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TToco6ue agpecoBaHO yUNTENAAM QU3UKH, pAOOTAIOMINM
o aBTopckoi nporpamme H. C. Ilypsumnesoit u H. E. Ba-
JKEEeBCKOI U MCIIOJIb3YIOIIUM B paboTe yUeOHUKH 3TUX Ke
aBTODOB.

B HeM gaHbl pEKOMEHIAIMH 10 U3YUEHHIO TEM, BKJIIO-
YeHHBIX B Kypc GusuKH 8 Kjacca, COCTaBJIeHHEIE 110 efU-
HOMY ILJIaHy: CHauaja IPUBOAUTCS OCHOBHAA IleJb H3Y-
YyeHUusA TeMbl U pe3yJabTaThl 00yueHUs (IIpeJMeTHBIe,
MeTalpeAMeTHbIEe M JUYHOCTHBIE Pe3yJbTAThHl IIPOIHCA-
HbI B paboueil mporpamme, pa3MellleHHOI Ha cailTe usna-
TeJILCTBA U ONMyOJUKOBaHHOM B cbopHMKe «Paboune mpo-
rpaMMmbl. Pusnka. 7—9 KJjaccel»), 3aTeM — IIOYyPOYHOE
IJIAHUPOBaHHNE M PEKOMEHJAIlMH K KaKJIOMY YDPOKY.

IIpenmeTrHble pe3yibTaTel 06ydyeHusa auddepeHInpPO-
BaHbI 10 YPOBHAM IMOATOTOBKM IIKOJBHHUKOB. IIpu sTom
MIKOJIBHUKH, U3y4Yalolliue KypC Ha IIOBHIIIIEHHOM YPOBHE,
IOJI’)KHBI OBJAJeTh 3HAHHUAMHU IEPBOTO U BTODOTO YDOB-
Hel (MaTepuaJ BTOPOTO YPOBHSA OTMEYeH 3Be3J0UKOM).

MeranpeamerHble pe3yJbTaThl: paboTaTh C TEKCTOM
yu4eOHMKa ¥ IIPEeACTaBIATh COJlePKaIyIocsi B HeM HH(OP-
Manui B TabJIUIAX; KJacCHU(MHUIMPOBATh OOBEKTHI; HC-
MOJIB30BaTh MEXKIIpeAMeTHble CBA3U (PU3UKU U MaTeMa-
THKYU HPU DEHIEHUU BBIUKUCIUTENBHBIX M TpathudecKux
3aJla4; ONPeeNATh 0o TabjuilaM 3HAUYeHUsT (PU3NUECKUX
BEJINUYHMH; CaMOCTOATEJIbHO paspaﬁaTmBaTL, IJIaHUPO-
BaTh U OCYIIECTBJIATH 9KCIIEPUMEHTHI; FTOTOBUTH COODIIe-
HUs, paboTaTh ¢ TEKCTOM M HJUIIOCTPAIIUAMU; UCIOJIb30-
BaTh 3JIEKTPOHHBIE PECYPCHI U APYTHe UCTOUHUKH UHODOP-
Manuu GopMHUDYIOTCs B X0/e paboThl B TeueHHE YUeGHOT0
rofa Ha pPa3HBIX 9TAlax IPAKTHYECKH KaXXJOro YpPOKa,
II03TOMY B pe3yibTaTax o6ydyeHHdA IO KaKJOH TeMe He
IPOIIHCAHBI.



IloypouHoe mIaHMpPOBaHME PACCYUTAHO Ha JBa 4yaca
$u3MKM B HeJeNI0 U INOCTPOEHO CJeAYIOIUM 06pasom:
TeMa ypoKa; OCHOBHON MaTepuaJl, u3y4aeMbIil B KJIacce;
JEeMOHCTpanuy; 3ajay, pacCCMaTpUBaeMble Ha YPOKe; J0-
MalllHee 3aJlaHue ¥ MeTOAUMYEeCKHEe PEKOMEHIAIIUM OJId
yuuTenda. B pekoMeHAanusax oTMe4YeHO, Ha YTO CJIeAyeT
0o0paTuTh BHUMAaHWE, NPUBEAEHBI IIPUMEPHbIE TEKCTHI
KOHTPOJBHBIX paboT. IIpu pazpaboTke ypoOKOB HEOOXOIU-
MO y4eCTb, YTO B COOTBeTCTBHHU ¢ TpeboBaHuamu ProC
nponecc obydyeHMs AOJKEH ILJIaHUPOBAThLCA, OPraHM3o-
BBIBATHCA M HANpPaBJIATBCA YYHUTEJNEM KaK COBMECTHAA
JeATEeJbHOCTh C YUYAIIUMUCA WM CAMOCTOATEILHAA JedA-
TEJbHOCTD YUAIIUXCA.

B yuebHo-MeTOmMUECKHMH KOMILJIEKC BXOAUT 3JEKT-
POHHOEe NPUJIOXKEHHE K YYeOHHKY, pa3MellleHHOe B CBO-
60OQHOM JIOCTyIle Ha caiiTe uszarTesncrBa www.drofa.ru.
B nocobuu maHbl yKasaHUA 10 HMCIOJbL30BAHHUIO 3JIEKT-
POHHOTO nIpuIoKeHuA. [Iponecc 06yueHus ¢ UCIIOJIb30BA-
HHUEM HHTEPAKTUBHOTO IOCOOMA II03BOJISIET BBLICTPOUTH
MHIUBUAYAJBHYIO TPAEKTOPHUIO 00yUYeHHs, OCYIeCTBUThL
CaMOKOHTPOJIb U CAMOOIIEHKY.

B yuebHMKe B KOHIle KaXXA0H IJ1aBbl IPUBEAEHBI TEMBI
JOKJIAZOB U IIPOEKTOB. YUEeHUK JOJIKEH B TeUeHHe yued-
HOT'O I'0/ia NOArOTOBUTHL He MeHee OfHOoro npoexra. Camo-
CTOATEJILHBIN BBIOOD TeMBI UCCIIeOBAHMSA, IPOEKTA IIPe/-
nmoJjaraeT, 4TO YY4eHHK JOJIJKeH YyMeThb BUJEThb HpOGJIeMBI,
CaMOCTOATEJbLHO ONpENENsTh NMOTPeOHOCTH B 3HAHUAX,
IOCTaBUTH COOCTBEHHYIO II€JIb, ONIPEAEJUTh NYTH U CIIO-
cobObI ee mocTHXKeHHs. B xo1e paboThl Haj MPOEKTOM —
UHIUBUAYAJIbHbIM HJIX I'DYNIOBLIM — yYallUNUCA IIOJY-
YaeT, OCO3HaeT, oTOMpAaeT U NMPUMEHseT MHPOPMAIIUIO,
HeoOX0oMMMYIO JIs1 pelleHusA npobJyeMbl. B 3akaroueHue
OH JOJKEH OLEHHUTHh YCHEIIHOCTh AOCTHYKEHHUSA IIOCTAB-
JIeHHOH neyu U 3(p(PeKTUBHOCTH HCIIOJb30BAHHBIX JJIsA
aToro cpeacts. Takum o6pazom, B XOLe CAMOCTOSATETLHOMN
AEATEJIBHOCTH Yy Y4Y€HMKa BOCIIMTBLIBAE€TCA OTBETCTBEH-
HOCTB 3a COOCTBEHHOE CTAHOBJIEHHE U PAa3BUTHUE.

B mocobuu ucnosb3yeTcs ABOMHAS HYMEpAIUs ypo-
KOB: IIEpBO€ 4YUCJI0 COOTBETCTBYeT HOMepy YPOKa B Teme,
BTOPOE — HOMEPY YPOKa C HadaJja U3y4deHUs Kypca.
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Crnepyer OTMETHTBH, 4TO NPHUBeAeHHOEe IJIAHUPOBaHHE
ABJIAETCA OPMEHTUPOBOUHBIM. O0A3aTEeNIbHRIMH ABJIAKOT-
cA nporpamMma ¥ TpeGOBaHMA K peadyJbTaTaM oOyueHHs,
a TaKJKe peayn3anusa NpU o0yUeHUH OCHOBHBIX UAeil Kyp-
ca: ero 3KCIePUMEeHTaJILHOro Xapakrepa, GOpMUDPOBAHUSA
y yUaliuXxcA 3HAHHUH O MeToAaxX IO3HAHUSA U YMEHHUH IpH-
MEHATh UX IPH H3YUEeHHH (PHUBHUYECKHUX ABJIEHUH, yPOB-
HeBas auddepeHnuanua u Ap. KoHnennusa xypca npuse-
JeHa B nocobuu ITypwuwesoiir H. C., Baxceescrkoii H. E.
«®Pusuka. 7 kaacc. Meroguueckoe nmocodbue» (M.: IIpo-
tda, 2013).

Kypc ¢usurn 8 xiaacca HOCHT 3KCHEepHMEHTAJIbHBIH
XapaKTep: OCHOBOHM M3yuyeHHs MaTepHaja ABJIAETCH JKC-
nepuMeHT. OZHAKO, B OTJIMYHE OT Kypca (GPU3MKHU T KJac-
ca, B HEM y’Ke H3y4alOTCA B3JIEMEHTHl (DU3UYECKUX Te-
OpHUil: MOJIEKYJIAPHO-KMHETHYEeCKON TEeOpHH CTPOEeHHUA
BEIIeCTBa U 3JIEKTPOHHOIH TEOPHH. ITH TEOPHUHU UCIIOJIH3Y-
OTCA JJis O0BbACHEHUS COOTBETCTBEHHO TEILIOBBIX U Me-
XaHUYEeCKHUX CBOMCTB TBEpABIX TeJ, JKUAKOCTEH U rasos,
a TaKJKe 3JIeKTPOIPOBOAHOCTH PAa3JIMUHBIX cpel. Kpome
TOTO, IOSABJSIETCA BO3MOXXHOCTh IIPOJEMOHCTPHPOBATH
3BPUCTHYECKYIO DOJIb TEOPHH, NPEACKa3blBaA IPOTEKa-
HHe HeKOTOPBIX IIPOI[eCCOB MJIH cBoicTBa Tes. Cogeprka-
HHe Kypca M XapaKTep H3JIOXKeHHA MaTepHaja AaioT BO3-
MO’KHOCTh IIO3HAKOMHUTEL Y4YalllUXCA C TEOPEeTHYECKHMH
MeTogaMu no3HaHMs. Tak, npu BEIBoZe (QOpPMYJI JaBJie-
HUA KUJKOCTH Ha JHO U CTEHKH COCyJa, apXHUMeIOBOH
CHJIBI UCTIOJIL3YIOTCA MOJEIHPOBaHHE X MBLICJIEHHBIH 3K C-
nepumeHT. PacmupsaioTcsa npeAcTaBIeHUs yYan{UXxcsa ob
HJeaJU3UPOBAHHEIX MOJEJAX: BBOJATCA TAKHE MOJEJH,
KaK ras, uJeaJbHbIN ras, )KUAKOCTb, TBEPAOE TEJIO, IIPO-
BOAHHUK, JUIJIEKTPHUK U T. .

IIporpamMoil nmpeaycMoTpeHO pesepBHoe Bpems. Ilo
CYLIECTBY, 9TO dYacChbl, KOTODbIE€ Yy4YNTeJIb IIJIAHHUDYeT IIO0
CBOEMY yCMOTDeHHI0. B 3aBHCHMOCTH OT II03HABATEJb-
HBIX BO3MOXKHOCTEHN yUaI{UXCs OHO MOYKeT OBITh UCIIOJIb-
30BaHO Ha M3y4YeHHe OCHOBHOTO mMaTepHaJjia Kypca, Jubo
MaTepHaJia BTOPOI'0 YPOBHSA, JKOO AOIOJHUTEIHHOrO Ma-
TEepHaJa 10 YCMOTPEHHIO YUUTEIA.



MepBoHauanbHbie CBE€HMUA
O CTPOEHMM BeljecTBa (6 4)

ITens usyuenus gaHHON TeMbl — COPMUPOBATH y y4a-
LI XCS IPEeACTABJIeHUA O CTPOEHUH BeIlleCTBa, O XapaKTe-
pe IABH)KEeHUs M B3aMMOAEHCTBUA YACTHUI[, U3 KOTOPBIX
COCTOAT BelllecTBa. Ba)kHO, YTOObI yualllvecsa IIOHAJH,
YTO NpEeACTaBJIEHHE O JUCKPETHOM CTPOEHHH BelllecTBa
MOABHUJIOCH €Ille B APEBHOCTH, OAHAKO OHO JOJITOe BpeMs
ocTaBaJoch ruIoTe30ii. ToMbKO mocie Toro, Kak OnLI0 aa-
HO TeopeTHUYecKoe OODOCHOBAHME H IOJYUYEHO 3KCIIepH-
MEHTAaJIbHOE MOATBEP KAeHNe THIIOTe3, KAaCaloUIHXCA CTPO-
€HHUA BeleCcTBa, BO3HUKJA MOJEKYJAAPHO-KUHETHYECKAA
TeopHusa CTPOEHUA BeIllecTBa.

IIpu u3yyeHHUHN TeMbI IOCJEL0BATEILHO (GOPMUPYIOTCA
3HAHUSA OCHOBHLIX MOJIOXKEHHII MOJIEKYJIsIpHO-KUHEeTHYe-
CKOU TEOPHH CTPOEHUS BEleCTBa M 3KCIIEPUMEHTANBHBIX
daxkToB, UX MOATBepKJAAOIINX. OCHOBOH HM3YUEHHS Ma-
TepHaia ABJSAETCHA 9KCIIEPUMEHT — KaK JEeMOHCTPAI[MOH-
HBIH, TaKk ¥ goMalnHu#. Ha manHoM sTamne M3ydyeHUA Ma-
Tepuaja yJaluMcsA JeMOHCTPUpYeTcs o0bACHUTeJbHaA
poJib (DU3HUYECKOIl TEOpHH: 3HAHHUA TEOPUU CTPOEHUdA
BellleCTBa ITPUMEHAIOTCA AJA O0bACHEHUA HEKOTODPBIX
CBOMCTB Tra3oB, »HIKOCTeil M TBepAablXx TeJsl. Becbma
YMECTHO IPH U3YUYEHHUH TeMbI OOCYAUTH TAKHE METO0JIO-
rHYEeCKHe BONPOCHI, KAK POJIb HAOMIOAEHUH M Hay4YHBIX
TUIIOTE€3 B CTAHOBJEHUH TEOPHH, IMOACHUTH ydallluMcHd,
YTO, OIMCHIBAS CTPOEHHE T'a30B, JKHUJAKOCTEH M TBepAbIX
TeJI, MbI CO3JAEM MX MOJEJIH.

IIpu paccMOTpEHUN TAKUX BOIMIPOCOB, KaK Macca MoJie-
KyJ, IBUMKEHHE M CKOPOCTh MOJIEKYJI, B3aKNMOJAEHCTBUE
MeXOY MOJEKYJaMM, MOKHO ONMpaThCA HAa 3HAHUA, IO-
Jy4YeHHBIe yyaluMucsa B 7 Kiacce. Tak, UM yrke U3BeCT-
HBI TIOHATHUA «CKOPOCTb», «Macca», «B3aUMOJEHCTBUE>,
«CHJIa», U ©UMH MOYKHO OIIEPHPOBATh.
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Pe3ynbTatbt 0OyueHUs

Ha ypoéne 3anomunanus

I yposens

Haszvigamo:

— (U3NYECKYI0 BEeJIHMUYMHY U €e YCJIOBHOe oBo3Haue-
Hue: remneparypa (t);

— eIUHUILY 9TOM Besn4yuHEL: °C;

— ¢usnyecKue NpuboOpbl: TEPMOMETD;

— TOPAJOK Pa3MepoB M MAaCChl MOJIEKYJI; YHUCJIa MOJIe-
KYJ B eJUHHIlE 00'beMa;

— MeTOJbl N3yUeHUs (Pu3NUECKUX ABJIeHU: Habuone-
HUe, FUII0Te3a, SKCIEePUMEHT, TEOPUs, MOAEJIDOBaHUE.

Bocnpoussodumu:

— HCTOPDHUYECKHE CBeJeHUsI O Pa3BUTHUH BIIJIANOB Ha
CTPOEHUE BeIeCTBa;

— ompejeJsieHUs MNOHATHH: MOJIEKYJia, aToM, AudPy-
3U4;

— OCHOBHBIE IIOJIOJKEHUS MOJIEKYJIADHO-KMHeTUYe-
CKOJ TEODHMH CTPOEHUA BellleCcTBa.

Onucvieams:

— #ABJeHUe 1uddys3nu;

— XapaKTep ABHXKEHUA MOJIEKYJI Ta30B, JKUIKOCTeH 1
TBEDABIX TEJ;

— B3aMMOJeliCTBHe MOJIEKYJI BEllleCTBA;

— SABJIEHHE CMAa4YWBaHUI;

— KalWJUISIPDHbIE ABJIEHUS;

— CTPOEHUeE U CBOIICTBA ra3oB, YKUJAKOCTEM U TBEPJbIX
TeJI.

II ypoBenb

Bocnpoussodumu:

— IIpUMepBHI, MO3BOJIAIONINE ONEHUTL Pa3Mephbl MOJIe-
KYJI 1 YHUCJIO MOJIEKYJI B efHUHHIIe OG'beMa;

— upeo onsiTa lllrepHa.

Onucbisameo:

— cHocobbl HM3MEpPEeHUs] MacChl U pPa3MepOB MoJe-
KYJI;

— omnsblt llTepHa.



Ha YPDO6HE NOHUMARUA

I yposens

ITpugodumbe npumepot:

— fABJIEHUH, NOATBEPHKAAIOIINX, YTO: TeJa COCTOAT U3
YaCTHI], MEXXAY KOTOPBIMHU CYIIECTBYIOT IPOMEKYTKH;
MOJIEKYJIK HAXOAATCS B HEIIPEPHIBHOM XA0TUYE€CKOM JIBH-
YKEHUU; MOJIEKYJIbI BBAUMOJAEUCTBYIOT MEXKAY CODOIi;

— fIBJIEHUI, B KOTOPBIX HAOJMIOAAEeTCA CMauHBaHue M
HecMadUBaHHe.

O6BacHamb:

— DPe3yJIbTAThI OIILITOB, JOKA3bIBAIOIIINX, UTO TeJa CO-
CTOAT U3 YaCTHI], MEKIY KOTOPHIMH CYIIeCTBYIOT IIpOMe-
KYTKH;

— Pe3yJnbTaThl OILITOB, AOKAa3BIBAIOIIUX, YTO MOJIE-
KYJIBI HAXOAATCSA B HEIPEPHIBHOM XaOTHYECKOM J[BHXKe-
HuM (6pOyHOBCKOE ABU)KeHUe, TUDPPYy3us);

— OPOYHOBCKOE ABUIKEHHE;

— nuddysuo;

— 3aBHUCHMOCTb: CKOPOCTH AUGMDY3HUH OT TeMIlepaTy-
PBI BelecTBa; CKOpPOCTH Aud@y3nH OT arperaTHoro co-
CTOSTHUSA BelNIeCTBa; CBOMCTB TBEPABIX TeJI, KUAKOCTEH U
ra3oB OT UX CTPOEHUS;

— FABJIEHUS CMAaYUBaHUA U KAIUJIJIAPHOCTH.

11 ypoBens

O6zacname:

— OTJINYUE CpefHell CKOPOCTH TEIJIOBOTO JBHXKEHUA
MOJIEKYJI OT CpeAHEell CKOPOCTH MeXaHHYEeCKOTO ABMIKe-
HUA TeJjia;

— pesyasTaTel oneiTa IllTepHa;

— 3aBMCHUMOCTb BbICOTHI IIO’b€MA KHUJAKOCTH B KallHJI-
JisIpe OT ee IJIOTHOCTH U OT fHaMeTpa KaluJiapa.

Ha ypoene npumenenus 6 munuiHulx cumyayuax

I yposens

Vmemes:

— H3MEPATH TEMIIEPATyPy U BHIPAKATh €€ 3HaAYEeHHE B
rpagycax Ilenbcus;

— 00600111aTh Ha SMIUPUUECKOM YPOBHE Pe3yJbTaThl
Ha0J10JaeMbIX 9KCIIEePUMEHTOB M CTPOUTh HHAYKTHUBHbIE
BBIBOJIBI;
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— IIPUMEHATH I10JIYy4eHHbI€ 3HAHUA K PEIIeHNI0 Kade-
CTBE€HHBIX 3aad4.

11 ypoBeHsB

Yumemus:
— IPUMEHATH IOJIyYeHHbIe 3HAHUA K OOBSACHEHUIO
ABJIEHU, HaOJI0JaeMbIX B IpUpOJe U OBITY.

Ha ypoéne npumenenus 6 Hecmandapmuulx
cumyayunax

I yporens

O6o6wamey:

-— NOJIyYeHHbIe NPH H3YUYEHUU TeMbl 3HAHUSHA, IIpeJ-
CTaBJIATh UX B CTPYKTYPUPOBAHHOM BHJE.

Cpasnusamy:

— CTPOEeHHE U CBOICTBA ra3oB, "KUAKOCTEHN U TBEPABLIX
TeJI.

Yuemy:

-— BBINOJHATh 9KCIEPUMEHTAJbHbIE WCCJIeJOBaHUS,
YKasaHHbIe B 3aJaHUAX K ITaparpadam u B paboueil Ter-
pagu (saBaenue auddysum, 3aBUCUMOCTb CKOPOCTH Aud-
¢y3uM OT TeMIIepaTyphl, B3aUMOJEHCTBYE MOJIEKYJI, CMa-
YUBaHUE, KAITUJIJIAPHbIC ABJICHUSA).

Ouyenusambs:

— poJss M. B. JloMmoHOCOBa B pasBUTHM B3IJIAJLOB Ha
CTPOEHHE BelllecTBa.

I'onpquoe nnaHyuposaHune

N ypoka Tema ypoka
1/1 PasBuTHe B3rJ1siK0B HAa CTPOEHKE BEIIIECTRA.
Mounekysl
2/2 Osunsxenune monekyn. duopdysusa
3/3 BsaumogeiicTBue MOJIEK YT
4/4 CmauuBanue. KanunnsapHuble siBJIeHUs
5/5 CtpoeHue rasos, *KUJKOCTEH U TBEPABIX TeJI
6/6 0O600111eHMe ¥ TOBTOPEHHE




Ypox 1/1. Pa3sutune B3rnaaos Ha CTPOeHUe BellecTBa.
Monekynbi

OcHoBHOIt MarTepuan. Bsrasgnl ApeBHerpedyecKHx
MBICJIUTEJIeH Ha cTpoeHue BemnecTBa. Bkiaaxg M. B. Jlomo-
HOCOBa B Pa3BUTHE TEOPUH CTpOeHHs BerrecTBa. OUbITHI
U IpPUMEPHI, AOKA3LIBAKOIIMeE, UTO TeJa COCTOAT M3 dac-
THL[, MEXJIY KOTOPBIMH CYIIECTBYIOT IPOMEXYTKH. Mo-
Jgekyisa. Pasmepsl 1 Macca MoJeKyJi. ATOM.

HemoncTrpauuu. OneiTel 10 pucyHkam 1—4 yueOHH-
kKa. Pororpaduu MOJIEKYJ OPraHMYeCKHX COeJUHEHHUIM.
O6bexTn 3 D. I1.1

Ha gom. § 1—3; saganue 1; saganue 2 (1, 4; o »kena-
HHIO — 2%, 3%).

PEKOMEHOAUMW AN YHUTENA

Heo6xoaumo 0o6paTUTh BHUMAaHHE YYallUXCsd Ha pas-
BUTHE B3IJISJ0B Ha CTPOEHHE BEIeCTBa, MPOJEMOHCTPH-
poBaTh NpeBpallleHNe THIOTE3h] B HAYYHYIO TEOPUIO, IOI-
YepKHYTh pOJIb 3JKCIEpUMEHTa B 2TOM Imporecce. Ha
IpUMepe pacCMOTPEHHUA CTAHOBJEHUS MOJEKYJISPHO-KHU-
HETUYEeCKO¥ TeOPHH CTPOEHMs BellecTBa 0OCYAUTH 3TaIlbl
Hay4YHOTr'o MO3HAaHUHA, BCIOMHUB MaTepHaJ, U3y4YeHHBIH B
7 knacce. IIpm Hanuumm BpeMEHM MOJKHO BBIIIOJIHHTH
dbpoHTaNBHO OUBIT 110 prc. 1 yueGHMKA M OIBIT C PacTBO-
peHueM conu B BoZe (3azanue 1 (3) yuebHHMKaA M 3ajjaHNe
4 paboueil rerpagn). OnwiT n3 3agaaus 1 (2) MoxKHO Oy-
JeT MPOJAEMOHCTPUPOBATL M OOCYyAWMTH B KJlacce Ha clie-
AYIOIIEM YPOKe BO BpeMs IMPOBEPKH 3HAHMIA.

Ypox 2/2. iBuwxeHne Monekyn.

Audodysns

OcHoBHOI MmaTepuan. BpoyHOBCKOe ABU>KeHME. XapakK-
Tep ABMIKEHUs MoOJeKyJ. CpelHss CKOPOCTb ABMXKEHUA
mousiekya. OnsiT lItepua*. qudbdysusa. Juddysua B ra-
3ax, MMHUAKOCTAX U TBEPAbIX TeJjlaX. 3aBHUCHUMOCTH CKOPOC-

1 Byksamu «3. I1.» 0603HaYeHO 2JIEKTPOHHOE MMPUIOMEHUE
K yuebnuxy H. C. Ilyprinesoii, H. E. BaxkeeBckoit «®Pusuka.
8 knacc» (M.: Hpoda, 2013), xoTopoe pasMelleHO Ha calTe
www.drofa.ru.
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T Iugpy3un OT TeMmieparyphi Tejaa. CpefHsas CKOPOCTh
TEILJIOBOTO ABHMYKEHUS MOJIEKYJI U TeMIlepaTypa TeJa.

Hdemonerpauun. Mexannueckas Mozesb GPOYHOBCKO-
ro aBmxkenunsa. Juddysua B rasax M KUIKOCTAX. Tab-
nuna «BpoyHOBCcKoe aBuakenue. qubdysusarl. O6beKTo
u3 J. II.

Pemenue 3agau tuna: JI.2 Ne 57—60.

Ha nom. § 4; saganue 3 (1—6; mo sxenanuo — 7).

PEKOMEHOALIMKU ONA YHYUTENA

B Hayaje ypoka OpH IIpPOBEepKe 3HAHHUH ydaImIuXcCHA
MOX{HO BBIIIOJIHUTH B paboued Terpagu 3aganus 1—3,
a TakyKe 3agaHusg 6—8 (Bce WK YaCTh, pa30MB UX Ha Ba-
puanThbl) uiau 3agaun: JI. Ne 40, 41, 43, 44, 48, 49, 51, 55.

3ananue 3 (4,—6,) yuamuecsa MOT'YT BBIIIOJIHUTD B pa-
6oueil TeTpagy (3aganus 10—12).

VYpoxk 3/3. Bzanmogencrsne mMonekyn

OcHoBHOM MaTepuaJ. CHUJIbI MEXKMOJIEKYJIAPHOTO B3aU-
MOJEHCTBUA — KOPOTKOZeHcTBylomue cuibl. Ilpursxe-
HUe MEXAY MoJIeKyJaMu. MexXMoJIeKyJIsIpHOe OTTAJIKUBA-
HUeE.

Hemoncrpamuu. ONbIT CO CBUHIIOBBIMU IUJIHHAPaAMHU.
O6nexTs n3 J. I1.

Pemenne 3amau tuna: P. T.3 zagmanme 15; JI. Ne 70,
71, 73.

Ha nowm. § 5; 3aganue 4.

PEKOMEHOAUWMW ONA YHYUTENA

BaxxHo, 4T06BI y4Yalliuecsa MOHSJINW, YTO MEXAY MoJje-
KyJaM{ OJHOBPEMEHHO JeHMCTBYIOT CUJIbI IIPUTSKEHUA U

1 Tagnauna uz xommuexTra Tabmun mo GU3UKe U3AATETHLCTRBA
«Apodar.

2 Byksoii «JI» obosnauena xuura: Jyrawux B. H., Heano-
ea E. B. COopHUK 3ana4 1o QU3UKe Iaa 7—9 KJaccoB o611e06-
pa3oBaTeNnbHBIX yupexxjaeHuil. — 25-e uag. — M.: Ilpocseme-
Hue, 2011.

3 BykBamu «P. T.» o6osznaueno nocobue: ITypsviwesa H. C.,
Baxceesckana H. E. Pusuka. 8 knacc. Pabouas terpagb. — M.:
Hpoda, 2013.
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OTTAJKHUBaHUs. XapaKTep PAaBHOJAEHCTBYIOIIEH CHJIBI 3a-
BHCHUT OT PAaCCTOAHUA MEKAY MOJIEKYIaMU.

3ananue 4 (1,) yyamueca MOTYT BHIIOJHUTH B pabo-
yeil rerpaan (3aganue 13).

ITpu npoBepke 3HAHUI I10JE3HO PACCMOTPETH 3a4a4YM:
JI. Ne 61, 63, 64.

Ypox 4/4. CmaumnsaHue. KanunnsipHobie assneHus

OcHoBnOIt MaTepuasa. CMaunBaHHe U HeCMauHBaHHe.
BansiHMe MOBEPXHOCTH TBEPAOTO TeJa H POAA KHUIKOCTH
Ha 3Ty saBjeHuA. CMaunBaHue B Ipupoje. KanminspHbie
ABJEHUS. 3aBHUCHMOCTb BBLICOTBHI MOABEMa YXHIKOCTH B
KaIluJIApe OT ero JHamMeTpa U OT IJIOTHOCTH KHAKOCTH
(kauecTBeHHO). KanniiasapHble ABJIEHHUA B IIDHPOJE.

demorcTpauuu. OnbITbI, B KOTOPHIX HAOJIIOZAIOTCA
fABJIEHUA CMaYMBAHUA U HecMaumBaHUA. ONBITHI ¢ Ka-
MHJIIAPHBIMH TPYOKaMH PA3HOTO AHAaMeTpa M ¢ padHbIMH
skuakoctaAMu. Tabania «IIoBepXHOCTHOE HATAXKEHHe.
Kanunnapuoctsb». O6bextsl 3 J. I1.

Ha gom. § 6; saganue 5.

PEKOMEHOAUMWN ANA YHUTENSA

OnwITH 10 CMAaYMBAaHHUIO ¥ HECMAYWBAHUIO, a TaKiKe
OIIBITHI C KANTU/JMIAPHBIMM TPYOKaMK MOTYT OBITH IIPOBe-
JeHbl KaK B BHJe JeMOHCTPAILHii, TAK U B BUAe QPOHTAJIb-
Hou JsaboparopHoit paborel. llenecoobpasHo o6paTHTH
BHUMaHHUe yUalInXxcA Ha poJib CMaYNMBAHUA U KAIIUJLJIAD-
HBIX ABJIEHHH B IPUpPOJE U OBLITY.

Homanrnee 3afnasue 5 (1,, 4,) yuamueca MOT'YT BbIIOJ-
HHUTb B paboueii rerpanu (3azauua 16 u 17).

ITpu npomepke 3HaHmit obOcyxkparorca 3agaum: JI.
Ne 77—179.

Ypok 5/5. CTpoeHue rasos, XUAKOCTEN U TBEPAbIX Ten

OcHoBHOIi MaTepHaJil. ArperaTHble COCTOAHUSA Bellle-
ctBa. CBOMCcTBa TBEPABIX TeJ, *KUAKOCTeil u razos. O6b-
fCHEeHHe CBOMCTB DPa3JMYHBIX COCTOAHHH HA OCHOBE MO-
JeKYJIAPHO-KMHETUUECKO TEOPHH CTPOEHUS BEIIECTBA.

JdemMoHCTpauuu. Y IPYTOCTh TBEPALIX TeJ, IIJIoXas CKU-
MaeMOCTb KHJIKOCTel, Xopouias CoKMMaeMoCThb rasoB. Mo-
e KPUCTAJINYeCKUX pelreTok. O6bekTr u3 3. II.
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Pemenne 3agag Tuna: JI. Ne 85—88, 93, 94.
Ha nom. § 7; sagauue 6 (1); P. T. sagauus 18, 20.

PEKOMEHOALNMWU ANA YHUTENA

IIpu m3yuyenuu HOBOro MaTepHaja cjejayeT HOIUEpK-
HYTh, YTO 3HAHWE BHYTPEHHErO CTPOEHUA TBEPABLIX TeJl,
JKHUJIKOCTEN M ra30B IIO3BOJIET O0BACHUTH UX CBOKCTBA.
IIpu sTOM BHYTpEHHEE CTPOCHHE 3THX TeJ Mbl MOJEJIHUPY-
eM. OCHOBO# IJ1A MOCTPOEHUA MoJeJlell CIIYKAT d9KCIEePH-
MeHTaJbHbie (PaKThI.

B cooTBeTCTBMH ¢ 3THUM CHAYAJIA BHIIOJHAIOT JEMOHCT-
pauuy uiu (1) GpPoOHTANBHEIE ONBITHI, HJIJIIOCTPHPYIOIIHE
o01uMe CBOMCTBA TeJl B PA3HBIX arperaTHbhIX COCTOAHHUAX,
3aTeM 00CYKIAIOT CTPOEHHE TBEPABIX TeJ, JKHUAKOCTEH u
rasoB (pacCTOSHUS MEXAY MOJIEKYJaMM, XapaKTep HX
IOBUXKE€HHUSA M B3aHMOJAeICTBUsA), IocJie yero Habjonae-
MbIe CBOMCTBa O6'BACHAIOT.

Ypox 6/6. 0606LeHKe 1 NoBTOpeHue

OcHoBHOIT MaTepuaJ. [TosToperane u 06001ieHNe 3HA-
Hul 1o Teme «IlepBomauanbHbBlEe CBEJEHHA O CTPOEHHH
BeIeCcTBa».

Pemenne 3amau Tuna: saganue 6 (2); P. T. sagaune 19.

Ha pom. OcHoBHoe B riase 1; P. T. saganue 22.

PEKOMEHOALMW LNA YHUTENA

Ha stom ypoke mpoBoguTcs 0600leHMe 3HAHUI y4ya-
muxcda no TeMe. BakHo, 4TO6BI UeTKO 6bLIH cHOPMYJIH-
POBAaHEI OCHOBHBIE ITOJIOXKE€HHUA MOJIEKYJAPHO-KHHETHNYE-
CKOM TeOpUM CTPOEHUs BeIlecTBa. YdJalluecA MOJIMKHEI
NPHUBOAUTH IIPUMEDHI ONBITOB, KOTOPbIE 3TH ITOJIOXKEHUS
HOATBEDPIKIAIOT, & TaK’Ke IIOHUMATh, YTO U3y4YEeHHAs Te-
OpUA MO3BOJAET OO'bACHUTH PAJ ABJIEHUI U CBOMCTB TeJI.

B koHHme ypoka mnporoguTcsa nposepouHas pabora,
paccuuTaHHas Ha 10 muH. M0XXHO UCTIOJIL30BATh TPEHH-
poBOUHBLI# TecT 1 U3 paboueil TeTpagu UJIH ITPOBEPOUYHYIO
pa6ory 1 us IMocobus!.

1 CnoBom «Iloco6ue» o6osHaueHa kuura: ITypviwesa H. C.,
Jebedesa O. B. Pusunkra. 8 raacc. [IpoBepodnsie ¥ KOHTPOJIb-
Hble pabotel. — M.: IIpoga, 2012.
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1 Bapuanry

1. Kax B3auMopeHCTBYIOT Mexay coBOil MOJEKYJIbI
Jawoboro BemecTsa?

A. ToabpKO OTTAIKMBAIOTCS.

B. TonbKo IIpUTATHUBAIOTCA.

B. IIpuTAruBamTCca U OTTAJKHUBAIOTCS, Ha OYE€Hb Ma-
JIBIX PACCTOAHUSIX CHUJILI OTTAJIKUBAHUA OOJIbIIE CUJI IIPHU-
TAXKEHUA.

I'. IIpuTAruBamoOTCA ¥ OTTAJKHBAIOTCA, HA OYEHb Ma-
JIBIX PACCTOSHMUAX CHJIBl OTTAJKWBAHUSA MEHbINE CHJI
MPUTSAMKEHUA.

2. B kaKux BelleCcTBaX MPOUCXOAUT quddysusa?
A. TonpKo B rasax.

B. ToabKO B 3 KUAKOCTAX.

B. TonbKO B TBEPABIX TeJaX,

I'. B razax, sKMIKOCTSX ¥ TBEPABIX TeJaX.

3. B KaKoOM arperaTHOM COCTOSHHH BeIeCTBO 3aHMMa-
€T BeCb IIPEJOCTABJIEHHBIH eMy 00'beM U He UMeeT cobCT-
BeHHOMI hopmbI?

A. ToabKO B 3XUAKOM.

B. Toabko B razoobpasHom.

B. B »xxugxom ¥ ra3zoo0pas3HoM.

I'. Tonbko B TBEPAOM.

4. N3meHseTcA JHU CKOPOCTh XA0TUYECKOTO ABUKEHUS
MOJIEKYJI IIPH [IOHMKEHHH TeMIlepaTyphl BellecTBa?

A. VYBesqMuuBaeTcss y MOJEKYJ ras3oB, KUIKOCTEH H
TBePABIX TeJI.

B. YMeHblIaeTCA y MOJIEKYJ Tras3oB, KHUIKOCTEeH u
TBEPABIX TeJI.

B. He nuameHnsiercs.

I'. IameHseTCA TOJIBKO Y MOJIEKYJI ra30B.

. UamMeHsAeTca TOJBKO Y MOJIEKYJI ra30B U KUJKOCTEH.

5. B kakux Tesax quddys3usa Ipu oJUHAKOBOI TeMIIe-
paType npoucxonuTt 6sicrpee?

A. B rasax. B. B TBepabIX Teaax.
B. B xxuagkocrax. T'. Bo Bcex 0AMHAKOBO.
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1. OTinualoTca Ju APYT OT APYTa MOJIEKYJIBI OLHOTO U
TOrO0 ke BemjecTBa?

A. Orinuarorced.

b. He ornuuasores.

B. MoryT oTJIM4aThCA B 3aBUCUMOCTH OT TOI'0, KaK 3TO
BeIleCTBO MOJYUYEHO.

2. Kak 3aBHCHT CKOpPOCTb AM(OY3HH OT arperaTHOTO
COCTOSIHMSA BellleCTBa IIPH IMOCTOAHHOMK TeMnepaTtype?

A. He 3aBucwur.

Bb. CxopocTts auddys3un MakcuMaabHa B ra3ax.

B. Cxopocts guddysun MakCHMaJIbHA B dKUIKOCTAX.

I'. CropocTs auddysnn MakcHUMaJlbHAa B TBEPABLIX Te-
Jjax.

3. Kakue U3 mepedrcJIeHHBIX HUKE CBOMCTB OTHOCAT-
cA K KHUAKOCTAM?

A. 3aHUMaIOT BeCh IPEJOCTABJIEHHBII 06bEM.
B. UMeloT cobcTBEHHBIN 00BEM.

B. UMmeloT KpucCTaJIInyecKoe CTPOEHHE.

I'. He umeror cobcTBEHHOM HOPMBI.

4. CpaBHUTe CKOPOCTD ABUKEHHA MOJIEKYJ XOJOZHOM
M ropsyes BOJbI.

A. CKOpoCTh OAUHAKOBA.

B. CkopocTb MOJIEKYJ XOJIOZHOII BOALI OOJIbILE, YEM
ropsyen.

B. CxopocTs MoseKyJ ropAdYei Boasl 60MbIlEe, YEM XO-
JIOJHOH.

5. 3aBucuT M BHICOTA IOABEMA KUAKOCTH B KAIIHJI-
JIsIpe OT ero auametpa?

A. Yem Oousiblre guaMeTp Kanujiasgpa, TeM O6oJjblie
BBICOTA IOABEMA YKHUIKOCTH.

B. Yem MeHbLIE auamMeTp KanuWajaspa, TeM OoJblie
BBICOTA ITOA'BEMA KUIKOCTH.

B. He zaBucwur.

Omeemwu. 1 B.1. B. 2. 1. 3. B.
IIB.1.B. 2. B. 3.B,
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Mexanu4yeckKkue CBOMCTBa
MUAKOCTEM, ra3oB
M TBepaAbIX Ten (12 v)

Ilens wusyueHumss JaHHON TeMbl — copMHUpOBaATH
y y4aIluXcs MpeACTaBJI€HHUs O TOM, UTO 3HAaHUA O CTpoOe-
HUU BeIlleCTBA M03BOJIAIOT OOBSICHUTL H B pAle CJydaeB
npeACcKa3aTh CBOMCTBA, B TOM 4YHCJIE MeXaHUYECKHE,
KHUIAKOCTEH, ra30B M TBEPALIX TeJ, 4 TAK)XKE YMEHHUS HOPH-
MEHATH 3TH FHAHUA K OﬁT)ﬁCHeHI/IIO H3y4YaeMbIX CBOMCTB.

ITpn m3yueHnu Tembl mpoaoJKaeTcs (GopMUpOBaHUHE
Yy yYaIIUXCs MCCJIeJOBATEJbCKUX 3KCIEePUMEHTANbHBIX
YMEHHH IIPH BHIIOJHEHHUH JabopaTOpHBIX paboT B KJacce
M JOMAIIHEr0o 3KCIIEPUMEHTa. B YacTHOCTH, YCJIOBUSA
NIJIAaBaHUS TeJ MOTYT ObITh YCTAHOBJIEHBI YUAIIMMHUCS Ca-
MOCTOSITEJIBHO B IIPOILIECCE BBIMIOJHEHHA MCCJIEeJ0BATEeb-
cKoM sabopaTopHO# paboTHI.

IToMmumo ¢opMupoBaHHA y YyYAIIUXCA SKCOEPUMEH-
TaJbHBIX YMEHUH M IIpeAcTaBjeHHi 006 sKCoepuMeHTaJIb-
HBIX METOAaX MO3HAHUSA, [IDA U3YIEHNH NaHHOM TeMEI yJa-
mecAd 3HAKOMATCA C TEOPeTHUYeCKHMMH METOJaMM IT03HAa-
HUA. B yacTHOCTH, IIPU HOJYyYeHHH (DOPMYJILI JABJIEHUS
JKHJKOCTH HA JHO M CTEHKH COCY[a, a TaK)Ke (DOPMYJIBI ap-
XHMEeI0BOM CHJIBI HCIIOJL3YETCA METO/, MOJAEINPOBAHUA.

Pe3ynbTartbl 06yyeHus

Ha yposne 3anomunanusn

I ypoBens

Hasvieameo:

— (u3nyecKre BeJHMYNHLI U UX YCJOBHbIe 0003HaUe-
HuA: jasiaeHue (p), o6veMm (V), miaorHocTs (p), cuiua (F);

— eIMHMIIBI 3TUX BeauuuH: Ila, M3, kr/m3, H;

— ¢dusuveckune npubopsl: MaHOMETD, DapoMeTp;

— 3HAYEHHEe HOPMAJIBHOIO aTrMoc(hepPHOro AaBJIeHUS.

Bocnpoussodumeo:

— omnpejesieHUA IMOHATHHI: aTrMocdhepHOe AaBJeHUe,
Aedopmanusa, ynpyrasa gedpopmanus, njacTudyeckas ae-
dopmanusa;
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-— (OPMYJIBI: JaBJIeHUA *KUIKOCTH Ha JHO U CTEHKH
COCYAAa; COOTHOINEHHA MeXIy CHJIAMH, AEHCTBYIOIUMU
Ha MOPHUIHM THAPABJIHYECKOM MaIIMHBI, U TJIOIIAJAbIO
TMOpPIIHEH; BHITAJTKUBAIOIIEH CHUJIbI;

— 3aKoHbI: 3aKkoH Ilackans, 3aKOH Apxumeza;

— YCJIOBUA MJIABAHUA TeJ.

Onucvieamb:

— onelT Toppuuesyin Mo uamMepeHHI0 aTMochHepHOro
IaBJICHUHA,

— ONBIT, JOKA3LIBAIOIMM HaJWUHE BBHITAJKHMBAIOUIENH
CHWJIBI, AeHCTBYIONI[EH HA MOTrPYKEHHOE B JKUAKOCTD TEJIO.

Pacnosnasams:

— pasauyHbIe BUABI JeddopMaIMy TBEPABIX TeJ.

II ypoBens

Bocnpoussodume:

— (hopMyJBI: COOTHOIIEHHUA paboT Mayoro u 60JIBIIIO-
ro mOpIITHe rugpaBandeckon mamuunl, K11/ ruapasiau-
YeCKOHM MaIlMHBI.

Ha ypoene nonumanusn

I ypoBens

ITpusodumv npumepot:

— OIIBITOB, WJLIIOCTpUpYIOIINX 3aKoH [lackans;

— OINBITOB, JOKAa3bIBAIOMIMX 3aBUCHUMOCTH AaBJIEHUA
JKHUJKOCTH HA JHO M CTEHKH COCy/Ja OT BLICOTHI CTOJIHa
KHUJKOCTH U OT €€ IIJIOTHOCTH;

— COOBIITAKIIUXCHA COCYIOB, HUCIOJb3YEMLIX B OBITY,
B TEXHUYECKHUX YCTPOHUCTBAX;

— PpasJIM4HbBIX BUJOB AeopMaluM, IIPOABJIAIOIINXCA
B IpUpOJe, OLITY U TPONU3BOJCTBE.

OGesacHamo:

— IIpUPOJY: AaBJIEHUA rada, ero 3aBUCUMOCTD OT TEM-
nepaTyphl 1 o6beMa Ha OCHOBE MOJIEKYJIAPHO-KUHEeTHUYe-
CKOH TEOPHHU CTPOEHHSA BelleCcTBa; aTMOC(HEpPHOTo AaBJe-
HHUs, BRITAJKHUBAIOIIEH CHJILI;

— TIpoHece Nepejayu JaBJeHUSA KUJKOCTAMHU U rasa-
MM Ha OCHOBEe UX BHYTPEHHEro CTPOeHU ;

— HEe3aBHUCHUMOCTb JaBJeHHUS YKUJKOCTH HA OAHOM U
TOM K€ YPOBHE OT HANpPaBJIEHUS;

— 3aKOH COO0ILAIOIUXCA COCYIOB;

— NPUHIOUI AeHCTBUSA I'HIPABINYECKON MAIIUHEI;
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— YCTPOHCTBO M IPUHLUII AeHCTBUA: F'MAPaBJINYECKO-
ro npecca, pryTHOro 6apoMerpa 1 6apoMeTpa-aHepoOuia;

— IJIaBaHUe TeJ;

— OTJINYHE KPUCTAJJIMYECKUX TBEPABbIX TeJ OT
aMOpP(PHBIX.

Buisodume:

— (opMyJly COOTHOIIIEHUSA MEXAY CHUJIaMH, IOeHCT-
BYIOIIINMH HA I[IOPUIHHA FPIleaBJIquCKOﬁ MAaUIVHGBI, U I1JIO-
m1aabI0 ITOPIHHEH.

II ypoBens

Ob6sacHamy:

— aHHU30TPONHIO CBOMCTB MOHOKDHUCTAJLIOB,

Buvisodume:

— HCIIOJb3yA METOJ MOAEJIUDOBAHUSA, GOPMYJIbI: NaB-
JIEHU A dKUAKOCTH Ha JHO U CTEHKH COCY[a, BHITAJKHUBAIO-
el (apxXuMeIoBO) CHIIBI;

— COOTHOILIEHHEe DaboT, COBepIiaeMbIX HOOPHIHAMU
ruApaBJINYeCcKON MAaIINHBI.

Ha ypoeéne npumenenus 6 munusHbvlx CUmyayuax
I ypoBens

Yumemuw:

—_ HaGJHOlIaTI)Z ABJICEHHE Ilepeaavyl JaBJIeHUA XHUIAKOC-
TAMHU, AeHcTBHE KUAKOCTH HAa IIOTPYKEHHOE B Hee TeJIOo,
pasJuYHbIe BUALI Je)OpMALlMK TBEPAbIX TeJI;

— KOHCTPYHPOBATh MIPHUOOP AJIA JEeMOHCTPAIINHU 3aKO-
Ha Ilackans;

— U3MEpATH: JaBJieHHe >KHUAKOCTH Ha JHO U CTEHKHU
cocyza, aTrMmochepHoe JaBjieHne ¢ NOMOIbI0 HapoMeTpa-
aHepoOuAa;

—— HCCJIEOBATh: 3aBUCHMOCTh BBITAJIKHMBAlOIIeH CH-
Jbl OT IJIOTHOCTH »XHJKOCTH H O0bEMA IIOrPYXKEHHOM
4acTH TeJia, YCJIOBUA IJIaBaHUSA TeJl, BUAbI AedopManny;

— aHAJIM3UPOBATH BJIMAHHE U3MEHEHUS CTPOEHUA Be-
1IIeCcTBa Ha ero cBoiicTsa.

ITpumenamu:

— gakoH Ilackayia K o0OBACHEHUIO ABJIEHUI, CBA3aH-
HBIX C IMepezaded JaBJeHUS KUJKOCTSIMHU U Ira3aMu;

— ¢dopmMyJibl: AJIA pacyeTa AaBJIeHUA rasa Ha JHO U
CTeHKH COCYJAa; COOTHOIIEHHUs MEMXIYy CHUJIaMH, JAeHCT-
BYIOILMMH HA MOPIIHY I'HAPaBJINYECKOH MalluHbI, ¥ ILJIO-
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LAABI0 [IOPINHEH; BHITAJKUBAIOMIEH CUJIbI K DPEIIeHUIO
3ajad.

IT ypoBenn

Ymems:

— BBIPAIIMBATH KPUCTAJJIBI U3 HACBIIIIEHHOTO PACTBO-
pa coJgeii.

ITpumenams:

— COOTHOILIEHHEe MeXXAY BbICOTOH HEOJHOPOAHBIX
KHUAKOCTEH B COOOIIAIOUINXCA COCYAAX U UX INIOTHOCTBIO
K pellleHHIO 3ahay;

— «30JIOTOe IpaBuJao» MexaHuku u dopmyny KILI x
pacyeTaM, CBA3aHHBIM ¢ paboTON THAPaBJIHUYECKOH Ma-
IIWHEIL,

Ha yposéne npumenenus 6 necmandapmmuoblx
cumyayunx

I ypoBens

Obobwamu:

— «30JI0TO€ IPaBUJIO» MEXaHUKHU Ha DPa3jINYHbIe Me-
XaHU3MBI (rupaBaudecKasa MalllnHa).

ITpumename:

— MeTOJ MOJeNUpPOBAHUS NPHU IHOCTPOSHHUH JeYKTUB-
HOTO BBIBOJA (OPMYJI: AABJIEHUSA KUJKOCTH Ha OHO U
CTEHKH COCY/la, BHITAJKHUBAIOIIEH CUJIBI.

Hcenedosams:

— YCJIOBHUA ILJIABAHUSA TeJ.

NoypouyHoe nnaHnpoBaHue

Ne ypoka Tema ypoka
1/7 HaByieHue sKUAKOCTEH U ras3os. 3akoH Ilackansa
2/8 IlaBJieHre B XKMIKOCTHU U rase
3/9 Coob1aroniuecs cocyabl
4/10 T'mapaBauueckas mamuunaa. M'ujpaBianyecKuit
npecc
5/11 ATmocdepHoOe naBiieHHe
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Oxonyanue mab.i.

Nt ypoka Tema ypoka

6/12 IleficTBHE *KUAKOCTH U ra3da HA IOTPYKeHHOe
B HUX TeJiO

7/13 JlabopaTopuas pabota Ne 1
«/3aMepeHne BHITAIKUBAIOIEH CUJIBI»

8/14 JlabopaTopuasa pab6oTta Ne 2
«Hzyuenue ycaoBuii NaBaAHUS TE»

9/15 IInaBauue cynos. Boagyxonnasanue

10/16 KonTtponsHas pabora no Treme
«Mexanunueckue CBOMCTBA XHUAKOCTEH
U razoB»

11/17 CTpoeHue TBepAbIX TEJI.
Kpucraninyeckue u aMopdHble Tesa

12/18 Hedopmanusa TBepAbIX Tesa. Buasl aedopmanuu.
CBoiicTBa TBEPABIX TEJ

Ypok 1/7. [lasneHue XNaKocTen U rasos.
3akoH Mackansa

OcHoBHO#t MmaTepHaJ. [laBieHune TBepAbIX TeJ. [laBie-
HHe rasa, ero 3aBUCMMOCTE OT TeMIepaTyphbl 1 00'bemMa ra-
3a. [Tepegaua gaBjeHus rasaMy M JKUAKOCTAMH. 3aKOH
Ilackans.

Hemoncrpaunn. Ilepenaua gaBieHusa rasaMu W KH/[-
kocTsaMu (onbIT ¢ mapom I[lackass). OOBIT IO PHCYHRY
20 yuebHuka. O6beKTsI u3 J. I1.

Ha mpom. § 8; saganue 7; P. T. sagauus 23, 24.

PEKOMEHOALIMKU ONA YYUTENA

B nauasie ypoka ciiefyeT MOBTOPHUTH NMOHATHE JaBJe-
HUAS ¥ efUHULY AaBjeHusA. [IpuuuHy JaBJeHUA ra3oB Ha
CTEHKH COCYJd, a TAK)Ke 3aBUCUMOCTDH JaBJIEHHs rasa oT
o0beMa M TeMIepaTypbl O0BSICHSAIOT HA OCHOBE MOJIEKY-
JNIAPHO-KMHETUUECKON TEOPUH CTPOEHUS BeIllecTBa.
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Ilepemauy naBieHns razaMu MOXKHO IIPOJAEMOHCTDPUPO-
BaTh C IIOMOILLIO TPYOKH, JHO KOTOPOH 3aTAHYTO ILJIEH-
Koii. B TpyOKy BcTaBseH nopineHsb, U IPU €ro lepeMelie-
HUH IIJIeHKa Mporudaercs.

Ilepenauy maBiieHUS XHUIKOCTAMHU MOXKHO ITDOJAEMOH-
CTPHPOBATh Ha cJiefyiolieM omnbiTe. IloIM3TUIEHOBBIHN
MaKeT 3aIOJHAIOT BOZOH U 3aBA3bIBAIOT. KIaayT B KIOBe-
Ty WJIHA APYTYIO MPO3PAYHYI0O EMKOCTh, J€JAI0T B IIaKeTe
HUIroJKoii 3—4 MaJleHbKHUX OTBepCcTHuA OJH)Ke K OZHOMY
U3 ero KOHIIOB, a 3aTeM HA’KMMAIOT HA MAaKeT PYKOi OKo-
JIO APYTOro ero KoHIiia. XopoIro BUAHO, KaK U3 OTBEPCTHH
BHITEKAIOT IIPAKTHYECKH OJMHAKOBBIE CTDYHUKH BOABI.

3akon Ilackansa wmayyaercs uHAYKTHBHO. CHauana
C IIOMOIIBIO 9KCIIEPUMEHTA OKAa3bIBAIOT, YTO XKUIAKOCTH
¥ rassl IIepejaloT NPOU3BOJMMOe Ha HUX JaBJIeHHe, U Je-
JIAIOT BBIBOJ. 3aT€M BBINIOJHAIOT ONBITHI ¢ HiapoM Ilacka-
JiA U 110 pucyHKy 20 yueOHHKA, UX pe3yJabTaThl O0BACHS -
IOT Ha OCHOBE MOJIEKYJIADPHO-KMHETUUYECKON TEODHHU CTPO-
eHusA BellecTBa U GopMyaupyIOT 3aKoH [lackas.

Ypok 2/8. laBneHue B XXMAKOCTU U rase

OcHoBHO#I MaTepuai. J[aBiaeHue KHUAKOCTH HA JHO U
CTeHKM cocyZa. PaBeHCTBO maBJeHUI >KUIKOCTH HA OJI-
HOM ¥ TOM K€ YPOBHE IO BCEM HANpaBJICHUAM. 3aBHUCH-
MOCTh JaBJIEHUS XUAKOCTH Ha AHO M CTEHKH cOCyjga OT
BBICOTHI CTOJI6A XHUAKOCTH M €€ ILIOTHOCTH. BbiBog (op-
MYJibl JABJIEHUA JKUIKOCTH HA JHO U CTEHKH COCY[a.

JdemoncTrpauuu. OneiTel mo pucyHkam 21, 23 u 24
yuebHuKa. O6sexTno! us 3. I1.

Pemenne 3azau rTvna: sagauue 8 (5, 6); P. T. zana-
Hue 34.

Ha nom. § 9; sananue 8 (1—4); P. T. sagauue 30; pa-
6ora c 9. II.

PEKOMEHOALIMWN LN YHUTENA

Caeayer oOpaTuTh BHUMAaHHE YYall[MXCA HA TO, YTO HA
JKHUAKOCTD, TAK K€ KaK M Ha ras, JefiCTByeT CHJIa TAXKecC-
TH X IIO9TOMY OHA OKAa3bIBAae€T HAa AHO M CTEHKH cocyJa
napieHne. CHadajia [AEeMOHCTPHPYIOT OIBLIThI: JOKAa3sa-
TEJILCTBO CYIIIECTBOBAHHUA JABJIEHUA KUIKOCTH, PABEHCT-
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BO 3TOrO JaBJEeHHUS Ha OJHOM M TOM ’Ke yPOBHE IO BCEM
HanpaBJIEHUAM, 3aBUCUMOCTD JaBJEHHUA OT BBICOTHI CTOJI-
6a XKUIKOCTH U ee nIoTHOCTU. Ilocne KaXA0M JEeMOHCT-
panHu AeyaloT BHIBOJ. 3aTeM CJeAyeT OOIIUil BEIBOJ.

BaXHO MOACHUTH y4YalIUMCs, YTO IIPH TEOPETUUECKOM
BbIBOZE (OPMYJIBI CTPOAT MOAeNb, IIpeHebperas pAzoM
CBOMCTB KuAKOcTU. ClenyeT NOAYEPKHYTH, YTO UMEHHO
TAaK BCErja IMOCTYIAIOT MPU MOCTPOCHUH MOMAEJH pPeaib-
HOro o0'beKTa MM SABJIEHUS: OTBJIeKaloTcs (abcTparupy-
FOTCA) OT HECYILECTBEHHBIX IPU3HAKOB U YUYUTHIBAIOT CY-
1IeCTBeHHbIE IPU3HAKHU.

B KoHIle ypoKa pemalT 3aJadydl C HCIOJb30BAHU-
eM GhopMYJIbl AABJIEHUA JKUAKOCTH Ha THO U CTEHKH COCY-
Ia. MoXXHO paccMOTpeTh PEeLIeHHVIO 3a/jauy B yueOHUKe.

3apanmue 8 (2) yuarnimecs MOTI'yT BBIIOJHHUTE B pabouei
Terpazu (3ananue 25).

¥Ypox 3/9. Coobualoumecs cocyabl

Ocnornoit maTepuan, Coobujaromimecs cocynbl. 3aKoH
COODIAOIINXCSA COCYAOB IJS OJHOPOALHOHM >KUJKOCTH.
3aKOH COOOUIAIIUXCA COCYAOB AJIf PA3HOPOAHBIX MKUJI-
KocTeil. BoIBoA COOTHOIIEHHUA MEKIY BBICOTAMH CTOJ00B
Pa3HOPOAHBIX KMAKOCTENH B COOBIAIOLIUXCS COCYIaX H
HUX IJIOTHOCTAMH,

Hemorcrpanun. Cooburarouprecs cocyabl pagHoi ¢op-
MBI, JleMoHcTpanusa 3aKoHa COOOLIAIONIMXCS COCYAOB
OJIsl OGHOPOJHOM JXHAKOCTH C IIOMOIIBIO NBYX CTEKJISH-
HBEIX TPYOOK, COeJUHEHHBIX Pe3NHOBOM TPyOKOM. 3aBHUCH-
MOCTBb BBICOTHI CTOJI6A KUAKOCTH OT ee MJIOTHOCTH. Jnj-
KocTHBIN MmaHomeTp. O0beKTw! u3 J. I1.

Ha gom. § 10; sanauue 9; P. T. saganue 40.

PEKOMEHOALMW ANA YHUTENA

B Hauase ypokKa IpPOBOAUTCA IIPOBEpPKAa 3HAHWUH yua-
muxcA U pemarorca sagauu: P. T. saganus 31—33, 35,
36 maum JI. Ne 515, 516, 518, 522,

O0bsicHEeHHe HOBOI'0 MaTepHajia 1eJeco00pasHo Ipo-
BecTH B ()opme mpobuiemHoit Geceapl. IIpobiemy, B xaH-
HOM cJIydae JOCTATOYHO GJH3KYIO K IO3HaBaTEJbHOII 3a-
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naue, GOPMYJIUDPYET YUUTEJIb U COBMECTHO C yYalIMMUCH
HIIET ee pPellesue.

VYpok 4/10. N'mapasnuyeckan MallumHa.
Fmapasnuyeckn npecc

OcHOBHOJ} MaTepHaJl. YCTPOHCTBO M IPUHIUI AEHCT-
BUA TUApaBaudeckoili mamuHbl. CoOTHOLIeHHE MEXIAY
CUJIaMU Y IJIOIIAAbIO IIOPIITHEH rUapaBJIUYECKON MAaIllu-
HBEI. YCTPOMCTBO M IPUHIIUII AeHCTBUA I'HIPABIUYECKOTr0
npecca. CooTHOLIIEHNE MeXK Iy BBEICOTOH IIogbeMa U OIycC-
KaHus mopurHeir u ux maomansio®. KII ruapaBinue-
CKO¥M MallIMHBI®,

HdemoucTpauuu. Mogenp rMIpaBJIUYECKONH MAaIIIMHBI.
Mogens rugpaBandecKoro npecca. O6beKTs us 9J. I1.

Ha pom. § 11; sagaumne 10; P. T. saganus 41—43.

PEKOMEHOAUMW ON9 YHYUTENA

B Hauyajle ypoka IIpu IpoBepKe 3HAHUI U 3aKpeILie-
HUU M3YUYEHHOI'0 MaTepualjia MOYKHO PacCMOTPETH 3aja-
yu: P. T. sagauus 37, 38.

3areM 1e1€C000pa3HO IPOBECTHU NMPOBEPOYHYIO pabo-
Ty, PACCUUTAHHYIO Ha 7 MHH. MOXHO UCIIOJIL30BATH IIPO-
Bepo4HYI0 pabory 2 us ITocobus, paccuuranuyio Ha 20—
25 muH.

1 Bapuanr

Omnpegenure, Ha CKOJLKO 6OJIbIlle AaBJIeHHE BOABLI B
BOJOIIPOBOSHOM KpaHe Ha IIepPBOM, YeM Ha CAMOM IIOCJIe[-
HeM 3Ta’Xe BBICOTHOI'O JOMa, €CJU BePXHHUU 9Ta)X Haxo-
autces Ha BeicoTe 100 m. ITimotHOCTL BoAbI 1000 Kr/M3,

Il Bapuanr

Ha xakymi BBICOTY NOZHMMAET BOJLY HACOC, €CJH CO-
3naBaemoe uM JnasiaeHune 500 kIla? IlmoTHOCTH BOABI

1000 xr/m3.

Il Bapuanr

Onpenenure gasjaeHUe BOAbl, OKA3blBaEMOe CHU3Y HA
MIOMENIeHHYI0 B Hee IJIACTHHKY, €CJIM BRICOTa C¢TOJI0a BO-
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IObl B 6aEke 20 cM, a MJIACTHHKA HAXOAUTCA HA PACCTOS-
HuH 15 cMm ot gHa. IlnoTHOCTs Bogel 1000 kr/m3.

IV sapmanr

Oupegenure cuiay naBjeHHA Macja Ha IIPOOKY ILIO-
maaeo 6 cM2, ecam pacCTOSHHE OT YPOBHSA MAacja B COCY-
Je fo mpo6ku paBHO 20 cm. IlmoTHOCTE Macaa 900 xr/m3.

Omeemut. I B. Ap =1 MIla. II B. h = 50 m.
III B. p=5001IIa. IV B. F = 1,08 H.

BriBoz cooTHomenus pa6oT, coBepmiaeMbixX GOJIBIIAM
M MaJIBIM HOPIIHAMU, U dopmyay KIIII carexyer uayuats
JUANIbL IIPH COOTBETCTBYIOIIEH IOATOTOBKE ydaIluxcs,
MOCKOJIBKY 3TO MaTepHuaj BTOporo ypoBHA. OfHaKo cka-
3aTh O TOM, UTO JJIA I'MAPaBJIHUYECKON MaIlIMHBI CIIpaBe-
JUBO «30JI0TO€ IIPABHJIO» MEXAHHUKH, HeoOXOAMMO, TaK
Ke KaK HeoOXoguMoO o6CYAMTH BOIIPOC O ITOTEPAX JHEP-
T'UH B IIpOIlecce COBEPIIEHNA €10 pabOTHI.

Ypox 5/11. ATmochepHoe gasneHue

OcHoBHOM mMaTepuaa. ATMochepa. ATMocdepHOe AaB-
nenue. Uamepenre armocdeproro gasnenus (onblT Top-
puuennn). HopmanbHoe aTMochepHoe naBiieHHe. 3aBU-
CHUMOCTBH aTMOC(GEPHOro JaBJIeHUs OT BBICOTHI HaJ YPOB-
HeM MOpA. BapoMeTpsl: PTYTHEIH M aHepouj. Bauanue
aTMOCGEPHOro JaBJeHNA Ha YKUBOH OPraHU3M.

Jdemoncrpanuu. BaBemmnBaHue BO3ayxa U m0JbEM BO-
Jbl 3a nopurHeM B Tpy6ke (mo puc. 33 u 34 yuebHUKA).
Tabaunpr: «CrpoeHue aTrMochepsl 3eMan», «ATMochep-
Hoe jaBieHue», « Bapomerp-anepous». Bapomerp-anepo-
ua. O6bekTo! U3 J. I1.

Ha pmom. § 12; zamanme 11 (1, 2, 5—7); mo xeja-
HUI0 — 3aganue 11 (3, 4); P. T. saganus 52—54; pabora
c 9. II.

PEKOMEHOAUUMN ONY YYUTENA

Ypok nenecoobpa3Ho HaUaTh C IOBTOPEHUSA yCTPoiicTBa
U IpUHOUNA paboThl rHAPABINYECKON MAIIUHBL ¥ I'HAPAB-
JIMYECKOro IIpecca U peluuTh 3agauu tuna: JI. Ne 496, 498.
WN3zyuenue TreMbl «ATMOC(hepHOe HaBJeHHE» CTPOUTCH
HA OCHOBE MEXXIPEAMETHEIX CBs3eH C eCTeCTBO3HAHUEM
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¥ reorpadueit. Ilonarua armocdepsl, aTMoc(hEepHOTO AaB-
JIeHuA, BONPOC O 3aBUCHMMOCTH ILJIOTHOCTH aTMocdephl OT
BBICOTBI HaJi YpoBHeM MopsA noeropAoTcsa. OneiT Toppu-
YeJIJIM TOXKE He ABJAETCH AJIA ydallluxcd HeH3BEeCTHBIM,
HO OH pas3fupaeTcs geTaJbHO U 00BACHSAETCA Ha OCHOBE
saxkoua Ilacxkana. BsoasTcsa aBe eTUHUILI AaBJIEHUA:
MM pM. CM. 4 NACKAJLb, MEKIY KOTOPHIMU yCTAHABJINBA-
eTCHA COOTHOIIEHHE.

Ypox 6/12. lencrBne XUAKOCTU U rasa
Ha Norpy>XeHHoe B HUX TenNo

OcHoBHOIl MaTepuas. BeiTanxkuparomas cuua. IIpu-
pola BBLITAJKHWBAIOIIEH CHJbI. 3aBUCUMOCTH BBITAJIKU-
BAIOILEl CHJIBI OT IJIOTHOCTH XHAKOCTH U OT o0beMa Te-
Ja. BeiBog GopMyJIBl AJiA pacueTa BBITAJKHUBAIOIIEH CHU-
Jabl. 3aKodH ApxuMeza. BelTagkuBaoIaa cuja B rasax.

JdemorcTpauuu. [eiicTBMe BBITAIKHUBAIOLIEH CHJIBI HaA
MOTPY’KEHHOE B JKHUAKOCTb TEJO0. 3aBUCHMOCTH BBHITAJIKHU-
BAIOIIEH CHJIBI OT IIJIOTHOCTH KHUIKOCTH, OT 06'beMa Iorpy-
JKeHHOH 4JacTu Tesya. ONBIT M0 U3MEPEHHUIO BHITAJIKHBAIO-
1ei CHJBI C OTJIMBHEIM CTAKAHOM M BeAepKOM Apxumeza.
O6wexkTH B3 J. I1.

Pemieane 3amay tuma: P.T. zamanus 57—60 uau
JI. Ne 605—609.

Ha gom. § 13; sanauue 12 (1—4,); pabora ¢ 9. II.

PEKOMEHOALUMW ONA YYNTENA

B Hayasie ypoxka MOXXHO IIpOBECTH IIPOBEPOUHYIO pabo-
Ty, PACCYUTAHHYIO HA 7 MHH.

1 Bapmanr

Ha 6o0sb110ii mopieHs rHAPABINYECKON MAIIIUHBI I10-
JoxkeH rpys maccoir 50 xkr. Kaxkyro cuay ciaegyer mpujo-
KHUTh K MaJIOMy IIOPILIHIO, YTOOBLI IMOAHATH TPy3, €CJAHU
miomaaes magoro mopmeA 0,6 cm%, a Boabmioro —
24 cm2?

Ha Oonpmoii mnopiueHs T'HAPABINYECKON MAaIIHHBI
mnomazabsio 180 cm? mosoxken rpys maccoii 90 xkr. Kakosa
MJIOLIAAb MAJIOTO MOPIIHA, eCJH Ha Hero AEeHCTBYIOT CHU-
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jo# 20 H nyisA Toro, 4ToOhl HOPIITHKM HAXOAHUJIUCH B PABHO-
Becun?

il Bapuanr

B ruapaBinuecKoM Ipecce HAa MaJblil MOPIIEHb ILIO-
mazneo 100 cm? geiictyer cuna 100 H. Kakas cuia npeii-
cTByeT Ha 60JbIION NopuIeHsb Naomanso 1 m2?

IV Bapuanr

Ha mansrit mopureHs rugpaBjindecKoi MaIIWHBI ILJIO-
maznso 2 cm? geiicrByer cuaa 400 H, a 6onpmioit mop-
mieHb nNogHMUMAaeT rpy3 Maccoi 800 kr. KakoBa miomagb
60JIBIIIOrO MOPIIHA?

Omeemui. 1 B. F, =20xkH. Il B. S, =4cm? III B. F, =1 H.
IV B. S, = 40 cm?.

O6BbsAcHEeHNe HOBOTO MaTepHaia HAYMHAIOT C JeMOHCT-
Panuyu ONbITa, IOKA3BIBAKOIIET0, YTO HA TeJIO, IOrpyKeH-
HO€ B XHUJKOCTb, NeHCTBYeT BLITAJKHBAIOIIAd CHJA. 3a-
TeM 00'bACHSAIOT NIPUPOAY 9TOMA CHUJBI U IIOKA3BIBAIOT (Ka-
YeCTBEHHO), YTO €e 3HaueHHEe 3aBUCUT OT IJIOTHOCTU
KHJIKOCTH U 00'beMa MOrpy KeHHOH 4JacTH Tesa. Popmy-
Ja JIJA pacyeTa BBITAJIKHBAIOIIEH CHJIbI MOXKET OBLITH IIO-
JydeHa KaK 3MIOMPHUYECKH Ha OCHOBE OIBITA C BeIePKOM
ApxumMea 1 OTJIMBHBIM CTAKAHOM, TAK M TEOPETHYECKHU
IIPU NMOCTPOEHHU U MO eJiH. Bo BTopoM ciiyudae neJialoT aHa-
JUTHUYECKUHN BBIBOJ 3aBHCHMOCTH BBLITAJTKHBAIOIIEH CH-
Jbl OT IJIOTHOCTH XHAKOCTU M oOBeMa INOrpyKeHHON
JacTH TeJia, a 3aTeM 3TOT BBIBOJ IOATBEPK AT C IIO-
MOILIBLIO YKCIIEPUMEHTA. B 3TOM cjyuae, BO-IIepPBBIX, YeT-
KO IIPOCJeKHUBAETCA JIOTUKA IO3HAHWA: HAOJIOAEeHUA —
ruIore3a — MoJeJIb — CJeICTBUA — 3JKCIIEPHMMEHT, a
BO-BTODKIX, yUall{HECH ellle pa3 IIPUMEHSIOT MOJeJTupPOoBa-
HHE U MBICJEHHBIHA 3KCIIEPUMEHT NPHU BbIBOJE (GOPMYJILI.

3ananue 12 (4,) yuammecsa MOTYT BBIIIOJHUTE B pabo-

yed TeTpanu (saganue 56).

Ypox 7/13. labopaTtopHasn paboTa Ne 1
«M3mMepeHMne BbITaIKMBAIOLWEN CUNbI»

Pemrenne zamauy tuna: P. T. zaganusa 63, 65 unu JI.
Ne 625, 626.
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Ha gom. Baganue 12 (5,, 6%); P. T. zaganua 66, 67
wian JI. Ne 627, 628.

PEKOMEHAALIMWN ANA YYUTENA

JlabopaTopHasa pabora HOCUT HJIJIIOCTPATUBHBIA Xa-
paKTep (IpH COOTBETCTBYIOILIEH IIOATOTOBKE yYaIUXCH
BO3MOJKHBI [IOCTAHOBKA U IIPOBEJEHHE 3TOH paboThl KaK
HCCJIeloBaTeNbCKOM). B To 'Ke BpemMsa el MOXXHO IPUAATH
YaCTUUYHO-IIONCKOBBIH xapakKTep. C 3TOH HeybI0 IIPOBO-
aAT Oeceqy, BO BpEMsS KOTOPOH YYHUTEJNb (DOPMYJIHUDYET
IIO3HABATEJBHYIO 3aJauy W MPOCUT ydaIluxca Ipenjio-
KHUTHh IKCIePHUMEHTAJIBHBIA METOA N3MEPEHHUS BHITAJIKU-
BawIied cuibl. Ilocse o6CyXKaAeHUSA NpeNIOKeHUH yda-
IMUXCA IPHHHUMAIOT Te CIIOCOObl M3MepeHMiH, KOoTophie,
HanpuMep, OIHMCAHBI B yueOHHUKe U B pabouell TeTrpaju,
BbIOMpAIOT HEOOXOAUMBIEe AJIA IIPOBEAEHUA 3KCIEDUMEH-
Ta IPUOOPHI U COCTABJISAIOT IIJIAaH PabOTHI.

Ecsnu yuamuecsa umeroT pabouyro TeTpalib, TO IJIaH pa-
0OTHLI 1 Bce JaHHbIEe 3alIHCHIBAIOTCA B Heill. B mpoTuBHOM
caydyae B TeTpaau s JabopaTopHBIX padoT JOJKHBI
OBITH 3aNMCaHbl: HadBaHue paboThl, 1IeJib, IPUOOPEI U Ma-
Tepuasabl, IIpeJicTaBJeHa TabJjUIla, B KOTODYIO 3aHOCAT
3HAYEeHUA BEeJINUYNH, BRIUNCJICHUA U BBIBOJ, KacalollHuiica
B JAHHOM CJIy4Yae CPABHEHUA 3HAUEHMH BBEITAJKHUBAIOIIEH
CUJIbI, MOJIYYEHHBIX AByMA crnocobamu. PesyibraTel u
BBIBOJBI O0CY K JAIOTCS IIOCJe OKOHYAaHNA PabOTHI.

VYpox 8/14. NabopatopHas pabora Ne 2
«U3yyeHne ycnoBun NnnasaHmsa ten»

Pemienne 3amau Ttuma: P.T. sapanusa 68—71 wuiau
JI. Ne 639—642.

Ha nom. § 16; saganue 13.

PEKOMEHIALWMW ONA YYNTENA

B Hauase ypoka IpoBOAHUTCA IPOBEPKA YCBOEHHUA 3HA-
HUM 1o TeMe «JleficTBHe YKUIKOCTH M rasa Ha IMOTPYKeH-
HOe B HUX TeJIO», IIOCJjIe Yero (GopMyJIMPYIOTCA IIPO6IEeMBbI:

«ITouemy oxuuM Tesia mIaBawT, a Apyrue TouyT? Kaxkossl
YCIOBUA IJIABAHUA TeJ?» U CTABUTCA NMO3HABATEJIbHAS
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3amava: «OnpenenuTs 9KCHEPUMEHTaJIbHO YCJIOBUA IIJa-
BaHUA TeJ».

B nponecce Gecensl 06CcyKAAIOTCA METOAUKA IPOBEJE-
HUA paboTsl, Heo6xoauMMble NPUOOPHI ¥ MJIAH BHINIOJHE-
HHUA paboThI.

Ypox 9/15. NnaBaHue cynos. BozayxonnasaHune

OcHoBHOM marepuaJ. IlnaBanue cynos. Bosgyxonna-
BaHUe. HOBTOpeHHe OCHOBHBIX HOHSITPIfI 1 3aKOHOB I'ujg-
PO- ¥ a3POCTATUKH.

Pemenne 3amau tana: P. T. zaganusa 39, 48, 64, 72,
73 uan JI. Ne 501, 527, 531, 643, 646.

Ha nom. § 14; saganue 14; ocHoBHOE B riase 2, ¢, 69—
70.

PEKOMEHEBALIMW O3 YYUTENSR

Ha ypoke NOBTOPAIOT OCHOBHbIE HOHATHUA KU 3aKOHBI
THAPO- H a3pocTaTHKU. IIpu 06001nIeHH 3HaHNH I10JI€3HO
BMECTe C yUYalllUMHUCH 3al0oJHUTh Tabmunsl 8 1 9, npuse-
IeHHbIe Ha ¢. 69— 70 yuebHHuKA.

Ypox 10/16. KoHrponbHas pabota
no reMe «MexaHU4ecKkne CBOMCTBA XXNAKOCTEN
¥ ra3oB»

PEKOMEHAALIMW ONA YYATENA

Mo>KHO HCIOJB30BATh KOHTPOJBLHYIO pabory 1 u3 Ilo-
cobus, UM TPeHUPOBOUHKIN TecT 2 U3 paboueil Trerpanu,
WK TIPoBepouHyI0 padboty 2 us Ilocobus, paccuuTanuyio
Ha 25 MuH. B sTOM ciyuyae B ocTaBuleecs Ha YPOKE BpeMs
cJjieiyeT nmpoBecTH 0000IIleHHe TeMBbI.

1 Bapuanr

1. Ilnomane MaIoro MOPITHA T'HADABINYECKOro Ipec-
ca 2 cm?, a 6osapmioro — 150 cm2. OnpegennTte CUaIy JaB-
JeHus, AeVUCTBYIOUYIO Ha DOJBITION MTOPLIIEHD, €CJIU K Ma-
JIOMY TIOpPIIHIO NpujaokeHa cuia 40 H, Ha kakyo BeicoTy

MMOAHUMETCS OOJIBIION ITOPIIeHb, €CJIH MAJbIA OIyCTUTCH
Ha 30 cm?*

28



2. B cocyn BoicoToit 20 cM HaIUTa BOAA, YPOBEHBb KO-
TOpOM HMIKe Kpad cocyna Ha 2 cM. UeMy paBHO JaBjieHUe
BOJBI Ha AHO cocyga? Uemy paBHa cHJja JaBJeHUA BOABI
HAa AHO cocyha, ecau ruromagb AHa 0,01 m2? IlaoTHOCTL
Bogsl 1000 kr/m3,

3. OmpepesnTe Maccy KycKa aJlOMHHHIA, HA KOTOPBIiA
IpY NOTPYKEHUH B BOJY AEHCTBYET BHITAJKHBAIOMIASA CH-
na 1,2 H. IInorsocts Bogbl 1000 xr/m3, anoMuHuA —
2700 kr/m3.

4. K KopoMEBICIy BecoB IIOABEIIeHb] ABa OJUHAKOBBIX
JKeJIeBHBIX mapa. Hapymures Jiu paBHOBecHe BeCOB U
B KaKyl0 CTOPOHY, €CJM OAUH IIIap IOrpy3UThH B BOAY,
a apyroi — B KepocuH? IIIOTHOCTE KepOCHMHA MeEHBIIIEe
IJIOTHOCTH BOALI. OTBeT oG0oCHYMTE.

Il sapmuanT

1. Bonpmioit moplieHb THAPABIAMYECKON MAIIMHBI
nmogHuMaeT rpy3 maccoii 450 kr. IIpu sTom Ha MasbIi
nopieHb gercreyer cuia 150 H. Hafigure miomaas mMa-
JIOTO MOPIIHA, ecJH IIomaib 6oasmoro 90 cm2. Ha xa-
KO€e PACCTOSAHHE ONNYCTHUTCA MAJIBIHM IOPINEeHb, ecau 60JIb-
110i1 mogHUMeTcs Ha 1 em?#

2. OnpefenuTe JaBjeHUe KepPOCHHA, 3aIOJHSIOMIETO
LMICTEPHY, Ha rmybuHe 2 M. KakoBa cuiia 1aBJIeHUs Kepo-
CMHa Ha 3Tou raybuHe Ha KpaH, IJOHaAb KOTOpPOTro
10 cm2? IlnorHOCTH Kepocura 800 Kr/M3.

3. KakoB Bec B BOfle MPaMODHOTO IIApMKAa MacCoM
150 r, ecsiu 0H menuKoM norpyxeH B Boxy? IlmorHocTs
Boanl 1000 kr/m3, Mmpamopa — 2700 kr/m3.

4. Ha Becax ypaBHOBellleHbI [JBa IlIapa OJWHAKOBOM
Macchl — CTaJbHON M AepeBAHHBIN. HapymuTes au pas-
HOBeCHe BeCOB M B KaKyI CTOPOHY, €CJH IIapbl OQJHOBpE-
MEHHO IIOTPY3UTHh B Bogy? OTBeT O0OCHYIUTE.

Omeemu. 1 8. 1. F; =3 kH, h{ =0,4 cm. 2. p = 1,8 kIla,

F =18 H. 3. m = 378 r. 4. Hapymuurcs; nepers-
HeT I1ap, NOTPYKeHHBIl B KEPOCHH.

IIe. 1.8,=3cm2 h; =30cm. 2. p=16klla,

F=16H. 3. P=0,9 H. 4. Hapyururcs; nepers-
HeT CTajJbHOM 1miap.
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Vpox 11/17. CtpoeHue TBepAbIxX Ten.
Kpuctannuueckme v amopdHble Tena

Ocaosnoit maTepuan. Kpucrannuueckue tena. Kpuc-
TajJIuyecKad pemeTKa. MOHOKPHUCTANNBI U IOJUKPHC-
TaJJIbl. AHH3OTPOIINA MOHOKPHUCTANIOBY®, AMopdHOe co-
CTOSIHHE TBEPJOTrO TeJjia.

demorcTpaumuu. Mojgenn KpUCTAIIUYECKHX PEIIETOK.
Poct kpucrannos moBapeHHO# coau. Konneknus Kpuc-
TAXIUYECKUX U aMOpPGHBIX TBepAbIX Tes. OOBEeKThl U3
9. I1.

Ha pom. § 15; samaume 15; sabopatopHas pabora
Ne 3% «HabsroneHue pocta KPUCTAJLJIOB» .

PEKOMEHOAUMW ONA YHUTENA

B Hauane ypoka cJyenyeT IPOBECTHU aHAJU3 pe3yabTa-
TOB KOHTPOJILHOM paboThI.

Cnexyer obparurTh BHHMAHHE yYalHMXCA Ha TO, YTO
HabrogaeMble CBOMCTBA TBEPAbIX TeJ 00YCJIOBJIEHBI OCO-
GEHHOCTSAMH HUX BHYTPEHHEro CTPOeHHA. AHHIOTPOIIHIO
MOHOKPHCTAJIJIOB ¥ M30TPOIHI0 ITOJUKPUCTAIIOB 00BsC-
HAIOT HCXOAA U3 0COOEHHOCTEM MX BHYTPEHHEro CTPO-
eHUs, IPU HAJMYNY BpeMEHH U COOTBETCTBYIOINEH ITOAI0-
TOBKE yualiuxcsa. PocT KpuUCTaNja0B NIOBapeHHOH COJH
JOCTaTOYHO XOpouIo HabjomaeTcsas ¢ MOMOLIBIO MHUKPO-
crona. Ecii HEeT BOBMOKHOCTH CIIPOEIIMDPOBATL KAPTUH-
KV Ha 3KPaH, MOYKHO IIPHUIJIACUTD yYallfuXcA 10 oyepesu
K YCTaHOBKe.

JlaboparopHasi pabora Ne 3% He siBisieTca 00A3aTeNb-
HOﬁ, XOTs BBI3BIBAET Y yYalllXCA MHTEpPEC, II03TOMY BbI-
TIOJIHAETCA AOMaA.

Ypox 12/18. ledbopmauna TBepabIx Ten.
Buapbi nepopmaumnn. CBOMCTBa TBEPAbIX Ten

OcaosHoO# marepuaJ. [Jebopmanua. Yupyras u njac-
Tudyeckas gedopmanua. Buabl gedopmainuu: pacTsake-
HHe, C)KaTue, CABUTI, KpydyeHnue, narub. CpoiicTBa TBEp-
AbIX TeJI: TBEPLOCTH, IPOYHOCTH, XPYIIKOCTH, YIPYIOCTh
" IIJJAaCTHUYHOCTSb.
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JdemoncTrpanuu. ¥Yupyras gedopmanusi JHHEHKH,
npy>xkuHbsl. IInactuueckas ngedopmamus niaacTHINHA.
Pazninunbie BuABI AedopMalMl ¢ IOMOIILI) IIPU3MBI
¢ npyxumHamMu BHyTpu. Tabmuner «Buasl nedopma-
muit (I)», «Bugsr gedopmanuii (II)». O6bexTs: u3 J. I1.

Pemenne zagmau tuna: P. T. sagauma 77—79; zaga-
uue 16 (1, 4, 6).

Ha gom. § 16—17; sagauue 16 (2, 3, 5); P. T. 3aganue
81; pabora ¢ 3. II.

PEKOMEHOALIMW ONSA YHYUTENA

Bo3HUKHOBEHHE CHJIBI YIOPYTOCTH B AePOPMHPOBAH-
HBIX TeJjlaX OOBACHSIOT HA OCHOBE IpeACTaBJEeHHI O Xa-
paKTepe B3aMMOJAEHCTBUS aTOMOB H MOJEKYJ TBEpPAbIX
TeJ.

IIpx m3yueHHH BHIOB JedOpPMAIlUN I1e1ecOo00pa3Ho
IPOBECTH (PPOHTAJBHBIN J1a00OPATOPHBIN 3KCIEPUMEHT C
MCIOJIL30BAHUEM JIACTHKA C HauepUeHHOH Ha ero IoBepXx-
HoctH ceTkoit (P. T. zaganue 80).

IIpu paccMOTpeHHH MeXaHHYECKHX CBOMCTB TBEDPABLIX
TeJ HeO0OXOZUMO TTOAYEPKHYTh, YTO 3HAHHE CTPOEHUA Be-
11eCTBa U BJIHUAHHUS CTPOEHHA BellleCTBA HA ero CBOMCTBA
TIO3BOJIAET, U3MEHASA CTPYKTYPY BellleCTBa, H3MEHATh €ro
CBOMCTBA W CO3JaBaTh MaTepHaJbl C OIpeAeeHHLIMHU
CBOMCTBaMH.



Tennosbie asneHusn (12 4)

Lenr usyueHuss AAHHOH TeMBbI — IIO3HAKOMHTBL yda-
HIUXCA C TeIJIOBBIMHM sABJIeHUAMHU. [loHATHA (TemioBoe
IBH>KEHUE, TEeIJIOBOe pPaBHOBECHEe, TEMIIePATYpa, BHYT-
PEeHHAA 9HEPrus, KOJHMUYECTBO TEILIOThI), KOTOPbBIE HOJIMK-
HBI OBITH COOPMHUPOBAHBI Y VYAIIUXCA, 3aT€M MCIIOJIb3Y-
IOTCA IIPU U3Y4YEeHWH arperaTHbhIX IpeBpallleHUH BelecTna
U TeNJIOBBIX CBOICTB ra3oB, *KUAKOCTEH U TBePAbIX TeEJl.

IIpomosnkaercs ¢dopMupoBaHuMe 3HAHUN yualMXCs
0 MeToAaxX MO3HAHUA M YMEHHUH 3TH MEeTOAbl IPUMEHATH
B NPaKTHUYECKOHN JeATeJbHOCTH. B 4aCTHOCTH, JEMOHCT-
pupyetcda o6bsACHUTENIbHAA POJb TEOPHUHU IIPH MHAYKTHUB-
HOM, Ha OCHOBE 3KCIEepPUMEHTAa, U3yYEeHUHU ABJIEHUH Tell-
JIOIPOBOAHOCTH W KOHBEKIIHUH H Oﬁ'bﬁCHeHPII/I X C IIOo-
MOLIbIO MOJIEKYJSAPHO-KMHETHUYECKON TEOPHH CTPOEHHUSA
BellecTna.

RpOMe TOro, CMBICJI INIOHATHUA «BHYTPDEHHAA 3HEPIruA»
KaK napaMeTpa COCTOSIHHSI CHCTEMbl PAaCKpPBLIBAETCSA HAa
OCHOBE MOJIEKYJIAPDHO-KMHETUYECKOH TeOPHH CTPOEHHUS
BeiecTBa. TakKUM 06pa3om, XOTsk ABHO 00 9TOM He roBO-
pHUTCA, AeMOHCTPUPYETCS €IUHCTBO IBYX METOIOB H3y4ye-
HUSA TENJOBbIX fABJEHHN: TEPMOJHMHAMHUYECKOro U MoJie-
KYJAPHO-KHHETHUECKOTO.

IIpm BBInOSIHEHUM J1aO6OPATOPHBIX PabOT MOBHIIAETCA
YypOBeHb (OPMHUPOBAHUSA Y YyUYaIUXCA HCCIeA0BATEb-
CKUX dKCHEepPHMEHTaJbHBIX yMeHHH. Onucanua paboT B
paboueit TeTpagu CTPOATCA TAKUM 00pa3oM, UTO ydyalue-
CA CaMOCTOATEJbHO MOJI’KHBI COCTaBUTHL ILIaH paboTsl,
BBIINOJHUTL U3MEPEHUsI U CHesaTh BLIBOA. IIpogoskaer-
cd Takxe (GOpMHDPOBaHMEe 3HAHMH ydaluXCs O MOrpell-
HOCTAX U3MEPEHNHA U YMEeHHUHN UX BBIYHCJIATL. B yacTHOC-
THU, NpeAJaraeTcs BbIYHUCJIHUTD IOTPEIIHOCTH KOCBEHHOI'O
U3MEPEHUS YIEJbHOH TeIrJIOEMKOCTH BeIllecTBa. JTO 3a-
Iadya HeIpocTasi, M Ha JaHHOM 3Tamne (OPMHPOBAHUSA
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YMEHHUS BBIYHCJATH MOTrPEIIHOCTH IpefHa3HaueHa AJidA
yuanuxcs, obyJaomuxcsa Ha IIOBEIIIIEHHOM YPOBHeE.

OnpHolt U3 3aja4y N3ydeHUs TeMbl siBjiderca GopMupO-
BaHHe Y YyUaIlUXCA YMEHUH NPHUMEHSATE IOJy4YeHHbIe
3HAHHUA K peuIeHuIo 3anay. Bece ydyamuecs SO HBI OBJia-
JeTh YMEHHEeM NMPUMEeHATH (POPMYJIBI JJs pacueTa KOJIH-
yecTBa TEIJIOTHI, HEOOXOAMMOro AJiA HarpeBaHUs Teja
WY BBIAEJAEMOro IIPU ero OXJasKAeHHH, U KOJUUYEeCTBa
TEIJIOTHI, BHIJEJAEMOr0 Py CTOPAaHNM TOIJINBA. 3afayuu
Ha YypaBHEHHUE TEIJIOBOro fajaHca, IepBBIN 3aKOH TepMO-
auHamuku, KIIJ] npu TenyioBhIxX Iponeccax He ABIAIOTCH
o0sA3aTeIBHBIMH JJs1 Bcex. X pemHIaloT U COOTBETCTBYIO-
HIe YMEHUA KOHTPOJIUPYIOT B 3aBHCHMOCTH OT YPOBHA
MOATOTOBJIEHHOCTH yYallUXCs, YDOBHS YCBOEHUs OCHOB-
HOT'0 MaTepHaja, BDeMeHH, UMEIOUIEerocsi B paclopsixe-
HUM YUYUTEJIA.

Pe3ynbraTbl 06yueHus

Ha ypoene sanomunanusn

I yposens

Hasvieamo:

— ¢u3NUYeCKHe BeJIUUYHHBLI B UX YCJIOBHBIe 0603HaUe-
Hus: Temneparypa (t, T), Buyrpeuusas sneprusa (U), xo-
JIMYECTBO TeIUIOThI (@), yAeJbHas TEIJIOEMKOCTH (C),
yJenbHas TENJIOTa CTOpaHUA TOMJIUBA (q);

— egquaunbl 3Tux BeauuuH: °C (K), Dx, x/(xr - °C),
Tox/Kr;

— ¢dusnyecKue Npuboppl: TEPMOMETP, KAJIOPUMETD.

Hcnonvzosame:

— IPU ONUCAHUM SBJIEHUH NOHATHUSA: CHUCTEMA, CO-
CTOSIHME CUCTEMbI, lIapaMeTPhl COCTOAHUA CUCTEMBI.

Bocnpousgodumu:

— OIpejeJIeHUA MOHATHI: TEeIlJIOBOe ABHKEeHHe, Tell-
JIOBOE paBHOBecHe, BHYTPEHHsAs 3Heprus, TeIolepena-
4a, TeIJIONPOBOAHOCTb, KOHBEKIIUsA, KOJHYECTBO TEIMJIO-
THI, YAeJbHAasA TEIJIOEMKOCTb, YAeJNbHas TeIlJoTa cropa-
HUS TOIJINBA;

— GOopMyJIBLI 4JIS pacueTa KOJHYeCcTBa TelJOThI, Heob-
XOAMMOTO AJIs1 HAarpeBaHUSA WJIU BBIJEJIAIONIEroca Py 0X-
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JaXJeHUH TeJla; KOJIMYEeCTBA TEILIOThI, BBIAEIAIOUEr0Cs
TP CTOPAHMH TOIIJIMUBA;

— IePBLIN 3aKOH TePMOJAUHAMHUKH.

Onucwvieame:

— OMNBITHI, WJUIIOCTPUPYIONINE: H3MEeHEeHHEe BHYTpPEH-
Hell 9HePrUM Tejla IIPU COBEPIIEHUN PaGOTHI; ABJIEHUSA
TENJIONIPOBOJHOCTH, KOHBEKIIUM, U3JIYUCHHUA;

— OIIBITHI, TO3BOJIAKIIHE BBECTH MOHATHE YAEJIbHOH
TEIJI0OEMKOCTH.

Pasnruuame:

— c1oco6blI TeIJIonepesavuu.

II yposensn

Bocnpoussodumeb:

— omnpepeJeHUA MOHATHIN: CUCTEMA, COCTOSHHUE CUCTE-
MBI, IapaMeTpPbI COCTOAHUA, a0COMIOTHASA (TepMOAUHAMU-
yecKaf) TeMIlepaTypa, abCOIOTHBIN HYJIb TEMIIEPaTyp.

Onucsisams:

— NPUHIKO DOCTPOeHUuA 1IKaJg PapeHreiita u Peomio-
pa.

Ha ypoene nonumanusn

I ypoBens

ITpueodums npumepot:

— U3MEHEeHHs BHYTPEHHell sHepruu TeJja Ipu COBep-
IIeHUH paboThl, IyTEM TeIJIoIepeIauu;

— TEeIJIONIPOBOAHOCTH, KOHBEKIUH, U3JIYUEHUS B IIPH-
pole U OBITY.

Ob6ssacHams:

— 0CcO0eHHOCTh TEMIIEPATYPhl KaK mapaMeTpa COCTOA-
HUSA CUCTEMBI;

— HeJOCTATKH TEMIEepPaTYPHLIX IIKAJ;

— NPUHIMN NOCTPOoeHuA mKaJabl Lenbcus u abcostior-
HOH (TepMOAHHAMHUUYECKOI) IIIKAJbI TEMIIEPATYP;

— MeXaHU3M TeIJIOIPOBOAHOCTH M KOHBEKILUU;

— (U3UUYEeCKUN CMBICJ MOHATHI: KOJUUECTBO TEILJIO-
TbI, YA€JIbHaA TeIlJIOEMKOCTHb BellleCcTBa, yJAeJIbHAaA TeIlJIO-
Ta CrOPaHUSA TOILJINBA;

— OPUYMHY TOrO, YTO [IPH CMEMIMBAHUM ropsdeil u
XOJIOAHOM BOJBI KOJUUYECTBO TEIJIOThI, OTAAHHOE TOPSIYen
BOJOH, He paBHO KOJIMUECTBY TEILIOTHI, IOJYYEHHOMY XO-
JIOZHOM BOIOM; YTO KOJIMYECTBO TEILJIOTHI, BHLAEJIUBIIIEECS
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IIpY CTOPAHUM TOILJINBA, HE PABHO KOJMUYECTBY TEIJIOTHI,
MOJTYYeHHOMY IIPY 3TOM HArPeBAEMBIM TEJIOM.
oxasvieame:

— uTo Tejla 00JIamalOT BHYTPEeHHEH sHepruei; BHYT-
PEHHASA SHEPTUSA 3aBUCUT OT TeMIIePaTyPhl XU MACCHI TeJia,
a TaK/Ke OT ero arperaTHOro COCTOSHUS U He 3aBUCUT OT
IBUJKEHUA TeJsla KaK I[eJIOT0 M OT ero B3auMoJgeHCTBUA C
IPYTUMH TejlaMu.

IT ypoBenn

Bubrtgodumeu:
— ¢dopMyiy paboTh! ra3da B TEpPMOIUHAMHUKE.

Ha ypoéne npumenenus 6 Munuiisx cCumyayuax

I ypoBens

Ymemn:

— HabiogaTh U3MeHeHUe BHYTDeHHeH 3HEepruu TeJa
Ipy Telionepejaue U paboTe BHEIIHWX CHJI; TEILJIONPO-
BOJHOCTb, KOHBEKITHOHHBIE ITOTOKH B JKUIKOCTAX M ra-
3ax, U3JIyUYeHHe;

— HU3MEepATb TEMIEPaATypPy;

— YKCIIEPUMEHTAJIbHO U3MEPATh: KOJHUYECTBO TEILIO-
ThI, TIOJIYy4YeHHOE WU OTAAaHHOE TEJIOM, YIAeJIbHYI0 TEIJIO-
€MKOCTb BellleCTBa;

— HMCCJIeJJ0OBAaTh: 3aBHUCHUMOCTh KOJIMUECTBA TEIJIOTHI
OT U3MEHEeHHUSA TeMIlepaTyphl Teja, ero Macchl U yIeJb-
HOM TeNJIOeMKOCTH; ABJEeHHEe TenjJoo0MeHa NpH CMeIH-
BaHHUH XOJIOAHOU U ropsAdyeil BOABI.

ITpumenamu:

— 3HaAHUA MOJIEKYJIAPHO-KMHETUYECKO! TEOPHUHU CTPO-
€HHUs BellleCcTBa K OOBACHEHWIO NOHATHS BHYTpPEHHEH
SHepruu;

— (opMyJIbl AJA pacyeTa: KOJUUECTBA TEIMJIOTHI, IO-
JIYYEHHOTO TE€JIOM IIPDH HarpeBaHUHM U OTHAHHOTO IIPN OX-
JaXKJEeHHUHU; KOJUYeCTBa TEeIJIOThI, BbIJIEJSIONIEroca Ipu
Cr'oOpaHHH TOILJINBA, K PEeHIeHHIO 3ajav.

II yporens

Ymempo:

— BBIUHCJIATH IIOIPEHIHOCTh KOCBEHHBIX W3MEPEHHU
Ha IIpyMepe U3MEPEHUS yIeJbHON TeIJIOEMKOCTH Bellle-
CTBaA.
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ITpumenamo:

— ¢opMmysy paboTH rasa B TEPMOAMHAMHKE K peIlle-
HHUIO TDEHUPOBOYHKIX 3aa4;

— ypaBHEHHE TeIJIOBOro OajiaHca M IepBLIil 3aKOH
TEPMOAMHAMHUKHY NIPH PEUICHHUH 3a4a4 Ha TelJIoo0MeH.

Ha ypoene npumenenun 6 Hecmandapmmoix
cumyayusax

I yposens

Ymemu:

— YYHUTBHIBATH SBJIEHUA TEILJIONPOBOAHOCTH, KOHBEK-
OUM U H3JYUYEeHHA I[IPHA PEHIeHHH IIPOCTBIX OBITOBBIX
npobjieM (COXpaHEeHHE TeIlJla WM XO0JIOAA, YMEHbIIeHHEe
HJIM yCUJIEHWe KOHBEKIIMOHHBIX TOTOKOB, YBeJHYEHHE
OTpa)kaTeJbHOM MJIH IOTJIOIIATEJBbHONH CIIOCOOHOCTH MO-
BepXHOCTell);

— BBINOJIHATH 9JKCIEPHMMEHTAJIBLHOE HCCJIeOBaHUE
TP UCIIOJIb30BAHNH YaCTUYHO-IIOKMCKOBOTO METOAA.

Obobuwamu:

— 3HAHUA 0 cnocobax M3MeHEeHHUA BHYTPEHHEH 5Hep-
THM ¥ BUJaX TeIlJIoNepeaadH.

Cpasrusamu:

— c1ocofbl UBMEHEeHHNsI BHYTPEHHEH 9HepTUH;

— BHJBI TEIJIOIIEPEfaYuH;

-— TEeIJIONPOBOAHOCTh M YAEJIbHYIO TEIJIOEMKOCTE Pa3s-
HBIX BeILleCTB.

ITI ypoBens
Ymemo:

— BBIINIOJIHATH HCCJeJOBaAHUA IIPDH IIPOBEACHHUHN nabo-
paTopHBIX pador.

MoypouHoe nnaHnpoBaHune

N ypoka Tema ypoka
1/19 TennoBoe aBuxeHue. Temnepatrypa
2/20 BuyTpenHss sHeprus. Cnoco0bl H3MeHeHu s
BHYTPEHHEeH 9Hepruu
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OxonuaHnue maoba.

Ne ypoxa Tema ypoxa

3/21 TenaonpoBOAHOCTE

4/22 Kouperknusa. Uanyuenue

5/23 KosnunuecTBo TenoThHI.
YaennHas TENJI0EMKOCTD BellleCTBa

6/24 Jla6opaTopHas pabora Ne 4 «CpaBHeHHe
KOJIMYECTB TEeILJIOTHI IIPH CMeIlIMBAHUH
BOZABI PA3HOM TeMIIepaTyphI»

7/25 Pemenne sagau

8/26 JlaBopaTopHas pabora Ne 5
«3Mepenne yaesbpHOH TEIJIOEMKOCTH
BelllecTBa»

9/27 VaennHas Ternora CropaHUs TOILJINBA.
KparkoBpemenHass KOHTpoJibHasA pabora
(o maTepuany § 24)

10/28 ITepBbIit 3aKOH TEpPMOAUHAMUKYU

11/29 Pemenue 3anau. IloBropenne u 060611eHIe

12/30 Koutponsnas pabora mo reme
«TemioBhIe ABICHUAS »

Ypox 1/19. Tennosoe ABnXXeHune.
Temnepartypa

OcaoBHO#t MaTepuaJ. TennoBoe gBuKeHne. Tepmoau-
HaMuueckas cucrema. CoctoaHue cucteMnl. IlapameTphl
cocrosaHusa. TensoBoe papHoBecue. TemiepaTypa Kak mna-
paMeTp COCTOAHUSA CHUCTeMbl. MI3MepeHUe TeMIlepaTyphl:
TEepMOMETp, IIIKaJa TEpMOMETPa, TEPMOMETPUYECKOE Te-
Jj0, penepHble ToukH. IlIkana lenbcnsa. Illxkansr Papen-
reiita u Peomiopa*. A6cositoTHaaA (TepMOZMHAMHUYECKAA)
miKaja TeMmuoepaTtyp. AOCOMIOTHBIH HYJb TeMNeparyp.
CBasp mexay Tremneparypoii no mkane Ileascusa u no a6-
COJIIOTHO! IIIKaJIe.
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JdemoHcTpauuu. [leMOHCTpamMOHHBLIA u JaGopaTop-
HBII1 TepMomerpbl. Tabnuua «M3mepenue Temieparty-
pei». O6bexkToI M3 . II.

Pemenne 3agau Tumna: P. T. saganua 82—88.

Ha ngom. § 18; sagaunue 17 (2, 3, 5); P. T. 3ananusa 89,
90.

PEKOMEHOAUMW ONA YYUTENS

IIpu bopMHUpPOBAaHNM NOHATHUSA «TEIJOBOE NBUXKEHUE»
cjefyeT BCIIOMHUTBL OCHOBHBIE IOJIOXKEHHUSA MOJIEKYJIAP-
HO-KUHETHUYEeCKOI TeOpUU CTPOEHUSA BEIeCTBA U 3aBUCH-
MOCTb CpPeIHeH CKOPOCTH ABHUYKEHHA MOJIEKYJI OT TeMIIe-
paTyphl TeJsa.

Ba)xHO 00BACHUTH, UTO TEeMIEpaTypa, B OTJIHYHUE OT
APYTUX IIapaMeTPOB COCTOAHMUA, — I[apaMeTp, 3HAYEHHE
KOTOPOT'O OJMHAKOBO BO BCEX YACTAX PABHOBECHOM CHCTe-
Mbl. IIpn maydyeHuH cmocoba H3MepeHUsS TeMIlepaTyphl
Ba’XHO NOKa3aTh 00IllMe NPUHIIUNEI, JIe)KaIlllle B OCHOBE
KOHCTPYKIIMHM DAa3JIMYHBIX TEPMOMETPOB: HaJN4YHUe Tep-
MOMETPHUYECKOr'0 Tejila M penepHBbIX Touek. M3ydeHHe
mkajg Peomiopa u PapeHreliTa He ABJAeTcA 00A3aTeJb-
HBIM, XOTS BbI3bIBAET y yuaruxcs HHTepec. AGCOTI0OTHAA
(TepMoAMHaAMHUUYECKAaA) TeMIIEPATypa BBOAUTCA KaK TeM-
nepaTypa, M3MepeHHas I10 IHKaJie TEPMOMETPAa, TEPMO-
MeTPUUYECKHM TeJIOM KOTOPOTO CJYXKHUT HAEeaJIbHBLIN ra3.
IlonaTue uaeaJbHOTO ra3a 3JeCh He ONpeAedeTcs, TOBO-
PHUTCA TOJBKO O TOM, YTO €ro 00'beM PABHOMEDHO U3MEH A-
eTCA C TeMIIepaTypoil B mpejiejiax BCel MIKaJIb.

VYpox 2/20. BHyTpeHHAN SHeprua.
Cnoco6bl U3MeHeHUs BHYTPeHHen 3Heprum

OcroBHO# MaTepuaja. KuHeTuyecKas U MOTEHIIUANb-
Had sHeprusa. CoeplieHne pabdoOThI CXKATHIM BO3LYXOM.
BHyTpeHHAA aHepruA. YCJIOBHOe 0003HAUEeHUE U eIUHU-
a BHYTPEeHHEH JHepruu. 3aBUCHUMOCTb BHYTPEHHeH
SHEPTHUH TeJia OT €ro TeMIepPaTypPhl, MacChl U arperaTHoro
cocToaHuA. CrocoObl M3MeHEHUA BHYTDEHHEH 3IHepruu
TeJa: CcOBepIlleHMe paboThl M Teljonepenada. Pabora
rasa*.

JdemoHcTpauun. MisMeHeHUe BHYTpPeHHe! 9Hepruu Teja
pu coBepieHuM paborsl (1o puc. 60 yuedbHMKA), Harpesa-
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HYE MOHEThI IIPHX TPEHHH O CTOJI, HArpeBaHMe CBUHIIOBOH
ILIACTHHBI IIPU yAape O Hee MOJIOTKOM. MaMeHeHue BHYT-
peHHell 3Hepruu (TeMIlepaTyphl) Teja IIPY Teljoliepeaaye.
Tabauna « BuyTpennss sueprus». O6bexkTs u3 9. I1.

Pemenue 3amay tuma: P. T. 91—93 uau JI. Ne 915,
918, 921.

Ha gom. § 19, 20; sagauue 18 (1, 2), saganue 19 (1, 3).
ITo sxenanuio — 3ananue 18 (3,), saganme 19 (2, 4%, 5%);
P. T. sagauunsa 94—96, 100*; pabora ¢ 3. II.

PEKOMEHOALWI ONg YHUTENA

B HauaJsie 00'bSICHEHUA MOBTOPSIIOT IMOHATUSA, U3YyUEH-
HbIe B Kypce QuU3nKu 7 KJacca: «dHeprusa», «KUHETHUe-
CKas ¥ NOTeHIUaJIbHAs 3HePrusi». 3aTeM AeMOHCTPUDPY-
0T OHBIT, B KOTOPOM Ha0J0JaeTCsad U3MEeHEeHue BHYTPEH-
Hel sHepruu.

Cnegyer obpaTUTh BHMMAaHHNE ydYal[UXCsA HA TO, UTO
BHYTDPEHHSA SHEPTUS XapaKTepPU3yeT COCTOSHUE CHUCTe-
MBI (Tejsla) KakK IeJIoro, a CKJIaAbIBaeTCA OHA U3 YHEePruu
YaCTHIL, COCTABJISIONINX cCHCTeMY (TeJo).

VYpox 3/21. TennonpoBOoJHOCTb

OcHoBHoii MmaTepuau. TensonpoBogHocTh. MexaHN3M
TEeIJIOIPOBOAHOCTH. TeIIonpOBOAHOCTEL Ta30B, KUIKOC-
Tel U TBEPABbIX TeJ. YUeT TeIJIOIIPOBOLHOCTHA B TEXHUKeE,
CTDOUTEJILCTBE, ObITY.

HJemoncrpanun. TennompoBOgHOCTH TBEPAOrO TeJia
(onbIT IO puc. 62 yuyebGHMKA), padIUYHAA TEIJIOMPOBOJ-
HOCTb TBePABIX TeJi. [110Xas TemIonpoBOAHOCTD YKUAKOC-
Tel u ra3oB (OnbITH IO puc. 63 u 64 yuebuuka). Tabiuia
«Tennonszonanuonssle maTepuannl». O6bexTh u3 J. I1.

Peurenne 3agau Tuna: saganue 20 (2, 4—6).

Ha ngom. § 21; samamme 20 (1,, 3); P.T.sanmanusa
101—104.

PEKOMEHOALIMW ANA YYUTENS

BaxHo O6paTI/ITb BHUMAaHHe yHJalllnuxXcsa Ha MEeXaHN3M
TENJOIIPOBOAHOCTH U OOBACHUTDH Pa3JINdYHYIO TEIlJIOIIPO-
BOAHOCTB I'a3osB, )KPI,III{OCTGI‘/i 1 TBEPABIX TeJl Ha OCHOBE UX
CTpOEHHA.
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B Hauasne ypoka mesecoo6pasHO IMPOBECTH HPOBEPOU-
HyI0 paboTy, paccuuTanayo Ha 10 MuH.

1 Bapuanr
1. TenyoBLIM JBUKEHHEM HA3BIBAETCA. ..

A. paBHOMEpHOE ABHKEHHE OTAEJTbHOM MOJIEKYJIbI.

B. ynopsagoueHHoe ABHXKeHHe GOJBIIOrO YHCJIA MOJe-
KyJI.

B. HenpephiBHOE 0eCIOpALOYHOE ABHIKEHHE OOJBIIOr0
YHCJIA MOJIEKYJI, U3 KOTOPEIX COCTOMT TeJIO.

I'. npAaMosinHeliHOe ABHIKEeHHE OTAEeIBHOH MOJIEKYJIBbI.

2. BEyTpPeHHAA 3HEPrUA — 3TO...

A. sHeprus, KOTopas ONpeAesaeTcss BABAUMHEIM I0JIO-
JKeHHeM B3auMOJEHCTBYIOUMX TeJ WM YacTeil oZHOro u
TOTO e TeJa.

B. sHeprusi ABMKeHHUs M B3AUMOJAEMCTBHUA YaCTHII, U3
KOTOPHIX COCTOMT TEJIO.

B. sHeprus, KoTOpoil o6sazaeT TeJao BCIEACTBUE CBOE-
ro IBUKEHUA.

I'. cpeau orBeTOB A—B HeT NIPaBUJIBLHOTO.

3. BHYTPeHHIOIO 3HEPrHIO Tea...

A. MO)XHO M3MEHHUTDH TOJIBKO IIPH COBEPLIEHNH PaboTHI.

B. MOXXHO H3MEHHUTD TOJBKO IyTEM TeNJIoNepefayn.

B. MO’KHO H3MEHHUTH PH COBEPILIEHUH paboThHl U Tell-
Jonepenaue,

I'. u3BMeHUTH HeNb34.

4. KacTpionio ¢ BOXOil IOMECTH/IM Ha FOPAYYIO 3JeKT-
PHYECKYIO JINTY. BHYyTpeHHAA 3Heprus KacTPIOJIU U BO-
OBl TIPH 3TOM...

A. yBenn4uBaeTCca BCIAEACTBHE TeIlJIoNepeaadH.

B. yBennunBaeTcs BCJEACTBHE COBEPIIEHUA paboTHI.

B. yBesimunBaeTcs BCJIEACTBUE TeIJIONEpPefayu U CO-
BepuIeHus: paboThl.

I'. He n3MeHsAeTCH.

5. BHYTpeHHAA DHEPrUA TeJla 32aBHUCHT. ..

A. or CKOpPOCTH ABHXKXEHHUA TeJa.
B. oT noJIOXKEeHUA 3TOro Tesla OTHOCHUTEIBHO APyrux
TEJI.
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B. ot TemnepaTypsl Teja.
I'. oT TeMnepatypsl 1 Macchl TeJa.

6. Cepebpsanyio JOKKY OYCTHJIM B CTAKAH C TOPAYUM
yaeM. Ilpu aTom...

A. yBequYuIaCh KMHETHUYECKAA 3HEePTUs MOJIEKYJI ce-
pebpa.

B. yMeHbIINJIaCh KHHETUYECKAS SJHEPTUA MOJIEKYJI ce-
pebpa.

B. yBesinuniachr MNOTEHUHANbHAS 3HEPrUs MOJIEKYJ
cepebpa.

I'. ymMenbniniacs mOTEHIMANLHAA YHEPIUS MOJIEKYJ]
cepeOpa.

Il Bapunanr

1. HenpepriBHOE GecnopAafouHOe IBHKeHHe GOJIbIIO-
ro YHUCJia MOJIEKYJI, H3 KOTOPBIX COCTOUT TEJIO, Ha3hlBaeT-
cH...

A. MexaHUYECKHUM JBUIKEHHEM.

B. paBHOMEDHEBIM ABHIKEHUEM.

B. Ten10BBIM ABH)KEHHEM.

I'. paBHOYCKOpPEHHBIM ABHKEHHEM.

2. Kakoe u3 mpuBeJeHHBIX HIXKe ONpefieJIeHUi ABIA-
eTcd oIpejieieHNeM BHYTPeHHEH aHeprun?

A. DHeprus ABMIKEHHA U B3aUMOJEMCTBUA YACTHULL, U3
KOTOPBIX COCTOHT TEJIO.

B. DHeprusa, Kotopas onpeseseTcs B3aUMHBIM I10JIO-
JKE€HHUEeM B3aMMOJeHCTBYIONINX TeJI.

B. 9neprus, kotopoii o61asaeT TeI0 BCAEACTBHE CBOE-
ro ABM)KEHUA.

I'. SHeprusa BzaumoeiicTBUA YACTHIL, U3 KOTOPBIX CO-
CTOHT TeJ1O.

3. Kakumu crnocofaMy MOKHO M3MEHHTh BHYTDEH-
HIOIO 3Heprumo Teaa?

A. Tonbko pu coBeplIeHHH PabOThI.

B. Tosbko npu Tenjgonepenaye.

B. IIpu coBepuieHnu paboThl ¥ IPHU TeIlJIONIEpesae.

I'. BHYTpPeHHIOI0 SHEPruIo TeJIa H3MEHHUTDb HEJNb3s.
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4., Tlo cBUHIOBOII IJIaCTHHe yAAPAIOT MOJOTKOM. Ka-
KHUM CIOCOG0OM M3MEHSIT BHYTPEHHIOK JHEPruIo ILjIac-
TUHBI?

A. Ilyrem Tennonepenauun.
B. CoBepiieEnemM pabGoThI.
B. IlyTem Tennonepenauu u coBepliueHUeM paboThI.
I'. BHYTpeHHAA 9HEePrusa IJACTUHLI He U3MEHSEeTCS.

5. OT Kakux QU3NYECKUX BeJTUYNH 3aBHUCUT BHYTPEH-
HSA 3Heprud Tena?

A. OT TeMIiepaTypsl U MAcchl Teja.

B. OT CKOPOCTH ABUMKEHUA TEJA U er0 MACChI.

B. OT CKOpPOCTH ABMIKEHUA TEJA U ero TeMIIEPaTypPhI.
I'. OT nosoMxeHua Teja OTHOCUTEJNLHO APYTUX TeJl.

6. IIpu ocTHIBAHUU TOpAYEH BOIBI...

A. yBeIMuMBaeTCH KHUHETUYECKAs SJHEPTUA ee MOJIEKY.I.

B. ymeHbIIaeTCA KUHETUYECKAA DHEPTUS ee MOJIEKYJI.

B. yBennuuBaeTcA MOTEHIMAJbHAS dHEPTUsS ee MoJie-
KYJ1.

I'. ymMeHbIIaeTCA MOTEHIIUAIbHAA JHEPTUA €€ MOJIEKYJI.

Omeemur. 1 B.1. B. 2. B. 3. B. 4. A. 5. T. 6. A.
IIs.1.B.2. A.3.B.4.B. 5. B.6.B.

Ypok 4/22. KoHsekuusa. NanyyeHue

OcHoBHO# matepuan. Kousexkijus B xugroctax. Kou-
BEKIIUA B rasax. [lepeHoc BeriecTBa npu KouBeKIuu. O6-
pas3oBaHMe BeTpoB. M3nydyeHUe sHepruu HarpeThbIMHU Te-
JaMu. 3aBUCHUMOCTD SHEPTUY U3JYVUEHUS OT TeMIIePaTyPhbl
Tesa. CpaBHeHHe wuU3aydYeHUA (IOTJIOIEHUA) SHEPruu
YepPHOH U CBETJION IMOBEPXHOCTAMHU TeJ. ¥ CTPOHCTBO Tep-
moca. Pojib uanyuyeHusa U APpYrux BHUJOB TeILjaolepenaydu
B JKU3HU PACTEeHUIH U KUBOTHBIX.

HdemoncTtpanuu. KoHBEKIMA B JKHUAKOCTHU (OIBIT C
koxboit nnu ¢ U-06pas3uoit TpyOKoi). KoHBeKIINA B razax
(OIBIT ¢ BEPTYIIKO). 3aBUCUMOCTh dHEPTHH H3JTyUYeHUs
OT I[BeTa H3JIy4Yamliel II0BEPXHOCTHU, HOIJIO0IIaeMON
9HEPTUU — OT L[BETA TIOTJIONIIAIOIIEH TTOBEPXHOCTH (OMIbIT
o puc. 67, 68 yuebuuka). O6bexTsl us 9. I1.

Pemenue 3amau tuna: P. T. sagauna 105—112.

Ha pom. § 22, 23; samanue 21 (1,—3), samanue 22
(3—4).
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PEKOMEHOALUWW AN YYUTENA

IIpu oO0bACHEeHMHM HOBOrO MarepuaJja IIOJIE3HO CpaB-
HHTH IIPOIECCHI TEIJIOIPOBOAHOCTH M KOHBEKI WU, 00pa-
TUB BHHMAaHHe ydalluxcs Ha TO, YTO IPU KOHBEKIUH
MIPOUCXOUT IIEPEHOC BEIECTBA, a TaK)Ke Ha TO, UTO KOH-
BEKI[MS He OCYIIEeCTBJISETCA B TBEPABIX TeJax.

IloHATHE MBIyUYeHUsA SABIAETCS CJOMKHBIM JJIA yUAIUX-
ca 8 kaacca. [TosToMy MexaHU3M U3TydeHUA U IOTJIOLIEHNA
SHEPruy NIpU JaHHOM BUE TeIUIoNepeJayd He paccMaTpu-
BAIOT M He JAIOT ompenesieHHe uaiaydeHus. Ilommmanuio
CYIIIHOCTH TIpoliecca fepefayd 9HEPruH ITyTeM H3JIyYeHUS
Ha (heHOMEHOJOTHMYECKOM YPOBHE CIIOCOOCTBYET TO, UTO C
9THM BUJOM TeILIoIepefadYr ydaluecs MOCTOAHHO CTaJIKM-
BAIOTCSA B JKU3HU — U B IIPUPOJE, U B OBITY.

Ypok 5/23. KonuyecTtso TennoThbl.
YaenbHas TennoemMKoCTb BeljecTBa

OcHoBHO# MaTepuaj. KonudyecTBo TemyoThI. ¥YCJIOB-
Hoe 0003HAYeHNe ¥ eINHUIIA KOJIMYECTBA TeILIOTHI. 3aBHU-
CUMOCTBH KOJIMYECTBa TEILJIOThI OT MacChl Teja, M3MeHe-
HUS ero TeMIepaTypbl X POJA BeIlleCTBA, U3 KOTODPOIO
cieJIaHO TeJio. Y[eJbHasdA TelJIOEMKOCTh BeIlllecTBa. ¥cC-
JIOBHOe 0003HAYeHNe M eIWHHUIA YIAeJbHOH TeIIoeMKOC-
Ti. PopMyJia IJs pacyeTa KOJIMUYECTBA TEIJIOTHI, He00XO-
IHUMOTO IJII HarpeBaHUs TeJa.

Jdemoncrpauuu. HarpesaHnue Boabl pasHOi Macchl Ha
OIMHAKOBBIX IVINTKAX MJU ropejkax. HarpesaHnne Bombl
M Macjla OAWHAKOBOM MacChbl Ha OZMHAKOBBIX IIJIMTKaXxX
WU ropejkax. PaznuuHas yjesbHas TEIJIOEMKOCTh Me-
TasoB (c npudopom Tungansa). O6veKTs! us J. I1.

Pemenue 3amau tuna: P. T. saganua 114—118.

Ha nom. § 24; zaganue 23 (1—4); P. T. zaxauue 113;
pabora ¢ 9. II.

PEKOMEHOAUWW ONA YHUTENA

B HauaJsie ypoKa 1esecoo0pa3Ho IPOBECTH NMPOBEPOY-
HYyI0 paboTy, paccuuTanHyo Ha 10 MUH, O BUJAM TEIJIO-
nepegauyu. MoKHO UCIIOJIB30BATh IPOBEPOUHYIO pabory 4
u3 ITocobus, paccuuranuyo Ha 15—20 muH,

43



1. Kakoit Buj Tensonepesauy cBA3aH ¢ IEPEHOCOM Be-
miecrBa?

A. TensonpoBogHOCTB.

B. KouBeknus.

B. Hanyuenue.
T'. TensonpoBOgHOCTh, KOHBEKIINA, U3JIYUYCHHUE.

2. B KaKuX TeJax MOXKET OCYL[ECTBJIATHCH KOHBEK-
uua?

A. B TBepabIX 1 ra3000pasHbIX.

B. B TBepAbIX ¥ KHIKHX.

B. B »xuakux u razoobpasHbIX.

T. B TBepabIX, "KHIKHUX U ra3000pa3HbIX.

3. Kakue resa o6nafaoT HauGONbIIeH TenJIONPOBOI-
HOCTBIO?

A. TBeparle.

b. Kuakue.

B. T'azoobpasusle.
T'. TensmonpoBOoAHOCTb BCEX TeJI IPUMEPHO OZMHAKOBA.

4. Kakoit BuA Temonepesaud IPEeHMYIIECTBEHHO
UMeeT MeCTO IIPH HArPEeBAHUH JIeTOM BOABI B BogoeMe?

A. TenysonpoBOAHOCTS.

B. Usnyuenue.

B. KonBexknus.

5. Kakoit kpackoil cjeXyeT MOKDBIBATh PaAHATODbI
IapoBOT0 OTOILJIEHHA OJs TOro, 4YTOOBI OHH OTAABAJIH
OosbIllee KOJIMYECTBO TEMJIOTHI, — OJiecTAIed UM 4ep-
HOM?

A. BespasauuHo.

B. YepHoii kpackoii.

B. Biecrsamieit kpackoii.

6. Kakoit Bupg Temiomepegauyd IPeHMYIECTBEHHO

MMeeT MeCTO IIPpH HarpeBaHHMH JIOXKKH, OIIYIIIeHHOH B CTa-
KaH ¢ ropAYei Boxok?

A. TennonposogHocth. B. UanyueHue.
B. Kouseknus. T'. KouBexuusa 1 U3Jy4eHHE.
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1. Kaxoii Bus Temonepenadyy He CBA3aH ¢ IEPEHOCOM
BellecTBa?

A. TensonpoBoAHOCTS.

B. Kousexknus4.

B. ! ren1onpoBoHOCTh, U KOHBEKITUA.

I'. Tennonepenaua Bcerga cBA3aHa ¢ II€PEHOCOM Bellle-
CTBa.

2. B xakux Tenax He MOMeT OCYIIeCTBJATLCHA KOH-
BeKIuA?

A. B TBepamIx. B. B razoo6pa3HbIX.

B. B :xxuaxkux. I'. B »>XKuaKuX 1 ra3aoobpasHbIX.

3. Kakue Tesa 061a7a0T HAMMeHbIIIe TeIIOIPOBOJ-
HOCTBIO?

A. Teepnere. B. Hunxue. B. I'azoo6pasHrble.
I'. Ten10IpoBOAHOCTH BCEX TEJ IIPUMEPHO OZUHAKOBA.

4. Kaxoii Buj Tenonepegayy mpeuMyIeCTBeHHO UMe-
€T MeCTO IIPY HarpeBaHUH BOJLI B UafHUKeE Ha I1auTe?

A. Uznyuenne.

B. KoHBeKknus.

B. TennonpoBOAHOCTS.

I'. Bce Buan! Tenionepesayy B paBHO CTENeHU.

5. OnUHAKOBO JIM GBICTPO OXJIAMKAAETCA YKUIKOCTh B
TeMHBIX COCYAaxX U B GyecTAnIUX?

A. OguHakKoBO.
B. B TemMHBIX cocynax oxJakaaercs GuicTpee.
B. B 6secTAmux cocyzax oxJjaskaaercs OeicTpee.

6. UsBecTHO, uTO MeTa/UIMYECKHMe PYYKM KAaCTPIOJH
IIpU IPUTOTOBJIEHUH B Hel MUY HarpeBaloTcA. Kakoit Bujg
TeIlJIoNlepefavyy IPeNMyII[eCTBEHHO MMEeT MECTO B JaHHOM
ciay4dae?

A. KouBeknus.

Bb. Uanyuenwue.

B. TemwronpoBoaHOCTE.

I'. Bce BubI TemLIONEepejayy B PABHOM CTEIIEHH.

Omeemut. 1 B. 1. B. 2. B. 3. A. 4. B. 5. B. 6. A.
IIs. 1. A. 2. A. 3. B. 4. B. 5. B. 6.B.
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Ypox 6/24. NlabopaTtopHas paborta Ne 4
«CpaBHeHWe KONU4ecTB TennoTbi
npu cMelnBaHUM BOAbI Pa3HOWU TeMnepaTypbi»

Pewrenue 3agau tuna: P. T. zagauua 120, 121, 124.
Jemoncrpanuun. Kanopumerp 1 ero ycTpoiicTso.
Ha pom. 3azanue 23 (5, 6); P. T. saganue 125.

PEKOMEHOALMWN ONA YHUTENA

B Hauase ypoxa OCYI[eCTBJSAIOTCSA IIPOBEPKA H aKTy-
anu3auus 3HaHWM, MOJY4YeHHBIX Ha NpedblAYIIeM ypoKe.
ITone3no pemunTh 3ajady, aHAJOTUYHYIO TOM, KOTOPYIO
yuamueca 6yayT pelaTh 9KCIePUMEHTAJIBLHO.

IIpn aHanuse pesyjbrara pelleHHs 3aZadyd UJIU CO-
CTaBJIEHUM IIJIaHA BBINOJHEeHUA Ja00paTOPHOU paboThI
caenyet oOCYIUTH BOIIPOC O HEYUTEHHBLIX IOTEPAX 2HEP-
THH.

Ypok 7/25. PewuerHne 3apgay

OcHoBHOM MaTepuai. Pemenue 3ajay ¢ MCIOJIB30BA-
HHeM (HOpPMYJIbl AJs pacuyeTa KOJNYecTBa TeIJIOTHI, He0O-
XOAUMOIO AJIsI HarpeBaHWsA TeJja HJIHA BBLAEJIAIOIErocs
IIPH ero OXJIaXKIAEeHHH.

Pemenue 3azau tuna: JI. Ne 1015—1017; P. T. 3ana-
Hua 123, 126, 127.

Ha gom. 3agauue 24.

PEKOMEHOAUMWN ANA YHUTENA

Ha manHOM ypoKe IpM pellleHUH 3aJadyy, HalpuMep
saganusa 127 u3 paboueill Terpaau, 060CHOBBIBAIOT IIPH-
MEHEeHHE€ 3aKOHa COXPpaHeHUudA JHepruu (BBO,ZLHT YpaBHeE-
HHe TeloBoro Gasanca). O6paniarT BHUMaHUe yYariux-
cA Ha TO, 4YTO aHAJIWU3 pelleH!us JaHHOM 3aJauyy IIOMOXKEeT
yYaIUMCA IPH BLIIOJHEHUH J1abopaToOpHOI padoThl IO
M3MEePEeHHI0 YIeJbHOH TeIJI0eMKOCTH BeIlleCcTBa.

VYpok 8/26. JlaGopatopHas pabota N2 5
«A3mepeHue yaenbHOWU TENNOEeMKOCTW BelecTBa»

Pewmenne 3agau tuna: P. T. saganne 128.
Ha pom. P. T. zagauna 129—131%.
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PEKOMEHOALMM N8 YHUTENA

HJanuaa nabopaTopHas pabora TakKe BBINOJIHAETCA
KaK caMOCTOATeNIbHOe uccaenoBanue. Ilyia aToro y yda-
muxca ecTh HeobOxozmmada noarorosxka. Crnenyer obpa-
TUTHCS K PACCMOTPEHHON Ha MPEeJbIAYINEeM ypOKe 3ajaude
127 u3 paGoueii TeTpasu Ha oupefelsieHHe yAeJIbHON Tell-
JIOEMKOCTH BellleCTBA HA OCHOBE 3aKOHAa COXPaHEeHUs
9HEPruM M IIOCTABMUTHL Ilepe]; YYaUIUMHUCS II03HABATEJb-
Hy10 3a1auy: «OmnpenenuTdb yAeJIbHYIO TEILJIOEMKOCTh Be-
IIIECTBA dKCIepUMeHTaNbHO». [lanee obcyxaaroTcs Heob-
XOAUMEIe IPUOOPLI U X071 paboThI.

B nmanHoii paboTe mpeAmoJiaraeTcsi BbIUUCJEHHE IIO-
TPELIHOCTH KOCBEHHOTO M3MeDeHHUA. JTa 3ajayua Helpoc-
Tasi, OTHOCHTCH K MaTepuaJjly BTOPOTO YPOBHSA U He SABJA-
eTcsA 06A3aTeTbHOM.

VYpok 9/27. YpgenbHas Tennota cropaHus Tonavea.
KpaTkoBpeMeHHas KOHTponbHas paboTa
(no maTtepuany § 24)

OcHoBHo#t maTepuan. Tonnuso. Peakuusa okuciaenus
DA CTOPaHWM TOILIMBA. ¥Y[ejJbHas TeIJOTAa CropaHudA
TOILIMBA, YCJIOBHOE 0003HaUeHUe U eANHHUIA. PacueT KO-
JINYECTBA TEIJIOTHI, BHIEJIAIOIIErocs NIPY MOJHOM Cropa-
HUU TOILJIUBA.

Hemoncrpauuu. O6bexTs 13 J. I1.

Ha pom. § 25; sapanue 25 (1—3); pabora c 3. II.

PEKOMEHOAUMK ONA YHUTENA

B HauvaJse ypoxka npoBoguTCcA KpaTKOBpeMEeHHasA KOHT-
posbHas paboTa Ha IpUMeHeHHe GOpPMyJIbl I pacdeTra
KOJIMYECTBA TeIJIOTHI, IIOJYUYEHHOTO TeJIOM IIPH Harpesa-
HUH WJIN OTOAHHOI'O IPH OXJIAXKIEHWH, PACCUUTAHHASA Ha
20 muH.

1 Bapuanr

1. Tns marpesanusa 200 r meranna or 20 xo 80 °C mo-
TpeboBasiocsk KosuuyecTBO TersioThl 4800 [I:x. Yemy pas-
Ha yJeJbHasl TEMJIOEMKOCTh MeTaja?

2. B amoMuHneBoi kactpiojie maccoit 400 r Harpesa-
10T 3 J Bogbl oT 30 °C no kumnenus (100 °C). Kakoe koJu-
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9eCTBO TEeIJIOTHI HOJYUYHJMA BOAA U KacTpooaa? YaeanHad
TenyoeMKocTsb BOgbI 4200 I /(kr -« °C), yaeapHas TeIIo-
eMKocTh anroMuausa 920 Ik /(kr - °C).

1. Ilpu oxnakmenmm Kycka onoBa or 152 go 32°C
BBLAEJNWIOCE KoJaudecTBO Temnorhl 276 wlx. Yemy
paBHa Macca o0JioBa? YaeianHas TeMJOEMKOCTh O0JIOBA

230 ok /(xr - °C).

2. Kakoe KOJIM4eCTBO TEILIOTHI ITOTpebyeTcs AJs Harpe-
BaHud 1,5 71 Bogsl B MegHOM KoTeake maccoi 200 r or 20 no
90 °C? Y aenbHada TenyaoeMKocTh Bogsl 4200 Ik /(xr * °C),
yAeabHada TemnoeMKocTs meau 400 Ik /(kr - °C).

Omeemet. 1 B. 1. ¢ = 400 Ik /(Kr - °C). 2. @ = 908 x]JIx.
IIB. 1. m=10kr. 2. Q =447 k]JIK.

Bo3MOXKHO nMpoBeseHHEe KPATKOBPEMEHHON KOHTPOJIb-
HOH paboThl B (hopMe 3afaHuii ¢ BRIOOPOM OTBETa BMECTO
npejIoKeHHON paboThl, cofiepKalleil BHIYUCIUTENIbHEIE
3a7auu.

1. Vaenbnaa rtenmoemxocts mMeau 400 Ix/(xr- °C).
Yro 310 03HAUaET?

A. IIns sarpesanusa 400 kr meau Ha 1 °C Heo6xoguMoO
3aTPaTUTh KOJHUYeCTBO TermaoTh! 1 JK.

B. Insa narpepanus 1 kr meau Ha 1 °C Heo6xoaUMO 3a-
TPATUTHh KOJuuecTBO Ter1oTsl 400 kK.

B. nsa marpeBanua 1 kr megu Ha 400 °C meobxoaumo
3aTPATHUTh KOJINYECTBO TerIoTH 1 K.

I'. Ins sarpeBanusa 400 kr meau Ha 1 °C Heo6x0zUMO
3aTPaTUTh KoauuecTBO TeraoTsl 400 k.

2. Ilpu HarpeBaHUU TeJay COOBIININ KOJINIECTBO Tell-
aotel 500 k. Kak uaMeHuJach npu 3TOM €ro BHYTPEH-
HAA dHeprua?

A. He usmenunacse.

B. ¥YBeauuunacs Ha 500 Ix.

B. Ymensimniacs Ha 500 k.

I'. ¥Yeeanuunace 6oabine uem Ha 500 [Ix.
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3. IsyM TesaM OOMHAKOBOH MAacCChl, H3rOTOBJICH-
HBEIM M3 CTalu KU cepebpa, COOOIIMIN OZWHAKOBOE KO-
JIAYECTBO TEIJIOTHI. Y/AeJbHasd TeNJOeMKOCTh CTalH
500 Jx/(kr-°C), yhOenpHas TEIJIOEMKOCTh cepebpa
250 Ik /(kr+ °C). Kakoe u3 HuX Harpeerca o 6ojee BhI-
COKO¥ TeMIepaTypsi?

A. Teno u3 cepebpa.

B. Teno u3 cranu.

B. Temneparypa 06oux Tey 0yaeT OZMHAKOBOI.
I'. Jlsia oTBeTa HEOCTATOYHO JaHHKIX.

4. Kaxoe KOJHYECTBO TEIJOTHI BRIJEIUTCA IPH OCTHI-
BaHMH KycKa anoMuHuA Maccoit 200 r ot 30 go 20 °C?
YnenbHas temnoeMKocTs adoMuang 920 Ix/(kr - °C).

A. 1840 . B. 9200 k.
B. 1840 x/JIx. I. 184 x]lx.

5. ANIOMUHMEBYIO U cepebPAHYIO TOMKKH OJUHAKOBON
MacChl M OJUHAKOBOM HAaYaJbHOH TeMIepaTypbl OIYCTH-
JIM B KHIATOK Ha OJHO M TO XK€ BpeMs. Y AejbHasd TeIlIo-
emkocTh amoMuHua 920 Ik /(xr-°C), yaeiabHas TeIUo-
eMKocThb cepebpa 250 Ix/(xr-°C). OguHakoBoe JH KO-
JINYECTBO TEIJIOTHI IIOJIYYAT JIOKKH DA HAarDeBaHUHU?

A. OnguHakoBoe.

B. AnroMuHHEBaA JIOXKKa MOJYYHUT GOJiblIEe KOJuuye-
CTBO TEIJIOTHI.

B. CepebpsaHasda 10KKA TOJAYYHUT O0JIbIlIee KOJIHYECTBO
TenJOThI.

I'. Ina orBeTa HEJOCTATOYHO JAHHBIX.

6. Ha nByx ropenxax, JaloIqUX B paBHbIe IPOMEXYT-
K¥ BPEMEHH OJMHAKOBOEe KOJHUYECTBO TEILJIOThI, Harpesa-
I0TCA BOJA M MeJb OAHHAKOBOM MacChl. YKaKHTe, KaKOH
U3 rpaduKOB 3aBUCHMMOCTH TeMIle-
paTypel OT BpeMeHH (puc. 1) mo- ; oC
CTPOEH IJIA BOIBI, 4 KaKOM — IJd
Meau. YeJbHadA TEIJIOEMKOCTL BO-

IBI 6OJIbINE YAEAbHOM TemI0eMKOCTH I
MeIu. I

A. 1 — nna memu, II — 1A BoabI.

B. 1 — nnsa soawr, II — ana menu. 0 ¢ =c
B. Jlnis oTBeTa HETOCTATOYHO JaH-
HBIX. Puc. 1
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Il sBapuanr

1. Yaenbuas TennoemMrocTs Hukens 460 Ik /(kr - °C).
Yro aT0 03Hauaer?

A. [Insa narpeBauus 460 kr sukessa Ha 1 °C Heob6xoxu-
MO 3aTPATHUTh KOJUUECTBO TermaoThl 1 k.

B. Insa varpeBanus 1 kr HukKensa Ha 460 °C meob6xonu-
MO 3aTPaTUTh KOJHUUYECTBO TenJoTel 1 k.

B. [Ins HarpeBanus 1 Kr Hukensa Ha 1 °C HeoOxogumo
3aTPaTHUTh KOJNUeCcTBO TeIlioThl 460 [Ix.

I'. Ina narpeBanus 460 kr Hukens Ha 1 °C Heobxoxu-
MO 3aTPATHTh KOJHUeCcTBO TerioThl 460 Tx.

2. llpy OCTBIBAHMM TeNa BHIAEIUJIOCH KOJHUUYECTBO
tentoTel 300 k. Kak u3MeHMIach, OpH 3TOM €ro BHYT-
PeHHAA 9Heprua?

A. He usmeHnusacs.

B. YBeanuunace Ha 300 k.

B. ¥YMenbmunace Ha 300 k.

I. YMenbuunace 6osbine yem Ha 300 [Ix.

3. lIBa Tesna, H3TOTOBJIEHHBIE U3 CTAIH U cepebpa, Ha-
rpesiy Ha OZHO ¥ TO K€ UHCJIO I'PaJycoB, COOBIIMB mpu
9TOM OAWHAKOBOE KOJHUYECTBO TEIJIOTHI. ¥ AeJbHAs Tem-
noemkocTs cranu 500 Hxx/(xr- °C), yaesrbHasA TenjioeM-
KocTb cepebpa 250 IIxx/(kr-°C). Kaxkoe u3 Tenm umeer
60abIIVIO Maccy?

A. Teno u3 cepebpa.

B. Macca ob6oux TeJ ofHHaKOBA.

B. Temno us cranu.

I'. [Ins oTBeTa HEAOCTATOUHO JAHHEIX.

4. Kakoe KOJWYECTBO TEIJIOTH HEOOXOZUMO C000-
IIUTL CTAJbHOHM Aeranu Maccoit 500 r, uTobwl HarpeThb
ee or 20 go 120°C? VYagenbHas TeIJOEMKOCTb CTAJH
500 Ik /(xr - °C).

A. 25000 xox. B. 50 000 dx.

B. 25 000 Hx. I. 2500 xIx.

5. ANIOMHUHUEBYIO H CTAJBHYIO 3arOTOBKH OXHMHAKO-
BOI Macchl, HarpeThie 4O OAHOM U TOH YK€ TeMIIepaTypHI,
ONYCTHJIN B XOJOAHYIO BOAY Ha OJHO M TO Ke BpeMs.
YaenbHaa TtemnoeMKocTh amomMuuusa 920 Hx/(xr-°C),
yaenbHasa temnoeMkocts ctanu 500 Ixx/(kr - °C). Oguna-
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KOBOe JIM KOJIMUECTBO TEeIJOTHl BBIAEJIUTCA IIPA HUX OX-
JaKaeHuun?

A. OgunakoBoe.

B. BoJsbllee KOJIMYECTBO TEIJIOTHI BBIJEJIUTCA IIPHU OX-
JaKJAeHUH aJIOMHHUEBOM 3arOTOBKH.

B. Bosbiiee KOJHYeCTBO TEIJIOTHI BhIJEJIUTCA IPH OX-
JaXAeHWH CTAJIbHOM 3aroTOBKH.

I'. Insa oTBeTa HEJOCTATOYHO JAHHBIX.

6. Ha aByx ropeJsikax, JaoImux ¢, °C
B paBHblEe IIPOMEXYTKH BDEMEHH
OJMHAKOBOE KOJHUYECTBO TEILJIOTHI,
HarpeBalOTCA BOJA U KeJie30 OIH-
HAKOBO#l Macchl. YKaXXuTe, Kakoi
U3 rpa®UKOB 3aBUCHMOCTH TeMIIe-
paTypel oT BpeMeHM (pHc. 2) 1mo-
CTPOEH AJIA BOAbI, 4 KAKON — IJId  E——
JKesesa. YIeJbHas TeIJ0eMKOCTh
BOJBI OOJIblile VAEJIbHOH TEeIJIoeM-
KOCTH >KeJje3a.

11

A. 1 — pna soxswr, I — gnsa xxenesa.
B. I — gnaxenesa, II — nada Bogwl.
B. llns oTBeTa HEJOCTATOUHO AAHHBIX.

Omsemur.I1 B.1. B. 2. B. 3. A. 4. A. 5. 5. 6. B.
IIs.1.B.2.B. 3. A. 4. B. 5. 5. 6. A.

MoskHO TakKe HCIOJAbB30BaTh IPOBEPOUHYIO padboTy 5
u3 [Tocobus.

IIpu o6 bsAiCHEHMHM HOBOrO MaTepHaja yJariuMcsa Halo-
MUHAIOT, UYTO PeaKiusi OKHMCJEHUsA — 3ITO COeJUHeHUe
aTOMOB yrJjepojia ¢ aTOMaMM KHUCJIOpOJa.

Ilocse M3ydyeHHs HOBOI'O MaTepHUasa MOJIE3HO PEIINTH
3a71auy, aHAJOTUUHYIO IPUBEJEHHOH B yueOHUKe, HATIPHU-
mep 3agauue 135 us padoueii rerpagu. Ilpu atom ciegyer
00CyAUTH BOIIPOC O TOM, UTO, IPUHUMAas PABEHCTBO KOJIH-
YecTBa TEIJIOTHI, OTJAHHOIO TOIJIMBOM IIDH CrODaHHUH,
KOJINYECTBY TENJIOTHI, IIOJYUEHHOMY BOAOH (MJIH JPYTUM
HarpeBaeMhbIM TeJIOM), MBI ITpeHeOperaeM HOTePsMH dHep-
I'Uu¥, KOTOpas MOULIAa Ha HArpeBaHHNE COCYZa, OKPY Kalo-
1I[ero BO3AyXa U T. II.
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Ypox 10/28. MNepBbiit 3aKOH TePMOAUHAMUKN

OcnoBHOM MaTepuai. 3aMeHeHue BHyTpeHHeil 9Hep-
THMM TeJla IIpH Telonepenade. VisMeHeHHMe BHyTpeHHel
9HEpPrHuH TeJia IIPH coBepileHUH paboTbl. ONHOBpEeMeHHOE
H3MeHeHMe BHYTPeHHell 3Heprum TeJia IIpU TelmJolepena-
4Ye U IPU coBepuieHUHU pabortel. IlepBhlii 3aK0H TepMoau-
HaMHUKH.

JdemorcTpauun. IaMeHeHHe BHYTPeHHEH 9HEPrUM Te-
Jla IpU TeIlJIoNiepejiaye, NP COBePIHEHUHN pabOThI, OJHO-
BPEeMeHHO INpH TeIjolepeAade M COBEDPIIEHHH paboThI.
Ob6bexTo! us . I1.

Ha mom. § 26; sagauue 26; pa6ora ¢ 3. IT.

PEKOMEHOALMN ONA YHUTENA

B nauyane ypoka 1esiecoo0pa3Ho peIinuTh 3aayy THIIA:
P.T. zaganua 132—134, 136—138. B KJyaccax ¢ BBICO-
KHUM YPOBHEM OOYyYEHHOCTH IOJIE3HO PEIIHUTh 3aJauyM Ha
BeruucieHue KIIJ npu Tenioo6mene: P. T. 3aganusa 139,
140.

IIpn obBbsicHeHMM NHEepPBOro 3aKOHA TEPMOAWHAMHUKH
BaXXHO 06paTUTHL BHUMAHUE y4YallUXCA Ha TO, YTO BHYT-
PEHHASA 9HEPrus XapaKTepH3yeT COCTOSHHE CHCTEMBI U
IJIA KaXXIO0r0 COCTOAHMS MMEeT OIpeJie/IeHHOe 3HAUCHHeE.
IIp1 u3MeHEeHHUHN COCTOAHUS CUCTEMBI IPOUCXOLUT U3Me-
HEHHUe ee BHYTpPeHHel sHepruu. OCyIleCTBUTh 3TO HU3MEHe-
HUe MOXKHO JBYMdA CIIOCO0AaMHU: B Ipoliecce Temjonepena-
YW U [IPU coBepllleHHMH padorThl. B mepBoM ciayuae Mepon
U3MEHEHUS BHYTDEHHEH 3HEePruM SBJIAETCA KOJUYECTBO
TEIJIOThI, BO BTopoM — pabora. Takum o6pa3oM, BHyTpEH-
HAA 9HEPrUA XapaKTepHU3YeT COCTOSAHME CHCTEMBI, a KO-
JIMYECTBO TEIIOTHI M paboTa — COOTBETCTBYIOIIWE IIPO-
1[eCChl U3BMEHEHHUA ITOr0 COCTOAHUA.

Ypox 11/29. PewieHne 3apau.
MoBTOpeHne n 0606wWeHne

OcHoBHO¥M MaTepuaJ. IToBropeHue u 060011eHENe 3HA-
HHUH B COOTBETCTBUH ¢ MaTepHasioM obobiiaroliero pasge-
Jia B KOHIIe JaHHOH ryiassl. Pemnrenue 3agady.

Ha gom. OcHoBHOe B raase 3; pabora c¢ 3, IL.;
JI. N0 1012, 1017, 1051.
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PEKOMEHOALIMW ONSA YHUTENA

IToBTOpeHMe M 00001IeHEe 3HAHUI ydallluXCA MOMKeT
NpPOBOAUTHECA B Impolecce Oecelbl, a pe3yJabTaTbl —
0oopMIATHECA B BUE TaOJHUIl M CXeM TaK, Kak 3TO IIpej-
crasJyieHo Ha ¢. 103—105 yueOHHuKa, 1160 B uHOHI opme,
KOTOPYIO YIUTENh COUTET IJIA ce0sl MpeInoUTHUTeIbHON.

IIpu pemrennu 3agay 1e1eco00pa3HO UCIIOJIB30BATH Pa-
004YyIO TeTpaab U PELIUTh 3aJauil, aHAJOTHYHEIEe TeM, KO-
TOphle OYAYT IpeioKeHEl y4alluMcA Ha KOHTPOJBHOH
pabote, 1160 BOCIIOJIB30BATHCS AJIS 3TOTO 3a8aYHNKOM.

Ypox 12/30. KoHTponbHas paboTta no Teme
«Tennosble ABNEHUA»

Ha mom. P. T. zaganusa 141, 144, 145; no KeJaHuo —
sagaausa 142%, 143%,

PEKOMEHOALIMN ONA YHUTENA

MookHO MCNOIB30BaTh KOHTPOJbHYIO pabory 2 ua Ilo-
coOnsa NI TPeHUPOBOYHBIHM TecT 3 U3 paboueil TeTpanu.

I BapuanT

1. Tlpu oxJa’KIeHUM CTANBHOH IETAaJM Maccoi 5 Kr
BBLAEJIUIIOCh KOJInuecTBO TemnoThl 25 KI»k. Ha ckosibKo
rpagycoB M3MEeHUJACh TeMIepaTypa geraau? YaeiabHas
TenjgoemMkKocTs cranu 500 Ix/(kr - °C).

2. Kakoe KOJMuYecTBO TemJIOTH Heo6XOJMMO 3aTpa-
THUTb, 4YTOOEI HArpeTh 2 J1 BOALI B AJIOMHHUEBOH KACTPIO-
ge maccoir 300r or 20 mo 80 °C? VaenpHas TeIsoeM-
KocThb BoAsl 4200 Ik /(kr - °C), yaeapHas TeIJIO€MKOCTh
amromunnsa 920 ITx/(xr - °C).

3. Uemy paBua macca Topda, KOTOPHIA HYXHO CIKeub
AJ8 TOro, 4Tobbl Harpers 5 Kr BoAwel oT 25 mo 95 °C?
YapenbHas TensgoeMKocThb Bogbl 4200 Ik /(kr - °C), yaean-
Had Temyota cropasus ropda 1,4 - 107 sk /kr.

4. Yro HY>XHO CZleJIaTh JJISI TOIO, YTOOBI YaTHUK C KHU-
NATKOM OCTBLI ObICTpee: OCTABUTH €ro Ha Jied MJIH Jiex
IOJIOKUTE HA KPBIIIKY YaiiHUKa ?
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It Bapmant

1. Ina BarpeBaHWs XeJe3HOH 3aroToBKH oT 29 1o
1539 °C sarpaTmam KoauuecTBO TermaoThl 349,6 xllx.
Yemy paBHA Macca 3aroToBKM? YelbHAas TEILJIOEMKOCTH
sxenesa 460 >k /(kr - °C).

2. Kakoe KOJIMYECTBO TEIJIOTHI BLIZEJIUTCH IIPH OCTHI-
BaHuu ot 100 go 25 °C meguoil KacTprosn maccoit 400 r u
0,5 1 HanuTOMi B Hee BOALI? Y AeIbHAA TEIJIOEMKOCTh BO-
ael 4200 Tx/(kr-°C), yneapHas TeIJIOEMKOCTb Meau
380 Ox/(kr- °C).

3. Ha ckoJbKO IpafycoB MOHO HarpeTs 30 J BOABI,
nepeaaBas € BCIO dHEPTHIO, BHIAEJIUBIIYIOCA IPHU IOJI-
HOM cropasuu 126 r xepocuna? YaenbHasd TENJIOEMKOCTD
Boabsl 4200 x/(xr«°C), ymenbHas TemjoTa CropaHus
Kepocusa 4,6 - 107 JI>x/kr.

4. B kakoii Kacke paboueMy OyaeT MeHee XapKo B
COJIHEUHBIH JeHb — B I'PA3HON UJH GiecTsAnei?

Omeemut. 1 B. 1. At=10°C.2.Q =521 xIx.3. m=105r.
4. Jleq noNOXUTD Ha KPBIMIKY YallHUKA.
IIB.1. m=500r.2. Q=169 x[Ix. 3. At =46 °C.
4. B 6aecrament.



M3mMmeHeHMe arperaTHbix
COCTORHMM Beujecrsa (6 )

Ilens n3yueHUs JaHHOK TeMBI — IPOAOTIKHUTL (popMHU-
pPOBaHMe y yYalluxcsi 3HaHUH O TEIIOBBIX sABNeHuaAX. C ar-
peraTHbIMY IPEBPAIIeHUSIMHU BEeIeCTBA Ha ONUCATEJIbHOM
YPOBHE yualuecs y)ke 3Hakombl. IloaTomy 3azauell ux
obyueHNs Ha NAaHHOM 3Tale siBjisfeTcsa (GOpMUPOBaHUE 3HA-
HUN O KOJMUYECTBEHHLIX 3aKOHOMEDHOCTAX arperaTHbIX
npeBpainenunii. IIpu sTom BaxKHO, UTOOBI, ONIKUCHIBAA ar-
peraTHble IIpeBpPAIlleHNUs BEHIeCTBa, yyamjuecs IPUMeHA-
JIM JIBa IOJX0/la: MOJIEKYJIAPDHO-KMHETUYECKUH U TepMO-
JUHaAMHAYeCKUH (3HepTeTUYeCcKuil), IOHUMAadA IIPU 3TOM UX
B3aMMOCBSI3b U €UHCTBO.

Bosbiioe BHUMaHNe IPY U3YYEHUHN JAaHHOU TEMBI CJie-
AyeT yaeauTh rpaduKaM 3aBUCHMOCTU TEMIIEPATypHI Be-
1IecCTBa OT BpeMeHH B IIpollecce arperaTHBIX NpeBpale-
Huii. Pemenue rpadguuecKux 3agad IIPpH M3YyYEHUU ITOH
TeMbl HaIlpaBJIEHO Ha peaju3anyioo TpeboBaHUHN K MeTa-
npeIMETHBHIM De3yJIbTaTaM, a UMeHHO: pabora ¢ uHdOp-
Manuei, IpeACcTaBJIEHHON B pa3nuHoi dopme (rpadpuue-
CKUI METOJl IpeJICTaBJIEeHNUs Pe3yJbTaTOB dKCIIEePUMEHTA
U IIOJIyYeHUe Ha 3TOH OCHOBE BBIBOJIOB).

Pe3ynbTatbl 06yueHus

Ha ypoene sanomunanusn

I ypoBens

Hajsvieame:

— (dusnyecKUe BeJUYHNHBI 1 UX YCJIOBHBIE 0D0O3HAUe-
HUSA: YAeJbHAA TEIJIOTA MJIaBJeHus (A), yAeJbHASA TEILIO-
Ta napoob6pasoBanus (L), aGCOIIOTHAA BIAKHOCTH BO3AY-
xa (p), oTHOCHUTEJIbHASA BJIAXKHOCTDb BO3AyXa (¢);

— eqVHHNUBI 9TUX BeauunH: J[x/Kr, Kr/m3;

— (usudeckue nNpubOPLI: TEPMOMETDP, TUTPOMETP.

55



Bocnpoussodume:

— omnpefejieHUs] IOHATUIH: IJIaBJIeHHE M KPHCTAJLJIN-
3anms, TeMIlepaTypa ILIaBJIeHHUA (KPHUCTAJLIM3AINHN),
yAeJNbHAs TENa0Ta NJ1aBjleHUs (KPUCTAIN3AIMH), 1apo-
obpa3oBaHMe, UCHApeHHe, KUIIeHWe, KOHeHCAIUsS, TEM-
nepatrypa KHIeHHA (KOHIAEHCAUWH), yAeJbHAas TeIJoTa
napoo6pa3oBaHus (KOHAEHCAIlMH), HACBIIEHHBII mnap,
abCcoJIIOTHAA BJIAXKHOCTH BO3AYyXa, OTHOCUTEIbHAS BJIAXK-
HOCTBb BO3/lyXa, TOYKA POCHI;

— (GOopMyJBl AN pacueTa: KOJIHUYECTBA TEIJIOTHI, He-
00X0AMMOro A IIABJEHHA (KPHCTAJLIM3AIMHU); KOJIH-
4ecTBa TEIJIOTHI, HEOOXOAHUMOro IJs IIapoo0pa3oBaHUSA
(KOHZEHCAINN); OTHOCUTEJBHOMN BIAXXHOCTH BO3AYXAa;

— rpa¢MKy 3aBUCUMOCTH TE€MIIEpATyphbl BellecTBa OT
BpeMEeHM IIpH HAarpeBaHUHU (OXJAXKIEHHMH), NJIaBJIEHHUM
(kpucTasIu3anum), KUNeHUH (KOHJeHCAI[hK).

Onucevieams:

— HabsiogaeMble SBJIEHHs IIpeBpallleHWsl BellecTBa
U3 OJHOTO arperaTHoro COCTOSSHHUSA B JPYroe.

II ypoBens

Bocnpouszeodume:

— NOHATHE JTUHAMHUYECKOI'0 PABHOBECHUS MEMXIY KU JI-
KOCTBIO U €€ IIapOM.

Ha ypoene nonumanusn

I ypoBens

ITpusodumbv npumepbwi:

— arperaTHbIX IIPeBpAIlleHUI BeIlecTBa.

ObGsacHamb HQ OCHOBE MOJEKYAAPHO-KUHEMUYeCKOoll
meopuu cmpoeHus 8ewecmaa U 3HepzemuiecKux npeo-
cmasneruil:

— IIPOLIeCCHI: IJIaBJIEHUSA U OTBEPAEBAHUSA KPHUCTAJI-
JUYECKHUX TeJ, IJABJICHUS U OTBepAEeBAHUA aMOPMHBIX
TeJ, NapooGpa3oBaHmMsl, HCIAPEHMs, KUIIEHUA U KOHIEH-
canuu;

— MOHHUKEHHE TeMIIepATYphl JKUAKOCTH IIPU HCIIape-
HHUH.

Ob6sacHAMb HA 0CHOBE MOJEKYAAPHO-KUHEMULEeCKOl
meopuu cmpoeHus eeujecmaa:
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— 3aBHCHMOCTBL CKOPOCTH HCIIaDEHUA XXUJKOCTH OT €€
TeMIIePaATypPhbl, OT POJA JKHUJKOCTH, OT ABHKEHUA BO3AyXa
HaJl TOBEPXHOCTHIO KHUAKOCTH; AAaBJIeHUA HACBIIIEHHOr'O
mapa oT TEMIIePaTYDHI;

— 00pasoBaHMe HACHIILIEHHOIO I1apa B 3aKPLITOM COCYAE.

Ob6sacnamu:

— rpadUKH 3aBUCMMOCTH TeMIIepaTyphl BelleCTBa OT
BPEMEHM NpPH ero IJIaBJIeHWH, KPHUCTAJJIM3AIUU, KHIIe-
HUH U KOHJAeHCAI{NN;

— (UBNYECKHUN CMBLICJ IIOHATHI: yOeJbHas TeIIoTa
IJIaBJeHus (KpUCTAJLJIN3AINH), yAeJbHadA TeIJIOTa Iapo-
o6pasoBaHusa (KOHAEHCAIINH).

11 ypoBeHs

O6BacHamey:

— 3aBHCHMOCTH TeMIIepaTypbl KUIIEHHUS OT JABJIECHUA;
OTHOCHUTEJILHOM BJIAXXHOCTH BO3AyXa OT TEMIIEPaTypPhl.

ITonumame:

— YTO IJIABJEHHE M KPHUCTAJIH3ALHNA, UCIAPEHHEe K
KOHJEHCAIlUsl — IMPOTHBOIOJOMKHBIE IIPOIIECCHI, ITPOMC-
XOAAIINE OZHOBPEMEHHO.

Ha ypoene npumenenus 6 MunuiHuvx CUmMyayuax

I ypoBens

Ymemey:

— HabMI0garh 3aBHCHMOCTL TEMIIepaTypbl KpPHUCTAJI-
JIMYeCKOr'o BEeI[eCTBA IIPH ero ILJaBJIeHUH (KPHUCTaIN3a-
IIMH) OT BPpEMEHH;

— HCCJIeJOBATh 3aBUCHMOCTH TeMIIepaTyDhl JKHUIKOC-
TU IIDH ee KUIIeHUH (KOHAEHCAI[H) OT BpEMEHH;

— CTPOUTH rpaUK 3aBUCHMOCTH TeMIIEPaTypPhl TeJa
OT BpeMeHM IIPH HarpeBaHWM, ILJIABJI€HHUH, KHUIIEHUH,
KOHJeHCAIlNH, KPUCTAJJIN3AIUH, OXJIAXKICHUH;

— HaxoAuTh 10 rpadUKy 3HAYEHUS BEJIUYUH U BHI-
MOJIHATH HeOOXOAMMBIe PACUYEThI;

— HM3MepATH BJAMKHOCTL BO3LYyXa;

— OIpeaesATh 10 3HAYEHUIO abCOMIOTHON BJIAXKHOCTU
BO3JlyXa, BHIIALET JIM POCa IIPH MOHUKEHUHU TeMIIepaTy-
PHI IO ONpEAeIeHHOrO 3HAYEeHU .

Ilpumename:

— GOpPMYJIBI: AJIA pacueTa KOJHUUYECTBA TEIJOTHI, IIO-
JYYEeHHOTO TEJIOM IIpH IIJIaBJIeHHH HJIM OTAAHHOI'O NpH
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KpUacCTanjua3aly,; KOJHYeCcTBa TeIlJIOTHI, IIOJIYYE€HHOTI' O
TeJIOM IIPDM KHUIIEHWM HUJIM OTAAHHOIO IIPHU KOHJAEHCAllUH;
OTHOCHUTEJILHOH BJIAXKHOCTH BO3ayXa K pPellleHUuIo 3agad.

Ha ypoene npumenenun 6 Hecmandapmubix
cumyayuax

I ypoBens

Ob6o6wameb:

— 3HaHuA 00 arperaTHbBIX NPEBPAIeHUAX BEI[eCTBA U
MexaHM3Me HUX NpPOoTeKaHudA; 00 yAeNbHBIX BEJIMUYMHAX,
XapaKTepU3YIOIIMX arperaTHbIe IIpeBpalleHus BellecTra
(ymenbHas TEIJIOTA MJIABJEHU, YAEJIbHASA TEILIOTa Hapo-
obpa3oBaHUsI).

Cpasnusamb:

— YAeJbHYIO TEIJIOTY IJIaBJIeHUs (KPUCTAIN3aluu)
U yJeJBbHYIO TeIlJIOTY IapooO0pa3oBaHus (KOHIEHCAIHTH)
no rpaduky 3aBUCHMOCTHM TeMIepaTypbl pas3HbIX Be-
IIECTB OT BPEMEHH;

— TIPOIiecChl UCIIAPEHUSA M KUIIeHUA.

AHnanusuposams:

— BJIHUAHMNE BJIAXKHOCTH BO3AyXa Ha KU3HeJIeATelb-
HOCTB UeJIOBEKa.

MoypouHoe nnaHupoBaHue

Ne ypoka Tema ypoka

1/31 [InaBnenue U OTBepAEBaHNE KPUCTAJIMNUYECKUX
BEIIeCTB

2/32 Pemenune sagau

3/33 Hcnapenue u KOHAEHCAASA

4/34 Kunenue. YaenbHada Temora napoodpasoBaHusA

5/35 BrnaxxnocTh Bosgyxa. Pemenue 3ajgau

6/36 KourponbHas pabora o reme
«MiameHeHMe arperaTHbIX COCTOAHMI BeIeCTBA»
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VYpox 1/31. [nasneHve n oTsepaesaHne
KPUCTaNIN4eCcKnX BelLecTs

OcHoBHO#I MaTepHua. IlnaBienue TBepAbiX Tesa. Tem-
neparypa miasiaeHus. O0bACHEHHe IPOIecca NJIaBJIEHUA
Ha OCHOBe MOHeKyJIHpHO-KHHeTH‘{eCKOﬁ TEOPHUHU CTpoOe-
HUsA BeilecTBa. Kpucraanusanus. Temneparypa KpHC-
Tannauzanuu. I1naBreHre 1 KpUCTAJIN3aIUA aMOPGHBIX
TeJl. YeJbHAsA TEIJIOTA IJIaBJEHHA, YCI0BHOE 0603Haue-
Hue U eguHUna. Popmysa AJiA pacyeTa KOJHUYECTBA TeIl-
JIOTBI, He0OX0AUMOTO JJIsI TIIaBJI€HUS TeJia.

JdeMoHCTpanuu. 3aBHCHMOCTDH TeMIEPATyphl ILJIABJIE-
HUA JbJa OT BpeMeHH. IlnaBieHume amMopdHOTo Teja
(kycka muacruiawna). O6bexTsl u3 J. I1. IIpu gemoHCT-
panuu I1eyiecooOpa3HO HCIIOJB30OBATH CONPAMKEHHBIN
¢ KomMnboTepoM npubop «L-micro ¢ temmepaTypHbeIMH
JaTuYUKaMU».

Pemenue 3amau tuna: P.T. zaganua 151, 152 uau
JI. Ne 1081, 1082.

Ha nowm. § 27; sananne 27 (1—4, 7,); pa6ora ¢ 9. II.

PEKOMEHOAUMW NS YHUTENS

PaccMoTpeHMe mpolleccoB HarpeBaHHMA TBEPLOTO Te-
Ja, ero IJIaBJIEHUA, HATPEBAHUA KHUIKOCTHU, a 3aTEM ee
KPHCTAIIHU3AIUHU 11eJIecO00Pa3HO COMPOBOXKIAATH aHAJH-
30M rpauKa 3aBUCHMOCTH TEMIEPATYPHI TEJIa OT BpeMe-
HHY 1 O0'bACHEHNEM IIPOHMCXOAAIINX IPOIECCOB.

B xoHIe ypoKa cienyeT pelinTh 3aflady HA PacyeT Ko-
JIMYECTBa TENJOTHI, HEOGXOJUMOrO AJIA IIABJICHUA TBEP-
JOTO KPUCTAJLIMYECKOTO BellleCTBa.

3ananue 27 (7,) yuauueca MOryT BBIIOJHUTH B pabo-
yeid TeTpanu (3agzauue 150).

VYpox 2/32. PeweHne 3agay

Penrenue zamau tuma: P. T. zaganua 147—149, 155
unu JI. Ne 1067, 1084, 1086, 1091, 1092.

Ha gom. 3ananue 27 (5, 6); P. T. zaganusa 153, 154
uan JI. Ne 1079, 1087.

PEKOMEHOAUMW AN YYUTENA

Ha ypoke nesecoofpasno peieHue KaueCTBEHHBIX U
rpagpuyecknx 3agay. IIpu arom rpadpuueckue 3agauyu Mo-
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ryT 6BITh KAK KAUYEeCTBEHHBIMH, TAK M BHIYHCJINTEIbHbI-
Mu. B aTOM ciryyae npu aHa/u3e rpa)uKoOB yUuaIuecs I1o-
JYy4aloT JaHHEIe AJA pelleHUA 3agauu. CroelyeT Takxike
PEIINThL 3aJa4¥, B KOTODPBIX C BEIIECTBOM IIPOMCXOAAT
ABa IIpolecca, HaIpUMep HarpeBaHHe M IJIaBJIeHHe WIH
KPHCTaJUIM3AIUA U OXJaXKJeHue,

Ypox 3/3 3. Ncnapenune 1 KoHgeHcauus

OcnoBHO}i MaTepuax. Ilapoo6pasoBanue. Mcnapenue.
3aBHCHUMOCTb CKOPOCTH HCIIAPEHHA OT POJA >KHUAKOCTH,
IJIOIIAAM ee NMOBEPXHOCTH U TeMmneparypsl. [loHmxkenue
TeMIlePaTyphl XKUJKOCTH I1pu ucnapeauu. Kougencanus.
HacepimenHbI# nap. 3aBUCHMOCTD JaBJICHHUS U IJIOTHOCTH
HaCBIMIEHHOro nmapa ot Temnepatypbl. HeHachlIeHHBIH
nap.

HJemoncTtpanuu. IloHM)keHMe TeMmepaTypbl >XKHUJAKOC-
TH npu Ucnaperuu. O6vekTs U3 J. I1.

Ha pom. § 28; samanme 28 (1—4); P.T. saganus
157—160.

PEKOMEHOAUNN 0519 YHUTENA

B mauasne ypoka nesecoo6pasHo IpoBeCTH IIPOBEPOY-
Hy!0 pabory, paccunTanuyo Ha 15—20 MuH.

1 Bapwanr

1. YaenpHas TeIloTa NUIABJIEHUS aJIOMUENA 3,9 X
x 105 Mok /kr. 9Yto aTo o3HavaeT?

A. Ins nuiasnenus 3,9« 10% kr anmoMuEna HEOOX04U-
MO 3aTPaATHUTh KOJUUYECTBO TemaoTh 1 Jxk.

B. Ona nnasaenus 3,9+ 10% kr anoMuHusa HeobGxoaH-
MO 3aTPATHUTHL KOJUUIECTBO TermaoTs! 3,9 * 10% [ax.

B. Ina niasieHus 1 Kr ajaloMUMHUS HeoOXOAMMO 3a-
TPATHUTh KOJHUYECTBO TEIJIOTHI 3,9 + 105 Ik,

2. Ha pucynke 3 npuseseH rpa¢uK 3aBUCHMOCTH TeM-
nepatTypbl 0JI0Ba OT BpeMeHH ero HarpeBaHusA. Kakoit
y4acTOK rpadmka COOTBETCTBYET NpPOIlECCY HarpeBaHUSA
TBepAOro ojioBa?

A 1-2, B. 3—4.

b. 2—3. I'. Takoro yuacTka Ha rpaduke HerT.
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3. Kakoit yuacTtokx rpaduxa (cM. puc. 3) COOTBETCTBY-
eT Ipoleccy IJIaBJeHHUs 0J10Ba?

A.1-2. B. 3—4.

B. 2—3. I'. Takoro yuacTka Ha rpaduke HerT.

4. Kak uaMeHseTcs BHYTPEHHAS JHEPrus BeIeCTBa
IIPH ero mepexoje U3 »KUJKOro COCTOAHNAS B TBEPJOE IIPHU
MMOCTOAHHOI TemnepaType?

A. He usmensiercs.

B. YBeauuusaercs.

B. Ymenbmiaercs.

I'. MoxeT yBeJIMUMBaATLCA HJIH YMEHBINATHCA B 3aBH-
CHUMOCTH OT BHEIIIHUX YCJIOBHH.

5. Kakoe KOJHUYECTBO TeMmJIOTHI HeoOXOAMMO 3aTpa-
TUTEL AJA MJIABJEHUSA KyCKa MeJH MAaccoi 2 KI IPHU TeM-
IepaType IJaBieHHA? YznenbHas TeloTa NJIaBJIeHHA
meau 2,1« 10% Txc/kr.

A. 2,1:105 k. B. 4,2-10° T>x. B. 1,05- 105 .

6. Ha pucynke 4 npusefieHb rpaduKy U3MEHEHHUA TeM-
1epaTyphl JBYX BeI[eCTB PABHOM MAacChl C TeYEHHEM BpeMe-
HU. CpaBHUTE 3HAYEHUS UX YAEJIBHOMN TeILUIOTHI NIJIABIEHHS.

A. ¥V nepsoro BemiecTsa 60ybIie.

B. OguHaKOBEI.

B. ¥V BTOpoOro BemecTra onabIue.

I'. [Ina orBeTa HEZOCTATOYHO JAHHBIX.

Il Bapuanr

1. VaenbHas Temora IJIaBJeHHSA Keaesa 2,7 X
x 105 Mok /xr. Yto aT0 03HauaeT?

A. Ilpu xkpucrannuzanuu 2,7 « 10° Kr :xenesa BeIgess-
eTcsa KoJIU4YecTBO TernoTh 1 Jlxk.
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B. Ilpu kpucramnusanuu 1 KrI xejesa BbIIeNAETCA
KOJIMYECTBO TeIlJIOTH 2,7 » 10° I,

B. IIpu xpucrannuzamuu 2,7 « 10° Kr :xeJie3a Bulged-
eTCs KOJIMYECTBO TeIIOTH 2,7 + 105 ITx.

2. Ha pucynke 5 npuseseH rpaduk 3aBUCHMOCTH T€M-
IepaTyphl CBMHIIA OT BpEMEHH ero oxJa)aenusa. Kakomy
YUYaCTKY rpaMKa COOTBETCTBYET IIPOILECC OXJAXKAEHUS
TBEPAOro CBUHUA?

A.1-—-2. B. 3—4.
B.2—-3. I'. Taxkoro yuyacTka Ha rpacduke HeT.

3. Kakomy yuacTKy rpaduira (cM. puc. 5) cooTBeret-
ByeT IIPOIecC KPUCTAIIU3AIUY CBUHIIA?

A 1-2. B. 3—4.
B. 2—3. I'. Takoro ydyacTka Ha rpaduKe HeT.

4. Kax usMeHAeTCA BHYTPEHHAA SHEPrHA BeIl[eCTBA
[P ero Iepexojie U3 TBEPJOTO COCTOAHUSA B XKUJKOE IIPH
IIOCTOAHHOM TeMiepaType?

A. He usmenserc4.

B. ¥YBeauuuBaeTcd.

B. Ymeunmiaercs.

I'. MoxXeT yBeJIMUHUBATLCA UM YMEHBIIATHCA B 3aBU-
CHMOCTH OT BHEIIITHUX YCJOBUIA.

5. Kakoe KOJIHUIeCTBO TEIJIOTHI BEIACIUTCS IIPH KPHC-
TaJJIN3A0UU IITMHKA MAacCcoil 3 KI' IIpH TeMIlepaType IJIaB-
JeHusa? YnenbvHas TeIJIOTa IJIaBJICHUS IIHHKA
1,2+10% Ix/Kr.

A. 3,6+105 IIx. B. 1,2-105 Ix. B. 4-10* Ix%.

6. Ha pucynke 6 mpuBeaeHbl rpad@MKH H3MeHEHUSA
TeMIEePATYPhl ABYX BeIeCTB PABHOM MAacChkl C TeUYeHHEM

t, °CJ t, °CcA

Puc. 5 Puc. 6
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BpeMenu. CpaBHHTE 3HAUYEHMWS UX YAEJIbHOH TEILJIOTHI
KPHCTaJJIN3aI 1N,

A. OnHaKOBHI.

B. ¥ nepsoro Beriectsa 6osbiie.

B. V¥ BTOporo BeriecTsa 60JbIIE.

I'. [Ins oTBETA HEJZOCTATOUHO JAHHBIX.

Omeemut. 1 B. 1. B. 2. A. 3. B. 4. B. 5. B. 6. A,
IIg.1.B5.2.B. 3. 5. 4. B. 5. A. 6. A.

Mo>KHO MCTIIOJIL30BATh TPOBEPOUHYIO pabory 6 us Ilo-
cobus.

ITpu n3yueHMH HOBOTO MaTepHaja BaXXHO OOBACHATH
IIPOIeCCHI M UX 3aKOHOMEPHOCTH HA OCHOBE MOJIEKYJIAP-
HO-KHHETHUYECKOH TeOpUU CTPOEHUS BelllecTBa.

ITonesso nmokasaTh y4alumcs, 4TO IPOIECCHI MCITape-
HHUA ¥ KOHJEHCAIIUU IIPOUCXOJAT OJHOBPEMEHHO. ITO TIO-
fAICHEHH e BaXXHO He TOJIBKO ¢ TOYKH 3peHUsI POPMUDOBAHUSA
MHUPOBO33PEHUA yYaIIUXCsA, HO ¥ KaK OCHOBA /JIs MUCIIOJIb-
30BaHUSA aHAJIOTHMH IPH M3YUYEHHUU, HATIPUMED, SABJIEHUH
TEPMO3JIEKTPOHHOM 3MHUCCUH, HOHUBAIIUH U AD.

IlonATHe HACBILIEHHOIO Iapa SABJAETCA AOCTATOYHO
CJIO’KHBIM, HO 00A3aTeJLHBIM, IOCKOJIBKY Ha €ro OCHOBE
AHAJIMBUDYIOT NPOLECC KUIEHUA MULKOCTA U SBJICHUS,
CBA3aHHBIE C BJIAXKHOCTHIO BO3AyXxa. COOTBETCTBEHHO 00-
3aTeJIbHBIM SABJIAETCA U BBIACHEHHE 3aBHUCUMOCTH JaB-
JIeHU s (IJIOTHOCTH ) HACBIUEHHOTO ITapa OT TEMIIEPATYPhI.

Ypox 4/34. KuneHue.
YpenbHasa Tennota napoo6pasoBaHus

OcHoBHOM maTtepuan. Kuneuue. Temneparypa Kuie-
HUfA. JHepreTuyecKue IIpPeBpallleHHUA B Mpoliecce KUIle-
HudA. YgenbHas TemjaoTa mnapooOpa3oBaHHUs, YCJIOBHOE
obo3HaueHue u eguHUIa. PoOpMyJa AJIA pacuyeTa KoJauye-
CTBA TEILJIOTHI, HEOOXOAMMOT0 AJA KUIEHUA JKUJKOCTH U
BBLAEJIAIONIETOCA IIPY €e KOHIEHCALINH.

Hemoncrpauun. Kunenme xuaxkoctu. Tabauna
«IlnaBneuwne, ucnapenue, Kunesune». O6beKTol u3 IJ. II.

Pemienne 3amay tuna: P. T. zagasusa 161, 163, 162*
mru JI. Ne 1117, 1118, 1124.

Ha pmom. § 29; szaganme 29 (1, 2, 4); P. T. zamauus
164, 165; padora ¢ 9. II.
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PEKOMEHOAUWW ONS YYUTENSA

PaccMoTpeHmne mpoleccoB HArpeBaHUsA JKHUIKOCTH, €€
KUIeHUs, HarpeBaHUA 1apa, a 3aTeM OXJAKJeHUS mapa
M eTr0 KOHJAEeHCAIMH 11eJIecO00pPasHO COIPOBOXKAATH aHAa-
JIN30M rpaduKa 3aBUCHMOCTH TEMIIEPATYPHI TeJia OT Bpe-
MeHH U 00'bSICHEHUEM IIPOUCXOAANIINX IIPOIECCOB ¢ IHEP-
reTUYEeCKOH TOUKHU 3PDEHUS U ¢ TOYKU 3PDEHUSA CTPOeHUs
BeIleCTBA.

B koHUE ypoKa ciefyeT pelinTh 3a4a4y Ha PACYET KO-
JIMYECTBA TEILJIOTHI, HEOGXOAMUMOIo IJs KHUIEeHUs KHuJ-
kocTu. Ha 3TOM MM Ha cleAyionieM ypoKe Iiejecoobpas-
HO CPaBHHUTB IIPOIeCCHl MCIIADEHUA U KUIIeHUS U YCTaHO-
BHUTb UX CXOJACTBO ¥ Pa3JIUYUS.

Ypox 5/35. BnaxHocTb Bo3ayxa. PewueHue 3apav

OcHoBHOH MaTepHaa. AGCOJIOTHAA BIAaXKHOCTh BO3AY-
xa. OTHOcHTeJIbHAA BJAXKHOCTH Bo3ayxa. Popmyna jpas
pacuyeTra OTHOCHTEJBLHOMH BJIAXKHOCTH Bo3ayxa. Touka po-
cbl. BosocHo# rurpomMerp. 3HadeHUe BIAXXHOCTU BO3AY-
Xa A }KU3HeJeATeILHOCTH YeJI0BeKa.

Jdemorctpauun. IIpubopsl ans nuamepeHUsa BJIAKHOC-
TH: BOJIOCHOM T'UI'POMETP, KOHAEHCAI[MOHHBIA TI'HUTpO-
MeTp, ncuxpomerp. O6beKTs! U3 J. I1.

Pemenne 3amau tuma: P.T. saganua 168—170 uau
JI. Ne 1147, 1150, 1153.

Ha nom. § 30; zagauune 30 (1, 2); pa6ora c 3. II.

PEKOMEHOAUWKU ONA YHUTENA

B mauane ypoka nenecoofpa3HO IIPOBECTH IIPOBEpOY-
HYI0 paboTy, paccuuranuyio Ha 10 MuH.

1 sapuanr

1. TIpomecc npeBpallleHUs BeleCTBa U3 KUAKOTO CO-
CTOAHHUA B razoobpasHoe, IPOUCXOASNINHA ¢ TOBEPXHOCTH
SKUAKOCTH, HA3LIBAETCH. ..

A. Kunesunem. B. napoobpa3oBaHHEM.
B. KoHOeHcanuel. T'. ucnapeauemM.
2. CKopocTh UCIapeHUA He 3aBUCUT OT...

A. mjomaau NOBePXHOCTH MKUAKOCTH.
B. TeMmepaTypsl dKUAKOCTU.
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B. pona xxugKOCTH.
T'. maccel X KHUAKOCTH.

3. HachlmeHHBIM HA3bIBAIOT. ..

A. nap, HaxogAIUUIHACA B COCTOAHUU AUHAMHYECKOI'O
PaBHOBECHUSA CO CBOEH »KHUAKOCTHIO.

B. map, He HaXOAANMIMIICA B COCTOSHUU JUHAMUYECKO-
ro paBHOBECHSA CO CBOEH JKUAKOCTHIO.

B. nro60it map.

I'. nap, obpasyromnuiica npu ncnapeHU TBEPAOTO Be-
II[eCTBa.

4. YaenpHasg Temnora mapoo6pasoBaHUA CIUPTA
0,9-108 I /kr. Uro sTo o3Hayaer?

A. Ina npespamenusa 0,9 10% kr cnupra B nap npu
TeMIlepaType KHIIEHUs HEOOXOAHUMO 3aTPATHUTh KOJIHYe-
cTBO TemaoThl 0,9+ 106 k.

B. [Ins npeBpamienusa 1 Kr cnupra B IIap IPU TEMIIE-
paType KHUIEeHUA HeOo6XOAHMMO 3aTPAaTHUTh KOJHUYECTBO
renoTel 0,9+ 108 k.

B. IIlns opespamienus 0,9+ 108 kr cnupra B map npu
TeMIlepaType KUIIeHUA HeoOXOAMMO 3aTPaTUTh KOJIUUe-
cTBO TensnoTel 1 kK. .

5. Ha pucyHke 7 npuBeieH 1
rpauK 3aBUCHMOCTHU TeMIlepaTy- B C E
pel BoABI OT BpeMeHH. Kakoi
y4acToK rpaguxa coorsercTByer A G
IIpOIlecCy KOHAeHcaluu napa?

A. AB. I. DE.

B. BC. . EF. 0 t,

B. CD. E. FG. Puc. 7

6. Kakoe K0ITM4eCTBO TEILIOTHI HEOOXOAUMO 3aTPATUTE
AJIs1 NpeBpallleHusi B nap 2 Kr adupa IpH TeMIepaType
KuneHua? YaeabHas TemJoTa mnapoobpa3oBaHusa 3sgupa
0,4+ 10 Mx/kr.

A. 0,810 Ix.

B. 0,410 ITx.

B. 0,210 Ix.

I'. Ins oTBeTa HEJOCTATOUYHO AAHHBIX.

oV
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il Bapuanr

1. Ilpouecc mpespamieHns BelecTBa U3 KUAKOTO CO-
CTOAHHA B razoobpasHoe, NPOUCXOLAUIUN BO BCeM O0'B-
e€Me JKHUAKOCTH IIPU OIpelesIeHHOH TeMIiepaType, Hasbl-
BaeTcs...

A. KunesuemMm. B. napoo6pasoBanueM.
B. xonzeHcaueii. I'. ucnapenuem.

2. CkopoCTh HCIIapeHUs 3aBUCHT. ..

A. TOJIBKO OT IJIOLIAJU IOBEPXHOCTH KUIAKOCTH.

B. TOJBKO OT TEMIIEPATYPHI dKUIKOCTH.

B. TOIBKO OT POJA dKUAKOCTH.

I'. oT nyomagy MOBEPXHOCTH »KUAKOCTH, POJAA KHUI-
KOCTH U OT ee TEMIIEDATYPHI.

3. HeHachbIeHHBEIM HA3bIBAIOT. ..

A. m060i map.

B. map, Haxoasmuiica B COCTOAHHMU MUHAMUYECKOI'O
PaBHOBECHUSA CO CBOEH KUJIKOCTBIO.

B. nap, He HaXOAAIMUNHCA B COCTOSTHUY AUHAMUUYECKO-
IO paBHOBECHUS CO CROEH MKHUIKOCTHIO.

I'. nap, obpasymouuiics npu UCHapeHUN TBEPAOTO Be-
1IecTBa.

4. VaenbHas Temjora 1apoo6pa3’oBaHUA — PTYTH
0,3-10% Osx/xr. Yro ato o3nauaer?

A. IIpu npespamenuu 0,3:10% kr mapos prytu B
KUAKOCTDH IIPU TEMIEpaType KOHIAEHCAIIMU BBIJEJISETCS
KOJIM4ecTBO TeryoTsl 0,3 108 JTx.

B. llpu npespamenuun 0,3-10% kr mapos prytu B
KUAKOCTDH IIPH TeMIlepaType KOHIAEHCAU MU BBLIJEJIAeTCS
KOJIN4ecTBO TemnoTs! 1 [Ix.

B. IIlpu npeBpamesun 1 Kr
MapoB PTYTH B JKHUAKOCTH mpu ' ©C
TeMIlepaType KOHJEHCALUU BBI- D
JeJsieTcd KOJIMUECTBO TEeIJIOTHI B C E
0,3-10° Ox.

5. Ha pucysxe 8 mpuBejgeH
rpaduMK B3aBHUCUMOCTH TeMIlepa- 0 t, c
Typbl CIHpPTa OT BpeMeHH. Ka- Puc. 8
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KOH y4acTOK rpaduka COOTBETCTBYeT IMPOLLECCY KUIIeHUA
caoupra?

A. AB. I. DE.
B. BC. I. EF.
B. CD. E. FG.

6. Kakoe KOTMYECTBO TEILJIOTHI BLIAEIUTCS NMPU KOHIEH-
calMy 3 KI' COMpPTA IIPH TeMIlepaType KUneHus? ¥ jejJbHas
TersoTa napoobpasosanud cuupta 0,9 « 106 [[xx/kr.

A.0,9-10% I>x. B.0,3-10%Ix. B.2,7-108 .
I'. Ins oTBeTa HEeJOCTATOUHO JAHHBIX.

Omeemuv. 1 B.1.T. 2. T. 3. A. 4. B. 5. [I. 6. A.
IIe. 1. A. 2. T. 3. B. 4. B. 5. . 6. B.

ADOcofoTHAaA M OTHOCUTEJbLHAA BJIAYKHOCTH BO3AYyXa
BBOZSATCA 4Yepe3 IJIOTHOCTh BOAAHOIO ITapa, a He uepes
napruasjgbHoe AaBieHue mnapa. Tak genaercsi AJsi TOro,
4yTOOB! He BBOJAUTH IIOHATHE MTaPIIUAJLHOIO JaBJIEHUS.

WN3yyaeTcsa gerasbHO OAWMH U3 NPUOGOPOB s HU3Me-
pPeHUs BIAXKHOCTHU — BOJIOCHOW rurpomerp. O mpuHIIU-
e AeHfCTBUA KOHAEHCAIIMOHHOTO rMIrpoMeTpa ydaliuMes
MOJKHO PAacCKal3aTh IIocje TOro, KaK BBEeJeHO NHOHATUe
TOYKM pOCHI. [I0OCKOJBKY IICUXPOMETD HIMPOKO PACIIPOCT-
paHeH, YYallUMCs CJIeAyeT ero IMOKasaTh M CKa3aThb, YTO
UMeIoIIasics Ha HeM TabJuila I03BOJIseT HENOCPeACTBEH-
HO U3MEPATH OTHOCUTEJbHYIO BJIayKHOCTH BO3AyXa.

Ypox 6/36. KoHTponbHas paboTa no teme
«M3meHeHWe arperaTHbIX COCTOSIHUIA BelyecTBa»

Ha mom. OcHoBHOe B riaBe 4; saganue 29 (5, 6), 3aza-
uue 30 (3%).
PEKOMEHIALUW ONA YYUTENA

MoskHO HCIIONIBL30BAaTh KOHTPOABHYIO pabory 4 ua Ilo-
cobus, MU TPEHUPOBOUHLIN TecT 4 U3 paboueil Terpany,
WK n1poBepouHyio pabory 7 us Ilocobus.

1 Bapunanr

1. Yemy paBHa Macca KycKa 0JI0Ba, KOTOPOMY IIDH TLIAB-
JeHUU OBbLIO COOOIIEeHO KOJm4ecTBO Temwtorbl 177 xIx?
VaenvHas Temnora naasiaeHus oaoea 5,9 ¢ 104 Il /Kr.
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2. Kaxoe KOJIHYECTBO TEIJOTHI BHIAEJUTCS NPHU KOH-
JeHcauuu mpu Temieparype kunesus 200r BogsiHOro
napa ¥ IpU AajbHEHIIEeM OXJIaKACHHU IIOJy4YHUBIIEHCsa
JKUJKOCTH A0 KOMHATHOH TeMmepatypsr 20 °C? ¥Ynmess-
HaAa TemnoeMkocTh Boabl 4200 Ix/(kr-°C), ymenbHas
TeIlJIOTa mapoobpasoBaHud BoAbI 2,3 » 106 Il /kr.

3. IlnoTHOCTHL BOASAAHOrO Hapa npu Temneparype 20 °C
paBHa 7 r/m3. KakoBa OTHOCHTEJIbHAA BIAYKHOCTH BO3AY-
Xa, €CJIM IJIOTHOCTh HACBIIIEHHOr0 apa IIpy 3TOH TeMIle-
parype 17,3 r/m3? BhlmajeT JIM poca HPW MOHUIKEHUH
TeMmnepaTtypsl 10 14 °C, ecJy NJIOTHOCTH HACBIIIEHHOTI'O
mapa Ipu aToi Temneparype 12,1 r/m3?%

1. Yemy paBHa Macca PTYTH, KOTODPOU NpU KUIEHUHU
ObLJI0 coob11eHO KoudecTBO TertoTsl 600 kllx? ¥Yaesnsb-
Has TeIloTa napoodpasosanusa prytu 0,3 + 108 ik /kr.

2. Kakoe KOJIMYECTBO TeMJIOTHI BBIAEIUTCA IIPU IIJIaB-
JeHuu npu Temneparype 0 °C u nmocieayioneM oxJaaxie-
HHAH 10 TeMmiepaTypsel —5 °C Kycka Jabga maccoit 800 r?
VaenpHasa TenaoeMKoCTs Jbga 2100 x/(kr « °C), yaenn-
HafA TenJoTa IJIaBJIeHus abpaa 3,4 + 105 ok /Kr.

3. IlnoTHOCTH BOAAHOTO mapa npu temmeparype 25 °C
paBHa 12,8 r/m3. Uemy paBHa OTHOCHTEIbHAS BJIAX-
HOCTb BO3/[yXa, €CJH IJIOTHOCTh HACHII|EHHOTO ITapa npu
aToi Temmeparype 23 r/m3? Buimager g poca, eciu TeM-
nepaTypa noHusuTcs 1o 15 °C, a JIOTHOCTh HACKIIEHHO-
ro mapa Ipu aToif TeMnepaTtype pasaa 12,8 r/m3?%*

Omeemui. I B. 1.m=3xkr. 2.Q=527rx. 3. ¢ = 40%;
He BBLIIAJET.
e, 1.m =2xkr. 2. Q=280 x[[3x. 3.9 = 56%;
BLIIAZET.



TennoBble CBONCTBA
ra3os, YXMIKOCTEH
U TBEepAbIX Ten (4 4)

Ilenr usyuenunsi gaHHOH TeMbl — cHOPMHUPOBATEL ¥
y4yamuxcsi 3HaHUsSI O TEIJIOBBIX CBOMCTBaxX rasoB, XXH[-
KOCTEH M TBEePAbIX TeJ MU IIPEACTAaBJIEeHHSA O TOM, YTO 3TH
cBOMcTBA MOTYT GBLITH 00 BbACHEHBI HA OCHOBE MOJIEKYJIAD-
HO-KMHETHUYECKOHN TeOpHH CTPOEHUA BelllecTBa.

IIpu n3yuyeHUU TENJIOBBIX CBOMICTB BellleCTBa YUUTEJb
IOJIKEH clieJlaTh aKIEeHT Ha GOPMHPOBaHHUE CUCTEMBI Me-
TOAOJIOTHYECKUX 3HAHWH ydaliuxcA. Bo-lepBbIX, OHH
3HAKOMSITCSI C TAKUM HAEAJTU3UDPOBAHHLIM OOBEKTOM,
KaK MoJeJb UAeaJbHOro ra3a. Bo-BTOpbIX, Yy HUX (POPMHU-
pPYIOTCS IIPEACTABJIE€HUs O I'PAHUIIAX IPUMEHUMOCTH MO-
JeMu U COOTBETCTBEHHO 3aKOHOB, ONUCBLIBAIOIIHUX COOT-
BETCTBYIOIIYIO MOJ€eJb. B-TpeTbUX, IOABIAETCA BO3MOMK-
HOCTBH PACUINPHUTh UX IPEACTABIEHUSA O PO (hU3UdecKOH
TEOPHUHU, PACCMOTPEB U HCIIOJIH30BAB €€ 3BPUCTHUYECKYIO
poab. B uacTtHocTH, mayuenme sakoHa Illapas Mosxer
OBITH OPTAaHM30BAaHO TAKUM 00pasoM, 4UTO yualueca Ha
OCHOBE MMEIOIIUXCA 3HAHUM IIPeACKAa3bIBAIOT XapaKTep
3aBUCHMOCTH JaBJI€HHUA ra3a JaHHOM MacChl OT TeMIiepa-
TYpHI IIPM HEU3MEeHHOM o0beMe. A 3aTeM NMOATBEDPIKIAIOT
TOJIYYE€HHBIH BHIBOJ 9KCIEPHUMEHTAJIBHO.

FazoBbIe 3aKOHEI 11€J1€CO00PA3HO U3YYaTh 110 eAUHOMY
mwIany. BaxkHo, uToGbl yualueca IOHAJIH XapaKTep 3a-
BUCHMOCTH MEXJAY MapaMeTpaMU COCTOAHMS rasa U Ha-
YUYUIUCH €T0 OOBACHATDH, 4 TaK)Ke NPUMEHATb (GOPMYJIbI
COOTBETCTBYIOIIINX 3aKOHOB K PEILIEHHWIO NIPOCTBIX 3agadv.

B nanHO#l TeMe wu3y4aeTrcs TeIJIOBO€ pacClIUpDeHHe
TBEPABIX TeJ H JKHUAKOCTEH, MOCKOJBLKY U3YUEHHE 3TOIO
SABJIEHUSI B Kypce (PU3UKHN He NPeAyCMOTPEHO IIPOrpam-
MOM KaK OCHOBHOH, TaK M cTapilleil IIKOJILI. B To ke Bpe-
M TeIlJIOBOe paciinpeHue — SBJIEHUE, IITUPOKO paclpo-
CTPaHEHHOEe B IIPUPOJE, TEXHUKE U IIOBCEJHEBHOM MKU3-
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HU, OHO CBSI3AHO C MEXaHUYECKUMHU CBOHCTBAMM TeJ, U Y
YUaIINXCA JOJMKHEL ObITH CPOPMUPOBAHLI COOTBETCTBYIO-
1iyie rpejcTaBjaeHUs.

TeMa 3aBeplaeTcs pacCMOTPEHUEM IIPUMEHEHUs ra-
30B B TeXHHKe, B TOM 4ucJie B paboTe TEeIJIOBBIX JBUTaTe-
JeH.

Pe3ynbTaTbl 00y4yeHUsn

Ha ypoene 3anomunanus

I yposens

Haszvieamo:

— ¢uUBNUeCKHUe BeJUUYUHBI U UX YCJIOBHBIE 0003HaAUe-
HUA: naBaeHue (p), oobem (V), remneparypa (T, t);

— eqUHULBI 9THX BenuunH: 1la, M3, K, °C.

— OCHOBHBIE YaCTH JII000ro TErJoBOIO ABUTATEN A,

— 3Hayenusa KIIJI gBuraresis BHYTPEHHEro CropaHus
¥ [1apOBOM TypPOUHBI.

Bocnpouszsodumb:

— ¢)OpMyJIBl: JHHEHHOrO paCIIMpPeHUA TBEPABIX TeJ,
KIIII TenysioBoro ABUraTesn;

— ollpefesleHMA MOHATUH: TEILIOBOH ABUraTens, KIIJL
TEIJIOBOTO JBUT'ATEJIS.

Onucvieamo:

— OUBITHI, IO3BOJIAIOIIHE YCTAHOBUTh 3aKOHBI HJE-
AJILHOTO rasa;

— YCTPOMCTBO [JBUraTejs BHYTDEHHErO CrODaHusa u
napoBoi TypOUHEI.

II yporens

Hasvieame:

— ¢uU3MUECKYIO BeJIMUMHY U ee yCJIOBHOe oGosHaue-
HHe: TeMIlepaTypHbIil KoapdunueHT 06bEMHOrO pPaCIIy-
penus (Q);

— eJMHHALY 9TOH BenmuuHbl: rpas ! wan K1

Bocnpoussodumb:

— omnpejeneHue MOHATHs a0COJIOTHBIMA HYJb TEMIIE-

paTypsl.
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Ha ypoene nonumanus

I ypoBens

ITpusodumbv npumepuwt:

—— OIILITOB, IMO3BOJIAKINKUX YCTAHOBUTH IJs rasa JaH-
HOI Macchl 3aBUCUMOCTH: JAaBJIEHUA OT oO'beMa IIpH II0-
CTOAHHOM TeMiepaTrype, 00beMa OT TeMIIEpaTyphbl IIpHU
IMOCTOAHHOM JABJIEHMM, JAaBJIEHHS OT TeMIEPATYpPbl NpHU
IOCTOSIHHOM o0'beMe;

— y4deTa B TEXHHKE TEIJIOBOI'0 PACIIMPEHHUA TBEPABIX
TeJI;

— TENJIOBOTO PACIIMPEHHA TBEePAbIX TeJ M JKUIKOC-
Tel, HabJII0aeMoro B IPpUPOJE U TEXHHKE.

O6sacHAMD:

— Tra3oBble€ 3aKOHBI HA OCHOBE MOJIEKYJISPHO-KHHETH-
YEeCKOH TeOPHU CTPOEHHUA BEIeCTBa;

— npuHIHUN PaGoTHl ABUTATENA BHYTPEHHEI'O Cropa-
HUS U TAPOBO¥ TYPOMHEI.

ITonumame:

— T'PaHUIILI IPHEMEHUMOCTH I'a30BbIX 3aKOHOB;

-— INOYEeMYy U KaK YUYHUTHIBAIOT TEIJIOBOE paclliUupeHHne
B TEXHHKE;

— HeOOXOAMMOCTL HAJUUYUS XOJOAUJBbHHKA B TEILJO-
BOM [ BUTAaTEIE;

— 3aBucumocTts KIIJl TerioBoro gBuraress oT TeMIie-
paTypsl HarpeBarejad U XOJOANJILHUKA.

II yposens

ObssacHamb:

— CBA3bL MeEXIYy cpelHeld KHHETUYeCKOM sHeprueu
TEIJIOBOTO ABUKEHUSA MOJIEKYJ U abCOJIIOTHOH TeMIiepa-
TYPOii;

— ¢u3uyecKuil cMbICJ aGCOJIOTHOrO HYJISI TeMmIepa-
TYPBHI.

IHonumamu:

— CMBICJI IIOHATUM: TeMIepaTypHbifi KoaddunueHT
pacuupeHus (00’beMHOrO ¥ JIMHEHHOr0);

— IPUYUHY Da3JHYNA TEIJIOBOTO PACIIMPEHUA MOHO-
KPHCTAJIJIOB U MMOJHKDPHCTAJIOB.
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Ha ypoene npumenenus 6 munuinHvlx Cumyayusx

I yposenn

Ymemo:

— CTPOUTH M YUTATh rpadMKH HU30MPOLIECCOB B KOOP-
au”ataxp, V; V, Tup, T.

Ilpumename:

— ¢opMyJIBI ra30BbIX 3AKOHOB K PEIIeHHIO 3a1a4.

Ha ypoene npumenenus 6 necmandapmmoix

cumyayuax

I yporens

Ymemn:

— aHaJIM3UPOBATH BO3MOYKHOCTH IIPUMEHEHUS U yde-
Ta TEIJIOBOTO DACUIMPEHHUS TBEPABLIX TeJ M KHUIKOCTEeH
B TeXHHUKe U ObITY; 0COOEHHOCTH TEILJIOBOTO DACHIMDEHUA
BOJBI.

Ob6o6wamb 3HAHUA:

— O ra3oBBIX 3aKOHAaX; O TEIJIOBOM DaCHIMPEHHH ra-
30B, XKUJKOCTEH U TBEPABIX TeJI;

— O rpaHHUIax NPUMEHHMOCTH (HHU3MUIECKUX 3aKOHOB,
poau GU3UYECKON TeOpUH.

Cpasnusams:

— mo rpadpuKaM IIpPOLECCOB HM3MEHEHUS COCTOAHHUSA
AIeajJbHOTO Tra3a HEeU3MEHHBbIe [MapaMeTpbl COCTOSHUSA
IIPX ABYX U3MEHAIONINXCA [IapaMeTpax.

Ouyenusamu:

— BKOJIOTUYECKHe IIOCJeJCTBUA MPUMEHEHUS TEILIO-
BBIX JBUTAaTeJIEeH.

Moypo4yHoe nnaHupoBaHue

Ne ypoxa Tema ypoka

1/37 CBA3b MeXXAy mapaMeTpaMH COCTOAHUA ra3a.
IIpuMeHeHUe ra3oB B TEXHHUKE

2/38 TennoBoe paciiupeHHe TBEPABIX Tel
H XKHUJKOCTEH
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Oxonyanue maba.

N ypoka Tema ypoka

3/39 IIpuHUUIBE pabOThI TENJIOBBIX ABUraTesiel.
_dsuratesb BHyTPEHHETO CTOPAaHUSA

4/40 ITaposas TypO6una. KpaTrkoBpeMeHHaA
KOHTpOJIbHasA pabora o reMe «TennoBsie
CBOMCTBA ra3oB, XKUAKOCTEH U TBEpPJbIX TeJ»

Ypox 1/37. CBasb meXxAy napameTpamMn COCTOAHUA
rasa. [lpymeHeHne rasoB B TeXHUKe

OcHoBHOM MaTepuas. 3aBUCUMOCTb [JABJEHUS rasa
JaHHOU Macchl OT 00'beMa NP NOCTOAHHOMN TeMIepaType.
I'paduk nosyuennoit saasucumoctu. O6bsAICHEHNe 3aKOHA
Ha OCHOBE MOJIEKYJISIPHO-KHHETHYECKOH TeopuM CTpO-
eHus BellecTBa. 'paHUIILI NTPUMEHHUMOCTH 3aKOHAa. 3aBU-
cuMOCTh o0'beMa rasa JaHHOU MaCChI OT eT0 TEMIIEpATypPHI
IPU IOCTOSIHHOM [AAaBJIEHWH, JABJIE€HHUA rasa JaHHOU Mac-
Cbl OT TeMIepaTyphl IIPpH HOCTOSHHOM obbeme. I'paduk
Kaxkaoro imporecca. O6bscHeHMEe KaXXAOro mpoliecca Ha
OCHOBE MOJIEKYJIAPHO-KMHETUYECKON! TeOpHUH CTPOEeHUs
BenlecTBa. CBsA3b a0COMIOTHON TeMIlepaTypbl M CpegHeil
KHHETHYECKOI 3HEePIUuu JBUKEHUS MOJIeKyJ*. AGComIoT-
HBIA HyJb TeMnepatyp*. IIpymMeHeHNe ra3os B TEXHUKE U
OBITY.

JdemMoncTpauuu. CBA3bh MeXAY AaBJeHNEM U 00beMOM
rasa JaHHOI MacChl IPY HEM3MEHHOM TeMlepaType ¢ IIH-
JUHAPOM INepeMeHHOro odbeMa M MeTaJJIMYeCKUM Ma-
HOMETDPOM; 0ObEMOM M TEMIIEPATYPOH IPH IIOCTOAHHOM
JaBJIeHUHM C AUJIaTOMeTPOM (K0JI6a CO BCTABJEHHOM B Hee
yepea IPoOKY U30IHYTOM TPYOKOH) U ¢ IIMJINHIPOM IIEpe-
MeHHOTro o0beMa; HaBJeHueM W TeMIIepaTypoil IpH Io-
CTOAHHOM 00beMe ¢ IMJMHIPOM NepeMeHHOro obbeMma
U MeTaJnndyecKkuM mamometrpoMm. O6beKTHI U3 J. I1.

Pemrenue 3anay tHmna: P.T. szagamma 172, 173,
180—182.

Ha pom. § 31, 32; sagauue 31 (1—3); P. T. zaganusa
174, 178 (no xemaunio — 3agauua 175%, 177%); pabora
cI.II.
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PEKOMEHOALIMA ONSA YHUTENSA

3aBUCHMOCTb MEXKIYy MapaMeTpaMH COCTOSAHHUA HJe-
aJbHOI0 rasa HU3y4alwT IO eAuHOMY ILtany. CHauana
NpeAJaraT yYalluMCA BBIABUHYTL I'MIIOTE3Y O XapaKTe-
pe 3aBHCHMOCTH MEKAY IapaMeTpPaMH COCTOAHHA rasa
@uV;VuT; pwuT), saTeM IeMOHCTPUPYIOT U3OIPOLLECC
€ IOMOIIBIO UJHUHADA IepeMeHHOT0 00'beMa, AeJa0T Bbl-
BOJI, 3allMUCBIBAIOT (JOPMYJY 3aKOHAa, CTPOAT rpadUK HU30-
npoiecca, OObACHSIOT MOJYYEHHYIO 3aBUCUMOCTL Ha OC-
HOBE MOJIEKYJIAPDHO-KMHETUYECKOH TEOPHU CTPOEHUSA Be-
HiecTBa, o6CyKIAI0T IPAHUILI IPUMEHHUMOCTH 3aKOHA.

IIpu usyuenun 3akona Illapsasa MOKHO IPUMEHHUTS [Je-
OYKTUBHBIA MOAXOM: TIIOCJIE BLIABMIKEHHUS THIIOTE3bl
NPeNJIOXKUTh yyaliuMcsa ee 000CHOBATh C TOUKU 3PEHUA
MOJIEKYJISIDHO-KUHETUYECKOH TeopHM, a 3aTeM IIpOBe-
PHUTH CHPaBEAJIMBOCTH TMIIOTE3bl C IMOMOILBIO IKCIIEPHU-
MeHTA.

Marepuan o nmpuMeHeHHM Tas3oB B TEXHUKE MOXKET
OBITH IPEAJIOYKEH YUAIIHMCS IS CAMOCTOATENBHOTO U3Y-
YeHHsA JoMa.

Ypok 2/38. TennoBoe paclumpeHue TBepabiX Ten
n XXugkocren

OcHoBHOM MaTepuaJ. [IoHATHE TEMJIOBOIO paclliupe-
HusA. TeMuepaTypHbIi KoadduiineHT paciiupesus. Oop-
MyJa 3aBUCUMOCTH JJIMHBI TBEPAOTO TeJa OT TeMIepaTy-
pul. TemnepaTypHbIi KoadduIMeHT 06'b€MHOTO paCIIu-
peHua*. Mopmya 3aBUCUMOCTH 00'beMa TBEPAOTO TeJsa
OT TeMIepaTyphl*. PaciunpeHne npu HarpeBaHUU IOJIHU-
KPHCTAJNJIOB M1 MOHOKDHUCTAJIJIOB¥. Y4UeT TENJIOBOrO pac-
IIUPEeHUA TBepPAbIX TeJ B TexHUKe. TenyoBoe pacmupe-
HUe KUJKOCTEH M ero nmpuyuHa. PopMyJia 3aBUCUMOCTH
obbeMa KUAKOCTH OT TEMIIEPaTypbl¥. YUeT TeIJIOBOTO
pacIivpeHus JKHUAKOCTel B TexHUKe. OCOOEHHOCTU Tell-
JIOBOT'O PACIIIHPEHUS BOJBI.

HdemoncTpauuu. TennoBoe pacumpeHne TBEPABIX TeJ
¢ miapoMm I'pasesaHga (Imapom ¢ KOJbIOM), ¢ GUMeTaNIn-
YyeCcKoH muacTuHKoi. Temmosoe paciiypenune BOAbI B KOJI-
6e ¢ TpyOKoil. O0beKTHI u3 J. I1.
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Pemenue 3amau tana: P. T. saganusa 192, 195.
Ha pmom. § 33; saganue 32 (1, 2, 5, 6,; 110 KeTaHUIO —
3%, 4%); P. T. saganue 191.

Ypok 3/39. MpuHuunbt paboTbl
TennoBbIX ABUrarenem.
Asuratenb BHyTpeHHero cropaHus

OcHoBHO# MaTepuan. TemoBnie gBurarenu. OCHOB-
Hble 4YacTHU TelJOBRIX aBurateneil. KoabdunueHT 10-
nesHoro aeiictBust (KIIII) TenioBoro asuratensd. XoOJio-
JUJIbHBIe MalIMHEI. /[BUraTesnb BHYTPEHHETO CrODAHHA:
YCTPOHCTBO, MPUHIUAIL feiicTBUA, npuMeHenue, KITII.

JdeMoHcTpauuu. Mojeb TEIJIOBOTO ABUTATENsA (OIBIT
o puc. 89 yuebruka). Mozesnb gBUraTess BHYTPEHHEro
cropanusda. Tabauna «J/IBuratesb BHYTpPEeHHEro cropa-
Hus» . O6bexTs u3 3. I1.

Pemrenne 3axau tana: sazanue 33 (1, 2, 5), saganue
34 (4); P. T. zaganusa 196, 199, 201, 203.

Ha pom. § 34, 35; saganusa 33 (3, 4), 34 (1—3, 5).

Ypox 4/40. MNaposas Typ6uHa. KpaTtkoBpemeHHan
KOHTpOnbHan pabota no Teme «TennoBbie CBOWCTBA
rasos, XUAKOCTelr 1 TBepAbIX Ten»

OcHoOBHOI MaTepHaJ. YCTPOHCTBO U NMPUHUUI AelHCT-
BudA naposo Typ6unsi. KIIJ] naposo# Typ6unsl. Ee nmpu-
meHeHHe. TenyoBble ABUraTeId M OXPaHa OKPYKaloIlei
cpexnbl. O600mIeHe 3HAHUK yYalIuxcA.

JemorcTpanmun. Mogesas 1apoBoil MauIinHel. O0BEKTHI
u3 3. 11.

Ha nom. § 36; saganue 35 (1, 2); P. T. saganue 200;
pabora c 9. II.

PEKOMEHOALMU ONA YYUTENS

KpaTkoBpeMeHHass KOHTPOJibHAs pafoTa paccuMTaHa
Ha 15 MUH ¥ NIPOBOLMTCS B KOHIE ypoka. MOMHO HC-
IOJIb30BaTh IIPOBepOYHYI0 paboTy 8 u3 Ilocobus uan Tpe-
HHPOBOYHBIN TecT 5 u3 paboued rerpagu.
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1. BaijioH COmEPMUT CHKATBHIH BO3ZYX
obbemom 40 s nox gasaenueM 15+ 105 I1a.
Kakum craHeT gaBjieHHe 3TOTO BO3AyXa,
ecau ero oobeM yBenuuurcs 5o 120 i1 npu
HEeU3MeHHOI TeMueparype?

2. Ha pucynke 9 npuBeieH rpaduk
3aBHCHUMOCTH LABJIE€HUA rasa JaHHOH Mac-
CEI OT TeMIIePaTyPhl IPHU IIOCTOAHHOM 00'b-
eme. IlocTpoiiTe rpadguk aToro mpoiecca
p,VuV,T.

1. O6bem Bo3zyxa B BeJIOCHIIELHOM
muHe npu remuepatype 27 °C pasen 3 .
Yemy paBeH 06be€M BO3gyXa HPU HOBHI-
HIeHuu TeMnepatypst xo 47 °C, ecau Mac-
ca BO3JgyXa M €ro AaBJieHUe He U3MeHHA-
oTca?

2. Ha pucynke 10 npuseseH rpadpuk
3aBHCHUMOCTH oO'beMa rasa JaHHOM Macchl

/

o

~

Puc. 9

B KOOpAMHATaX

Puc. 10

OT TEMIIEPaTypPhl IPH TOCTOSIHHOM gaBieHuH. [locTpoiite
rpaduK 3TOrO mpolecca B KoopauHarax p, Vup, T.

Omeemui. I B. 1. p, = 5105 I1a.
IIe. 1.V,=3,2 n.



dneKTpuuecKkue asneHus (6 4)

Ilens n3yyenus fasHON TeMbl — c(h)OPMUPOBATH y yUa-
IIUXCA IpeAcTaBIeHUuA 06 0COGEHHOCTAX 3JIEKTPUUYECKOTO
B3aMMOJIeICTBHA, IJEKTPUUYECKOM 3apsje U dJeKTpuye-
CKOM IToJie. B ¢BA3M ¢ 9TUM BBOJATCA OCHOBHBIE IIOHATUSA
3JIeKTPOCTATUKU U (PU3NUYECKHEe BEJIHUYHHBI, XapaKTepu-
3yI0IIiMe dJIEKTPUYECKOe B3auMoAelcTBre (3apsan, HAIPA-
JKEHHOCTh JJIEKTPUYECKOrO II0JIs); 3aKOH COXpaHeHUs
9JIEKTpUYecKoro 3apsazna u 3akoH KyJsioHa (Ha NMOBBINIEH-
HOM ypOBHe); 060CHOBBIBAIOTCA JUCKPETHOCTD dJIEKTpHYe-
CKOTO 3apsja M CYIleCTBOBaHMWEe OJJIEKTPOHA, HaJuuyue B
aToMe fAjpa M 3JIEKTPOHHOH ODOJIOYKM; IIOKa3bIBaeTcH,
4TO Ha OCHOBE 3HAaHUH 00 2JIeKTPOHE M CTPOEHHMH aToOMa
MOJKHO OOBACHUTH 3JIeKTPUYECKHE ABJICHUA.

Kax 1 B mpeaslAyIiux TeMax, U3y4eHHe MaTepuasa 0a-
3UpYyeTCca Ha JeMOHCTPAIlMOHHOM BKCIIePUMMEHTE U IIPEeIIO-
JaraeT BBIIIOJHeHUe OOJILLIOrO YucJia ONBITOB goma. Ha
JAaHHOM 3Talle U3yJyeHUs MaTepHuasa C yJallUMUCS IIpo-
JOJKAIOT 00CYKJAThCSA METOAbl (MUINYECKOro MMO3HAHUA,
B TOM YHCJIE€ JOCTAaTOYHO 00JIbIIOe BHUMAaHHE yAeAeTcs
GHU3NIEeCKUM MOAENAM U MOAEJHPOBAHHUIO, IIPOJOKAETCA
dopMupoBaHHe NpeJCTaBIeHUA O HAyYHOH TUIIOTE3e U ee
posu B GU3UKe, BBOGUTCS NPEACTABIIeHUE 00 dJIEKTPOCTa-
THUKe KaKk QU3NYEeCKOU TeOpUH, BXOAAINENH B COCTaB QyHAA-
MEHTAJIbHON (U3UYECKOil TeOPUH — JIEKTPOAMHAMUKHU.

Pe3synbtatbl 0OyuyeHus

Ha ypoene sanomunanun

I ypoBens

Hasvieame:

— ¢usnyecKre BeJIMUUHBI U UX YCJIOBHBIe 0D03HaUe-
HUA: dJIeKTpUYecKUil 3apAj (g), HAIIPSAKEHHOCTDH JJIEKT-
pudeckoro noJis (E);

— eguHULEI 3THX BesuuyuH: Kia, H/Ki;
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— MOHATUSA: IOJOMKHUTEJbHBIA ¥ OTPUIATENbHBIHI
3JEeKTPUUYECKHH 3apsil, 2J1€eKTPOH, IIPOTOH, HEITPOH;

— ¢dusuueckue NpudbOPLI 1 YCTPOUCTBA: 3JI€KTPOCKOIIL,
3JIEKTPOMETD, 2JIeKTpodopHasd MAIIIUHA.

Bocnpoussodums:

— ompeAejieHUs IOHATHI: J3JIEKTPUYECKOE B3aMMO-
IeHCTBUE, dJIeKTPU3ANUA TeJ, IPOBOAHUKN U JUIJIEKT-
PUKH, IOJIOXKUTEJbHBIN U OTPUIIATEJILHBIH HOH, JJIEKT-
pudYecKoe 1noJie, dJIEKTpUYEeCKas CHJja, HaIpPAXKEHHOCTh
BJIEKTPUUECKOTO MMOJIsA, JUHUHU HANIPAMKEHHOCTH dJIeKTPH-
YEeCKOro IOJIs;

— 3aKOH COXPAHEHUA IJIEKTPHUECKOTO 3apaaa.

Onucwisamey:

— HalbaogaeMble 3JIEKTPUYECKHEe B3auMoaeilcTBUA
TeJ, 3JIEKTPU3AIUIO TeJ;

— MOJeJIH CTPOEHHUS MIPOCTEHIITNX ATOMOB.

II ypoBenn

Bocnpouszsodumo:
— OIpeAeeHHe IIOHATHA TOUEUHBIHN 3apsAL;
— 3akoH KyJsoHa.

Ha ypOBHe NOHUMAHUA

I ypoBens

O6ssacuamy:

— (¢u3uUecKNe sSBJIEHUS: B3aUMOJAEHCTBUE HAIEKT-
PHU30BAaHHLIX TeJI, ABJEHHE JIEKTPHU3aIlUH;

— MOJIEJIU: CTPOEHUS IMPOCTEMINUX aTOMOB, JHUHHUH
HaANIPSAMXEHHOCTH 3JIEKTPUYECKUX IToJIel;

— IPUHINT AeUCTBUA 3JIEKTPOCKONA U 3JIEKTPOMETPA;

— 2JIeKTPHUYECKHe OCOOEHHOCTH HPOBOJHHUKOB U AH-
3JIEKTPUKOB;

— IPUPOAY JIEKTPUUECKOTr0 3apsaja.

ITornumame:

-— CYIIleCTBOBAHHE B I[IPUPOAE IMIPOTHUBOIOJOKHBIX
SJIEKTPUUYECKHX 3aPALOB;

— AVUCKPETHOCTH 3JIEKTPUYECKOTO0 3apsiaa;

— CMBICJI 3aKOHA COXPaHEHHU:A IJEeKTPHUUECKOTO 3apH-
Ia, ero GyHIaMeHTaJIbHBIA XapaKTep;

— OO'BEKTHUBHOCTb CYIIIECTBOBAHUA JJIEKTPUUECKOT'O
IOJsA;
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— BEKTODHBIH XapakKTep HAIPSKEHHOCTH 3JIeKTpUUe-
ckoro noJs (E).

II ypoBens

O6zacnamo:

— MPUHIIUI JeHCTBUA KPYTHJILHLIX BECOB;

— BO3HHUKHOBEHHE 3JIEKTPUUYECKOTO I10JI1S B IIPOBOJHHU-
KaxX U JUIJIEKTPUKAX;

— ¢usuUecKHUe SABJICHUA: ABJEHUE JIEKTPU3AINH Ue-
pes BIUAHHE, 3JIeKTPOCTATHYECKAA 3aIlUTAa.

ITonumams:

— OTHOCHUTEJbHBIM XapaKTep pe3yJLTaTOB Halbwoge-
HUU ¥ 9KCIIePUMEHTOB;

— 9KCIIEPUMEHTAJLHLIA XapakTep 3akoHa KyJoua;

— CyIIecTBOBaHUeE IpaHML] IpUMeHuMocTH 3aKoHa Ky-
JIOHA;

— poab MmofeJeii B mpolecce GU3NYECKOTO TO3HAHUSA
(Ha mpuMepe JMHHUH HANPAMKEHHOCTH 3JIEKTPHUUYECKOro
MOJISI 1 MOJeJiel CTPOEHHA aTOMOB).

Ha yposHe npumenenus 6 munuiHsix CUMYyayuax

I yposens

Ymeme:

— aHaJIM3UPOBaTh HalJI0jaeMble 3JIeKTpOCTaTHUeC-
KHe ABJICHUA U OO'bACHATDH IPUYUHBI HX BOSHUKHOBEHUS;

— OIpeJesIATh HEU3BECTHBIE BEJIMYUHBI, BXOAAIINE B
dbopmMysry HANIPAXKEHHOCTH 3JEKTPUIECKOTO II0JIA;

— aHaJM3UPOBaTh M CTPOUTb KapPTUHBI JIMHUI HaIpA-
EeHHOCTH 9JIEKTPHUUYECKOr'0 I10J15;

— aHaJHU3UPOBATh U CTPOUTDL MOJIEJIU ATOMOB U HOHOB.

ITpumename:

— 3HAHUA 110 3JIEKTPOCTATHKE K aHAIU3Y U 00'bACHE-
HUIO ABJIEHUI IDUPOALI U TEXHUKH.

IT yporensn

Ymembo:

— BBINOJIHATH HaOJIOJEHUS U JKCIEPUMEHTHI II0
9JIEKTPHU3ALIMH TeJl, aHAJIU3UPOBAaTh U OLlEHUBATh UX pe-
3yJBTATHI.

ITpumename:

— OoJydYeHHble 3HAHUA K pellleHUI0 KOMOMHMPOBAH-
HBIX 3aa4 10 9JIeKTPOCTATHKE.

79



Ha ypoene npumenenun 6 necmandapmuovix

cumyayuax

I ypoBensb

Ymemo:

— aHaJNU3HWPOBAThL HEeHU3BECTHHIE paHee JJIEKTpHUUe-
CKHe SBJICHHA;

— MPAMEHATH IOJyYeHHbIe 3HAHUSA AJA O0BACHEHUA
HEU3BECTHHIX paHee ABJIEHUHA U IIPOIECCOB.

O6o6usame:

— pe3yJbTATHI HAOJMIOJEHUMH M TEOPeTUYeCKUX IIo-
CTPOEHHUH.

I1 yposens

Yemanasausamsv ananozuio:

— Mexxay 3akoHoMm KysioHa M 3aKOHOM BCEMHPHOIO
TATOTEHHUS.

Hcnoavzosamo:

— MeTOoJbI MO3HAHHUA: aIMIIUpHUYecKue (HabaioaeHue u
JKCIIepPUMEHT), TeopeTHdecKkue (aHanus, obo0meHne, MO-
AeJUPOBaHUE, AHAJOTUA, HHAYKINA) [OpPU H3YUYEHUH
9JIEKTPUYECKUX SIBJIEHU M.

MoypouyHoe NnnaHnpoBaHue

Nt ypoka Tema ypoka
1/41 JNeKTPUUYECKHH 3apAx. DJIEKTPUYECKOe B3au-
MOJAEHCTBHE
2/42 HenumMocTs aiekTpuueckoro 3apsaga. Ctpoenue
aToMa
3/43 daeKTpu3anua Tes. 3akoH Kyiaona*
4/44 ITousaTHe 06 e KTpUUEeCKOM noJe. JIuHuYN Ha-

NIPpAXEeHHOCTH 3JIEKTPHYEeCKOI'0 IIoJsA

5/45 dnexkTpusanus uepes Bansuue*. [IpopogHukn
H OUIJIEKTPUKH

6/46 KpaTkoBpeMeHHass KOHTpoJbHas pabora 1o te-
Me «JIeKTPUYECKHEe SABJIEHUS »
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Ypox 1/41. dneKTpruueckum 3apsag.
3nekTpuyecKoe B3auMoaencreme

OcHoBHOM MaTepHaJ. JJeKTpUYecKoe B3amMoAeicT-
BHE. JJeKTpUUYecKuil 3apaia. IlosoKuTenbHbIe U OTPUIIA-
TeJbHbIE 3apAAbl, JJIEKTPpUUYECKHI 3apsax Kak (pusnde-
cKas BeJIMYMHA. YCJOBHOe oO0OO3HAUeHHMe U eJUHHUIIA
9JIEKTPMUYECKOro 3apsaia. BzamMonaeicTBHEe OJHOMMEHHO
¥ PA3HOMMEHHO 3apPsi2KeHHEBIX TeJ. JJIEKTPOCKON U 3JIeK-
TPOMETP.

JdemoncTpanuu. BsaumopelicTBUe Ha3JeKTPU30BaH-
HEIX Tea (mo puc. 96, 97, 102, 103 yuebHuKa). Baaumo-
JeficTBUE 3apsAKEeHHBIX TeJ (C [IOMOILBIO ABYX OGyMaik-
HBIX CYJITAHOB). JJEKTPOCKOI, 3JeKTpoMmeTp. OOBEKTHI
us J. II.

Pemenne 3agau Tana: saganue 36 (1, 2, 5).

Ha nom. § 37; sananue 36 (3, 4,, 6, 7); P. T. sanauua
204, 206, 208, 211.

PEKOMEHOAUMW Ong YHUTENS

IIpu 00'bAACHEHHMH HOBOrO MaTepHuaJa YHCJI0 JeMOHCT-
panuii MoKeT ObIThL yBeaudeHO. IleficTBHe 3apAKeHHOM
MaJIOYKH MOYKHO MOKAa3aTh CHAUaJa HAa MeJIKHMe KYCOUKH
Oymaru, 3aTeM Ha JUCTOUYKH CYJITaHa, Jajiee Ha CTPYUKY
BOABLI M, HAKOHeIl, Ha OOJBIIYI0 METPOBYIO JHHEHKY,
YPABHOBEIIIEHHYI0O Ha 3JIeKTpHUUecKod Jjammouke. IIpu
[IOMOIIH 3JIeKTPO(MOPHOH MAIIMHLI MOXKHO [1OKa3aTh KO-
nebaHue 3apAKEHHOTO0 KyCcOuKa BaTel. s aToro mapu-
KU pa3psagHuKa pasasuraioT Ha 10—15 cmM, cierka 3aps-
JKAIOT UX U MMOAHOCAT K OSHOMY M3 LIAPDUKOB MaJIeHbKHUM
KycoueKk BaThl. IlosyuuB 3apsg OT mapukKa, BaTa OTCKa-
KHMBAeT OT HETrO U MepeJieTaeT Ha APYroil mIapuk, rae Ie-
pe3apsaKaeTcs M BO3BpaIllaeTcAd HA3ad, U T. 1.

Vpox 2/42. lenvMOCTb 3N1e€KTPU4YECKOro 3apaja.
CrpoeHue aTtoma

OcHoBHO# MaTepHai. JIeTMMOCTD 9JIEKTPUYECKOTO 3aps-
Ja. JJIeKTPOH — YacTHIla, UMeIOIad HAUMEHbLIIHHA 9JIeKT-
pHUecKuii 3apAxa. 3apAa U macca 3JeKTpoHa. CTpoeHMe aTo-

81



Ma. ATOMHOE AApPO, IIPOTOH, HEHMTPOH, MOJOMKUTEJILHBINA U
OTpHUIlaTeJ bHBIN NOH. Mozesiu ITpOCTEHIIINX aTOMOB.

deMoucTpauuu. [eIMMOCTb 3JIEKTPUYECKOro 3apsga
(rio puc. 105 yue6uuka). O6exTs u3 3. Il.

Pemenne 3agau tuna: sagaune 37 (1, 4%), saganue 38
(1); P. T. sagauusa 216, 221.

Ha nom. § 38, 39; sagaunue 37 (2, 3), sagauue 38 (2, 3,
5); P. T. samaumua 217, 220, 224; pabora c 3. II.

PEKOMEHOALMW ONA YHYUTENA

IIpu npoBepKe 3HAaHWMH yYalIUXCs B Hadajle ypoKa
ciaenyeT pemuTh 3agaun: P. T. samanua 205, 207, 209,
212. ITpu BeInONIHeHNH 3agaHus 212 nmone3no o6cyauTh ¢
yJyamuMuca HeoOX0JUMOCTh IPOBEJEHUS YUEHBIMU MHO-
FOYMCJIEHHBIX OIMBITOB JJIA IIOJYYEeHUS JOCTOBEPHOrO pe-
3yJbTaTa.

PaccmaTpuBas 0cobeHHOCTH 3JIEKTPOHA KAaK YaCTHIIHI,
UMelonlell HaUMeHbIINH 2JIeKTPUUYEeCKU 3apan, cileayeT
obpaTuTh BHUMaHHe Ha AUCKPETHOCTH 3apAaa (He BBOASA
TIOHATHE JUCKPETHOCTH) U Ha 06A3aTEeJIbHOCTD CYIIEeCTBO-
BaHUS MaTepUAJIbHOrO HOCUTEJIA JII0OOro 3apsja.

3ananue 37 (4¥) UMeeT CMBICJ PACCMOTPETH Ha YPOKe.
doTorpaduu TpeKOB 3JEKTPOHOB B KaMmepe BuiabcoHa mo-
MOTYT NOHMMAHHUIO y4YauiuMucsa Toro ¢paKra, 4To 3JieKT-
POH — 3TO MaTepUaJibHas YacTHUIlA.

IIpu 00 bACHEeHUU CTPOCHUA AaTOMOB CJIeAyeT 00paTUTh
BHUMAaHHE yYalUIUXCA HA YCJIOBHOCTH PACCMaTPHBAEMBIX
mogeneti. [TloaToMy pu 3axkpenyieHnr HOBOTO MaTepHala
neJsiecoo0pa3HO Ha ypoKe paccMoTperhk Bompoc 6 mocuie
§ 39 u eute pas o6CYIUTH OTIUYHE PEANBHBIX aTOMOB OT
MoJeJsel, KOTOpble N300parkaloT Ha PUCYHKe.

VYpoxk 3/43. dnektpuzauuns ten. 3akoH Kynoxa+

OcHoBHOIl MaTepuaa. Jaekrpusanus rtea. O6bsacHe-
HUE ABJIEHUA 3JJEeKTPU3AIMM TeJl Ha OCHOBE CTDPOEHUSA
aTomMa. 3aKOH COXPAaHEHUA 3JIeKTPUYECKOIo 3apsana.
PdyHIaMeHTAJBHBIM XapaKTep 3aKOHA COXPaHeHUsd 3apd-
Ja ¥ TPaAHMUILI €ro IpUMEHUMOCTH. TOueuHBIH 3apag®.
3akoH Kynona*. JKkcnepruMeHTaJbHBIN XapaKTep 3aKOHA
Kysnona*. ¥YcTpoiicTBO U IPHHIUN AeUCTBUA KPYTHJIIb-
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HBIX BeCOB*. AHajorusa Mekay 3akoHom KyJsioHa u 3aKo-
HOM BCEMHDHOTO TSTOTEHHUS, UX OOIIHOCTD U PA3IUIUAY.

JdeMoncTpauun, 3neKkTpusanusa 300HUTOBON MAJOUYKHU
TIPY TDEHUH O KYCOUYEK MeXa, CTEKJAHHON — DU TPEHUH
0 meJK (Uau 6yMary) u ImosiBJieHHe 3apsAg0B IPOTHBOIIO-
JIOXKHBIX 3HAKOB B KaKJAOM cJiydae. JJEKTPU3AUUA TeJsl
(o puc. 111 yuebnuka). O6pexth ua 3. I1.

Pemenne 3amau tMna: 3aganue 39 (4, 5); P. T. zaxa-
uua 230, 231, 233.

Ha gom. § 40, 41%; zaganue 39 (1—3,); P. T. sazanua
225, 229, 232, 234, no xenasuio — 3aganue 239%,

PEKOMEHOALMW ONA YHUTENA

Ha ocrHoBaHUU 3HaHWI 00 9JIeKTPOHE U CTPOEHUU aTO-
MOB O0BSCHAETCA MEXaHu3M aJeKTpudauuu tea. C mo-
MONOIBIO JEMOHCTPAIIMOHHOI'O OIIBITA ydYaliuecsa AOJIKHBI
y6eauThCcA B TOM, UTO IPHU IJIEKTPU3AIMH 3apPAALI HE CO-
3/1al0TCsA, a TOJBKO Da3gesIAITCA; KajKIoe U3 CONpHUKa-
calIuxca Tea IpuobperaeT IpH 3TOM 3apAALI IPOTHUBO-
MOJIOXKHBIX 3HAKOB.

Crnenyer o6paTUTh BHMMaHWE yYAUIUXCA HA TO, YTO
IIpY CONIPUKOCHOBEHUM HA3JEKTPHU30BAHHOIO Tejia C He-
Ha3JIeKTPHU30BAHHBIM IIPOUCXOOUT IEePeXO0i YacTH 3aps-
Ia, HO, He3aBUCHMO OT TOr0, KakK OBLIO 3apsKeHO TeJIo
(TIONIOKUTENBHO WUJIM OTPHUIIATENBHO), C OAHOTO TeJia Ha
APYyroe mepeMeIalnTCAa TOJBKO 3JIEKTPOHEI,

IIpu o00BsCHEeHMHM 3aKOHA COXPAHEHUS B3JIEKTPUUe-
CKOTro 3apsaja cJjenyer obpaTHTh BHUMaHHE yUYaIIUXCHA
Ha pyHIaMeHTaJIbHBIH XapaKTep JaHHOI'O 3aKOHAa U I'pa-
HUIILI €70 MPUMEHHUMOCTH: TOJBKO B 3aMKHYTOH CHCTe-
me. MOKHO HANMOMHUTHL Y4YaIlUMCS, YTO C (DyHIaAMEH-
TaJbHBIMM 3aKOHAMHM IPUPOALI OHH VYKE€ BCTPEYATIUCH

B Kypce GU3UKHU 7 KJiacca. ITO 3aKOH COXPAHEHUS dHED-
TUH.

Ypox 4/44. NoHsaTne 06 anekTpu4eckom none.
JIMHUM HaNPAXEHHOCTW 3MIEKTPNYECKOro nonsa

OcuoBHoit martepuaj. IloHsTue 06 dJEKTPUUYECKOM
noje. CylecTBOBaHME 3JIEKTPUYECKOTO TIOJIS BOKPYT Ha-
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3J1eKTpu3oBaHHEIX Tes. [lose Kak ocobbI BU MaTepUH.
JdneKTpudecKasi cuja. HanpsaKeHHOCTh 3JIEKTPUUECKOro
noJiAg. YcjoBHOe 0003HaUYEeHNEe U eqUHNLA HAIPSKEHHOC-
TH. JHEPTUA 3JEeKTPUUYECKOro MojdA. JIHHUKM HaNpsAIKeH-
HOCTH 3JIEKTPHUYECKOro nojis. MoaeJdbHbIN XapaKTep JiX-
HUH HanpsKkeHHOCTHU. [IprMephl TUHUN HANIPAIKEHHOCTH
Pa3JIUUYHBIX 3JIEKTPUUYECKHUX I0JIei.

HdemoncTpamuu. O6HapyKeHHe dJIEKTPUUECKOI'0 I10JIA
3apAKEHHBIX TeJ (ONBITHI, aHAJOIMMUYHBIEe pUc. 116 yued-
Huka). OnelT 1o pucyHKY 117 yuebumnka. KapTuue gu-
HUH HAIPAMEHHOCTH 3IJEKTPHUYECKHUX II0JIeH: OZMHOU-
HBIX 3apAJ0B, CHCTEMBI JBYX ONJHOMMEHHO U Pa3HOHUMEH-
HO 3apsXeHHBIX TeJ, OJHOPOAHOTO 3JEKTPHUYECKOIro
nosd. O6bekTs! U3 3. II.

Pemrenue 3agau Tuna: P. T. sagaunsa 245—247; saga-
Hue 40 (4%).

Ha gom. § 42, 43; zapganue 40 (1—3), 3aganue 41 (1);
P. T. zsagauusa 241, 243, 244; pa6ora ¢ 3. I1.

PEKOMEHOAUUW NS YYUTENSR

dopMupoBaHNe IPEACTABICHUI ydamuxcsa o0 3JeKT-
pPHUYECKOM I10JIe, €r0 MaTepPHaJbHOCTH BCETa COIPAKEHO
C ONpeJleIEHHBIMU TPyAHOCTAMEU. HeBO3MOXKHOCTDL Hemo-
CPEeACTBEHHOIO BOCIIPDHATHSA 3JIEKTPHUUYECKOTO II0JA KakK
MaTepHaJbHOrO OOBbEKTAa NPUBOAUT K HEOOXOJMMOCTH
ybexaeHnsa ydyaluuxcsa B (paKTe ero cyuiecTBOBaHHUA Ue-
pes onocpegoBaHHbIe JeHCTBUS: IOBTOPEHHE PA3JIMUHBIX
JeMOHCTPaLUil, IOATBEPKAAIOIINX JeiCTBHUE dJIeKTPpHUe-
CKOTO II0JIA.

Ypox 5/45. dnexTpnsauusa yepes BAiNSHUE*,
HPOBOJJ,HVIKVI U AN NEKTPUKHN

OcHOBHOH MaTepuas. JJIEKTPHU3allUs 4Yepe3 BJINA-
Hue*. IIpoBOAHMKH U AU3JEKTPUKH. [1oJTyIIPOBOAHHAKH.
O0bsicHeHHe [eJJeHUSA Bel[eCTB Ha IIPOBOAHUKKM U IHU-
9JIEKTPUKH Ha OCHOBe 3HAHUII O CTDOEHHUH aTOMa.

JdeMOHCTpaHH., JJIeKTpU3alusd uyepe3 BIUAHHUE (IO
puc. 129, 130 yueOnuka)*. CoeguHeHHe 3apAKEHHOTO
3JIEKTPOCKOIIA C HEe3aPAMXKEHHBIM CTeKJIAHHOM U MeTaJlJI!-
4eCKOIl nasoukamMu. Paspsagka aieKTpOCKoNa IIpA Harpe-
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BaHMH Bo3jayxa (no puc. 134 yuebuuka). O0bEKTH! U3
3. 11.

Pemenune 3amau runa: 3aganue 43 (5, 6); P. T. 3aga-
Hue 255.

Ha pgom. §44%, 45; 3aganue 42, 3aganue 43 (1, 2);
P. T. saganus 250%—252*%, 256, 257.

Ypox 6/46. KpaTkoBpeMeHHast KOHTponbHas pabora
1o Teme «InekTpuyeckne aBneHnsa»

OcHoBHO#I MaTepuaJ. IloBroperne u 060611eHNE 3HA-
HHUI IO 3JIeKTpOCcTaTUKe. PellleHre KaueCTBEHHbIX U Bbi-
YHUCJUTEJIbHEIX 3a/a4.

Ha pom. P. T. 3aganue 248; o xenanuio — P. T. 3a-
maunue 249*, OcuoBHOe B I1aBe 6; pabora ¢ 3. Il.

PEKOMEHAAUMW ANA YHUTENA

B HauaJie ypoxKa NpoBOAUTCA KPAaTKOBPEMEeHHAasA KOHT-
posbHaA pabora, paccuMTaHHAas IIPHMEPHO Ha 15 MuH.
MOXKHO HCIOJIb30BAaTh TPEHMPOBOUHLIM TecT 6 m3 pabo-
Yyell TeTpaAu UM NpoBepouHylo pabory 9 u3s Ilocobus.

1. Tpu naps! Jerkux mMapuKOB NOABeNIeHbl Ha IIeJ-
KOBBIX HUTAX (puc. 11). Kakasa napa mapukoB UMeeT Of-
HOWMEHHBIE 3apAALI?

A. B. B.
Puc. 11

2. Ha yem OCHOBaHO fefiCTBHE 3eKTPOCKONa?

A. Ha BszauMopgeiicTBUM OJHOMMEHHBIX JJIEKTpHYe-
CKMX 3apANO0B.

B. Ha sBiieHuH 3JIEKTPU3AIINH.

B. Ha B3aumopeiicTBMM pa3sHOMMEHHBIX BJJIEKTpHUe-
CKMX 3apAJO0B.
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3. Kakum crepskHeM HYKHO « )
COEUHUTH 3JIEKTPOCKOIBI, U30-
Opa)keHHBIE Ha pHCYHKe 12,
4yTOOBI OHH 00a OBLIM 3apsAKeH-
HBIMH?

A. CTeKISTHHBIM,

Bb. MegubiM.

B. IlnracTtmaccoBbIM.

I'. 960HHUTOBEIM.

Puc. 12

4. BynyT nn aeKTpHYeCKHe 3apALbl B3BAUMOAEeHCTBO-
BaTh Ha Jlyne, rae et armochepni?

A. la, Tak KakK 3apsj CO3JaeT 3JIEKTPUYECKOe II0JIe
HE3aBUCHMO OT HAJUYHA CPEbI.

B. Her, Tak Kak 2/JIleKTpUYECKUIl 3apsij CO34aeT II0Jie
TOJIBKO B KaKOM-11b0 cpege.

5. Ha pucynxe 13 usobpaxe- .
Ha Mofeab aTomMa JuTud. Kakos J

S O
3apsjg aToro aroma? , N
AY
-3
7/

N
AN
\
\

A. OTpHUIIaTebHBIH. S
B. ITonoxurennubIi. y
B. AToM aneKkTpHuecKH HeHT-

\

paJieH. N

\
/ \
! 1
' |
\ '
\ i

i
/

’

’

I
\
I
1
N
.

.
\

~

~

6. HanpsaxeHHOCTb 2JEKTPH- -
YeCKOro TOJIA OIpejesisieTcs IO
pea Puc. 13

dopmyne:

=4 =
A E 7 B. E

Il Bapuanrt

1. Ha xakoM u3 pHUCYHKOB 14 NpPaBHJILHO IOKA3aHO
B3aMMOJEHACTBHE ABYX 3aPAKEHHBIX IIIADHKOB?

My

Puc. 14
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2. Teso aeKTpHU3yeTCa TOJBKO TOTAa, KOTAA OHO...

A. npuobperaer sJIeKTpUYECKHUI 3apsL.
B. Tepser anexTpuYecKHil 3apAA.
B. npuobpeTaer uiu TepseT 3JIeKTPUYECKUI 3apAL.

3. [IBa 37eKTPOCKOMA, OUH .
U3 KOTODBIX 3apAMKEH, COelH-
HeHEI CTePXXKHEM, KaK MoKasa-
HO Ha pucyHke 15. M3 Kakoro
Marepuajia HM3rOTOBJIEH CTep-
JKeHb?
A. U3 xeiesa.
B. U3 cranu. Puc. 15
B. U3 cTeka.
T. U3 menu.

4. IBa OMHOMMEHHO 3apsA’KeHHBIX IIapHKa II0ABeHIeHbI
Ha [IEJIKOBBIX HUTAX M MIOMeLleHbl N0 KOJIOKOJI BO3IYIII-
HOro Hacoca. ByayT /v oHM OTTaJKHUBAThCH, €CJIU U3-II0J
KOJIOKOJIa BBIKAYaTh BO3AYX?

A. Her, Tak Kak B3auMoJefCTBUE 3JeKTPUUYECKUX 3a-
PAIOB TlepefaeTCsa Yepes BO3AYX.

B. [la, Tak KaK B3aMMOJAeHCTBUE 3JIeKTPUYECKUX 3a-
PALOB epPeJaeTCA IOCPEACTBOM 3JIeKTPHUYECKOTO II0JIA.

5. Ot aTroma KeJesa OTHENNICHA ONHH 3JIEKTPOH. 3a-
PAAUICSA JIU IIPU 9TOM aToM?

A. ATOM cTas oTpuIaTelbHLIM HOHOM.

B. AToM cTaJj mMOJIOKUTEILHBIM MOHOM,

B. AToMm ocTajica HeHTPaJIbHBIM.

6. Kakas us IIpPUBEeJEeHHbBIX HHUKe €JHUHHUI ABJIAETCH
eIUHUIEeH HapAXEHHOCTH 3JIEKTPHUYECKOI'O nonA?

Kn Jox H
A.lﬁ. B.lm. B'lﬁ'
Omeembt. IB. 1. A. 2. A.3.B. 4. A. 5.B. 6. B.

II18.1.B. 2. B. 3. B. 4. B. 5. B. 6. B.



INEeKTPUHUECKUH TOK (14 1)

Ilens u3yuyeHUss TeMBI — pPACCMOTPETH MPHUPOLY
3JIEKTPUUYECKOI0 TOKAa; ¢(hOPMUDPOBATH Y yUalliUXCA MpeJ-
cTaBjieHHe 00 OCHOBHBIX 3JIeKTPOANHAMUUYECKUX BEJIHUYM-
Hax — CHJe TOKa, HallpAKeHUH, CONPOTUBJIEHHH, paboTre
A MOIIIHOCTH 3JIEKTPUYECKOro TOKa — M 3aBHCHUMOCTAX
MEXAy 9TUMU BeJIUYNHAMH,

Nayuenue Bcero yueGHOro mMarepuiasia TEMBI IPOBO-
JUTCS HA INUPOKOH 3KCIIEPHUMEHTAJBLHON OCHOBE — Je-
MOHCTPAIIUOHHOH U J1ab0paTOPHOI, BKJIIOUAsA JOMAIIHUHN
akcnepumMeHT. IlporpamMmoii npexycMOTpeHO IpoBefie-
HUe ceMu siabopaTopHbIX pabor. BeimosHeHnue aTux pabor
LOJKHO crnoco0cTBOBaTh (POPMHUPOBAHHUIO Y YUAILIUXCS
YMEHHH IIO0 COCTABJEHUWIO IMPOCTEHIINX 3JIEKTPHUYECKUX
CXeM, H3MEePEeHUIO CUJIbl TOKA, HANIPAKEHUA M CONIPOTHB-
JIeHUS IIPOBOAHUKOB, paboThbl U MOIIHOCTHU 3JIEKTpHUe-
CKOr0 TOKa.

IIpononxaerca dopmupoBaHue yMeHHH, COOTBETCT-
BYIOIIMX OMIUPHUUYECKHUM METOAAaM IIO3HAHHUS, B TOM UMNC-
Jie yMeHHe CaMOCTOATEJILHO ONpeessaTh Lieib UCCIefoBa-
HU4A, BBIABUTATh U (POPMYJINPOBATH THIIOTE3Y, COCTABIATH
nJjaH paboThl U OLIEHMBATH KAK [IOJYYEHHbIE Pe3yJIbTaThl,
TaK ¥ COOCTBEHHYIO HEesITEeJLHOCTh B IIPOLIECCE BBINIOJIHE-
HUusa paborel. [Ipomonkaerca dopMupoBaHue u psana Te-
ODeTHYEeCKHUX METOJLOB IO3HAHMSA, TAKHUX KaK MOJeJUPO-
BaHUe, METOJ AHAJIOTHH, B TOM YHCJIe M METOA MHAYKIIUH.
Hanpumep, npu BoIBeJeHHH HA OCHOBE 3KCIIEDHMEHTA 3a-
KoHa OMa MCNOJb3YeTCsI HHAYKTHUBHBIN BHIBOX, KOTOPBIMA
BCerana HOCHUT BEpOHTHOCTHHﬁ XapaxKkTep, 1 TOJBKO IIoCJe
MHOTOYUCJEHHBIX 3KCIIEPHUMEHTOB, IIPOBEJEHHBIX (U3U-
KaMH-HCCAe0BaTeIsIMH, IOJy4YeHHas aMIupuYecKas 3a-
KOHOMEPHOCTb CTAHOBUTCHA 3aKOHOM (QU3UKH.
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Pe3ynbratbl 0GyueHuUs

Ha ypoéne sanomunanusn

I ypoBens

Hasvieame:

— (HU3NYeCKHe BeJIMYUHBI U UX YCJOBHBIE 0003HAUE-
HUA: cuna Toka ([), Hanpsakenue (U), compoTHBJEHue
nposoaHuka (R), yaenbHoe conpoTusieHue (p);

— eIMHHIBI 3TUX BequuuH: A, B, OM, OM * MM2/M;

— NOHATHA: HCTOYHHK TOKA, dJIEKTPHUYECKas Ienb,
JefiCTBUSA 3JIEKTPUYECKOro TOKAa (TeIlJIOBOe, XMUMUYECKOe,
MAarHuTHOeE);

— ¢usuyecKkue NpubOPHl M YCTPOMCTBA: HCTOYHUKH
TOKAa, 3JIEMEHTHI 3JIEKTPHYECKOH Ilenu, raibBAaHOMeETp,
aMIepMeTp, BOJIbTMETD, PEOCTAT, BATTMETD.

Bocnpoussodumb:

— OIpeJesieHUA MOHATHIH: 3JIEKTPUUECKHUI TOK, cHia
TOKAa, HAIpsAKeHue, COIPOTHBJIEHHE, YIeJbHOE COIIpO-
THUBJIEHHE, II0CJIe[J0BaTeJbHOE U IapaJljebHOe COoeIuHe-
HUe IPOBOJHHUKOB, paboTa U MOIIHOCTH 3JIEKTPUUECKOTO
TOKa;

— (OpPMYJIBI: CHJIBI TOKA, HAIIPAYKEHUA M COIIPOTHUBJIE-
HUA NIPU IIOCJEJOBATEJbHOM M I1apaJieIbHOM COeIUHe-
HUM NIPOBOJHUKOB; COIIPOTHBJIEHHS IIPOBOAHHKA (4epes
yZAeJbHOe COIIPOTHURJIEHHE, NJUHY M ILIONa b II0IePeYHO-
ro cedyeHUs MPOBOAHKUKA); pabOTHI U MOIIHOCTH 3JIEKTPH-
YeCKOTO TOKa;

— 3aKOHBI: 3akOH OMa [AJA ydyacTKa IellHd, 3aKOH
Hxoyna—JleHna.

Onucvieams:

— HabJuogaeMble JeiCTBUA 3JIEKTPHYECKOT'0 TOKA.

Ha ypoene nonumanus

I ypoBens

Ob6sacHamu:

— YCJIOBHA CYIIECTBOBAHHUA dJIEKTPUYECKOI'0 TOKA;

— MPHUPOAY 3JIEKTPHYECKOI'0 TOKA B MeTaJljlax;

— ABJIEHUA, WLJIIOCTPUPYIOIIHE JeHCTBUA 3JIeKTPUUEe-
CKOr'0 TOKa (TenjioBoe, MarHHTHOE, XHMHUYeCKoe);

— JelCTBHA 3JEKTPHUYECKOI'0 TOKA Ha IpHUMepax Obi-
TOBBIX U TEXHUUYECKUX YCTPOICTB;
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— IOCJIeIOBATEJbHOE W IIapalljieJIbHOEe COeTUuHeHHe
NIPOBOAHHUKOB;

— rpaduKu 3aBHCHMMOCTH: CHJIBI TOKAa OT HAaIIpAMKe-
HUA Ha KOHIIaX IPOBOAHHUKA, CHUJELI TOKA OT COIIPOTHUBJIE-
HUA NPOBOAHUKA;

— MeXaHH3M HarpeBaHUs METAJLJIMYEeCKOro IIPOBOA-
HUKA NPU NPOXO0XKJEHUU 110 HEMY 3JEeKTPUUECKOTO TOKA.

ITonumame:

— IpeBpallleHHe BHYTPeHHEH JHePruw B dJIEKTpHUE-
CKVIO B MICTOUHHKAX TOKA;

— MPUPOAY XUMHUYECKOTO AEeHCTBUA 3JIEKTPUUECKOTO
TOKa;

— ¢usuYeCKUl CMBICT 3JeKTPHUYECKOr0 CONPOTHUBIIE-
HUSA IPOBOAHHUKA U YIEJIBHOIO CONPOTHUBIECHUA;

— cnocod IMOAKJIIOUEeHUs aMIIepMeTpa U BOJILTMETpPa B
9JIEKTPHUUECKYVIO Ielb.

II ypoBeHs

Ob6ssacHamo:

— YCTPOHCTBO U pabory ajieMeHTa BoiabTa M Ccyxoro
raJibBaHNMYECKOI'0 3JIEMEHT4;

— NPHUHIUI PaboThl aKKYMYJIATOPA.

ITonumameo:

~— OCHOBHOE€ OTJIMYHE TraJbBAHUYECKOI'0 3JIEMEHTA OT
aKKyMYyJsTOpAa.

Ha Ypo6éHe npumeHerHus 6 munuiHsvlx cumyayuax

I ypoBens

Ymemuv:

— aHaJIM3WPOBAThH HabJIoJaeMble ABJEHUA U OOBsC-
HATH IPUYUHEB]I UX BOBHUKHOBEHUA;

— BBIYHCJIATH HEN3BECTHHIC BEJIMYUHBI, BXOAAIIIHE B 3a-
koH Oma u 3akoH [xkoyna—Jlenna, B GOpMyJIbI IOCTIEL0-
BaTEJIFHOI'O 1 NapaJljIeJIbHOTO COeAUHEeHH A IIPOBOIHUKOB;

— cobupaTh 3JIEKTPpUYECKHE IIeIH;

— HOJb30BATbCs: U3MEPUTEJLHLIMU NpUOOpaMu AJdA
ONpeJesIeHNsT CUJIBI TOKA B IENIHM U 3JIEKTPUUYECKOro Ha-
IPSAXEeHUs, PEOCTATOM;

— YEePTHUTHb CXEMBbI 3JIeKTPUUYECKUX IeTei;

~— YHUTATh U CTPOUTH I'PAPUKU 3aBUCHUMOCTH: CHJIbI TO-
Ka OT Hanps>KeHWUs Ha KOHIIaX MMPOBOJHHUKA, CUJIBI TOKA
OT CONIPOTUBJIEHUS IPOBOAHUKA;
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— HU3MEPATH CONPOTHBJIEHHE IIPOBOJHUKA IIPU IOMO-
¥ BOJIbTMETPA U aMIlIepMeTpa;

— HUCCJIE[0BATh: 3aBHUCHMOCTH COIPOTHUBJIEHUA IIPO-
BOOHHMKA OT €ro YAeJbHOI'0 CONPOTHUBJIEHUS, IJHUHBI H
IJIOIIAAY MOIEPEYHOI'0 CeYEeHHA; 3aBUCHMOCTh CHUJIBI TO-
Ka OT CONPOTHUBJIEHHUSI yYacTKa LEN{ IPH IIOCTOAHHOM
HaIpPsSKeHVHU Ha 3TOM YYacTKe U CHJILI TOKA OT HaIpsKe-
HUSA HA yYaCTKe LEeNU IIPHU IOCTOSHHOM COMPOTHUBJICHHH;
IocJIeJOBaTEeIbHOE U [TapajJjieIbHOE COeTHHEHHA IIPOBOJ-
HUKOB.

II ypoBens

Ymemby:

— BBLINOJHATH HAOMIOAeHUS U SKCIIePHUMEHTHI;

— aHAJU3UPOBATH U OLIEHUBATHL Pe3yJbTaTbl HABJIO-
JOeHUSA U 9KCIIepUMeHTAa.

Ha yposne npumenenun 6 necmandapmuvix

cumyayuax

I yporens

Ymems:

— NPUMEHATH U3yYeHHbIe 3aKOHBI U (GOPMYJIBI K pe-
IIeHNI0 KOMOMHUPOBAHHBIX 3a4a4.

O6o6wame:

— pe3yJabTaThl HAOJMIOAEHUN MU TEOpPeTHUECKHUX II0-
CTPOEHUI.

ITpumename:

— HOJyYeHHble 3HAHHUA IJA O0BACHEHUS HEU3BECT-
HbIX PaHee ABJEHUI U IIPOLeCCOB.

Moypo4yHoe nnaHnpoBaHue

Nt ypoka Tema ypoka
1/47 AaeKTpuUYecKHil TOK. MCTOYHHKH TOKA
2/48 JefcTBHA 3JIeKTPUUECKOro TOKa
3/49 dJeKTpUYeCKad 1elb
4/50 Cua Toxka. Amnepmetp. JlaGopaTtopuas pa6ora
Ne 6 «COopKa sneKTpuuecKoii menu ¥ u3amMepe-
HHUe CHJILI TOKAa Ha Pa3jIMYHbIX ee YUyacTKax»
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OxoHuaHnue maba.

Nt ypoka

Tema ypoka

5/51

Anexrpudeckoe HanpsxKesne. Boasrmerp. Jla-
6opaTtopHas pabora Ne 7 «M3mepeHHne HanpsKe-
HHA Ha PA3JMYHBIX YYaCTKAaX 3JIeKTPHUUYECKOMH
enu»

6/52

ConporuBnernune npoBoguuKa. 3akoH Oma nnsa
yYacTKa Iienu

7/53

Jla6opaTopHuas pabora Ne 8 «amepenue comnpo-
THBJIEHU [IPOBOJHHUKA IIPH IOMOIIH BOJBLTMET-
pa ¥ aMImepMmeTpa»

8/54

Pacuer conporuBinenus npoBoguuka. Peocra-
To1. JIaGopaTopuasa paGora Ne 9 «Perynupona-
HHMeE CHJIBI TOKa B L[eIIH C IOMOIIbIO PEOCTATa»

9/55

ITocnenoBaTenbHOE cCoeJMHEHHE TPOBOAHHKOB,
Jla6opaTopuas pabora Ne 10 «HayueHue mocJe-
JOBATEJBLHOT'O COeJUHEeHU S IIPOBOHHUKOB»

10/56

ITapannensHoOe coeqMHEHME TPOBOAHUKOB.
Jla6opaTopHas pa6ora Ne 11 «HA3ayuenue
napasjieJbHOro COeINHEeHNS IIPOBOJHUKOB»

11/57

Peirenne 3agau

12/58

KpaTkoBpeMeHHass KOHTPoJbHAsA pabora
(o matepuany § 52—55). MomHocTs
3JIEKTPUYECKOr0 TOKA

13/59

Pa6oTta ssieKTpHyeckoro Toka. 3akoH Jskoy-
na—Jlenua. JlaGopaTopHasa pa6ora Ne 12 «Ha-
MepeHUe paGoThl M MOIHOCTH 3JIEKTPHYECKOTO
TOKAa»

14/60

KonTposbHas paboTa 1o TeMe « JIeKTPUYeCKUil
TOK»

92




VYpox 1/47. dnekTpnyeckun TokK. UCTOYHUKN TOKA

OcHoBHOII MaTepuan. dJIeKTpUUYeCcKUil TOK. YcioBus
CYIIECTBOBAHUS 3JIEKTPHUUYECKOTO TOKA. VICTOYHMKHU TO-
Ka. IIpeBpamienre pasJuuyHBIX BHIOB 3HEPrHH B HCTOY-
HHKaX TOKa B 9JIeKTPHUYECKYIO. ['aJhBaHUYEeCKHUe 3JIeMEeH-
Thl. AKKYMYJIATOPBI*.

JemoncTpauuu. OnbITH ¢ PAa3JTUYHBIMA UCTOYHUKAMU
TOKa: 9JIeKTPO()OPHOII MAaIlNHOHN, TepMonapo# (mo pmuc.
143 yuebuuka) u t. n. O6sekTn u3 9J. I1.

Ha nom. § 46—47; sananne 44 (1,—4); P. T. sananua
260, 261; pabora c 9. II. ITo »xemannwo — 3aganue 44
(5,).

PEKOMEHOALIMKX ONA YHYUTENA

IIpu nemMoHCTpaIiUU ONBITOB C PA3JIUNYHBIMH UCTOYHU-
KaMH TOKa HeoOXOZMMO BOCHOJIB30BATHCA IraJIbBAHOMET-
POM B KadecTBe HHAUKATODA CyHIeCTBOBAHUA 3JIEKTpUUe-
CKOrO TOKa. YualuMcCs MOXKHO Ha3BaTh 3TOT (pu3uye-
ckuil npubop, He pa3’bACHAA IPUHIUAIIA eT0 AelfiCTBUA.

IIpy HaMIMUMK BpeMeHHW U COOTBETCTBYIOINEH IIOATO-
TOBKE yualllUXcsA IeJiecoobpasHo Oosee mogpobHO pac-
CMOTpeTh NMPUHIUI JeHCTBHUA, YCTPOMCTBO M IIpUMEHe-
HHe aKKYMYJIATOPOB.

VYpox 2/48. [lencTBMSA 3NeKTPUHECKOro TOKa

OcHoBHOH MaTepuaJ. [HelicTBHA 3JIeKTPUYECKOTO TO-
Ka: TeIIOBOe, XWMHUeCcKoe, MarfutHoe. IIpumeHeHue
IAeHCTBUHA JJEeKTPUUECKOro ToKa. IIpmHuun ageicTBUA
raJbBaHOMeTpa.

JdemoncTpauun. [elcTBUA 3JIEKTPUYECKOTO TOKa
(no puc. 149, 150 u 140 yyebuuka). JleMOHCTpAaIIMOHHBIH
rajbBaHoMeTp. O0beKTsl u3 J. I1.

Pemienne 3agauy tuna: P. T. zagauusa 267, 270.

Ha pom. § 48; sapnauue 45; P. T. sagaunsa 266, 268, 269.

PEKOMEHOALMW OANA YHUTENA

B Hauase ypoKa ¢ 1eJIbI0 IPOBEPKY 3HAHUIN yUaruxcs
MOKHO pemiuTh 3agaun: P. T. sagauua 259, 262—264*.
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Ypoxk 3/49. dnekTpuyeckas uenb

OcHoBHO#I MaTepHuaJ. JJIeKTpUYECKas Lellb U €€ OCHOB-
HBIe JJIEMEHThI. Y CJIOBHBIE 0003HAUEHUA, TPUMEHsIeMbie
Ha cxeMax. HanmpaBneHue 9J1eKTPHUYECKOro TOKA.

JdemoHcTpanmuu. Ilpocreiimas ajgekTpuueckas Iemb,
cocToAmasa U3 UCTOYHMKA TOKA, JIAMIIOYKHU (UK 3BOHKA)
u kiawda. O6berTs u3 J. I1.

Pemenue 3amay tHma: 3agzanue 46 (2, 3); P. T. saga-
Huda 272, 274.

Ha nom. § 49; saganue 46 (1, 4); P. T. saganua 273,
275; pabora c 9. II.

Ypox 4/50. Cuna roka. AMnepmertp. JlabopaTtopHas
pabora Ne 6 «CGopka aneKkTpuyeckon uenu
1 U3MepeHune CUMbl TOKa Ha pasfNYHbIX ee y4acTKax»

OcnHoBHO#l maTtepuaj. Cusa Toka. YcjaoBHoe 0003HA-
YeHHEe U eJMHHNIla CHJIbI TOKA. I[OJII)HLIG 1 KpaTHbIe eJN-
HUIIBI CUJIBI TOKA. AMIepMeTp — npubop i u3MepeHus
CHJIBI TOKAa, CHOC06 ero IIOAKJIIOUeHNA B L ellb.

demoncrpamuu. BsauMopeiicTBue ABYX HOapaJijielb-
HBIX IPOBOJHUKOB C TOKOM. [[eMOHCTPaIMOHHBIH 1 J1abo-
paTopHbIit amnepMmeTpbl. O6beKThI U3 J. II.

JlabopaTtopHasa padora Ne 6 «CGopKa 3JIeKTPHUUECKOH
Lenu M U3MepeHUe CHUJIbl TOKA Ha Pa3JIMYHBIX €e y4acT-
Kax».

Pemrenne zamau tumna: P. T. zagauusa 279, 284, 285;
3azanue 47 (6%).

Ha gom. § 50; zamanue 47 (2, 3, 5), saganue 48 (1);
P. T. sagaunsa 277, 278, 286; pabora ¢ 9. II.

PEKOMEHOALIMK ONA YSUTENA

B Hauase ypoka 1esnecoodbpasHo mPOBECTH ITPOBEPOU-
HYI0 paboTy, paCCUMTAHHYIO IPUMEPHO HA & MUH.

1 Bapmuaur

1. Ha pucyske 16 uszobpakeHsl ycJoBHbIe 0603HAYE-
HUs, IPpUMeHsieMble HA cxemax. Kakoil nudpoil o6o3Ha-
YyeHbI: a) COeJJUHEHUE IIPOBOJIOB; 0) OaTapesi 3JIeMEHTOB
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2 ‘{l—“{l— L :D

Puc. 16 Puc. 17

WJIH aKKYMYJIATOPOB; B) 9JIEKTPUUYECKad JlaMIa; I') KJII0Y;
II) 3JIEKTPOABUTaTe b UJIU reHepaTop?

2. Iz KaKHUX dJEMEHTOB COCTOHT 3JIeKTpHUYecKas
nemnb, n3o0pakeHHas Ha pucyHke 17? Bribepure mnpa-
BUJIBHBIH OTBET.

A. TanbBaHWYeCKHH dJIeMEHT (MJIM AKKYMYJIATOP),
KJIIOY, JIAMII4, IIPOBOJA.

B. Barapes s/ieMeHTOB, 3BOHOK, KJIOU, IIPOBOJA.

B. Barapes sneMeHTOB, JlaMIIa, KJIIOY, IIPOBOJA.

I'. TaneBanMYecKui oaJieMeHT (MM AKKYMYJATOD),
KJII0Y, 3BOHOK, IIPOBO/A.

Il Bapuanr

1. Ha pucynke 18 nsobpaskeHbl yCI0BHBIe 0603HAUE-
HUsA, OpUMeHAeMble Ha cxeMax. Kakoii nudpoi o6o3ua-
YeHBI: a) 3JIEKTPUYECKHH 3BOHOK; O) raaibBaHUYECKHN
3JIEeMEHT HJIH AKKYMYJISTOD; B) 3JIEKTPOABUTATENb HJIH
TeHepaTop; T) COeJuHeHne NMPOBOIOB; H) 3JIeKTpUUeCKas
Jamia?

il @ ol
2—(8)—— T ®
3 oD 5 I _JIZ_

Puc. 18 Puc. 19

2. I’IS KaK1uX 3JIeMEHTOB COCTOMT JJIEKTpHYeCKaa
nenb, n3o0pakeHHasA Ha puUcyHKe 19? BpibGepure mpa-
BUJIBLHBIA OTBET.
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A, TaspBaHMYeCcKMil 3JeMeHT (MM aKKyMYJATOD),
KJIIOY, JIaMIIa, IPOBOJA.

B. Barapes ajieMeHTOB, 3BOHOK, KJI0Y, IIPOBOJA.

B. T'anpBanuYecKuil aaeMeHT (MM aKKyMYJATOP),
KJII04, 3BOHOK, IIPOBOJA.

I'. BaTapesa aseMeHTOB, JaMIla, K04, IPOBOLA.

Omeemut. I 8. 1. a)3;6)2;8)4;1)1;0)5.2.T.

IIs. 1.2)3;6)1;8)4;r)5; 1) 2.2.T.

B niporiecce 06bsicHeHHA HOBOr'O MaTepHasa ydaujuecs
ONPeJleNIAIOT IIeHY JeJIeHHS IIKajbl JabopaTOPHOro am-
rnepMeTpa, npeges U3MEePEeHU s CUJIbI TOKa U IIOIPEIIHOCTh
U3MepeHus. :

JlabopaTropHas pa6ora paccyMTaHA IIPUMEPHO Ha
20 MmuH.

Ypox 5/5 1. dnekTpuyeckoe HanpsxeHue. BonbTmerp.
NabopaTtopHas pabota Ne 7 «<M3mepeHne HanpsXkeHns
Ha Pa3NNYHbIX Y4aCTKaX eKTPU4ECcKon Lenu»

OcHoBHOII MaTepHaJ. JJeKTpUUYECKOe HAaIpsAKeHHe.
YcnoBHOe 0603HAYECHNE U €UHHIIA HAIPAXKeHUA. BoapT-
MeTp, ero Ha3dHAYEeHHe U CII0C00 IOAKII0OYEHUA B [1eb.

JemorcTtpanmuu. OneIT mo pHCYHKY 167 yuyeOGHHKA.
O6pexTh! u3 3. I1.

JlabopaTtopHaa pabGora Né 7 «Msmepenmne Hampsske-
HUA Ha Pa3JINYHBLIX YUYAaCTKAaX 9JIEKTPUYECKOH Iemu».

Pemenne 3axgau ™ana: P. T. zagauusa 289, 290, 293,
294,

Ha pgom. § 51; sazanue 49; P. T. saganusa 287, 288,
291, 292; pa6ora c 3. II.

PEKOMEHIALMW ONA YYNUTENA

B Havase ypoka nesiecoo6pa3Ho MpOBECTH IIPOBEPOU-
Hy10 pabory mo Marepumany § 48—50, paccumTaHHYyIO
npumepHo Ha 10 MuH.

1 sBapmany

1. 9neKTpHUYECKUM TOKOM Ha3hIBAIOT...

A. IBM)KeHHE 3JIEKTPUUECKHX 3aPANOB 10 IPOBOJHHUKY.
B. nBu>keHue 3JI€KTPOHOB IO TPOBOJHHUKY.
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B. yrnopsajgoueHHOe ABHKEHNE 3JIEKTPOHOB 11O IIPOBOJ-
HHKY.
I'. ynopAagoueHHOe ABH)KEHHE 3aPAKEHHBIX YaCTHII,.

2. Kaxoit mpomecc NpOMCXOAUT BHYTPM HCTOYHHKA
3JIEKTPHUYECKOT'0 TOKa npu ero pabore?

A. UcrouHuK TOKa BHIpabaTHIBAET 3JIEKTPUUECKHUH TOK.

B. HcTouHMK TOKa CO3JaeT 3JIeKTpHUYeCKHe 3apAibl,
KOTOPBbIE ABMIKYTCA II0 IIPOBOJHUKAM.

B. B ncrounuke TokKa coBepuiaeTcsi pabora no paszesie-
HUIO IIOJIOXKUTEJIBHO ¥ OTPHULIATEIBHO 3apAYKeHHbIX YacTHUL,.

3. Kakoe gmelicTBHe DJIEKTPUYECKOrO0 TOKA HCIOJb3Y-
eTcs B paboTe rajrBaHomeTpa?

A. Temnosoe. Bb. Xummueckoe. B. MaruuTtHoe.

4. HauepTuTe cXeMy 3JeKTPHUYECKOH I[€IIH, COCTOA-
e U3 HCTOYHMKA TOKAa, KJII0Ua, 3BOHKA U aMIIepMeTpa.

5. Kakoii 3apaf mpoTeKaeT depe3 CIMPaIb 3JEKTPO-
mIUTKH 3a 30 MUH, eCJIM CHJIa TOKA B ceTH paBHa 6 A?

Il Bapuant

1. 1A TOro 4TO6HBI CYIEeCTBOBAJ 3JEKTPUUECKHUHA TOK
B IPOBOJAHUKE, HEOOXOAUMO...

A. pPa3feJINTh B HEM 3JIEKTPHUECKHE 3apAabl.
Bb. CO3JaTh B HEM JJIEKTPHUYECKOe II0JIe.
B. Hanuuue B HeM JJIEKTPHUYECKH 3apAMEeHHbIX YaCTHUILI.

2. Kakuve npeBpallleHUsA SHEPTrHU IPOUCXONAT B I'aJlb-
BaHMYECKHUX 3jIeMeHTax?

A. MexaHuuecKas 9Heprus MpeBPaIaeTca B 3JeKTPH-
YEeCKYI0.

b. BHyTpeHHAA 3Heprus npeBpalaeTcA B 3JIEKTpHUUe-
CKYIO.

B. OnexTpruueckasi sHeprus npeBpaliaeTcs B XUMHUUe-
CKYIO.

3. Kakoe geiicTBHe 2Je€KTPUUYECKOrO0 TOKA HCIIOIBL3Y-
eTcA AJiA MOJYYEeHUs YHUCTHIX METAJJIOB (Mead, aJIlOMH-
HUA U Ap.)?

A. Temwnosoe. B. XuMnueckoe. B. MaruuTHoe.
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4. HauepTuTe CXeMy 3JIEKTPUYECKOH IEeIH, COCTOA-
mieil M3 MCTOYHMKA TOKA, JAMIOYKH, KJIIOYA U aMiep-
MeTpa.

5. Yepes cnupanb 5JIeKTPUUYECKOH JIAMIIBI 3a 5 MUH
NpoXoAuT 3apaAf, paBHblf 150 Kin. Onpenenure cuay to-
Ka B 3TOH JaMIIe.

Omeemut. I B. 1.T. 2. B. 3. B. 5. ¢ = 10,8 kK.
IIs.1.B5.2.B.3.B.5.1=0,5 A.

JlabopaTopHas paboTra IpoBOZUTCA B IIporecce o6bsc-
HEHUA HOBOI'O MaTepuaJia u paccuurana Ha 20 muu. IToc-
Jie 3aBepUIeHUA paboThl penIaloTCA 3aJauu.

Ypox 6/52. ConpoTusneHue npoBogHUKA.
3akoH Oma ans yqacTka uenv

OcroBHOM MaTepHaJ. 3aBUCUMOCTb CHJIBLI TOKA OT Ha-
MPSYKEeHUA HA YYACTKe LEeNH [IPU ITOCTOAHHOM CONMPOTHB-
JeHuu. COpoOTUBIEHNE TPOBOAHUKA. ¥YCJOBHOe 0003HA-
yeHHe U eJUHUIlA cOnpoTUBIeHus. IIpupoaa siekTpuue-
CKOro COHpOTI/IBJIEHI/Iﬂ. BaBI/ICI/IMOCTL CHJIBI TOKa B Ll€NIH
OT CONPOTHRJEHUA y4YaCcTKa IeNH NPU MOCTOSHHOM Ha-
NIpAXKEHUHU Ha 3TOM ydacTKe. 3akon OMa IJIa yuacTKa 1e-
nu. Pertesue 3ajgau.

Jdemoncrpauuu. OubITel 10 pucyHkam 174, 175 yueb-
Huka. O6bexTsl u3 . I1.

Pemenune 3amau Tuna: P. T. zaganua 301, 304, 305,
307—309.

Ha mom. § 52; sagauue 51 (1—3); P. T. sagauusa 296,
300, 302; pa6ora c 9. II.

PEKOMEHOAUWW ON4 YHUTENA

3akou OMa AJiA yyacTKa IelH BLIBOJUTCS HA OCHOBE
aHaJM3a Pe3yJbTATOB SKCIEPUMEHTAa MyTeM HHIYKTHB-
HOro ymoaakJjioueHusi. IloaToMy 1enecoo0pasHo mof-
YEepKHYTh HEOO0XOAMMOCTh MHOrOKDATHBIX IOIATBEPIKIE-
HUH pea3yJIbTATOB M BBIBOLOB, IIOJYYEHHBEIX HOAOOHBIM
o6pas3om (uTo u 6b1y10 caeaano I'. Omom).

Crnepyer obpaTutTh BHUMaHHe Ha 3amaHue 51 (1), mo-
CKOJIBKY ydaiuecs 4acTO HOAMEHSIOT IPUUYUHHO-CJIEACT-
BEHHBIE CBS3M, YCTAHABJIHMBAIOIME 3aBUCHUMOCTH MEMXIY
(pusHMUECKUMH BeJIWYNHAMU, ¥ QYHKIMOHAILHEIE CBA3H,
3HaKOMEIE UM M3 Kypca MaTeMaTHUKU.
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Ypox 7/53. flabopaTopHasn paGota Ne 8
«/3amepeHue cONpoTUBAEHUNA NPOBOAHUKA
ApU NOMOLLLM BONbTMETPA U amrnepmMeTpa»

JlabopaTopraa paGora Ne 8 «MamepeHue compoTus-
JIEHUS IPOBOAHHUKA MPU IIOMOIIH BOJLTMETPA M aMIlep-
MeTpa».

Pemenue 3zagau Tuna: P. T. saganua 306, 310, 303%;
JI. Ne 1277, 1279, 1280, 1286, 1293, 1295, 1297,

Ha pom. § 52; zagauue 51 (4—6); P. T. zagauus 298,
299.

PEKOMEHOAUMW ONA YHYUTENA

B mauvane ypoka mpoBoauTCs NpoBepouHas pabora,
paccuntanHaA Ha 10 MuH. MOXXHO MCITOJIb30BATH IIPOBeE-
pounylo pabory 10 us Ilocobus.

1 Bapuanr

1. Tloawb3ydack rpaguKoM | A ‘
(puc. 20), ompegesuTe COIPO-
TuBJeHUe npoBopgHuka I. CpaB- 64— /1.

HUTE, y KAKOTO U3 ABYX IIPOBOJ-
HUKOB (I mau 2) conpoTuBJIeHNE 41
6oibire. OTBer oGOCHYIITE.

ot ALy
2. Kakoe Hanpsi>KeHue clefy- -~
eT IPHUJIOKUTHL K IIPOBOJHHUKY ; I ; i
conporupieauem 1000 Om, uro- O 10 20 30U, B
6B cHJIAa TOKA B HeM ObLjIa paBHA Puc. 20

8 MA?

1l BapuanT

1. Ha pucynke 21 npeacras-
JIEH Tpa@uK 3aBUCHUMOCTU CHJIBI
TOKA B IPOBOJHUKE OT HAIIpAKe-
HUA Ha ero KOoHIax. ITo rpapuky
HalguTe CHUJy TOKA B IIPOBOJHH-
Ke IIpu HanpsixkeHuu 1,5 B. Ye-
My DaBHO COIIDOTHIBJIEHHWE IIPO-
BOAHHUKA?

0 T T 1‘ -
2. OnpegenuTe cuiay TOKa 1 2 3U,B
B 3JIEKTPOYAMHHKE, BKJIIOUYEHHOM Puc. 21



B ceTh HanpsxenueMm 220 B, ecau conmporusieraune Harpe-
Barouleit cuupanu paBuao 40 Om.

Omeemvi.1B.1. R, =2,50M; R, > R,. 2. U =8B.
IIe. 1.1 =0,75A; R=20mM. 2.1 =5,5 A.

Ypoux 8/54. PacyeTt conpoTUBneHna NpoBoaAHUKA.
PeocraTtbl. labopaTtopHas pabora Ne 9
«PerynupoBaHue cunbl TOKa B Lienu

C NOMOLbIO peocraTa»

OcHoBHO#I MaTepHals. YJeJbHOE COIPOTHBJIECHHE IIPO-
BOAHWKA. 3aBUCHUMOCTH COIIPOTHUBJIEHUS IPOBOAHHKA OT
€ro yAeJbHOTO COIPOTHUBJIEHUSA, IJIMHBI IIPOBOAHHUKA H
IJIOLIAAY ero IolepeyHoro ceuenusa. Peocrartel. ¥crpoicT-
BO IIOJISYHKOBOT'O peocTaTa ¥ 0603HaYeHUe ero Ha CXeMe.

Jdemoncrpanuun. OubiThl o pucyHKam 178 u 179
yuebHuka. ITonsyukosbiit peocrar. O6beKThI 13 J. I1.

Pemienne 3agau tana: P. T. saganus 314—316, 319;
JI. N0 1313—1315.

JlabopaTopHaa paGora No 9 «PerysupoBanue CHJIBI
TOKA B IEeIIH C IIOMOIIbIO peocTara».

Ha pom. § 53; samanue 52 (2—4, 6); P. T. zaganus
311—313, 318, 320; padora ¢ 3. II.

Ypox 9/55. NocnepoBartenbHoe coeuHeHne
npoBoaHuUKoB. flabopatopHas pa6orta Ne 10
«A3yyeHune nouiefoBaTeNnbHOro COeANHEHUN
NPoOBOAHNKOB»

OcuoBHO#M matepuan. IlocrenoBaTenbHOE coeguHe-
HUe NPOBOAHHKOB. CHjla TOKAa, HAIIPsKeHHe U COIIPOTHUB-
JIeHUE B IIeIIH U Ha OTJEJILHBIX €€ YYaCTKaX IPHU II0CJIeH0-
BaTEJILHOM COeIWHEHHUHU IIPOBOAHUKOB.

Hemoncrpanun. IlociiengoBaTenbHoe COeTUHEHUE ABYX
dJIeKTpHYecKuX Jamnouek. O6sexTer ua 3. I1.

JlabopaTopHas pa6ora Nt 10 «¥MzyueHue mociaemoBa-
TeJILHOTO COeUHEHHU S IIPOBOJIHHUKOB» .

Pemenne 3amau rtuna: P.T. samanmsa 321—323;
JI. Ne 1344, 1347, 1349, 1350.

Ha mom. § 54; sagaune 53 (1—4); P. T. saganus 324,
325.
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VYpox 10/56. NapannenbHoe coeanHeHne
nposogHUKoB. JlabopaTopHas paGota Ne 11
«U3yyeHne napannenbHoOro coeANHeHUs
NPOBOJHUKOBY»

OcHoBHOIT martepuan. IlapannenbHOoe coefuHeHUe
mpoBOJHUKOB. CHJa TOKA, HALPAXKEHHE U COIPOTHUBIIE-
HYe B IIe[TM U Ha OTAEJIFHLIX ee YYACTKAX [IPHU Iapajeib-
HOM COeJJTHEHUY TPOBOJHUKOB.

Jemoncrpanun. IlapanmenbHoe coeJuMHEHHE [BYX
3aJleKTprudecKux jJamnouek. O6bexTsr u3 J. II.

Jla6opaTtopuas padora Ne 11 «W3yuenue nmapasijieib-
HOTI'0 COeIUHEHUS IIPOBOJHUKOB» .

Pemtenne 3amau TtHma: P.T. samamma 326—329;
JI. Ne 1366, 1371, 1373, 1384.

Ha gom. § 55; sananue 54 (1—3); P. T. zaganue 330
nau JI. Ne 1386.

VYpox 11/57. PelueHne 3apay

- Pemuenue 3amau TtHma: P.T. sagamma 331—333;
JI. Ne 1352, 1357, 1359, 1380, 1389.
Ha mom. JI. Ne 1348, 1377, 1385; nio »keaHuio — 3a-
mauue 53 (5%), sagaume 54 (4%).

VYpox 12/58. KpatkoBpeMeHHaA KOHTponbHan
pabota (no maTepuany § 52—55).
MOLWHOCTb NEeKTPUYECKOro ToKa

OcnoBHOH MaTepua. MOIIIHOCTD 9JIEKTPUYECKOrO TO-
Ka. YcaoBHOe of603HAUeHMe 1 eMHAIA Mo HoCcTH. Momr-
HOCTBH HEKOTOPBIX UCTOYHMKOB M MMOTPEOHUTE e TOKA.

Jdemoncrpanun. 3aMepenre MOIMIHOCTH TOKAa B JJIEK-
TporuTKe. O0beKToI u3 J. I1.

Pemrenne 3amau tana: P. T. sagauus 334—337; 3aga-
Hue 55 (4, 5).

Ha gom. § 56; samanue 55 (1—3); P. T. saganue 338;
pabora ¢ 9. II.

PEKOMEHOAUNW NG YYUTENA

B HauaJsie ypoka IpoBOAKUTCA KPATKOBPEMEHHANA KOHT-
posabHaa pabota, paccuuraHHada Ha 20 mun. MoxxHO uc-
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[I0JIb30BAaTh MpoBepoyHbie paborel 11 u 12 uam KOHT-
poabHYI10 pabory 4 u3 [Tocobus.

1 BapuanT

1. B uens UCTOYHMKA TOKAa, [JAIOMIEr0 HalpssKeHHe
6 B, BKJIIOYHMIU KYCOK HUKEJUHOBOMN MPOBOJIOKH JJIHNHOM
25 cm u ceuenuem 0,1 mm2. Kakas cuia ToKa ycTaHO-
BUTCH B Ienu? YJgejJbHOe COIPOTUBJIEHHWE HUKeEJUHA
0,4 Om - MM2/M.

2. IIpoBoxuuku comnporubienueM 15 u 30 Om coenu-
HeHBI IlapaJiiesbHo. YeMy paBHO UX 00Ilee COPOTUBJE-
Hue? B kakoM U3 HUX cuia Toka 6yzaer 6osbine?

3. TpebyeTcsa H3rOTOBUTH o
€JIOYHYIO THUDPJAHAY H3 JAMIIO-

YyeK, PACCUMTAHHBLIX Ha HaIps-

skeHne 6 B. 'upasinza BKJOYA-

eTcA B CeThb HanpAXXeHUeM

120 B. CKoJBKO A5 9TOro HAzI0

B3ATD JIAMIIOYEK?

4. Onpenenute  MOKa3aHUA L] L
BosibTMeTpoB V1 u V2 (puc. 22),
ecJIM U3BeCTHO, uTo R; = 100 Owm, @ @

R, = 200 Owm, a BoasT™MeTp V IO-
Ka3blBaeT 3HAYEHHE HaIpsXKe- Puc. 22
Hus 15 B. )

Il Bapuanr

1. Onpenenure HampsA»eHHe HA KOHIAX CTAJBLHOIO
npoBOAHKMKA MInHOH 140 c¢cM u ILIOMIAAbI0 IONEPEeYHOro
ceuenus 0,2 mm2. Cusia Toka B IpoBoAHUKe 2,5 A. Yenb-
Hoe conpoTusaenue cranu 0,1 Om + MM2/M.

2. Kak u3MeHATCA COIPOTHBJIE- |
HHE eI U IIOKa3aHUusA aMH(ipMeT- II
pa, ecJI1 nmapaJuiejbHO [IepBOi Jam-
11e BKJIIOYUTH BTOPYIO (puc. 23)?

3. Kakorsl mnoOKazaHus aMIlep- , ® ]
MeTpa U BOJbTMeTpa V2 B IleNH, ' |
n300pakeHHOH Ha pUCyHKe 247 . @_ !

4. B nenp BKJIIOYEHBI JBA PE3UC-
Topa R1 u R2, kak IOKa3aHO HA pH-
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cyuke 25. Conporusienne pesucropa R, = 100 Om, cuna
TOKa, MOKa3blBaeMasa amiepMerpoM A, paBHa 1,6 A npu
ganpsi:kennu 120 B. Onpenennte conpoTURIEHNE PE3UC-
Topa R2. Rl

—L

O

R2
—
Puc. 24 Puc. 25

Omeemui. 1B. 1.1 = 6 A. 2.R=100m; I, > I,. 3. n = 20.
4.U,=5B;U,=10B.
IIe 1. U = 1,75 B. 2. ConpoTUBIE€HNE YMEHb-
HIUTCA, cuJa Toxa yseamuurca. 3. I =0,2 A;
U,=2,5B.4. R, = 300 Om.

Ypox 13/59. PaboTta 3nekTpnyeckoro Toka.

3akoH [Hxoynsa—JleHua. flaboparopHana pabora Ne 12
«MamepeHne paboTbl N MOLLHOCTH

3MeKTPUYECKOoro TOKa»

OcHoBHOM MaTepuajy. PaGoTa 3JIeKTPpUYECKOr0 TOKa.
Ennuannusr paborei: 1 Ik, 1 Breu u 1 kBr+u. CueTunk
3JIEKTPUYECKON osHepruu. HarpepaHue NTPOBOAHUKOB
3JIeKTpuuecKNM Tokom. 3akoH [lkoyna—Jlenua. Pop-
MyJia JJISl pacueTa KOJMYeCTBa TeIIOTHI, BhIIEJAIIIero-
CA IIPY IPOXOXKEeHHUH TOKA I10 IIPOBOJHUKY.

demoncrpauuu. O6sexTr 13 J. I1.

Pemenue 3amay tuna: P. T. zaganus 339, 345, 347,
349; JI. Ne 1397, 1402, 1404, 1405, 1413, 1418, 1434.

Jlaboparopnasn pabora Nt 12 «M3Mepenmne paboThl u
MOIIIHOCTH 3JIEKTPHUUYECKOT'O TOKA» .

Ha nom. § 57; sagaune 56 (1—5); P. T. saganusa 340,
342, 344, 348; pabora ¢ 3. II.

PEKOMEHOALMW ONA YHUTENA

JlaGopaTtopHast pabGora paccuMTaHa TIPUMEPHO HA
20 muH.
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Ypox 14/60. KoHTponbHan paboTta no teme
«INEeKTPUYECKUNA TOK»

Ha pom. 3azauue 56 (6, 7*); P. T. sagauua 341, 343,
346; pabora c 9J. II.

PEKOMEHOAUMWN NG YYUTENA

MoO:KHO HMCIIOJIL30BATh NPOBEPOUYHYIO pabory 13, uau
KOHTPOJBHYIO pabory 5 u3 Ilocobusa, manM TpeHUPOBOU-
HBIHM TecT 7 U3 pabGoueil TeTpagn.

| sapnanr

1. Kaxopa cusa Toka B IPOBOJHUKE, €CJIU €T0 COTIPO-
TuBjeHue R = 15 Om (puc. 26)?

2. Conporusienue jamnsl 2 pasao 100 Om (puc. 27).
HaiignTe cuy TOKa B IeIIM U CONIPOTHUBJIEHUE JaMIIbI 1.

3. Ila peaucropa conporusiernem 3 u 6 OM BKIOUe-
HBl B Ielb napajieiabHo. Cuia TOKa, OPOXOAAILETO II0
IIepBOMY pe3ucTopy, paBHa 2 A. Kakoe KoJiHN4eCcTBO Ten-
JIOTHI BEIZIGTUTCA B 060X peaucropax 3a 10 ¢?

Puc. 27



1. ITo rpadbuky saBucuMOC- [, A\
TH CHJIBI TOKA OT HANDSDKeHHS , .| B
Ha ydacTke uenu (puc. 28) or- '2_;_ o j
pelesiuTe CONPOTHBJEHHE IIpO-

BOJHUKA. 1‘;’“ o

2. [IBe sieKTpUUeCKHE JaM- 0,51 i
noyku conporuBiaeruem 100 u 0 ———— >
300 OM coefMHEHBI Mapajielb- 10 203040 U, B
HO. Cusia TOKa, MPOXOAALIETO Puc. 28

yepes IEPBYIO JIAMIIOUKY, paB-
Ha 0,9 A. KakoBa cusia ToKa, IpOTEKAIOIIEero yepes BTO-
PYIO JIaMIIOUKY?

3. Kakoe KOJMueCcTBO TEIJIOTHI BhIAeINUTCA 3a 40 MUH
B ABYX MEAHLIX MPOBOAHMKAX ILIOIIAABIO TOIEPEYHOTO
ceuenusa 1,5 Mm% u gamHOM 3 M KaXKAbIH, NOABOAALIUX
3JIEKTPHUUECKUI TOK K oborpesarento? Cuiia ToOKa B IENH
5 A. Yaenbnoe conporusienue megu 0,017 Om » mm2/m.

Omeemui. 1 B.1. I =2A. 2. =4 A; R, =62,5 Om.
3.Q =180 k.
IIs.1. R=200m. 2.1, =0,3 A.
3. @ = 4080 Mx.



INEeKTPOMArHMTHbIC ABNICHUA
(74)

Ilenr usyyeHus JaHHOH TeMbl — cHOPMUPOBATH Yy
yJyaniuxcs IIpeAcTaBJaeHUs 00 OCOOEHHOCTSX 3JIEKTPO-
MATHHUTHBIX B3auMojeiicTBuil. IIpu u3ydyeHHH TeMbI yuya-
LIMECS 3HAKOMATCS ¢ HOBLIM MATEePHAJIBLHEIM 00HEKTOM —
MATHUTHBIM IIOJIEM, PacCMaTpPUBAIOT HOBBIM BUJA (DU3U-
YeCKUX SBJIEHUHA — 3JeKTPOMATrHUTHLIE IBJIeHUsa. Bax-
HO, YTOOBI yyaluecs IMOHSJIM, YTO IPHUPOAA 3JIEKTPOMAr-
HUTHBIX ABJIEHUHN CBA3aHAa C CYIIECTBOBAHHEM 3JIEKTPH-
4eCKOT'0 ¥ MAarHUTHOTIO I10JIei.

Jloruka nmocTpoeHusa pasjesia OCHOBAHA HA HHIYKTHB-
HOM IIOAXOJe: CHayaJia U3y4aroTca (pusudecKue ABIEHUA
(ycTaHaBiamBaercsa (PaxkT CYHIECTBOBAHUA MArHUTHOIO I10-
JIT BOKPYT IIOCTOSTHHOI'O MATHHTA M IIPOBOJAHHUKA C TO-
KOM), a 3aTeM JaeTcs OO'bsICHeHHUE 3THX ABJIEHUN U IIpaK-
THYecKoe HX InpuMeHenue. IIpu nmogobHOM NOCTPOEHHU
M3y4yaeMoro MaTepHaja BO3MOIKHO 00CYy»KJeHHe ¢ yua-
LMMUCA POJIM ONBITA B IIPOIECCE HAYYHOI'O NMO3HAHUA,
HEOOXOAMMOCTH BBIABUYKEHHUS THUIIOTE3 H IOCTPOEHUSA
Mojenel nasa o0bsACHeHUsa HAOII0gaeMbIX ABJIEHUH.

HNayuyenune maTepuasna 6asupyerca Ha JeMOHCTPAIMOH-
HOM 3KCIIepHUMEHTe M IpeAIoJaraeT BbINOJHeHue 60Jib-
LIOT0 YHCJa JIaGopaTOPHBIX paboT ¥ ONBITOB JoMa.

Pe3ynbTatbl 06y4yeHus

Ha yposne sanomunanusn

I yposens

Hasvieame:

— (pU3MYECKYI0 BEeJIUMUHMHY M ee YCJIOBHOe obo3Haue-
HUe: MATHUTHAaA WHAYKIUA (B);

— eQUHHUIY 3TOH BeJUUYHHKI: Ti;
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— (pusn4ecKue YCTPOHCTBA: 3JIEKTPOMATrHHUT, 3JJIEK-
TPOABUTIATENb.

Bocnpousgodumy:

— OmpeJeNieHUd TOHATHI: CeBEePHBIN M IOKHBIH Mar-
HUTHBIE IIOJIOCHI, JJUHMKA MArHUTHOM MHAYKIIMH, OAHO-
pPOZHOEe MarHUTHOE TI0JIE;

— mpaBuWJa: IpaBuJjo 6ypaBYMKa, IPABUJIO JIEBOH py-
KH;

— (opMyJIBL: MOJYJIA BEKTOPA MAarHUTHOHN HHAYKIINH,
cCUJIBl AMIepa.

Onucsieams:

— HabionaeMble B3aUMOJIEHCTBUSA IIOCTOAHHBIX Mar-
HUTOB, IPOBOJHMKOB C TOKOM, MATHUTOB U IIPOBOAHUKOB
C TOKOM;

— ONBITHI: ONBIT JPCTEAa, ONLIT AMIepa.

Ha ypoene nonumanusn

I yposens

Ob6sacHame:

— (u3nyecKkHue SABJICEHHUS: B3aMMOAENCTBHUE IIOCTOSH-
HBIX MAarHUTOB, IPOBOJHHKOB C TOKOM, MATHUTOB U IIPO-
BOJIHHKOB C TOKOM;

— CMBICJI IOHATHUH: MATHUTHOE II0Jie, INHUU MarHuT-
HOM MHAYKIINH;

— NMPUHIIUI AeHCTBUA M YCTPOMCTBO 3JIEKTDPOJABUIA-
TeJd.

ITonumamse:

— 00'beKTHBHOCTD CYILIECTBOBAHU S MArHUTHOTO I10JIS;

— B3aHMMOCBSA3b MATHHTHOIO IIOJIS U 3JIeKTPUYECKOrO
TOKA;

— MOJeJNbHBIM xXapaxkTep JUHUU MAarHUTHOM HHAYK-
Y,

— CMBICJI TUNOTEe3bl AMIepa 0 B3aMOCBSA3M MArHHT-
HOTO II0JIS1 U JBUKYIMUXCA 3TEKTPUYECKHUX 3apAL0B.

IT yporens

ITonumame:

— POJIb 9KCHEePHMEHTA B M3yUYEHUH IJIEKTPOMATHHUT-
HBIX ABJEHHUN;

— poJb MoJesed B mpoiecce GPHU3NYECKOTO MO3HAHUS
(Ha npuMepe JUHUN UHAYKIIMA MATHUTHOT'O IOJIS).
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Ha yposene npumenenun
6 MUNUYHBLY CUMYAYURAX

I ypoBens

Yumems:

— aHaJIM3UPOBATH HAOJIOJaeMbIe DJIEKTPOMArHUTHEBIE
ABJIEHUA ¥ O0BACHATH MPUUYHUHBI UX BOBHUKHOBEHU A}

— ONIpeJeJyIATh HEM3BECTHBIEC BeJIMUMHBI, BXOAAIIINE B
(GOpMYJBI: MOAYJIA BEKTOpPAa MAarHUTHON MHAYKIIMH, CHUJIBL
AMnepa, MarHUTHOrO NOTOKA, HHAYKTHUBHOCTH, K03 du-
IIUeHTa TpaHchopMaIuu;

— OIIpeJeJisTh HallpaBJIeHHEe: BeKTOpPa MAariUTHOM HMH-
AYKIMH Pa3JMYHBIX MArHUTHBIX IIOJIEHM; CHUJIBI, JEeHCT-
Bylonieil Ha MPOBOAHUK C TOKOM B MArHUTHOM TOJIE;

— aHAJIM3UPOBATH M CTPOUTH KADTHUHBI JUHUN UHAYK-
M4 MarHUTHOTO II0JIA;

— HabJsoaThr B3aUMOJeHCcTBHE MATHUTOB;

— HabogaTr ¥ HUCCaedOBATh AeHCTBHME MAarHUTHOIO
110JIA Ha IPOBOLHHUK C TOKOM;

— HMCCJIeJOBATH 3aBHCHMOCTH [HeHCTBUSA MarHHUTHOIO
II0JA KAaTYIIKH C TOKOM IIPU yBEJUUYEHUU CHJBI TOKa
U IIpU IIOMeNleHUY BHYTPH KATYIIKH KeJIE3HOTO Cepaed-
HUKA.

ITpumenams:

— 3HAHMUA MO 3JEKTPOMATHETHU3MY K aHAJIU3y U 00b-
ACHEHUIO SIBJIEHUH IIPUPOALI.

IT ypoBens

Ymemu:

— aHaJU3UPOBaTh M OIEHUBATH pe3yJbTaThl Habro-
JEeHHUS U 9KCIIEPHMEHTA.

ITpumename:

— TOJIyYeHHBbIe 3HAHUA K pelleHHuI0 KOMOMHUPOBaH-
HBIX 3a/1a4 110 9JIeKTPOMArHeTU3MY.

Ha ypoene npumenenusn

6 HeCmaHdapmHubLX cCUmyayuax

I ypoBenn

Ymemus:

— aHAJHM3UPOBATH JJEKTPOMATHUTHBIE IBJICHUSHA;

— CpPaBHMBATH: KAPTHUHBI JUHUM Mar€HUTHON HWHAYK-
L[MH Pa3JIMYHLIX IOJIeH; XapaKkTep JIMHUH MarHUTHOH UH-
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JYKIUM MArHUTHOIO NHOJS M JHUHUHA HaNpAKEHHOCTH
3JIEKTPOCTATHYECKOTO II0JIs1; 3JIEKTPOABUTATEb U TEILIO-
BOI [BUTaTeJIb;

— 00600611aTh pe3yabTaThl HAOGJAIOAEHUH U TeopeThde-
CKHX IIOCTPOEHHUH;

— IIPUMEHATHb NOJyYeHHbIe 3HAHUA IJis O0OBbACHEHUA
ABJIEHUH U NPOIECCOB.

MNoypo4yHoe nnaHupoBaHue

Nt ypoka Tema ypoka
1/61 ITocTrosiHHbIe MAarHuTEI. MarHuTHoOe oJie
2/62 Jla6opaTopHas pabora Ne 13 «M3yuenue mar-

HHMTHOrO NOJIA HOCTOSAHHLIX MAarduToB». Mar-
HUTHOE noJie 3eMJIH

3/63 MarsHuTHOe noJie 3JIeKTPHYECKOr0o TOKa

4/64 IIpumenenne maraurtos. JlaboparopHas pa-
6ota Ne 14 «C6opKa 3J1IeKTPOMArHHUTA U €ro
HCOBITAHHE»

5/65 JHeticTBHe MAarHUTHOrO IOJIs1 HA IPOBOJHUK

¢ ToxoM. JlaGopaTtopHas paGora Ne 15 «Hay-
YeHHe IeHCTBUA MArHUTHOIO II0JIA Ha IPO-
BOJHHK C TOKOM»

6/66 AnexTpoasuraress. Jlaboparopuasa pabora
Ne 16 «Mzyyenune paboThl 3JeKTPOABUTATES
IIOCTOAHHOI'O TOKAa»

7/67 KoHnTponbHasa paboTa 1o TeMe «JeKTpoMar-
HUTHBIE SIBJIEHUS»

1/68—3/70 | PesepBHOe Bpema

VYpox 1/6 1. NocrosHHbie MarHnTbl. MarHuTtHoe none

OcnoBHO#t Matepuadn. Ilocroaunsie MarauTel. Ecrect-
BeHHble U HCKYCCTBE€HHBLIe MarHMThl. HaMarHuYuBaHue
JKeJjie3a B MarHMTHOM noJie. MaruuTHEIe IIOJIOCHI. Baau-
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MOJeHCcTBuEe MAarHuToB. Mar"HuTHoe mnojse. MarHuTHas
uHAYKNuA. JIMHUM MarHuTHOM MHAYKIIMU, Hanpasienue
JUHUN MarHuTHOH HMHAYKNHUU. OIHOPOAHOE MAarHMTHOE
oJie.

Jdemoucrpannu. BzaumopgeiicTBue IOCTOAHHOIO Mar-
HUTA U MarHUTHOM cTpesiku. HamMmarHuuvBaHue »Kejie3a B
MAarHUTHOM moJie (1o puc. 198 yuebuuka). Kaprunsl mar-
HUTHBIX I10J1e# (C TOMOILbIO YKeJIE3HBIX ONIUJIOK), CO3TAH-
HBIX pasJIWuYHbIMKU MarEutamu (mo puc. 204, 206 u 207
yuebHUKA). O6bexTh 13 3. I1.

Pemrenne 3amau tumna: sagauue 57 (2, 4, 5); P. T. 3a-
maHua 354—356, 361, 362*.

Ha gom. § 58, 59; zagaune 57 (1, 3); P. T. sagauus
352, 358, 360; pabora c 3. II.

PEKOMEHOAUUW ONG YYUTENG

HN3yuenne 3JeKTPOMATHUTHLIX ABJEHHUN HAYMHAETCS
CO 3HAKOMCTBA yYaIl[UXCA C IOCTOAHHBIMH MAarHUTaMu U
ux BaaumogeiictBueM. [1ogo0HBIH TOAX0H COOTBETCTBYET
UCTOPUUYECKOH JIOTUKE PAa3BUTUA 3HAHUA O MarHeTuaMe u
IpY BBEIeHUHU TOHATUA MArHUTHOTO II0JIS ABJIAETCA HAHU-
foJiee IPOCTHLIM U OOCTYITHBLIM.

Iipm BBeseHMM NOHATHUA MATUHATHOIO IIOJISI HMCIIOJIb3Y-
eTCA AHAJIOTHA C JJIEKTPOCTATHYECKHUM I1osieM. Ha ocHoBe
AHAJIOTUM BBOAUTCA U I[OHATHE BEKTOpPa MATHUTHOH
UHAYKIMYA KaK CHUJIOBOM XapakTepPUCTHUKHU MATHHUTHOTO
NoJsA, aHAJOTHYHOUH HANPAMKEHHOCTH KaK CUJIOBOM Xa-
PaKTEePHUCTHKH 3JIEKTPOCTATHYECKOTO MoJsi. Yepes como-
cTaBJeHHe JUHUH MArHUTHON HMHAYKIWH W JUHUH Ha-
NIPSAXKEHHOCTH yuallecsa MNOABOAATCA K IMIOHHMAaHHIO
IPUHIUIAAJIBHOIO OTJIUYUA 3THUX MOJeH — OTCYTCTBHIO
B NPHUPOJE MArHMUTHBLIX 3apANOB KAaK MCTOYHUKOB BO3-
HHKHOBEHHUA MarHUTHOro mouas. Ha sTo orinuue cienyer
o6paTuTh BHUMaHHUE yuainuxca. O6bACHeHe HOBOTO Ma-
Tepuajia OCHOBLIBAETCA HA AEMOHCTPAIIUAX.

IIpu pemenun 3agad oTpabaTbiBaeTCA IIOHUMAaHUE
YUAIIAMUCSA BEKTOPHOTO XapakKTepa MarHUTHOH HHAYK-
nun. Ciregyer Tak>ke 00paTUTh BHUMaHUe YUalIUXCs IPH
BBIIIOJTHEHUU 3aiaHuA 07 (4) Ha HEBO3MOXXHOCTh pa3sje-
JIeHU S IIOJII0COB MATHUTA.
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VYpox 2/62. JlabopaTopHas pabota N2 13
«M3yyeHne MarHUTHOro Nons NOCTOAHHbIX MarHUTOB»,
MarHutHoe none 3emnu

JlaGoparoprasa paGora Ne 13 «M3yueHue MarHUTHO-
r'o MOJIA MOCTOAHHBIX MArHUTOB».

OcHoBHOM MaTepuas. MarautHoe nosie 3emau. Mar-
HUTHBIE MOJIIOCHI 3eMJju. MarHuTHble aHomasanu. Mar-
HUTHbIE OYPH.

Ha nom. § 60; P. T. 3aganue 364.

PEKOMEHOALMW ONA YYUTENS

B Hauasie ypoka cjenyeT IIPOBECTH IIPOBEPKY 3HAHUM
Y4YaIuXCcs, MOJYYEHHEBIX Ha MPeAbIAYIIEM YPOKe, C HeJIbIO
NOATOTOBKH K BBINIOJHEHUIO JabopaTopHOil paboThI.

JlaboparopHas pab6ora paccunTaHa npuMepHo Ha 20—
25 muH. OHa HOCHT KauyecTBEeHHBIH XapakTep U Ipejno-
JilaraeT BBINOJIHEHHE YYAaIlIlMMHCS CEPUH ONBITOB C LIEJIBIO
U3y4YeHUA MAarHUTHOIO 10JIsl TIOCTOAHHBIX MATHUTOB,

Ypok 3/63. MarHuTtHoe none 3NeKTprM4ecKkoro Toka

OcuHoBHOI MaTepuai. OnbeIT 3pcreda. BazamMocBa3b
MATHUTHBIX MOJIeH U ABUIKYIUXCH 3JIEKTPHUUECKHUX 3apA-
IoB. MarHuTtHoe 1moJjie NPOBOJHHMKA C TOKOM, KATYIIKH
c TokoM. ITpaBusio 6ypasuuka. ['unoresa Amnepa.

HemorcTpauuu. OneiT Ipcreaa. OpueHTAUA IKEJIe3-
HBIX ONHMJIOK B MArHUTHOM II0Jie IIPAMOIrO TOKa (1o pHuc.
216 u 217 yue6HUKa). OpueHTANA JKeJIE3HBIX OMUJIOK B
MarLuTHOM IToJie cojieHouga (mo puc. 220 yuebHUKA).
O6BexrTH! 13 J. I1.

Pemenune 3amay Ttana: 3azanue 58 (2, 4); P. T. zaga-
Huda 365, 368, 370.

Ha nowm. § 61; saganue 58 (1, 3, 5,)); P. T. saganus
366, 367, 369, 371; pa6ora c 3. II.

PEKOMEHOAUMW ONF YHUTENS

O6bsAcCHEeHNe HOBOI'O MaTepHaja HAUUHAETCHA C JeMOH-
CTpaIMH OIbITa DPCTea U aHAJIU3a HADJI0ZaeMOoro ABJe-
Hus. Cinenyer o6paTuTh BHUMAaHNME yUYAIIMXCA HA TO, YTO
JAaHHBIA ONBIT ABHUJICS HEPBBIM 3KCHEPHMEHTOM, KOTO-
pbIii IpHBEJ K CO3JLaHUIO TEOPDUHU dJIeKTPOMArHUTHHIX AB-
JIeHUH — JJIEKTPOANHAMUKH.
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KpoMe sKCIEepHMMEHTOB, HWJLIIOCTPHPYIOUIMX M TOA-
TBEPKJAIIMX CYIeCTBOBAHME MArHUTHOIO IOJS OKOJIO
IIPOBOJHHKA C 3JIEKTPHUECKHUM TOKOM, MOYKHO IIPOJ€MOH-
CTPHPOBATH ONLIT AMIepa II0 B3aUMOAEHCTBHIO JBYX Ia-
paJLJIeJIbHBIX IPOBOJAHUKOB C TOKOM.

Jna 3aKpelyieHHs HOBOI'O MaTepHalia pelaloTCd 3a-
Jadu.

Ypox 4/64. [lpyiMmeHeHne MarH1MToB.
JlabopaTtopHas pa6oTta Ne 14 «C6opka anekTpoMarHura
M €ro ucnbiTaHue»

OcHoBHO¥ MaTepuaJ. YcHJeHUe JeHCTBUA MAarHUTHO-
ro MoJisi KATYIIKH IPH YBeJIWYEHUH CHJIBI TOKA U MPH II0-
MeIIeHWH BHYTPh KATYIIKHA >KEeJIe3HOrO CepAeYHHKA.
duekTpomarsur. IIpakTHyecKoe INpPHMeHEeHHe IOCTOSH-
HBIX MArHHUTOB H 3JIEKTPOMarHUTOB.

Nemoncrpauun. OnelTel Mo pucyHKam 226 u 227
yuyebHuka. O6bexTH! 3 J. I1.

Peuntenve 3anaug tuna: P. T. sagauue 373.

JlaGoparopaaa pa6ora N 14 «COopka ajeKkTpomar-
HUTA U €r0 UCTILITAHUE» .

Ha mom. § 62; zagauue 59; P. T. saganua 372, 374.

PEKOMEHIAUMM ONSA YHUTENA

B Hauane ypoka NIpoBOAXUTCA NIpoBepo4YHaa pabora,
paccuutaHHas Ha 10—15 muH.

1. Eciu aneKkTpuueckre 3apALbl HAXOAATCS B IMOKOE,
TO BOKPYT HUX OOHApY>KHBaeTcCA...

A. TOJBKO 3JIEKTPUYECKOE II0JIE.
B. TOJIBKO MarHUTHOE II0JIE.
B. u asleKTpuYecKoe, 1 MarHUTHOE IOJIE.

2. Jlerkas KaTylIKa IOJBEIIeHa K IITATHBY Ha TOH-
KHX IPOBOAHHUKAX X HAXOAUTCS B MAarHUTHOM IIoJIe 3eM-
au. Kak u3MeHHTCA NOJIOMKEHHe KaTYIIKH, €CJIM 10 Helt
moTeyeT 3JeKTpHUuecKui Tok? Karymika...

A. ocTaHeTcAd B TOM 2Ke MOJIOXKEHUH,

B. mosepneTtcs Ha 90°.
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B. noBepHeTcA Tak, 4TO ee OCb OyAeT IepHeHAUKYIAD-
Ha HAIpPaBJIEHUIO «CEBEP—IOr».

I'. noBepueTrca TakK, 4TO ee OCh OyJeT ImapaJjejibHa
HaIpaBJIEHHIO «CeBepP—IOr».

3.Ha pucynke 29 npejcrasieHa A
KapTHHA MATHUTHOTO MOJA IIPSAMOro
TokKa. B KaKyoo TOUKY HAJ0 MOMECTHUTH
MATHUTHYIO CTPEJIKY, YTOOBI JAeHcTBHE E
MOJIA HA Hee ObLII0 MAKCHMMAJIbHBIM?

A A

B. F. Puc. 29
B. E.

I'. Bo Bcex Toukax AeiiCcTBHE IOJISA OAUHAKOBO.

4. TlocTaBbTe B3HAKH «+» U
«—», ONpejedlOmue HaIpasJe-
HHMe BJIEeKTPHUYECKOro TOKa B Ka-
TyHIKe, eclH H3BeCTHO, KaKue
[OJIOChl MATHUTHOrO MOJA IIPH
aTom obpasytorcs (puc. 30).

1. Eciin anekTpuyecKkue 3apanbl JBHMKYTCA, TO BOKPYT
HHUX O0HAPY >KHUBAETCH. ..

A. Tonbko JJIEeKTPpHYEeCKOe I10JIe.
B. TOJILKO MAarHUTHOE IOoJIe.
B.u AJIEKTPHUYECKOE, U MAaIrHUTHOE I10JI€.

2. Jlerkas kaTymKa, [0 KOTODOH TeueT 3JeKTpHue-
CKHIl TOK, MOABeINeHa K IITATUBY Ha TOHKMX IIPOBOAHU-
Kax ¥ HAXOAUTCH B MATHUTHOM noJe Semun. Kak name-
HHUTCA IIOJIOKEeHHEe KATYIIKH, €CJIM UISMEHHUTDh HanpaBJie-
Hue ToKa B Heit? KarymkKa...

A. ocTaHeTCA B TOM )K€ IOJIOYKEHHH.

B. noBepHerca Ha 90°.

B. nosepuerca na 180°.

I'. moBepHeTCA TAK, YTO ee OCh OyeT mepHeHguKYIsap-
Ha HAIIPaBJIEHUIO «CEeBEP—IOT».
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3.Ha pucynke 31 mnpencraBieHa
KapTHHa MATHATHOTO IIOJA IIPAMOro
TOKa. B KaKyH TOYKY HAZ0 IMOMECTHUTH
MarHUTHYIO CTPeJKY, 4TOOBI AeiicTBUE
noJis Ha Hee GblJI0 MUHUMAJbHBIM?

A A

B. F. Puc. 31

B.E.

T'. Bo Bcex Toukax AelcTBHeE 10 OJUHAKOBO.

4. IlocTaBbTe 3HAKH «+» H «—»,
oIpeneNsoIINe HallpaBJieHUe dIeKT-
PUYECKOro TOKa B KaTYIUKe, eCJIH
M3BECTHO HANPABJEHWE JUHUI HH-
IYKIUK 06pa30BaBIIErocs IIPH 3TOM
MAarHUTHOro nous (puc. 32).

Omeemst. I B. 1. A. 2.T. 3. B.
IT . 1. B. 2. B. 3. A.

Ypok 5/65. [lencrene marHATHOro nons

Ha NPOBOAHMUK ¢ TOKOM. JlaBopaTopHas pabora Ne 15
«M3yyeHne AencTBUs MarHUTHOro NONA

Ha NPOBOAHUK C TOKOM»

OcHoBHOI MaTepmaxa. [eficTBMe MAarHUTHOT'O TOJIS Ha
IIPOBOAHUK C TOKOM. 3aBHCHMOCTb CHJIBI, NeHCTBYIOIIEH
Ha IPOBOJHHUK C TOKOM, OT CHJIBI TOKA B IleIIM, MATHUT-
HOM HHAYKIIMH M AJWHBI IPOBOJHUKA C TOKOM. 3aKOH
Awmnepa. IIpasuno jgeBoit pyku. @opmysia Jjs BbIYHCTE-
HHAS MArHATHOM WHAYKIHH. EXWHHIIA MarHUTHON HH-
OYKITUH.

JemoncTpauuu. [leficTBie MAarHUTHOTO IIOJA Ha IIPO-
BOOHUK ¢ TOKOM (mo puc. 232 yuebHHKa). O6BEKTH U3
a.1II.

Pemrenne 3amau Tvmna: 3agauue 60 (1, 3); P. T. zaza-
Hnsa 377, 381, 383, 384.

Jlaboparopuaa padora No 15 «HM3yueHue peicTBus
MArHHUTHOTIO IIOJIA HA IPOBOJHUK C TOKOM».

Ha pom. § 63; sagauume 60 (2, 4, 5); P.T. samauua
375, 876, 378, 379, 382; pabora ¢ 3. II.

114



Ypox 6/66. 3nekTpoaBuratens.
JNlabopaTopHasn pabora Ne 16 «N3yyeHue paboTbi
3neKTpoABUraTens NOCTOAHHOTO ToKa»

OcHoBHOM MaTepmak. JJeKTpoJBHUraTelb. Pamka ¢
TOKOM B MarHuTHOM mnoJjie. IlpuHiinn paboThl 3JI€KTPO-
aBurarteysa. KoHCTPYKIIMsS KOJJIEKTODHOTO 3JIEKTPOABU-
rarend. [IpakTudeckoe NpUMeHeHHE 9JIEKTPOABHUI'ATEIA
THOCTOSIHHOT'O TOKA.

Jdemoncrpauuu. [[Buraress IOCTOABHOrO Toka. Tad-
auna «JIBuraresab M0CTOAIHHOrO ToKa». O6beKThI 3 J. I1.

JlaGoparopnaa paGora Nt 16 «HM3yuenue paboThI
3JIEKTPOABUrATENA IIOCTOIHHOI'O TOKA».

Ha gom. § 64; P. T. sagauua 385—387; pabora ¢ 3. II.

VYpok 7/67. KoHTponbHas paboTta no teme
«3NeKTPOMarHUTHbIE ABNEeHNA»

PEKOMEHZALKKU N9 YHUTENA

MOJKHO HCITOJBb30BATh TPEHUPOBOUHBIH TecT 8 M3 pa-
foueit TeTpau.

1. Monocosoit marauT (puc. 33, a) paspesanu Ha JIBe
yacTu. MeXxay 9TUMH YacTAMH IIOMECTHJIM Ha IOJCTaBKe
MarHuTHyIO0 cTpeaky (puc. 33, 6), Koropas MOJKET Bpa-
aThCA B TOPU30HTAJBbHOM ImIockocTu. Kak Oyaer pacmo-
JaraTbCsa MarHuTHasA cTpeaxa? O6o3HaubTe ee MArHUT-
HBI€ IIOJIIOCHI.

o Y R —

Puc. 33

2.Tlo 3aMKHYTOMY TODH3OH-
TAJBHO pACIOJIOKEHHOMY IIpO-
BOJHHUKY TedeT OJJIEeKTPHUECKHH
TOK B HAIIPaBJEHUH, TOKA3aHHOM
Ha pucyHKe 34. Onpegenure Ha-
npaBJieHMe JIMHHH MarHuTHOH
UHAYKIHUH I10JIsI, CO3JAHHOTO
3THUM TOKOM.

Puc. 34
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3. OnpeznennTe HalpapJeHHe CHJIbI, JeACTBYIOMEH Ha
NPOBOAHUK C TOKOM, HAXOAANIIHICA B OZHOPOAHOM Mar-
HHUTHOM noJie (puc. 35). A

Q

el . N

Puc. 35 Puc. 36

4. Onpesenure HanpaBJeHUe CUJILI, AeHCTByIOmMeil HA
cropoHy AB paMKu ¢ TokoM (puc. 36), moMemeHHOH B
MarHuTHoe moie. JIMHWHM MHAYKIMHA MATrHUTHOTO IIOJSA
NEePHNeHAUKYIAPHEI TIJIOCKOCTH YepTe)Ka ¥ HANpPaBJIEHBI
OT Hac.

5. Uemy paBHa cuna, AeHCTBYIONAs CO CTOPOHBI Mar-
HUTHOTO moada uHAyKnuei 50 MTa Ha NpPOBOZHHK C TO-
KoM? JIMHHUY UHAYKIMA MArHUTHOTO TOJIS U MPOBOJAHUK
¢ TOKOM B3aHMMHO [ePNeHAMKYISAPHBI. [[JIMHa NPOBOAHH-
Ka 10 cMm, cuya Toxa 10 A.

1. Ilonocosoii maruuT (puc. 37, a) paspesanm Ha ABe
gacTH. MeKAy 9THMH 4aCTAMH IIOMECTHJIH Ha NOACTaBKe
MATHUTHYIO cTpeaky (puc. 37, 6), KoTopas MOKeT Bpa-
IaThCA B FTOPU30HTANBHOM mockocT. Kak 6yaer pacno-
JarathCs MariuTHas crpeaka? O603HaubTe ee MarHHUT-
HbI€ TOJIIOCHI.

e — e Y S

Puc. 37
2.Ilo 3aMKHYTOMY TOPH30H-
TAJbHO PpAacIOJIO}KEHHOMY IIPO- T T
BOOHHUKY TedeT JJIEKTPHUECKHH
TOK B HAIlpaBJIEHUH, [TIOKA3aHHOM
Ha pucyaxke 38. Onpeaenute I
HAlpaBJeHUe JUHHH MATHUTHOM Puc. 38

MHAYKLUMH [I0JdA, CO3JaHHOTO
3THM TOKOM.

3. Onpenenure HanpasieHHe CHJLI, JeUCTBYIOIEH B
OJHOPOJHOM MATHHWTHOM IIOJIE HAa IIDOBOZHUK C TOKOM
(puc. 39).
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Puc. 39 Puc. 40

4. OnpenenuTe HampaBJeHHe CHJIEI, JeHCTBYIOLIEHN HA
cropony AB pamku ¢ Toxkom (puc. 40), noMerneHHOA B
MAarduTHoe moJe. JIMHUY HHIYKIUA MarHuTHOTO IOJA
NepHneHAUKYJISAPHB] MJOCKOCTH 4YepTerka M HaIpaBJI€HbI
OT Hac.

5. IIpoBOJHMK AJMHOH 2 cM HAXOJUTCA B OLHOPOJHOM
MArHUTHOM moJje uHAyKiueir 5 Ta. Uemy paBHa cuia,
IeHCTBYKOILAS HA NPOBOJHUK C TOKOM, €CJM OH IepIIeH-
JUKYJAADPEeH JUHUAM UHAYKIMY MarHUTHOTO nouasA? Cuia
TOKAa B HNpoBoaHuKe 1 A.

Omsemut. I 8. 5. F = 0,05 H.
IIs.5.F=0,1 H.

ITpu noBTOpeHUH U 00001eHUN TeMBI yuamuecs pabo-
TaroT ¢ TabanUIaMy, IPHUBEJeHHBIMU B KOHIIE TJIaBHI 8.

IIpu obcyxaeHuN BoIIpoca O MATHUTHOM IT0JIe MOXKHO
COCTaBHUTH C yYaImuMucs Tabiuiy, B KOTOPOH COIIOCTaB-
JISIIOTCS OCHOBHBIE OCOOEHHOCTH 3JIEKTPOCTATHYECKOTO H
MAarHMTHOTO TI0JIei.

Bug noas JaexTpocra- MarauTHOe
Bonpocs! THYeCKoe
HICTOYHHK TONA DeKTpudecKne IBmxymuecs
3apAabl 3apsAns! (3eKT-

PHYECKHI TOK)

Hupukarop AJIeKTpUYECKHe JABmxymuecs
3apAgbI 3apAAbl (3JIEKT-
PHUYECKHI TOK)

JIunnu HanpsakeH- | He saMKHYThbI, HAUX- | 3AMKHYTHI
HOCTH ¥ MarHuT- HaKOTCA ¥ 3aKaHYH-
HOH MHAYKIUK BalOTCA Ha 3apAjgax
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Ypoux 1/68—3/70. Pe3zepBHOe BpeMs

PEKOMEHOALMW ONA YHUTENA

IIpoBeseHMe 3THX TpeX YPOKOB YUYHTENb IJaHUDYeT
110 CBOEMY YCMOTPEHHIO.



OTBeTbl Ha TPeHUpPoBO4YHbIE TeCThl,
nomMmeuleHHbie B pa60qeu TeTpagun

TpennpoBouNbik TecT 1

Ne

1 2 3 4 5
3alaHus
Bapuanr 1 1 3 2 4 3
BapuanT 2 3 3 3 2 1
TpeHnpoBO4YHbLIK TECT 2
Ne 1 2 3 4 5
3agaHusA
Bapmuasnr 1 3 1 1 4 142
Bapuanr 2 1 1 2 4 124
TpeHupoBOuUHbIA TECT 3
N 1| 238|458 8
3aKaHuA
Bapuanr 1 1 4 1 4 2 1 2
Bapuanr 2 2 3 2 4 3 1 3
TpeHupoBOoUHbIM TECT 4
Ne 1 2 3 4 6
3aXaHUSA
Bapuanr 1 234 4 1 2 1
Bapuanr 2 212 3 4 2 1
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TpenupoBouHbih TECT 5

Ne
3aaHM A

1

2

Bapuanr 1

3

3

Bapuanr 2

1

4

TpenupoBouNbil TecT 6

Ne
3alaHu s

1 2

3

Bapuaur 1

2 2

1

BapuasT 2

3 3

1

TpenupoBousbi Tecr 7

Ne
3ajaHMd

1 2

3

Bapuanr 1

4 | 3

3

451

Bapuanr 2

4 | 3

3

214

TpeHupoOBOYHbIM TECT 8

Ne
3aJaHMA

1

2

Bapuanr 1

2

3

Bapuanr 2

3

MTOoroBbin Tecr

Ne
3a/laHUA

2

Otser

1

Ne
3aJaHHusA

10

11

12

13

14

15

Otser

225

243

325
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PekoMmeHAaauum K paborte c nocobuem
«®Pusuka. 8 knacc. poBepoyHble
M KOHTPONbHbIE PaboTbI»

B nocobuu npeacrasieHsl:

— NpoBepouHble paboTeI, paccauTaHHble Ha 20—
25 MuH, JJif TEKYUIEro KOHTPOJISA 3HAHUY yyaniuxcs;

— TeMaTUYeCKHe KOHTPOJbHBIE paboThI, pacCYUTaH-
HEIe Ha 45 MHH, KOTOpble ITOABOAAT UTOT U3yUeHHA pa3-
Jesia, TEMBI.

Kaxxgasa npoBepoyHas paboTa mpeAcTaBJI€HA B YETHI-
pex BapuMaHTaX, COCTOMT M3 ABYX YacTeil U BKJIOYaeT 3a-
JHaHUsA ABYX YDOBHEH.

Yacrte 1 cofiepXUT 3ajaHNA 3aKPHITOro TUIla 6a30BOroO
YPOBHSI, COOTBETCTBYIOII[ME YPOBHIO 00A3aTEJBHBIX Tpe-
00BaHMI K IOATOTOBKe yuamuxcA. Ha KasKABIH BOIIDPOC
NPHUBEAEHO YEThIPE OTBETA, TOJHLKO OJHUH U3 HUX BEpPHHIH.
3amaHUA 3TOM YacTH IIPOBEPAIOT 3HAHUA ydYalUXcsa Ha
yPOBHE BOCIIPOU3BEEHUS U TIOHUMAHUA.

3azaHuA yacTH 2 TIPOBEepPAIOT 3HAHMA ydaluuxcd Ha
ypOBHE IPUMEHEHHUA B THOIUYHON CUTyallMy U B U3MEHEeH-
HOM MJIM HOBOM CHTyallMu M BKJIIOYAIOT OoJiee CIOKHBIE
3a/laHUs OTKPBITOrO THUIa, Tpedylomiue INpeACcTaBIEHUA
Pas3BEpHYTOTO pelIeHHsA HMJIM OTBETA HA KadyeCTBEHHBIH
BOIIPOC C COOTBETCTBYIIUM obocHOBaHMeM. Bo BTOpOIM
YaCTH TaK)Ke NPEeNJIaraloTcA 3alaydyd, pellleHHe KOTODBIX
ydamuecsa JOJIXXHBI IIDHBECTH ITOJIHOCTBIO.

O6paTuTe BHUMaHHE, €CJH VUEHHUK YCIEIIHO CIPaBJs-
eTCs C 3aJaHNUAMH BTOPOM YAacTH, HO JeJIaeT MHOTO OILIM-
OOK B [IEPBOIi, 3TO TOBOPHUT O €r0 HEyMEeHUH paboTaTh ¢ Tec-
TaMHU JaHHOTO THUIIa. B aTOM ciryyae elne pas ciieiyeT 00b-
SACHUTH IPUHITUIIBI PEIIIEHUs TECTOB C BLIDOPOM OTBeTa.

KouTposibHasa paboTa A UTOTOBOH IIPOBEPKU COZEP-
KUT 3aJaHUsS OTKPBITOTO THIa. PaboTra BKJIOUYAET ABe
qacTHu: OGHGaTeJILHyIO AJA BCE€X YaCTh IIEPBOTO YPOBHA U
BTOPYIO YaCTh, IPEACTABIANIYIO 000 3afiaHUA BTOPO-
ro ypoBHA. 3alaHUA EePBOT0 YPOBHA NPOBEPAIOT IOHH-
MaHue NPOWAEHHOTO MaTepHajia U IPUMEHEeHHe 3HAHWI
B TUODHWYHBIX CUTyalUsX, a 3aJaHUS BTOPOr0 YPOBHA —
B M3MEHEHHOW WJIM HOBOM cuTyauuu. MToroBas KOHT-
poJsibHasA padoTra MoO3BOJIAET OIEHUTH IIOATOTOBKY ydYa-
muxcs 1no ¢pusnkKe 3a rof.
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