, TEIEBU30pa M APYyrux amnmnaparos. B
3aBUCUMOCTH OT BPEMEHH MOJIb30BAHHUS PACCUUTANTE BBITIOJIHEHHYIO paboTy.

2. MomnocTh BeHTHIsITOpa paBHa 35 Br. Kakyro paboTy BBIOJHUT OH
3a 10 mun? (Omeem. 21 kJIx).

3. YueHuk, yuacTBoBaBmUil B 3a0ere, pa3suia MomHocTs 700 Br. Eciau
100m on mpobexan 3a 15 cekx, yemy paBHa BBITIOJHEHHas pabora? (Om-
eem. 10500 JTx).
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Konmponvusie 6onpocwi k enase 11

4. MomHOCTh ABUTaTeNss aBTOMOOWIS «DMNHUKa», H3TOTOBIECHHOTO B
V36ekucrane, paBHa 156 sn.c. Kakas BbinmonHsercs paboTa HpH JIBUKEHUH
aBTOMOOMIIST B TeyeHune | gaca?

5* Bo CKONbKO pa3 MOTEHIMaJIbHAS IHEPTHUs CaMOJIeTa, JICTAIOLIETo Ha
BeicoTe 10 kM co ckopocThio 360 km/gac. GoJibllle, UeM €ro KUHETHYECcKas
sneprus {Omeem: 20).

(63)) * J1° IPUHAIVS MexayHapoaHOW CHCTEMBI €IMHUI[ pa3Mephbl Tel

U3MEpsUTH, CpaBHUBAas HX C pa3MepoM dyejoBeueckoro tena. Ha-
npuMep, e€IWHULA JUIMHBI, HazbiBaeMas B CpenHeld A3uu ed3, ompenens-
eTcs Tpems MeTonaMH: 1) paccTOSHHE OT KOHYHMKOB MajbIIEB BHITSHYTOU
PYKM 10 Iieda; 2) pacCTOsSHHME OT KOHYHMKAa NajblleB BBITSHYTOH B CTO-
poHY pyk: mo BToporo mieda; 1 ra3 (Xopesm, Mpu M3MEPEHHU 3E€MEIbHBIX
yuactkoB) = 106-107 cm; 1 ra3 (Xopesm, npu u3MepeHuu TkaHei) = 61 cm;
1 ra3 (byxapa, npu ctpoutensctse) ~ 79 em; 1 ra3 (Camapkann, TamkeHt,
®eprana) ~ 68,6-70,7 cm.

KOHTPOJIBHBIE BOITPOCHI K T'VIABE 11

l. Enuanna u3MepeHus: Kakoil BeIMYMHBI W3 HIDKETIPUBEIEHHBIX CUUTACTCS
OCHOBHOM (PU3MUECKON BEIMYMHOMN?

A) ITnoTHOCTS. B) O6bem. C) Cuna. D) Bpews.
2. CkonbkuM cM3paBeH 00BEM OJHOTO JINTPa BOJBI?
A) 500. B) 100. C) 1000. D) 2000.
3. 3akoHunTe TpeIokeHue. «JJisi onpepeneHus MIOTHOCTH BeEIecTBa HE00XO-
JTUMO. ..»
A) ... pa3enuTh Maccy Ha 0ObEM. B) ... yMHOXHTB Maccy Ha 00beM.
C) ... CIIOXUTH Maccy M 00bEM. D) ... BeiuecTh Maccy u3 o0beMa.

4. Korga teno omycTuid B MEH3YPKYy C BOJIOH, YacThb €ro mnorpysuiach. [Ipu
3TOM YPOBEHb BOJIbI MOAHsUICA ¢ oTMeTkH 20 cM3 10 otMeTtku 120 cm3 Uemy
paBHa Macca Ttena’?

A) 120t B) 100 C) 40~ D) 20
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I'nasa Il. Mexanuyeckue sigieHus

5.

ABTOMOOMIIB € MaccaKUpaMH exayl 2 yaca ¥ cTostl 15 MuH., 3atem 45 MHH.
ObuT B JBWXKEeHUH. ABTOMOOWIHL Tpoexan 300 kM. Yemy npuOIM3UTEIBHO
paBHa €ro CpemHss CKOPOCTh?

A) 100 xkm/4. B) Boapmie 100 km/4.
C) Menbe 100 km/u. E) 30 m/c.

CKONbKHUM IpaMMaM paBHbl 15 kr?

A) 150. B) 1500. C) 15000. D) 150000.

TInomaaer MalieHBKOTO MOPIIHS TUJIPABIMYECKOro mpecca paBHa 10 cm2
6ompmoro mopiags 100 cM2 Ecnu Ha ManeHbKUN TOPIICHD EHCTBYET CHila

10 H, kakas cuna Oyjaer Ha OONBIIOM TOpIITHE?
A) 1 H. B) 10 H. C) 100 H. D) 1000 H.

B cocynwr 1, 2, 3, 4 nanuta Boma. B xakoMm oTBeTe yKa3aHO HEBEPHO JaBiie-
HUE BOJBI HA AHO cocyaa? M- BBICOTA XKHUAKOCTH; S - TUIOUIAb.

" 1 bIl- vt € "

s 2s

A)px=pA B)p2=py C)px=p2 V) Pi>Py
9. CpaBHuUTE [1aBJICHHE BOABI B COCYJIE Ha Pa3jIUYHbIE TOUKH.
A)
B) P,>P2=Pt>Pv
Q PPP2=PA>P: 151
I)P,>Pz>P,>P:
10. Yemy paBHa macca ¥ 00beM Tena, NMPUBEICHHOTO0 Ha pucyHKe. llmoTHOCTH
1500 xr/m3
A) 75000 kr; 50 M3 B) 75000 kr; 100 m\
C) 75000 kr; 30 M3 D) 45000 kr; 30 M3 3u
11. Bapometrp Ha BepmmHe TalllKeHTCKON TENEBBINMIKK MOKa3bIBACT 728 MM PT.

cr. Yemy paBHa BhICOTa TeNEBBIKU? JlaBleHWE HAa YPOBHE 3€MJIM BO3BMUTE
paBHbIM 760 MM PpT. CT.

A) 384 B) 320 m. C) 350 m. D) 186 M.



12.

13.

14.

I5.

16.

17.

18.

19.

Konmponvnuvie 6onpocut k enase 11

DHeprusi Kakoro BUA JIETKO MPEBpAIIaeTCs B SHEPTHIO IPYroro BUAA WU
paboty?

A) DneKkTpudeckas SHEprHsl. B) Mexannueckasi sHEprusi.

C) Temnnosas sHEprusl. D) CgetoBas aneprusi.

MomHOCTs ABUTATENS aBTOMOOWIS «Hekcus» paBHA 75 JIOMAAWHBIM CHJIaM.
Bripasure 310 B BarTax.
A) «75000. B) «55162. C) «100154. D) «65484.

B xakoM 13 yka3aHHBIX CITy4aeB HE COBEPLIACTCS] MEXaHUuecKas pabora?
1. Y4eHUK BBIMIOJHSET JOMAIIHIO padoTy.

2. Tpakrop namer 3eMio.

3. BomuTenp ynpaBiseT aBTOMOOHIIEM.

A) Tomeko 1L B) Tomsko 2. C) Tonpko 3. D) 1u 3.

Yro Bbl NOHUMAETE IOJ TOYHOCTBIO U3MepeHHs npudopa?
A) Camyro OOJBIITYIO BEIUYHHY, OTIPEICIIIEMYI0 TIPHOOPOM.
B) Camyio ManeHbKyI0 BEIHUMHY, U3MEPIEMYI0 IPHOOPOM.
C) Cpennee 3Hau€HHE U3MEPSIEMbBIX BEIUYMH.

D) Onpenenenne npoOeii mpyu U3MEPEHUH.

VYKaXnuTe €UHUIYY CHJIbL

A) Kr. B) m. C) H D) JIx.

bepyHu B cBoem Tpyne «Muaus» yTBepxkaan: «OHacHOCTb B 3THX MECTax
(MecTa BHajieHHs peK B MOpE) AJIs Cy/OB 3aKJIIOUaeTcs BO BKYCE BObI, TaK
KakK BKyCHasl (IIpecHas) BOJA Xy)K€ IOJHUMAET TeJa, YeM COJICHAs.

O xaKkoM 3aKOHE 37€Chb UJET peyb?

A) 3akon [lackas. B) 3akon HrroToHa.

C) 3akon Apxumena. D) 3akon bepynu.

3akoHunTe mpemiokeHne. «/3MeHeHue ¢ TeYeHWEM BPEMEHU TIOJIOKEHHS
TeJ1a OTHOCUTEJIBHO JAPYTUX TeJl HAa3bIBACTCH...

A) .. TpaekTOpHSL. B) ... myTs.
C) .. MEXaHWYECKUM JIBI)KEHHUEM. D) .. maTepuanbHas TOUKa.

VYxaxure hopmyny cuiabl Apxumesna
A)FA=pVTg B)F =mg. C)F =f. D)F=pS.
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20

21.

22.

23.

24.

25.

. Ilpn kakoil TemmepaType BO3AyXa ONPEIENIeTCs HOPMAIbHOE aTMOC(epHOe
JlaBJIeHuE?

A) 20° C. B) 10° C C) 0° C D) 36° C
MormHOCTh ABUTaTENs aBTOMOOMIS «Matn3y paBHa 38246 Br. Paccumraiite ko-

JIMYCCTBO JIOIMIAANHBIX CHIIL.
A) 7. B) 52. C)~38. D) 80.

Kaxoe naBnenwue (I1a) okaspiBaeT Ha Mo KoBep BecoM 4 KT U TUIOMAAbI0 8 M2
A) 50. B)S. 02 D) 0,5.

MoIHOCTh BEeHTUISATOpA, YCTAHOBICHHOTO B KoMHare, 36 Br. Uemy paBHa
pabota B /[, BeImonHseMast uM B Tedenue 40 c.

A) 1440, B) 720. C) 360. D) 180.

Paccunraiite cpennioro ckopocts aBromobmisa «Hekcusi» (m/c), ecnu 3a 15 ¢
OH IIpoIIEN MyTh 225 M.

A) 30. B) I5 C) 25. D) 10.

YTo Bbl HOHUMAETE MO TCPMUHOM «BOIOHM3MEIIICHHE) ?

A) JlonycTuMyI0 I'paHUILy HOTpYy>KeHHUSI.

B) I'pyzonoasemMHoCcTh CyHA.

C) KonnuecTBO BOABIL, BBIAABIMBAEMOE NP MOTPYKEHUU CyJHA HAa YpOBHE
BaTEPJIMHUM.

D) KonuuecTBO BOABI, BBIAABIMBAEMOE CYHOM IPU MOJIHOM MOTPYKEHUU.

SJAKVIIOYNUTEJBHAA BECEJA

B HmwxkenpuBeneHHOW TabiauIle Bl 03HAKOMHUTECh C KPAaTKUM COJAEpIKa-

HHEM TeM, M3J0XEHHBIX B riase IL

Macca dusnyeckas BeJIUYMHA, ONpENENsoNas Mepy MHEPTHOCTH U CBOICTBO
Ten nputaruBatbes. [lonstue maccel Buepsoie BBen W. HeroTon (1687 r.).
Enununa uaMepeHus Kuioepamm SBISETCS OCHOBHOW eIMHHUIEH cucTe-
Mbl CU. DTanon B opMe NUIMHIPA, BRICOTA U JUAMETP KOTOPOrO paB-
HBl 39 cM, U3TOTOBJEH W3 IJIATHHOBO-UPHUAMEBOTO cmiaBa B 1799 r.

IInmoTHOCTH duzunueckas BCJIWYMWHA, YUCJICHHO paBHAas1 OTHOWICHHUIO MACChl TE€JIa K

ero oobemy, p =p . EauHuna mioTHOCTH
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Cuna

Mexanu-
YecKoe
IBUKEHHE

CkopocTh

TpaexTopus

Marepuans-
Has TOYKa

Junamometp

Teno orcuera

Becn

JlaBneHue

Coobmaro-
muecs
COCYIBI

3akoH
ITackans

3aknrouumenvhas beceda

IMpuunHa, U3MEHAONIAS CKOPOCTh UAW HOPMY Ted MPU HUX B3aUMOJCH-
crBuu. Enununa cunel - HploTOH (H).

V3MeHeHne MECTOMOJIOXKEHHUS Tela B MPOCTPAHCTBE OTHOCUTENBHO JPY-
TUX Tel. Buapl MeXaHW4YecKOro ABHIKEHHUS: MOCTYyIATeIbHOE, Bpamia-
TeJapHOE, KosiebaTenbpHOe. Ecnu Teno 3a paBHbIE MPOMEKYTKH BPEMCHH
OPOXOMHUT MO NPSMOW JTUHUHM OAWHAKOBBIE MYTH, TO TaKOe IBHXKCHHUE
HAa3bIBACTCS PABHOMEPHBIM NPSIMOIWHEHHBIM. Ecian OHO MpOXOOUT HEO-
JNUHAKOBBIE TyTH, TO TaKOE JBHMKCHUE HA3BIBACTCS HEPABHOMEPHBIM.

IlyTp, mpoliileHHBIN 3a €IMHHUIY BPEMEHH,

=-, S —IpOWUACHHBIN MyTh; f - BpeMs.

Enununa ckopoctu cexkl[ a -(,.)m

BooGOpaxaemast IMHUs, OCTaBJIEHHAs TEJIOM B IPOLECCE JABHKCHHS B MPO-
CTpaHCTBE.

dusnueckoe Teno, pazmMepaMu U GOpMOH KOTOPOT0 MOXKHO IpeHeOpedb
B JAHHOM 3ajaue.

[Ipubop nns uamepeHus cuibl. [lo npuHOUny paboTel MOXeT OBITH Me-
XaHUYECKUH, TUAPABINYECKUMN, DIIEKTPUUECKUIL.

HenmonsumxHoe TEI0 OTHOCHTEIBHO paccMaTpuBacMoOro ABHIXCHUA. I[BI/I-
KCHHEC APYTHUX TCJI U3Yy4YacTCA OTHOCHUTCIBHO HCIIOABHXXHOTO TEia.

[pubop mns ompeneneHuss Maccol Tena. [lo mpuHOUNY padOTHl MOTYT
OBITH pBIYAXKHBIE, IPYKUHHBIE, THAPOCTATUUECKHE U AP.

Bennuuna, paBHas OTHOIICHWIO CHIIBI, NEHCTBYIOIIEH MEepPIEeHIUKYIISAP-
HO MOBEPXHOCTH, K IJIOMmanu 3TOH moBepxHoctu: P="- Enuauna B cu-
creme CU - TTackans (I1a). Takxke u3mepseTcss B MM PT.CT., HOPMaJIbHOE
atMocdepHoe nasienue | atm. = 760 MM prt. ct. = 101325 Ila.

Cocynpl, COGIMHEHHBIE B HM)KHEH dacTu TpyOkoi. B cooOmaromuxcs
cocyaax 0ol GOpMBI U CEYECHUS MOBEPXHOCTH OJHOPOIHOM XKHIKOC-
TH YCTAaHaBIHBAIOTCA Ha OJHOM ypoBHe. IIpUMEepOM MOXKET CIyXKHUTh
BOJOTIPOBOJ, YAWHUK.

JlaBieHue, NpoOU3BOAMMOE Ha XHAKOCTh MW ras, mepemaercs 0e3 u3-
MEHEHHUS B KXAYI0 TOYKY 00beMa XHAKOCTH WU raza. Ha ocHoBaHMU

3akoHa [lackans paboTalT THApaBIMYECKUe mpecchl. ¢2=—F" S, u

82 - mnomanu OONBIIOTO W ManeHbkoro mopiiHsa. F2u F, - cunel, aei-
CTByIOIHE Ha OONBIION U MaleHbKHU MOPIIHH.

6-du3uka, 6 Kiacc 81
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ManomeTp

Bapomerp

ATtmocdep-
HOE JaBlie-
HUE

Cuna
Apxumena

Mexanu-
qeckas
paboTa
Oneprus

MomHOCTE

=]
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Ilpooonscenue
ITpuGop st u3MepeHus NaBICHUS B ra3ax U )KHUIKOCTSIX.
IMpubop nns m3MepeHus arMocdepHOro HaBiIeHHS. B XUIKOCTHEIX Oa-
poMeTpax AaBIEHHE CTOJNOMKA XHUAKOCTH YpaBHUBAeTcs c arMocdep-
HBIM JaBJICHUEM.
JaBneHne, oka3plBaeMoOe Ha 3€MHYIO NMOBEPXHOCTh U Tella, HaXOMsIIne-
csl Ha HeH, okpyXamum 3eMiIo Bo3ayxoMm. M3mepsieTcs oT moBepxHO-
ctu Mops. HapineHue Ha ypoBHe Mops paBHo 101360 Ila unu 760 MM
pT.cT. C yBelIM4eHHEM BBICOTHI JaBJICHHE YMEHBLIAETCS.
Cuna, BBITAalKUBAKOMlasg LEIUKOM IOIPYKEHHOE B XUAKOCTh MU ra3s
teno. F=PMg-, FA - cuna Apxumena; poc- TIUIOTHOCTb J>XHUIKOCTH;
F - oObem Tena, HOrpyKEHHOTO B )KHUJKOCTb; g=9,81
Bennumnna, ompeznensiemas NpOM3BENEHHUEM IOCTOSHHON cuusl F, nei-
CTBYIOLIEH Ha Teno, Ha MepeMEeIleHHe S 110 HANPaBJIEHHUIO CUJbl. 4 =F .
Enunauna pa6otel mKoynb (Jx).
Benuuuna, xapakTepusyroouias cBOHCTBO Tel coBepliaTh paboTy. Bunsl
SHEpruii: MexaHudeckas, TEIIOBas, 3JIEKTpUUYECcKas, CBETOBasl, aTOMHasl.
Enununa saepruu mxoyis (k). Mexanuueckas SHepTUS HPOSBISETCS
mo2
B ABYX BHJAaX: NOTCHUHAIbHAs U KHHETHUYECKAS; E>X< :———2——-
dusnueckas BeJIMYMHA, U3MepseMas OTHOLIEHUEM BBINOJHEHHON pabo-
Tl K IPOMEXYTKY BPEMEHHU, B T€UEHHE KOTOPOTO JaHHas paboTa Oblia
coBepureHa. JI=y. Enmnnnma momHuoctn Batt (BT).
Tabauya 2
Cxopocth kM/gac Ne CkopocTh KM/49ac
Axyna 40 13 Jlock 47
Boak 55-60 14 Kous 46
Bopo6eit 35 15 MenBenp 40
lazens 95 16 Priba-meu 80
Aryap 112 17 Myxa 18
I'ony6s 60-70 18 Tluena 25
Kupad 51 19 AdpuxaHckuii cioH 40
3asm 60 20 Scrpeb 64-77
Kur 38-40 21 Crpexkosa 36
JlacTouka 54-63 22 Adpuxanckuii crpayc 80
Kenrypy 48 23 Maiickuil xyk 1
JleB 65 24 Yepemaxa 0,5



PABHOBECHE TEJIL
IHPOCTBIE
MEXAHHN3MBbI

I'TABA
s el
LHEHTP THAKECTH TeJda H ero
onpeaeneHue;
BHAbl PAaBHOBECHS;
MOMEHT CHJbI, PbIYar; y

INPOCTbI€ MECXAaHHU3MBbI: 6.]10K,
HaKJOHHAasA NJOCKOCTb, BUHT,
KJIMH U BOPOT;

paGoTa, BbINOJHsIeMasi
NPOCTHIMU MeXaHU3MaMM;

K0P PuuMeHT MoJIe3HOro
JeidcTBUA MeXaHHU3MOB;

O3HAKOMJICHHUE C «30JI0TBIM
NpaBuJI0OM MEXAaHUKHN».



Inasa IlI. Pasnosecue men Ilpocmvie mexanusmol

BBOJ/HASI BECEJA

C He3amaMSTHBIX BpPEMEH 4Ye€JOBEK JJsi OOJIeTUeHUs] CBOEro Tpyjaa Hc-
MOJIb3YyeT pa3NuuHble npucrnocobneHus. [lpu crpouTenbHBIX paboTax ans
NEepPEeABMIKEHUS M TMOJbEeMa TSKEJIbIX ONOp MM IMOJUPOBAHHBIX Mpamop-
HBIX IUIMT NPUMEHSIN pa3iMyHble MEXaHHMYecKue mnpucrnocobsnenus. Tpu
TBICSAYM JIET Ha3ajd B ApeBHeM Erunrte npu CTpOUTENbCTBE MUpPAMUJ TSIXKE-
JpIe TUIMTHI OB CABWUHYTHI M MOMHSATHI HA JOCTATOYHYIO BBICOTY C TTOMO-
b0 pblYaroB. B OOJBIIMHCTBE CIydaeB BMECTO MPSMOTO MOJHATHUS TPY3
nepeKkaThblBaIM WJIM NEpeTSAruBald, HCHOJIb3Yys HAKIOHHYIO IUIOCKOCTD.
Munapetsl, Meapecbl U aBopibsl B roponax Camapkann u byxapa Obuiun
IOCTPOEHBI C MOMOIIBIO OJOKOB, BOPOTOB.

B 0BTy, B MeTammopexylmux, MTAaMOYIOUIMX CTaHKaX, MOIbEMHBIX
KpaHax, 3€MJIEPOMHBIX MallMHAaX HMEIOTCS NPOCThle MeXaHu3Mbl. Takue
MEXaHM3MBbl BCTpPEYAIOTCS B COBPEMEHHOH ayJquo- M BHJeoamnmaparype,
CIOXKHBIX aBToMarax. llocie o3HakomieHUs ¢ pabOTOM MPOCTBIX MEXaHU3-
MOB, BbI JIETKO YCBOUTE YCTPOUCTBO CIOXHBIX MAlIWH.

TEMA 28

HEHTP TAXKECTU TEJA U ETTO ONPEAEJEHHUE.
BUJ1bl PABHOBECUS

IIpoBeneM cnenyromuil OnbelT. Bo3pMeM JHCT KapTOHA M B IPOU3-

BOJBHOM TOYKE IpPHU IOMOIIM HMIOJKU NPOJAEHEM HMUTKY. /[Ba KoOH-

1la HUTHU 3aKpenuM Ha mratuse. JIMcT 3aiiMeT MojoXKeHHe, MOoKa-
3aHHOe Ha puc. 53. Eciam Tenepp HEMHOIO MOBEPHYTH €TI0 BOKPYI OCH H
OTIyCTUTh, JIUCT BEPHETCS B IE€PBOHAUYAIBHOE MOJIOKEHHUE.

[IpoBeaem HuUTH yepe3 1HeHTp aucta (puc. 54). Tenepb, CKOIBKO Obl MBI
€ro He KpYyTHUIHU, JIUCT OCTAaHETCS B CBOEM IIE€PBOHAYAIBHOM IIOJOKECHHHU.
DTa TOYKa Ha3bpIBaeTCs HEHTPOM TsKecTH Teaa. Macca Tena kKak Obl co-
CpeaoTOoUYMBaeTCs B 3TOM Touke. [IpoBeneHHBIE OMBITHI MOKAa3bIBAIOT, YTO
LEHTP TAXKECTU TeJl Pa3IM4HON KOHPUrypaluuHu ObIBAET CIEAYHOLIUM:
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Llenmp maxcecmu mew u e2o onpedenenue. Buovl pasnosecus

Puc. 53 Puc. 54

Y 0oxHOPOAHBIX TeJ (Hampumep: wap, cgepa, OKPYICHOCMb U UM
n0000OHbIe) NEHTP THAKECTH COBIMAJAET C TeOMEeTPUYECKHUM IE€HT-
pom (puc. 55).

X
X I K ) VY

[ap  YersipexyroapHuk Ilapannemorpamm Kounbno Ky©6
Puc. 55

Ecau nnockue Tena UMEKOT IPOU3BOJIBHYIO

dbopMy, TO LEHTP TAKECTH TAKUX Tea onpene-
JASAI0T METOJOM IMOJBEHIMBAHUS B JABYX TOY-
Kax. 37ech LEHTP TSKECTH HAXOJUTCS Ha Ie-
pPE€CCUCHHNU BCPTHUKAJIBbHBIX J'II/IHI/If/’I, IpOBCACH-
HBIX 4yepe3 Touku JI u B (puc. 56).

Eciu Tenma moaBecuTh Ha OCH, NpOMIEAIIEH

4yepe3 LEHTP TAKECTH, TO STH Tejla CKOJb yroj- Puc. 56
HO J0Jr0 OydyT HaXOJMTHCA B INOJIOKEHHUU PaB-
HoBecus. CyMMa BCeX CHII, IEHCTBYIOUIUX HA TEJIO, HAXOJAIIEECs B PaBHO-

BCCHUH, PaBHaA HYIIIO.

PaBHoBecHne Ha3bIBaeTcs ycmoﬁquebuu, €CJIM Ha BBIBCJICHHOE€ U3 II0-

JOKCHHUA PaBHOBECHUA TeEJIO I[CﬁCTByIOT CHJIbl, BO3BpallalOiue €ro B

nepBOHAYAJIbLHOE MOJI0KeHue (puc. 57, a).

PaBHOBecne Ha3bIBaeTcsl Heycmoﬁqueblm, €CJIM Ha BbIBCJICHHOC U3

MOJI0KEeHHSI PABHOBECHS TeJIO JeiiCTBYIOT CHJIbI, elle 00JibIIe OTAANSI0-
e ero OT MoJIOKeHUusi paBHoBecusi (puc. 57, 0).
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Inasa Ill. Pagnosecue wes Ilpocmule mexanusmoi

0) 6

Puc. 57

PaBHoBecne Ha3bIBaeTCHA 0e3pa3iuuHbiM, €CJIU HA BbIBeJeHHOE H3
MOJIOJKEHHsI PABHOBECHS TeJ0 He JIeHCTBYeT HHUKaKas CHJIa, U3MEHSI0-
masi ero cocrosiuue (puc. 57, ).

[IpoBenem takoir ombiT. Bo3pMeMm yueOHUK (U3MKU U pacmolio-

KUM TI0J HUM JHHEWKY. 3aTeM 3a OJMH KOHEeI MeJJeHHO Oy-

JIeM TOoIHUMaTh NuHeWKy (puc. 58 a, 6). Ilocme mocTWKEHHS

ONpENIeIEHHOT0 yrila MEXJy CTOJOM M JUHEHKOW, KHUTA ONPOKUHETCS.

3HAaYUT COCTOSIHME PABHOBECHUS TeJia 3aBUCUT M OT OIOPHI.

Teno, umerowee niowadsb onopsl, onpo-

KUHEemcsl, eciu GepmuUKalbHAs NPAMAs,

%// W / npOGeOeHHas U3 YeHmpa msadxicecmu, 6buili-
</ dem 3a niowjads onopwl (puc. 58, 6).

CrnenoBaTenbHO, YeM OOJbIIE IMIOMIATb

OIIOpbI, TEM OoJee YCTOIZHHBOG IIOJIOXKCEC-
Puc. 58 HHUEC UMECT TCIO.

<W\ I Kak 6bl 06vacHume nousmue «yeHmp msoicecmuy?
a1

3. Umetomea 06a mena npAMOy2OabHOU QOpmMbl, YEeHMmp MANCeCmu y 00HO20
mena evlute, yemy Opyeoco. Kakxoe uz smux men umeem 0Ooiee ycmouyugoe
nonooicenue?

4. Obnoxomumecs negbim nievom Ha cmenky. Tenepb noOHumume 16y HOZ2).
Cmooiceme au vl ocmamuvces 6 9mom nonodcenuu? Iovemy?

5. Houemy npu xoovbe mawym pyxamu?
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Momenm cunvi. Pviuae, pagnosecue cun Ha pvbiuaze

TEMA 29 1

MOMEHT CUJIBI. PBIYAT, PABHOBECHE
CHUJI HA PBIYATE

[TpoBenem cnenytouuii onbsiT. Bo3pMmeMm koneco W mpo-
BeJEM HEMOJBHKHYIO OoCch. Ha och Kojeca mpHIOXKHUM CHUITY,
Kak mokaszaHo Ha puc. 59. Komneco ocTtaneTcs HEMOABUXKHBIM.
Tenepp npunoxuM 3Ty cuiy I B Touke 2. Konmeco nmpuzaer B
IBU)KeHUE. YeM manbpliie OT OCH BpAIllEHUS MBI TPUI0XKUM
cuny F, TeMm cuibHee Kojieco OyaeT BpamiaThes.
CnenoBaTe/ibHO, IBUKEeHHE TeJ, MMEIIUX OCh BpalleHUs, 3a-
BUCHUT He TOJIbBKO OT BeJUYUHBI TNPHJIOKEHHON CHJIBI, HO U

€Ie OT TOro, HaCKOJIbKO JAaJIEKO 0T OCH BPAIUCHHA NPHUJTOKE-
Ha 3Ta CUJja.

KpaTuaiimee paccTosiHne OT OCH BpPallleHUs 10 TOYKH NMPHJIOKEHUS
CHJIBI Ha3bIBaeTcsl nieyom cuivl. B 3TOM cilydae cuuTaercs: Hampablie-
HUE CWJIBl U IUIEYO B3aMMHO MEPHNEHAUKYISpPHBI. Tak Kak IBUKEHUE Teya
C OCBIO BpAIlCHHUS 3aBUCHT OT MPHUIOXKEHHOW Cuibl F ¥ mieda /, BBeAEM
¢U3MUECKYI0 BEIMYHMHY, Ha3bIBAEMYI0O MOMEHTOM CHJIBI.

M=FI

Ennnuna mamepenus momenta cuibl M= 1H-M. B moBcegHeBHON XKu3-
HUA BBl BHJICNIH, YTO JJIs TEPEIBUIKCHUS TKEIOro KaMHS WIH Tpy3a HcC-
noas3yoT JoM (puc. 60). Ilpu 3TOM Ha OAWH KOHEI NEUCTBYIOT CUIOU F'v
a Ha BTOpOM KoHIe mosydatoT cuiry FT Cuna F2 Gonpmie cwibl £'{ B He-
CKOJIbKO pa3. CienoBaTesbHO, MPU MOMO-

IIM 3TOT0 YCTPOHCTBA MOXHO HOJYyYHUTh
BBIUTPHIII B CHUIIE.
Teepaoe Te0, KOTOpoe MOXkKeT Bpa-
AaThCl BOKPYI HEMOJABMKHOWH omopbi, 6
Ha3bIBaeTcs puiuacom. Ha puc. 60 Bpa-
LIE€HUE MPOUCXOIUT BOKpYT Touku O. Puc. 60

87



Inaea Ill. Pagnosecue men. Ilpocmvie mexanusmol

~7

(¢

Puc. 62

PaccmoTrpum cnenyromuit onslT. Ha mratuBe yCTaHOBUM TOJICTYIO JIH-
Heliky. JIuneiika Bpamaetcsi Bokpyr ocu O. Ha mpaBoil cTtopoHe ppluara B
TOYKEe A, pacrojioKEeHHOW Ha PacCTOSHUU IIECTH eAUHuIl OT ocu O, moa-
BECHM OJWH rpy3. Ha neBoil cTOpoHE B TOYKE B, pacmoioKEHHOW Ha pac-
CTOSIHMM TpeX eauHuIl or ocu O, B mojaBecuM elle OJUH Ipy3, IpU 3TOM
paBHOBecue He Habmomaercs. UToObl JOCTHYH paBHOBECHS, HAlO B TOUKE
B monsecuts aBa rpys3a. Eciu B ToOuky 4 moaBeCHM BTOPOHM Tpy3, 4TOOBI
COXpaHUTh PaBHOBECHS, B TOUKY B HaJo MOABECUTHh YEThIpe rpysa (puc.
61). CnenoBaTenbHO, MEXAY CHUIIaMH, JEHCTBYIONIMMHU Ha pbluar, U IJICYOM
CUJI CIIPaBEJIMBO CJIENYIOLIeEe OTHOLIECHHE:

VES

IX- nnuna OA, nnedo cunbl Fy

/2- nnunHa OB, miuedo cunbel Fr

[IpaBuno paBHOBecHUs pbluara ObLIO YCTAHOBJIECHO APXHUMEIOM.
Fx'Ix=F2'/2nonyynum:

Mx=m2

OTO yCJIOBHE PAaBHOBECHUS TE€J C OCbIO BpAllEHUS.

N3 nabmomaemoro ombiTa M[- MOMEHT CHJIBI, Bpamlaromeil peryar Imo
4acoBOW cTpeyike, M, - MOMEHT CHJIbI, Bpalllallleld phluyar MpPOTUB Yaco-
BOM CTpEIKH.

Ppluarm mupoko uCmnoJsib3yrTcsi B MOBCEIHEBHOW JKMU3HU M TEXHHUKE.

Hanpumep, paccMOTpUM HOXHHIBI, 34€Ch CUJIa PYKH FX IPUKJIAIbIBAET-
csi K pyuke, a cuina f2 npukiaasiBaercs K marepuany. Cuna F2 Gonpuie



Hpocmbze MexanuImvl. npumeneHue 6}10]((1, HAKIOHHOU niockocmu, euHma, Kiuna u eopoma

cwibl Fv Tak Kak pacmosiokeHa Onmke K ocu Bpamenus. Ha sTom npus-
nume paboTarT TBO3A0JEP, HOKHHIBI 10 METAJLTy, PACCMOTPEHHBIE BBIIIE
pbIUYaXHBIE BECHI, SBJAIOIIMECS pPAaBHOIUICYHBIMH pbluaramu (puc. 62).
Ecnu Becwl caenarp ¢ miedyamMyd pa3sHOW AJHMHBI, TO MOXHO MaJ€HbKUMU
TUPSIMH B3BECHUTH OOJIBIINE TPY3HI.

B cTpoeHunun nroned U KHUBOTHBIX TOXKE BUIMM 3TOT NpUHLUN. Pyku u
HOTH C MyCKyJaMu o0pa3yloT phIYar.

1 60306, 3abumblii 6 00CKY, OUeHb MPYOHO GLIMAUUMb PYKOU, HO OYeHb Nee-
KO ¢ nomowwvro 2603000epa. Ilovemy?

2. Hazoeume mexaHusmol, 8 KOMOPbIX UCHOAbIYEMCS pbiuae?

3. Ha kakux gecax MOJCHO 836€CUMb MAUWUHbL C 2PY3OM?

TEMA 30

INPOCTBIE MEXAHU3MBbI: IPUMEHEHMUE BJIOKA,
HAKJOHHOW IMJIOCKOCTH, BUHTA, KJIUHA U BOPOTA

B mponecce Tpyna denoBek OoJibllie ONMUPAETCS HE HA CBOIO CHIY, a Ha
CBOI0 M300peTaTrenbHOCTh. C IPEeBHOCTH JIOIU NMPH NEPEIBUKCHUH TSIKEIBIX
Ipy30B MOJB30BAIMCH MexaHM3MaMH. lIpu mnocTpolike BeJIMYECTBEHHBIX
3ganuii B byxape u CamapkaHjae MoJib30BAJIMCh BOPOTOM, HAaKJIOHHOM mio-
CKOCTBIO U OJIOKaMHu.

Baok. bnokx mpencraBiser coboii Kojeco ¢ Keao00M, YKpPENJIeHHOE
B 00oiime, 1o jxeno0y OJioka MPOMyCKalT BEpeBKy, Tpoc uiau 1nens. Ha
OJIMH KOHEI[ BEPEeBKH MOJIBEIIMBAIOT TI'py3, 3a Apyroi TsHyT. HemoaBu:k-
HBIM OJIOKOM HAa3BIBAIOT TaKOW OJIOK, KOTOPBIM IMpHU MOJbEME I'py3a ocTa-
€TCs HEeMOJABMKHBIM (puc. 63-1). Brok, KOTOphlii moagHUMaeTcss U OmMycKa-
eTCsl BMECTE C Tpy30M, Ha3blBaeTCs MOABUKHBIM OJ0koM (puc. 63-2). V
HEIMOJABIKHOTO OJIOKAa IUIeYo CHJIBI Il Tpy3a paBHO AOQ, a miedo cuibl F
paBao OB (puc. 64, a). Tak xak OA =0B, cuna I paBHa TsKecTu Tpy3a.
[ToaToMy HemoABMKHBIM OJIOK HE JaeT BBIMUIPHILIA B CUJIE, HO IO3BOJISIET
MEHATH HalpaBlICHUE CHIIBIL.

VY moaBmxkHOTO OJI0Ka OCh BpalleHUs COBMaaaeT ¢ Toukoil O (puc. 64, ).
B cooTrBercTBUHM ¢ 3TUM TUIedo aisi rpy3a paBHO OA, a miuedo cuiibl 4 pas-
HO OB.
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I Y i v v v /v S

Tak xak O4 -4 OB=2R (R - pammyc KO

neca), To F-2R=mg R. Orcrona:
Puc. 63

Takum o0Opa3zoM, MOABMXKHBIM OJIOK JACT BBIUTPHIII B CHJIE B 2 pasa.
Cucrtema, cocrosiimasi U3 HECKOJBKHUX IOJIBUXHBIX W HEMOJBM)XHBIX O0J0-
KOB, Ha3bIBaeTCs noaucnacmom. Ecnn moamcmacT COCTOUT U3 IMOJBHUKHBIX
0JIOKOB, TO Takasl cUCTeMa JlaeT BBIUTPHILI B CHJIE B 2n pas.

Haknaonnas miaockocthb. /{1 Toro 4toObl morpy3uth 004Ky Ha Mallu-
HY, UCIOJb3YIOT HAKJIOHHYIO IJIOCKOCTh. 37ech cuia F cocraBisieT yacTh
CHJIBI TSKECTH:

F=J1ng.

Puc. 65
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Hpocmwe MexXwmuLbl: npumMeHerue 6]107(‘0, HAKJIOHHOU njockocmu, 6uHma, K uuia u eopoma

Bunt. /{151 3aMeHbl IPOKOJIOTOrO OajlyloHA y MalIUH
UCIIOJIb3YETCS BHMHTOBOE IMOJBEMHOE YCTPOMCTBO, Ha-
3pIBaeMoe Oomkpamom. W3 puc. 66 HETpyAHO TOHSITH
OpUHIUI ero padorel. B nomamuux mscopyOkax, B TH-
CKax TOX€ MCIOJIb3YIOT BHHT.

Kaun. T'oBopsAT, 4TO B HEKOTOpPHIX pailoHaxX Ha-
el cTpaHbl, YTOOBI MCHIBITATH JKEHHXA, €r0 3aCTaBJIsi-
Jd KOJOTh JApoBa. B 3THUX ciyyasiX HCHOJB3YIOT KJIHUH.
Knun - tpeyrosnbHOil GpopMbI Teno, ero ycTaHaBIMBAIOT
Ha TeHb, KaK MOKa3aHo Ha puc. 67.

Bopor. DTUM NpOCTHIM MEXaHU3MOM 4YacTO IOJb-
3yI0TCS Ul MoJabeMa BoAbl U3 Kojoaua (puc. 68). Ecnu
panuyc Bajla, Ha KOTOPBIII HaMaTbIBAETCS BEpPEBKa, pa-
BEH 2, & PYKOSTKM BOPOTa R, TO yCTPOMCTBO JAa€T BBHIU-
rphILI B CUJIE B R—pasa.

£f4 »

BHHU

Puc. 66

Puc. 67

VYcoBepiieHCTBOBaHHBIM BapHaHT BOpPOTa Ha3bIBaeTcs ebeakoi (puc. 69),

TaM JBa BOpPOTa B3aWMOCBs3aHbl. [lepBeIii cocTOMT M3 3yO4yaToro Koseca

MaJeHBKOT0 pajauyca U BOpoTa. JTa cCHUCTeMa JaeT BBIMIPhI B cuie B "1

el

pa3a. Bropoii coctout m3 3ybuyaToro koseca OOJBIIOT0 paguyca M Baja,

Ha KOTOPBIII HaMaThIBaeTCs BEpeBKa (Tpoc). DTa cucTeMa JAAaeT BHIUTPHIII B

cuiae B — pasza. OOmuil BEIUIPHIII B CHJIE, KOTOPBIN faeT yebeKa, paBeH:
2

=50 cm

Puc. 68 Puc. 69
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Inasa Ill. Pasnosecue men Ilpocmoeie mexanusmol

n= A, K2
t 2
L Bo3pmuTe nuHEHKY, yCTAaHOBUTE MOCEpPEAMHE ONOPY H I

aute B paBHoBecue. CrpaBa Ha pacCTOSHHMHU 5 CM OT OMOPBI MOJIO-

)kute oaHy MoHeTy. CiieBa OT OMOpHI TOJOXHUTE JBE MOHEThl Ha TaKOM
paccTOssHUM, YTOOBI JIMHEIKa ocTaBajlach B PaBHOBECHUU.

2. PaccMoTpuTe YCTPOMCTBO HMEIONIUXCS B JOME KJjelled, HOXHHUIIL,

npunienok. Halaute ux ocu BpameHus U riedd. [lomcuuraiite, Kakou

BBIUTPBIII B CHUJIC OHU AAKOT.

1. Kaxue npocmobie mexanusmul 8vl euje 3naeme?

2. C kakoil yeivlo MONCHO UCNOIb3068aAMb 1eDedK)?

3. Kaxumu npocmuimu Mexanu3mamu noib3ylomcs 6 noie u ooma?
4. MooicHo 1u ygeruuums CULy npu UCHOIb308AHUU MEXAHUIMOB?

5. OmHuocamces 1u NOOBUNCHBIL U HEeNOOBUNCHBIU OIOKU K pbluazam?

TEMA 31

PABEHCTBO PABOTHBI ITPU UCITOJIB30OBAHUH
MEXAHU3MOB

Bce MexaHH3MBbI, pACCMOTPEHHbBIC BBIIIE, HCIOJIb3YIOTCS JJISI BBIMOJHE-
HUsl paboTbl. MBI TOBOPHIIM, YTO MEXAaHHU3MbI JAIOT BBIMUTPHII B cuie. UH-
TEPECHO, KOTOPBIE M3 HUX Jal0T BBIUTPHIII B padore?

Paccmorpum 3T0 Ha mpumepe HakIOHHOUN miockocTu (puc. 70). bwuto

\J )
NOKa3aHO, 4YTO MPU MOJABEME Teja IO HAKIOHHOW IUIOCKOCTH rri-_~hrrz.
3n1eck A mogbeMa Tena HeoOXoAMMa MaleHbKas CHila, HO IPHU 3TOM TEJo

IPOXOJUT OONBIIMI NyTh, TaK Kak s Oousbiue M

e\T=220»
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Paeencmeopab'ombt npu UCNOIb308AHUU MEXAHUIMOE

OTcrora BBITEKAeT, YTO IO KaKOMy Obl
NyTH HH TOJHUMAJCS TPY3, BBINOIHSICTCS
OoJlHa U Ta xe paboTa. 3HAYUT, HAKJIOHHASN
MJOCKOCTh He /JiaeT BBIMTPHINIA B padoTe.
MoseT, pelyar gact BBIATPHII B pabdote?
U3 pucynka 70 BUAHO, 4TO IIpHU HepeMele- Puc. 70
HHUHU Tpy3a, JeKallero Ha MajJeHbKOM IIJie-
ye s2, cuia NMpUI0XKEeHHas K OoJbImomMy
miedy, AO0JDKHAa NPOUTH NyTh sy 3HAYHUT, U S |
B CJly4ae C pPbIYaroM BBIUTPBHINI B CHJIE J0O-

CTUTAEeTCs NyTeM NpoUrpsilia B NmyTh. B

3TOM  CITy4Jae JI1  BBIIOIIHEHHOM
Puc. 71

pabotel Fy/=F7%2wumm JIy=J/I2. Ppiuar, Kak
U JIpyrue MexXaHHM3Mbl, He JaeT BbIUIrpbima B padore. CymecTByeT
JereHja, 4ro ApxXuMell, BOCXUINEHHBIH OTKPBITHEM IIpaBHia pblyara,
BOCKIMKHYJ: «JlaliTe MHE TOYKY OHOpBI, U 1 NOAHUMY 3emiuro». Teope-
THYECKH MOXXHO IpPH MOMOIIM pblyara ¢ OYeHb JJIWHHBIM IIJIEYOM CO3-
JaTh culy, paBHYr Becy 3emau. Jnas moabema 3eMiu Bcero Ha 1cm
JUIMHHOE IIeY0 pblyara IOJOKHO ObIIO OBl OmMu-
caTb Jyry OIPOMHOHN [UIMHBI, IJIs IepeMelle-
HUS JUIMHHOTO KOHIIA pbluara Io 3TOMY IyTH CO
ckopocThio 1 M/c Apxumeny mnorpeboBanuch Obl
MUJIIAOHBI JIET.
TouHo TakuM nyTeM MOXKHO [JOKa3aTb, 4YTO
HOJBM)XHBIN OJIOK TOXE HE JaeT BBIMIPHIIIA B pa-
6ore. 3z1ech, YTOOB MOAHATH TPy3 Ha BBHICOTY, HeE-
00X0IMMO KOHEIl BEpEBKH NEPEMECTUTHh Ha BBICOTY
2h (puc. 72).
[Tonydass BbIMIpBIII B cuiie B 2 pa3a, IPOUrPbI-
BalOT 2 pa3a B PAacCTOSHUM, B pe3yJibTaTe IMOJBUXK- 11
HbIH OJIOK TOKE HE JaeT BBIUTpHIIIA B padoTe. Puc. 72

93



Inasa 111. Pasnosecue men. Ilpocmoeie mexanuuibl

IIpumep pemeHus: 3axad.
3apauya 1. /{nsa noabsema rpysa Becom 100 kr Ha 10 M ucnonb3yercs
HaKJIOHHasA IIOCKOCTh. Ecnu mpunoxeHHas cuna paBHa 245 H, To kakoit

JJIUHBI OOJI’)KHA OBITH HAKJOHHAS INIOCKOCTE?

Hano: dopmyJaa: Pemenne:
m = 100 kr FIS =F2h, F2=100 xr-9,8 =980 H
r= 10 m OTCHOJa
F =245 H . 5= "IOm = 4- IOm = 40Mm.
-t
*=9-8i £ F=mg.

Tpebyercst HaiiTu
5= 9 Omeem: s = 40Mm.

l. [TompoOy#iTe MOKa3aTh pPaBEHCTBO Pa0OTHI, BBIMOJHEHHON IpHU
MOMOIIA BOPOTA.
2. JlokaxxuTe MpaBHJIBHOCTh 3aKOHA paBEHCTBA pabOT TUApaBIIH-
YEeCKOro Ipecca.

1. Buinoansiemcsa nu paboma npu 3a0U8aHuU KAUHA 6 NeHb?

2. Moxceme nu bl Hapucosamsv OJIOK, 0AOWUL 8blUSPbLUL 6 NYMU?

3. Kax M02CcHO ucnoav308ams nooGUICHbBIL OA0K, YmoObl NOAYHUMb GblUSPbLUL
6 nymu?



3onomoe npasuno mexanuxu. Kosgpuyuenm nonesnozo delicmeuss Mexanuzmos

TEMA 32 |

30JIOTOE ITPABHUJIO MEXAHUKHU. KOOOPUIIUEHT
MOJIE3HOTO JEVMCTBUS MEXAHU3MOB

Bbl y3Hanu, 4T0 mpocThle MEXaHU3Mbl HE JAal0T BbIUTPHIIIA B padore. Eciu
pPacCMOTPETh 3TO B HIUPOKOM CMBICIE, TO MOKHO HPUUTH K BBIBOAY, «YTO
J1000ii MexXaHM3M BO CKOJbKO pa3 BBIUTPHIBAEeT B CHJIEe, BO CTOJIbKO
pa3 NPOUTPHLIBAET B PACCTOSIHHUW». OTO TPABUIO HA3BaJIU «3010MbIM
NPABULIOM MEXAHUKUY.

B npeasiaymeit TeMe mpu moabeMe Kakoro-auoOp Trpysa Ha omnpeielieH-
HYIO BBICOTY Mbl HC YUYHMTBIBAJIUW BC€C MCXAaHHU3MOB, BO3HUKAIOMNIUC B HUX
TpeHus. Ecim ydecTp Bce 3TO, TO IS MOJbeMa Tpy3a Maccoil m Ha BBI-
coTy h BeIONHSeMas pabora Aixr Oymer HaMHOTO Ooibmie paboThl Amon,
Ha3bIBaEMOW TIOJNIE3HOW paboToil. Asar - TmoJHas 3aTpadeHHas paboTa.
Azar=Amnormt+A fion, 31ech A - TOTOJTHUATENbHAs pabota, HeoOXoauMas s
TOTO, 4TOOBI MmpeogO0JICTh TPCHUEC, MOABEM CaAMUX MCXaHU3MOB U Jp.

OTHomeHne moJie3HO padoTsl (Al|()|) k moaHoi padore (A3ar) Ha3bI-
BaeTCHA K02 puyuenmom none3no2o oeticmeus MeXxaHu3Ma.

i - ko3dpduunent nmoJesnoro aecreusa (KILJI).
KIIJ o6b1yHO BBIpa)XaroT B MPOLEHTAX:

A
I'=-~-100%

KIIJI nro6oro mexanusma menbme 100% (cm. tabauimy 3).

Tabauya 3
[MoaBMXXHBIM MM HETOJBUKHBIN OJIOK 94-98%
Pyunas neGenka 80%
BuHTOBO# nmOoMKpar 30-40%

PbluakHO-BUHTOBOM JTOMKpaT 95-97%



TTwea I11. Pasnosecue men Ilpocnue mexanuuivt

Uto6w1 moBeicuTh KIIJI, yMeHbIIalOT BEC MEXaHM3MOB, TPEHUE U T.I.,

COBEPIIEHCTBYIOT KOHCTPYKIIUH.

Bo3pmeM gomieuky ¢ KpIOYKOM H

C TMOMOIIBI0 JUHAMOMETpa OTmpe-

nenuM Bec P MenneHHO NDOJHU- pil|
MHUTE AUHAMOMETp ¢ nomeukoi. Ilpu mo-
MOIIIM CTOJIa WM JHHCHKW co3jaiiTe Ha-
KJIOHHYI0 TUIOCKOCTh. PaBHOMepHO mepe-
Mellas JOIIeYKY [0 HAaKJIOHHOW IJIOCKO-
CTH, 3alMUIIUTE MOKa3aHUs JAWHAMOMETpa
(puc. 73). Usmepwsre BBICOTY M W OIUHY
S HaKJIOHHOW mJOcKoCcTH. W3 moxydeH- Puc. 73

HBIX pe3ynbTaToB paccuntaite KIIJ| HaKIOHHOW MIOCKOCTH MO (opmyie

77- " 100%.

! F-s

f 1. Jloxascume «3010moe npaguio MexaHukuy Ha npumepe 60pomd.
X_eV 2. Iloyemy npocmeie mexanuzmel He 0aiom Gviuepviuia 8 pabome?
3. Kax usmenumcsa KIIJ naxnonnou niockocmu, eciu ygeiudums ee Oauny?

YnpaxHenue 8.

1. lnuHHOE TJe4yo pwiyara paBHO 6 M, a kopoTkoe 2 M. Ecnu Ha nnuH-
Hoe Iuieyo monercTBoBaTh cuiaor 10 H, kakol TSKECTH TEJIO MOKHO IOJI-
HATHh KOHIIOM KopoTkoro mmieuda? {Omeem: 30H).

2. Ilpu momMoIM HEMOABHUKHOTO 0JIOKa Malb4MK MOJAHUMAET T'Py3 BBEPX.
Ecnu Bec manpunka paBeH 50 Kr, KAKOB MaKCHMaJIbHBII BeC Ipy3a, KOTOPBIH
MOXET MOJHATH MaJbYWK MpU momomm Omoka? g~ 10 {Omeem: 500 H).
OTtBeT obocHYHTE.

3. IIpu moxbeme Tenla MO HAKJIOHHOW TUIOCKOCTH cOoBepmuian padoty 20
Jx. Ilpu stom ucnonb3zoBanu mexanusm ¢ KIIJ, paBHbiM 80%. Haiigute
noje3Hnyw pabdory. {Omeem: 16]1x).

4. TlpsamMoyroJibHOE TeJI0 MMEeT JJIUHY 6 cM, mupuHy 8 cM. Ha kakom
yaajleHuu OyAeT HEHTpP TAKECTH, €CIU OTCYET BECTH W3 MPOU3BOJIBHOTO
yrna?

5*. V3 koyonma mpu TOMOIIM Beapa MmoaHuMaeTcs Bomga. OO0bem Benmpa
IOn. Pangmyc Bana, Ha KOTOpHIA HamaThkiBaeTrcs Tpoc, 10 cMm, paaguyc moBo-
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Konmponvnuie gonpocul k enase 111

pora pykosatku 50 cm. C kakoil cuiodl Hajgo MoAeHCTBOBATh Ha PYKOATKY,
9TOOBI TOAHATH BOay? g~ 10 {Omeem. 20 H).

6. ITon mevictBuem cuabl 15 H Temo moaHMMAarloT MO HAKIOHHOM IJIOC-
koctu. Hatitm KIIJI HakmoOHHOW IIOCKOCTH, ecliMi Bec Tema 16 H, BwicoTa
HAKJIOHHOW MIockocTH 5 M, anuHa 6,4 M. {Omeem: 83,3%).

KOHTPOJIBHBIE BOITPOCHI K I'V'TABE 111

. Kak Ha3bpIBaeTCsl MEXaHWYECKOE IPUCIIOCOONIEHHE, W3MEHSIOLEEe BEIUYHHY
CWJIbI WJIM €€ HarpaBiieHue?

A) Ppruarom. B) IoaBmXHbIM OGJIOKOM.

C) HenmoBm>xHBIM OJIOKOM. D) IlpocTbiM MEXaHU3MOM.

2. B kakux eIUHHUIAX U3MEPSETCS MOMEHT CHIIBL.
A) xr. B) H. O H e D)H m

3. Vxkaxure ¢popMyiy MpaBuiia MOMEHTOB.

A)F/, =F2u2 B) M=F-/. C) I/m D) f =f .

4. B 4eMjaeT BBIUTPHII HETOBUKHBIN OI0K?
A) B cue. B) B mytu. C) B patore.

D) Hu B oaHO#l U3 npuBeneHHBIX B MyHKTax A-D BenuuuH.

5. Kak onpenenutb kK03((GHUIUECHT TOJIE3HOTO ACHCTBUSI MEXaHU3Ma?
A) Tlone3nyio paboTy HaO0 YMHOXXHTH Ha TOJTHYIO padoTy.
B) Ilone3nyro paboTy Hamo pa3feiuTh Ha MOJHYIO paloTy.
C) Hazmo clioxkuTh TOJNIE3HYIO U MOJTHYIO pabory.
D) U3 monHO# paboThl HAJ0 BBIYECTH IMOJIE3HYIO PadoTYy.

6. B 4em coCTOHT «30JI0TOE MPABUIIO MEXAHUKN»?
A) IlpocTble MEXaHHU3MBI JAIOT BBIUTPHIII TOJIBKO B CHIIE.
B) IIpocThie MeXaHU3MBI AIOT BBIMTPHIII B CHJIC M B IyTH.
C) [IpocThie MeXaHU3MBI AAIOT BBIUTPHIII TOJBKO B MyTH.

D) IIpocTele MEXaHU3MBI AAIOT BBIUTPHIII B CHJIE WM B IyTH.

7-®usuka, 6 Kaacc q7



I'nasa Ill. Pasnosecue men [Ipocmoie mexanusmoi

7.

10.

1L

12.

13.

98

Kro nawen npasuno peryara?
A) T'epon. B) Apucrotens. C) Apxumen. D) Hetotom.

Kakum Oyner otHomenne Mexay F u P 6 mpuBeIeHHOIN cucreme OOKOB?

A) P=4F.
B)P=F
C) P=2F
D)P=\F.

P - Bec tena
B npusenennoii cucreme Bec Tena paseH 200 H. Haiinure cuny F
A) 50 H.
B) 100 H.
C) 150 H.
D) 200 H.
Ot yero 3aBucUT cuia F, HeoOXonumas AJisl BpalleHus BopoTa?
DOre
2) OT R
3)Or P
A) 1. B)2 C)3.
D) 1u2E)12u3
B yem gaeT BBIMTPHINI TOIBUKHBIN OIOK?
A) B cure. B) B mytn. C) B pab6ore. D) Bo Bpemenu.

Teno maccoi 2 Kr MOAHUMAIOT IO HAKJIOHHOW INIOCKOCTH IO IEHCTBUEM
cwibl 5 H. Ecn BbICOTa HAaKJIOHHOW TIOCKOCTH paBHA 4 M, yeMy OyneT paB-
Ha ee JuIuHA?

A)4wm. B) 8 m. O 12m D) 16 m.

Eciu rpy3 B npuBEIEHHON CHCTEME ITOJAHUMAIOT Ha BBICOTY 1 M, Ha CKOJIBKO
METPOB MOJHUMETCA KOHEL HUTH, KyJa IpuiiokeHa cuiaa F?

A) L
B) 2.
C) 3.
D) 4.



Baknouumenvras beceoa

14. Tena, HU3rOTOBJEHHBIC U3 OJHOPOAHOI0O Mar€puala, NnoaABECHUINU, KaK IMOKa3a-

HO Ha pUCYHKE. KOTOpOC U3 HUX OCTAHETCS B 3TOM IOJIOKEHHUHU?

/117717717 g 11<1111111 11y 11777/

I
A B C D
15. CrepxxeHb, U3rOTOBJIECHHBII U3 HecrubaemMoro marepuana, umeet Gopmy, npuse-
NEeHHYI0O Ha pUCYHKe. B kakoMm mMecTe HaXOAUTCS €ro LEHTpP TIKECTUu?
A) B touke K. '
B) B touke L.
C) B touke M.
D) Mexny toukamu K-L.

JAKJIIOUUTEJIBHAA BECEJJA

B HmxenpuBeneHHO# TabiHIle BBl 03HAKOMUTECh C KPAaTKUM COJIEpKa-
HHEM TeM, M3J0XeHHBIX B riaase IIL

Lentp I[leHTpOM Tsi’kecTH TBEPAOTO Tejla Ha3bIBAIOT TOUKY NPUIIOKEHUS PaB-
TSKECTH HOJEHCTBYOLIEH CUII TAXKECTH, MPUIOKEHHBIX KO BCEM 4acTAM Teja.
LleHTp TsOKECTH ONHOPOIHBIX Tex (mapa, chepsl, Koabla U T.I.) COBIA-
JaeT ¢ TeOMETPUYECKUM IEHTPOM dTUX Tell.

Bungsr Ecnau Teno BBIBECTH U3 MOJOXKEHUS paBHOBECHUA: a) BO3HHUKACT CHIIA,
pPaBHOBECHA BO3Bpallaromasa TEJIO0 B HNEPBOHAYAJIBHOC COCTOSAHUE, TAKOE€ pPaBHOBE-
Cuc - YCTOI‘/'IIII/IBOG; 6) €CJIM BO3HUKACT CUJIa, CTpEMALIaAdAC CIIC 001b-
e OTKJIOHHUTH TE€JIO OT IEPBOHAYAJIBHOTO COCTOAHUS, TAKOC PaBHOBEC-
CHUE€ HaA3bIBACTCA HeyCTOﬁ‘IHBLIM; )I) HE BO3HHUKAET HUKAKOU CHIIBI, Ta-

KOC€ paBHOBECHUC HaA3bIBACTCA 6e3pa3J'II/I‘{HLIM.

MowmeHT dusnueckas BelIMYMHA, ompenensemas dopmynod M=F-1F - cuna; / -
CHUIIBI IUIEYO CHJIBI, HaWKpaT4daiilliee pacCTOSHUE OT TOYKHM IPHUIIOXKEHHS CHIIBI
JI0 OCH BpallleHusl.

99



3axmouumenvuas beceda

Ppruar

IIpoctsie
MEXaHU3MBI
(610K,
HaKJIOHHAsS
IJIOCKOCTb,
BHHT, KIIUH,
BOPOT)

3o50TO0EC
MpaBUIO
MEXaHUKH

Kosdppunuenr
MOJIE3HOTO
IEeUCTBUS
MEXaHHU3MOB

100

IIpooonscenue

Teepaoe Teno, KOTOPOE MOXKET BpallaThCsd BOKPYT HEMOJBUIKHON OIO-
038

Vcnosue paBHOBecus pbriaara Fxel=F2¢/2
OTKpBITO ApxumenoMm. Pwluarom mnoisb3y-
OTCA OJIA MOABEMaA TAXKCIBIX I'Py30B, UTO-
OBl BBIUTPATh B CHJIE.

MeX&HI/I3MLI, MMO3BOJIAOIIHUE HW3MCHATH HAIpaBJIAONIUE CHIBI, OAaKOT
BBIUTPBIIT B CHUIIC.

Frox - ¢ xenobom mo obony. Ilo xenoOy
0J0Ka MpPOMyCKAalT BepeBKy. biokum ObIBa-
0T MOABMXXHBIE M HEIMOJBIXKHBIE.

HenmonBuxHbIA OJIOK M3MEHSET TOJBKO Ha-
npaBieHue cuibl. [loABMIKHBIN OJOK maer
BBIUTpHIII B cuie B 2 pasa. Cucrema, co-
crosimias M3 IMOJABMXKHOTO M HENOJABHXKHOTO
OJIOKOB, Ha3wpIBaeTcs moaucmactoMmM. Cuaa F,

yAepxKuBarmiasgd TEJIO Ha HaKJOHHOU mJo-

CKOCTHM, YHCIeHHO paBHa F= 7 mg. Bumm

Jla€T BBIMTPBIII B CHJIE U MODTOMY MCIOJb3YETCA B KayeCTBE AOMKpa-
ta. Kaun OGbpiBaeT B GpopMe TpeyronbHHKa. Ha MUPOKYI0 4YacThb KIUHA
JENUCTBYIOT CUJIOW F, 1 MOXHO NMOJYy4YUTb cuibl 'y Bopom naeT BblU-

TpHIII B CUJie B 'y pa3. 31ech - R - NiMHA mjeda BOpOTa; & - paauyc

OapabaHa, KyJga HamaTbeiBaeTcs BepeBka. CucTeMa, cOCTOSIIAs W3 He-
CKOJIBKHX BOPOTOB, Ha3bIBACTCS JICOCAKOM.

Jro60#f MexaHM3M BO CKOJIbKO pa3 BBIUTPHIBAET B CHJIE, BO CTOJBKO
pa3 MpOUTPBIBAET B paccTOSHHHM. HH OJAMH M3 MPOCTBIX MEXaHU3MOB
HE AacT BBIMTpBIIIA B paboTe.

Benuunna, usmepsiemass oTHoIIeHHEM mnoje3Hoi paborsl (JInom) k mou-

HoH pabote (JItor), Ha3piBaeTcs KOI(DGUIMEHTOM HOJIE3HOTO AEHCTBUS

JIDI
(KI1J) mexanusma /7 = -r”-. KIIJl 1:060ro MeXaHHM3Ma BCETJa MEHB-

me 100 %.



TEIIJIOBbIE

ABJIEHUA

HCTOYHHUKH TENJIOTHI;

TeJONPOBOAHOCTH
Pa3JIMYHBIX cpea;

siBJieHNe KOHBEKIUM;
U3JIyYeHue;
TemJIoBOe pacliMpeHue TeJ;

B3rasiabl Papadu, bepynm
U ABHIEHHBI HA TeIJOBbIe
SIBJICHMSI;

TeMImepaTypa U MeTOIbl
ee M3MepeHus;
BHYTPEHHSISI JHEPrUsl H
MeTOAbl ee M3MepeHus;
ABUTATEJH BHYTPEHHEro

Ccropanmus;

cBeJleHUsl 00 oxpaHe
OKpY:Kapuei cpeabl.

I''IABA



Twea IV. Tennosvie sienenus

BBOJIHASI BECEJA

Bbl MHOro pa3 cMoTpenu no TeneBu3opy MyiabThuibM «Mayram». Hns
TOro 4ToObl MOOEIUTH CBOEro 3JIeHIIero Bpara TUrpa, Mayriu oBiajeBaeT
«KpacHbIM LBETKOM» (Te. orHem). Ilocie 3Toro Bce 3BepW B HEM MpHU3HA-
OT 4eJioBeKa. JleMCTBUTENBHO, YCIOBUS XH3HU YEIOBEKA PE3KO MEHSIOT-
csi ¢ mpuobpereHueM orHs. EcTh cBapeHHyl MNuUIly, pacllaBUTh MeETajl
U U3TOTOBUTH W3 HErO OpPYAHMS OXOTBI, TpyJla M BOWMHBI, COrpeBaThbCsi M
Jp. - BCE ATO CBS3aHO C MOJY4YEHHEM M HCIoJb3oBaHueM orus. OO0 orue
co3naHo MHoro jerenn. Hampumep, B rpedeckom muge o Ilpomeree roso-
pUTCS, YTO OH yKpaj OroHb y OOroB, MPUHEC JIOASM W HAay4YUJ HX IOJIb-
30BaThCcsl MM. Jlaxke QuUIBM O MEPBOM IOJET€ B KOCMOC Ha3zBalll «YKpO-
LIEHUE OTHSA», TAK KaK YEJOBEK HCIOJb3YET IHEPrUI0 TelJia HE TOJbKO B
MalluHax Ajd MNEpEABUIKCHHUA IO 3€MJIC M OK€aHaM, HO U OJs IIOJICTOB B
KOCMOC.

B noBceaHEBHON KM3HU BBl YacTO IOJb3YETECh MOHATUAMH JKapKo, XO-
JOAHO, TOpSA4Y0, TEIUIo, 3uMa U JjeTto. Korma Bbl HM3yudaldud CTpOEHHE Belle-
CTBa, TO Y3HajW, 4TO MHap, BOAA M JIEJ COCTOAT U3 OJHHUX U TE€X K€ MOJe-
Kyll. Tak 4uem ke OTIMYaloTCs MOJIEKYJbl XOJIOJIHOM W Topsidyeit Boabi? Uto
MBI TIOHHMAaeM II0J] CIIOBOM «Temmepatypa»? Ha st m apyrue momoOHBIE
BOIIPOCHI MbI ITOJIYYUM OTBET B 3TOH TrJIaBe

TEMA 33 ;

NCTOYHHUKHU TEIIJA. IPUEMHHUKHU TEIJIA

Bbl 3HaeTe, 4TO TEmIO MoOJyyaeTcs IpU COKUTAHUHM JPOB, YIJs, rasa u
HedTenponykToB. Ho OCHOBHBIM HCTOYHMKOM Temia siBasiercss ComHIe.
[Taparomue Ha 3eMIII0 COJIHEYHBIE JIyUH COTpPEBAIOT €€, OT Hee TEeIIO Iie-
penaercs B HMXKHHE CIIOM aTMoc(epbl M HArpeBaeT BO3AYyX. YToib, ra3 u
He(Th TOXKE SBIAIOTCSA NPOAYKTOM PHEPrHUU COJIHEYHBIX JydeH, MaJaBIIUuX
Ha 3eMJI0 B T€YEHHE MHOTUX BeKOB. Jlaxxe HcCHoOIb3yeMass HaMH >Heprus
BeTpa siBasgeTca npoaykroM ComHia.
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Hcmoynuxu menna. Ilpuemnuxu menna

UTo MBI MOHUMaeM IMOJ CIOBOM «TemioTa»? BHauane Teniaory Toxke
paccMaTtpuBalM Kak HeEkoe BemlecTBo. Hampumep, mpu cropaHuu rasa
BBIJCJISIEMOE TEIJIO MepefaeTcss Boie. Temepp BOJa CTAaHOBUTCS HCTOY-
HUKOM Temia. M ecnu 3aTeM Kumsmyro Boay yOpaTh C ra3oBoOil IJIHUTHI,
TENja0Ta OT Hee Iepenaercs B Bo3ayx U T.A. Ilostomy mns u3MmepeHus
TEMJIOTHl BBEJIM CHEHHAIbHYI0 (HU3UYECKYI0 BEIMYUHY «KOJIUYECTBO
TEMIOTHI».

ITpoBenem Takoil onbiT. B 3uMHUI A€Hb BO3BMHUTE B PYKH JBa KycCKa
JdbJa, pyKH JOJDKHBI OBITH B IepuaTkax (Y4TOOBI TEIJIO BAIIMX PYK HE Iie-
peluio B Jel), U HaUuMHalTe TepeTh KYCKHU JibJa APYT O Apyra.

Jlen mocTteneHHO Ha4yHET TasAThb, M 3akamaeT Boja. OTKyna B310Ch
TEIUIO, pacTonuBuiee jea? B KM3HM BBl 4AaCTO BCTpPEYaAJU CIydaW Ha-
rpeBaHus npu TpeHuu. [lonpoOylTe BCHOMHUTH MX. BOT Takue OMBITHI
NPUBOASAT K MBICIH, YTO TEIJIO TOXKE SIBISETCS OJHUM U3 BUJOB JHEP-
ruu. Bo3HuKaeT BONpoOC, KakOW J3HEPTUM - MNOTEHIHAJIbHOW WIM KU-
HETHUYECKOW - COOTBETCTBYET TeImioBass dHeprus? Mnu oqHOBpEMEHHO
ob6enm? HM3BEeCTHO, YTO BEIIECTBAa COCTOAT M3 MOJIEKYJ, KOTOpble Ha-
XOJATCSA B HENPEpPhIBHOM JABMXKEHHUHM. HaOmroneHus MOKa3bIBAIOT: €CIH
TE€J0 HarpeTh, TO ABUXKEHHE YacTull yckopserca. OTcroaa Npuxoaum K
JOTUYECKOMY 3aKJIIOYEHHUIO, YTO TEMJI0Ta - 3TO KHHEeTHYecCKas JdHep-
TUsl YacTHI BellecTBa.

Temnepamypa XapakTepH3yeT CTeleHb HArpeToCTH TeJ HWJIH Be-
LIEeCTB.

Habntonenus mokasplBaloT, 4YTO MpHU IUIABJIEHUM JIbJa TeMIlEpaTypa He
MOBBIIIAETCSA. 3HAYUT, MOJBOAMMAS B 3TO BPEMs JHEPTHUSA HJAET HA paspy-
HIeHHE CTPYKTYpHl apaa. OTcroja cienyer, 4TO TeMIlepaTypa BellecTBa
YaCTHYHO XapaKTepu3yeT U MOTCHUHMAJBHYI0 JHEeprui0 MoJiexkyJa. Ta-
KM 00pa3oM, TEIJIOTa CUUTAETCS OJHUM U3 BUIAOB >Hepruu. OHa, Kak U
Jpyrue BUJIBl SHEPIUU, MOXKET NPEBpaIlaTbCs U3 OJHOTO BHJAA B JPYTOH.
KonndecTBO TEmJoOThl, KaK MU BCE BUIbl DHEPTUH, a TAKXKE BBINOJHEHHAs
paboTra, U3MEPSIOTCS B JDKOYIIAX.
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Tnasa IV. Tennogvle ssnerus

BceneacTue BbINMOTHEHHUsST pabOThI CO3JaeTCs TEIJIOBas JHEPTHA.
TennoByr 3HEPru0 MOXHO mpeoOpa3oBaTh B pabOTy, MO3TOMY pa-
00Ta M PHEPTHsl TECHO B3aMMOCBSI3aHBI.

/. TTouemy npu cockanb3vl8aHUU C 8epPeKU UIU depeea pYKa Hazpesaemcs?

2. [louemy npu pe3xom mMoOpMOdICeHUU A8MOMOOUL YYy8CmEyemcsa 3anax naie-
HOU pe3uHvl?

3. 3akpvimsiii cocyo onycmunu 8 eopauyio 600y H3amenawomces 1u nomeHyudib-
Has U KUHeMu4eckas dHep2us MoaeKyl 030yxa?

4. B xaxux u3 npouumaHHslX 6amu KHUZS UIU NPOCMOMPEHHBIX PUIbMOE 100U
uckyccmeenno 0obwisanru 02ouv? Pacckascume, xax onu smo denanu.

TEMA 34

PACHIUPEHUE TEJI IIPU HATPEBAHUH

B teme 7 BBl y3HalM, 4TO HArpeThl METAJIUYECKUWU IIap 3acTpeBa-
eT B Koiblle. YTOOBl H3y4HTh MOMOOHBIA MpPOIECC B KUAKOCTH, MPOBE-
JIeM cienyromuil onslT. BozbMeM Tpu mpoOUpKHU, B ONHY HaJIbEM BOIY,
BO BTOPYIO - MAacjo U B TPeThl0 - MOJOKO. IIpoOupku 3aTkHem mpoOka-
MU ¢ TpyOoukamu mocepenuHe. Pacmonoxum mpoOHMpKH B coCyae C BO-
oM, KaKk moka3aHo Ha puc. 74, u cHuU3y mnojaBejeMm temio. [lo mepe Ha-
rpeBaHMUA BOJABl KUAKOCTH MEJIEHHO OyIyT MOIHUMATHCA MO Tpybou-
KaM. 3HA4YUT, KHUJKOCTH TOXKE MpPH HArpeBaHuu pacmupsaroTcs. Tak kKak
BBICOTA MOJbeMa XHUJIKOCTH B TpyOOdYKax pa3iuyHasi, TO U PaCIIUPSIIOT-
Cs OHHM TO-pasHoMy. J[ns W3ydyeHus pacIupeHHs Ta30B BO3bMEM KOJIOYy
U 3aTKHEM ee MnpoOkoil ¢ TpyOoukoit mocepeaune (puc.75). Onyctum
KoHen TpyOoO4YKM B BOAy W OyJaeM JepaTh KoJOy oO0euMH pyKamwu,
cnerka motupas. Torma yBuauM, Kak H3 TPYOOUKH BBIXOAST MYy3bIPb-
KM BO3AyXa. DTO MPOUCXOJMT IOTOMY, YTO Ko0jOa BMECTE C BO3JIYXOM
HarpeBaeTcs OT TeMIepaTypsl pyk. Pacmupsiomuiics BO3ayX BBIXOIHT
B BHJE NYy3bIpbKOB. Temepb, €ciaum Mbl 3aKpenuM KoJIOy Ha MITaTUBE U
OCTaBUM TaM, TO Ye€pe3 HEKOTOpOe Bpems BoJa OyJIeT MOJHUMATHCS IO
TpyO6odKe. DTO MPOUCXOIHUT MOTOMY, YTO MPHU OXJIAXKJEHUHU Ta3 B Koyube
CXKHUMaETCH.
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Pacwiupenue men npu nacpesanuu

Meob /ﬂed
-X -
aceje3o

Puc. 74 Puc. 75 Puc. 76

Takum o6pazom, BemiecTBa (TBEpAbIe, KUAKHWE M Ta3000pa3Hbie) MpPHU
HArpeBaHUM paCIIUPSIOTCSA, a NPU OXJIAXACHHHU CxxuMarTcs. IIpuumna
3TOr0 SBJIEHMS, KaK OBbIJIO CKa3aHO BBINIE, - JIBUXKEHUE MOJIEKYJI. OTO
CBOMCTBO BEIIECTB HIMPOKO HCIOJb3yeTcss B ObITy M B TexHuke. [lpum
CTPOUTENIBCTBE JKEJIE3HBIX JOPOT OCTABJSIOT 3a30p MEXIY pEIbCaMU.
DJNeKTpUYecKue MpoBOJa JETOM MOHTHUPYIOTCS CO ClIaOMHKOW. DTO nena-
eTcs IJ1 TOro, 4ToOBl 3MMOH HpH C)KaTUM OHM He obopBanuch. Henb3s B
CTakaH Ccpa3y HaJMBaTh ropsAdylo Body. Tak kak OT HarpeBa BHYTPEHHS
CTeHKa OBICTPO pacIIuMpseTcs, a BHEIIHSAS CTOPOHA HE YCIEBAeT pacIIu-
PUTBCS, CTAKaH JIONAETCH.

1. bumeraaauveckas njactuHa. Ha puc. 76 mpuBeneHbl cHasHHBIC
ApPYT C APYILOM JBE€ METAJUIMYECKUE ILUIACTHHBI - MEJHAas U XKele3Has.

Menp u xkene3o pacuiupsioTcs mo-pasHomy. Ecim 3Ty miacTuHy Harpers,
OHa crubaeTcs B CTOPOHY JK€le3a, eClId OXJaJAUTh - TO B CTOPOHY Meau. UTo
IIPOUCXOJUT C IIJIACTHMHOM, €CIU €€ CWIBHO HarpeTb U CWiIbHO oxnaauth? Ilo-
qymaiite 06 3ToM.

OcCTaHOBMMCS HAa HEKOTOPBIX NMPUMEHEHHUSX ATON IIacTUHBI. Eciu BHHU-
MaTelbHO PacCMOTPETh BHYTPEHHEE YCTPOICTBO XOJOAMJIBHUKA WIH YTIO-
ra, TO BHMJHO, YTO Yepe3 HEKOTOpPOe BpeMs paldoTaromMil XOJI0JAHJIbHUK
BBIKJIIOYAETCS, YTIOT, MOCJIE TOr0, KaK IMPOIrpeeTcs, TaKKe JOJIKEH BBIKIIO-
garbcss. BHyTpum 3THX npuOGOpoB HMMeeTcss OMMETaINIMUEeCcKOe YCTpPOICTBO
BKJIFOUCHUS-BBIKJIFOUCHUS TOKa (puc. 77).

2. O pacuiupeHun BOABI NpH HarpeBaHuu. ONBITHI, NPOBEJECHHBIE C
BOJIOM, MOKAa3bIBAIOT, UYTO NPH OXJAXKJAECHUM O0OBEM BOJbl CHayajla yMEHb-
maetcsa. [lo moctmwxennun 4°C ymeHplieHue o0beMa mpekpamaercs (TeM-
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Tnasa IV. Tenmosvle s6enus

KOHmMmaxKkm
mok

menio

Puc. 77

nepatypy BOABI H3MepsieM OBITOBHIM TEPMOMETPOM, 00 3TOM MOApPOO-
HO OyJeT pacckazaHo B cleayrolneidl Teme). Ecim W manbiie TPOJOIKHUTH
OXJIAXKJICHUE, TO 00BbEM, BOJbI HAMPOTUB, HAUYMHAET YBEIUUYHUBATHCSA. DTOT
npouecc NpoaoJKaercs A0 TeX Mop, MOoKa BOoJa HE 3aMep3HeT. 3HauMuT,
IJIOTHOCTh BOJBI siBisieTcs HaumbOonpimed npu 4°C. Ilo 3Tod mpuumHEe 3H-
MOIl B 03epax 3aMep3aeT TOJIbKO MOBEPXHOCTH BoAbl. Ha nHe o3epa Tem-
nepatypa Boasl Oyzaet 4°C. Ecimm Obl He OBLIO ATOTO SBICHHS, TO BOJA B
03epax M BOJOXpaHMIMIIAX TpomMepsana a0 aHa. M B 3T0 BpemMs ocTaHO-
BHJIACh OBl M3Hb B BOJIOEMAX.

A\ I Ilpu HanugsaHuu zopsveti 800bl MOJICMOCMEHHbII CMAKAH Obicmpee mpecKa-

2. T'de moocHo ucnonvbzogamsv cEOUCMEO JHCUOKOCHEU U 24308 PACULUPAMBCS
npu nazpesanuu?

3. Bensun npodaemcsa numpamu. B kakoe epemsa cymox noxynamv OeH3UH Gbl-
200HO0?

TEMA 35 1

HEPEJAYA TEIIJIOTHI B TBEPABIX TEJAX U KKUAKOCTAX.
TEIIJIOIMPOBOJHOCTb. KOHBEKI U

Bce 3nator, uTo TemimoTa MOXKET MepeaaBaThCid U3 OJHOTO MECTa B JIPy-
roe. Tero oT meyku wWium Oarapew pacupoCTpaHsSETCs MO BCEl KOMHATE.
Ecnn B cTakaH Cc ropsiuedl BOJOM ONYCTUTH JIOXKKY, TO JIOKKA YEPE3 HEKO-
TOopoe BpeMsi Harpeercd. Temno oT ConHIa Toxe mocturaeT 3emiau. UTak,
Kak mepenaercs termino? [IpeacTtaBieHus O CTPOSHHH BENIECTBA MPUBOIAT
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Ilepeoaua nieivwimi 6 mgeepovix menax u xcuokocmsax. Tennonposoonocms. Koneexyus

Hac K MBICIIH O TOM, YTO Mepeaadya TEIUIOTH CBA3aHa C JBUKEHUEM MO-
nekyn. Eciu BBl oOpaTW/ii BHUMaHUWE, JIbIM HWHOTJA MOJHUMAETCS BBEpPX,
a mHorma creieTcs Hapg 3emiei. O0naka Ha HeOe MHOrIa JIOJICO OCTAIOTCS
0e3 M3MEeHEeHUs, a MHOorJa ObICTpO nBUTAOTCS. Kak MOXHO OOBSICHUTH BCe
5T0? BO3ayxX mpu HarpeBaHWHM Yy TEUYKH PACHIUPACTCS, W €ro TJIOTHOCTh
yMmenbinaercsa. [lom melicTBueM cuiibl ApxXxuMeJa OH MOJHUMAETCS BBEpPX.
Ero mecto 3anmMaeT XONOAHBIH BO3AyX, Y KOTOPOTO MJIOTHOCThH OOJbIIE.
B pesynbpraTte Mexay pasiMuHO HAarpeThIMH CIIOSMH BO3JyXa BO3HHKACT

ITeuenne. DTo siBJieHHE HaA3bIBAETCS KOHBeKHHMel. KOHBEKIINIO JIETKO MOK-
HO HaOJOJaTh Ha OMBITE, MOKa3aHHOM Ha puc. 78. KOHBEKIHsS TpPOUCXO-
JIHUT HE TOJHKO B Ta3zaxX, HO W B XKHAKOCTSAX. Teruio, MOJABOIUMOE CHH3Y,
B pe3yJibTaTe KOHBEKIIMOHHOTO TOTOKAa MOJHUMaeTcsa BBepX. [Ipmaymaiite
OTBIT, IEMOHCTPUPYIONIHH KOHBEKIIHIO B KHUJIKOCTSX.

B TBepabIx Temax yacTHIIBI HE MOTYT IepeMeniaTbCs W3 OJHOTO MecTa
B apyroe. OHU TOJBKO COBEpIIAIOT KoJieOaTeabHBIC ABM)KEHHS. ATOMBI B

TBEPJBIX TellaX PACIMOJOXKEHBI OJU3KO APYT K APYTy, U MOITOMY TEIIOTa B
HHUX TepeaaeTcs 3a cUYeT KoJieObaTeIbHOro NBWIKEHUs. Takod BUJ mepemadn
TETJIa Ha3bIBACTCS TEMJIONMPOBOIHOCTHIO

Pasnuunbie BemecTBa 007amal0T pa3sHON TEIIOMPOBOJHOCTBHIO. ITO
MOXHO YBHUJIETh Ha cieaymoomieM oneite (puc. 79). Ha oqunakoBom paccto-
SHAHW OT MITaTHBA 3aKPETNUM HW3TOTOBICHHBIC M3 MEIH, JKeie3a, aTlOMHHUS
W TIacTMacchl cTepXHH. Ha KoHIax cTepkHedl ¢ momomipio mapaduHa
yCTaHOBHM IO cnuuke. [locie 3Toro MeieHHO OyaeM HarpeBaTh JIMCK.

B 3aBHCHMOCTH OT TEIJIONPOBOJAHOCTH, CIIHYKH OYIyT MOOYEpPENHO Ta-
natb. U3 Tabnunbl 4 onpeaenuTe 04epeaHOCTh MajeHUs CIUYEK.

Puc. 78 Puc. 79
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Twsa IV. Tennosvle s6ieHus

Tabauya 4
BemecTso TennonpoBOAHOCTD B TennonpoBOAHOCTH
CI[ECTBO
m Br/(m *K) Heets Br/(M *K)
ANIOMUHHH 209 Caunen 35
Mensb 395 Beron 0,11-2,33
Cranp 50 Bymara 0,140
Keneso 73 Bona 0.600
Cepebpo 418 Bo3nyx 0,025
Kupnuu (kpacHblif) 0,77 Xaomox 0,042
YrtoObI HU3y4YUTh TCIIJIONIPOBOAHOCTb XUIAKOCTH,
MPOBENEM CHEAYIOMUN OmNbIT. Bo3pMeM AIWHHYIO
npoOUpPKY W MOJIOXKHM B Hee Kycodku jpaa. CBepxy
Jea MnpuaaBuM MCTAVIMYCCKUM IMAPpUKOM W Ha-
IbeM BoAy B mpobupky. HamonHuB mpoOupky, Kak
Puc. 80 MOKa3aHO Ha pPUCyHKe, OyJeM HarpeBaTb BEPXHIOIO

4acTh BOJbI. Boma Oyner HarpeBaThes, a 3aT€M H 3a-
KUIaTh, HO JieJ Ha JHe npooupku He OyzaeT TasaTh (puc. 80). [lomymaiite o
NPUYUHAX TOTO SIBICHHUS.
Bo3nyx Toxe, Kak W JXKHUJKOCTb, SIBJSIETCS TJIOXUM MPOBOJHUKOM TEIl-
na. MBI MOXKEM CHOKOWHO JepXkaThb PYyKYy y TOpsllled CIUYKU WU TEYKH,
He 0osick 00Xeubcs.

HauepTute oTOMUTENBbHYIO CHCTEMY Bamiero noma. Mi3yuure, Ha-
CKOJIbKO NPAaBUJIBHO OHA CJlieJaHa.

1 Ilouemy popmouku na OKHAX yCMAHABIUBAIOMCA C8epXy?

2. B Kakux cay4asax 6 eeuyecmeax menio oOHOBpeMeHHO nepedaemcs u menio-
npoGOOHOCMbIO U U3TYUeHUeM?

3. llouemy b1 He oborcuzaeme naavyvl, K020a oepicume 20pAWYI0O CHUUKY?

4. U3 mabnuysvl onpedenume, 8 KAKOM Oome NemMoOM NPOXiadHee, d 3UMOl me-
niee? B oome, nocmpoennom u3 kKupnuua uiu 6emona?
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Usnyuenue. Hcnonvzosanue menionepedauu 6 oubimy u mexuuxe

TEMA 36 1

N3JYYEHUE. UCI1IOJIB3OBAHUE TENNJVIONEPEJAYU
B BBITY U TEXHUKE

Takum o00pa3oM, W KOHBEKIHsS, M TEIJIONEepenaya OCYIIECTBISIIOTCS
3a CcyeT JABMIKEHHUs uacTull. Torja kakuM oOpa3oM nepenaercs TEIIo OT
OCHOBHOro HCTOYHHMKa Temijia Ha 3emiie - Connua? Benp mexny 3emieit
n ConHueM CyIecTBYeT BaKyyM, - Cpela, rie NpakKTU4YeCKH HeT 4acTuil!
B sToM cayuae TemsioTa nepenaercs usnydeHuem. CBETOBOHM MOTOK, HUAY-
muid otT ConHua, HeceT ¢ coOOi W TemnoByr 3Hepruto. Jlammouka Haka-
JUBAaHMA, HApALy CO CBETOBBIM M3JIyY€HHEM, H3lydyaeT M Temio. Hecmo-
TP Ha TO, YTO BHYTPH JIaMIIOYKHM HET BO3JyXa, H3JIy4aeMoO€ TEIIO MBI
MOXEM IOYYyBCTBOBaTh pykKamu. TemyioBas sHeprusi, mojydaemas IyTeM
WU3JIy4€HUs, 3aBUCUT OT LIBETa HarpeBaeMoul MoBepXHOCTU. Eciu 3umon
CHEr HaKphIBATh MOMEPEMEHHO OENbIM M YEpPHBIM MaTepUaloM OJMHAKOBO-
ro pasMepa, TO YBUAUM, YTO IOJ YEPHBIM MAaTEpPUAIOM CHET OyJeT TasTh
OblcTpee, yeM moJ OenbIM. 3HAYUT HHEPrus, Majaronias Ha MOBEPXHOCTH,
MOET MOTJIOMIAThCA, @ MOXET W OoTpaxarbcsi. OKOHHBIE CTEKJa XOPOILIO
IpOINYCKAKT u3ilydeHue, uayuiee or CoilHIA, HO INIOXO MPOMYCKAIT TEI-
710, uayuiee or paguaropa. Temepb Bbl, HaBEpHOE, INOHSIU INpPEJHA3HAYE-
HUE CTEKJSIHHOTO IMOTOJIKA U CTEH B Terauiax?

B ObITy M B TeXHHMKE HIMPOKO HMCIOJB3YIOTCS SIBICHUS KOHBEKLIHH, Te-
IJIONPOBOJHOCTH W u3nyudeHus. Ha puc. 81 mpuBeneHa cxema «KoTiaa» BO-
nsaoro oromieHus. [lompoOyiiTe OOBSICHUTH BO3HHKAIONIYIO B HEM KOH-
Bekiuio. Ha puc. 82 mpuBeseHO B paspe3e NOMEIIEHHE C PaJUuaTOPHBIM
oTorieHrueM. OOBSICHUTE TPOIECCHl, MPOUCXOAAIINE B momemieHuu. llo-
YyeMy paauartopbl ycTaHaBiuBawTcsa nox okHamu? Ha puc. 83 mnpusenen
yepTexk TepMoca. B HeM BHYTPH MeETalJU4ecKOW OOOJOYKH PACHOJIONKEH
JBYXCTEHHBIH CTEKJSHHBIA cocyl. Mexay CTEeKISHHBIMH CTEHKaMU HMe-
eTcsd BaKyyM. BHyTpeHHUE CTEHKHM CTEKJISHHOTO COCYJa IMOKPBITHI TOHKUM
cinoeM cepebpa. XuAkKocTh B TaKMX cOCyJax JOJroe BpeMsl COXpaHsET
cBowo Temmeparypy. OObIcHUTE, MOYEMy B TE€pMoOCax TeMIeparypa >XHu.I-
KOCTH XOPOILO COXpaHseTcs.
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Tnasa lV. Tennogvle ssnenus

['® 1

Puc. 82 Puc. 83

3HaYUT, TPU HEOOXOAMMOCTH ISl YIydIleHUS

TEeNJoNepesayd MNPUHUMAKTCS MeEpbl YyCHICHUS

KOHBEKIMM U IPUMEHSIOTCS MaTepHalbl C XOPO-

Puc. 81 e TCILJIONPOBOJHOCTEIO. Koren nns OPUTOTOB-

JeHUS NMUIMM W YaWHHUK JJIs KUMSAYCHUS BOJABI U3-

FOTaBJIMWBAIOTCA W3 Marepualia ¢ XOpoled TemaonpoBoAHOCThIO. Ho wait

dy4mie 3aBapuBaTth B GapdopoBoM dHalHUKE, B 3TOM ciyyae 4Yail T0Jro

octaeTcs ropsyuM. Eciam nuTh yall M3 cTakaHa, TO MOXHO 00Xedbcs, a
ecnu nuTh U3 ¢pappopoBoi nuansl - Her. [louemy?

[Ipu ucnonb30BaHUM HIHEPTUU H3JIYUYEHUs oOpanjal0oT BHUMaHHUE Ha
MaTepuasn u Ha uBer. Jlerom HazxeBaioT pyOamku 6e10ro IBETa, OHU XO-
poOLIO OTpa)KarT TEMJOBBIE Jy4Yd, a 3UMOM HAJAEBAIOT OJEKAY TEMHBIX
paciBETOK.

l. Bo3pMuTe NiI0THYI OyMary M H3roTOBbTE U3 HEE KOPOOKY.
Hanmonunute ee Bomoil M uepe3 HEKOTOpPOE BpEeMs MOCTaBhTE Ha
3aKpBITYI0 CBEpXYy JJIEKTpHYECKyl0 MiauTy. Boma B Heil Oyamer Harpe-
BaThbCs W naxe 3akunuT. Ho OymaxkHas kopoOka He 3aroputcsi. OO0bsc-
HUTE NPUUYMHY.
2. [IpukneiiTe KI04OK OyMarum Ha KyCOK »elie3a, Macca M pa3Mepbl KO-
Toporo Ooiplie, yeM y Oymaru, W mnojaepxute Haja orHeM. [Ipocnenure,
YTO CIYy4YHTCs ¢ Oymaroil, u naiite 3ToMy OOBSICHEHHE.
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B3zenaoer @apabu, bepynu u Asuyennsl Ha mennogvle npoyeccol

I Kak npedoxpausrom deucamenu agmomobuieii om nepecpega?

2. [Ipu omonaenuu 0oMa UCHOIL3YIOM Neuu, 20e HenocpeoCmeeHHo Cacuzaem-
CA MONAUGO, 600AHbIE UIU haposvle paduamopsl. Kakue umeomcsa y Hux
npeumyujecmea u Hedocmamxu?

3. Ilouemy 6 X0100HOM nOMeujeHUU NePEbIMU MEP3HYM HO2U?

TEMA 37 1

B3I'JsA1bl ®APABU, BEPYHU U ABULLEHHBI
HA TEIIJIOBBIE NPOIECCHI

Benukue mpicnutenu AOy Hacp anb-®apabu, bepynu m ABuueHHa B
CBOMX TpyJax JAaBaju OOBSCHEHHUS NPHUPOJbI TEHJIOBBIX sBIEHUM. B wact-
HOCTH, Mo MHeHui0 Papabu, TeMmmeparypa BeEIIECTBa, BBICOKAs OHA WIH
HHU3Kas, 3aBUCUT OT JABMXKEHHMS 4YacTHULl, U3 KOTOPBIX COCTOST BEILIECTBA.
ABuneHHa, kak u ®apabu, cieayomum o0pa3oM 00BACHIET KOHBEKLHIO:
M3-32 PacCUIMPEHMs HarpeThlX TeJl IUIOTHOCTh HMX YMEHbIIAeTcs, U OHHU
cTpeMsTcsl BBepx (3a cuerT cuiabl Apxumena). Ilpu oxmaxjgeHun o0bem
YMEHBIIAETCSA, U 3@ CUET YBEIUUYEHHS IUIOTHOCTH Te€Jla CTPEMSITCS BHUS3.

JIby Hacp anv-@apadu (873-950) pomuncst B ropoae Or-
pape (®apab), pacmoiokeHHOM Henaleko oT peku Coip-
nmaper. Papabu paboran Bo MHOrHX oOnacTsx Haykd. [lo
Hero (uM3MKa He CUMTaIach OTJENFHON HayKoi, a ObLia 4a-
CTBIO €CTECTBO3HAHMA. B (u3uKe OH BBINOIHAT pabOTHI 110
W3YyYEHHUIO CTPOCHHUS BEIIECTBA, TEIUIOTHI, ABIKCHHS, 3BY-
Ka, ONITUKH U JIp.

bepynu oOpatun BHMMaHUE, YTO pPacCIIUPASICH NMPU HArpEBAHUU U CXKHU-
MasCh NpPU OXJAXIEHHUH, Boda obOsiamaeT ocoObiMu cBoiicTBamu. [lo 3TO-
My ciyd4aro TpuBeleM Bompoc, 3aaHHbiii bepynu ABunenue: «Ecnu tena
IIpU HarpeBaHUU PACUIUPAIOTCSA, a MPU OXJIAKIEHUU CHKUMAIOTCSA, TO OHU
JOJDKHBI JIOMaTh COCYIBl 3a CUET pacUIMpEHHs Ted BHYTPH HHUX, MOYe-
My COCYJ C BOJIOM Tipu 3aMep3aHuu jomnaetrcsa? Ilodyemy nen mimaBaeT Ha
MOBEPXHOCTU BOJBI, BEAb 3a CUET 3aMEp3aHUus JieJl CTAHOBUTCS ONHXKE K
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Twea 1V. Tennosvie signenus

npupoge 3emiin (K TBepAOMY Teny)?». ABHIIEHHAa Ha 3TOT BONPOC OTBE-
tia Tak: «llpyu 3amep3aHuM BOJABI YaCTUUYKU BO3JyXa 3alUPAIOTCS BHYTpHU
JbJla W HE Jal0T JIbAY MOTPY3UThbCcs B Boay». bepyHu Bo3paxaer ABHUICH-
He: «Ecnu Obl KyBIIMH JIOMaJCsi BHYTPb, TO CKa3aHHOE ObII0O Obl MpaBUJIb-
HbIM. S] HaOnroman, yTO KyBIIMH JIOMAaeTCs Hapyxy». B nanbHeimem ABu-
LIEHHA UCIPaBUJI HETOUHOCTH B CBOUX OTBETaX.

Panee mMpl roBopmIiIM, UTO TENJIO NEpPENAETCSA TAKKE M3JIYUYEHHEM, U UTO
MOTJIONIEHUE U3JIyUYEeHHUSI 3aBUCUT OT BHUJA MOBEPXHOCTU U €€ IBeTa. DHep-
rus, nojydyaemas MOBEPXHOCTbIO OT HU3JyY€HHs, 3aBUCUT OT TOr0, KaK JIyd
najaeT Ha MOBEPXHOCTb - BEPTHKAJIbHO WM moj yrioMm. Kiumaruueckue
30HBI Ha 3emiie bepyHu u ABHUIleHHA TPaBHIBHO OOBICHSJIM TEM, YTO Ha-
KJIOH COJIHEYHBIX Jy4eil, MmaJarluX Ha 3eMJI0, pPa3InyeH.

[lo MHeHHMI0O ABHIIEHHBI B NPUPOJIE CYIIECTBYIOT €CTECTBEHHBIE M HC-
KyCCTBEHHBIE MCTOUYHHUKHU TEIlJIa U Xo0Jjoja. BHemHsAs mpuuMHa Teria - 3TO
pabora. OH mnumer: «Bo-nmepBbIX, OJIU30CTH TOPSYETO TeJa K XOJOIHOMY.
Hanpumep, orons HarpeBaeT BoAy. Bo-BTOpeIX, nBuxkeHue u TpeHue. Ha-
NpUMeEp, eclii B30aJIThHIBaTh BOJLY, OHAa HATPEBAETCS, €CIM TePEeTh KaMEHb O
KaMeHb, OH HarpeBaeTcs, MOSBISIETCS OrOHb. B-TpeThux, JIt0O0OW OCBEIICH-
HbI NpeAMEeT TeIjiee HEOCBEIEHHOT0». 37eCh NPUBOAUTCS MHEHHE O TOM,
YTO TEIJIO PACHPOCTPAHAECTCS U3IYUYECHHEM.

CpeaHea3naTckue MBICIUTENHN MPOLUIOr0 TaKXe€ MUcald, YTO 3a CYeT
TeIia mapbl BOJBI TMOJHUMAIOTCS BBEpPX, IMpeBpamarTcs B o0iaka, Tam
pU HU3KUX TEeMIlepaTypax oOpas3yeTcsl CHET, HOX/Ib, Tpa.

1. Kak 6b1 661 omeemuau na eonpocwvl bepynu?
2. B kakux cayuasax benve coxuem oOvicmpee? Koeda nyuu Coanya nadarom eep-
MUKATLHO UAU KOCO?

3. do xakoii cmenenu MOJCHO Hazpemb 800y, e30anmuviéasn ee? [lonpobyiime!

* Bo3pbMuTE ETCKYI0 UTPYIIEYHYI0 METAJJIMYECKYIO0 Tapeliky u
MOCTaBbTE HAa MaJieHbKUU oroHb. llocie Toro, xkak Tapeika Harpe-

eTCsl, HaJelTe B HEe TOJIOBUHY YaWHOW JIOKKH BOABI. BmecTo TOro, 4To0BI
cpa3y HCHapuThCs, BOJIa B BUJE IIapuKa CKAaTUTCS Ha JHO Tapeiku. B dem
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IpUYMHA ATOTO ABJIECHHUA? A HPHUYMHA B TOM, YTO MEXAY BOJOW W ropsueit
Tapelkoi oOpasyeTcs map, KOTOPbIH CO34aeT TEIJIOHEIPOHULAEMBbIH CIION.
DTo sBICHUE MOXHO HaONIOaTh, IUIECHYB BOAY Ha Pa3orpeThId yTIOT.

* 3uMoOi, 4TOOBl HEe 3aMEep3HYTh, HAJEBAIOT MAIbTO M MIANKy. [peroT au
oHU 4yenoBeka? Bo3bMeM nBa Kycka JibJla U TOJIOKUM HUX B LeJIo(aHOBBIE
nakeTbl. OJMH MakeT OCTaBUM OTKPBITHIM, a APYroll 3aBEpHEM B MaJIbTO.
Uepe3 HEKOTOpOE BpeMsl YBUAUM, YTO JI€[l, OCTABICHHBIA OTKPBITHIM, HE-
MHOI'0 MHOATasd, a JieJ, 3aBEpHYThIH B MaJabTO, OCTajcsi 0e3 HM3MEHEHHS.
3HayuT, NajabTO U IIANKa HUYEro He rperoT. OHU TOJBKO IJIOXO MPOBOMST
TEIIO.

TEMA 38 1

TEMIEPATYPA. TEPMOMETPBI.
NU3MEPEHUE TEMIEPATYPBI TEJA

Panee ™Mbl roBOpMJIM O TOM, UYTO MOMEIIEHHWE HAarpeBaeTcs, Teja
OXJIAXJAAI0TCA. ODTH BBIBOJIB MBI NPUBOJMIM, HCXOJAS U3 CBOUX OLIY-
meHud. Ho Bcerma num HalmiM OWIyLIEHHUS JAalOT NpaBUJIbHBIE BBIBOJbI?
UToObl MpOBEPUTH 3TO, MOCTABUM Ha CTOJ TpU cTakaHa. B ogHoM cTa-
KaHe MmycTh OylIeT ropsdas, B APyroM - TeIjuas, a B TPETbEeM - XOJOA-
Has Boja. CHavana Ha HEKOTOpPOE BpEMs ONYCTUM Hajel JEeBOM pyKU B
CTaKaH C XOJIOAHOW BOJOW, majeu npaBOl pyKH B CTakaH C ropsiued BO-
oM. 3aTeM 3TH € MaJbIlbl JeBOM W NMPaBOW PYK ONYCTHUM B CTaKaH C
teriod Bojxou. Toraa maner JieBOW pyKW OWIYTUT, 4TO BOJa ropsdyas, a
nmajeln npaBod PyKH OLIYTHUT, YTO BoJAa XojJoJHasi. Tolbko ¢ m3o0pere-
HHEM CHEUHMATILHOTO M3MEPUTEIbHOTO MpHOOpa CTall0 BO3MOXHBIM 00b-
€KTUBHO OLIEHUBaTh Temmepatypy. Ilpubop, m3Mepsromuil Temmnepary-
py, Ha3pIBaeTcst TepMoMeTpoM. M3o0peTarenemM TepMOMETpa CUUTACTCS
lanuneii. Bel Bugenu TepMoOMETp, HNPU MOMOIIM KOTOPOrO Bpay H3Me-
pser temnepatypy. KoHeuHo, COBpEMEHHBIII TEPMOMETP OTIMYAETCA OT
tepmomeTpa (tepmockona) [Nanunes. B ero ycrtpolicTBe HCHOJIB30BaHO
CBOMCTBO T€N HM3MEHATH CBOW 00BEM IIpu HarpeBaHuu. B tepmomerpe

8§-dusuka, 6 xiacc iiq
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100°C
tnt:
40- 40
301 O

204 420

101 Hio

a) 0)

Puc. 84 Puc. 85 Puc. 86

lanunes wucnonb3oBaHO pacmupeHue Bo3ayxa (puc. 84). BmocneactBuum
¢bpanny3ckuii yuyeHbld Peu B 1631 T. M3rOoTOBUI BOASHOW TepmomeTp. B
COBPEMEHHBIX TEPMOMETPaxX, B OCHOBHOM, HUCHOJB3YIOT PTYTh MJIHM CHUPT.
OnuH u3 TepMoOMeTpOB MokKa3zaH Ha puc. 85. Ilpu HarpeBaHHHU BEIIECTBO
pacmupseTcss W TOJHUMAETCS BBEPX, a MPU OXJAKJICHHUU CKUMAETCA U
onyckaercss BHM3. [lokazaHus 3THX TEPMOMETPOB OTCUMUTHIBAIOTCS B Tpa-
nycax. lIBenckuii yuensii JI envcuu (1701-1744) npu u3MepeHUU TeM-
nepatypsl 3a Hadayno orcyera 0 (HONb) B3sJ TeMIEpaTypy TaroLIero JibJaa
(puc. 86, a). TemnepaTypy KHUIIEHHUSI YUCTON BOJBI IPU HOPMAJbHBIX YCIO-
BUsX OH mpuHsa 3a 100 rpamycos (puc. 86, 6). lllkany mexny toukamu 0
n 100 menst nHa 100 paBHBIX yacTeil M OJHO JeineHUe npuHuMawT 3a 1°C.
Jnst m3MepeHHus TeMmIepaTypbl >KUAKOCTH B TOMENIEHWH WA B COCYyJe
TEPMOMETP ONYCKAIOT B Cpely Ha HEKOTOpoe BpeMs. B atoMm ciyuae Tem-
nepaTtypa JKUJIKOCTH B TEPMOMETpPE YpPaBHSIETCS C TEMIEpaTypoOull CpEmabl.
TeMmneparypy BoABl B COCyJA€ ONPEAEIAIT, HE BBIHUMAas TEPMOMETpP W3
BOAbl. B mpoTHBHOM ciyyae, Kak TOJBKO TEPMOMETP H3BIEKYT U3 BOJBI,
€ro NOKa3aHus H3MEHSTCA.

B MeauuumHCKHX TepMOMeTpax, U3MEPSIOUIUX TeMIeparypy OOJIbHOrO,
TOT HEJOCTATOK HCKIIOYEeH. Bpau CHOKOWHO MOXKET B3SThb TEPMOMETp Yy
OOJBHOTO M MOCMOTpPETh MOKa3zaHue. PTyTh NpH HarpeBaHWHU JIETKO IMOJ-
HUMAaeTCsA, a MPH OXJAXKICHUM B TOHKOW TpyOodKke CTOJOMK PTYTH OCTa-
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HaBiauBaercs. [lociae ompeneneHus moka3aHUs TEPMOMETpa €ro BCTPSIXU-
BaoT. Torma prtyTh B TpyOouke omyckaercs BHuU3. llpeaensl u3MepeHHs
MeauIuHCKOro Tepmomerpa ot 35 go 42°C. Temneparypa 310pOBOTO YEJIO-
Beka ObiBaeT ~36,6°C. OTKJIOHEHHUE TeMIepaTyphbl Tella OT 3TOr0 3HAYECHUS
FOBOPHUT O TOM, YTO YEJIOBEK HE3I0poB. Temmeparypa JOMAaIIHUX >KUBOT-
HBIX - OBIIBI, KOPOBHI, JIOIIAJU, KPOJIUKa - ObiBaeT B mpenenax 38-40°C, y
ntul - oxoio 41-42°C.

NmMmeeTcss nu HWXKHSA WIM BEpPXHAS TpaHUIla TeMIepaTypbl Belle-
crBa? Ha 3emiue B €CTECTBEHHBIX yCIOBUSAX B AHTapKTHJE OTMEdalach
temnepatypa Munyc 88°C (1960 r., Ha HayyHOU cTaHuuu). B cnenuans-
HBIX J1a0OpaTOpHUsIX HMCKYCCTBEHHBIM NyTeM Obljla HOJIyde€Ha TemImepa-
Typa MuHyc 273,149°C. Ilo pacueraM HUXHSA T'paHUIla TeMIepaTypbl
paBHa munyc 273,15°C.

C kakuMu TeMIepaTypamMH Mbl UMEEM J€JI0 B JOMAalIHUX yCIOBHAX?

Bopna 3akunaer npu 100°C. B nnameHu OpUpPOAHOTO Tas3a, HCIHOJb-
3yeMoro JJisi KuMOsiueHus BOJABI, Temmeparypa pocturaer 1500-1800°C.
Temnepatypa cnupanu snekTpuuecko nmammnouku - 2500°C. Ecau tem-
neparypa Toprodei cmecu B aBurartene aBromobuis ~1700°C, to mpu
anekTpocBapke oHa pocturaer 7000°C. BepxHss rpaHuna teMmiepary-
pBl He 3a(UKCUpPOBAHA.

1 Kax moocHo uzmepumb memnepamypy 00IbHO20, eclu memnepamypa OKpy-
Jcaruezo 6030yxa Gulile memnepamypul nmena yeiogexa?

2. Kax uzmensemcs moYHOCMb MepMOMempa, eciu YMeHbulamsv Ouamemp
mpybouxu?

3. B kaxoui 600e cnedyem muimb MeOuyuHckui mepmomemp? B xonoouou unu
eopaueti?
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TEMA 39

JJABOPATOPHASA PABOTA. UBMEPEHUE TEMIIEPATYPbI
BO3AYXA U XKUAKOCTHU IIPU NIOMOIIU TEPMOMETPA

Heobxodumvie npunaonescnocmu. TepMomerp, Topsdas Boja, XOJOJ-
Has BOJA, MEH3ypKa, CTEKJsTHHAs MajoyKa, Jalika JJs BOIbI.

Buvinonnenue pabomeur.

1. [ToBechrTe TepMoMeTp B KaOWHETe (H3UKH HA TAaKOM MeECTE, YTOOBI
Ha HEro He majajyd NpsMble COJHEYHBbIC JIy4Yd, BIAJIH OT HarpeBaTeIbHBIX
npubopoB (baTtapes, NMIMTKa), HO TakK, 4YTOOBI IIKaja TepMoMeTpa Oblja XO-
pOIIO BHIHA.

2. Ilpu moAroToBKe M MPOBEIEHHUHU ONbITA MOKA3aHHUs TEpPMOMETpa HE
JOJIKHBl U3MEHATHCS B T€UEHHE 5-6 MHUHYT, MOCJIE 3TOrO MOXHO 3amucaTh
KOMHATHYIO TeMIeparypy.

3. Cocya ¢ BOAOW moAorpeBaeTcs Ha MJIMTKE WJIM B MJAMEHH Trasa.

4. C nomouipto MeH3ypku ormepbTe 100 MJ1 BOJBI M HajeiiTe ee B yaml-
Ky, a 3aT€M B Hee OMYCTUTE TepMOMeTp. Uepe3 HEeKOTOpoe Bpems 3amHUIu-
Te MOKa3aHUs TepMOMeETpa

5. C nomouipto MeH3ypku orMmepbTe 100 My BOJIBI M B HEE OIYCTHUTE
TepMoMeTp. Uepe3 HEKOTOpOe BpeMs 3alUIINTE MOKa3aHUs TepMomeTpa /2.

6. ['opsiuyro Boay M3 MEH3YPKH HalleiTe€ B YallKy C XOJOJHOW BOJOMH.
[TepeMemraliTe Bomy CTEKJISHHOW MAJIOYKOW W 3aMepbTe TeMIepaTypy /y

7. ONBIT NOBTOPSAETCA MPU PA3IUUYHBIX TEMIEpaTypax ropsiyeil BOIbI.

1. Ilouemy, eciu mepmomemp 6blHYMb U3 00bl, €20 NOKA3AHUSA YMeHbu alomcea7/
2. Kak mensemcs moyHOCMb U3MEPEeHUs, eClU ONvlm NPO8OOUMb C MepMoMe-
Mmpom, y Komopozo ouamemp mpyoouku mMmaieHoKuu?
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TEMA 40

BHYTPEHHSASA DHEPTUA U METOAbI EE UBMEPEHUA

B pazgene «MexaHudyeckue sIBI€HHUS» Bbl y3HaJM, YTO Teja 00JanaroT
IBYMs BHJIaMH DHEPruu. DHEpTHs, KOTOpoil oOmnanaior Tenma Omaromaps
B3aMMOJICHCTBUIO, HA3BIBACTCS NOTCHIIMAILHON, a dHEPTHsS, KOTOpOH 00-
JanaroT Tena Onarojaps CBOEMY JBHIKCHHIO, HA3bIBAETCS KHHETHYECKOH.
N3 paznena «CtpoeHue BelecTBa» BaM H3BECTHO, YTO BCE BEIIECTBA CO-
CTOSIT U3 MeJbYaWIIUX YacCTUI] - aTOMOB HJIM MOJIEKYJ W YTO H3-3a 3TOTO
JIBVDKEHHST YaCTHIBI 00JaJar0T KMHETHYECKOW sHeprueil. B kuakocTsax u
TBEPABIX TE€JIaX YACTULBl PacnojararoTcs B ONPEIEIECHHOM IOPSJIKE U B3a-
MMOJICHCTBYIOT, MO3TOMY 00JIajal0T MOTEHIHAIbHOW JHeprued. Tak Kak
3Ta 3HEPTUsA OTHOCHUTCS K YaCTULIAM, U3 KOTOPBIX COCTOUT BEILECTBO, OHA
Ha3bIBaeTCs BHYTPeHHell JHeprueil BemectBa. YToObI TiyOke MOHATH
3TO, PACCMOTPUM clleAyOIMUd npumep. Uem OTIMYAIOTCS MOJEKYJIbl BOABI
npu temneparype 30°C ot moisekyn Boasl npu temneparype 80°C? Ouu
OTJIMYAIOTCS TOJIBKO CKOPOCTBhIO. CKOpPOCTH MOJIEKYJ BOJBI MpH TEeMIIEpa-
type 80°C OyameT Ooublle, 4eM CKOPOCTH MOJICKYJ BOXBI MPH TEeMIIepaType
30°C.

3HauuT Oyaer Oojblne W KUHeTHUYeckas sHeprus. OTcroa BBITEKAeT,
YTO BHYTPEHHSIA DSHeprus Bojabl mnpu Temmeparype 80°C Oonbiie, yem
BHYTpEHHsA 2Heprus Boasl npu temneparype 30°C. B pesynbraTe 3THX
paccyXJAeHUN TOSBIAAETCS BO3MOXHOCTH JaTh OIpEJeJICeHUE TeMIepary-
pe. Temnepamypa ecTb Mepa cpedHell KHHETHYECKON JHepPruM 4vac-
THL, U3 KOTOPBIX COCTOUT BelIeCTBO.

U3 mpeasiaymiero M3BECTHO, YTO TEMIIEPAaTypy Tella MOXXHO TMOBBICHTH
HE TOJBKO MYTEM €ro HarpeBaHHs, HO U MyTeM coBepuieHus paborsl. Ha-
IpUMEP, €CIHU B35ITh MOHETY U IOTEPETh €€ O LIEepPCTh, OHA HarpeBaercs.
JpeBHue N0AM MOJyYalld OTOHb MYTEM TPEHHUS ABYX KYyCKOB aepeBa. UTo-
OBl JpeBECHHA 3aropenach, €¢ TeMIeparypa JoJKHA MoaHAThesa g0 250°C.
Jlerko nmu AOCTHYB ATOTO MyTeM TpeHus apeBecuHbl? IlompoOyiite.
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B Hacrosmee BpeMs OTOHb TOXeE J00BIBaeTCS
TpeHueM. [[Jis 9TOTO MOCTaTOYHO MOTEPETh CIUY-
Koii 00 kopoOky! Tosbpko 3mech TeMmmeparypa
BO3rOpaHUs BEILIECTBA, HAXOMSIIErocs Ha KOHYHU-
K€ CMUYKH, HAMHOTO MEHbIIE, U TOITOMY CIIHY-
ka ObicTpo 3aropaercs. Cnimuku uzoopenu B 30-x
rogax XIX Beka. Tak Kak Impu 3TOM HCHOJIB30Ba-
a1 ¢dochop, y KOTOPOro TeMmmeparypa BO3ropa-
Hug paBHa 60°C, cnuuka 3aropajack OT JH000ro
TpEeHHUs, Aaxe O HnoAomBy canora. M3-3a HU3KOU
TeMIIEpaTyphl BO3TOpPaHHUS YacTO BO3HHUKAIW IO-

Puc. 87 *apsbl, a pochop, K TOMy XKe, AIOBUT, MOITOMY B
1855 rony B llIBenuu wn3zobpenu Gosee Oezomac-
HOE roproyee COeAUHEHHE ANl CIUYEK.

[ToBblmeHNe BHYTpPEHHEH HHEPrUUM NPHU BBIMOJTHEHHH pPaOOTBI MOXK-
HO YBHAETHh MPHU MOMOIIM CIEAYIOIIEro yCTpoWcTBa. B HuIMHApP U3 TOJI-
CTOTO OpTCTEKJa MOMENIAI0T BaTy, CMOYEHHYI0 OEH3MHOM. 3aTeM OBICTPO
ONYyCKalOT MOPIIEHb BHM3, MPU 3TOM BaTa 3aropaercs. 37eCh MpPH CKATHU
BO3/lyXa TOBBIIIAETCS €r0 BHYTPEHHSS DHEprus, T.e. TEMIepaTypa, U Bara
3aropaercs. Eciu ra3 caTh Npu MOMOLIM BHELIHEH CUJIbI, TeMIepaTypa
ero noBbimaercs. Uto Oyner, ecnu ra3 cam no cebe pacmupurca9 Ilpu Ta-
KOM pacuiupeHuu pabora OyJeT coBeplIaThCs 3a CUET BHYTpPEHHEH 3Hep-
THH Ta3a, U MO3TOMY €ro TeMmmeparypa MoHu3uTca. Pabora XomoauiabHHUKA
OCHOBaHAa Ha 3TOM TPHUHIIUIIE.

Kak Opl0 cka3zaHo BbIlIe, BHYTPEHHSS HHEPrusi BEIIECTBA TaKkKe
onpenensercs MOTEHUUAIbHOW 3HEpPrued uacTull, U3 KOTOPBIX COCTO-
ut BemecTBo. Hampumep, npu temneparype 0°C oJHOBpPEMEHHO Cylle-
CTBYIOT M Boja u jeJ. Ho u3-3a pa3iuyHOTO B3aMMHOTO PaCHOJOXKEHUS
MOJIEKYJI BHYTpeHHsS dHeprus Boael npu 0°C Oyner Oosbiie, 4eM BHY-
TpeHHAs dHeprusa npaa npu 0°C. Takum oOpazom, Teira, UMEIONIUE OJH-
HAaKOBYIO Maccy M TeMIepaTypy, HMEIOT pa3Hyl0 BHYTPEHHIOI JHeEp-

THIO .
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Heucamenu enympenneeo ceopanus. Ilaposas mypouna

Bos3smure MCOAHYIO HJIIM AJIOMHHUCBYIO IIPOBOJIOKY MU B OAHOM
MECTE HECKOJbKO pa3 COTHHUTE M BBHIIPSIMbTE. B 3TOM ciiyuae mpo-
BOJIOKA clIoMaeTcsa Ha Mecte cruba. OObsSCHUTE NMPUUYUHY.

1 ITouemy copsuuii yau Ovicmpee OXAANCOAEMCS, eCAU e20 Meulamb LOHCKOU?

2. U3menumesa nu GHympennsas dsHepeus 6edpa ¢ 000U, eclu NOOHAMb €20 C
nepeoco smaxica Ha emopou?

3. Ilpugeoume npumepvl nogvluLtenus 6HYMpeHHel IHepeul 3a cuem mpenusl.

TEMA 41

ABUT'ATEJIM BHYTPEHHEI'O CT'OPAHMUA.
ITAPOBASA TYPBHUHA

Henp3st 11 ucnosib30BaTh BHYTPEHHIO IHEPTHUIO JJIsI COBEPIIEHUS pa-
60T1b1? PaccMOTpHUM CIENYIOUIUN OIBIT.

B nmpobOupky HambeM HEMHOIO BOJIBI U 3aTKHEM €€ MpoOKoil. 3atem m0-
BEIEeM TeMIepaTypy BoAbl a0 KumneHus. /laBnenue oOpaszoBaBmiero mapa
MOBBICUTCSL U BhIOBET MpOOKy. B 3TOM mporecce sHeprust TonjauBa npespa-
njaeTcs BO BHYTPEHHIOIO DHEPTHUIO Tapa, 3aTeM Tap paclIupseTcs U BHIOH-
BaeT MpoOKy, T.e. cOBeplIacT padbory.

Ecnu BMecTo mpoOUpPKH B3STHh HUIUHApP, @ BMECTO MPOOKH TMOPIIEHbD,
TO y Hac MOJIYYUTCS MPOCTON TemJIOBOW IBHUIaTeJb.

YcerpoiicTBo, nmpeBpamaminee TEMJOBY JHEPrul0 B MeXaHHYecC-
KYI0, HA3bIBAKOT MeENn1068blM O6U2AmeleM.

CymecTByeT MHOXECTBO BHUJOB TEMJIOBBIX JBHUraTeseil, mapoBas Ma-
IIMHA, JBUIrAaTellb BHYTPEHHETO CropaHMs, MapoBas MWW ra3zoBas Typ-
OWHa, peakTUBHBIA ABUTaTeNb. XOTS CO BpeMeH ApxuMmena 3HaJIHU, YTO
IpU pacHIMPEHUU Map coBepmaer paboTy, HO MEPBBIA TENIOBOW ABHTIa-
Teab ObLT mOCTpoeH ToJbko B KoHme X VIII Bexa. Ero HazBanu mapoBoi
MamuHOW. OH C€OCTOSIT M3 NapoOBOI0 KOTJAa, BBICOKOTEMIEpPATypHBII
nmap moJaBaJiCs B IHUJIWHIAP W NMPUBOAUI B JBU)KECHHE MOpIIeHb. llepBas
napoBasi MamIuHa ObIJla MOCTPOEHA AHTJIMUCKUM MEXaHUKOM J{owceum-
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Iwea IV. Ten.wesvie senenus

com Yammom B 1768 romy. 3areM moa ero pPyKOBOJCTBOM B TEUYEHHE
10 net 6b1m0 m3roroBieHo 119 mamwun. IlepBblif mapoBoil aBTOMOOUIB
noctpoeH B 1770 rony ¢pannysckum unxeHepom JK. Kiouwvo. IlepBolii
MmapoBoO3 OBII MOCTPOCH aHTIHHWCKUM wu3obperatenem Puuapoom Tpeesu-
muxom B 1803 tomy. C 1803 ronma Jocopoc Cmegencon 3amyckaeT 3a-
BOJI TIO MIPOM3BOJACTBY mapoBo30B. B teuenue 100 nmeT mapoBas mamiuHa
OblJIa OCHOBHBIM CpPEJCTBOM IEPEABUKEHUS KEIE3HOAOPOKHOIO TpaHC-
nopra. B Hacrosimiee BpeMsi mapoBO3bl 3aMEHEHBI TEIJIOBO3aMHU U 3JEK-
TPOBO3aMH.

[lepBBiii ABUTATENb BHYTPEHHEro cropaHus Ob1 co3gaH B 1860
rogxy ¢GpaHIy3CKUM HHXEHepoM Omwvenom Jlenyapom. B mapoBoit ma-
HIMHE Map CO3JAaeTcs CHapyXKH, 3aTeM IojaeTrcs B LUIAMHIApP. B nBura-
TeJe BHYTPEHHETO CTOpPaHUs TOMIMBO CXKUTAETCS BHYTPHU LHIHHApA
M CO3JaeTCsl BBHICOKOTEMIEpaTypHbId ra3. BeH3mHOBBINH nBHUTaTenb OB
co3nad B 1885 rony Hemenkum uszoOperarenem [l /laumnepom. CoBpe-
MEHHBIE JIBUTaTEJIW BHYTPEHHEr0 CropaHus OBIBAIOT JBYX-, YETBIPEX-,
HIeCTUIIUIAUHAPOBBIMU U T.A. Ha puc. 88 mnpuBeneH YeThIpEeXIUINH-
OpoBbI nBuratens. llopmHu, Haxonsumuecs BHYTPU LUJIMHIPOB, ycTa-
HOBJICHBl Ha KOJEHYaThid Ban /. Ha Bamy aisg yMeHBIICHHS KOJCOaHUM
YKpemJieH TsKeNnbld MaxoBUK 2. Kaxaplii UUIUMHAP B BEPXHEH 4YaCTH

uMeeT mo aBa kjamnaHa. OnuH
U3 HUX BIIYyCKaeT TOPHYYIO
cMech (cMech OeH3MHAa C BO3-
JyXOM), a JApPYroil BBIMYCKaeT
NPOAYKTHl TOPEHUS.

[MIpuHuun pabGoTsl OAHOLM-
JTUHIPOBOTO JBHUTATENs] BHY-
TPEHHETO CropaHus TMpPHUBEACH
Ha puc. 89.

I rakr. Bnycx. OTkpbIBaeT-

2 ci KJlamaH 7, Kjlamad 2 3aKpbIT.
[Topmens 3 pBuUraercs BHHU3 U
Puc. 88 BCACBIBACT TOPIOUYYIO CMEChH.
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Jeucamenu enympenneeo ceopanus. Ilaposas mypbuna

II rakt. Cowcamue. O6a knamana 3akpbIThl. [lopuiens qBUraeTcs BBEPX,
U IPOUCXOJUT CKATHUE TOPHOYEH CMECH.

Il Takt. Pabouuti xo0. Oba knamaHa 3aKpbITEl. B KOHIE cxkaTus mpo-
HUCXOIWUT BOCIJIAMECHEHHE TOpPIOYEH CMECH OT JJICKTPHYECKOW HCKpHl 4. B
pe3yibTare obpaszyercs Topsumid ra3 ¢ gaieHueM 3-6 MPa um temmnepa-
typoit 1600-2200°C. [/laBneHue ra3a mnepeMmemniaeTr MOpIIeHb BHU3, W TOP-
UIEHb BpalllaeT KOJEHYAThIM Bal.

IV rtakr. Bwixnon. OtkpsiBaeTcs kijianad 2, knamaH [ 3akpsIT. Ilop-
HmieHb ABUraetcss BBepxX. [IpOAyKThl TopeHHs uepe3 KiamnaH BBIXOIAT B
atMocdepy.

B onHomumnuHApoBOM aBuUraTesne mnoje3Has paboTa coBeplIaeTCs TOJb-
ko B IIl Takte. B 4YeThlpeXxuUIMHAPOBOM JBUTATEJ]E NOPIIHU pacrojara-
I0TCSI TaKUM 00pa3oM, 4TO B KaXJOM TaKTe OJAMH M3 HHX JenaeT pabo-
yuii xon. B pe3ynbprare KomeHUYaTHI Bad MOJYYaeT MOJE3HYIO SHEPTUIO B
4 pasa OwICTpee.

/4 i v
Puc. 89

B 1897 rony memeukuit uHxeHep P. J{uzens n300pen HOBBIA THI
JNBUTATENsl BHYTPEHHEr0 CropaHMs. 3/1€Ch CKATHUIO MOJBEpPraeTCs
HE roproyasi cMech, a TOJIbKO BO3ayX. Ilpm cxxatum temmepatypa
BO3/lyXa IOBBINIAETCS HACTOJBKO, YTO BIPBICHYTOE TOploYee caMoO BOC-
minameHseTcsa. [loaToMy Takol ABUTATENbh HE UMEET yCTPOMCTBA OIS CO3-
JaHus MCKpbl M KapOroparopa JJjs NPHUTIOTOBIEHHS Topiodeil cmecu. Ho-
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Inasa IV. Tennoguvle sasnerus

BbIM aBUTraTenb HazBaau auseneMm. KIIJ nu-
3eJIBHBIX ABUTaTeliel cocrtaBiiger 31-44%. Ha
kapOropatopusix pasuratensix KIIJ[ oOsraHO
oniBaeT 25-30%.

m
ITapoBass TypOmnHa. B mapoBoii TypOuHe
nap, UMEWIIUNA BBICOKYIO TEMIIEpaTypy H JAaB-
JIEHHE, Yepe3 CIelralbHble TPYOhl MOJaeTCs Ha
jJomaTku. JlomaTkum Ton AEeNMCTBHEM HMEIOIIe-
Puc. 90 rO0 BBICOKYIO CKOpPOCTh I1apa BpallalT KOJECO

(puc. 90).

L I'oe 6 0sucamene eHympeHnune2o ceopanusi 6yoem 6oabuLe 3Hepeus 2a3a: 8 KOH-
ye maxkma 6nycka uiu 8 KOHye maxma cocamus?

2. Ha 00Hy naposyro mypbuny nodaemcs nap npu memnepamype 480°C, a mna
opyeyio - npu memnepamype 560°C. Ecau ompabomanuwlii nap y obeux myp-
Oun umeem oOUHAKOGYIO meMnepamypy Komopas usz mypoun umeem 601buiuil
K12

3. B Kaxkom mMoMeHme Kako2o maxma 0uecamens GHYMPEHHe20 C2OPAHUs 6HY-
mpeuHssn dHepeus 2aza bydem camoi 60nbuwoun?

«CaMy10 MaJleHbKYI0 B MHUpPE NapoByI MaIIMHYy MmocTpoua 33-

JeTHUN wu3obperartens Jemau Abpaxam wu3 ropona I'enb3eHKHp-
xeH (['epmanus). M3roToBieHHas M3 Meau MallWHA MMeNa JJIMHY Bcero 14
MUJUIUIMETPOB, a HNIMPUHA €€ COCTaBjisiia 12 MUIIUMETPOB.

TEMA 42

PEAKTUBHBIN JBUTATEJb. TEIIJIOBBIE MAIIIUHBI
U OXPAHA OKPYXAIOIEW CPEJbI

Kaxapiii u3 Bac HagyBanl pe3nHOBBHIM map. Ecnu, He 3aBsizaB oTBepcC-
THE, OTIMYCTUTh LIap, TO OH B3jeraeT. [lox nmedcTBHEM Kakoil CHUibl MLIap
B31aeTaeT9 Bo3nyx, BpuleTAarOmMil M3 IIapa, ABUraeTcs Has3aj, a Lap Mox
JEeUCTBHEM BO3JyXa HauyMHAeT ABHUraTbcs Brepea. [lo sToMy npuHnumy
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Peaxmuenuuii 0sucamens. Tennosvle mawtunsl u 0xpana okpysicaioweli cpeosl

YCTPOEH peaKTUBHBIN ABurareib. ['a3, cropeBumnii
B JIBUraTelie, ABUTraeTcs Hasajd, a caMm JBUrareib
Ha4yMHaeT JBUTraThbCcA Brepen. PeakTuBHBIN ABUTaA-
TEJIb MOXET ObITh YCTAHOBJIEH B caMoJIeTe, pake-
T€ ¥ B TOHOYHBIX aBTOMOOUIAX. OHU ABHUTAIOTCS
3a CYET pEaKTUBHOro ABMXKEHHUS. OYeHb AaBHO
ObIM M300pETeHBl TaKXe IOPOXOBbIE JABHUIaTe-
au. Ceifluac OHM Ha3bIBAIOTCS TBEPJIOTONIHMBHBI-
mu nurateiasmu. [lopox cocTouT U3 cmecu yris,
cepsl U cenuTpel. B cenutpe mmeercs HeoOXoau-
MBI JJIsi TOpeHus Kuciopoi. Takue nBUTATENH
YCTaHOBJIEHBI B BOEHHBIX M CHUTHAJbHBIX pake-
tax (puc. 91). UMu monp3yioTcs u B COBpEMEH-
HBIX BOEHHBIX pakerax. Ho cocTaB mopoxa B HUX
Ipyroii. Bo MHOTHX pEaKTHUBHBIX JBHTATEIIX
UCHOJB3YIOT KHCIOPOA M3 OKPYKAIOLIETO BO31Y-
xa. MX Ha3pIBalOT BO3AYLIHBIMU PeaKTHBHBIMH
ABUTraTeasiMu. Te U3 HUX, KOTOPbIE HE HCIOJb-
3yI0T BO3AYyX, Ha3bIBAalOTCA PAKETHBIMHM JBUTATE-
nsmu. B 40-x romax mpomiioro CToJeTHsS y4YeHbIe
n300penn peakTUBHBIE JBUTATEIH Ha KHUIKOM
TomiuBe. B kamepy cropaHus Takux ABUTrareiei
U3 OTJENbHBIX 0AKOB MOAAIOTCS KUJIKOE TOIIMBO
u okucnutenb (puc. 92). BeicokoremmnepatypHbie
raspl, CropeBUINEe B KaMe€pe CropaHus, BBUIETAIOT

nopox

Kamepa
ceopanust

Puc. 91

Corcamolii

Oxucau-
meinb

Hacoc

-Kamepa
ceopanus

Conno

Puc. 92

U3 COIJIa M TOJIKAIOT paKkeTy Bmepea. Takue ABUTATEIM B HACTOSIIEE Bpe-
Ms BBIBOJST PakeTsl B KocMmoc. [l caMoJieTOB M300peiu BO3AYIIHBEIE pe-

AKTUBHBIC ABHUIATCIIH. B nux H€06XOHHMLIfI AJId TOPCHHUA KUCIO0POJ Oe-

peTcs u3 Bo3nyxa. JlBurarenb, yCTAaHOBJIEHHBIH B CaMoOJIETE, BCAChIBAET

BO3JyX M CMELIMBAET €ro B KaMepe CropaHus ¢ napamu kepocuHa. Takoi
JBUTATeIb Ha3bIBACTCA TYpPOOpeaKTHMBHBIM. [a3, BbUICTAIOIIUN M3 coOmja
TypOOpeakTUBHOTO aBHTaTENs, UMeeT temmeparypy ~500°C u ckopocTh

-550 wm/c. CamomneTbI-UCTpeOUTENN JETalT O CKopocThio Bhime 2000 km/
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Tnasa IV. Tennosvie sienenus

yac, MOLIHOCTH (Tsra) ux aBurartenei nocturaer 15000 mc. mpu oTHOCH-
TenbHO HeOonbmoM pasMmepe. IlopmiHeBO# nBHTaTENh ¢ TAKMMHU JaHHBIMU
c03/7aTh HEBO3MOKHO. TypOOpeaKTUBHBIN JBUTaTENb MO3BOJSET JETaTh Ha
BeicoTax Oomee 20 xmiomMeTpoB (mMopmrHeBo#l - He Oosiee 10 kM), mpuyuem
y 3€MJII Ha CBEPX3BYKOBOW ckopoctu (Oosee 1250 xm/4), a mpenmen mis
nopimHeBoro - 750 xkm/4.

OtpaboTaHHOE TONJIMBO y PACCMOTPCHHBIX BBINIEC JABUTATENICH BHY-
TPEHHEro cropaHus BblOpackiBaeTcss B atrmocdepy. OTpaboTaHHBIE Tra3bl
coZiepaT MHOTO BPEIHBIX BEIIECTB, W TMO3TOMY OHH 3arps3HSIOT OKpY-
XKamuid Bo3ayx. M3 Bo3ayxa BpeaHble BemecTBa (0OCOOEHHO COCTUHEHUS
CBHHIIA) YCBAaWBAIOTCS PACTCHUSIMU, KOTOpPbIE CTAHOBATCS HEMPHUTOJIHBIMHU
nna ynorpebnenus. [losTomy B mensix oxpaHbl OKpyXarolled cpeabl BBO-
IATCS OTPAaHMYECHHUSI HA HAJIWYME BPEJHBIX BEIIECTB B BHIXJOMHBIX Trasax,
BBIXOJSIIIUX U3 aBTOMOOWIs. B Xopomio oTia)keHHOM JBUTaTeNe COlepKa-
HUE€ BpPEJHBIX BELIECTB B OTPAOOTAHHOM TOIIMBE HE MPEBBIIIAET YCTAHOB-
JIEHHBIX HOPM. DTO MpOBEpsieTCs CleNUaIbHBIMH COTPYAHUKAMH TPU TEX-

HHUYCCKOM OCMOTPE U KOHTPOJIC ABTOMOOMIIA.

CoenuHuTe ¢ BOJONPOBOJOM, UMEIOIIUM 00JIb-
o€ JaBJI€HHUE, PE3UHOBBIA MIJTAHT JAIUHOMN
20-30 cm. Ha koHen wuiaHra HaJeHbTE
[-00pa3Hyl0 METaJUIMYECKYI0 MM IJIAaCTMAaCCOBYIO
TpyOKy. OTKpoiiTe BOAy M HNPUOIH3UTEIBHO OTMETHTE
OTKJIOHEHHE UIJIaHTa OT BEPTHKAIW MPH CHIBHOW WU
cnaboii cTpye (puc. 93). JlaliTe 00BsCHEHHE ITOMY SB-
JICHUIO.
Puc. 93

1 Ha uem ocHo8aHO 08UMNCeHUE peaKMUBHO20 08uzamens?
2. Ilpusedume npumepuvl peakmugHo20 08UNCEHUSL U3 NOBCEOHEBHOU JHCUSHU.
3. Ha kaxom 08usiceHuu OCHOBAH NoJem pyjc euHot nyau?
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Konmponwvnuvie éonpocul k enase IV

KOHTPOJIBHBIE BOIIPOCHI K I''TABE 1V

[Touemy B KOTJIaX TpyObI J€Nat0TCA BHICOKUMU?
A) Yrto0b! U3/1aeKka yBUAETh UCTOUYHUK TeILIa.
B) UT00b! yIy4IIuTh KOHBEKITHIO.

C) lns BhImosHEHUs TPeOOBaHUI apXUTEKTYPHI.

D) YTtoObI BBIBECTH MPOIYKTHI TOPEHHS BBIIIE YPOBHS, T/€ ABIIIAT JIIOMM.

B OCHOBHOM KakuM CIOCOOOM MepenaeTcsi TeIUI0 B TBEPAbIX Tenax?
A) Konsekuueil. B) IlocpencTBom TEmIONpoOBOAHOCTH.
C) Uznyyennem. D) Bcemu npuBeieHHBIMU BBIITIE.

Yro Takoe KOHBEKIUS?

A) BO3HHKHOBEHHME NOTOKAa MEXIy HEPAaBHOMEPHO Pa30TPETBIMU CIIOSIMU
JKAJIKOCTU WM Tasa.

B) OOmeH TemnoToil mocpeAcTBOM H3IY4YeHHsT MEXIy HEpaBHOMEPHO pa3o-
IPETHIMH CIOSMHU KUAKOCTH M Taza.

C) Tlepexon BemiecTBa U3 XKHUJIKOTO COCTOSHUS B ra3000pa3HoOeE.

D) N3meHenne BHYTpEHHEH YHEPTHUU TPU TEIUIOOOMEHE.

Kak u3meHsieTcsi MOIIHOCTh PEAKTUBHBIX CAMOJIETOB C YBEIUYCHHEM BBICO-
THI TojeTa?

A) He usmensiercs. B) Pacrer.

C) VYmMeHbmaercs. D) Cnauana pacrer, a MOTOM yMEHBIIIAETCSl.

MeHsieTcst T Macca BOJABI TIPU 3aMep3aHun?

A) He mensercs. B) Pacrer.

C) VYwmeHbaercs. D) 3aBucHT OT BHEIIHETO JaBJICHUSI.

KakoBa mocnenoBaTenbHOCTh TAKTOB B OJAHOLMIWHIPOBOM JIBUTaTelie BHY-
TPEHHETO CropaHus?

A) Bryck, pabounit xof, c)kaThe, BBITYCK.

B) PabGounii xox, BIyCK, C:KaTHe, BBITYCK.

C) Brinyck, BIyck, pabouuii xoz, cxkaTHe.

D) Bmyck, cxarue, pabounii X0z, BBITYCK.
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I'nasa 1IV. Tennogvie signeHus

L

10.

IL.

12,

Kakoe JABUKCHHUEC HA3bIBACTCA peaKTI/IBHBIM?

A) JIBukeHue, BO3HHMKAIOIIEE NMPU BO3AECUCTBUM HA HEMOJBHKHOE TEJO JIpY-
roro Tena.

B) PaBHOMEpHOE NBIKEHHE, KOTJAa Ha TEJO HE NEHCTBYET JAPYyrue Teja.

C) IBwxeHue, BO3HUKAIOLIEE MPH OTJECIEHUHN C KAKOW-TO CKOPOCTBIO HEKO-
TOPOM 4YacTH Teja OT HEro.

D) JIBmxeHune, BO3HHUKAIONIEE W3-32 PA3HUIIBI JABJICHUS.

KakoB ¢usnyeckuit cMbica TemnepaTypbi?

A) Mepa cpeanelt KHHETUYECKON SHEPTrUM MOJIEKYIL.

B) Mepa noteHmanbHOW SHEPTUN B3aUMOJICHCTBUS MOJIEKYII.
C) Mepa BHYTpEHHE SHEPIUU rasza, >KUIAKOCTH U TBEPABIX TEIL.
D) Mepa narperoctu BeIIecTBa.

[Toyemy >kene3Hasi pydka ABEpH 3MMOM Ka)KETCSl XOJOIHEE, YeM JePEBSHHbBIC
yactu?

A) Mertann 60blie MOrjaouaeT Termio.

B) TerumonpoBogHOCTS MeTaIa OOJbIIE, YeM y JepeBa.

C) TemnonpoBoAHOCTE epeBa OoblIe, YeEM y MeTaa.

D) Xene3nast pyuka HAXOAWUTCS CHAPYXKU OONBIIE, YeM JICPEBSIHHBIC YacCTH.
Ecmm 3aTonuTh meub, TO Kak MEHSETCS BHYTPEHHSS SHEPrus BO3ayXa B IO-
MEIIeHUH?

A) He mensercs. B) Pacrer.

C) VYwmenblaercs. D) 3aBucut ot TemnepaTypbl BHELIIHEW CpEJibL.
Kakum cnocobom nepenaercs sueprust o CosHia Ha 3emitio?

A) Konsekrueii.

B) Uznyuenuem.

C) IocpeacTBoM TETUIONPOBOTHOCTH.

D) Criocobamu, nipuBeaeHHbIME B A 1 C.

OnHo Benpo yrist MOAHAIM Ha 4 3TaX JAOMa M COXIIW. [Ipu 5TOM HacKOJIbKO
OOJIbILIe BBIACIUTCS SHEPIUH, YEM €CIIM YTOJIb C)K€Yb Ha TIEPBOM ITaXE.

A) B 4 paza. B) B 2 pasza.

C) B 3 paza. D) Beimenurcss oquHaKOBOE KOJIHMYECTBO TEILIOTHL

126



Baknouumenvnas 6eceda

SJAKJTIOYUTEJBHAS BECEJA

B HPI)KCHpPIBCI[CHHOﬁ TaﬁHI/IHC Bbl O3HAKOMHUTCCHh C KPATKUM COACpPIKa-

HHUEM TE€M, M3JI0KCHHBIX B TiaBe IV.

Temneparypa

BryTpennsas
SHEPIrus

Tepmomerp

bumeran-
ITudecKas
miacTuHa

Tennonpo-
BOJHOCTH

KouBekuus

WN3nydenue

I xama
TeMIueparyp
Henscus

Bennunna, xapakTepusyrpomas CTENEHb HarpeTOCTH BELIECTB M Tel.
Omnpenensercs KMHETUUECKONH IHEPrUed 4acTUL, U3 KOTOPBIX COCTO-
HUT BENIECTBO.

CyMMa KHHETHYECKHX OJHEpPruil OecmopsAOYHOTO JABUIKEHHS BCEX
MOJIEKYJ (MJIM aTOMOB) M MOTEHIHAJbHBIX dHEPTHIl B3aMMOJCHCTBUS
BCEX MOJEKYJ IOPYr C APYroM. BHYTpEHHss JHEpPrus H3MEHSCTCS
[pH Hepegave Teluia Tely M3BHE WM €€ OTHSITHH, a TaKKe IIPH CO-
BEpUICHUH PabOTHI.

[Ipubop ans m3mepeHus temneparypsl. bbiBaeT pTyTHBIH WU CHHUp-
TOBBIM. OCHOBAaH Ha M3MEHEHHUHU BBICOTHI CTOJIOA XUJIKOCTU B TpyOKe
MpU U3MEHEHUH TEMIIEPaTypHl.

JlBe ckienaHHBlE BMECTE€ IUIACTHHBI, HMMEKOIIUE Pa3HYK TENJo-
IPOBOAHOCTbD.

ITepenaua Tenna u3 OoJsiee HArpeTod 4acTHU Teja B MEHEE Harpe-
tyto. [lepenaya mpoucxXoxuT 3a c4eT OBUIKEHHUS 4HacTHI, U3 KO-
TOPBIX COCTOUT Teno. B meranigax B coTHU pa3 Oosblne, 4yem B
mIactMacce, KMpmude, cTekie, Boae. B raszax - OdYeHb MaleHb-
Kas.

Hepez[aqa TCILJIOTBI HAarpe€TbhiMMU MOTOKAMHU KHUAKOCTH HJIKM Tra3a U3
OJHHUX YYaCTKOB B ApYTHUC. CKOpOCTL KOHBCKIIMHU 3aBUCHUT OT TCIIJIO-
IIpOBOAHOCTH CJIOCB.

IIpomecc mepemayu SHEPTUHM HArpeTHIMU TenaMu. HexoTopele u3
HHUX - BHJHMBbIE I71a30M, JpyTHe - HeBUAUMBIE. M3iIydyeHHe YHOCHT
¢ coboil sHepruro. Tena M BewmlecTBa NPHM HOTJIOLUIEHUH H3ITY4YEHHUS
HarpeBaroTCs.

OnHa U3 eqUHUI] U3MEPEHHUs TeMIepaTypsl. 3a HaJalo oTcyera Oe-
pyT TemmepaTypy TasHHsS JNbAa. Temmeparypa KHIEHHS BOIBI IIpU
HOpMaJIbHOM aTMoc(epHOM aaBieHUU npuHsata 3a 100°C.
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3axnrouumenvhas 6beceoa

JIBuraTenp
BHYTPEHHETO
CropaHus

[TapoBas
ManrgHa

[TapoBas

TypOuHa

Juzens

PeakTuBHbIN
JIBUTATEIb
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IIpooonocenue

VY cTpoicTBO A NMpeBpalleHuss BHYTPEHHEH 3HEPTUU rOpHOYero B Me-
XaHUUYECKYIO.

VYcTpoiicTBO sl mpeBpaneHUus BHYTPEHHEH YHEPTrHU HarpeToro mapa
B MEXaHUYECKYIO MPHU MOMOLIM IUJIUHAPA U MOPIIHS.

VYcTpoiicTBO, B KOTOPOM BBICOKOTEMIEPATYPHBIN Tap MOJ OOJbIIHM
JMaBJICHUEM MepeaacT JHEPTHIO KOJIECy, IPUBOJIS B ABMIKCHUE JOMACTH
TYpOHHBI.

JIBuraTenb BHYTPEHHEro CropaHus, B KOTOPOM TOprOYee BOCIIIaAMEHs-
eTcs B UUIMHApPE MOJ AEWCTBHEM BBICOKOTO AaBieHus. Bo3ayx B mu-
nuHIape npu ObicTpoMm cxkartuum HarpeBaercs (600-700°C). U ecau B
3TOT MOMEHT TyJAa BIPBICHYTH rOpIOYee, OHO BOCIUIaMeHseTcs. J[Bu-
raTeib Ha3BaH uMeHeM m3obOperarens P. [{uszens.

BruteTatomue ©3 ABUATATENsS Ta3bl CO3Jal0OT CHIIY TATH, HalpaBieH-
HYI0 B IPOTHBONOJOXHYIO CTOpOHY. Ha 3TOM mpuHIHIE OCHOBaHa
pabora peakTUBHOTO ABHUratens. J|Burartemnb, KOTOPBIH HCIOIB3YET
BO3JyX, Ha3bIBAeTCs BO3AYIIHBIM PEAaKTHBHBIM JBHUTATENIeM, a JIBUTra-
TeJlb, HE UCHOJB3YIOUIUI BO3AYX - PAKETHBIM JIBUTATEJIEM.
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Tnasa V. Ceemosvie ssnenus

BBOJHASA BECEJA

Kak 6pu10 ckazano panee. CoJiHIE SBJSETCS HE TOJIBKO OCHOBHBIM HC-
TOYHUKOM JHEPTrUM Ha 3eMJje, HO U OCHOBHBIM MOOyAUTEIEM OpraHHYEeCKON
Ku3HU. [ pocTa pacTeHHil, 1epeBbeB 00sA3aTebHO HE0OXoauM cBeT. UTo
Mbl TIOHMMaeM Tmoja ciioBoM «cBet»? Kak dopmupyercs 3penme? Ilouemy
CBET JIETKO MPOXOJAUT Uepe3 TOJICTOE CTEKII0, HO HE MPOXOAUT Yepe3 TOHKYIO
oymary? C kakoil cKOpocTbi0O OH pacmpoctpansiercsa? Ha 3tu m momoOnble
BOIIPOCHI YEJIOBEYECTBO CTAPajIOCh HAWTH OTBET C JJOUCTOPUUYECKUX BPEMEH.
Ho cBom cekpeThl CBET XpaHHWJ AOJbIIE ApYyTUX sBiIcHUW. Hamu cBeneHud
00 OKpy’KaromeM MHpe, MOJyYeHHBIE ¢ MOMOIIBIO 3pEHUs, HAMHOTO OOJbIIe
CBEJICHMH, MOJYUYEHHBIX C NMOMOILIBIO JPYTUX OPraHOB YYBCTB.

JpeBHuUE rpeku AyMaiau, 4TO U3 TJia3 YEJOBEKa BBIXOIAT KaKUE-TO JIYUH,
OHM MaJal0T Ha OpeJMEThl, U TOrJa 4YTO-TO MOXXHO yBHJAeTh. Pa3Be B Ta-
KOM cllydyae rjla3 He JOJDKEH BHUJETh OJMHAKOBO JHEM M Houbto? Kak Bbl
nymaete? BrocnenctBum anrnuiickuii yueHsli . HproToH mpenmoxun pac-
CMaTpUBaTh CBET KaK MOTOK YaCTUL. DTOT MOTOK HA3bIBAETCS JIYYOM CBeTa.
Jly4y cBeTa BBIXOAUT M3 KAKOrO-TO MCTOYHHKA, Hampumep. CoiHLa U majgaer
Ha npeamersl. OTpa3uBIIUCH OT HUX, OH MONAJaeT HaM B rjla3a U MO3TOMY
MBI BUJIUM IMPEIMETHI, TaKk 00BACHAN HpIOTOH. DTO NpeaAmnosioxKeHue, XOoTs
U 00BACHSAET MHOTHE MPOLECCHl, CBA3aHHBIE CO CBETOM, HO JaJieKO HE BCE.
Hanpumep, Bo3ropanue Moxet npou3odtu oT CojHLa, TaKkKe MOXKET Hpo-
UCXOJIUTHh 00ECIBEYMBAaHNE MaTepHaIOB MOJ JEHCTBUEM CBeTa U T.A. B mpo-
1ecce M3y4eHUs MOoJOOHBIX SABJICHUM YUEHBIE CO3/1aTM HOBBIC TEOPUU O TPHU-
poze cBera.

TEMA 43 1

ECTECTBEHHBIE U HCKYCCTBEHHDBIE
NCTOYHUKU CBETA

BemecTBa, n3jiyyawuiue cBeT, Ha3bIBAKTCH UCMOYHUKAMU céema.
Hanpumep, Connue, 3Be3Abl, 3JEKTpUUEcKas JaMIodka, ropsuias cBeda,
njaaMms Koctpa u T.1. Hekotopele BemiectBa, Takue kak JlyHa mnum 3epkaina,
CaMH HE SBJSIOTCS WCTOYHHUKAMH CBETA, HO CBETST OTPAKCHHBIM CBETOM,

BO



Ecmecmeennvie u UCKYCCmMEBEHHble UCNIOYHUKU ceema

HexoTopbeie HaceKOMbIe U PBIOBI TOXKE U3Iy4aroT CBET. MICTOUHUKHU CBe-
Ta YCJIOBHO MOKHO IOJEJIUTh HA J1Ba BHJA: €CTECTBEHHbIE UCTOUYHUKHU CBE-
Ta M UCKYCCTBEHHBIE UCTOYHUKHU cBeTa (puc. 94).

ConHue, 3Be3Abl, MOJHUA, IOJSPHOE CUSHHUE, 30JI0TOH JKYK, HEKOTOpbIE
BUJIBI PHIO, TIEPETHOM SIBISIOTCA €CTeCTBEHHBIMH MCTOYHMKAMHU cBera. Mc-
TOYHUKHU CBETa, CO3/IaHHbIE JIIOJIbMH, HA3bIBAIOTCSI MCKYCCTBEHHBIMH HMCTOY-
HUKaMH cBeTa. K HUM OTHOCSTCS »iEKTpHUYEcKas JIaMIIOYKa, IiaMs KOCTpa,
KEpOCHHOBas JlaMIla, KpaH TEJIEBU30pa, JJIEKTPUUECKas U ra3oBasi CBapka, ro-
pAIIMH OPUPOAHBIN ra3 U T.I.

JIyd, BBIXOJAIIMM M3 HMCTOYHHUKA CBETA, MMEET PA3JIUYHYI OKpPACKy.
OCHOBHOW NPUUYMHON M3JIyUEHHUs CBETA BEUIECTBOM fIBIsIETCS HarpeBaHue. B
3aBUCUMOCTH OT TOr'0, KakoBa TeMIIepaTypa BEIIeCTBa - BBICOKAs WJIHU HU3-
Kas, MEHseTCs W LBET u3nydyeHus. Hampumep, ecnu depes 3JIEKTPUUECKYIO
JAMIIOYKY HE MPOXOJMUT ONPENEIICHHBIH TOK, OHA TYCKHEET M HE OYEHb XO-
POILIO OCBEIIAET KOMHATY.

UreNe-k
EctecTBenHbie
HCTOYHHMKHU CBETa

" m

HckycTBeHHBIE
HCTOYHUKHU CBETA V

IIpuemMHukH
cBETa

Puc. 94
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Inasa V. Ceemosvie sgnenus

BemecTBa, pearupymouue Ha CBeT, HA3bl8AIOMCA NPUEMHUKAMU CEe-
ma. YenoBedeckui TIia3 BHIIONHsAET 3Ty (QyHKIU0. Croga e OTHOCATCS
¢dortomnenku, Qoroamnmnaparsl, BUJIEOKAMEphl, COJIHEUHbIE OaTapeu, MyJbThI
yIpaBJIeHUs TEICBU30POM M BuieoMarHutopoHoM. [loa neiicTBueM coiHed-
HBIX Hy‘leﬁ B paCTCHUAX MNPOTCKAIT CJIOXKHBIC MPOLECChl U BLIACIACTCA HC-
00XOIUMBIN JJIS )KU3HU Ha 3eMiie KHCIOPOJ, 00pa3yroTcsi OCJKH M Macha.

1. Kakxue ewe ucmounuxu ceema 6vl 3naeme?
2. Cywecmeylom au gewjecmad, uziydaiowjue ceedu 8 X0100HOM COCMOAHUU?
3. Kakxue ewe ycmpoiicmaa, pabomaiowue om 6030elicmeusi céema, vl 3naeme?

TEMA 44 1

NPAMOJIMHEVWHOE PACIIPOCTPAHEHUE CBETA.
TEHb U TIOJIYTEHDb

Jns Toro 4TOOB HM3Y4YHUTH PAacIpPOCTPAHEHHE CBETA, MPOBEIEM CIEIYIO-
YA OnbIT. Mexay UCTOYHUKOM cBeTa M M 3KpaHOM E MOMECTUM HIpensT-
cteue T (puc.95 a). Ha skpaHe mosBUTCSA TeHb nucka. Ecim Mexmy uctod-
HUKOM CBeTa M ¥ 3KpaHOM IIOMECTUTh NpensATcTBUE ¢ wiensto TY, Ha 3kpa-
HE YBUIHMM CBETOBOE TISITHO, COOTBEeTCTByIommee menu (puc. 95, 6). Ecmm
MBICJIEHHO TPOBECTU JBE MPSMbIEe JUHUHM 4Yepe3 TOYKW Ha TpaHUIE TCHU U
Ha TOBEPXHOCTHU MPEMSATCTBUSA, a 3aT€M MPOJOJIKUTH UX Jajee, TO OKaXeT-
Cs, UTO TOYKOM TMEepeceyeHUss ITUX JIMHUM SBIsSIETCS HMCTOYHHUK cBera. 10
K€ MPOU30MUIET, €CIU MPOBECTH JMHUHM 4YEpe3 CBETOBOE IMSATHO U TPAHUIIBI
mienu Ha 3kpaHe. OTCioa MBI PUXOJUM K BBIBOJIY, YTO CBET pacrpocTpa-
HieTca npamonnHelHo. [loaToMy cBeT eme Ha3bpBaroT Jy4dyoMmM. B martema-
TUKE NMPU TPOBEJACHUU JIMHUM YaCTO YMOTPEOISIOT BBIpAXKEHUE «IIPOBEIAEM
nyu». Ha puc. 95 mokazana TeHp, oOpa3oBaBmiasica 3a mnpeameTom. lLlen-
TpaJibHAsl 4YacTh TEHU - TEMHas, Ha KpasiX - MOJIyTeMHas.

TeMHYI0 4acTh Ha3BIBAIOT TEHbIO, a MOJYTEMHYIO YacTh HA3bIBAIOT MO-
ayTenblo. Ha puc. 96, a nmokaszaHo, KaK Ha mpeaMET MajaeT CBET OT JBYX
ucTouHukoB Sx u Sr Ha TeHs 3a mpeamMeToM HHM OT KaKOro HMCTOYHHKA
CBET He majaer. B monyTeHs magaer cBET OT OJHOTO M3 HCTOYHUKOB. B
0o0acTh 3a MOJYTEHBIO CBET MaJaeT OT 000oMX HMCTOYHMUKOB. Eciam mora-
CUTh OJHY M3 CBeYeH, TO 3a MpeaAMETOM OYJEeT TOJIbKO TEHb.
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[Ipamonunetinoe pacnpocmparnenue ceéema. Tenb u nomymeHs

T

Puc. 95

0)

Puc. 96

[TonpoOy¥iTe naTh 00BsICHEHHE KapTUHE, HaOdomaeMon Ha puc. 96, 6. B
HEM pa3Mephl I1apa HAMHOTO MEHbIIIE pazMepa dJIEKTPUUECKON JTaMIOYKH.

3anosHUTE TIyOOKMA Ta3 BOAOW. B3sB kapanmamr u aepxa ero Haj

Ta30M, MPOCJEIUTE 32 €ro TEHbIO MOJ BOAOW. 3aTe€M OKYHHUTE IO-

JOBHHY KapaHJamia B BOJly M CHOBA IPOCJEAUTE 3a €ro TEHbIO.
OOpaTute BHMMaHHE Ha TO, YTO T€Hb JEJIUTCSA Ha JBE YacTH, U PacCTos-
HUE MEXAy TeHAMHU Ooisbinoe u cBetyoe. [logymaiiTe o mpuYMHE 3TOTO.

1. ITouemy 6 obnaunvlii Oenv He 0OpaA3yIOMCs MeHu om npeomemos?

2. Eciu na cmemny cnpoekmupogams menb KaKO20-mo npedmemada, om ue2o 0y-
dem 3agucemv pazmep meHu?

3. Kakue ewe senenuss noomeepicoarom npimMoiuHelnHoe pacnpocmpanenue
ceema?
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Inasa V. Ceemogvle sinenus

TEMA 45 i
COJIHEYHBIE U JTYHHBIE 3ATMEHUA

B npupone obpa3zoBaHue TEHUW W TMOJYTEHH B KPYIMHOM MaciiTabe MOX-
HO HaOJI0JaTh NPH COJHEYHOM M JYHHOM 3aTMeHHsX. M3BecTHO, 4TO BO-
kpyr ConHua BpaliarTcs, KpOMe APYrUX IUIaHET. 3eMJIsd CO CBOMM €CTECT-
BeHHBIM cmyTHHUKOM JlyHoil. 3emns npemaer oauH oGopot Bokpyr ComHua
3a 365,26 cytok. JlyHa ke nemaet oguH o060poT BOKpYT 3emiu 3a 27 CyTOK
7 yacoB 43 mMuHyThl. B mpouecce UX ABUXKEHUS B KaKOW-TO MOMEHT, €CJIHU
Mexay 3emiued u ConHieM okaxercss JlyHa, oHa 3aKpbIBaeT Jy4yd, HUAYyIIUE
ot Connua. Torga npoucxonut 3arMmenue Connua (puc. 97).

Jlyna

Connye

Opbuma Jlynu

Puc. 97

CosiHeuHBIC Jy4YH, Majamnue Ha oOmacth 4 Ha 3emile, MOJHOCTHIO
nepekpoiBaroTcs JlyHol, u Tam Oynetr TemHO. B 3TOM Mecte HaOmomaeTcs
nonHoe 3arMeHue ConHua. B oOnactu B Ha 3emiie OyneT moJyTeHb. 371€Ch
HabmronaeTcs yactuyHoe 3arMeHue ConHua. B mMecrax MOJHOTO 3aTMEHMS
Connua Ha 3emiie HAcTymaeT IMOJHAs TEeMHOTa, U Ha HeOe BUIHBI 3BE3bI.
OTa o6nacTe 3eMiu HE HarpeBaeTcs, 3a CUeT uero moaHumaercs Berep. OT
3TOr0 HAaYMHAIOT BBITh COOAKH, JOMAIIHHE >KUBOTHbIE CHJIBHO OECHOKOST-
ci. B mpouom u noau 60sAIKUCh 3aTMEHUH.

Ecin mexny Jlynoir m ConHuem okaspiBaeTcsi 3emiisl, TO HACTyMaeT
3atmenue JlyHor (puc. 98). Jlyna He uznyuaer ceer. OHa MPOCTO OTPaXKaeET
najamponiue Ha Hee cosiHeyHble nyuyu. Korma 3emist 3akpbiBaeT majaroliue
Ha Jlyny nyun Connua, TeHb 3emnu mnagaetr Ha Jlyny. Ecim Ob1 y 3ewm-
a1 He ObUIo aTMocdepbl, TO BO BpeMs 3armMeHus JIyHol oHa Oblna Obl He
BuaHa. CoOJIHEUHBIE JTy4YH MPENOMIAITCA B aTMocdepe 3eMiid, U MOITOMY
npu 3aTMeHuu JIyHbl OHa OKpamuBaeTcs B KPaCHOBATBIM IIBET.
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Conneunvie u JIYHHbLE 3AMMEHUs.

Jlyna

Connye
X 3emnsn

Opbuma JlyHul
Puc. 98

B crapuny He 3HamM NpUYHHY 3aTMEHUA JIyHBI, y JTIOOEH MOSBISICA
cunbHBIA cTpax. UToObI OOBSACHUTH 3aTMEHHE, OHU NMPHUIYMBIBAIHU pa3HbIE
HeObIIMIBI. B HacTosimee Bpems 3atmenus ConHna u JIyHsl mpeackasbiBa-
10T, C TIOSICHEHUEM TI/ie, KOT/la M Kak OHM OynyTt HaOmromatecs. [lpu msyue-
HUM STUX SIBJICHUN y4eHBbIE HAONIOMAIOT W COJHEYHYIO KOPOHY, KOTOpas B
Jpyroe BpeMsi HE BUHA.

3a cyer BpalleHus 3eMJIM BOKPYT CBOE€H OCHM MPOMCXOAUT CMEHA HOYHU
u nHs. JlyHa Takke BpamaeTrcs BOKPYT CBOE€H OCHM. MBI BUIAUM CBETIYIO
cropoHy JIyHbI, a HEOCBEIIEHHYIO CTOPOHY HE BUJUM. DTO HEJb3sl MYyTaTh
C IyHHBIM 3aTMEHUEM.

Bo3bmure MmoHeTy u uepe3 Hee nocmorpute Ha ConHue. Eciau mo-

HEeTy Aep:kaTh 01m3ko oT riaa3a. ColHIE MOJHOCTBIO 3aKpbIBAETCs

eto. Ecam MemieHHO ypansiTh MOHETy OT IJla3a, TO 3aKPBITHIM
okaxkercs 1eHTp ConHua, U oHO OyJeT BUJIHO B BHAe Koibla. [Ipu mpose-
J€HUU OMBITA Ha IJ1a3a HAJEHbTE TEMHBIE OYKH.

1 Moocno nu, cmos na Jlyne, nabaiooame 3ammenue 3emau?

2. Kaxoe cobvimue nabniooaemces uaw e 8 meyenue eooa: 3ammenue JIynol unu 3am-
menue Connya?

3. Habnwoaemces au wacmuunoe sammerue Jlynol?

WJ)] <« Mexny 3emneir u ConHuem aBuratoTcs aBe miaHeTbl. OHU Ha-

3piBaoTca Mepkypuih u Benepa. Korjma onn oxasplBaloTcsi MEXay
3emueit u CosiHUEM, NPOUCXOAUT JU COJIHEUHoe 3aTMeHue? M3-3a Toro,
YTO PACCTOSIHUE MEXAYy 3eMJiell M 3TUMM IUIaHETaMU OYEHb OOJIbIIOE,
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Iasa V. Ceemogvie signenus

TeHb OT HUX OyJeT oueHb MaleHbKoil. [Ipm 3TOM B Teneckom Ha COJHEU-
HOM JMCKE MOXHO BHUJIETh MEpEeMElIeHHe TEMHOTO MATHA.

* 3a 2000 met g0 H.5. B BaBunmoHe 3Hamu, 4TO 3aTMEHHS TOBTOPSIOT-
Csl C OIPEACICHHON MEePUOJUYHOCTHIO. DTOT MEPUOJ HA3BIBACTCS CaApOCOM
(mo-apaOCKu - TOBTOPEHHE), U OH paBeH 6585 " cyrkam, Te. 18 rogam 11,3
cyTkaM. 3a 3TOT mepuoia Habmronarorcs 43 3atmenus ComnHia u 28 3aTMme-
Hui JIyHBI.

46 TEMA

CKOPOCTbBb CBETA.
OTPA’XKEHUE U NPEJOMJIEHUE CBETA

ApuCTOTENb CUUTAN, YTO JIyd CBETA pacnpocTpaHsercs MIHOBeHHO. ['a-
JUNied mbITancs ONpeAeNuTh CKOPOCTh cBeTa. JIBa deiloBeka HAXOAWIUCH
IpYT OT Jpyra Ha pacCTOSHUM HECKOJbKHUX KHUIJIOMETPOB, U OJUH M3 HUX
Jepxkan B pyke QoHapb. 3akpbiBas (oHapb Ha HEKOTOPOE BpeMs, OJUH U3
HaOmroaTenei 3acekan BpeMs. Bropoil HabmronaTenb 3acexan Bpems, B
TEYEHUE KOTOPOro OH Bujed Jyd. Ho sKcrnepuMeHT 3aKOHUMIICS Heylaudei.
BnepBble ckopocTh cBeTa yaanoch M3MEPUTH JAATCKOMY acTpoHomy Oza-
@y Pemepy B 1676 rogy. [locie Hero MHOrue y4eHble U3MEPSIU CKOPOCTh
cBeTa pa3sHbIMH MeTtonamMu. CKOpPOCTh CBETa - OYEHb OOJbINas, B BaKyyMe
oHa paBHa v = 300000 xm/c.

B npupone Hukakoe Teno WIM 4YacTHLa HE ABHUIaeTcs ¢ TaKOM CKOpO-
cteio. IIpu mpoxoxJaeHunm u3 OAHON Cpelbl B APYLyK CKOPOCTh CBETAa M3-
Mmensiercs. Hampumep, ecnu B Boje ckopocTh cBeTa paBHa 225000 kwm/c, To
B cTeksie oHa paBHa 200000 xm/c. Cer ot ConHIla, ABUTAIONIMNCS C Ta-
KON 0O0JBIIONH CKOPOCTHIO, NOCTUTAET 3eMJH 3a 8,3 MUHYTHI.

OTpaxenue cBera. BcroMHHTE, B Kakoe COCTOSHHE Momanaer obe-
3bsIHA WJIM JAPYTO€ XHUBOTHOE, €CIM OHM TMEPBBIA Pa3 OKa3bIBAIOTCS OKOJO
3epkana. OHU MBITAIOTCS CXBAaTUTh HaXOJHsIIeecs B 3epKaje CBOE OTpa)Ke-
Hue. Waymue Ha BOXONON XKHMBOTHBIE WJIM APEBHUE JIIOJIH, YBUJEB CBOE
OTpa)K€HUE B YHUCTOH BOJE, TOXKE BMAJald B CTPAHHOE COCTOSIHHE.
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Ckopocme ceema. OmpadiceHue u nperomieHue ceentu

Jlyu cBeTa oTpa)aeTcs OT pPa3IWUYHBIX BEIIECTB - 3€p-
KaJia, TOBEPXHOCTH BOJbI, OKOHHOTO CTEKJIa, MOJIUPOBAHHOMN
MOBEPXHOCTH MeTajja u Apyrux mnpeameroB. Korga ceer
nmajgaeT U3 BO3/AYyXa B BOAY, YaCTh €ro OTPaXkaeTcs, a 4acTh
NpoOHHKaeT B Bomy. i u3ydeHUs SBICHUS OTPaKEHUS
MONB3YIOTCS CIeAyIoIuM ycTpoiicTBoM (puc. 99). B nentpe
ONTUYECKOTO JUCKA YCTAHOBUM 3€pKaJi0 M HaNpaBUM Ha
3epKaJio Jyd «CBETOBOW ykasku» (mazep). Torma yBuaum,
KaK JIyd OTpa)kaeTcs OT 3epkaja. Eciaum M3MEeHUTh yrona mna-
JeHHS JIyda, TO YTOJ OTPaKEHHUS TOXE H3MEHHUTCS COOT-
BETCTBEHHO MaJa0IIeMy. YTOJI MEXAY NepHeHIUKYISIPOM,
BOCCTAHOBJICHHBIM B TOYKE MaJEHHS, U MaJAI0UIUM JIy4OM
Ha3bIBaeTcs yrjaoM mnajaeHusi (a). Yroa Mexay MeprHeHIH-
KyJISIpOM, BOCTaHOBJICHHBIM B TOYKE MAaJCHUS, U OTPaKCH-
HBIM JIy4YOM Ha3bIBaeTCs yrjom orpaxkeHus (y). OUBITH
MOKa3bIBAIOT, YTO YroJl OTPa’KeHHsl BCeraa paBeH YLy
najgeHusi. DTO HA3bIBACTCS 3aKOHOM OTPa’KeHHsl CBeTa.

a=y.

Ecnu O6b1 moBepXHOCTh mpeaMeTra Obla abCOMIOTHO TIIAAKOW, JIyd OT-
pasuiics OB OT HEe TOJBLKO B OJHY CTOPOHY, U MBI YBUIEIU OBl JIy4 TOJb-
KO C 3TO# cTopoHbl. Ha camMoM 1ene Ha MOBEPXHOCTH IMpEaAMETa UMEIOTCS
HEPOBHOCTH, U MOITOMY JIyd CBETAa OT TaKOW MOBEPXHOCTU paccemBaeTcs.
OT paccesstHHOro CBeTa Iiasa He ycTtaroT. [103ToMy A OCBelIeHUsS KOMHa-
Tl IPUMEHSIOTCS OCBETUTENU C PACCEIHHBIM H3IyYCHHEM.

Ipenromaenne cera. [y M3ydeHUs NPEIOMIIEHUsS CBETa Ha ONTH-
YEeCKUH JMCK BMECTO IJIOCKOTO 3€pKaja yCTaHaBIMBAEM CTEKJIO B (Gopme
nonykpyra (puc. 100). Ecau Ha cTEekIo «CBETOBOW YKa3KOW» HampaBHUTH
Jy4 CBeTa, TO YBHUAUM, YTO YacTh CBeTa [ OoTpas3uiach, a 4acTh cBeTa 2
NPEIOMIISICTCA U MPOHUKAET B CTEKJIO. YTOJ MeXKAY HepHeHAUKYJISpPoM,
BOCCTAHOBJIEHHBIM B TOYKe MaJAeHHUS, U MPeJOMJIEHHBIM JIy4OM Ha3bl-
BaeTcs yrJjom mnpejgomieHusi /7. ONpITHl MOKAa3bIBAIOT, YTO yTOJ TMPEIOM-
JIeHUs MEHbIe yria NaJeHHs. 3HA4YUT, NPHU MPOXOXKIECHUH H3 OTHOHU cpe-
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I'nasa V. Ceemoguvle sgnenus

Il B JPYTYyI0 CBET MEHSET CBOE HampaBieHHEe. BcieactBue

MperoMIIeHUs] HaOdogaeTcs Kaxymeecs H3MeHeHUue (GOopMBbI

NpeaMeTOB, MX PAacIHoJIOKEHHUS U pa3MepoB, HAMpPUMEDP, TPY-

0ouka B CTakaHe C BOJOM KaXXeTCs ITOJOMAaHHOM, €CIM CMOT-

peTh Ha BOAy B NpyA, OH Kaxercs HerayOokum (puc. 101).

IlpuuuHa npeloMIIEHUsI CBeTa MPHU MEePeXoJie U3 OJHOU Cpeibl

Puc. 101 B APYTYI0 3aKJII0YaeTCsI B U3MEHEHHH CKOPOCTH cBerta. llpm

nepexojie cBeTa M3 CTeKJa B BO3AYX HJIM W3 BOIABI B BO3IYX

yroJ mpernoMieHuss OyaeT Oonbmie yriaa nmaaenus. Ilostomy mns oburare-
neil BoIbl BHEHMIHUW MHP OyJeT BUAETHCS COBEPIICHHO APYTHUM.

[ToctaBpTe Ha CTOJ MHUANY M MOJIOXKHUTE B Hee MoHeTy. OTolauTte
OT CTOJa TakK, YTOObI HE OBbIIO BHJHO MOHETHI. 3aTeM IOMPOCHUTE
TOBapulilla HAJIUTh B muany BoAy. Korjga muana HamoJHUTCA BO-
70#, BBl BHOBb YBHAUTE MOHETY. OOBSICHUTE TMPUIHHY.

1. Ilouemy, ecau umamouums Oymazy, mo 6yoym 6uoH»sl OYKEbl HA 00pAMHOU
cmopone?

2. Manvuuk, cuoswuii na bepezy osepa, eudum 6 600e ompadcenue Connya.
Ecnu manvuux écmanem, @ kaxyo cmopony cmecmumces ompadxcenue Connya?

3. Byoym nu 00unaxoso @vlensidemv KAMHU, 8000POCIU U Op. npeomemyl, eciu
cMompemys HA HUX HAXO0OACL NOO 6000U U HAO 800017

TEMA 47 j

B3IrJjas4AAbl BEPYHU U ABUIIEHHBbI
HA CBETOBBIE SABJIEHUA

CBeToBbl€ SIBIICHUS TakK)Xe NPUBIEKaIW BHUMaHHe Mbiciauteneil bepy-
HU U ABUIEHHBI. PaHee Mbl TOBOpPHWIIM, YTO OCHOBHBIM HCTOYHHKOM 3HE-
run (terna) Ha 3emie aBaseTca Connue. O6 s3tom bepyHu B cBoeil kHure
«ITaMATHUKM MUHYBHIUX MOKOJICHHI» MHUIIET TaK:

«HekoTopsle yTBEpkKIalOT, 4TO NpUYMHA Teria B aydax CojHLa - 3TO
Jy4d, a HEKOTOpblE€ yTBEPXKIAIOT, YTO ATO OTPaKCHUE Jydya - HM3MEHEHHUE
yria. OTo He TakK, Ha000pOT, B caMMX JyyaX CyIIECTBYeT Terio». bepyHu
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B3sensaovl Bepynu u Asuyennvt Ha céemogole si1eHUsL

JI0Ka3pIBaeT, 4To Ha 3emuro Temno oT CoJiHna mpuxo-

auT 3a cueT usnydeHus. O CKOPOCTH CBETa OH MHUIIET

caenytouiee: «HekoTopbie roBOpsT, YTO OHA BHE BpeMe-

HHU, TaK KaK 3TO HE BEILIECTBO, HEKOTOPBIE T'OBOPAT, €ro

BpeMsi ObIcTpoe, HO OBICTpee ero HWUYero HeT, W CKO-

pOCTB CBETA HENb3sd IOYYBCTBOBATHY». YUYEHBIM YTBEPXK-

JaeT, 4TO HU OJHO TEJO WM 4YacTHLa B INPUPOJE HE

MOJKET IBUTAThCs OBICTpee cBeTa. bepyHM Tak 00BsC-

HseT npudyuHbl 3atMeHuil ConHua u Jlyssl: «lIpuuynna Vi6H Criro
3aTMeHus JlyHel B ToMm, uTo JlyHa OKa3bIBaeTcs B TEHU ABuIieHHA
3emnu. 3atrmenue CoJiHI@ TPOUCXOAMUT M3-3a TOTO, YTO

JIyna okassiBaeTca Mexay ConHuem u 3emiei. Iloatomy 3atmenue JlyHbl
HE HauyWHAaeTcs C 3amajaa, a 3arMeHue CousHnA - ¢ BocTtoka. Ilpum 3aTmenunn
Connua JlyHa mpuxoauT ¢ 3amaja M, Kak oOjadyko, 3akpbiBaeT CoJIHIIE.
YpoBeHb 3aTMEHHUS B pa3HbIX MecTax (ropogax) ObiBaeT pasnuuHbiM. Ho
pasmep JlyHsbl, 3akpeiBatouieit ConHlle, - MaJeHbKUN, a pazMep 3eMiiH, 3a-
kpbiBatomieit JIyny, - Oonbmoit». IlogymaiiTe, HaCKOIBKO NMPaBUIbHBI ObLIN
5Tu BbIBOABI bepyHu. B Bompocax um orBerax mnepenucku mexay bepyHu
U ABULEHHON O NpelOMJIEHHHU CBETa MMeeTcs cienyrllee. bepyHu cmpa-
muBaeT: «Ecnu KpyTIbIA, TpO3padHbIi CTEKJISHHBIN COCYJ HAalOJHUTH YH-
CTOW BOIIOHM, OH OOYKHTAET, BBHIMIOJHAECT POJIb JUH3BI. ECIW BBUINTH BOAY H
HamoJIHUTh BO3AYXOM, TO He o0xuraet u He cobupaer nyuun Connua. Ilo-
yeMy TaK HpOUCXOIuT?» ABHIEHHa oTBevyaeT: «KoHEYHO, BOJA-IJIOTHOE,
TSDKENOo€E, MPO3payHOe BELIECTBO, B €€ OCHOBE JEKUT LBeT. OT Bcex Ten ¢
TaKMMHU CBOMCTBAMM CBET oTpakaercs (mpenomisiercs). Ilostomy ot Kpyr-
JIOT0, 3aMOJIHEHHOTO BOJOW COCyJa CBET OTpa)kaeTca. Y coOUpaeMbIX Jy-
4yeil MOIIHOCTh yBenuuuBaercsi. Ho B Bo3yxe Jiyd HE CHJIBHO MPETOMIISET-
csl, TAK KaK BO3JYX-HEIUIOTHBIM W mpo3pauHbliiy. Hackoabko 3TH BBIBOABI
NpaBWIbHbBIE, PACCMOTPUM, Korja OyJeM TOBOPHUTH O JIMH3E.

O 3peHuM U O mpuUUYMHax 3peHuss bepyHu 3aman ABHUIEHHE TakKOW BO-
npoc: «JIlydom 3peHus mo3HaBaTh - BHUIETh TO, YTO HAaXOJUTCS IOJ BOJIOH,
a Bellb SIPKOCTH JIy4a 3peHUs oTpakaeTcs (IpeoMIIseTcs]) OT MPO3payHbIX
npeaMeToB? Beab MOBEpXHOCTh BOABI INIafKas U OJiecTALIAs.
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I'nasa V. Ceemosvie senenum

BrnocnencrBuun ABulleHHa yTOUHsIET B cBouX Tpylax «Duszuka» m «Ka-
HOH MeauuMHbl»: «Ecnm ria3a uM3nydaroT CBET, OCBEIIAIOT MPEAMETHI H,
Kak pe3yiabTaT, Mbl BHAUM HPEIMETHI, TO IOYEMY MBI HE BUIUM HOYBIO?
Heyxenu cBera, M3my4aeMoro Triia3aMH, AOCTATOYHO, YTOOBI OCBEIATh
Bech Mup?». 'oBops Tak, OH ompoBepraer BbIBOAbl I[lnaToHa. ABuUIllEHHa,
Hao0OpOT, OOBSACHSET, YTO OCHOBHAs MPHUYMHA 3PEHHUS - OTO pPE3yabTar
TOro, 4TO JIy4d, UAYIIME OT MPEAMETOB, MONAJAT B a3, NPEJIOMIAIOTCS
B XpyCTaJIUKe, a 3aT€M CO3/1al0T M300pa)KeHHe Ha CeTyaTKe.

ABHIIEHHA TNPaBUIbHO OOBSCHSET MOSBICHUWE paJyru Ha Hebe mocie
JNOXIs paclleN€eHUEM COJHEYHBIX JIyded Ha I[BETHBIE JIy4d IMpPU IPOXOK-
JeHUH HuX 4Yepe3 obiaka B armocdepe. Paxgyra mmeer Bua AyTH, Tak Kak
atmocdepa 3emnn mapooOpaszHas.

Takum oOpa3om, MbIcIUTENd BOCTOKa OOBSCHSAIM CBETOBBIC SIBICHHS,
ONMpasich HE Ha pa3JIMuYHbIC JEreH/bl, a Ha CBOM HayuyHble HAOJIOJEHUS.

BospMuTe mapooOpasHyro KoyOy, HaloOJHUTE BOJOW W MOHAOIIO-
JlaliTe ee CBOWCTBO COOMPATh COJNIHEUHBIC JTYYH.

1. Kak euoum uenogex?
2. llooymaiime, Hackoivbko éepHul Oviau npedcmasienus bepynu u Asuyennsr o
C8eMmoBbLX 561CHUSX.

* B IlentpanbHoit AMepuke ectb ppida AHabnuHc. OHa, KaxeTcs,
BUJIUT OJJMHAKOBO B BOJIE U Ha Cyllle, TaK Kak, KOTJa OHA IUIaBaeT
B BOJIE, TO MOJIOBUHA €€ OOJIbIIUX TJ1a3 HaXOJUTCS IOJ BOAOH, a
Jpyrasi IOJOBHHA - HaJl BOJOH.
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IInockoe 3eprano

TEMA 48
IIJIOCKOE 3EPKAJIO

Het udenoBeka, koTOpblii HEe cMOTpesn Obl B 3epkajo. UTO MBI BUAUM,
KOT/Ia CMOTPHM B 3epkano? B 3epkane Mbl BUIUM COOCTBEHHOE OTpake-
HUE W OKpYXXawmniue Hac mpeamersl. M3o0paxeHue mpeamera B IIIOCKOM
3epKajie paBHO MO pa3Mepy caMmomy mpeameTy. Eciam mMbl mpubnmkaeMcs K
3epKally, U300pakeHHe TOXKe MpUOIMKAeTCs, ecliu yhainseMcs, u3obpaxe-
HUE TOXe yaansercs. 3HAYUT, U300pakeHHe IMOJIydyaeTcsi He Ha MOBEPXHO-
CTH 3epKaia, a 3a 3epkajoM. B yem mpuuumna storo? CTekisHHas TJIACTHU-
Ha, MOKPBITAsl C OJTHOW CTOPOHBI cepeOpOM, HA3bIBAETCS 3ePKAJIOM.

CseT, OTpaXeHHBId OT MPEAMETOB M Bellel, MajaeT Ha 3€pPKajio U OT-
paxxaeTcs OT cepeOpsHOro MOKpHITHSA. Mcmomb- 0
3y 3aKOH OTPa)XXEHHsA, PACCMOTPUM ITOCTPOECHUE i m
n300paxeHus B IUIOCKOM 3epkane (puc. 102).

Jnst mocTpoeHMs H300pakeHUsT HalpaBUM JiBa

Jyda OT IpeaMeTa K 3epkany. OTH JIy4d B coOT-

BETCTBUU C 3aKOHOM OTPaXECHUS OTPa3siaTCsI OT puc 102
MOBEPXHOCTH 3epkaiia. Eciau mpoaoiaxuTh oTpa-

KEHHBIC JIyYd B IPOTUBOIIOJIOXHOM HaNpaBlIeHUH, U300pakeHUe Mpeame-
Ta OyzeT 3a 3epkanoM. Ecnu Temepbp M3MEpUTh pacCTOsSIHHE OT M300paxke-
HUS 710 3epKajia U OT 3epKajia 0 Mpeamera, TO OHH OyAyT paBHEIL.

Eciu k cBoeMy HM300paKeHHIO B 3€pKajie Mbl MPOTSHEM MPaByIO PYKY,
M300paKeHUE MPOTSIHET HAM JIEBYIO PYKy. 3HAUUT, B IUIOCKOM 3€pKajie JieBas
CTOpOHa MeHseTcs ¢ nmpaBol. IIpenmer B 3epkane He n3nydaeT. [loaTomy H30-
OpakeHue Ha3bIBaeTCsI MHUMBIM. Takum o0pa3oM, H300paxeHHe NpeaMeTa
B IUIOCKOM 3epKajle MHHMoOe, NMpsiMOe, PAaBHO MO pa3Mepy MNpeaMeTy: Ha
KAaKOM PacCTOSIHMH NpeaMeT OyAeT OT 3epKajia, HA TAKOM Ke PacCTOAHHUU
OyaeT OH 3a 3epKajioM, W JieBasi CTOPOHA MOMEHSeTCs ¢ MPaBON.

* Cepuueckue 3epkaja. Chepudeckoe 3epKajo MpenCcTaBIIeT co00it
4acTh IIapoBOro cerMeHTta. OHO OBIBAeT JBYX BHJOB: BOIHYTO€ U BBINYK-
jgoe. Y BOTHYTBHIX 3€pKaji JIyd OTpa)kaeTrcsi OT BHYTPEHHEH MOBEPXHOCTHU
cepsl, y BBITYKIBIX - OT BHEIIHEH MOBEPXHOCTH CQEPHI.
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I1asa V. Ceemosvle signenus

Ecan nampaButh nyun ConHIIAa B BOTHYTOE 3€pKajio, OHH COOMPAIOTCS
B ojiHOHM Touke (puc. 102, g¢). DTa Touka pacmosiaraeTcs Ha TIaBHOW OITH-
YECKONM OCH BOTHYTOI'O 3€pKajia UM Ha3biBaercsd (okycoM. PaccrosiHue ot
LEHTpa 3epKajia 10 TOYKU F Ha3biBaeTcs (POKYCHBIM PACCTOSTHHEM.

ConHeuHble Jy4d, NaJalOlIMe Ha BBINYKIOE 3€pKajlo, PacCEeuBaIOTCS
(puc. 102, 6). Ecam MBICIEHHO NPOJOJIKUTH pacCesHHBIE Jy4W, OHU Ie-
pecekytcs B Touke F. OHa Ha3piBaeTcss MHUMBIM (okxycom. OD - paauyc

KpuBU3HBI 3epkana, O F- ¢okycHoe paccTosiHue 3epkana. Of =

Puc. 103

Ecnu ncToyHMK cBeTa pacmoyioKUTh B (OKyce BOTHYTOW JIMH3BI, TO OT-
paXeHHblE OT 3epKaja Jydu OyAyT NapajielbHbl TJIIAaBHOW ONTHYECKOH
ocu 3epkana. {1 mocTpoeHus M300pakeHHUs B 3epKajax JOCTaTOYHO BHI-
OpaTh ABa Jyya, BBHIXOAAMUX W3 npenmera. Ha puc. 104 mpuBenen mpu-
Mep TOCTPOCHUS M300pakeHHs TOpAIIeH CBEYH.

Ha puc. 104 mpeamer pacmoiiokeH 3a ABOWHBIM (okycom 2F oT 3ep-
kasa. HanpaBum nyu [ mapasijienbHO IJIaBHOW ONTHYECKOW OcH, Jdy4d 2 Ha-
NpaBUM Ha IIaBHBIA (OKyc £. DTH JIydyd OTpassiTcs OT 3epKaja, U B TOUKE
X TmepecedeHus Oyner m3oOpakeHue cBeuu. M3obOpaxenue Oymer oOpart-
HOE, YMEHBIICHHOE U JIEHCTBUTEIBHOE.

Ecau mpeamer pacnosioxeH Mexay ABOWHBIM Gokycom 2f u poxycom £
(puc. 105), uzoOpaxeHue u B 3TOM Clydae MOCTPOUM C MOMOIIBIO Jy4deil [
u 2. N3o0paxxenue Oyaer oOpaTHOe, yBEIMUYEHHOE M JAeicTBUTENbHOE. Ecnu
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IInockoe 3epKaio

2F 2F

Puc. 104 Puc. 105

npeaMeT pPaCHOJIOKHUTCA Ha JBOWHOM (OKycC-
HOM paccTosiHuM 2F OT 3epkaja, U300pakeHue
coBmnazeT ¢ npeamerom. Ha puc. 106 mpusene-
Ha CXeMa MOCTPOCHUSI M300paKeHMsI Ha BBIMYK-
aom 3epkaine. M3o0paxkeHnue OyAeT NPSIMBIM,
YMEHBIICHHBIM U MHUMBIM. Puc. 106
PacueTsl NOKa3bIBAIOT, YTO MEXAY pPacCTOs-
HUEM ¢/- om TpeAMeTa 0 LIEHTpa 3epKajia, pacCTOAHUEM / - OT U300paxe-
HUS 10 LEHTpa 3epKana U GOKYCHBIM pacCcTOSTHUEM F CyIIecTBYET CBS3b:

F f d

B BormyTthiX 3epkanax pacctossHus d u F Bcerjga moJioKUTeNbHbIE. 3Ha-
YeHHUE PACCTOAHUS / AN AEUCTBUTENBHOTO M300paXeHUS MOJOXKHUTEIbHOE,
JJIs1 MHUMOTI'O I/1306pa)KeHI/I$[ - OTPHULATCIBbHOC.

Coepuueckue 3epkajia HaXOAAT MUPOKOE MPUMEHEHUE B TTOBCEIHEBHOM
JKHN3HHU U TCXHHKCE. BI)IHyKHOC 3CPpKaJI0 yCTAaHABJIUBACTCA B aBTOMOOMIIAX
JUIS 3aJJHET0 0030pa, TaK Kak B HEM MOXXHO YBHJETh OOJIBIIE MPOCTPaH-
CTBa, 4YCM B IIJIOCKOM 3CpKajic. BOFHYTLIC 3C¢pKajia O6.Ha,[[aIOT CBOMCTBOM
cobuparp Jy4yd, U MOITOMY OHHM MCIHOJB3YIOTCA B MPOKEKTOpPax, aBTOMO-
OuNbHBIX (apax ¥ py4yHbIX (pOHApPHUKaX.

1 Kakx bl 00vsicHume nowsamue «MHUMOe uzobpasicenuey?

2. Kax na npaxmuxe onpedeaums @oxyc cepuveckux seprai?

3. Cosnaoarom nu yenmp chepuieckotl nogepxocmu u Gokyc sepxkara?

4. I'oe naoo pacnonoscums npeomen, 4mobObl 8 GOSHYNMOM 3epKaie NOAYYUMb

yeeauuennoe uzobpasicenue?
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Tnasa V. Ceemogvle sienenus

Ilpumep pemeHusi 3axad.
3agaua 1. YUenoBek mpubnamxkaercs K 3epkany co ckopocthio 1 m/c. C
KaKoOW CKOpPOCTBIO €ro M300pakeHue MpUOIMKaeTes K 3epKany?

Hano: dopMylnia U pEeUIEHUEC:

A — 1 1
0O-"1 Hackonbko 4yenoBek MpUOIU3UT-
h csl K 3epKajiy, HacCTOJIBKO U MPH-

Tpebyercst HaiiTh
ONM3HUTCSA K 3epKajgy ero H30-

»2=1?
Opaxenue. 3HaUUT, = Vr
Omeem: IAC

YnpaxuHenue 9.

L. TTocTpoiiTe m300pakeHue, B ciydae Korja ImpeaMeT paclojoXeH Ha
paccTtosHuu 2F OT cpepuuecKoro 3epkaia.

2. Ilpenmer pacmonaraercsi OT BOTHYTOTO 3€pKaja Ha pacCTOSHUU
250 cm. @okycHoe paccrosiHMe 3epkana 245 cMm. Halinurte paccTosiHue OT
3epkana o0 uzoopaxkenus. {Omesem. ~ 124 cm).

3. Ha nmnockoe 3epkaino jayd magaet moj yriioM a. Ecnu moBepHYTh 3epka-
70 Ha yroa JI Ha Kako#l yroy moBepHETCs OTpaKeHHBIN nyu? {Omeem. 2/?).

4. JIBa TUIOCKMX 3€pKajla yCTaHOBJICHBI MapauieNbHO. Ecnu Mexay HUMH
PacIONIOXKUTh MPEIMET, CKOJIBKO M300paxkeHui OyneT B 3epkanax? (Omeem. 2).

5* Ha xakoM pacCTOSHHHM OT JIMIa YEJIOBEK JTOJDKEH JepKaTh BBHIMYKIIOE
3epKajio THaMeTpoM S5 CcM, YTOOBI MOJHOCTHIO YBHAETh B HEM CBOE JIMIIO?
dokycHoe paccTosiHUE 3epKana 7,5 cM, quuHa auna 20 cMm. (Omeem. 0,45 m).

TEMA 49 j

CBEJEHUA O JIMH3AX

Mgl paccMoTpenu npejloMIeHHe CBeTa Ha IpaHulle AByX cpen. Ha mpakru-
K€ IIHPOKO MCIOJIb3YIOT MPEIOMIIEHHE CBETA HA cpepUUeCKUX MOBEPXHOCTSX.
IIpo3pauyHoe Tes10, OTPAHMYEHHOE C ABYX MJIHM C OQHOW CTOPOHBI c(epH-
YeCKHMMH MOBEPXHOCTSIMH, HAa3BIBAKT uH30u. OOBIYHO JIMH3BI HM3rOTaB-
JAUBAOTCS W3 cTekia. Eciam neHTpanbHas 4acTh JIMH3BI TOJIE, YEM €€ Kpasd,
TO Takasi JWH3a HA3bIBACTCS BBINMYKJIOH, a €CJIM IIEHTpPalibHAas 4acTh TOHBIIIE,
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Ceedenust 0 TuH3ax

9eM Kpas, - BOTHYTOM. [Ipsimyro, mpoBeneHHYIO depe3 MeHTPHl cPepruIecKux
noBepxHocteit O, u 0 2 HAa3bIBAIOT IVIABHON ONTHYECKOI OCHIO JHH3BI (pUC.
107). Touka, Haxondmasicsd B LIEHTPE JUH3BI U JIeKallas Ha ONTHYECKOH OcH,
Ha3bIBACTCSA ONTHYECKMM HEHTPOM JHMH3bl CBET MO-pa3sHOMY MPOXOAUT Ye-
pe3 BBINYKJIbIE U BOTHYTHIE JIMH3Bl. BO3bMEM BBINYKIIYIO JIMH3Y U PacroJio-
JKUM €€ MEepIeHANKYIIPHO COJHEYHBbIM JydaMm. HanmpaBuM mpoumeamuii yepes
TUH3Y J1y4d Ha nuctok. IlepeaBuras nuH3y moObemcs, 4TOOBI JIy4H COOpaUCh
B OJIHY TOYKY, M3 KOTOpPOH 4epe3 HEKOTOPOE BpEMsl TMOSBUTCSA THIMOK. 3HAUWT,
IpouleANnIne Yepe3 JUH3Y Jy4u cobuparorcs B oxHoW Touke (puc. 108). Ota
Touyka Ha3biBaeTcsa ¢okycom JauH3bl (F). PaccTrosiHMe OT ONTHYECKOTO IEH-
Tpa JAUH3Bl 10 (okyca Ha3bIBalOT (OKYCHBIM paccTosiHUEeM JHH3bl. Ecnu Ha
JUH3Y B OOpaTHOM HaIlpaBJIEHUM HaNpaBUTh MapajulelibHbIE JIyUYHd, TO OHH CO-
OepyTcs Ha BTOpoi cTopoHe nuH3bL. OTCloAa cieayeT, 4To Jwdasi JUH3a C
00enx CTOPOH MMeeT Mo 0JHOMY (OKYCY.

Ecnu mpoBecTu Takoil OmMbBIT ¢ BOTHYTOW JWH30M, JIydu, HaoOopoT, pac-
cetorcs (puc. 109). Ecnu MBICIEHHO MPOAOJIKUTH pAcCESHHBIE JIyUH, TO OHH
cobepyTcss Ha ONTUYECKOM ocu B Touke F. DOKyc BOTHYTOW JIMH3BI MHU-
MbIil. [103TOMy BBINYKJIbIE€ JTUH3bl HAa3bIBAIOT COOMPAOIIMMH, & BOTHYTHIE-
pacceMBalOIIMMHU.

OpHa cTOpOHA JIMH3BI MOXET OBITh cgepuueckoi, a ApPYyTas NIOCKOU.
Bo3bmeMm BBINYKIYIO JIMH3Y M Yepe3 Hee HalmpaBUM CBET OT JIAMIOYKHU Ha
cton. /IBuras nuH3y BBEpPX-BHM3, YBUAMM, UYTO Ha CTOJIE IMOJY4YaeTcCs OTYET-
JMBOE M300pa)K€HUE CHUpAIH JIaMIOYKU. M300pakeHue mpu MOMOIIM JIMH3
CTPOUTCS CIEAYIOIINM 00pazoMm:

l. IlocTpoeHue u300pakeHuss B BbINYKJIOW auH3e. [Ipeamer JIB pac-
nojaraercs Mexnay ABoWHBIM (okycom 2F u doxycom F (puc. TIO). [dns
MOCTPOCHUSI M300pakeHUs Jyd / HalpaBUM MapajijeibHO TJaBHOW ONTH-

Puc. 107 Pi
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Tnasa V. Ceemosbie signenus

2F
2F A4 F

2F

Puc. 110 Puc. 111

yeckoil ocu. [locie TUH3BI OH MPOXOAUT
gepe3 (okyc. Bropoit myd 2 HampaBum
yepe3 onTudeckuid neHtp O nuH3bl Jlyy,
NPOXOASIIUNA Yepe3 ONTHUYECKUU IEHTP
JIUH3bI, He mnpenomisiercs. O6a yua
nepecekaroTcss B Touke JI| ¥ mosydaercs
nzo0paxenue. MzoOpaxeHue neicTBu-
Puc. 112 TEJNLHOE, 0OPATHOE U YBEINYEHHOE.

Ecim mpeamer pacmoioxuTh 3a
nBOWHBIM (pokycoM 2F (puc. 111) m mex-
ny OF (puc. 112), monydyenHoe u3zobpa-
KEHHUE CTPOUTCS TaKUM K€ 00pazoMm.

W3 pUCYHKOB BHJHO, YTO B 3aBUCH-

Prc. 113 MOCTH OT TOTO, TJI¢ pacmojaraercs Mnpen-

MET, M300paXkKeHUe MOoJIydaeTcsl MPsIMbIM

win oOpatHeIM. Ecnmu mpemMmer pacmonaraeTcs 3a IBOWHBIM (Gokycom 2F,
n300pakeHue Moyy4yaeTcs: JeHCTBUTEIbHBIM, OOPATHBIM U YMEHbBIIEHHBIM.

Ecmu nmpenmer pacnomaraercs mexay OF, To H300pakeHHE MOJTydaeTcs
MHUMBIM, NPSMBIM U YBEITUYCHHBIM.

* 2. ITocTpoenne n3o0paxenuss B Boruyroi aunsze. Ha puc. U3 npu-
BOJUTCS TOCTPOCHUE HM300pakeHUsT B BOTHYTOW JIMH3E. 371€Ch HE3aBHCUMO
OT TOro, TJIe pacroJiaraercs mpeameTr, U300pakeHHe MOJYYUTCS MHHUMBIM,
NPSAMBIM U YMEHBIIECHHBIM.

Ecam mpenMeTr pacmosiioXUTh B ONpEEICHHOM HHTEpBajie, TO B BBINY-
KJIOW JMH3Ee W300pakeHue OyAeT yBEIWYEHHBIM. DTHUM CBOWUCTBOM IIOJb-
3yIOTCS 71 yBEIHMYEHHUs] paccMaTpUBaeMoro npeaMmera. Beimykias nuH3a,
HCcmonb3yeMasi JJsl 3TUX Ilele, HaszwsiBaeTrcsa nymou. U3 puc. TIO BunHO,
4TO 4yeM MeHble GokycHoe paccTtossHue (OF) MUH3BI, TEM CHIIbHEE OTKJIIO-

146



Pasznoorcenue ceenut Ha cocnuendarowue npu nomowu CMEKIAHHOU npusmol. Pabyza

HAeTcs ny4 |, mpoxoasmuii depe3 ee (okyc, U TeM OoOjblIe MOIydaeTcs
n3obpaxxkenue. [loaTomy yBenuueHHe JyNbl OLEHUBAETCA €€ (DOKYCHBIM
paccrosiHueM. Bequ4yuHa, oOpaTHas (OKYCHOMY PacCTOSAHHI0, HA3bIBa-
eTCHA Onmu4eckou cuiou JUH3bI U BbIpaxaercs (pOpMYIIOi:

Ecmu F=1wMm, To D= " = 1 nuontpus.

Coxpamenno D= 1 antp.
Jns BorayTod AuH3bI D MMeEeT OTpULATEIbHOE 3HAUYCHHE.

C momompio cobuparonieil JTUH3bI, OYKOB - COOEpPUTE COJIHEUHBIE
JTy4Yd B OJHY TOYKY M ompezaenute GpOoKyCHOEe pacCTOsSHUE.

1. T'oe ucnoavzyromes aunzol?
9 2. Kaxoe nonyuumcs uzobpagicenue, eciu npeomem nomecmums 6 oxyce binyK-
O TUH3bL?
3. Kax mensiemcsa onmuueckas cuiaiun3vl, eciu ee NoIHOCMbI0 ONYCmMums  600y?

* MoXxHO 1M Tpu TOMOINM JbJa 3axedb KocTep? Ha mepswiit

B3IJIs KaXeTCsI-HUKakK Heuab3ss. Ho, H3ydyuB CBOWCTBa JIMH3,

MOXHO HaWTH Takoil cmocob. B pomane ¢Qpanmysckoro mucare-
na Krwonga Bepna «IlyremectBue kanurana I'atrepaca» pacckasblBacTcs
0 TOM, KakK 3aMep3lIHe MyTEeHIeCTBEHHUKH IPU MOMOLIM TONOpa U HOXKa
n3 00JBIIOr0 KyCcKa IPO3pavyHOro jJbJa M3TOTOBUIM JUH3Y, coOpanu c ee
NIOMOIIBIO COJIHEUHBIE Jy4Hd B (OKyC U pa3Benum koctep. [lefcTBUTENbHO,
B 1763 rony B AHrIMM MHOrO pa3 MOBTOPSIIM 3TOT ONBIT. Bel camu Mo-
JKETe 3TO ciaenaTh. B moxoxuil Ha JMH3Y COCyJ HAJIMBAKOT BOJLY M 3aMO-
paXXHMBAIOT €€, 3aTeM COCYJ CJIerka HarpeBaroT, JUH3a OTIEJISETCS.

TEMA 50 1

PA3JTOKEHUE CBETA HA COCTABJIAIOIIUE
IPA MMOMOIIMU CTEKJIAHHOM MMPU3BMBI. PAJIYTA

Kaxxapiii u3 Bac BeCHOW mocie Moxas Habmogan Ha HeOe pamgyry. Yac-

TO pajayra ObIBaeT IBOMHAas M B Hapojae ee Ha3bplBalOT XacaH-XycaH. Pa-

JYyTy MOXHO Ha0JI0JaTh, KOTJa MOJMBaCIlb JBOP BOJOW W3 muiaHra. Ecinu
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Tnasa V. Ceemosvie signenus

Bbl OyJeTe MATH B CTOPOHY pajyrd, oHa OylIeT OT Bac yJaliaThCs H, HAKO-
Hell, UCUE3HET.

ITepBbiM HccnenoBan pasHooOpasue cBeTOBBIX jdydyeid HbioToH B 1666
rogy. Ilo aTomy caywaro HerooToH Hamucan ciaenyromee: «5 B 1666 rony
(Tpu TTOJMIMPOBKE OMTHUYECKOrO CTEKJIa, HEe uMewriero chepuuecko dop-
MBI) ISl MCCIEIOBAaHMS LBETA CBETOBBIX JIyded MCIOJb30Bal TPEYTroJb-
HYIO IIpU3MYy. I[JISI 9TOr'o 4 3aTCMHMHJI KOMHATy U HJId MPOXOXKJACHHUA COJI-
HEYHBIX Jy4el OCTaBMJI y3Kyl0 Menb. [Ipu3my pacmonoxus Takum oOpa-
30M, 4YTOOBI MPOXOJAIIHE Yepe3 Hee JIyuH Majand Ha MPOTUBOIOJIOKHYIO
creHy. Sl momyumn OolnbIIOe yJOBIETBOPEHHE, YBHIEB Ha CTEHE >KUBHIC
oBETa». OTOT ONBIT Bbl CAMU MOXKETE IMOBTOPUTD.

Hunst aToro nyu cpera, uaymud ot CoJHIA WM 3JIEKTPUUYECKON JaM-
MIOYKH, HANPaBISIOT Ha TPEyrojbHyr npusmy. [lagamomuili Ha npusMmy
Oenbiii cBeT pasinaraeTcs Ha cemb 1BeToB (puc. 114). Ilopsigox pacmoso-
JKEHHUS UBETOB CIEAYIONIMN: KPACHBIN, OPaHXEBBIM, >KEITHIH, 3EIEHBIN,
rony6ou, cunuii u ¢uosnetoBsiii. M300paxkenue, cocrosimee M3 CeMH
HBETOB, HA3BIBAKT cnekmpom. BBIXOISAMUNA U3 NPU3MBL JIyd HE TOJBKO
UMEET IBET, HO U PacCEHUBAECTCS MO CPABHEHHUIO C BXOIAIIUM. UTOOBI BbI-
SCHUTh NPHUYUHY BTOTO SBIEHMSA, OCTABUM BUJIMMBIM TOJIBKO OJIMH Jyd,
BBIXOJSIMUU W3 IPHU3MBI, OCTaJlbHBIE NpPUKpoeM. Ha myTw OCTaBIEHHOTO

Puc. 114
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Pasznosicenue ceema na cocnwgnsowue npu nOMowU cmexkiaHHol npu/mul. Padyea

Jyda NMOMECTUM npusMy. M3MepHuB OTKIOHEHHE NPOUIEAIIUX Yepe3 IpH-
3My Jydel, YBUIUM, 4YTO JIY4Hd Pa3HbIX IIBETOB OTKJIOHAIOTCS Ha pas-
audHble yrapl. Camoe 00iblIOE OTKJIOHEHHE MMeeT (HUOJICTOBBIM Nyd, a
caMO€ MaJIEHBKOE OTKJIOHEHHE HMMEET JIyd KpacHoro nsera. Ecim ¢ mo-
MOIIbI0 BTOPOH MPU3MBI COOpaTh BCE NMYYKH CIEKTpPa, TO OMNATH MOIY-
gutcs Oenblii cBeT. DTUM HproToH gokasan, yro uaymuil ot Connia Oe-
JBI CBET COCTOUT W3 CMECH Pa3JMYHBIX LIBETHBIX Jy4YE€H, CIOKEHHBIX B
pa3IMyHOU NPOMOPIUM U NEHCTBUTENbHO, B AaidbHemem HOHr monyuun
Oenblil CBET, CI0XKHB HE CEMb, a BCETO TPH IBETa: KpPAacHBIH, Toay0oi,
3eneHbli. Ecnu 3TH TpW 1BeTa CKJIAABIBATH B Pa3IMUHON MPOMOPUHHU, TO
MOXHO TOJYYHUTh BCE OCTaJbHbIE LIBETAa. B COBpEMEHHBIX LBETHBIX TEJE-
BU30pax BCE I[BETA NOJIY4YalOT NPHU CIOXKEHUHM ITHUX Tpex 1BeToB. Ilpen-
METbl MMEIOT pa3HbIM IBET OT TOTO, YTO B MaJarolleM Ha HUX CBETE OHHU
OMH LBET MOTJIOIMAIT, a Apyro-orpaxarmT. Hampumep, kpacHbIil map
OTpakaeT TOJBbKO KpPacHBIM LBET, OCTaJbHBIE IOrjomaer. YepHoe Telo
NOrJoU[aeT NpaKTUUYECKH BCE Majalollde Ha Hero mBeTa, a Oeixoe - Bce
OTpaxkaer.

3HayuT, paayra obpaszyeTcs OT TOro, UYTO Jy4d OTPa)KaloTCs U Ipe-
JOMJISIIOTCS OT JOKAEBBIX Kallellb, KaK OT MPU3MBI.

ApuCTOTENb CUMTAN, YTO pajgyra COCTOUT M3 TPEX IBETOB: KPACHBIMH,
3eJeHbld, (uonetoBblii. HpIOTOH ’Xe cHayana BBIACIUI MATh LBETOB B
pamyre: KpacHBIH, KEJIThIH, 3€JCHbIH, CUHUM, (uoneTtoBwiii. Ilo3gHee oH
CUMTAJl, 4YTO HMEETCSA AECATHh LBETOB, 3aTEM OCTAHOBMICSI HAa CEMH LIBE-
Tax. B NEWCTBUTEIBHOCTH €CJIM BHHUMATEJIBHO CMOTPETHh Ha paayry, ILBe-
Ta pasneneHsl ApyTr oT apyra He uerko. Ludpa cemp mpunHsATa ycioBHO,
T.K. 3TO HM€eT olpeaeneHHoe 3HaueHue. CeMpb uyjaec cBera, CEMb CJO-
eB HebOa, ceMb AHed Hemenu W T.4. [lociie rpo3sl pamyra ObIBaeT SPKOW,
a mocne cinaboro AoXAs Tyckioil. UeMm HHMXKe COJNHIE K TOPU3OHTY, TEM
OoJsbIlie pa3Mephbl paayTH.

fV\ L Moocno nu co écex cmopon ¢gonmana nabaiooams paoyay?
" * 2 Ibno 6yoem 6uOHO Ha IKpaHe, eClu HA NPUMY HANPAGUMDb TIyY 0OHO20 Yeema?
3. Hooymaiime, nouemy nebo conyboe u nouemy npu 3axooe u eocxooe Coanya

Hebo oxpawiugaemcs 8 KpacHuli ygem?
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* PacnonoxeHrne LBETHBIX MOJIOC B CIEKTPE MOXKHO Y3HATh, €CIU

BCIIOMHUTH (pazy: «Kaxablii OXOTHUK KeJaeT 3HaTh, TJe CUIAT

¢dazanbl»y. HayanpHas OykBa KaXJI0oro cioBa 3Toil ¢pa3bl coBma-
Jnaet ¢ HadanbHOUW OykBou 1Beta. K - kpacHbiil, O - opanxessiit; X - xein-
ThIi; 3 - 3enenwiit; I' - rony6oii; C - cuaunid; @ - (HHUOIECTOBBIN.

TEMA 51

JJABOPATOPHAS PABOTA. U3YYEHHUE OTPAKEHMUSA
CBETA C IOMOIIBIO IIJIOCKOTI'O 3EPKAJIA

Heobxooumvie npunaonesicnocmu. ONTHYICCKUN TUCK ¢ 100aBICHHBIM
MJOCKMM 3€pKajoM, «CBETOBas yKa3Ka» WM pacCUuMTaHHas Ha HampsoKe-
HUe 3-6 BOJIBT JJIEKTpUYECKas JIaMIIOYKa HaKaJWBaHUs, Oeyias MIIOTHas
Ooymara pasmepom 160x200 mm.

Bvinonnenue pabomeul.

1. CobGepute ycTpoHCTBO, MpeaAcTaBiecHHOEe Ha puc. 115.
B CEpeJMHE ONTHUYECKOTO JAUCKAa YCTAHOBUTE IIIOCKOE 3€p-
KaJo.

2. Ha kparo ONTHYECKOTO JHCKAa 3aKPENUTE «CBETOBYIO
yKa3Ky» (MU DJIEKTPUYECKYIO JIaMIOYKY HaKaJluBaHMHS),
HanpaBbTE HA HETO JIyY.

3. H3menute yroa majaeHUS W OMPEAEIUTE COOTBET-

Puc 115 CTBYIOIIUN €My yroil OTpaxeHus. Pe3ylnbTaThl 3aMUIINATE

Ha IIKOJIbHOM JOCKE

4. TlpoBepbTe PaBEHCTBO yIJia MAJICHUS U yIja OTPaKEHU.

5. benas mioTHas Oymara ycTaHaBJIMBAETCS B ONTHYECKHH ITUCK CO
CTOPOHBI OTpa)aeMoro Jjiyya, Opu 3TOM Ha Oymare OyJeT BUJEH OTpPakKeH-
HbIl syd. Ecinm cimerka moBepHyTh Oymary, MOKHO YBHUAETh Hadalo OTpa-
KEHHOTO Jy4a. U3 3ToT0 siIBIIEHUS CHeNalTe BBIBOJBI.

6. YCTaHOBUTE «CBETOBYIO YKa3Ky» C JI€BOM CTOPOHBI ONTHUYECKOTO
JMCKAa U MOBTOPUTE OIIBIT.
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H3yqel-mepa3ﬂoafceuuﬂ ceema Ha cnekmpsvl npu nomowu CMEKNISAHHOU npu3mol

1. Kax coomnocumcs yeon nadenus ¢ y2iom ompaiceHus?
2. Kax pacnonazaemcs ompasjcenHulii 1yy no omuoweHnuio k nadaiowjemy? Haxooam-
€A 9MU 1YY HA OOHOU NAOCKOCTU UL Hem?

TEMA 52 1
mmasamAamamni
N3YUYEHUE PA3JTOXKEHUSA CBETA
HA CHEKTP IIPH IMOMOIIMU CTEKJAHHOW NPU3MBbI

Heobxooumvie npunaonesxcnocmu. IlpoexumonHsli anmapat (ycTpou-
CTBO, MMEIOIEe BHYTPH DSJICKTPUYCCKYIO JIAaMIy HAKaJIMBAaHHS W OITHYE-
CKYI0 cHCTeMy sl (OKYCHPOBAHHUS CBeTa), NPU3MbBI, U3TOTOBICHHBIEC W3
pa3HBIX CTEKOJ, MEPEHOCHON JKpaH.

Boinonnenue pabomel.

1. Cobepute ycTpoiicTBO, mpeacTaBiIeHHOE Ha puc. 116.

Puc. 116

2. BxiarouuTe NpOEKUMOHHBIM ammapar, W HampaBbTe Y3KHH Jyd cBeTa
Ha Tpu3My (I 3TOTO Jyd U3 MPOCKIMOHHOTO ammapara MpOIMyCKalT de-
pe3 y3KYIO IIEIb).

3. [loBopauuBas npu3My, CO3J4aiiTe Ha NEPEHOCHOM 3KpaHE YETKOE H30-
OpaxeHue crnektpa. Ha skpaHe n3mMepbTe MIUPUHY CIEKTPA.

4. [ToBTOPUTE OMBIT C APYTOM MPU3MOH.

5. NU3yunTe 3aBUCHMOCTh MIMPHUHBI CHEKTPa OT BUJA CTEKJIa MPU3IMBI H
OT LWIMPUHBI OCHOBAHUS MPHU3Mbl. Pe3ynbTaThl 3aNUIIUTE HA JOCKE.
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Ojx  /* KM 3agucum yeon nogopoma ayueil, blXx00AWUX U3 NPU3MbL, OM yeema ayua?
'

2. Kaxos nopsook pacnonosicenus iydeil 6 cnekmpe?

3. Houemy wupuna cnekmpa 3a8ucum om WUPUHbL OCHOBAHUSL NPU3MBbL?

IIpumepsl pemrenusi 3axad.

3agaua 1. Ha puc. 117 mokazaH majammuid Ha
BOTHYTOE 3€pKayio Jyd. B kKakoM mOpoMexyTKe Je-
JKUT OTpaXeHHbIM nyd? M - 1neHTp 3epkana, F -
¢dokyc 3epkana.
Pemenune. B BOrHyTsIX 3epkalax JIyd, UAY-
MU TMapajuieIbHO TJIABHOW ONTHYECKOW OCH, IO- Puc. 117
cle OTpaXXeHHsS OT 3epKaja MPOXOAUT depe3 ¢o-
kyc. Eciam nayuy nmpuxoauT ¢ paccTosHus OoJiblie-
ro, 4eM LEHTp 3€pKaja, TO OH IMOCJe OTPaXEeHUs
NPOXOAUT MEXIYy Toukamu M w F.
3agaua 2. JIBa TOYCUYHBIX HCTOYHHKA CBETa, Ma-
JICHbKUW IIapUK W 3KpaH pacrnojiaraloTcs, Kak IMo-
kazaHo Ha puc. 118 a. IlokaxwuTe, KaKk Ha dKpaHe
o0pasyeTcs T€Hb M MOJYTEHb OT IIapHKa.
Pemenue. Pemenue 3agaun MOXKHO IIOKa-
3aTh, HAaYEpPTUB cxeMy xona jayudeil. B oOnactu JI
Ha 2KpaHe OyJAeT TeHb, a B 00iacTu B - MOJYyTEeHb
(puc. 118, 6). Puc. 118
3anauya 3. B Boruytom 3epkaine ¢ GpokycHbIM paccrossHueM 20 cM u30-
OpakeHMEe CBeYM MOSBUIIOCH Ha pacctosiuuu /=3 0 cM. Haligute paccrtos-
HHUE MEXIY 3epKajlaMu MU CBEYOM?

Hano: dopmyna: Pemenmue:
F=20cMm YBenu4yeHue NyIbl 1= L 1 3.2
/= 30 cm 1= 1+ 1 d 20730 60

Fofod S
60 cMm

Tpebyercst HaiTh:
d=1

6y —

\
f £/=60 cwm.
Omeem: 60 cm.
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Koumponwuuie éonpocwet k 2nase V

KOHTPOJIBHBIE BOITPOCHI K I'JIABE V

Kakue MCTOYHMKHM H3 NPUBEACHHBIX HWXKE SIBIISIOTCS €CTECTBEHHBIMH HC-
TOYHUKAMH CBeTa?

L Jlyna. 2. Comuue. 3. 3Be3gpl. 4. DnekTpuueckas jammouka. S. 30J0Toi
KyK. 6. HactonbHas nammna.

A L2 3 B)4, 5, 6. C 235 D) Bee.

CBeT, U3Iy4YyeHHBIH HUCTOYHHUKOM S, uepe3 mpensarcTBue 7 momagaer Ha
akpaH. Kotopbie u3 Touek 4, B u C okaxyTcsi B TeHU?

A) Touxka 4.

B) Touka C.

C) Touka B.

D) Touku 4 u C s m

JIyd xaKkoro mBeTa OTKJIOHUTCS Ha OOJBIIHIA YToJl TOCIe TPEYTrOIbHON MPU3MBI?
A) OuoneroBblil. B) 3enenspiii. C) KpacHhpiii. D) Cunuii.

ECJ'II/I 3€pKajlo MOBCPHYTH HA YIoJ a, Ha KaKOfI YIroJl MOBCPHETCA OTPAKCH-
HBIH OT 3epKaia Jy4?
A)a. B) 2a. of. D) 2

Ecnu mpenmMer HaxoauTcs Ha paccTOSIHUM OouibineM, 4eM 2F, kakuMm Oyner
MoJTy4eHHOe m300pakeHne? F - (OKYyCHOE pacCTOSHUE.
A) JleiicTBUTEIIBHOE, YMEHBIIIEHHOE, 00paTHOE.

B) [eiicTBuTenpHOE, YMEHBLIEHHOE, MPSIMOE.

C) MHumMoe, yBenrueHHOe, 00paTHoe.

D) Muumoe, yMeHbIIIeHHOE, 00paTHOE.

Ecmu cmoTpets Ha 3epkana K u L, Kakue u3 mpej-
METOB, PAcCMOJOKEHHBIX B TOUKax 1, 2 U 3, MOXKHO
YBHJIETh B 000MX 3epKayax?

/11111 K

1 3
A) Tonbko 1
B) Tombko 2 2
C) Tonbko 3.
D) 1u3

0,
Kakue nBera HyKHO cMelaTh B ONPEAEICHHOU &

MPOTIOPIIMHU, YTOOBI MMOJTyYUTh OeNblid cBET?
A) Tomy6oii, 3enenbiif, puoneroBslii. B) 3enenslii, kpacHbIN, TOIYOOI.
C) Kenrslil, cunuii, GpuoneToBbIN. D) OpanxeBblii, roay0oi, 3eleHbIH.

153



Tnasa V. Ceemosuvie signenus

8.

B xaxkoii o0iactu mosryuntcs: uzoOpaxkeHue npeamera AB1
A) Mexny OF.
B) Mexny F u 2F.
C) Hanpure 2F.
D) B Touke 2F.

2F 4 e F 2F

Kotopast u3 npuBeaeHHbIX JTMH3 coOMpatoas?
A) 12
B) 2, 3.
C) 3,4

D)4, 5.
1 2 3 4 5

10. YenoBek CTOUT mepell MIOCKUM 3epKajioM. Kak M3MEHUTCS] pacCTOSIHUE MEXIY

1L

YEJI0BEKOM U €ro M300pakeHHeM, ecIM OH IMPHOIM3UTCS K 3epKaiay Ha 1 m?

A) Ha 2 m ymeHbIIHTCS. B) Ha 1 m ymensmmres.
C) VYBenuuutcsd Ha 2 M. D) VBenunuurcs Ha 1m

Caer mneperuen U3 Bo3lyxa B CTEKIO, U3 CTeKJa B Boay. Kak m3MeHHTCS CKO-
pocTh cBera?

A) Ilpu mepexome W3 BO3AyXa B CTEKIO YBEIMUYHUTCA, a MPU HEpEXoje H3
CTEKJIa B BOJy YMEHBILIUTCS.

B) Ilpu mepexome W3 BO3ayXa B CTEKJIO YMEHBIIUTCS, a IPH HEPEXoae W3
CTEKJIa B BOJY YBEIUYUTCH.

C) Ilpu mepexone u3 BO3AyXa B CTEKJIO YMEHBIIUTCS, a MPU MEPEXOJe 3
CTEKJIa B BOJly HE MEHSIETCH.

D) Ilpu nepexonie U3 BO3ayxa B CTEKJIIO M U3 CTE€KJIa B BOAY YMEHBIIUTCS

12. Ecnm Ha mpeaMeT U3 KpacHOTO CTEKIJIa CMOTPETh Yepe3 CTEKIIO 3eJICHOTO IBeTa,

13.

KaKoro 1peTa Oyzaer npeamer?
A) 3eneHslil. B) KpacHhpiii. C) TeMHO-KENThIi. D) Yepuprii.

®dokycHoe paccrosiHue JUH3bI 4 cM. CKONBKUM JUONTPUSM paBHA ONTHYE-
CKasl CHJa JIMH3bI?

A)25. B)4  (C)04. D)025

14 *Ha xakoM pacCTOSIHUU (d) HY>KHO PacHOJIOKUTh MPEAMET OT JUH3bI ¢ POKyC-

HBIM paccTosiHieM F, 4ToObI MOXKHO OBUIO MCHOJIB30BAaTh €€ B Ka4eCTBE JIYIIBI.
A) d>2F. B) F<d<2F C) d=F D) d<F.
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3aknrouumenvhas 6beceoa

SAKJIIOUUTEJIBHASA BECEIA

B HH)K@HpHBCI[GHHOfI Ta6J'II/ILIe Bbl O3HAKOMHUTCCH C KPATKUM COACPIKaA-
HHCM TCM, H3JI0KCHHBIX B I'JIaBC V.

Ucrtounuxku Tak Ha3plBarwTCs T€Ja, U3Jy4dYarOoumue CBECT. VCcI0BHO AensATCS Ha ecTe-
CBE€Ta CTBCHHBIC U UCKYCCTBEHHBIC.

Ipuemuuku Tena, paboraomue nox BosxaeiicrBuem cBeta. PoTonneHka, porobyma-
cBeTa ra, BUJeoKkaMepa, CoJIHeuUHble OaTapeu u Ip.

Pacnpoctpa- B mnpospauHoli ofHOpPOOHOH cpene CBET pacHpocTpaHAeTcs NPAMOIHU-

HeHHue cBeTra HeWHo. JImHUSA pacnopoCTpaHEHHUS CB€Ta HA3bIBACTCH JIY4YOM CBCTA.

3axoH mnpe- y  Yroa Mexjay NajailluM Jy4yoM M NEPIEHIUKYIAPOM,
JTOMJIEHAA Y/ | BoccTaHOBNEHHBIM K IUIOCKOCTH B TOUKE NMAaJeHHS, Ha-
cBeTa N L 3BIBACTCS yIJIOM MHaJeHUs (I, yrojl MEeXJy OTpakeH-
a=y 2 Hbim Jy40M W TEPHEHAMKYIAPOM HA3BIBAETCS YIIIOM

OTpaXkeHus y. YIoJ majeHus PaBeH yriy OTPakecHHUS.
Hpenomie- VYron Mexay NpeIOMIEHHBIM JIy4dOM U TEpNeHIAUKYNs-
HUE CBETA I poM, BOCCTAHOBJIEHHBIM M3 TOYKHU MAJCHHUA Jyda, HA3bI-
N J BawT yrioMm mnpeiomienus fi. Ilpu nepexone nyua W3
\ 7 cpenbl ¢ OOJIbIIEH CKOPOCTHIO CBETA B CPEAY C MEHbBIIEH
I "  CKOpPOCTBIO CBETa YroJj MpeJoMIeHHS OyIeT MEeHbIIe

! yria majeHus.
Teunsn .

W monyTeHb A W3-3a NpSIMOJUHEHHOTO PacIpOCTPAHEHHS CBE-
; Ta o0jacTh 3a mpeaMeTOM, KyjJa He momajaaeT
A CBET, Ha3bIBaeTCs TEHHIO, a 00JAaCTh, KyJa CBET

/ Tmomajaer 4aCTUYHO, HA3BIBAETCS MOJIYTEHBIO.
3aTMeHHnEe l SBnenue, koraa JlyHa HaxOIUTCS MEX-
ConHna yiy*E o * ny ConnueMm u 3emiuei. JlyHa 3akpbiBa-
.ol - c Coruge eT nyum, uaymue ot ConHna K 3emie.
@i i /-,\ \ B 3aBHCHMOCTH OT MECTOIIOJOKEHMSI

HaOaogaTeass Ha Bemne HaOI0 MaeTcs
MOJIHOE MJIM YaCTHYHOE 3aTMEHHE.

3aTMeHHE N "

\ Jhma SlBneuue, xorma 3eMNs HaXOAUTCH
TyHer (ot " t Mmexay Connuem u JlyHoil. 3eMHasd

"X, " M]ﬁbl TeHb magaeT Ha JIyHy
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CkopocTh
cBeTa

3epkaino

[TocTpoe-
HHE H30-
OpaxeHus B
chepuuec-
KOM 3epKaie

JInnza

ITocTpoenue
n3obpaxe-
HUI B JIMH3E

Onruyeckue
npubdopsl
CrmekTp
UCITyCKaHHS
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Ilpooonscenue

IlyTh, mpoliieHHBIH CBETOM B OJHOpOAHOW cpene 3a 1 cek. CkopocTh
ceera B Bakyyme paBHa u=300000 xm/c. B ocraiapHbIX cpemax oHa
MeHbIIe. B mpuponxe HM OIHO TEJIO WM YacTHUIAa HE MOXKET JBUTaThCS
CO CKOPOCTBIO, PAaBHOM WJIM NpeBbHIMIAIMUNA ckopocTh cBeTa. CKOpOCTh
cBeTa BIEpBbIe M3MepeHa garckuM ydeHsiM O. Pémepom B 1676 1.

CrekJssHHas NJIAaCTHUHA, MOKPHITas ¢ OJHOW CTOPOHBI cepedpoM. B 3aBu-
CAMOCTH OT (OPMBI IIACTUHBI PA3JIMUYAIOT IJIOCKHE, BBINYKIBIE M BO-
THyThIe 3epkana. M3o0pakeHue mpeamera B IUIOCKOM 3epKane ObIBaeT
MHHUMOE, NpsIMOE, paBHOE MO pa3MepaM IpeaMeTy, HaxOJUTCS OHO Ha
TaKOM >X€ pacCTOSHUM 3a 3€pKajoM, Ha KaKOM IMpeJIMeT pacloJIOKEH
nepe] 3epKajioM, IpaBoe U JEBOE MEHSIIOTCS MECTaMU.

1, Jns mocTtpoeHHUsT U300pakeHHsT JOCTATOY-

) HO JBa jJyya:
1 2P~ Ty It? * OT KOHIIa IpeaMeTa 10 (oKyca 3epkaina;
r/ I * HalpaBJIEHHBIH OT KOHLA IpeaMeTa mnapai-
h— / JeTbHO TTaBHOW ONTHYECKOH OCH M TOCIHe OT-

» paxxeHHs IpoXoJsamuil uepe3 Goxyc 3epkana.

IIpo3paunoe Teno, OrpaHMYCHHOE C OBYX CTOPOH CHEPHUYCCKHMH MO-
BEpXHOCTAMHU. Buasl nuH3: Beinmykias (coOuparomas), BorHyTas (pacce-
uBaroias). PaccrtosHue oT (okyca IO ONTHUYECKOTO IEHTpa JUH3Bl Ha-

3pIBAlOT (POKYCHBIM paccTosiHMEM {F) nuH3bl. D= -Jr - ontuyeckas cuia

AMH3BL D - = 1 nontp (muontpus).
gV7 3: Juns mocTpoeHUs M300pakeHHs JOCTATOY-
Yo 2F  &° HO IBa nayya:
2FAF 1 X * OT KOHLIAa IIpeaMeTa A0 LCHTpPA JIMH3bI,

* HamMpaBICHHBIA OT KOHIA MpeaMeTa mapa-
JIENIHO TJIaBHOM ONTHYECKOH OCH, IMOCIIe JINH-
1 361 mpenomistercs (B coOuparolieii JMH3e), mo-
clie TPEJIOMIICHHSI OH MPOXOJUT 4Yepe3 TIaB-
HBIH (JFOKYC JIMH3BI (B pacCeHBAIOICH JTUH3E).

[IpoexkunoHHBIN anmapar.

Paznoxenne 0Oexoro ceera Imocie OPOXOXKACHHUA UYCpE3 TPECYTOJbHYIO

npu3My Ha IBeTHble Tyud. COCTOMT M3 7 IBETOB: KPACHblU, OpAHIICe-

6blil, JCelmblil, 3elenblil, 20ay00U, cunull, Guoremosulii.



3BYKOBBDIE
ABJIEHUASA

UCTOYHUKH M NPHUEMHHKH
3BYKa;

pacnpocTpaHeHHe 3BYKa
B Pa3JIMYHBIX Cpeaax;
3BYKOBbBI€ BeJMYUHbBI;
oTpakeHue 3BYyKa, IX0;

HCMOJIb30BaHUE 3ByKa
B TeXHHKE;

MY3bIKaJbHbIE 3BYKH
U UHCTPYMEHTBI;

3BYK H 310POBbE;

apXUTEKTYpHasi aKyCTHKA.



I'nasa VI. 38ykoevie agnenus

BBOJIHASI BECEJA

MpbI Bcerga HaxoguMcs TMOJ BIUSHUEM pPa3JIUYHBIX 3BYKOB: pa3rOBO-
pa mojel, mymMa MaliuH, MY3BIKH, PaclIpOCTpPaHSIOmENWcss OT pPaJHuoIIbl
U TEJNEeBU30pa, )KypuaHUs BoAbl U T.n. HexkoTopwsle U3 HUX HaM HpaBsTCs,
a HEKoTophle - HeT. OT 3BYKOB yJyulllaeTcsl Halle HACTPOEHHE, MBI ILJIO-
IOTBOPHO paboraem, yuyumcs wid HaoOopot. I[TocpencTBoM 3ByKa JIFOAH
obmiarotTcss Ipyr ¢ apyrom. B mpoimecce oOmieHust pa3BuBaeTcs oOmie-
cTBO. YesoBEK NaBHO HAy4yWJICS NOJb30BATHCS 3BYKaMH. M3yuuB 3aKOHBI
3BYKad, OH HU3IrOTOBUJ PA3JUYHBIC MY3bIKAJIbHBIC HHCTPYMCHTEIL. I/I306peJ1
3JIEKTPOMY3bIKAIbHbIE HHCTPYMEHTBI, CO3JIAIOIINE HCKYCCTBEHHBIN 3BYK.
Bbl He pa3 Ha KOHIEpPTaxX CJBIIIANIH, KaK MY3bIKAHTBl IOJB3YIOTCS TaKU-
MU HHCTPYMCHTAaMH. B MEOUIMNHE OJIsI BBIABICHUSA 00JIE3HH U €€ JEeUYEHUs
UCITOIB3YIOT PAa3HOBHIHOCTH 3BYyKa, Ha3bIBA€MYIO YIbTPa3BYKOM. YIbTpa-
3BYK HCHOJIB3YIOT M B HAay4YHO-UCCIIEJOBATEIbCKUX LENSAX IS Ompenele-
HUS KadecTBa TOTOBOW MPONYKLHH, IS OMpeAeseHUus TIyOUHBI MoOpei u
OK€aHOB H T.Z. ILHH YCKOpEHUA HEKOTOPBIX XHUMHUUYCCKHUX IPOLECCCOB, IJId
OYHMCTKH MEIKUX M XPYNKHUX YacTell MalluH M MEXaHHU3MOB HCIIOJb3YyeTCs
3BYK C OOJIBIIION MOIIHOCTBIO.

TEMA 53

UCTOYHUKHU U IPUEMHHUKHU 3BYKA

Jlnss Toro 4toOBl y3HATh, Kak oOpa3yeTcss 3BYK, HPOBEIEM CIEnyIo-
mui dkcrepuMeHT (puc. 119). Bo3pMmem nuHE#Ky, TOJIOXKHUM €€ Ha CTOJ,
BBICTAaBUB OJIMH KOHEI] 3a Kpad crtona. BTopoil kKoHen npugaBuM pYyKOM.

Kak IOKa3aHO Ha pucyHke. Eciu Temeps
HaJaBUTh Ha BBICTYNAIOIIUA KOHEI[ U OT-
MYCTUTh, TO YBUJIUM, YTO KOHEIl JUHEHKHU
HayHeT KojebaTthcsa. Co3pmaeTcs nu  NpU
3TOM 3BYK? VYKOPOTHM BBICTYHAIOLIYIO
Puc. 119 4acTh JIMHEHKU W NPOJOJKUM IKCHEpHU-
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Hcmounuku u npuUemMHuKu 368yKa

MeHT. Mbl ycasimum 3ByK. Eciin Mbl Oynem ykopauuBaTh KOJIEOIIOLIYIOCS
4acTh JTUHEHKHU, 3ByK OyAeT CIBIMIEH Bce Oojiee OTYESTIHBO.

3HauyuT, y BCEX MCTOYHHUKOB 3BYyKa JOJDKHO 4YTO-TO Koisiebarwbes. Jleii-
CTBUTEJIbHO, €CIIM Ha JUHAMHUK, Kak IoKa3zaHo Ha puc. 120, momoXuTh
MEJIKMEe KYyCOYKH NpPOOKH, MIACTMACCOBBIE IIAPUKU WIH MYJIbKH OT UTPY-
II€YHOI'0 NHUCTOJIETA, TO 3TU INPEAMETh HAYWHAIOT MOANPBITMBAThH, KOrja
JUHAaMUK HCIYCKAEeT 3BYK.

[TouemMy MBI He cAbIIANM 3ByKa KOJEOIIOIMIEHCs MIMHHOW JTHHEHKH?
Jns Toro 4ToOBI B 3TOM pa3o0paThCs, BBEIEM BEIWYMHBI U MOHATHS, Xa-
paKTepu3ymLe KojaedaHus.

1. Konebanusamu Ha3bIBAKTCH MPOLECChl, MHOTOKPATHO MOBTOPSIO-
muecs: yepe3 onpeaejeHHble MPOMEKYTKH BpPeMEHH.

2. Yucao moJIHbIX KoJie0aHUii, coBeplIaeMbIX 3a OJHY CEKYHIy, Ha-
3bIBAT yacmomou xojebanuti. Yactora obo3nadyaeTcs OykBou v. Exu-
HULeW dacToThl Kojebauuii ciyxut repu (I'm). I'epu paBen wacrore, mpu

KoTopoii 3a 1 cex coBepmaercs 1 xonebanue: 1 I'mp=

UYenoBeyeckoe yX0 BOCIPUHUMAET 3ByKM 4dacToTodl oT 16 mo 20000 I,
3Byk uwacToToW MeHbme 16 I'm HaspiBaeTcs HWHPPa3BykKoM, a YacCTOTOM
Beiie 20000 T'm - yabTpa3ByKOM.

KamepToHOM HasbIBaeTcs NpUOOp, H3JAIOUIUA OJHY 3BYKOBYIO 4a-
croty (puc. 121). Kamepron Obl1 u300peTeH aHTIUNUCKUM MY3BIKAHTOM
Lic. lepom B 1711 rony W uCHONIB3yeTCs JJIsi HACTPOMKHM MY3BIKaJIbHBIX
HHCTpyMeHTOB. KaMepTOH - HM30THYTbIH METalJIU4YE€CKUU CTEepkKEeHb, 3a-
KpeIJICHHbIM mocepennHe Ha jaepxkarene (Hoxkke). YToObl ya0CTOBEPUTHCA.

Puc. 120 Puc. 121
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Inasa VI 38yrosvie sgnenus

KoJieOseTcss KaMepTOH WM HET, IMOJHECeM K HeMYy MalIeHbKHH IIapuK, BH-
camuii Ha HUTKe. [Ipu 3ByyaHun KamepTOHA MIAPHUK OyJEeT OTCKAaKUBAaTh OT
HOXXKM KaMmepToHa. UTOOBl yCHINTH 3BYK, KaMEpPTOH YCTAaHAaBIHMBAIOT Ha
JIEPEBSAHHBIN SIMIUK, OTKPBITHIM C OAHOW CTOPOHBI. DTOT SIMIMK Ha3bIBAETCS
pe3onatopoM. IlosToMy moa cTpyHaMH TakKMX MY3BIKaJIbHBIX HUHCTPYMEH-
TOB, Kak py0al, Ttap, AyTap, TaHOyp HATATMBAIOT TOHKYIO IUIEHKY. YenoBe-
YECKUM POT TOXE MOXO0X Ha KaMepToH. Ecim 43bIk - 3TO KojeOmromieecs
TEN0, TO MOJIOCTh PTAa U FOPTaHb BHIMOJHSIOT POJIb PE30HATOPA.

K mpuemMHMKaM 3ByKa, B MEpPBYI OdYepeab, OTHOCHTCS UYEIOBEYECKOE
yxo. BuyTpu uenmoBeueckoro yxa mumeercs OapaOaHHas MepenoHkKa, Mpu
NomaJaHuM 3ByKa OHa KosebyieTcsi, M 9TO KoJieOaHHe B BHUJIE CUTHAJIOB Iie-
penaercs B Mo3r. YenoBedeckoe yXO MO-pasHOMY YYBCTBYET 3BYK. YXO y
MOJIOJBIX U TIOXMJIBIX JIFOJIEH CIBIIIUT HE OJWHAKOBO. TOYHO TaKkKe pas-
JWYEeH W JAWana3oH BOCIHPHHUMAEMBIX YacTOT y JKMBOTHBIX. baboukwu, co-
0aky, MOIIKM W JIETYYHE MBI BOCHPUHHUMAKIOT YIbTpa3ByK. Jlenbhpun
BOCIMIPUHUMAET YJIbTpa3ByK dactotou g0 200 xl'm.

Jlnga mpuema 3ByKa CO3/JaHbl crneunuaibHbie MUKPO(GOHBI. CI0BO «MH-
KpooH» B3ATO M3 TPEUECKOTO S3bIKa M COCTOUT M3 JBYX CJIOB «MH-
KpOC» - MaJlleHbKHH H «(OoH» - 3ByK. B MukpodoHe 3BykoBbIe KOJieOaHUS
npeoOpasyroTcsl B AJIEKTPHUYECKHE, a 3aT€M YCHJIMBAIOTCS CIIEHUAIbHBIMH
YCHJIUTEISIMH.

Ilooymaiime, Kax obpazyemcs 36yK 6 KAPHAAX U CYPHAAX.

O

1. Ilouemy ymenvuwaemesa 4y8CmeumenbHoCms yxa y niooeu, NOCMOAHHO CAYMAIo-
WUX 2POMKYIO MY3bIKY Ul ayouonievep?
2. Kakue sigieHus 6 npupooe npoucxoosm smecme co 386yKom?

* Undpazyk yacrtoroit 7-9 I'm maryO6HO BiIMsET Ha 310POBbBE JIO-
nei. OH NpUBOAUT K rojoBHOW Oonu u TomHore. Ilpu muurens-
HOM BO3JICHCTBMU BO3MOXEH JIeTalbHBIM Hcxon. Habmromanmcs Takou ciy-
yail. B ogHOM W3 CTOJNMYHBIX T€aTpPOB MOKa3blBajlMu Tpareauro. Bo Bpems
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Pacnpocmpanenue 36yka 6 paziuunuvlx cpeoax

CIEKTAKJIs JOJKEH OblT urpath opraH. UToObl YCHUIHTH BO3ACHCTBHE Ha
3puTeNei, MEXaHUK HEMHOTo M3MeHu1 TpyOy opraHa. Ilocine nHawana crnek-
TaKJIs 3aurpajl oprad, W y JIOJE€il Hadajo NOABJATHCA YYBCTBO cTpaxa. B
pesyabpTaTe JIOJM CHadajla MOOJMHOYKE, 3aT€M MacCOBO CTajld IOKHAATh
teatp. IIpu mpoBepke okazanoch, 4YTO OpraH craji u3iaydaTh MH(}pa3Byk. B
HacTosIiee BpeMs JelicTBHe MH(pPa3ByKa Ha 370pOBbE JIOJAEH H3ydYeHO, H
HEOOXO0JUMO MPOBEPSTh, UMEETCS JIM MH(PPA3BYK Y UCTOYHUKOB 3BYKa.

TEMA 54 1

PACIIPOCTPAHEHHUE 3BYKA B PA3JIMYHBIX CPEJAX

Jns u3ydeHus pacnpocTpaHeHus 3Byka Pobepm boiuas B 1660 romy
npoBesa Takoi skcrmepuMeHT. OH MOMECTHUI Yachl MOJ CTEKJISHHBIM KOJIO-
KOJI. 3ByK OT 4acoB Obl cBOOOmHO cibimieH (puc. 122). ITocme storo cramu
OTKA4YMBaTh BO3JyX H3-TIOJ KOJOKOJAa. 3BYK OT 4acOB Hayaj ociiabeBaTh W
3aTeM IepecTai ObITh CIBIIIUMBIM. 3HA4YUT, AJsS PACIpPOCTPAHEHHS 3BYyKa
HY)XHa cpena. B Bakyyme 1is mepepaum 3Byka HuU4ero Her. Kak ke pac-
npoctpansiercss 3Byk? Ilpum koneOaHWM HOXKEK KaMepTOHAa BO3AYX OKOJIO
HEro C OJHOW CTOPOHBI CKMUMAETCS, C JPYroil CTOPOHBI CO3JACTCs pa3ps-
KEHHe. 3aTeM C)KaTue M pa3psyKeHHe YacTUYKaMHU BO3JAyXa paclpocTpaHs-
€TCsL BOKPYT.

L. PacnpocTpanenue 3Byka B razax. HaBepHoe, Bl 0OpaTUIIM BHU-
MaHHE Ha TO, YTO Ha CTAJMOHAX 3BYK OT PaJUOJMHAMHUKOB, PacIoJio-
KCHHBIX B pAa3HBIX MeECTaX, CHBIIIUTCA HE
OJITHOBPEMEHHO, a Apyr 3a npyrom. CHauana
Mbl BHUJIHM CBET DAKETHHUIIbI, a 3aTEM CIIbI-

UM 3BYK. Bo Bpemsi Tpo3bl mocie BCIHBIIIKH
MOJIHHHU JIMIIb 4Yepe3 HEKOTOPOE BpEeMS MBI
CABIIIMM pacKaThl TI'poMa. 3HAYHUT, CKOPOCTh
pacnpocTpaHeHHss 3ByKa HaMHOTO MeEHbIIe
CKOpPOCTH CBeTa. BmepBble CKOPOCTh pac-
npocTpaHeHWs 3ByKa Obla m3MmepeHa B 1636 Puc. 122

11 - ®usuka, 6 kiacc



Inasa VI 3sykoevie sienenus

rony ¢panmysckum ydeHbiM M.Mepceno.m. Ilpu 20°C ckopocTh 3ByKa
B BO3ayxe paBHa 343 m/c wim 1235 kM/gac. DTO mpuUMEpHO B JBa pasa
MEHBIIE, YeM CKOPOCTh pyKeHHOH myau. CKOpOCTh 3ByKa pPacTeT ¢ MO-
BBIIICHUEM TeMmIepatypbl Bo3nyxa. Tak, mpu 10°C ona paBHa 337,3 wm/c,
npu 0°C -331,5 wm/c, mpu 30°C -348,9 m/c u npu 50°C -360,3 m/c. B
Tabauie maHbl ckopocTH 3ByKa npu 0°C mis pas3iMdHBIX Ta30B, XKHIKO-
CTEH W TBEPHABIX TEI.

2. PacnpocTpaHeHue 3BYKa B KHAKOCTHAX. Tak Kak MIOTHOCTH
KHUJKOCTH OOJNbINE, YeM IIJIOTHOCTH Ta30B, TO CKOPOCTh pacmpocTpa-
HEHHs 3ByKa B HHUX Oonpmie, yeM B razax. CKOpOCTh pacmpocTpaHe-
HUS 3ByKa B BoJe BIepBble usMmepunu Joc. Konnadon w H. Ilmypm
B 1827 rony na Xenesckom o3epe B lllBedinapuu. [Ipu temmeparype
8°C ckopocth 3Byka B Bonme paBHa 1440 m/c. Hekotopseie cpeau Bac,
HAaBEpHOE, BO BpeMs KyNaHUs CIBbIIIAINA 3BYK OT yJaapa ABYX KaMHeEMH
noa Bojgod. Haxonsch BHE BOJABI, Mbl HE CJABIIIMM 3BYKH, pacupocTpa-
Hiomuecs B Boje. [loaTomMy paHblie JIOAM AyMalu, YTO PHIObI HE U3-
AT 3BYKOB. BripakeHue «HeMm, kKak poiOa» HeBepHo. Ha camom nene
U pbIOBI, W KUTBI, W NeAb(HUHB HM3AAT 3BYKHM U OOMmMAIOTCA APYT C
apyroMm. 99,9% 3Byka, u3naBaeMoro B BOJE, OTPAXaeTCs MOBEPXHO-
CTBKO BOJHBI. Touno Takxe 3BYK, I/I3ILaBaCMI)II71 B BO3AYyX€, HC IMPOHHUKA-
€T B BOAY.

3. PacnpocrpaHenue 3Byka B TBepAbIX TejaX. UToObl M3y4UTh 3TO,
clenaeM UrpyuiedHsiil TenedoH. Bo3pMmem NBe MycThle CIUYEYHBIE KOPOO-
KM, U3TOTOBJIEHHBIE U3 JiepeBa. B Kaxaylo KOpoOKy MOJIOKHM MO CHUYKE.
Bo3bMeM AIMHHYIO HHUTKY, W, CllellaB OTBEpCTHE B KOPOOKax, MpOJeHEM
4epe3 HHUX HUTKY. 3areM 3aBsKEM KOHIOObBI HHUTKH HA CIIMYKaXx. 3aKpOGM
KOpOOKYy M Tyro HarsHeM HHUTKY. Temedon roroB! JlaliTe omHy KOpOOKYy
TOBApHUINYy W TOMPOCUTE MPHUIOKHUTH €¢ K yXy. Bo3pMuTE CBOIO KOpOOKY,
HAaTSHUTE HUTKY M TOBOPUTE B KOpPOOKY, TOBapuIl Bac OYyAET CIbIIIATh.
31ech 3BYK IepenaeTcs 4epe3 HHUTKY. Ecim NpuiIokuTh yXO0 K peibcam,
TO, HC BUOA CaMOIo Io€3aa, MOXKHO YCJbIIIAaTh, YTO OH HICT. B KHHO, Ha-

IpUMep, UHACHLBI Y3HAIOT O MPUOJMKEHUU BCAIHUKOB WU 3BEpeH, MpHu-
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38yK06bl€ Ge/IUHUHbL

JI0XKHUB yX0 K 3emuie. M3 TaGmuIlbl BUIIHO, YTO CKOPOCTH 3ByKa B TBEPABIX

Tejiax camas OOoJIblas.

Tabauya 5
V, m/c v, m/c
T'a3s ’ Kunkoctu ’ TBepabie Tena y, m/c
npu 0°C npu 20°C pA S
A3zot 333,6 Mopckas Bona 1490  AnroMunHuHi 6260
Kucnopon 316 AneTtoH 1192 Kenezo 5850
Yraepon (II) okcun 338 I'nuuepun 1923 30510TO 3240
Apron 319 PryTs 1451 Mens 4700
Xnop 206 OTHIOBHIH COUPT 1188 Cepebpo 3620
1. BuuMaTensHO mocCHIymiaiTe 3ByKH, M3JaBacMble BOJOW B 4alii-
HUKC OT HadaJla Harp€BaHUA O KHUIICHU. Pe3yHBTaT O6cy,I[I/ITe B
KJ1acce.
2. Ecan ecTh BO3MOXHOCTH, 3alHIINTE CBOM T'OJOC HAa MarHuTO-
¢boH u mpociaymiaiiTe 3anuch. Y3HaIU JU BBl CBOW roJjioc?
1 Ilouemyy caenvix cayx 6oaee 4y8cmeumenbHoill?
2. B kakom clyuae 38yK pacnpoCmpaHsiemcs 0aiouie: 8 menyio no200y ulu 6 Xo-
n00uy10? Ilonpobyiime damv obvacHeHuUe.
TEMA 55 1

3BYKOBbBIE BEJINYHUHDbI

3Byku OBIBAIOT TPOMKUMHU H CIaOBIMU, BBICOKUMHU U HU3KUMHU, TPHUSAT-
HBIMU U HENPUATHBIMH. UeM OHM oTiuyaroTcs Apyr oT apyra? Jas storo
BBEJICHBI CIEIIUAIBHBIE BEITUYUHBI.

1. I'pomkocTh 3Byka. Ciierka ylapuM pe3MHOBBIM MOJIOTOYKOM IO OJHO-
My M3 BETBEW KaMepTOHa, M300pakeHHOTo Ha puc. 121, mycTh mapuk He Ka-
caeTcsl 9TOil BeTBU. 3a cueT KojeOaHWs BETBM KaMEPTOHA HIApHK OyAeT OT-
KJIOHATBCS HA HEKOTOPOE pACCTOSHUE. YJAapuM MOJOTOYKOM IOCHUJIBHEE.
[lapuk oTkioHsieTcs Ha Oousblnoe paccTosHue. HaumboJibluiee OTKJIOHEHHe

BeTBHM KaMepPTOHA HA3bIBAETCHA aMniumyoou Koniebanusa. Yem c Oonblieit
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I'nasa VI 3gyxogvie sinenus

aMIUTATYZ0W KoJeOJieTcss KaMepTOH, TeM T'pOMYE OH

3BY4YHUT. 3BYK oOjajaer sHeprueid. Ecim sHeprus 3By-

Ka OyJIeT MEHbIIEe ONpPEACICHHOW BEIUYUHbI, TO TaKOH

3BYK YEJIOBEK HE CIBIIHUT. JDTa MUHUMAaJbHAasl I'pPaHU-

1a PHEPTUH, NpUXojginasica Ha 1M2 ompeaeneHa Kak

0,000001 mxBr. Ecnu sHeprust 3ByKa, IpUXOIsIIasiCs

Puc. 123 Ha 1 M2 npubnmwxkaercs xk 1 Br/m2 venoBek omymia-

eT 60Jp B ymax M KojieOaHUS HE BOCIPUHHMAET Kak

3BYK. ' pOMKOCTH 3ByKa ONpejeseTcsl Ha OCHOBAHUU 3aKOHA, MPEJI0KEHHOTO

HeMmenkumu pusukamu B Bemepcom n I @exnepom. HuxHsAS TpaHUIA TPOM-

KOCTH 3BYyKa OIpejeseHa Kak Oes. DTa BeJIMYMHA Ha3BaHa B YeCTh M300peTa-

tens tenedona /. berna. I'panuna GoneBoro omrymeHus omnpenaeneHa kak 130

nb. (1 nemuben= Inb=0,1 b). B cooTBeTCTBHUM C 3TUM TPOMKOCTH paBHA: IS

pasroBopa uenoBeka 40 nb, nus oOpikHOBeHHOTO myma 80 nb, a nus myma

camoisiera 110-120 gb. I'poMKOCTh 3ByKa MOXHO YBEJIMYHUBATh MPU MOMOIIU

MEXaHUYECKUX M JJIEKTPUUYECKUX ycTporcTB. Hampumep, 3ByK, BBIXOASALIUN

U3 pyInopa, HampaBiseTcs B OAHY CTOPOHY, BCIEJCTBHUE YEro yMEHbIIAETCS

wiomanas ero pacupocrpanenus. Pymop (puc. 123) nampasnser 3ByK. B cra-

pUHY, KOrja He ObUIO YCTPOMCTB, YBEIMYUBAIOIIUX I'POMKOCTh 3BYKa, JIIOIU C
MJIOXUM CIIyXOM TIPHCTABIISJI TaKOW PymHop K yXy.

2. BricoTa 3Byka. DTa BelIM4YMHA ONpeAeNsieTcs 4acToTOW 3Byka. M3-
BECTHO, KOT/Ia YEJOBEK TOBOPUT WJU TOET, OH MPOU3BOIUT KoyieOaHUS HE
OJIMHAKOBOM YacCTOThI, a HA0OOPOT - PaA3JIMYHON YACTOTHL. Y MYKUYUHBI B
rojioce BcTpedaroTcs kosebanus ¢ yactoroir ot 100 mo 7000 I'm, a y xeH-
muH-0T 200 mo 9000 I'm. YacToTra 3Byka OapabaHa JMTaBp HAaXOIUTCS B
nuanazone ot 90 mo 14000 I'm.

3. Tem6p 3Byka. [lo TemMOpy 3BykKa MOXHO ONpPEAEIUTH, KTO TOBOPHT,
KTO TOET WM Ha KAKOM MY3bIKaJIbHOM HHCTPYMEHTE HUIPAIOT.

OcHOBHBIM TOHOM V0 CIIOKHOI'0 3BYKa Ha3blBA€TCS TOH, COOTBETCTBYIO-
Ui HaWMEHBIIEH YacToTe, KOTOpas MMeeTcs B Habope Y4acTOT JaHHOTO
3ByKa. TOHBI, COOTBETCTBYIOIIME OCTAJIbLHBIM YacTOTaM B COCTAaBE€ 3BYyKa, -
2vQ, 3v0u T.4., Ha3eIBatOTCS obepmonamuy. VICTOUHUKH 3ByKa pa3indaroTcs
TeMOpaMH, KOTOPBIE ONPENENSIOTCS KOJIUYECTBOM OOEPTOHOB, CHIION 00e-
PTOHOB M HX BBICOTOM.
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36)/1('06’1716 8eUYUHbL

B 3aBUCHMOCTH OT OCHOBHOTO TOHAa TOJIOC MYXXYHUH MOAPa3AEISIOT-
csa Ha «bacy (80-350 I'm), «bapumony (110-400 T'm), «menopr» (230-520
I'm), romoca xeHmuH - Ha «conparo» (260-1050 T'm), «kommparomony
(170-780 T'm), «meyyo-conparno» (200-900 I'm) u «xoropamyproe conpa-
no» (260-1400 I'm).

Ilpaxmuuecrxoe 3a0anue (6pinoausemcs 8 Kiacce).

YaapbTe 1O KaMEepTOHY CHauyaja PE3MHOBBIM MOJOTOYKOM, 3aTeM
PYYKOH MOJIOTOYKA M OMPEACIUTE Pa3HHIly B 3By4aHUH KaMEpTOHa.
JloMa 3TO MOXHO BBITIOJHUTD MPHU MOMOIIU CTEKISHHBIX OOKAaJOB.

1. Yem omauvaemcs epomMKull Kpuk om euszea?

2. IIpu nacmpoiixe pybaba namseusarom cmpyuvl. Kaxot napamemp 38yxa npu
omom mensemcsa?

3. Bedpo Hanonusiemcs 86000npo800HOU 6000u. [louemy no mepe HanoniHeHus
6e0pa 38yK CabluieH culbHee?

wy ° TOYHO TaK, Kak Oeiblifl CBET PasiOkKWIM Ha CEMb IBETOB, 3BYKO-
BOIl TOH TOXe€ pa3JeluiM Ha CeMb 3BYKOB: J10-pe-MH-(a-coJb-Jf-
cu. SIpKOCTh LBETOB, CHJIa 3ByKa OLICHUBAIOTCS YEJIOBEUYECKHM TJIA30M U
CIyXoM cyObekTHBHO. HayuyHoe pasjeneHHe 3BYKOB Ha TOHBI HPHUIHUCHI-
BatoT [Iudaropy. Ero yd4eHHKM H3rOTOBMJIM MHCTPYMEHT IIOJ Ha3BaHU-
€M «MOHOXOpJ», COCTOSILIUM M3 OJHOM CTPYHBI, HATAHYTOM Ha KEIPOBYIO
OCHOBY. Eciu HaTAHYyTb M OTHYCTUTH CTPYHY, OHA HCIYCKaeT 3ByK OJHOTO
ToHa. Ecim yKOpOTHTH JJIMHY CTPYHBI B JBa pa3a (IpHXKaB 3a CEpeuHY),
UCIIyCKaeMbli 3ByK Oyner Oosiee BBICOKOro TOHA. Takum ob6pa3zoM Oblia
HallleHa 3aKOHOMEPHOCTb, OMNpeJeNsiionas MYy3blKalbHbI TOH JJIMHOU
CTPYHBI.

* Cpenu XKMBOTHBIX caMmble OOJbIIME yHIHM Yy CIOHA. MHOrHe OyMaroT,
YTO B COOTBETCTBUHU C ATHUM CIYyX y CJIOHa camblii cuiabHbIM. Ha camom
Jele yuu y CJIOHa CIyKaT IJIs NOAAEPkKAaHUsA MOCTOSIHHOW TeMIepaTypsl
tena. KpoBp, mporekaromas mo cocyiaMm yumed, oxiyaxnaaercs. llostomy
CJIIOH B JKapKUH JI€Hb MOCTOSHHO MAIIET YIIaMH.
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I'nasa VI 38ykoevie sienenus

TEMA 56

OTPA’KEHHUE 3BYKA. 2XO

MBI BHUAEnH, 4TO NpPU NPOXOKIEHUHM CBETA W3 OJHOW Cpensl B ApY-
Tyl0, OH YaCTUYHO OTPaXaeTcs, a YACTUYHO NPOXOAUT B APYIYyIO Cpeny.
Takke u 3ByK, IEepexo/sl U3 OJHOW cpelnsl B IPYTyl0, OTpakaeTcs OT pas-
JNenqIomeid X MOBEPXHOCTH. B 3TOM MOXHO yOenuThCS, €CIU TOBOPUTH
B ycTyl0 004Ky uinu TpyOKy. MHOTHe 3aMeuanu yCcHJIEHUE 3ByKa, KOTJAa
FOBOPST B HOBOM JIOM€ MJIHM B IIYCTOM CHOpPTUBHOM 3aje. Bbl, HaBepHoe,
o0paTuiM BHHMaHHE Ha 3BOHKHE rojioca MpU Tele- M paauonepenadax
U3 3aKpBITBIX CIOPTHUBHBIX CcOOpyKeHHH. llpuumHa 3TOro-oTpaxeHue
3ByKa OT TJIaJKHUX CTeH. Eciu cTeHa HaXOIHUTCS Ha pPacCTOSHUH Ooliee
20 M, OTpa)X€HHBIHA 3BYK CIBIIIUTCA 4YYTh MO3KE, YEM 3BYK OT HCTOYHU-
Ka. DTOT OTpa’K€HHBbIA 3BYK HasblBaeTcs 3XoM. Eciu u3naTh 3BYyK MExAy
napaijeilbHBIMH CTEHAMHU WM B yIIEJIbE, 3XO MHOTOKPAaTHO MOBTOPSET-
csi. Oxo obpasyercs He TOJBKO MPHU OTPaXKEHUHM 3BYKa OT TBEPIBIX NpEHd-
MeToB. Hampumep, mpu BCHBIIIKE OJHOW MOJHHMU Mbl HaOMIOJaeM, 4YTO
rpOM TpeMUT MHOrokpaTtHo. IlepBbIM packaT rpoma caMblid CHUJBHBIN, a
OCTallbHBIE TOCTENEeHHO ociabeBatoT. IlpwumHa >TOrO B TOM, YTO 3BYK
rpoMa MHOTOKpPAaTHO OTpa)kaeTcsi OT Top, JeCOB, 3MaHUN W 00JAKOB.

OtpaxeHue 3ByKa IIMPOKO HMCIHOJIB3YyETCA
B ObiTy M B TexHuke. Hampumep, nns ompene-
JeHusl rayOuH MoOpeill W OKeaHOB, a TaKXe s
oOHapy’XKeHUs] MOABOJHBIX JOJAOK HCIOJb3yeTCs
ynbTpa3Byk (puc. 124). JIna 3Toro Ha AHO MOpS
HalpapisieTcsl YJbTPa3ByK W NPUHUMAETCA OT-
paxkeHHbIH 3ByK. l3mepsieTca BpeMsi HPOXOXK-
JeHMs 3ByKa / TyJa U o0paTHO U ompenelsieTcs
rinyouna mopst M Tak Kak 3ByK IPH 3TOM IpPOXO-

IUT TyTh 21 10 2h= /. Orcrona h=
Puc. 124 [31- ckopocTh pacnpocTpaHeHHsI 3ByKa B BOJE.
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Ompadicenue 38yka. Ixo

IIpy momMomu 3ByKa MCCIEAYIOT METAJJIWYECKUE CIUTKU Ha IMpEeIMET Ha-
JUYUsI B HUX MY3BIPbKOB BO3AYyXa WJIM APYruUX BeulecTB. McTouHuk u npuem-
HUK 3ByKa IIEPEMEILAITCA HEIMOCPEACTBEHHO II0 MOBEPXHOCTH clIMTKa. Ecnu
CIUTOK MMEEeT OJMHAKOBYIO IUIOTHOCTh M OJHOPOJEH, TO 3BYK OTpa)aercs
06e3 m3meHeHusa. Eciau ke B CIMTKE MMEIOTCS IYCTOTHI WJIM APYTHE BKIIOYE-
HUS, OTPaXEHHBIM 3BYK HM3MeHsAeTca. B MenuiuHe npu nomMomu yiabTpa3ByKa
6e3 Bpena 1 370pOBbsI UCCIEAYIOT BHYTPEHHUE OpraHbl YeIOBEKa.

IIpumep pemeHus 3agadv.
3agaua 1. Yepe3 3 cexyHIbl MOCI€ MOJHHUHU ychblmanu rpom. [Ipubmau-
3UTEJIBbHO HAa KaKOM PAacCTOSIHMU OT BAac HaXOJUTCA Ipo30oBoe 00sako?

Hano: dopmyna: Pemenue:
/=3c I=v 1 /= 340 m/c *3 c=
Ve = 340 Mm/c Tak kak lCKOpOCTb ceera Ha- = 1020 m~ 1 xm.

MHOT0 00JIbIlIE CKOPOCTHU 3BY-
Tpebyerca naiiTu ka, He OyleM y4yuTBhIBaTh Bpe- Omeem: I— 1 km.
/=7 Msi, B T€YCHHE KOTOPOTO CBET

JOXOJUT N0 HacC.

1 Ilouemy zonoc nyuuie civiuien 8 KoMHame, yem Ha yauye?

2. Kak noo 6o0oti moecym ces13bl8amucsi medic0y co6otl 08e no0gooHbvle 100KU?
3. Bempeuanu au 6vl cayuau, Ko20a 9X0 mMeuano?

4. ITouemy 110 0am HYdHCHBL 084 yXa?

*MecTta HanOoJBIIETO MOBTOPEHHS 3Xa: BO ABople Byacrtox (AHT-

nus)- 17 pa3, B pazpanunax asopua JepenOypr Bonmm3u [Mans0epiran-

Tta - 27 pa3, okoio AbGepcbaxa (ObiBmas YexocnoBakusi) - 7 pas, BO JABOPIE
okosio Munana - 40-50 pa3. Bo3HUKHOBEHHE dXa 3aBUCHUT TAKXKE OT BBICOTHI
3ByKa. BBICOKOTOHaNbHBIE rojioca JeTed U JKeHIIMH CO34ar0T OOJblIe MOBTO-
peHuil sxa, yeM MyKckoi rojoc. Camblil yIOOHBIN 3BYK JJIsl 3Xa-3TO XJIOMOK.
* Bo MHOrMX MecTax Mupa MOCTPOCHBI TaKHe 3JaHUs, YTO €ClIU B OIpe-
JIeJIEHHOM MECT€ TOBOPHUTH HIEMOTOM, TO B IPYIOM MECTE ATOT IIETOT OyAeT
CIBIIIEH OYeHb TPOMKO. B cobope J[’KuMpreHTH, MOCTPOCHHOM Ha OCTPOBE
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I'nasa VI 3gykosvie saenenus

Cunmnms, HaONIOOAI0Ch TaKoe SBIEHHE, W OHO MPHUBOIUIO K MHOMXECTBY
kazycoB. Ecim ciaywailHO B OJJHOM MecT€ HaxOJuJics Kaloluics B rpexax
BEPYIOIINH, TO B APYrOM MecTe coOOOpa €ro CJloBa CIBIIIHBI ObITU BCEM.

TEMA 57 1

MY3bIKAJBHBIE 3BYKH U IYMBI. 3BYK U 3IOPOBBE.
APXUTEKTYPHASA AKYCTHUKA

Kak Obu10 CcKka3zaHO BbIIE, MBI )KUBEM B MHUpE 3BYKOoB. O HpHUATHOM
3ByKE€ MBI F'OBOPHMM, YTO OH MY3bIKaJbHbIH. Eciu 3Byk He HpaBUTCS, MbI
omymaem auckompopt. ['omoc miauymero pebeHka 11 MaTepu HE KaKeT-
csi myMoM. KoMy-To 3BYyK JHUTaBp KaXeTCS MY3bIKaJbHBIM, AJIsi KOT'O-TO
Oynetr oH TOJNBKO mIyMOM. I[lo3TOMy 3BYKHM TPYAHO PE3KO pa3rpaHUYHTh.
Bcnomuum uctoputo o Hacpegaune. OgHaxapl TOT momea B FOCTH K ApY-
ry, My3blKaHTy. ToBapull JOJAr0 Urpajl eMy Ha Pa3JM4YHBIX MY3bIKaJbHBIX
MHCTpYMeHTax M crupocuil: «Myina Hacpennus, 3Byk Kakoro u3 3THX HH-
cTpyMeHTOB Bam Oousbiie Bcero monpasmica?». Hacpenaun cuiabHO mpo-
romogancsa u orsetui: «llo-moemy, camblil XOpOIIUN 3BYK-3TO 3BYK IO-
JIOBHUKA INpU yJape O KoTed». Pa3znuuHble 3BYyKHM OKAa3bIBAIOT pPa3IMYHOE
BO3JECUCTBHE Ha Jroned. My3bIKalnbHBIE 3BYKM HpaBATCsS BCEM. B My3bI-
KaJbHBIX MHCTPYMEHTaX 3BYK oOpasyercsd cieylomuM oOpa3oM: Koseba-
HUs cToi0a Bo3ayxa (KapHai, cypHail, kiapHeT, ¢ueita, cakcopoH U T.1.),
KoyiebaHust cTpyHbl (py0al, Tap, ayrap, TaHOyp, CKpUIIKa, BUOJIOHYEIb,
TUJUKaK M T.JA.), KojiebaHus Tyro HaTaHyTod memOpanwl (OyOeH, GapaOaw,
JUTABPBI U T.J.) U KOJeOaHUs B DIEKTPUUECKUX MHCTPYMEHTAX.

YacroTa, BeIcOTa M TeMOp MCIYCKAa€MBIX UMHU 3BYKOB OBIBAIOT Pa3HbBIMHU.
Hanpumep, gactora 3Byka ckpunku okono 260-15000 I'u, y knapueta 150-
8000 I'u, y nuraBp 90-14000 I'n. Beuto u3ydyeHO BIMSAHUE MY3BIKAJIBHBIX
3BYKOB Ha NTHUI[ U JIOMAallHMUX >KUBOTHBIX. JIr00ass mpusTHas My3blKa WU
IIECHsI, €CJIM OHA 3BYYHUT O4YE€Hb I'POMKO, IpeBpamjaerca B myM. Llym oka3sbl-
BAE€T CHJIBHOE BJIMSHHME Ha 3/10pOBbE U NMCUXMKY jrojel. IloaTomy nus mpe-
JOXpaHEHUs OT LIyMa HCHOJB3YIOTCS LIyMoIorjiomawpimue cpeacrsa. s
OLICHKHM CTENEHM IOIJIOIIEHUsI 3ByKa MaTepualaMH U CpelaMU BBEJEHa Be-
JTWYMHA, Ha3biBaeMas Kod(P(UIMEHTOM Moriomenus 3Byka (a). Koaddunu-
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My3vixanvuvie 36yKu u wiymol. 38K U 300posve. ApxumexmypHas aKycnuka

€HT @ U3MepsAeTCs OTHOIICHHWEM JHEPTrHH IOTJIOIIEHHOTO 3ByKa K dHEPTHUH
nmajamomero 3Byka. B cinenyromeit Tabnuiie mpuBeaeHo 3HaueHUEe Kodhdu-
MUEHTa a JUIS Pa3IM4HBIX MaTepuaioB (s 3Byka yactotor 500 I).

Tabnuya 6
Marepuan a
HeomrykaTypeHHas KUpIUUYHAsA CTEHA 0,03
BeronHasa creHa 0,02
Jlunoneym (ronmuuoii 0,5 cm) 0,03
®anepa, HabuTas Ha CTEHY 0,06
OKOHHOE CTEKIIO 0,03
Kosep Ha cTeHe 0,21
CrexnoBara (TonmuHa 9 Mm) 0,51

N3-3a HEOMAronmpusATHOTO BIUSHHS I[IyMa Ha 3JJOPOBHE UeEIOBEKa MpH-
HUMAaITCS Mephl AJd ero cHukeHus. Hampumep, eBponelickue cTpaHbl 3a-
NPETUIN NPOJEeT U MOCAJKy B a’pOoIoOpTax CaMoJIETOB, yPOBEHb IIyMa KO-
TOPBIX MPEBBIMIAET ONPEACICHHBIE HOPMBI.

[Ipu mpoexkTupoBaHuM 37aHHK OOpamiar0oT BHUMaHHE HAa pacrpocTpa-
HeHue 3Byka. OtTnen HayKM, M3ydalolluil 3Ty npoOiemy, Ha3bIBaeTcs ap-
XUTEKTYPHON aKycTUKOW. B mpaBUIbHO CHPOEKTUPOBAHHBIX TeaTpax
Ja)ke ILIEeNOT Ha CLEHE XOpPOLIO CIBIIEH BO BCEX YrOJKax 3PUTEIBHOrO
3anma. IloTosIOK y TakuX TeaTpoB YCTPOEH MHOAOOHO IYCTOH CKOpJIyNe OT
Aull. 3BYK CO CII€HBI, OTPA3UBUINCH OT TAKOTO IMOTOJKA, 0 JOOOTro yroJ-
Ka 3ajla MPOXOJIHUT OJWH U TOT K€ IYTh.

B takux 3amax cuaeHbs, IOJIBI NOKPBIBAIOT 3BYKOMOIJIOIAKOIIMM MaTe-
pHagoMm.

Cnenaiite «tenedoH», O KOTOPOM paccKas3blBAJIOCh B Teme 54.
OmnpenenuTe, NMpuU KakoW JJIMHE HUTH CBS3b jpocratouHas. OOpa-
TUTC BHHUMAHHUEC HaA KAa4YC€CTBO CJIBIIIMMOCTHU B 3aBUCHMOCTH OT Ha-
TSKEHUSI HUTH.

1. Ilpu omkpvléanuu MHO2UX 08epell Mbl CAbIUUM 38VK, NOXOJCUL HA 38YK CKPUN-
xu. Kax moocrno obviacuumos smo?

2. Ha kakyio cmeny 6 MHO203MANCHLIX 00OMAX NONE3HO NOGeCUums Kogep?

3. Mooicho nu noayuums ungpopmayuro 0 mom, Kaxk pabomaem oguzcamenv, Cly-
wasn uszoasaemvlil um 36yK?
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Tnasa VI 3gyxogvie asnenus

Vnpaxunenue 10.

l. ManpuuK, CTOSAIIMM Yy CKajbl, yCIBIIIAl 3XO CBOEr0 Trojioca 4depes
2 c. YeMy paBHO paccTOsiHME OT MalbyuKa 10 cKaiubl? {Omeem. 340 wm).

2. Ucnionw3ys maHHbIe TAOIUIBI U3 TeMbl 54, onpenenuTe, BO CKOJIBKO pa3
ObIcTpee 3BYK TEIIOBO3a PACIPOCTPAHSIETCS 1O pebcaM, YeM IO BO3AYXY.

3. Korma goimkeH 3amyCTUTh CEKYHIOMEpP CyIbs, CTOSIIMNA Ha KOHLE
06eroBoil TOPOKKHU: KOI/Aa YCJBIIIUT 3BYK CTapTOBOTO MHUCTOJETAa WUIU KOT-
Jla YBUAUT BCHBIIIKY OT BBICTpena’?

4. YnpTpa3ByK cO JHA MoOps TiayOumHOH ~1,5 KM OBII NPUHAT uYepes
2 c. Yemy paBHa CKOPOCTb PAacIpOCTPAHEHMUs YJIbTPa3ByKa B MOpPCKOU
Bone? {Omeem: 1500 m/c).

KOHTPOIJIBHBIE BOIIPOCHI K I''TABE VI

l.  Kak HazpiBaeTcs 11000€ TIOBTOPSIOIIEECS TBUKCHUE?
A) 3ByK. B) KonebarenbHoe ABHKEHHUE.
C) YacroTa konebaHusl. D) Pe3onatop.
2. B KxakoMm OTBETE MPaBWIBHO yKa3aH WHTEPBAI CKOPOCTU PACIPOCTPAHEHHS
3BYyKa B Ta3ax MPH HOPMAIBHBIX YCIOBHUSX?
A) 1000-2000 m/c.  B) 3000-4000 m/c. C) 300-400 m/c. D) 500-1000 m/c.

3. Yro Takoe KaMepTOH?
A) TIpubop, U3mydaromuid 3ByK ONMpeaeIeHHOW YaCcTOTHI.
B) lyxoBoii My3bIKaNbHBIA UHCTPYMEHT.
C) [pubop, ycumBaronIfii 3ByK.
D) IIpuGop, BOCIIpHHUMAIOIINHN 3BYK.

4. HasoBuTe eIMHUIly U3MEPEHUSI UHTEHCUBHOCTH 3BYKa?
A) nb. B) Br/m2 O) I'm D) Br

5. Ot yero 3aBUCUT BbICOTa 3BYyKa?
A) Ot aMIuIUTy Bl B) Ot ocHoBHOrO TOHA.
C) Ot uucna o6epTOHOB D) Ot vactorts!.

6. B kakoMm psimy mpHBEICHBIMYKCKHE rojoca?

A) Bac, 6apurton, TeHOP. B) bac, conpano, TeHop.
C) CompaHo, MeIIO-CONPaHo, OAPHUTOH.
D) KonopatypHoe compaHo, MEUI0-COIIPaHO, KOHTPAIBTO.
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10.

11.

12.

13.

14.

I5.

KonmponvHnuvie gonpocwi k enage VI

VYbTpa3ByK BepHYJICsS co THA Mops depe3 2,5 ¢. Uemy paBHa riryonHa mMopsi?

CKOpOCTh pactpoCTpaHEeHUs 3ByKa BO3bMHUTE paBHOU 1500 wm/c.
A) 1875 m. B) 2550 m. C) 3550 m. D)3000 m.

KonmuectBo konebanuii B 1 ¢ Ha3pBaeTcs ... BMecTo Touek mocraBbTe COOT-
BETCTBYIOILIEE CIIOBO.

A) ...aMIuHATYy1a KOIeOaHnH. B) ...BeICOTa 3ByKa.

C) ...TeMOp 3ByKa. D) ...wactora.

Ot 4ero 3aBUCHT TeMOp 3ByKa?
A) Ot yncna 00epTOHOB. B) Ot cunbl 06epTOHOB.
C) Ot BBICOTHI 3BYKa. D) Ot yacToThI 3ByKa.

Yemy paBeH OoJieBoi Oapbep yxa yenoBeka?

A) 100-110 gb. B) 130 gb. C) 150 ob. D) 180 nb.
B kakom oTBeTe MpaBWIBHO yKa3aH YaCTOTHBIA MHTEpBal MH(pa3Byka?
A) Menbiie 16 I B) Beme 20000 T

C) 20-20000 I D) 100-2000 I

Jlns onpeneneHus MOIVIOMICHNS 3ByKa MaTepHanaMH Hy>KHO 3HEpPIHUIo MOIJIo-
IIEHHOTO 3BYKa M 3HEPrHI0 MAaJaloUero 3Byka .. BmecTro Touyek mocraBbTe
COOTBETCTBYIOILEE CIIOBO.

A) ...CTIOXHTb. B) ...paznenuts.

C) ...BBIYECTS. D) ...pazgemuth u yMHOXUTH Ha 100%.

[Ipomennep BeHTWIIATOpPA, YCTAHOBIEHHBIM Ha mortoike, nemaer 10 ob6opo-
TOB B CEKyHIy. 3BYKH Kakoro JHara3oHa M3Jy4aeT YCTaHOBKA, Ha KOTOPOH
YCTaHOBJIEH Mporiesuiep?

A) My3bIKaiabHbIE 3BYKH. B) Vibrpassyk.

C) HudpaszByk. D) Ilym.

Kakyto QyHKIHMIO BBINOJIHSAET PE30HATOP, YCTAaHOBJIECHHbIM B natedone?
A) Co3nath 3ByK. B) YBenmuuuth 3ByK.

C) IlpuemHHK 3ByKa. D) M3meHuTtsh TOH.

ITpu pabore paguonpueMHUKA C 3amafa Ha BOCTOK OyJl BETEP CO CKOPOCTBIO
25 m/c. Onpeznenure CKOpPOCTb PACIPOCTPAHEHHUsS 3BYKa B 3TOM HAIPABJICHHL.
CKOpOCTh pacipocTpaHeHusI 3ByKa B BO3/lyXe B COCTOSHUH TIOKOsI paBHa 330 m/c.
A) 330 m/c. B) 355 m/c. C) 305 m/c. D) 300 m/c.
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I'nasa 17. 38ykoevie semHus

SJAKJITIOYUTEJIbBHASA BECEJA

B HuxkenpuBeaeHHONW TaOIUIlEe Bbl O3HAKOMHUTECH C KPAaTKUM COJEpIKa-
HHEM TeM, HM3J0KECHHBIX B riase VI

3ByK Konebanus, pacmnpocTpaHsiomuecs B cpene. Yacrtora konebaHuit B
unrepBane ot 16 go 20000 I'n. Ecnm gacrora 3Byka mensuie 16 I'm.
OH HasbiBaeTcs MHOPpa3Bykom, a Oonpime 20000 I'p - ynbTpasByKoM.
1Tu= lk.

Kamepron  IlIpubop, m3marommuii 3ByK OIpeIelcHHOH dYacTOThl. M300peTeH aH-
rauiickuM MyssikanToMm Jlx. Ilopom B 1711 r. Mmeer Bug OykBoel U.

Pesonarop  Slmuuek, ycunaupBarwomui 3ByK. B My3bIKanbHBIX MHCTpYMEHTax MoO-
KpBIBAeTCS TOHKOW KOXEW Wiu (QaHepoi.

Muxkpopon Ilpubop, mpeobpasyromuii 3BykoBble KonebaHus B snekrpuueckue. Ha-
3BaHUE COCTOUT U3 JIBYX CIOB «MHKPOC» - MaJeHbKUU U «()OH» - 3BYK.

Ckopocts s pacnpocTpaHeHus 3ByKa HyXkHa cpena. B rasax npum temneparype
pacnpoctpa- 0°C 3Byk pacmpocTpaHsieTcs co ckopocTeio 200-350 m/c, B xuakoc-
HeHus 3Byka Tax - 1100-2000 m/c, B TBeparix Tenax - 3000-6500 m/c.

Wnrtencup- Omnpenensercs sHeprueil 3Byka, IpUXOASINEHcS HAa €IUHHUIY MOBEPX-
HOCTh (rpoM- HOCTH. Takxe 3aBMCHT OT 4acCTOThl. EnmHuna usmepeHus - geunbden
KocTh 3ByKa) (ab). Bepxnuil mopor 6onesoro omymenus paseH 130 ab.

Bricora 3syka Omnpenenserca 4acToToi 3Byka. YacTora KonebaHU# My»)CKOro rojuoca
nexutT B uutepsane 100-7000 I'u, a xeHckoro romnoca 200-9000 I'm.

Tem0Op 3Byka DBennuunna, ompesenseMas YUCIOM M CHIOH 0OEPTOHOB B 3BYKE, a TakK-
e BBICOTON 3Byka. HauMmensbinas yactora v0CI0XKHOTO 3ByKa Ha3bIBa-
ercst oCHOBHBIM ToHOM. Konebanus ¢ vactoramu 2v0, 3vQu T.n. Ha3bI-
BalOTCA 00epTOHAMH.

X0 Bo3sBparmienure 3Byka BceICTBHE OTPaXKECHUS OT MPEMsITCTBUA. B 3aBHCUMO-
CTH OT KOJINUECTBA MPENATCTBUM, 3XO MOXKET MOBTOPSATCSI MHOTOKPATHO.
DX0JI0T [Ipubop, u3MepsANIUN TIIyOMHX MOpEH M OKEaHOB U MCIOJIB3YIOIIUN 3X0.
Kosdpdunuent OTHOMIEHHE NOINOIMIEHHOW MaTe€pUajOM DHEPrUM 3BYKa K IMalalollel
MOTJIONEHNUsI DJHEPTHHU 3BYyKa.
3ByKa
Apxurektyp- OOnacTe Hayku, 3aHHMAalOIAsgCd U3MEPEHUEM aKyCTHYECKHX BEIHYMH
Hasg aKyCTHKa 30aHui, u3yvaroniasa yCjaoBUSA paCOpPOCTpaHCHHSA B HUX 3BYKa U BbIpa-
OaTpIBaroIIas COOTBETCTBYIOIINE PEKOMECHIAIHH.
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CBeJeHUSA O COCTOSHHH yq€6HHKa, BBIJTAHHOI'O HalpoKart

Cocrosinne  Iloanuce IHoanuce
. CoctosHUE
Wwms, Gamunus Yuebublil y4yeOHMKAa  KJIACCHOTO KJIaCCHOTO
No yueOHHUKa
JaIerocs rox pu KOBOJU- PYKOBOJHU-
’ P by npu crade
HOJYyYeHUH Tems Temns
1
2
3
4
5

Tabnuma 3amoHsAETCS KIACCHBIM PYKOBOJUTENIEM IpU Tepenade y4deo-
HHUKa B TMOJB30BaHME M BO3BpAIlCHWU Hazaj] B KOHIE yueOHoro roma. Ilpum
3aMOJTHEHUH TAaOJIULBI UCIOJIB3YIOTCS CIEAYIOUIUE OLIEHOYHBIE KPUTEPUU:

Hosriit CocTosiHMe yueOHUKA IIPU NEPBON BbIIAUE

OO6o0Ka 1enas, He OTOpBaHa OT OCHOBHOW yacTu KHUTH. Bce cTpa-
Xoporiro HULBl B HAJIMYMH, HE NOPBAHBI, HA CTPAHMIAX HET 3allMCEH M IMoMa-

POK.

OO6mo0kKa He CMsATa, ClleTka MClaykaHa, Kpas cTepTel. BoccTaHOB-
Y nosaersopu-

TECJIbHO

JICH II0JIb30BAaTCIIEM. BLIpBaHHBIe CTpaHHUI bl BOCCTAHOBJICHBI, HO HE-

KOTOpPBIE CTPAHHUIBI UCIIOPYCHBI.

OO6noxKa HcraykaHa, MOPBaHa, KOPEIIOK OTOPBaH OT OCHOBHOW 4acTH

HeynoBneTrBo- KHUTM MM COBCEM OTCYTCTByeT. CTpaHMIBI INOPBaHBI, HEKOTOPHIX

pHUTEIBHO BOOOIIIe HE XBaTaeT, UMEIOLIMECS UCUEPUYEHBI, UCITauKaHbl. YUYEOHUK K
JaTpHEHWIIeMy HCIIOJIb30BAHUIO HE MPUTOJEH, BOCCTAHOBUTH HEJb3S.



