0. A. Caypos

PU3UNKA
10

Knacc

BA3O0BbIV U YTTYB/IEHHbIA YPOBHU

Knaccunueckum kypc. [NoypouHblie paspaboTku
K yuebHuky [ f. Makuwesa, b. b. byxoBueea,
H. H. CoTckoro

5-e nzpaHue, ctepeoTmnHoe

Mocksa

«[NpocseweHune»
2022



YIK 373.5.016:53
BBK 74.262.22
C21

WUszpanue Boixoaut B pdf-popmare.

Cucrema Moziesieil YPOKOB IIPEJCTABIIAET €IUHCTBO COlep:KaHnA GU3UIECKOTO
MaTepuajia U IPUEMOB OpPraHM3aIuM yueOHOTO Ipoliecca obyueHus. B KHure
IPUBOAUTCS IINPOKUH HAGOP METOJUUECKUX CPEJCTB: 9KCIePIMeHTaIbHbIe 34U,
OIIOPHBIE KOHCIIEKTHhI, HOBbI€ BAPHUAHTLI U3JIOXKEHUA TeOPUM, PA3JIMYHbIE€ OIIBITHI
¥ IEMOHCTpAIIUM, a TaKKe 60raThlil MILIIOCTPATUBHEIN MaTepuas. Ilocobue momoskeT
YUHUTENI0 B OpraHM3anuu y4eOHOro IIpollecca Ha ypokax (usuxu B 10 kiacce
TPU IPEenofaBaHuy 0 KiaccuuyecKkoMmy Kypcey pusuku aBropos I'. . Makwumiesa,
B. B. Byxosuesa, H. H. Corckoro nmox pegakunueit H. A. ITapdeHTbEeBOI.

YyeOHOe m3gaHnue

Caypos IOpuii ApkagbeBuu

dusmuka
10 kJacc

BABOBBIV U VIJTIVBJIEHHBIN YPOBHU

Kinaccuueckuii kypc. IloypouHble paspaboTKu K YUEOHUKY
I. . MakumieBa, B. B. Byxosnesa, H. H. Corckoro

ITenTp pusUKY 1 aCTPOHOMUU
OrBercTBeHHBIN 3a BeinycK M. I. Baacosa

Hara noxgnmcaHusa K mcrosib3oBaHuio 15.02.2022.

Axnuouepuoe obmrectso «MsmarenscTtBo «IIpocserienue».
Poccuiickas Pegepamusa, 127473, r. MockBa,
ya. KpacuomnpoJserapckas, a. 16, crp. 3, sraxxk 4, momerenue 1.

Ajipec 2JIeKTPOHHOI mouThl «I'opsueil muHUL» — vopros@prosv.ru.

ISBN 978-5-09-103020-4 © AO «UspgarennctBo «IIpocsemienue», 2017
© XymoskecTBeHHOE oopMIeHUE.
AO «MspgarenscrBo «IIpocserenue», 2017
Bce mpaBa 3aluineHbl



Moemy yuumenio
npogeccopy B. I'. Pasymosckomy
noceau,arw amy KHuzy

INPEJUCJIOBUE

OcHOBHaA IleJb TpeAJaraeMoil KHUTM — OKas3aTh ITOMOIIb
YUUTEJI0 B €KeIHEeBHOW MHOATOTOBKe K ypory. Cucrema mome-
Jieil YPOKOB SIBJISETCS OMPEeNeIEHHON TeXHOJOTHEeH IIOCTPOeHU I
(upoekTupoBaHusa) yueOHOTO Ipolecca. Kaskmasa Momeab ypoKa
IOCTATOYHO KOHKpeTHA. ['paHUIBI €€ IPUMEHUMOCTHU OIIPenessd-
IOTCA ONBITOM YUYUTEJsI, YCJAOBUAMM MaHHOUN IITKOJIBLI M KJacca.
ITocobue mpencraBiisgeT co00 METOAUKY TOCTPOEHUA Y4eOHOTO
mpoiiecca B COOTBETCTBUU CO CTAHAZAPTOM (pHU3UUECKOro oopaso-
BaHUA IIPU KCIIOJb30BAHUU KJACCUUECKOTO yUYeOHUKA aBTOPOB
I'. d. Makumesa, B. B. Byxosuesa, H. H. Corcxoro. Hosoe
usganre yueOHMKAa OTJIMYAETCS OT NPEeAbIAYIINX U3JaHUMi, I103-
TOMY BO3HUKJIA IOTPEOHOCTH BHECTH M3MEHEHUs B IIJTaHHUPOBA-
HUe 3aHATUN, B pacupefesieHUe MaTepualia, B m0oJ00p CPEeACTB
yCBOeHUs U Ap. B KHUre caejlaHa MOUBITKA aKKyMYyJHUPOBATh
U peajam30BaTh COBPEMEHHBIE HpPeacTaBJeHus 00 yCBOEHHHU Ha-
VUYHBIX 3HAHUM.

Yuebuukx I'. . MakuiieBa u Ap. paspaboTaH IJIsd U3YUEHUST
¢dusuKku Ha 0a30BOM YPOBHE, IIPU 3TOM B HEM MIPEICTAaBJIEHO
00JIBIIIOE KOJWYECTBO AOMOJHUTEJIbHOTO MaTepuaJja IJs TOTo,
9yTOOBI yyYalluecs, HPOABIAMIOINE WHTepec K (PUIUKe, MOTJIN
usydyaTh €€ Ha 0oJiee BBICOKOM YypOBHe. B mamHOM mocobuu
HOMEpa YPOKOB, BBIJEJEHHBIX [IJA YyIJIYOJEHHOTO U3yUYeHUST
mpeaMeTa ¥/WJAM 3a CUET BapUMATUBHOM yacTy yueOHOTO IJIaHAa,
0003HaUeHbI 3BE3MOUKOI (*).

Metoguka mocTpoeHuss ydyeOHOTO IIpollecca B (opme Ccu-
CTeMbl MOjZieJieli YPOKOB COCTOUT U3 OOIMUX pPeKOMEHIaIlUii
0 TJIAHWUPOBAHUIO YPOKOB II0 TEMaM ¥ IIOCTPOEHUIO yPOKa B
IeJIOM, KOHKPETHBIX MEeTOAWYECKHUX CPEeACTB IO OpPraHU3alluu
yueOHOII AesTelbHOCTH INMKOJbHUKOB. llianmpyembie pes3yb-
TaThbl 0003HAUEHBI B 3ajavuax ypoKa; IJIaH ypOKa OIpelesisier
ero CTPYKTYPYy M HCIIOJb3yeMble IIPUEMBI U MeToAbl. MeTomu-
YeCKUe CPeJiCTBA OTOOPAHBI B KaKJAOM KOHKPETHOM cJiydae IJIsd
pellieHUs1 MPUOPUTETHBIX 3amady. Ho moutu Bcerma obOpariaer-
cd BHUMAHNWE Ha (POpMUPOBaHNE II03HABATEJIBHON MOTHBAIIUN
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0o0yueHUs — PACKPBIBAETCS HEOOXOAMMOCTHL TOT'0 UJIU WMHOTO
3HAHUS, OIpeeisdeTcsa ero CTaTyc, BbIeJaseTcs JIOTUKA MOo3Ha-
HUA (pu3UUecKuX 00BEKTOB U ABJCHUI, MHUIUUPYETCS II03HA-
BaTeJNbHAsI AKTHUBHOCTL INMKOJLHHUKOB (hOpMaMMH OPraHM3aI[UN
y4eOHOTro IIpoIlecca.

B KHUre MCHoIbL30BaHbBI CIAEAYION[NE YCIOBHBIE COKPAIIIEHNS:

e @-10: Makumes I'. 1. ®Pusuka. 10 K. : yuebd. aasa o06-
mreobpasoBar. opranmsaruit / [[. . Maxkwumes, B. B. Byxos-
neB, H. H. Corckuii]; mox pen. H. A. IlapdpentoeBoit. — M. :
ITpocsemenne, 2017.

e II.: ITapdpenrreBa H. A. CoopHUK 3amau mo (pusumke.
10—11 k. : mocobue njsa ydamuxcs o0mieodpas3oBaT. OpraHu-
sammuii / H. A. ITappeuarreBa. — M. : IIpocserrienue, 2014.

e 19: JleMOHCTPAIIMOHHBIN SKCIEPUMEHT 10 Gus3uKe B
cpenHell IMKoJie : mocobue A yumTenasa. B 2 4. / mox pen.
A. A. Iloxposckoro. — M. : IlpocBemienne, 1978. — Y. 1.

e @I: IMMaxmaeB H.M. ®PusmyecKuil 5KCIEPUMEHT B
cpenueit mikoJsie: Mexanuka. MoJieKyadpHas (usmra. IJIeK-
rponunamuka / H. M. [Ilaxmaes, B. @. IITunos. — M. : Ilpo-
cBemrenune, 1989.

 Xpecromatusa: XpecromaTud o (pusuxe : yued. mocodue
naa yuamuxcsa 8—10 kia. / mox pexn. B. WM. Conacckoro. — M. :
ITpocsemnienue, 1987.

e ConpaBounuk: EHoxoBuu A. C. CnpaBouHUK 1O (pusuke
u texuauxke / A. C. EnoxoBuu. — M. : IIpocBemiernue, 1989.

TEXHOJOTNN OBYYEHUA N TBOPYECTBO YUUTEJIA
(BMecTO BBeIEeHUS)

CoBpeMeHHAsI MeTOAUKA OOyUeHUSA (PpU3UKE MOIKET U HOJIK-
Ha OIUpPAThCSA HA CPABHUTEJNBHO HEOOJBIIIOE UMCJIO OOIIUX II0-
JIOJKEeHUU II0 opraHus3aluu o0pasoBaHUA INKOJbHUKOB. Ilpu
HEeOOXOAMMOCTH OHU KOHKPETU3UPYIOTCA IO JOTUKE I'UIIepTeK-
cToBO# cchlLiIKu. OcTaHOBHUMCS Ha pPAAe KJIIOUEBBIX ITOJIOMKe-
HUIHA.

IIpomecc oOyueHMsa M ero pes3yJbTaThbl BBIPAKEHBI B Jes-
TeJbHOCTH YUUTEJNSA U YUeHUKOB. IIpmoOpeTeHume ydalumMmcs
3HAaHUII B IMIMPOKOM cMbIcjie (OBJaJeHUe OIIBITOM pPOJa) IIPo-
UCXOIUT HE TOJbKO B AEATEJHLHOCTH CaMOTO yUYeHUKa, HO U
B IIpoIlecce COBMECTHOI AesATeJbHOCTU YUYEeHUKA W yUUTeJId,
yuYeHHUKa " ydyeHuHKa. W BCE meslo — B OCOOEHHOCTSAX STOMH
OesATeJbHOCTH, IPUUYEM [JeATeJbHOCTL YUHTEJIs He TOJBKO
yOpaBJideT IIO3HAHWMEM H CcooO0IllaeT 3HaAHMWSA, HO W BayKHAa
cama mo cebe Kak mpoiiecc. TBopueckas OesATeJIbHOCTh YUU-
TeJsd CO3TaéT TaKyI0 CBOEOOPasHYI0O U TPYAHOONMCHIBAEMYIO
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M0O3HABATEJABHYIO UM HPABCTBEHHYIO arMocdepy, B KOTOPOi
«BBIBAPUBAIOTCA» JIYUIIIMEe KauecTBa UYeJOBEKa, YCIEIIHO
dopMupyioTcsa 3HAHUSA MTIKOJBHUKOB.

3HaHUA B IIpOIlecce M3yUeHUsA mpeamera cosdmaroTcsa (¢op-
MHUPYIOTCSA) He B pesdyabTaTe CO3epIlaHuA, B TOM UYHCJE IPU
IIPpOBeJeHUU ONBITOB, YTEHUU TEKCTOB, IIPOCAYIINUBAHUU pac-
CKa30B, a IPU aKTUBHOM B3aUMOAEHCTBUU C KYJbTYpPO#l B
KOMMYHUKAIIUUA C APYyruMu JmoabMu. [Ipu ycBoenuu (Gpusuiu
BasKHeHIIen (OpMOU TAKOTO0 B3aMMOJENCTBUA SBJISETCA 9KC-
HepUMEHTHPOBaHNe C O0beKTaMH HAYKU U SABJCHUAMU IIPHU-
ponbi. Takoe sKcIlepUMEHTHPOBaHNE CO 3HAHUAMMU, T. €. UX
oTOOp, IIOBTOPEHHE, CHCTEeMaTHU3allus, BbBIOODP (OpPM 3HAHUIM,
WHTepIpeTanusa 3HAHUMN, OIpeneseHNe T'PDAHUIl UX TPUMEHU-
MocTH, U obecreunBaeT ycmex oOyuenus. He cayuaiino yuu-
TeJqda ocoboe BHMMAHWE YIEJAI0T PEIleHUI0 3ajad, TJe IIpakK-
TUYECKN U peasudyeTcsa Takas pabora co 3HAHUAMU.

O6pasoBaHue IMKOJBHUKOB B o0OjacTu (PUIUKU HE CBO-
OUTCS TOJHBKO K YCBOEHHIO 3HaHW yuebmoro mpenmera. Co-
nepskaHue (pu3MUECKOTro o0pasoOBaHUA, ITUPOKO IIOHHMMAaeMoe
KaK COIlMaJbHBIN 3aKas, BKJOUYAET CJeAYIOIrue KOMIOHEHTHI:
a) sHaHus o mpupozae (haKTbl, TOHATUS, MPUHIIUILI, MOJe-
JU, 3aKOHBI, TEOPUU) U OIBITE AEATEJIbHOCTU (9TAMBI PEIleHns
3a7ay, IIPOBEeHUS ONBLITOB W ApP.); 0) OOBIT AesATeJIbHOCTH,
BBIPA’KEHHBIA B YMEHUSX pellaTh 3aJauyl, BLIPA’KaTh MBICJIH,
IPOBOAUTH SKCIIEPUMEHTHI, ONPEeAeJATh CTATyC 3HAHUU U OP.;
B) OIIBIT TBOPYECKOM [AesTeJbHOCTH, BBIPAYKEHHBIM B yMEHU’-
SAX CUCTeMaTH3UPOBATh U MHTEPIPETUPOBATH 3HAHUS, PeIIaTh
TBOPUECKUE 3a7aul, CTPOUTh TPOEKTHI U KOHCTPYUPOBATh
YCTPO¥CTBA; I') ONBIT HPABCTBEHHO! MeATEJIbHOCTU, BHIPASKEH-
HBII B YBaKeHUU K OIIBITY IIPEJIIEeCTBEeHHUKOB, B IIOHUMaHUU
HCTOPUU Pas3BUTHUA (PU3UKU U e€ BKJaJa B AYXOBHYIO U Ma-
TepuaJbHyI0 KYyJbTYpy LuBuUaAu3anuu. He caydyaiiHo B MeTO-
OUKe 0o0yueHUsA (pUBWKE BBIAEJAIOT CJEAyIoliue TpeOoOBaHUA
K COIEepPKaHWI0 Kypca: (QPyHAAaMEeHTAJIbHOCTh 3HAHUM, CUCTEM-
HOCTH (IIeJIOCTHOCTH) MX IIOCTPOEHUsS, pasHoobOpasue (mepap-
XWYHOCTDL) SBLIKOB oOIucaHusa (Momeseil) (puamuecKux o005b-
eKTOB U SABJEHUI, BKJIOUYEHNE METOIOJOTMUYEeCKUX 3HAHUM, B
TOM 4YmcCJie 3HAHUII O TI'PAaHUIAX HNPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB U METO/OB.

CopmepskaHue mM3ydyaeMoro MaTepuaja II0 CMBICTY, Qopwme,
o0beKTaM, CTPYKType (JIOTHKe), METOHOJIOTUU Pa3BEPThIBA-
HUS JOJIJKHO YIOBJIETBOPSATH COIMAJBbHBIM U IT03HABATEIbLHBIM
HOTPEeOHOCTAM MIKOJBHUKOB. OO0BeKTHBHBLIE 3HAHUSI O MHUpPE
IOJIKHBI IPHOOpecTr CyObeKTHBHYIO OKpacKy. ToJbKO Torma
OHU OyAyT YCBOEHBLI, T. €. HCIOJL30BaHLI. Bcé 0Oojee cyiie-
CTBEHHOH M HEOOXOAMMOI XapaKTePUCTHUKON PasBUTHUSA YUEHU-



Ka CTaHOBUTCA pedJeKcusi, rle OCOBHAHHOCTL AEMCTBUUA M UX
pesyJIbTaToOB JejaeT 3HAHUSA Cy0O'heKTUBHO 3HAUMMBIMU. Bompo-
CbI METOIOJIOTUU II0O3HAHUSA MUpPA, KOTOPLIE BIEPBLIE B SBHOM
BUe U HOCTAaTOYHO YETKO BBIJEJIEHBI B CTaHIapTe (PU3UIECKOTO
o0pasoBaHUus, HNPSAMO PabOTAIOT HA YCBOEHUE HE TOJIbKO CIIe-
nmuduUecKUX 3HAHWII, HO U BCeX 3HAHUM.

TexHOJMOTUA O0yUYEeHUSA [OOJKHA BKJIOUATH AUArHOCTUDYe-
Mble IIeJid, CPeICTBAa WX JOCTUIKEHUS U CPEJCTBA KOHTPOJISA.
Ho mocTpouTts hopMaabHO JOTUUECKYIO CUCTEMY AUATHOCTUPY-
eMBbIX IleJieli (pU3UUEeCKOTo 0o0pasoBaHUS BPAL JU BO3MOXKHO.
MosKkHO TpPeaIoKUTh PasdsyMHYIO COBOKYIIHOCTL IleJiel, YacThb
U3 KOTOPBIX 0OoJjiee MJIM MeHee OJHO3HAUHO AHATHOCTHUPyeMa.
3HAUNUT, POJb YUUTEJNsd KaK MHTeprperaropa (M IPOBOSHHUKA)
meJjeli BecbMa BeJauka. Ha mpakTuke, HampuMep, OH «HU3Me-
puTeab» KauecTBa 3HAHUUA MIKOJIBHUKOB, OH AUATrHOCTUPYET
W OIleHMBaeT 3HAHUA M YMEHHUsS B Mepy CBOEro IMOHUMAaHUSA
meJieit o0yuenusi. Bor moueMy 3HAUMMOCTH 00pa30oBaHUSI CaMO-
ro yYUTeJs TaK BeJduka. VIMeHHO II09TOMY B HIpeajaraeMoii
MeTOAuKe He TOJIbKO AAI0TCA TEeXHOJOTUUeCKUHe PeIleHUusI, HO
U CTUMYJUPYIOTCA TBOPYECKHUE MOUCKMN yuuTeJsisi. Beab B Ko-
HEYHOM WHTOTe 3aJaua MEeTOAUKMN — IIOMOYb YUYUTEJI0 B IIO-
CTPOEHUU CBOET0 COOCTBEHHOT'O YPOKAa, CUCTEMBI YPOKOB, CHU-
CcTeMbI OOyUYeHUs.

B mpemnaraemoit KHuUre B (popMe peKOMeHIaIuil II0 IIO-
CTPOEHUIO yYeOHOT'0 MIpoIiecca MPU MCHOJb30BAHUU M3BECTHOTO
yuebHuka I'. . MakuiieBa u Ip. pacinu(pPOBBIBAIOTCS IJIs
yuuTeasd BO3MOKHBIE METOAUWYECKUE peIIeHUus MJis IJIaHupPO-
BaHUS B3aHATHUNA, BBIOOPA OTIENbHBIX IIPUEMOB OpPraHU3aIlUU
o0yUJeHM’s.



OB 9JIEKTPOHHOW ®OPME YYEBHHKA

daexTpoHHas (popma yueOHMKA, cosmanHas AO «Ms3paresb-
ctBo «IIpocBerienue», IpeacTaBseT COO0OM BJIeKTPOHHOE W3-
IaHVe, KOTOPOEe COOTBETCTBYET TO CTPYKTYpPEe U COHEePKAHUIO
mevuaTHOMY YUYeOHUKY, a TaKiKe COIAeP;KUT MYJIbTUMeIUMHbIe
9JIEMEHTbhI, PACHINPAIOIINE U AOMOJHSIOIINE COAepIKanne yueo-
HUKA.

dnekTpoHHass (Qopma yuedbHmKa (OPY) mpexacraBiieHa B 00-
IIeOCTYIHBIX (hopMaTax, He NMEIOIUX JINIeH3MOHHBIX Orpa-
HUYEHUN I y4acTHUKOB 00pasoBaTEJbHOTO Iipoiecca. dDPY
BOCHPOUM3BOAUTCA B TOM UMCJ€e IIPU MOAKJIIOUEHUU YCTPOMCTBA
K MHTEePaKTUBHOU IOCKe JI000TO IIPOU3BOAUTEIIS.

Hias mavaiga pa6orTbl ¢ ODPY Ha MIaHIIET HJIX CTAIHO-
HapHBIA KOMIIBIOTEP HEOOXOAWMO YCTAaHOBUTHL IIPUJIOKEHUE
«YueObHUK mnu@dpoBoro Bexka». CKauaTh NPUJIOKEHUE MOIKHO
W3 MarasuHOB MOOMJIbHBIX IPUJIOMKEHUN UJIM ¢ caiiTa usaa-
TeJbCTBA.

JJIeKTpPoHHaA (opMa yueOHMKAa BKJIOUAET B ce0sa He TOJb-
KO WUBJIOoKeHUme yuebHOTO wMarepuasia (TEKCT U 3PUTEIbHBINA
pPAam), HO U TeCTOBBIe 3aJaHUA (TPeHaKEP, KOHTPOJb) K Kark-
IO TeMe yueOHMKAa, OOMIMPHYIO 0a3y MyJIbTHMeANa-KOHTEHTA.
DY wmmeeT yAOOHYIO HABUTAIINIO, WHCTPYMEHTHI HN3MEHEHUS
pasmepa mipudTa, CO3IaHUA 3aMETOK U 3aKJAallOK.

HanHaa ¢opma yuyeOHMKaA MOMKeT OBITH MCHOJB30BaHA Kak
Ha Ypoke 8 KJacce (IpW M3yYeHUU HOBOU TeMBbl WJIA B TIPO-
Iecce IMOBTOPEHMUSA MaTepuasia, IPU BBHIIOJHEHUU KaK CaMOCTO-
ATEJBbHOM, TaK U MApHON MM T'PYIIIOBOH paboThl), TAK U 80
8pems. CamMocmosamenbHoil pabomovl 0oma, npu nodzomoske K
YPOKY, NJiA MPOBEAEeHUA BHEYPOUHBIX MEPOIIPUATUMA.
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YacTte I. MEXAHUKA

B 0oCHOBHOI MIKOJIe YYEHMKH IIOJYyUYUJIN II€PBOHAYAJbHBIE 3HA-
HIS O MeXaHWUEeCKMX ABJIEeHHUAX M MX 3akoHax. B 10 kKaacce stu
SHAHUA JOJKHBI OBITH [OOIIOJHEHBI M yIJIyOJIeHBI, HO IJaBHOE —
OHU [OJIKHBI OBITH IIPUBEAEHBI B cucremy. OpHEHTHPOBOYHO HAa
u3ydyeHre MeXaHWKM CJeAyeT ILJIaHNPOBAThL HAa 0a30BOM YPOBHE
npu 2 U B Hemea0 He MeHee 32 u, Ha YriayOJEHHOM YPOBHE
npu 5 u B Hemeato He meHee 60 u. [loHaTHO, yTO 3TOro MaJjo. IloaTo-
My OCTPO BCTAIOT 3aJaur: PAlOHAJIBHO BBIJEJUTL U CUCTEMATU3U-
poBaTh MaTepHuasl, COKPATUTb BTOPOCTEIIEHHOE, OCTABUTH BpPEeMs MIJIs
0oTpPaboOTKU YMEHWUIA.

Ypok 1. ®usuka u nosHaHme mMupa

3amaum ypokKa: BBECTU IMOHATHE O MAaKPOCKOIMUECKUX TeJaX; AaTh
ompesiesieHNEe MEXaHWUUYECKOr'0 ABUIKEHUA; ITO3HAKOMUTH IITKOJbHUKOB
C TEOPETUYECKUM U SKCIEPUMEHTAJIBHLIM METONaMU; BBECTU IIOHATUE
cucTeMbl OTCUYéTa; CHPOPMUPOBATH NPEACTAaBJIEHWE O MEXaHUKe KaK
cucTeMe 3HAHUI, KOTOpas MMeeT I'DAHUIILI IIPUMEHUMOCTH.

Ilman ypoka

Jdransl ypoka Bpemsa, mun ITpuémbr U MeTOIBI
I. IlocTaHOBKa OCHOBHOIT 4—5 Benenue yuurensa
yueOHOM mpobJieMbl yPOKa
II. syuenue m orpaboTKa 30—35 Becena. IlocraHoBKa OIIBI-
HOBOTO MaTepuaja ToB. Pacckas. Permenue 3a-
mau
III. IToxgBemeHWEe WTOTOB. 4—5 Brigenenue riaBHOTO

I[OMaH.IHee 3ajaHue

I. Ha ocHOBe TOBTOpEHUS H3YyUYEHHOrO MaTepuajia IPU COBMECT-
HOM [JeATEeJbHOCTH YUYWTEJb OPraHu3yeT BBeJeHNe IIIKOJbHUKOB
B MUDP MeEXaHWUYECKUX SBJEHUN U CUCTEeMy B3HAHUil, KOTOpas 3TOT
mup omnuckiBaer. C camMoro Hauajga TaKoe DpasfejieHrne OO0BHeKTOB
U3YYEeHUS U MOeJieil HOCUT MPUHIIUIIUAJIbHBLIN XapakTep.

II. ITpuBeném pasBEPHYTHIA IJIaH M3YUYEHWA HOBOTO MaTepuasa.

1. MbI mpopmoskaemM usydyaTh (PU3MKy. B HacTosIee BpeMsl 3TO
pasBuTas cuUcTeMa 3HAaHUU O HambojJee HPOCTBHIX U (PYyHIaMEHTAIb-
HBIX SABJIEHHUAX MaTepuaJbHOro mupa. IIpeskie Bcero sra crucreMa
3HAHUI TIpe[cTaBjieHa PU3UUIECKUMHU TeopuAMu. VIX MHOro, HO Hau-
0ojiee OOIIMX U IPUHIUINAILHBIX UYEThIPE: MEXaHWKA, MOJEKYJIAP-
Has QuUsUKa, 9JEeKTPOAMHAMHUKA, KBaHTOBas (PU3UKAa.

IToBTOpPMM, Kakue MeXaHHYECKHE, TEIlJIOBbLIe, DJIEKTPUUYECKUE SB-
JeHus Mbl HM3ydyasii paHee. B uéM BhIpaskaeTcsi MeXaHUUYECKOe [IBU-
KeHme tena? Kaxkoe gBusKeHMe HA3LIBAIOT TEIJIOBLIM?
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2. B okpykaroIieM MuUpe 4eJOBeK BBIJeJIsIeT 00heKThl U SABJIEHUSA,
a 3aTeM CTPOUT, IIOAOMPAET pasJNYHbIe CPEeACTBA WX OIUCAHUA —
3HaHUA. K HUM OTHOCAT MOHATHUA, MOAEJN OO0BEKTOB, (PU3UMUECKUE
BE€JIUYNHBI, IPUHIIUIbI, 3aKOHbLI, TEOPUU.

Takue xXapaKTEepPHUCTUKU CBOMCTB O0BEKTOB, KaK (puamuecKue
BEJIMUYWHBI, C IIOMOIIBIO DKCIEPUMEHTA WU3MEPAITCH, IOJIYYAIOT
KOJUYeCTBeHHOe BhIpaskeHume. HO OHM MOTYyT OBITh pPACCUMTAHBI
U TeOopeTWYEeCKM Ha OCHOBe 3aKOHOB, (opmyna cBasu. (IIpuBoxgar
IPUMEPHI.)

3. Ucropuuecku mepBoil (PM3MUYECKOM M BOOOIIE eCTEeCTBEHHO-Ha-
yYHO# Teopumeill Obljia MexaHMKa. Teopus — 5TO He IIPOCTO 3HAHUS,
a BaKOHUYEHHAas CHCTeMa 3HAHUN, KOTOpas B HPUHIUIE OIIUCHIBAET
BCe fABJIEHUS BBIJEJeHHON o00JacTu.

Mexanuka wu3ydyaeT [OBUKEHHE MAaKPOCKOIUUYECKUX TeJal —
MaTepuaJbHBIX 00BEKTOB OT aTOMOB OO 3BE3x. Ho mMexanuka uas-
yuaeT He Ji000e ABUKEHUE MaKPOCKOIUUYECKHX TeJ, a TOJbKO HUX
mepeMeIieHe B NIPOCTPAaHCTBE C TedueHumeM BpemMeHu. (BnizBam-
HBIA IMTKOJbHUK AeMOHCTPUPYET OTHOCUTEJNbHOCTh MEXAHUYECKOTO
OBUMKEHUA. )

4. Yuyuresb BBOIUT IOHSATHE O CHUCTEME OTCUETa KaK MOJAeJu
CBOIICTB IIPOCTPAHCTBA U BPEMEHU, KaK CPEJCTBE ONUCAHUSA JBUNKE-
HUsA. MHOIoBeKOBOM OIIBIT JIIOZEH IIO3BOJIAET BBIAEJUTH OCHOBHBIE
CBOIICTBA IIPOCTPAHCTBA HAIIIET0 MHUPA: HEIPEPBIBHOCTb, OJWHAKO-
BOCTBH CBOIICTB IO OJHOMY HAMPABJIEHUIO U PA3HBIM HAIIPABJICHUAM,
TPEXMEPHOCTh. Bpems TeuéT HempepbIBHO, OJHOHAIIPABJIEHHO, OIU-
HAKOBO B Pa3HBIX TOUKAX HpocTpaHcTBa. (YUUTEJIh PHUCYET CHUCTEMY
OTCuéTa, OmpenesiseT B Hel HOJIOJKeHue TOUYKu A.)

Jlajiee KOJITEKTHUBHO OOCY:KIAIOT B0MPOCHL: KAKYI CHUCTEMY OT-
cuérTa panuoOHAJbHO BBIOPATh MOJA ONHCAHUA JBUIKEHUS Teja IIo
OpAMOl, Ha MJIOCKOCTH (OIBIT M PHUCYHOK Ha gocke)? Kax skc-
meprMeHTAJbHO OIpeAeUTh KOOPAMHATHI JIAMIIOYKM B KJacce?
IIpuBeauTe mpuMephl SBJIEHUII, KOTOPbIe HE MOTYT OBITH OIHCAHBI
B MeXaHUKe.

II1. Bonpocwvl 018 nodgedeHus umozog: 4TO HA3BIBAIOT MeXaHUUe-
ckuM amkenmeMmM? Kakue siBieHuss mayuaer mexaHuka? YUro Taxoe
HayuHbll (paxT? YUro Takoe sakoH? UrTo Taxoe momiesb?

Homawnee 3adanue: Benenue.

MNABA |I. KUHEMATUKA

TpaguIIUOHHO TPU MIYYEHUN KUHEMATHUKU OOJbIIIOe BHUMAHUE
YEEJNAOT A3BIKY ONUCAHUA ABUMKEHUSA — NefCTBUAM HaJ BEKTOpPaMIM,
OIpeieJIEHNI0 KOOpAWMHAT W ap. HOo Ba)KHO IPU 9TOM He IOTEPATh
(usryecKuil CMBICJI paccMaTPUBAE€MBIX BOIIPOCOB, & OH YKJIAALIBAET-
cs B JOCTATOYHO IPOCTYIO JIOTUKY: €CTh PasHble MeXaHUUYeCKUe ABU-
JKeHUsI, eCThb pasjnuHbIe CPeACTBa WX omucanusa. MHOTUe MOHATUS
KUHEMATUKU M3yJYaJuch B OCHOBHOH IIKoJie, modtomy B 10 Kiac-
ce Ha HW3yUYeHHe KUHEMATHKM ILIAHUPYETCS OPUEeHTHPOBOUHO 11—
12 ypokos.
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Ypok 2. Bugbl MexaHU4ecKoro ABMXEHUs u cnocoobl
ero onucaHus

3agaum ypoka: BBECTU IIPEACTABJIEHIE O MOJEIN MaKPOCKOIUYe-
CKOro TeJsia; c)OPMYJIMPOBATH OCHOBHYIO 3aJjlauy KUHEMaTUKU (Mexa-
HUKW); OATh KJACCUMUKAIIUI0 MEeXaHUYECKUX ABUIKEHUI II0 TPaeKTO-
pPUM W CKOpPOCTHU; C(HOPMHUPOBATHL YMEHHUSA BBIAENATH MeXaHUUYECKOe
OBUKEHUE W OIMCHIBATL €r0 B CHUCTEME OTCUETA.

Ilman ypoka

JdTansl ypoka Bpemsa, mun ITpuémbr 1 MeTOaBI
I. KpaTkoe moBTOpeHmE 5—17 DpoHTAIBHBIH OIIPOC
II. syuenue m oTpaboTKa 30—35 Becena. IlocramoBKa OIIbI-
HOBOTO MaTepuaJa ToB. Pacckas. Pemenue 3a-
Jad
III. Kparkwuii nror. omari- 2—3 Coo01teHme yunrensa
Hee 3allaHUe

I. TloBTOpAIOT 60npOCHLL: YTO u3ydyaeT MexaHuka? YUTo oHa He
mMoskeT muadyudarhb? IlJist yero yduéHble BBOAAT (PUIUUECKUE BEIUUUHBI?
Kaxkum 00pa3oM IOJydYarOT YHCJIOBBIE 3HAYEHUA (DUBUYECKUX BeEJIU-
yuua? (OrBeT. [Ipy OpAMBIX M3MEPEHUAX, IPU pPacyérax Ha OCHOBE
KOCBEHHBIX M3MEPEeHUU Apyrux BeauuwnH.) [louemy mameHue Teja OT-
HOCAT K MeXaHWUUYEeCKUM SBJICHUAM?

II. Kax omucarh MexaHMUYECKOe IBUIKEHME Tejla B IIPOCTPaAHCTBE
C Te4yeHWEM BPEMEHMN — OCHOBHAA YyueOHas npobjema HEeCKOJIbKUX
ypokoB. OOIuii OTBET IPOCTOM: HALO 3HATH IIOJIOKEHNEe Tejla B JIIO-
00lf MOMEHT BpeMeHH. OTO W eCTb OCHOBHAA 3a/Jlaya KUHEMATUKMH.
Kak pemuth €€ mpaxTuuecKu?

1. IIpe:xge Bcero cjenyer OTMETHUTb, UTO Tejia OBIBAIOT PA3HBIMU
mo dopmMe u pasmepam. IIpu M3yUYeHUU MEXAHUUECKOTO ABUIKEHUS
TeJI UCIIOJB3YIOT Pa3JIMYHble UX Mojesu. Moaeabpr0 Ha3bIBAIOT 3aMe-
CTUTEJb 00beKTa, MOCTPOEHHBIN MM BLIOPAHHBLINA AJIS €ro M3yUYeHUdd.
Hawub6osee mpocToii Moze/ b0 Tejaa ABJISIETCA MaTepuajJbHasd TOYKA —
9TO TeoMeTpumuYecKas TOouYKa, objangarorias maccoii. Ilpu msydeHunm
TEJO 3aMEHSIOT MOJEeJbI0, a 3aTeM YK€ pacCMaTPUBAIOT IBUKEHUE
MO/JIeJIU.

2. Insa BbLAEJEHUs, a 3aT€M W ONMCAHUS IBUMKEHUS MaTepuab-
HOII TOUKM HAJO BBIOpPATHL CHCTEMYy OTcuéra. B Oeceme MOBTOPSAIOT
oIlpe/ieJieHNE CHCTEeMBI OTCUETA: dTO CPEJCTBO ONMUCAHUS ABUMKEHUA,
BKJIIOUAIOIIlee TeJI0O OTCUETa, CUCTEeMY KOOpAUWHAT, yachkl. C mOMOIILIO
u300pa'KEHHON HA JOCKE CHUCTEMBI OTCUETA BBIMOJHSAIOT YNPAH HEHUA:
oIIpesiesinTe KOOPAUHATHI TOUKU A, OIIpeesinTe KOOPAUHATHI TOUKU B.
YT0o MPOUCXOAUT ¢ KOOPAMHATAMEN MaTepUAJbHON TOUKU IIPU €€ IBU-
JKeHuUu u3 TOYKu A B TOuKy B? Kak emé MOYKHO 3aJaTh IIOJIOXKE-
Hue marepuasbHOit TouKu? (OrTBeT. C HMOMOIBIO PagUyc-BEeKTODPA;
u3y4aioT PUCYHOK 1.2 yueOHUEKA.)
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3. CyilmecTByeT AOCTATOYHO MHOTO XapaKTEePUCTUK [IBUMKEHUA.
Ho mna mpoctoii Kiaaccuuranmum ABUKEHUN HaAM HAIO0 BCOOMHUTH
IBe XapaKTepPUCTUKU — TPAEKTOPUIO U CKOpocThb. Tpaekropusa —
9TO JUHUSA, IO KOTOPOU ABUIKETCS MaTepuaibHas TOUYKa. Bbiaess-
IOT ABUKEHUA: a) IPSAMOJUHENHOe U KPUBOJUHeITHOe; 0) paBHOMED-
HOe U HepaBHOMepHoe. B Gecele paccMaTpuUBAIOT 60NPOCHL: KaKoe
W3 YKa3aHHBIX ABU)KeHUII camoe mnpocroe? Kakoe nBu'keHue Ha-
3pIBalOT HepaBHOMepHBIM? Kak aBuskerTcsa mapuk mo Kéaoby? Kak
IBUKeTcA MeJ mo gocke? IlpuBemuTe nmpuMepbl HEPABHOMEDPHOTO
IBUMKEHUA.

4. Janee pelrarT IPOCTHIE 3 a1 a Y u.

1. JlokaskuTe IIOCTPOEHUWEM, UTO OIUCAHUWE IIOJOKEHUS MaTepPUaIbHONI

TOYKHM 3aBHCHUT OT BI)I60pa CHCTEeMBI OTC‘IéTa.

2. Bagaum: II., Ne 1, 2.
II1. Jomawnee 3adanue: § 1, 2%; II., Ne 5.

Ypok 3. PeweHue 3agay

3agauM ypoKa: IIOBTOPUTH IIOHATHE O CKAJAPHBIX WM BEKTOPHBIX
BelnunHAX; CcHOPMHUPOBATH YMEHHWA HAXOAUTH IIPOEKIIUI0O BEKTOpPA
Ha OCb, CKJAJbIBAaTh U BLIUNTATHL BEKTOPHBIE BEJIUYWHBI Ha IIPUMeEpE
BEKTOpa IepeMeIreHnsd.

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
1. IloBTOpPEHUE 10 Brimosnmenue Tecta
II. Vsyuenue u orpaboTka 30—35 Pacckas. Pemenue 3agau.
HOBOT'O MaTepuaja 3amnucu B TeTpagu
III. MomairHee 3ajmaHuTe 3—5 Coob11ieHre yUuTes s

I. 15 mpoBepKM IOMAIITHEro 3aJaHusA OPraHU3yeTCsA MUChbMeHHAd
pabora (TecT) MO BapMaHTaM.

Tect
Bapuanm 1
1. B KakoM 13 OTBETOB IIPpUBENEHBI JIUIIIb HAa3BAHUA MEXaHUYECKHUuX AB-
JeHmnii?

A. Kaura, moJsér nTuiibl, cucreMa orcuéra. B. JIuneiika, Koop-
OUHAaTa, ABUKEHUEe MalluHbl. B. [[BUKeHMe MAIIWHBI, IajeHue
A6J0Ka, KHuUra, Jgeskamias Ha crtose. I'. Koopauuara, Qusuue-
cKas BeJuYMWHA, nmagenue sosgoxka. I[. CTon, ABUKeHUE MAIIUHBI,
Bpemd.

2. Yto Taxkoe marepuajbHAad TOUKa?

A. Manenbkoe Teno. B. Maxkpockonuueckoe Teno. B. T'eomerpu-
yeckasa Touka. I'. Mogesns Tesa. [I. Her BepHOTrO oTBeTa.
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3. Kakoe 13 mepeuncIeHHBIX HUKE OBUIKEHUHN SABJSETCS MIPAMOJIMHEN-
HBIM "1 HepaBHOMepHBIM?

A. IBu:xkeHue MsAua, OPOIIEHHOTO BEPTUKAJIbHO BBepX. B. [[BuU-
JKeHre KOHIla cTpesiku 4yacoB. B. [IBuikenme 3emuu BoKpyr CosHIIa.
I'. IBusxkenme canok c¢ ropku. I[. Her BepHOTO OTBeTa.

4. Yrto Takoe cucrema orcuéra?

A. Cucrema xoopamuar. B. IIpamoyrospHas cucreMa KOODPAMHAT.
B. ®usnuueckaa BenmuunHa. I'. Hacsr. [[. Her BepHOTrO OTBeTa.

5. Yro mayvyaer KuHemaTukra?

A. Ilpupony. B. ®usuueckue Besuunubl. B. CTpoeHue u cBoiicTBa
Tea. I'. 3aKOHOMEPHOCTU WM3MEHEHUS IIOJIO}KEHUSA Teja C TeUYeHUeM
BpemeHu. II. Her BepHOro oraera.

Bapuanm 2

1. B xakoM 13 BBICKA3LIBAHUN II€PEUYHCIEHBLI TOJbKO (hU3UUYECKUEe BeJIU-
YUHBI?

A. MexaHuueckoe IBU)KeHUeE, BpeMsda, CKopocTb. B. Cucrema ot-
cuéra, Tejao, cKkopocthb. B. Kunemaruka, BpeMsi, MaTepuajbHas TOU-
ka. I'. Bpema, nBuikenue, teno. II. Her BepHOTO OTBeTA.

2. MeHsieTcs JIM IIOJIOKEeHME KHUIM, JesKalleil Ha croJie?

A. Her, He menserca. B. Cama KHHUra He MOJKeT IBUTAThCH.
B. Koopauuarbl KHuUru moctosuubl. I'. MeHsercss B BbIOPDaHHON cu-
creme orcuéra. I[. Her BepHOTO OTBeTA.

3. B xkakom ciIydyae ABUXEHUE TeJia HeJIb3dAd paccMaTpuBaTh KaK [ABUXKE-

HUe MaTepuaJbHON TOUKU?

A. IBusxkenue 3emun BOKpyr Comuna. B. [[BuskeHme cmyTHUKA BO-
Kpyr 3emau. B. JIBu:keHue moesna mo mapinpyTty MockBa — Kypck.
I'. IBuxenue geranu, oopabarbeiBaemMoil Ha TokapHoM crauke. [[. Her
BEPHOTO OTBeTa.

4. YTo Ha3BIBAIOT TEJOM OTcuéTa?

A. Cron. B. Hauano xoopauuar. B. dusuuecKyio BeJHUUYUHY.
I'. Teno — wactb cuctemsbr orcuéra. . Her BepHOTro oTBera.

5. Ha pucynke 1 ToukaMy OTMEYEHBI MOJOMKEHUS AT ABUKYIIUXCS CIeBa

HaIrpaBO TeJI 4uepe3 PaBHbI€e MHTEPBaJIbl BPEMEHU. I/IHTepBaJILI BpeMeHu

MeXAy ABYyMA OTMETKaMHK Ha BCeX II0-

Jocax oguHaKoBbI. Ha Kakoil mosoce

o (% IS JY® NS e e BNe 3aperucTPUpPoOBaHO pPaBHOMEDHOE [BU-
JKeHNe C HauOOJILIIIEN CKOPOCTHIO?
9 9 v v v II. VYyurenr QpPOHTAIBHO IIO-

BTOPSAET CKaJsAPHBbIE M BEeKTOPHBIE

9‘-’ v v v (pusuyecKkue BeJUUYUHBI, IIOHATUE
. . 9 9 TpaeKTOPUU, BBOAUT HOBYIO Xa-
e PAKTEepPUCTUKY [JOBUXKEHUSA — Ie-
eq 9 ") peMellieHue, ngajiee KOJIJIEKTUBHO
pelramlT 3ahadyl Ha CJOMKeHue u
BBIUMTAHUE BEKTOPOB, omOpeneJe-

Puc. 1
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HUe MPOEeKIIMU BEeKTopa Ha ocu KoopauHart. [[ad pelreHus peKo-
meugyem 3apmgauwm: II., Ne 10, 16, 20.
II1. Jomawnee 3adanue: § 1—3; II., Ne 8, 14.

Ypok 4. PaBHOMepHOE MNMpPSIMOJSIMHEAHOE ABUWXEHUue
n ero onucaHue

3agauu ypoKa: MOBTOPUTH CBOIMCTBA W OIPENEIUTH XapaKTepu-
CTUKUN DPaBHOMEDHOTO ABUKEHHUSA MaTePUAJbHON TOYKH; cHOopMUPO-
BaThb YMEHUS BBIAEJATHL TAKOHM BUJ ABUMKEHHSA U XapaKTepPU30BaTh
ero.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. IToBTOpPEHHE 10 Pemenue 3azau
II. Visyuenue u oTpaboTKa 30—35 Becena. IlocTamoBKa OIBI-
HOBOTO MaTepuaja T0B. Pacckas. Pemenue 3a-
raq
III. IloxBemeHue WMTOIOB. 2—3 BriseneHnue riaaBHOTO
IlomarrtHee 3amaHue

I. ¥V mockm m B TeTpaaAax pelnarT 3aJauyu, aHAJOTUUYHBIE 3aJadaM
B JOoMAIIIHe# padore, (PpPOHTAJIBLHO IIPOrOBAPUBAIOT IIPABUJIA JEMCTBUIL
C BEKTOpaMM.

II. IsyueHue HOBOTO MaTepuaJja OPraHU3YIOT IO CJIEAYIoIeMy
HJIaHy:

1. [lemoHCTpaIusa U olpenesenne ABjaeHuA (obpas aBiaeHUs). Bee-
neHue moHATUs: ckopoctu (puc. 1.9 m 1.10 yuebHUKA).

2. ITonyuyeHue ypaBHEHUA OBUIKEHUSA MaTepPUAJIbHOM TOUKU B BeK-
TopHO#t (¥ = T, + Ut) u cranApHO# (x = Xy + v,t) dopmax, mpu-
yéM NOpU NPAMOJMHENHOM [IBU)KEHWU CHUCTEMY OTCUéTa BbIOMpaeM
U3 OOHOUN OCM, a 3HAUYHUT, IIOJy4YyaeM OJHO ypaBHEHNE ABUYKEHIS.

3. I'padpuueckoe omucaHue MIPAMOJUHEHHOTO PaBHOMEDPHOTO IBU-
JKeHU.

4. Peumrenue 3agau: a) npuMep pelneHua 3amzauu 1 Ha c. 24
yuebHUKa; 6) II., Ne 22, 25, 26.

II1. Jomawrnee 3adanue: § 4; yup. Ha c. 23.

Ypok 5*. PeweHue 3apaud

OTpaboTKa 3HaHUU W (popMHUPOBaHNE YMEHUU MOJIXKHBI oOecIieum-
BaThCsA pPasHOOOpasueM BHUIOB JIesTeIbHOCTH. BO BTOPOI YyacTu ypoKa
BO3MOJKHO IIPOBEIEHNEe CAMOCTOATENbHOM paboThl, IPU 9TOM HAOIIYC-
KaeTcsa MCIOJIb30BaHUE yueOHUKA.

3amauva Aad KoJdJeKTuBHOro pemienms: II., Ne 28.
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CamocrosreasHasa padora

M/cC

_5,

_10,

Puc. 2

=100 1
=150 1

Puc. 3

1.

Bapuanm 1

MarepuanpHass TOUYKAa IIepEeMeCTUJIach U3
HAYajJa CHUCTEMbl KOOPAUHAT B TOUKYy M
¢ koopauHaramu x = 3, y = 4. Oupenenu-
Te MOJIYJIb BEKTOpa MepPeMEeIleHUs U ero
HPOEKIINM HA OCH U BBIMOJHUTE PUCYHOK.

Ha pucynke 2 msobpaskeHBI rpaduiu 3a-
BUCHMOCTH CKODPOCTU ABYX TeJ OT BpeMe-
Hu. IlocTpoiiTe rpaduKmM ABUKEHUSA TeJ,
ecjqyd B HAYAJBHBIA MOMEHT BpeMeHUu OHU
HaXOQWUJINCh B Hadajle KOOPAUHAT.

Bapuaunm 2

JBuKeHVE  aBTOMOOUJIA  OIKCHIBAETCS
ypaBHeHuem x = 20 + 10¢. Iloctpoiite
rpaduK aasi cKopocTtu aBTomMobOuiaA. Ompe-
IeauTe KOOPAWHATHI aBTOMOOWJIA U €ro
CKOPOCTH uepes3 5 ¢ mocje Hayaja ABU-
sKeHnsa. YeMy B 9TOT MOMEHT OBLIO PaBHO
nepemelneHue?

Ha pucynke 3 usobpakeHbl rpadUKU ABU-
JKEeHUSA [BYX MOTOIMKJNUCTOB. Ilo HuM
nmoctpoiite TpadUKU CKOPOCTH, OIpere-
JIUTe HaIpaBJeHWe U MOAYJIb CKOPOCTH.
Ilpenckaskure, BCTPETATCA JIU MOTOIU-
KJIMCTHI.

Homawnee 3adanue: § 5%; IL., Ne 29,
30.

Ypok 6*. OTHOCUTENIbBHOCTb OBUXEHUS

3agaum ypoka: IIOCTABUTH 3a7a4yy OMUCAHUA IBUIKEHUS MaTepu-
aJILHOM TOUKM B PasHBIX CUCTEMaX OTCUETA; PACKPBITH OTHOCUTEIh-
HOCTb TPAaeKTOPUM, IlepeMeIleHus, CKOPOCTH; BBECTH B3aKOH CJIO-
JKEHUS CKOPOCTell; cPopMUPOBATH yMeHHE ONUCHIBATH IBUMKEHUE
MaTepuaJbHOU TOYKM B Pa3HBIX CHUCTEMaX OTCUETA.

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. TIlocramoBka yueOHOIL 2—3 BBenenue yuutens
OpobJIeMbl YPOKa
II. syuenue m oTpaboTKa 30—35 Becena. IlocTamoBKa OIBI-
HOBOT'0 MaTepuaja T0B. Pacckas. Pemenue 3a-

radq

III. IlomBemeHme WUTOTOB. 2—3 Brigenenue riaaBHOTO
HomatrHee 3amaHVe
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I. B mauaje ypoKa CTaBSAT B0NPOCbL: UBMEHUTCS JIA IBUMKEHUeE,
ecau MbI OyoeM OMMCBIBATHL €r0 B PasHbIX cucreMax orcuéra? B uo-
0ol su cucrteme oTcuéra yao0HO omnuchiBaTh naBu:KeHue? (OTBeT.
Her.) Ilpu peienuun s3amadu ObIBAe€T HEOOXOAMMO IIEPENTH OT OIIKCA-
HUA OBUIKEHUA B ONHOII cucTeMe
OTCU€Ta K OIIMCAHUIO ABUIKEHUS v’
B APYroil cucrteme orcuéra. Kax
9TO cHeJlaTh — BOT yuebHas npo-
oslema ypoKa.

II. syuenue HOBOTO MaTepu-
ajla MOJKeT OBITH IIPeCTaBJIEHO
KaK pellleHue 3aJauu.

1. CraBuTcsa 3amada ONMCAHUS
IBUKEHHUS Tejla B IBYX CHUCTEMax
orcuéra: ofHa CHCTeMa CBS3aHa C
IOCKOIT, Apyras — C IBUKYIIEN-
cA IPAMOJIMHEITHO ¥ PAaBHOMEDPHO
auHeWKou (puc. 4). Yuureiab c o
TOMOIIBI0 YYEHUKA JAeMOHCTPU-
pyeT OBUKeHUe Teja IIPAMOJU- Puc. 4
HeltHO BBepx mo ocu OY.

2. ITocnemoBaTenbHO B Oecele pemraioT 3aadn: KaK U3MEHAIOT-
cAd KOOPAMHATHI Tejia B Pa3HBIX cucTeMax orcuéra? OpmHaKoBa JU
TPpaeKToOpusA ABUKEHHUS B pasHBIX cucremax orcuéra? Kak ompene-
JUTH mepeMerlieHue?

Ha mocke um B TeTpagsax OTMeUYAlOT IIOJOMKEHHEe Teja B Ha-
yaje U KOHIe [IBUIKEHUS, U300pasKaloT BEKTOPHI IepeMelre-
HUS Teja, IepeMeIlleHusa IOABUKHOU CHCTEeMbl OTCUéTa. Samnu-
ceIBaloT: Ary, = Ar; + Ar. OguHaKoBO JUM TepeMellleHue Teja B
pasHBIX cuUcTeMax oOTcuéra 3a omHO u To Ke Bpemsa? (OTsBer.
Her.)

3. Ilo yuebHUKY mOJIy4aroT (POPMYJIY OJIA CJIIOMKEHNSI CKOPOCTEI.

4. Pemenue sapgau: II., Ne 36, 39, 40.

II1. Bonpocwvl 0 nodgedenus umozog: mouyeMy TOBOPSIT, UTO Me-
XaHUYeCKoe JBUIKEHUE OTHOCUTEJbHO? MosKeT v ObITh TaK: B OJHOM
cucTeMe OTCUETa TeJIoO MOKOUTCSA, B Apyroii — msuskerca? Kaxkas Be-
JAYMHA, XapaKTepus3yIolasa IBUKEHUe Teja, He 3aBUCHUT OT BhIOOpa
cuctembl orcuéra? (OrBeT. Bpems.)

Homawnee sadanue: § 6%, 7*; yup. Ha c. 30 (1, 2).

Xl

Ypok 7. MrHoBeHHasi CKOPOCTb. YCKOpeHue

I. IlouaTHE CKOPOCTH IIOBTOPSIETCS U YIJIYOJSeTcsd C IIOMOIIBIO
pellleHus1 3ama4 W BOIIPOCOB.

II. TlomaTue ycKopeHUA wu3ydaeTcd Opu paboTe ¢ yUYeOHUKOM:
KOHCIIEKTUPOBaHMUe, BbIJEJeHre TIJaBHOTO, YCTHOE IIOBTOPEHUE II0
BOIIpOCAM H Jp.

II1. Jomawree 3adanue: § 8, 9; yup. Ha c. 33, 36.
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Ypok 8. [BU>XXeHue C NOCTOSAHHbIM YCKOpPEeHuem

3amaum ypoka: IPOJOJKUTH U3yUeHNe MIHOBEHHOM CKOPOCTU He-
PaBHOMEPHOTO ABUMKEHUS U YCKOpeHUs; chopMUPOBATH YMEHUE OIU-
CBIBATh ABUIKEHNE MaTePUAJbHON TOYKU C IMOCTOSHHBIM YCKOPEHUEM.

Ilman ypoka

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
1. TIloBTOpPEHUE 8—10 dpoHTANBHBEIN ompoc. Pe-
IIeHue 3axad
II. Isyuenue m oTpaboTKa 30—35 Becena. IlocTamoBKa OIBI-
HOBOT'O MaTepuaja ToB. Pacckas. Pemrenue 3a-
rad
III. IlomBemeHue WUTOIOB. 3—4 BrigeneHue riaaBHOTO

I[OMaH.IHee 3amgaHue

I. ¥V pmocku mpoBepsdeTcA peIleHMe NOMAITHEW 3ajadyu, ONUH U3
IMIKOJBHUKOB CaMOCTOSIT€IbHO PeIllaeT MoJo0HYI0 3amauy. PpoHTaIb-
HO IIOBTOPAETCA Teopus. Bonpocvl 0.5 noémopeHus: B KaKOU CUTY-
aly MCIOJIL3YIOT 3aKOH CJOMKEHUs CKOpoCcTei? 3aBUCUT JU OIUCA-
HUe IBUMKEHUA MaTepPUAJbHOU TOYKM OT BBIOOpPA CHUCTEMBI OTCUETA?
Kakyio cucremy pamuoHaibHee BbIOUpaTh? Kak ompenensioT cucTeMy
orcuéra?

II. YpoK HaCBIII[eH TEOpPeTUUYEeCKUM MaTepPUaoOM, KOTOPBLIA cHaua-
Ja cJenyeT pacCMOTPeTh KPaTKO, a 3aTeéM OCTAaHOBUTHLCA HA HEKOTO-
PBIX acleKTax MNpUW pelleHuu 3agad. IIpuBeném IocaemnoBaTeIbHOCTH
paccMOTpeHUus MaTepuaa.

1. OmpepnesieHVe U TOBTOPEHWE HEPABHOMEDPHOTO JBUMKEHUS.
Ilemoncmpayus onvima: OBUMKEHUE ITapuKka II0 KEJ100y, IajeHue
mauunka (9, c. 31 u ap.). OcHOBHOE CBOMCTBO HPSAMOJUHENHOTO
HEPaBHOMEPHOTO ABUIKEHUS — H3MeHeHHe CKODPOCTH.

Onucanve MI'HOBEHHOII CKOPOCTHM KaK CKOPOCTH B OAHHBINM MO-
MeHT BpemeHu. KakK ompeneauTh MOAYJIb UM HAIIpaBJIeHWEe MIHO-
BeHHO# ckopoctu? Ha mepByio dYacTh y4ueOHOII NOpPoOJIeMBI JaiOT
TEOPEeTUUYECKU OTBET C MOMOIbI0 yuYeOHWKA, BO BTOPOM UYacTu
ONUparTCA Ha OIIBIT.

2. OmpepesieHre YCKOPEHUS U PABHOYCKOPEHHOTO IBUMKEHUS Ma-
TePUAJIbHON TOUKU.

3. CKopoCcTh U ypaBHEHUA ABUKEHUS MaTePUAJbHOM TOYKH TIPU

Av

PaBHOYCKODEHHOM [JBUIKeHUU. VI3 ompenesieHNA YCKOPEHUA ¢ = N
t

IOJIy4aloT BBIPasKeHWe MJis CKOPOCTU, IIOTOM HaXOAAT IIPOEKIIUIO
YCKOpeHuA Ha OAHY Ocbhb. g OOBIYHBIX KJIACCOB C OIIOPOM HA IIPO-
CTOe BBEIPAKEHHe X = X, + Ax u pacmu@poBKOi AXx HOJIydaroT
KuHeMaTu4YecKoe ypaBHeHUe ABMKeHuA. CieayeT MOAUEPKHYTH, UTO

C €ro nmMoMoOIIbI0 MOXXHO PEIINMTh OCHOBHYIO 3aJadyy MEeXaHUKU.
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4. Ha gocke mso6paskeHbl rpadUKU YCKOPEHUA, CKOPOCTU, KOOP-
LUHATHL IPU IPAMOJIUHEIHOM PaBHOYCKOPEHHOM [ABUKEHUU MaTepu-
asbHOU TOuKU (puc. 5). OHM KpPaTKO KOMMEHTUDYIOTCSA yUUTEJEM.

. o *f @ | 0

)

/1
N

Puc. 5

III. Bonpocwsl 0aa nodgedeHus umozog: Kakoe ABUMKEHUE MBI U3Y-
yanu? IIpocTo JaM BBHIAEIUTH NPAMOJHHEHHOe PAaBHOYCKOPEHHOE IBU-
sKeuue Tejsia B npupoge? IlpuBenurTe mprmep TaKOro ABMMKEHUA. UTO
xapakTepusyer yckopenune? Kak 1151 paBHOYCKOPEHHOI'O ABUMKEHUS
PacCcYuTHIBAIOT CKOPOCTh, KOOpPAWMHATHI TOUKM? MOKHO JU C IIOMO-
IIbI0 YPaBHEHUS ABUKEHUSA ONpeleJUTh YCKOPEeHHUe, eCJIU N3BECTHBI
KOOpAMHAaAThl ABUMKEHUA TOYKHM, HadvaJIbHasd CKOPOCTH M BpPEeMA OABU-
JKeHusa?

Homawnee 3adanue: § 10; yop. Ha c. 41.

Ypok 9*. PeweHue 3apay

3amaum ypoka: copMUPOBATh YMEHUS BBIJEJIATH YCKOPEHHOe
OBUKEHNE U XapaKTepu30BaTh €ro ¢ IIOMOINbI0 (DU3UUYECKUX BeJIU-
YUH — YCKOPEHUS, CKOPOCTU, YPABHEHUS IBUIKEHUS.

Ilnan ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOaBI
1. TloBTOPEHUWE TeopuUU 10 VYeTHBIE ¥ TUCHbMEHHBIN
ompoc
II. ®opmupoBaHUe yMEHUIT 30—35 Pemrenne sagau, pabGora c
YIeOHUKOM
ITI. JomarmiHee 3amaHue 1 Coo011eHre YUUTEJIs

II. Bo BTOpoii uwacTu ypoKa B TIPynmoBOil paboTe BBIIOJIHAIOT
(dpoHTaNBHBIE 3KCIIEPUMEHTAJBHBIE 3aJaHUSA IO OIIPEEJIEHUI0 YCKO-
peHus IapuKa OPU PABHOYCKOPEHHOM [ABUIKEHUHU I10 HAKJOHHOMY
'KE100y. PekomeHayeM CIeyIOIYIO IIOCJIEeI0BATEIbHOCTh PAOOTHI.

1. IloBTOpeHUWE TEOPUU NO B0NPOCAM: MOYKHO JU IMapPUK MIPHU
OBUKEHUHU II0 JKEJ00Yy MOAeJaupoBaTh MaTepuaabHON Toukoii? Ka-
Koe OBU:KeHUe MbI Habaomaem? Kak MOKHO OIpenesuTh YCKOpeHue?
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(OrBer. IIpamo He namMepuTh; no GoOpMyJe OIpeaeeHUs ycxopeHZHa

at
He PacCUMTaTh; 3HAUUT, CJEAYeT MCIOJIb30BaTh Gopmyay S = Y J)

Kak ompemenurs monayib Iepemelrenus imapuxa? Kax ompemenuTs
BpeMsaA?

2. TIpu HeOOJBIIOM HAKJIOHE KEJ00a IIPOBECTH ABa-TPU OUbBITA C
OBU)KEHHEM IIIapuKa, ONPeNe/NTh CpelHee 3HAUeHUE MepeMeleHus
W BpeMeHU [IBUKEHUs, 3aTeM PaCCUUTATh YCKOPEHUeE.

3. KouTpoabHBIEe BOIPOCH U 3aJaHUA: KaKue xapaxkTe-
PUCTHUKU ABUKEHUS IIapUKa MOYKHO OIIPEeJeJUTh, 3Has yCKOpeHue?
PaccuuraiiTe MIHOBEHHYIO CKOPOCTH ITapUKa Iepex yaapoM O I(u-
auaap. Tounoe ju monyumiaoch 3HaueHne? KaxKoBBI IPUUYMHEL IIO-
TPEITHOCTeH IPU BBIITOJHEHUU OIBITOB?

II1. Jomawnee 3adanue: § 11%, 12%; yop. Ha c. 46, 48.

Ypok 10*. CBoOoAgHOEe nageHue u ero onucaHue

3amauM ypoKa: M3YUYUTh XaPAaKTEPUCTUKU CBOOOJHOTO MANeHUSA
Teja KaK YacTHOTO CJIydas YCKOPEHHOTO ABUKEHUA; IIPOLOJIKUATH
dpopMUpOBaHUE YMEHUU BBIAEJATH WM OIMHCHLIBATL ITPOCTEHINNEe MexXa-
HUYEeCKNe SBJIEHUA.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémser 1 MeTOxBI

1. TloBTOpPEHUE 5—17 YcTHaA TpoBepKa peIeHust
3amaa

II. Vizyuenne u orpaboTKa 30—35 Becena. IlocraHoBKa OIIBI-

HOBOT'O MaTepuaja ToB. Pacckas. Pemrenue 3a-
naq

III. IloxgBeneHME UTOTOB. 2—3 BrigeneHnne riaaBHOTO

HomalrHee 3amaHue

I. Ha 3emye ogHUM M3 PacIpPOCTPAHEHHBIX BUAOB MEXaHUUECKOTO
IBUYKEHUSA SIBJISETCS CBOOOAHOE IIaJeHNe Tejia. UTo 3TO 3a JBUIKEHIe
U KaK ero ONNCHIBATH — YyeOHble npolbJemvl ypoKa.

1. JIrogu paBHO 3aMeTMJIM, UTO BCE TeJia IamaloT Ha 3eMJI0. BbI-
IeJUM U OXapaKTepusyeM II0J00HOe IBUKEeHUeE.

JleMOHCTPUPYIOT Onbim: MajfeHre IIACTUINHOBOIO IIaPpUKA WM BATKH.

Bonpocvt 0ns opeanuzayuu Gecedvl: KaKOBO HadYaJbHOE COCTOS-
Hue tea? (OrsBer. OmguHAKOBOE IIO0 BBICOTE, C HYJEBOM HaAYAJILHONI
cKopocThio.) OpmuakoBo au magaioT tena? (OrBer. Her: nBuikeHue
YCKOpPeHHOe, HO YCKOPEeHUs pasHbIe.)

Ilepen yuéHbBIMM BCTaJ BOIIPOC: OT uero ato 3aBucuT? OIBIT C
mazeHreM TeJl IIPOoBesii B 0e3BO3AYIIIHOM IpocTpamcTBe. OOHAPYKU-
JI0OCh, UTO B 0Ee3BO3AYIIIHOM IIPOCTPAHCTBE pasHbie Teja IamaiT C
OoqMHAKOBBIM ycKopeHueMm. Ilouemy? (OTBeT. He meriaerT BO3AYX.)
IIpu ompepeieHNM SABJIEHUS HEOOXOLWMO OTBJIEULCS OT BO3AyXa.
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Haiitu momgxoasIinyoo MoAelb OKasajlloCh CPABHUTENHLHO HPOCTO. ITO
MOJKHO CJIeJIaTh, 3aMEHHUB TEJI0 MOJEJbI0 — MaTepPUAJIbHON TOUYKOM.
Tax Kak y Heé HeT padMepoB, TO BO3AYX Ha ABUIKEHUHE TAKOTO 00b-
eKTa BIUSHUA HEe OKAa3bIBaeT.

JIBUKeHMe MaTepruaJbHONM TOYKU IOJ AeMCTBUEeM IIPUTIKEHUT 3eM-
JIY TOJIYYMJIO HasBaHKE CBOOOTHOrO mameHus. (3aMeTuM, UTO 3TO —
OUHAMUUYECKOoe oIlpeleseHne sBJeHUs.) MoKHO Ju HaOGJI0IaTh B
yeaoBusax 3emuu cBoboguoe mamenume Ten? (Orser. Her, Henbss.
Ho mHOrme ciyuau mameHMs TeJl XOPOIIO OMUCHIBAIOTCA 3aKOHAMU
CcBOOOJHOTO TaJleHUsA.)

2. KakoBbl 3aKOHOMEPHOCTU CBOOOMHOI'O HaleHUs — CJIeAYIOIast
yuebHasa npobaema ypora. OHa perraeTcd IPU PACCMOTPEHUU KOH-
KPEeTHBIX 3ajmad.

Tak Kak cBOOOAHOe TajJeHNe — 35TO ABMIKEHHE MaTepHUabHON
TOUKH C YCKOpDEHHEeM g , TO [AJA OIUCAHHUA ODTOTO IBUKEHHUS IIOJ-
XOIAT COOTBETCTBYIONIME (POPMYJIbI KUHEeMaTuKu. [IpyMeHuM UX AJIs
TPEX caydyaeB CBOOOTHOIO MANEHHUs: a) ABUIKEHNE C HaYaJbHON CKO-
poCThIO, HAIpPaBJIEHHOM II0 BepTHUKaJuW; 0) IBUKEHUE C HadyaJbHOU
CKOPOCTBIO, HAIIPABJIEHHON II0 TOPU3OHTAJIM; B) ABUKEHUE C HaAUAJb-
HOUM CKOPOCTBHIO, HAIIPABJEHHOW IIOJ YIJIOM K TOPU30HTY.

Y mocku cHauajia pelramT SKCIePUMEHTAJbHYIO 3aJady IO OIIpe-
IeJeHUI0 BpeMeHW MaJeHUusl IapuKa CO CTOJa, 3aTeM KOJIJIEKTUBHO
paccmaTpuBaoT HamboJjiee CJIOKHBIA BapuWaHT CBOOOLHOTO IIaAeHUSd
(samaua 4 u3 yup. Ha c. 54 yuyeOHUKA).

II. OTpaboTKka M3yUeHHOTO MaTepuaJja IIPOSOJKAETCS HPU perlie-
HUU 3ajJad B XOAE CAMOCMOSLMeNbHOl pabombl, B pPes3yjbTaTe KO-
TOPO¥l HECKOJIbKO PaboT OIleHMBAaeTCH.

1. Ha BwicoTe 20 M OT MOBEPXHOCTU 3€MJIM BEPTUKAJIBHO BBEPX OPOCHIN

TeJio co ckopocThio 10 m/c. C Kakoii CKOPOCTHIO OHO yIIaféT Ha 3eMJII0?

2. Majgpuyuk OpoCUJ FOPU3OHTAJIBHO MSAY M3 OKHA AOMa C BbICOTBI 20 M.

C Kakoii CKOPOCTBhIO OBLIT OPOIIIEH MAY, €CJU OH yHaJl Ha PACCTOSHUU
6 M or goma?

NugusunyanpHo pemiator 3amauu: II., Ne 81, 87, 93.
II1. Jomawree 3adanue: § 13%, 14%; yup. Ha c. 54.

Ypok 11. PaBHOMepHOe ABMXEHUEe MaTepuasibHOM TOYKU
no okpyxHocTu. PewneHue 3apau

3agauM ypoka: M3y4YUTh OCHOBHBIE XapaKTEePUCTUKU KPUBOJMHEH-
HOT'O IBW)KEHUS HA NMpUMepe ABUIKEHUSA II0 OKPYIKHOCTH — TPAeKTO-
puIio, IepeMellleHNe, CKOPOCTh W IeHTPOCTPEMUTEJIbHOE YCKODEHUE,
nepuon; chOpMHUPOBATHL YMEHUE DeIlaTh 3aJauu.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

I. IloBTOpPEHUE 10 Pemrenne 3agau. @poHTATB-
HOe IOBTOpPEHUe
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IIpodonxcerue

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
II. Msyuenue HOBOro Ma- 15—20 Becena. IlocramoBKa OIBI-
Tepuaja ToB. Pacckas. 3ammcu B
TeTpagu
III. ®opmupoBanme yMeHUit 15—20 Pemrenue samau
IV. IlomairHee 3amaHue 1 KomMmenTapuit yuurens

I. C mesbo GopMUPOBAHUSA YMEHUHN Y TOCKU OOBACHAIOT PellleHne
OIHOM M3 AoMAaIIHUX 3aAau. IlapajiesbHO pelraioT HOBYIO 3aZaduy.

C Kakoii BBICOTHI T'OPU30HTAJIBHO cO cKopocThio 10 M/c GbLIO OPOIIEHO
TeJ0, eCJIM NAJbHOCThL mojéra cocrasmyua 10 m?

II. ITpuBeném pasBEPHYTHIN IJIaH M3YUYEeHUA HOBOTO MaTepuasa.
1. B mpupone, oueBUIHO, KPUBOJHHEIHOE ABU)KEHHEe Tel 0Oojee
pacmpocTpaHeHO, ueM NOpAMoJuHeiiHoe. [[aBaiiTe HIpUBeAEM HIpUMe-
pBIL... JlokaskeM, UTO KPUBOJUHEWHOE NBUIKEHUE CJIOYKHEEe IPAMOJIU-
HeitHOrOo. HO cHauana BHOBH BhIGEPEM MOJEJH TeJIa — MaTEePUATBHYIO
TOUKY. Bo-TIepBBIX, IPU KPUBOJMHENHOM ABVKEHUU MAaTEPUATHLHON
TOYKU MEHSAETCS He OJHA KOOPAUWHATA, BO-BTOPHIX, CKOPOCTH BCE BpeE-
MA MeHSeT HalpaBJieHWe, a 3HAUUT, NBUKEHWe BCerjga YCKODPeHHOe.
IIpy wm3yuyeHMM KPUBOJIWHEHNHOTO MABUIKEHUS [JBU)KEHUE Ha Kask-
JIOM y4YacTKe MOYKHO IIDEJICTaBUTH [ABHXKEHUEM IO Iyre OKPYKHOCTH
(puc. 6). ITosTomy obpaTuMcs K OMUCAHUIO IBU-

- ~

e ~< JKEHUSA MaTepUabHOM TOYKU IO OKPYIKHOCTHU.
// \\ 2. PaccMoTpuM BaKHBIHM, HO YAaCTHBIN CJIy-
| \ yalli KPUBOJMHENHOTO IBUIKEHUS — PpPaBHO-
| | MepHOe BpallleHne MaTepUaJbHON TOYKU II0
\\ R, / R, OKpyKHOCTH.

\\ / ITo Momysi0 CKOPOCTH HMOCTOSAHHASA, IO HA-
Sl f npaBJjieHU0 — MeHsAeTcA (puc. 7). Ilepemerre-
\_/ HUe HaIpaBJeHO II0 xoplie AB u He COBIaJaeT

¢ HampaByeHHeM ckopoctu. OmnpenenuMm Mo-
IyJb ¥ HallpaBjeHVe YCKOpeHudA (paccKas IIo
JIOTUKEe y4yeOHUKA).

Bonpocvt 0as opeanHusayuu Oecedvl: OT
Yero 3aBUCUT MOJYJb YCKOPEHUS IPU PABHO-
MEPHOM BpAIIEHUUW TOUYKHU II0 OKPYIKHOCTH?
WameHsieTcsi U yCKOPEHWE IIPU TAKOM [JBU-

Vy skeHun? MoskeT Jn MaTepuaNbHas TOUYKA
OBUTATHCS [0 KPUBOJIWHENHON TPaeKTOPUU
6e3 yckopeHua? MeHsderca JIM YCKOpeHUe
Opu PaBHOMEPHOM [IBUIKEHUM MaTepUaIbHON
TOYKU II0 M300paKEHHOIN Ha PUCYHKE TPaeK-
Topuu (cm. puc. 7)?
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3. yia omucaHmsa pPaBHOMEPHOTO BpAIleHUs MaTePUAJTbHON TOU-
KM TI0 OKPYKHOCTU MCHIOJIb3YIOT XapPaKTEPUCTUKY «IEePUOJ obpaiie-
2nR

HUS», T. €. BpeMsa T omaoro obopota. IIpm sTOM CKOPOCTH U = T

III. KosneKTUBHO pemIaioT HEeCKOJbKO TUIMUYHBLIX 34 1ad.

1. Ilepuon obpairieHusT KOCMHUYECKOTro Kopabasa BoKpyr 3emuaum 90 muH,
BeIcOoTa opbuThl 320 KM. UeMy paBHA CKOPOCTh KopabJisa?

2. OmpegmenuTre CKOPOCTh M YCKOPEHUE KOHIIA CEKYHIHOM CTPEJKU YacoB,
ecau eé miauHa paBHa 10 cm.

3. C xakuM yCKOpeHHeM BpalaeTrcsa 0elbEé mpu oT:KuMe B OGapabaHe CTU-
pasbHOM MAaIWHBI, ecau paguyc 6apabana 20 cm, a yacTora ero Bpa-
mieaus 600 06./Muu?

IV. Jomawnee 3adanue: § 15; II., Ne 105.

Ypok 12*. PeweHue 3agay (pe3epB yuutens)

Ypok 13. MocTtynaTtesbHOEe M BpalwaTesibHOe ABUXEHue
TBEpAOro tena

3amaumM ypoka: BBECTH MOHATHE 00 aOCOJIIOTHO TBEPAOM Teje KakK
MOJIeJIN TeJia; ONPEeAeIUTh IPOCThIe MeXaHNUeCKre NBUIKEeHUs TBEPIO-
ro Teja; ONPEAeUTh XaPAKTEPUCTUKU ABUIKEHUS TBEPAOTO Teja —
TPaeKTOPUIO, YIJIOBYIO U JUHEWHYI0 CKOPOCTH M IpP.; CPOPMHUPOBATH
yMeHUe IIPUMEHSTHL MOJEJIb TBEPIAOTO TeJja IJd ONUCAHUS IBUMKEHUN
TeJI; OIIpeneJiMTh I'DaHUIIbI IIPDMMEHMMOCTU MOJEJIN «MaTepuaJibHasd
TOYKa».

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBbI
I. IToBTOpPEHHE 5—7 YerHBIE ompoc
II. VizyueHnue HOBOTO MaTe- 15—20 Pacckas. IlocTaHoBKa OmBI-
puaia T0oB. Becega. PaGora ¢ yue0-
HUKOM
III. OrpaboTka 3HaHUIT U 20 Permtenue samau
YMeHU N
IV. Nomamuee 3amanue 1 KoMmMenTapuit yuuress

I. B mauajyie ypoka OCYIIECTBJSETCA KpaTKas IIPOBEPKa IOMAIII-
Hero 3azaHmA. PPOHTAJIBLHO HOBTOPAIT B0NPOCHL: KaKue OO0BEKTHI
MBI M3yuaeMm B mMexaHuke? Kaxkyio mozesnb Tena mbl BBeau? Kax oma
onpenensercsa? Ilouemy ajAa M3ydYeHUA ABUMKEHUA Tejla MCIOJb3YIOT
mozenu? Yro mHaseiBaroT momenbio Tesna? (Orser. To, ueM MOMKHO
3aMEHUTH TeJO C IeJbI0 M3YUYEeHUs ero CBOWCTB U ABUIKEHUIA.)

II. ITpu sm060M JM ABUIKEHUM TeJa MOYKHO MCIIOJB30BATH TaKYIO
ero Mozenab, Kak marepuaybHas Touka? (OrBerT. Her.) Hampuwmep,
KHura spamgaerca. C IIOMOIbIO MATEPHAJbHOM TOUYKKM MBI HE CMO-
JKeM aJeKBaTHO OIHcaThb 9TO ABm)Keuue. Ilouemy? Kaxwme momenu
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Tesia eié cymlectByior? Korga m Kak uX cJiegyeT HMCIOJb30BATH —
OCHOBHBIE yyeOHble npolbJiemb. YPOKA.

1. Beemenue moHATUA 00 aOCOJIIOTHO TBEPAOM TeJjie KaK MOIEIN
Tesa. Bonpocvl 0aa opzanHusayuu O6ecedvl: €CTh i abCOJIOTHO TBED-
noie tena B mpupone? (OrBeT. Her.) B xKakux caydyasx HeoOXomu-
MO IBH)KEHINE TeJla MOAEeJHPOBATH ABHXKEHUEM aOCOJIIOTHO TBEPLOrO
Tena? Kakas mus mogeseii Tela — MaTepuajbHas TOYKa WJAU abCco-
JIIOTHO TBEpmoe Teao — cioykHee? Kaxkas M3 HMX TOYHee ONMCHIBAET
IOBUMKeHHe Teja?

2. ITocTymaresbHOE ABU;KEHME: OIPelesieHIe, JeMOHCTPAL[USA OMbI-
ta. IIpu mocTymnaTesbHOM ABUKEHUU BCE TOUKU TBEPAOrO TeJjia NBU-
JKYTCA OJWHAKOBO (BUJ TPAaeKTOPUH, IYTh, IepeMeIleHue, CKOPOCTh,
YCKOpeHHe), II09TOMY AOCTATOYHO OIIMCATHL ABUIKEHMNE OMHON TOUKU.
Bri6op aToll TOUKM — 3a HCCJIeIoBATEeIEeM.

3. BpaiaresnbHOe IBUKEHINE: ONpPeIe/IeHne, NeMOHCTPAIUA OIbI-
ta. Bonpocvl 0aa opzanudayuu 6ecedvl: Kakve QPUIUUIECKUE BEJIUYM-
HBI BBOIAT JJIsI XapaKTePUCTUKHU BpalljaTeJbHOro aBm:xeHus? Oguua-
KOBa JIX yIJIoBasg CKOPOCTb ToueK Tesma? Kaxk ompenendaioT JUHEHHYIO

cKopocTh TOouKu Tesa? OAMHAKOBO JIM YCKOpEHUe
2 [ds» Pas3HBIX YacTell Bpallalollerocs TBEPAOro Teja?
- =2 IIT. PexomeHAyeM pacCMOTPETH CJEAYIOIIVE Y II-
2 Pa’KHEeHUd:

1. Hokakure, 4YTO IeJajib BEJOCUIIELA YIaCTBYET B IIO-
cTynaTteJabHOM ABUKeHHHU (puc. 1.59 yuebGHUKA).

2. Kax ABUIXKETCA TeJIO, €CJIX OABE €0 TOUKHU ABUMKYTCA
¢ pasubiMu cKopoctamu (puc. 8)? Kax mampasyieHa
oCh BpalmeHus?

3. Ilpumep pemrenus 3amauu (3amada 1 Ha c. 62 yueb-

7 L. E’lz 0 HHUKA).
- 4. II., Ne 108, 110.
Puc. 8 IV. Jomawmnee sadanue: § 16; yup. Ha c. 61.

Ypok 14*. PeweHue 3apad (pe3epB yuurtens)

Ypok 15*. O6o0waowee nosropeHue. KoHtponbHas
paboTa

3amaumM ypoKa: CUCTeMAaTHU3UPOBATh 3HAHUSA O BUAAX ABUMKEHUS U
ero KMHEeMaTUYeCKUX XapaKTEePUCTHUKAX; AUAarHOCTUPOBATHL YCBOEHUE
3HAHUN U yMEHUH.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. IlocTaHOBKa OCHOBHOII 7—10 dpoHTANIbHOE MTOBTOPEHUE.
yueOHOM mpobJieMbl YPOKA. PabGora ¢ yueGHUKOM
Cucremarusanus 3HAHUKN
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IIpodonxcerue

Jdransl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
II. KouTrposbHas pabora 30—35 Pemrenue 3amau
III. Jomarmiuee 3amaHue 1—2 3anuch Ha JOCKe

I. B KuHeMaTHKe BBIAEJSIOT OCHOBHBIE BUIBLI ABUKEHHUIN U OAiOT
ux xapaktepucTuku. B tabaurie 1 (c. 28) cucreMaTu3mpoBaHO TJIaB-
HOEe M3 M3YUEeHHOTO MaTepuaJa.

II. TTo kmHemMaTUKe OJIA KOHTPOJS 3HAHUU JIydIlle BCETO HCHIOJIb-
3o0BaTh TecT (cMm., HanpuMmep: Kadapauu O. ®. 3aganus AJs UTO-
TOBOTO KOHTPOJA 3HAHUI yuamuxcs mo ¢usuke B 7—11 Kiaccax. —
M. : IIpocsemrenue, 1995. — C. 58—67). Huxe nmpuBOAATCA Bapu-
AHTBI KJIACCUYECKON KOHTPOJLHON PabOTHI.

1.

\S]

w

KonrpoasHnas pabdora

Bapuaum 1

ABTOMOOMIIb, €XaBIIUI CO CKOPOCTBHIO
20 m/c, HAUYaJ TOPMO3UTHL U OO OCTA-
HOBKH mpomén nyrb 20 m. C xakum
yckopenuem oOH pgsurasicsi? CKOJIBKO
BPE€MEeHU TOPMO3UJI?

OxapaKkTepuayiiTe IBUKEHUE MaTepu-
asbHON Touku (puc. 9). C KaKUM yCKO-
penuem onHa aBuranack? Kakoii myrts
mpoIllljia 3a BpemsdA, paBHoe 5 c?

Ha Kakyio BBICOTY IOJHUMETCS CTpe-
Jla, BBINYIIEHHAs U3 JIYKA BEPTHUKAJb-
HO BBEpPX co ckKopocThio 10 m/c? Hemy
pPaBHO IIepeMellleHre CTPeJbl MPU Ia-
neHuyn eé Ha 3emu0? CoOnpOTUBIEHMEM
BO3yXa MOYKHO NpeHeGpeub.

Bapuanm 2

VpaBHeHUE NPAMOIUHENHOTO [IBUIKE-
HUSA MAaTePUAJIbHON TOUKMH X = 4 — 4t +
+ 4¢2. C KaKUM YCKOpEHHeM IBUTaJIOCh
Teso? B Kaxkoil MOMEHT BpEeMEHH ero
CKOPOCTH paBHA HYJIIO?
OxapaKkTepuayiiTe HABUIKEHUE MaTe-
puanbHOil Touku (puc. 10). C xaxum
ycKopeHueM oHa aBurajiachk? Kaxoit
oyTh mporia 3a 2 c?

TounnbHbIl Kpyr pazmycom 10 cm
umeetr nepuon Bparenus 0,01 c. Uemy
PaBHBI CKOPOCTh U IIEHTPOCTPEMUTEIb-
HOe YCKOpeHUe ToueK, Haumbojee ynaa-
JéHHBIX OoT ocu Bpamenus? (IIpwu-
MeuaHue. IIpu peleHUU BBITOJTHUTE
TOSICHAIONININ PUCYHOK.)

'Ux,
M/c

40 |
30 1
20 4
10 1

M/c
20 1
154

10 1

0 1 2 3 45 tc

Puc. 10
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Bapuaum 3 (undusudyanvro)

1. CKOJIbKO BpeMEeHU [1aJajio TeJIo, eCJaU 3a MOCJefHre 2 C OHO IIPOJIETeJNIO
60 m? CompoTuBJIeHHEM BO3AyXa MOXKHO IpeHeOpeUb.

2. Jlogka, umermIas CKOPOCTb OTHOCUTEJIBHO BOABI 6 M/C, JOJIKHA Iepe-
ceyb pPeKy Ho KpaTdaimemy mytTu. Kakoil Kypc OoTHOCHTEJIbHO Oepera
HAJO Jep:KaTh IPU IIeperpaBe, eCau CKOPOCTh TeueHus BOABI 2 m/c?
Pertenve mosicHUTe PUCYHKOM.

3. Jloka)KuTe TUIIOTE3Y O TOM, YTO aBTOMOOWJIL MOYKET JBUTATHCS II0 BBI-
nyKJoMy MocCTy pamzuycom 40 M Tak, YTO €ro IeHTPOCTPEeMUTEIbHOe
yCKOpeHUe OyIeT PaBHO YCKOPEHHIO CBOOOJHOTO IaleHUsd.

II1. Jomawrnee 3adanue: II., Ne 73, 75.

FNABA 1l. SAKOHbl HbIOTOHA

Tema «duunamurka» B 10 Kjacce, mo HallleMy MHEHUIO, TOJIXKHA
OBITH IIPEACTABJIEHA B COAEP:KATEJLHOM U OPTaHMUBAIMOHHOM IIJIaHe
TpeMd dYacTAMHU: 3aKoHaMu HbIOTOHa, 3aKOHAMHU B3aMMOENCTBUM
(cui), a TaksKe IMPAKTUKYMOM IO perieHuio 3amadu. Ha mpakTuxkyme
IpeAIioyaraeTcsa KOJIJIEKTUBHOE ¥ WHAWBUAYAJIbLHOE DeIlleHue 3ahad.
Vpoku perlieHus: 3a7a4 MOYKHO IIJIAHUPOBATH W IIOCJ€ M3YUEHUsS KOH-
KPETHBIX TeM.

JMuHaMuKa U3yvaeT MPUUNHBI YCKOPEHHOTO ABUMKEHUS TeJl — Aei-
CTBUA Ha HUX APYTUX TeJl, MAaTePUAJIbHBLIX 00beKTOB. CaMbIM OOIITUM
3aKOHOM, KOTOPBIM OMUCHIBAET PE3yJbTAT AEMCTBUS OJHOTO Teja Ha
Ipyroe, ABJIAeTcA BTOpOU 3aKoH HrioroHa. OH ycTaHaBJIWBAET CBA3b
MeXKIy CJAeAYIOIUMN XapaKTePUCTUKAMMU: CHUJIOH, MPUIOKEHHON K
TeJy, MAaccoil 9TOro Teja W ero yckopeHuem. Takum obGpasom, II0-
SABJSAETCS BO3MOJKHOCTH II0 M3BECTHBIM MAaCCe U CHJIE OIPeNe/IUTh
YCKOpeHMe, a 3aTeM MU [IPyrue KUHeMaTUYeCKUe XapaKTePUCTUKU
nBuskenuda. [Ipu nsyueHuu 3aKkoHOB HbIOTOHA HEOOXOAMMO IIOMHHUTD,
YTO OHU IPUMEHUMBI JJIS ONWCAHUS ABUKEHUS MaTePUAJIbHON TOU-
KM B MHEPIUAJIBHON CHUCTEME OTCUETA BHE 3aBUCUMOCTU OT IIPUPOJBI
MeHCTBYIOMIel CUJIBI.

B 1mesiom nipu M3ydeHUM NMHAMUKU COBETYEM OPMEHTHPOBATHLCA HA
dopMuUpoBaHUE CIEAYIOUIUX YMEHUIL:

— BBIAEJATH (pusuuecKue ABJIeHUSA (00bEKThI, UX ABUIKEHUI) U Xa-
paxTepu3oBaTh MX (PUBUUYECKUMU BeJIUUYMHAMU (Maccoii, CUJION U Jp.);

— NIPUMEHATHb 3aKOHbI W NPUHIUINBI JUHAMUKU IS ONUCAHUS
TUMWYHBIX MeXaHHUUYECKUX [IBUKEHHU (Hampumep, 3aKOHBI B3anMMO-
neficTBUS TeJl);

— IIJJaHVWPOBATh U IIPOBOAUTH IIPOCTEHINNE BKCIEPUMEHTAJIbHBIE
uccjaenoBaHusa (3aBUCUMOCTU: CUJIBI TPEHUS OT ...; CUJBLI YIPYTOCTHU
OT ...; JDAJbHOCTH IIOJIETA OT ...), IIPEACTABJATH (B Buze rpadmKoOB,
TabJUI], PACUETOB) U MHTEPIPETUPOBATH UX PE3YJIbTaThI;

— pasjnyaTh METOABbI HAYYHOTO Io3HaHUA (HabJI0meHUe, U3Mepe-
HUe, TOCTPOeHNe TUIOTe3, MOJAeJINpPOBaHNe, OJyUeHre CIeICTBUM) U
OPUMEHATh WX IPU OINMCAHUU MeXaHUUYECKUX ABJIEHUI;

— ompenensaATh Xapakrtep 3HaHus (pakKT, TUIIOTE3a, 3aKOH, IIPUH-
IUII, MOJeJb, TeXHUUYECKUIl 00BbeKT U Ip.);

26



— IIPUMEHATH IIOJyYeHHBbIe 3HAHUA IJId O0BbACHEHUS OKPYIKaio-
IUX SBJIEHUN B NPUPOJE U TEXHUKE, OIeHWBATHh I'DAHUIIBI IIPUME-
HUMOCTY 3HaHU# (3akoHOB HpiloToHa, 3akoHa I'yka, momenm tema —
MaTepUuaJbHON TOUKH U Ap.);

— COCTaBJATH IPOCTEHIIMe 3afjaym 10 00pasIy.

Ypok 1. Tena n ux B3ammogemncrTeve. iBneHne MHepuumn

3amaum ypokKa: pPacKpbITh COAep:KaHWe NPUHIIUIIA TPUIUHHOCTH;
yl"JIy6I/ITI) IIoHATUE MaTepI/IaJII)HOﬁ TOYKHN; BBECTH IIOHATHUA O B3al-
MOJEeHCTBUM TeJ U CBOOOJHOM Tejie; PACKPBITH CYTh MHEPIMAJIHLHOTO
OBUKEHHUSA KaK HAeaJIbHOTO IBUKEHUs; cHOpMHUPOBATH YMEHUS BBI-
IeJATh B3aMMOIENCTBUSA W NEUCTBUS TeJ, KAaUYeCTBEHHO XapaKTepu-
30BaTh UX.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI

I. IToBTOpPEHHE 10 Becena mo Bompocam

II. M3yuenue HOBOTO Ma- 20—25 Pacckas. IlocranoBka u 00-

TepuaJia CyJKJAeHMe OIbIiToB. PabGora
Cc yUeOHUKOM

III. CamocTosTenbHass pa- 10 DpOHTAIBHBINA dKCIIEPUMEHT.

6ora 3amnucu B TeTpagu

IV. IloaBemeHue HUTOIOB. 2—3 BroigeneHue riaaBHOTO

MomarlrHee 3ajgaHve

I. OGey:xaenre pe3ysibTaTOB KOHTPOJIBHOUM paboThHI (TecTa) IO Ku-
HEeMATUKe COUYeTaloT C IMOBTOPEHWEM OCHOBHBLIX IIOJIOMKEHUN M3yUeH-
HOr'0 MaTepuaJa.

Bonpocwvt 05 opeanusayuu 6ecedvl: ITO HA3BIBAIOT MEXaHUUYECKUM
nBuwskenuem? Kakwme Buabl ABUIKeHUs (II0 TPAeKTOPUU, CKOPOCTH,
ycKopeHunio) Bbel udyuaan? Kaxkwme m3 Hux HamboJiee paciIpoCTPaHEHbI
B mpupoge u TexHuke? UTo Takoe mMaTepuasbHas TOYKa? 3aueM 9TO
noHATHe BBoAuUTCcA? UTO Ha3bIBAIOT cucTeMoit orcuéra? I[iss uero oHa
HeoOxonuMma? C IIOMOINBI0 KAKUX ABYX METOHOB MOYKHO OIPEIeIUTh
XapaKTepUCTUKU ABUKEHUs (KOOPAUHATY, BPeMs, CKOPOCTh, YCKOpe-
Hue)? IIpu DOBTOpPEHUM HUCIIONL3YIOT Tabsauily 1.

II. B guHaMuKe M3y4aiOT MIPUUYNUHBI MEXAHWUYECKOTO ABUKEHUS
TeJI, T. €. BCKPLIBAIOT IPUPOJY MEXaHUUYECKOTO IBUIKEHUA, (POpMY-
JUPYIOT MPUHIIUO IPUYNHHOCTH W HA 9TOM OCHOBE OIIPEAesSAI0T Xa-
PaKTepPUCTUKY OBUIKeHHs. lIpeajaraeM TaKyio IIOCJI€JOBATEIbLHOCTH
M3yYyeHUs HOBOTO MaTepHaJa.

1. C gaBHUX BpeMEH JIOAU 3ayMBIBAJINCH: KAKOBBI IPUYUHBI PaB-
HOMEPHOTO U YCKOPEHHOTro ABMiKeHU# Ten? OAMHAKOBBI JU MPUUUHBL
9TUX ABIMKeHMIT? B Bompocax mpencTaBieHa OCHOBHAA YyueOHAs NPO-
Oslema TAHHOTO M CJEAYIOIIEro YPOKOB.
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Tabauya 1

KnnemaTura

o V/- 1
DAaKTHI
e CyIecTBOBaHUE TEJI;
orpesesyieHe MaKpPOCKOIMYECKOTO TeJia

o OmpeneneHre MEXaHNIECKOTO IBUKEHUSA; IIPUMEPEI
MEeXaHUYECKOro IBUKEHUS TeJI

o Kiaccucpukaimsa qBmsKeHMiI Tesa:
IIPAMOJIMHENHOE U KPUBOJIMHEHOe, PaBHOMEPHOEe
7 YCKOPEHHOE

o IIpocTpaHCcTBO U €ro CBOHCTBA;
onpeneJyieHNe CUCTeMbl OTCUETa

Monens

L4 MOIIeJIPI TeJada — MaTepraJbHasd TO9Ka )78
abCcoJIIOTHO TBEPAOE TEJIO

° Onpe,ueneﬂme CbI/ISI/I‘—IECHI/IX BeJIMYNMH —
KOOPAMHATBI, CKOPOCTY, YCKOPEHMS

* 3aKOHOMEPHOCTH PABHOMEPHOIO IIPAMOJIMHEIHOTO
OBVKEHUS TOYKM: D=const, x=xy+v,t

°* 3aKOHOMEPHOCTH PABHOYCKOPEHHOIO
HpHMOJI]/IHeI/IHOI‘O OBVIXKEHIUA TOYKI:

1
X=Xy + V.t +§axt2, Ve =Vpe T Ayt

l _ r C
Chepcraws
* OnucaHue CBOOOLHOIO MaEHN

* PacuéTr XapaKTepUCTUK Pa3HBIX ABUMKEHNI
(cKOpoCTD, IIepeMeIlieHue, Iy Th, YCKOPeHue)

e Banaucrurka
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O6 mcTopuM IIOMCKOB OTBETOB HA OTU BOIPOCHI YUUTEJSb KPaTKO
na@OPMUPYET IIKOJbHUKOB. JKesaTeqlbHO HmpuBeCTH MUTATHI U3 Ha-
YYHBIX TPYHOB.

O6wuill 6vL600: HaydHble B3HAHUA (POPMUPYIOTCA IIOCTEIIEHHO,
TPYAOM MHOTUX YUEHBIX.

OCHOBOTIOJIO}KHUKOM JUHAMHUKU SABJIAETCA TeHUAJBHBIA (QUIUK
Hcaaxk HeioroH. OH xuua B XVII B. B Aurinu. AHTJIUS TOTO BpeMeHU
u3 arpapHOil CTpaHBI IIpeBpalajach B MHAYCTPUAJIbHYIO. BBLICTDPBINA
POCT TPOMBIIIIJIEHHOCTH TPe6OoBaJ HOBBIX TEXHUYECKUX M300pPETEeHUIA.
Ho paGora TeXHMYECKUX YCTPOUCTB HYIKAAJach B HAYUYHOM OOOCHO-
BaHuu. Tak NmpaKTUKa CcTUMyJaupoBajsa pasButue ¢pusuku. HbOTOH
cTajl IepPBBIM Cpey YUYEHBIX TOr'0 BPEMEHU.

2. Ilpy KaKuX YCJIOBUAX IIPOUCXOAUT YCKOPEHHOE [IBUIKEeHUe
Ten? MHOroumcjeHHble HAOJIOAEHUSA U OIBITHI IIO3BOJUJU CIeaTh
6bL600: TeJI0 NIBUMKETCS YCKOPEHHO, €CJIM Ha Hero AefcTByeT APyroe
TeJO WU Teja. B BBIBOJe YUEHBIX MOXKHO ybemuThbcsi camomy. Ilo-
CTaBUM TIIPOCTHIE ONbLMbL: a) MY CBOOOAHO IazaeT Ha CTOJ MOJ Iei-
crBueM 3emJiu; 0) KapaHIalll HauWHaeT ABU)KeHUEe, T. €. U3MeHdAeT
CBOIO CKOPOCTh, IOJ AeliCTBUEM DPYKW; B) MATHUT M3MEHSET IIPAMO-
JUHENHOe NBUJKEeHHe CTAJbHOTO ITapuKa; I') IBUMKeHUe IMaibbl u3-
MeHseTCA MOoJ AeHCTBUEeM KJIINKU. KpoMe TOro, OmbIThI yOe:KIaioT:
ecJii TIEePBOE TeJIO AEeMCTBYeT Ha BTOpPOe, TO U BTOPOE AEeMCTBYeT Ha
nepBoe. OgHOCTOPOHHUX nAeiicTBuii HeT. IIpomabogaeM CTOJIKHOBE-
HUe IBYX OUJIbAPAHBLIX IIapOB, OTTAJKMBAHUE TEJIEIKEK C IIOMOIIbIO
IPYKUHBI.

Bonpocwsl 0nsa o6cyxdeHus: Ha OCHOBE UYero MOJKHO ITOKasarTh,
YTO TeJa AelcTBYIOT Apyr Ha apyra? K uemy mpuBoauT meiicTBUe
oxHoro teja Ha apyroe? Korma meiictBue HaumHaeTcs (3aKaHYM-
BaeTca)? Bwleodsbt popMysIuUpyeT yUHTENAb: a) sABJEeHNUEe B3auMO-
IeACTBUA TeJ — caMoOe PACIPOCTPAaHEHHOE B IIPUPOJE; B IIPUPO-
e HeT OJHOCTOPOHHUX MOelcTBUIi; 6) BO B3aMMOJENCTBUMU BCerga
yuacTBYIOT ABa (uaum OoJiee) Teaa, B3amMOJelcTBHUE TeJ BhIpasKa-
eTcAd B M3MEHEHUU CKOpocTed ux aBuskeHui. IlociiemHU#A BBHIBOJ
YTOUHSIETCS C IIOMOIIBIO ONbLMaA: BO3AYIIHBINA ITaPUK MOABEIIeH Y
creaku (puc. 11, a, 6), gelicTByeM Ha Hero maJjo4kKoii. Bonpocst
0 ob6cyxncdeHus: UTO TMPOUCXOAUT ¢ Imapurom? MsmeHsercsa jau
ero ckopoctb? A uro meHsercsa? Kakxoe mpexamosio)keHue (ruiro-
Te3y) MOKHO BBICKa3aTh Ha OCHOBe onbiTa? Bwl600 nenaeT yduu-
TeJib: OeliCTBHE MOJXKET IPUBOAUTL K M3MEHEHUI0 PasMepoOB WU
dopmbr  Tena (medopmarnum);
B 9TOM cJydYae MOAeJUPOBATH
TeJO0 MaTepUuaJIbHONW TOUYKOM
yiKe Helb3sg. MoikeT JU TeJjo
HaXOIUTHCA B IIOKOE, eCJIW Ha -
HEero oxasbIBaeT JelicTBUE APY-
roe Ttejgo? Iliss oTBeTa AeMOH-

<l

CTPUPYIOT U OOCYKIAIOT ONbLM (a) (6)
c OpyCKOM, MOOJBEIIeHHBLIM Ha
HUTU. Bonpocwl: NeficTBYIOT JIU Puc. 11
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Ha Opycok okpyskamwmue teaa? Kaxkue Tena gmeiictsyioTr? Ilouemy
OpPYCOK He MEeHseT CBOI0 CKOpocTh? M3MeHUTCS JU €ro CKOPOCTh,
ecJu OOHO U3 JNelicTBUII MCKJIUYUTH? Kak sTo mpakTuuyecKu cue-
nats? BwuLé0o0d: nBa (mau GoJiee) AelicTBUA Ha TeJO0 MOTYT ypaB-
HOBECUTHh UJU KOMIIEHCHPOBATHL APYT Apyra. IIpu sTom camMu meii-
CTBUSA HE KCUE3aloT.

3. Kak Oyzmer mBuraTtbcsa TeJO, €CJU Ha HEeTo He AeHCTBYIOT Apyrue
Tesia? IIOBTOPAIOT MB3BECTHBIN Onvim: ABUKEHUE IMapukKa (TeJerkKu)
o IecKy, TKaHu, cTekay (P9I, ombiT 19).

Bonpocet 0ns opzaHusauuu Oecedvl: B KaKOM cJiydae IIPOWC-
XOOUT MeHee 3HAUUTEJNIbHOEe M3MeHeHHEe CKOPOCTU IIPU ABUMKEHUU
mapuka? ITouemy? Kak cran Obl ABUraThbCsA IIAPUK, €CJIU OBl He
OBbIJIO CONPOTHUBJIEHUS ABUXKeHUI0? B KauecTBe 6vL600a yuuTeIb
3aunThIiBaeT muraty us3 paborel lanunes: «Korma tenxo gBuskercs
IO TOPU30OHTAJBHOM IIOBEPXHOCTH, HE BCTpeuas HUKAKUX COIPO-
TUBJEHUN [IBUMKEHUIO, TO... IBUMKEHHE ero sABJSETCS paBHOMEP-
HBIM M MOJKET IIPOJOJKAThCA MOCTOSHHO...» 3aTeM IIOBTOPAIOT
ompeJesieHrMe WMHEPIMAJIbHOTO IBU)KEeHHA u3 0a30BOTO Kypca Qu-
3UKU.

B 3akuroueHue oOCYy:KIalOT npobJemy: KaKoe U3 OKPYIKAIOIUX
OBUKEHHUII MOYKHO CUMTATH HHEPIHUAJIbHBIM. BBOAUTCA MTOHATHE O
cBOOOTHOM Tejie (MaTepuaJIbHOM TOUYKe) KaK HOAeaJlbHOM OOBEeKTe.

III. OrpaboTka 3HAHUI O B3aUMOMAEHCTBUU TeJ IIPOJOJIKAaeTCA B
BUJE CAMOCMOAMENbHLLX IKCNEePpuMeHmos. BBITIOJIHAIOTCA TPOCTHIE
onbLmul, IJA KOTOPBIX Tpebyercsa cieayrolilee 060OpPyLIOBaHIUe:
IBa IIapuUKa, JUHeHKa U JUCT OyMaru.

3amaunue 1. IlponabaiomaiiTe B3auMoOAeiiCTBHE IIIaPUKOB IIPU
UX CTOJKHOBEHHM. BBLINOJHUTE PHUCYHKHN, Ha KOTOPBIX M300pasure:
a) IBUKEHUE ITapUKOB [0 B3aUMOJENCTBUS: HANPABJIEHUS ABUIKEHUS
U cKopocTtu; 0) B3amMOJelCTBUE: HAIpPaBJIEHUs CUJI U YCKOPEHUIi;
B) ABU)KEHUE IIapUKOB IIOCJe B3aMMOJEMCTBUS: HAIIPABJIEHUSA IBUKE-

HuA U cKopoctu. CaenaiiTe BBIBOJI O TOM,
B UEM 3aKJI0UYaeTCa B3aMOJENCTBUE Tell.

3amanue 2. [IpoumabimomaiiTe meii-

CTBUE JUHEHKU Ha IIOKOAINUMCSA IIIa-

:— puk. BoIimosHWTE PUCYHKH, Ha KOTO-

v pBIX w®300pasuTe: a) COoCToAHMUE IIa-

v=0 puKa 10 OeficTBUS HA HEro JWHEUKU
©
(6)

(puc. 12, a); 0) melicTBue JMHEUKM Ha
IapUK: HAMpPaBJIEHUS CKOPOCTHU, YCKO-
pPeHus, CUJIbI; B) COCTOSHHUE IITapuKa
mocJie gelicTBudA JuHelKu (puc. 12, 0).
OTBeThTE HA B0NPOCHL: KaKUe XapaKTe-
PUCTUKM [ABUMKEHUS IIapUKA W3MEH-
I0TCA IIOL pJeiicTBueM JauHelnkKu? Yem
OTJINYAIOTCA SABJEHUS B3aNMOIEMCTBUSA
oT gmelicTBUA?

IV. Homawmnee szadanue: § 18; II.,
Puc. 12 Ne 99.

]
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Ypok 2. Macca — xapaKTepucTuKa UHEepPTHOCTU Tesna

3amaum ypoka: chopMHPOBATH IIPEJCTABIeHNEe 00 MHEPTHOCTU KaK
CBOIICTBe TeJ; c(hOPMUPOBATH IIOHATHE O Macce Kak O (hu3muecKoiu
BeJIWUYMHE; PACKDPBHITH 3aBUCHUMOCTL Pe3yJbTaTa B3aMMOJIEUCTBUA TeJ

OT UX HMHEPTHOCTH.

Ilman ypoka

IIpuémbr 1 MeTOaBI

ITucemennas pa6ora. Orse-
TBI V¥ HOCKU. ¥ CTHBIN OIpPOC

ITocranoBka m obGCysKaeHTE
onwIiTOB. Becena

DpPOHTAIBHBIA dKCIIEPUMEHT.

JdTambl ypoKa Bpemsa, mun
1. IToBTOPEHME U KOHTPOJIb 10—12
3HAHUU
II. U3yuenue HOBOTO Ma- 15—20
TepuaJia
III. CamocTosTenbHass pa- 15
6ora
IV. IlonBenmeHme WTOTOB. 2—3
IMomarlrHee 3ajgaHve

3amnucu B TeTpagu
Brigenenue riaaBHOTO

I. IIpennaraem ciaemdyroliuii BapUaHT IIOBTOPEHU!A.
1. [IByM HIKOJBHUKAM JAIOT 3aJaHU A Ha JIUCTOUKAX AJA MUCH-

MEHHOI'0O OoTBeTa.

Bamaunume 1. C KakuM u3 M300PaAKEHHBIX HA PUCYHKe 13 Tea
MOKHO CBsI3aThb cucTeMy orcuéra? B uém BbIpaskaeTcs B3auMOIel-

crBue Tej? BLIIOJHUTE PHCYHOK.

Samanume 2. B yKasaHHBIX SBJIEHUIX
BBIZIEJIUTE [OEeHMCTBUA: MAY IIaJaeT Ha 3eMJIIO,
KHHUra JIeKUT Ha CTOJe, ABe MAIIWHBI CTaJI-
KUBAaMOTCI Ha mepekpécTtke. OTBeT oOOCHYITE.
YeM oTAMUYAIOTCS B KUHEMATUKE OIHU CHUCTE-
MBI oTcuéTa oT apyrux? IlpuBeaure mpumepbl
CHCTEM OTCUYETA, BBIMOJHUTE PUCYHOK.

2. IITKOMBbHUK Y AOCKU OTBEUYAET Ha 80NPOCHL
YUUTEJsI U YUAIUXCs: MOYKHO JIU YTBEPKAATh,
YTO IIOABEIeHHBIA HA IITaTHUBE I'PYy3 HAXOMUT-
ca B cocroaHuu mokos? Kax »sro moxasarb?
B uém sakJrouyaeTcs ycjoBHe MOKOS WJIW IIPSA-
MOJIMHEHOTO PaBHOMEPHOTO ABUIKEHUS TeJa?
MosxHO /U Pa3IUUYUTh COCTOSHUA IIOKOSA U
OPAMOJIUHEHOTO PABHOMEPHOTO IBUKEHUS?
(OrBerT. B cucreme orcuéra, CBA3aHHOU C Ha-
osrromareneM, Mo:KHO. C TOUKU 3peHUSA APYTUX
"HabaogaTenein — Henb3sda. Hampumep...) Pas-
JUYUMBI JU MEMKIAY COOOM COCTOAHHS TOKOS
OpU OTCYTCTBUM OeWCTBUN U HOPU KOMIIEHCA-
nuu peivicrBuii? (OrBeT. Ha ocHOoBe KuHeMma-
TUKU — HeT. Ha ocHOBe AWHAMUKU — [a.

o =

— N
]—
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MarepuaiabHble, TPUUNHHO-CJIEICTBEHHBIE CBA3U MIPU KOMIIEHCAIINN Jeii-
CcTBUil He mcuesaioT.) Bce i cucTeMbl OTCUETA B PABHOM CTEIIEHU YI00-
HBI IJIs UCMOJb30oBaHusA? J[oKasKuTe, 4TO CHCTEMa OTCUETA, CBSI3aHHAS
C BpaIfamoiuMcsa AUCKOM, He OYeHb yAOoOHA AJIs ONUCAHUS IBUYKEHUS.

II. 3aBucar aum ycKoOpeHUsd
TeJl TPHU B3aUMOAEUCTBUU OT
CBOMCTB caMUX TeJ — OCHOBHAaA
yueOHaa npobJjema ypoKa.

1. VYuurenb [IeMOHCTPUDPYET
onsvim TII0 B3aWMOJENCTBUIO Te-
Puc. 14 aexerk (puc. 14).

Bonpocwet 0as  o0cyscdenus:
U3MeHAETCA JU COCTOAHUE ABUIKEHUSA TeJeKeK (COCTOsSHUE TOKOSA)
npu ux B3amMmojericTBum? Kyma mampasiieHo yckopenme? Kakxk sTo
noxasatrb? (B Terpaay BBIMOJHAETCS PUCYHOK.) OAMHAKOBO JIU W3-
MEHSIOTCS CKopocTu Teje:keK npu BaaumopeiictBuu? (IIxkonpbHUKU
MOTYT BBICKA3aTh IIPEAIIOJOKEHNA, TUIIOTE3hI, IIOCTe YeTO ITPOBOIAT-
CsA OIIBITHI.)

BbL600: ipu B3auMOAENCTBUU Pa3HbIe TeJia I0-PAa3HOMY U3MEHS-
IOT CKOPOCTh: OJHU — B OOJIbIIIEH CTeIleHU, APYTrue — B MEHBIIEH;
CBOMCTBO TeJl MO-Pa3HOMY M3MEHSATH CKOPOCTH IIPU B3aWMMOeiiCTBUU
TOJIyYUJIO Ha3BaHUE MHEPTHOCTH.

IIpencraBienre 00 WHEPTHOCTH CPasdy JKe B3aKPeILIAeTcs IIpU
OOCY)KIEHUU 60NpOCO8: TOYEMY CTEKJIO TPEeCKaeTCd, €CJIU YAapUTh
MOJIOTKOM II0 HEeOOJIBIIION Tupe, W OcTaércsa 0e3 M3MeHEeHUs, eCJu
yoapurth 1o Ooibinoii rupe (puc. 15, a, 6)? Ilouemy pesyabTar
ONHOTO ¥ TOTO JKe HeliCTBUsA Ha pasHble Tejia pasaudeH (puc. 16,
a, 0)? Ilouemy OOpBIBaeTCs HUIKHAS HUTH, €CJAU PE3KO 3a Heé IEp-

2

CrexrJo
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HYTH (puc. 17)? MoXHO Ju MTHOBEHHO M3MEHUTH CKO-
pocth Tena? Kakoe Teno jerde BBIBECTU M3 COCTOSHUSA
OKOsi: MeHee MHEPTHOe mjiau 06ojiee mHEpTHOE?

2. ITess HAyKM — KaK MOYKHO TOUYHee, Ha KOJIMUe-
CTBEHHOM YpOBHe, U3yuuUTh (pusmueckume saBiaeHudA. [lo-
9TOMY CBOMCTBA TeJl XapaKTepU3yIT (PUBUUYECKUMU Be-
auumHaMu. VIHEPTHOCTH Tejia XapaKTepU3yIOT Maccoii, 2 Kr
T. €. Macca Tejla — Mepa ero MHepTHOCTU. UeM HHEPT-
Hee TeJlo, TeM OOJIbIIle ero Macca U TeM MeHBIIe OHO
MeHsIeT CBOIO CKOPOCTH mpu BaaumojeiictBumu. 1IpoBo-
IATCA Onblmbl, NOKA3LIBAIOIINME Pa3JUYMe MacC y pas-
HBIX TeJI: CTOJKHOBEHME ABYX IIIAPUKOB Ha KEao0e, OT-
TaJKUBaHWE YUYEHUKOB Ha TeJIe’KKaX, B3aUMOJENCTBUE Puc. 17
KepaMHUYeCKUX MAarHUTOB W T. I.

Bonpocwvi: ®Kak omnpenenauntb maccy tena? (Oreet. Hamo eé us-
MEpUTh, T. €. CPABHUTH MACCy JAHHOI'O TeJjla C STAJOHHOM MaccCOii.
ITaJoH Macchl, T. €. TeJO, MAacCy KOTOPOTO MPUHUMAIOT 3a eJUHUILY,
cuenuaJbHO co3narT.) Kak cpaBHUTH Maccy Teja C 9TAJOHHOU Mac-
coit? IlepBbIii c10CO6 — MPsAMOe B3aWUMOeiicTBUE Teja U 9TAJOHHOTO
Teja. YUUTEJNb CTaBUT OubIT (puc. 18), mpuBogUT m3BeCTHYIO GHOpMY-

m_ %

Jy m, ~ a; H pacKpbIBaeT €€ CMBICII.

Bonpocvt 0as opeaHu3auyuu Oecedbl: TOueMy BBIOODP Teja BTa-
JIOHHOUM MacChl TaKoe OTBeTcTBeHHOe naeso? Kakue sTasoHBI MacChI
BaM U3BECTHbI 13 ucropuu Gusmku? BsammogelcTBYIOT Ju Teja
(cm. puc. 18) mpu BpamieHuu HeHTpPoOexkHOU marnmuHbI? Kaxk MOMKHO
OIIPeEJIUTh UX YCKOpeHme? YI0OHO JIM TaKMM CIIOCOOOM HM3MEepPATH
maccy Tesa?

Bropoit crioco6 — BaBemuBaHme. C maBHUX BPEMEH MAacChl TeJI
CpaBHHUBAJM C IIOMOINbIO DPBIYAKHBIX BecoB. Hampumep, B Erunre
6osmee 3000 jer ToMy Hasaj HCIOJL30OBaJICA KaK pas TaKoil CIO-
cob cpaBHEHUsI MaccC. BBIIM COOTBETCTBYIOI[ME STAJOHBI — Tejia U3
6pon3bl. B JIpeBHelt Pycu TakuMu eJUHUIIAMU MAaCCHI OBLIN 30JIOTHUK
(12,8 r) u myx (16,38 Kr). U ceifuac e1é AByXIIyIOBbIe TUPU HCIIOJb-
3YIOT B COPEBHOBAaHUSAX II0 MOAHATHUIO TsKecTell (IeMOHCTPUPYIOTCS
BeCbI, IIOBTOPSIOTCS IIPABUJIa B3BEIIMBAHUSI).

Bonpocvl 0 00cyxOeHus: B3aUMOAEUCTBYIOT JIM Tejia IIPU CPaB-
HEHUM WX MacC C IIOMOIIbI0 B3BelmmBaHUA? Kak dKCIepMMeHTaIbHO
IOKAa3aTh, UTO Macca Py»Kbsi 0OJbIIe Macchl Iryau? MOKHO JI1 9TO IO-
KasaThb Teopermuecku? PeaabHO
JA Maccy 9JIeKTPpOHA W3MEPUTh
Ha pbIYaKHBIX Becax? Ilouemy?
Kakoii cmoco6 mamepeHUs Macchl
yaie WCIOJb3YeTCsa Ha MIPaKTU-
ke? Kak sKcrmepuMeHTAJIBHO IO-
KasaTh, UTO Macca JBYX TeJ paBHA
cymMmMe macc oboux Teis? (Yuureiab
MOMKEeT J[aTh OIpelesieHue ajIu-
TUBHOCTU Macchl.) CyIllecTBYIOT U
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IpyrHue CIOCOOLI M3MEPEHUs MACChI Teja, HAIIPHMEp
C IIOMOIIbIO MPYKUHHBLIX BeCOB (IIOKA3LIBAETCS OBLITO-
Boi O6eameH). O mpuHIIMIIE PAOOTHI TAKUX BECOB PEUb
HOUOET HaJIbIIIe.
IT1. Crayajyia BHINOJIHAETCA IKCNEPUMEHMALbHOE
3a0aHue TO CPaBHEHUIO MacC OBYX TeJ. Bonpocwt
0 00cyxOeHus: B UEM BaKJIIOUYaeTCA B3aUMOJEN-
CTBUE IWJWHAPOB IIPU CTOJKHOBeHuHu (puc. 19)?
Puc. 19 Kax wusmensercsa ckopocts mnuamaapoB? (Heob6xo-
OMMO BBINOJHUTL LBA PHUCYHKA: OO M IIOCJIE B3au-
mopelicTBua.) Kaxkoil M3 IUINHAPOB IIPUOOPES GOJIBIIYI0O CKOPOCTH?
Kax sTo morkaszars? Kaxoil u3 IUIMHAPOB HMMeeT OOJILIIYIO Maccy?
Mo:kHO Ji1 B HAHHOM OIIBITE M3MEPUTH MACCy IUJInNHApPAa?
Ilasee MPOBOAUTCS CaAMOCTOATENbHAS paboTa II0 BapruaHTaM.

Bapuaum 1
IIpu B3amMozeiicTBMM ABa Imapa moayuman yexopernua 0,1 m/c? u 1 m/c?.
PaBubl g1 mx maccbl? MOYKHO JIu OIpeJeJuTh OTHOIIEHWE Macc IapoB?
Bapuanm 2

ITpu BoIcTpese u3 Oamauctudeckoro muctojsera (puc. 20) aBa cHapsAzga
yaeresu Ha paccrosguusd 1 M u 2 m. OpmHakoBel au ux maccer? Omnpene-
JIATe Maccy IepBOTo CHapsjaa, ecau macca Broporo 20 r.

Puc. 20

IV. Jomawnee s3adanue: § 19; II., Ne 115 (ma moBTOpEHUE).

Ypok 3. Cuna — xapakrtepucTuka AencTBus

3amaum ypoKa: BBECTU HOHATUE CHUJBI KaK (GU3UUECKOUN BeJINYU-
HBI, XapaKTepu3yIollell AelcTBHE OZHOTO Teja Ha Apyroe; chopmm-
poBaTh YMEHUS BBIAEJATH JeHCTBUA TeJ, XapaKTepPU30BaTh NEUCTBUA
cuiaMu (BBILENATH U 0003HAYATH CUJIBI, CKJIAABIBATH HECKOJIBKO CHJI,
U3MEPSATh CUJIY).
Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 mMeToaBI

I. IToBTOpPEHUE U KOHTPOJH 10—15 Pemenne zamau. OTBeThl y
mocku. PpoHTATBLHOE TIOBTO-
penue

II. Vsyuenue u orpaboTka 25—30 Pacckas. IlocranoBka u 06-

HOBOT'O MaTepuaja cy»kJeHre OnbITOB. Becena.
OTBeTBI HA BOIIPOCHI

III. IloxgBemeHME UTOTOB. 2—3 BrigeneHue riaaBHOTO

HomalrHee 3amaHue
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I. ¥V mocku roroBaT paccKashkl IO TeMaM: a) CPaBHEHUE MacC 3eM-
au u JIyHbI (yUeHHKa IpeayIpekIaloT 3apaHee); 0) MHEPTHOCTH TeJI
u Macca (BOBMOYKHO MCIOJIb30BaHUE OOOOIMEHHOIO IIJIaHA OTBEeTa UJIU
3amnuceil B TeTpanu).

JlBoe IIKOJBbHUKOB IMHCBMEHHO PEeIaloT OOHY U Ty Ke 3ajgaduy.

IBa Tema maccamu 400 r u 600 r gBUrasuchL HaBCTPedy APYT OPYTy U

mocje yjapa OCTaHOBMIMChL. UeMy ObLIa paBHAa CKOPOCTh BTOPOTO TeJja,

ecJii TepBOe JBUTAJOCH CO CKOPOCTBhIO 3 M/c? BBITOTHUTE PUCYHKH.

@DpoHTATHLHO TOBTOPAIOT 60NPOCHL: B UYEM BBIPAXKAETCA B3AUMO-
neticrBue 3emuau u JIyHbI? UTO HY)KHO 3HATH AJI TEOPETUUYECKOTO
pacuéra macchl Tesa? Kak sKCIepUMEHTAJbHO OIPENEeJIUTHh Maccy
Tena? Kakoe cBoiicTBO Tes XapaKTepusyeT Mmacca?

II. Vyebryr npobremy ypora (GOpMyaUPYIOT IPU OOCYKIEHUU 80-
npocog: OT Yero 3aBUCUT YCKOPEeHWEe B3auMOeiCTByIOIUX Tea? 3a-
BUCHUT JI1 YCKOPEHHE TeJia OT CUJIbI, IPUJIOKEHHON K HeMy? YMeeM
JU MBI CDaBHUBATH IEUCTBUA ONHOrO Tesa Ha apyroe? Kak oxapax-
Tepus3oBaTh ngelicTBue?

1. Yuurenb CTABUT ONbLMbL IO
KUHeMaTukKe u nmHamMuke (puc. 21).

Bonpocvt 0as opzanusayuu Oe- H [%l

cedvl: MEHSAETCS JU YCKOPEeHUe Te-
JEeKKU TIPU U3MEHEHUU [AeHCTBUSA ¢ )
Ha Heé CO CTOPOHBI HuUTHU (rpysa)?

NamenuTca jiu HampaBJieHUE YCKO-

peHus, ecjau U3MEHUTHL HalpasJie- Puc. 21

Hue paelicrBusi? Yem pasimyaioTcsa

MeKOy co0oii meiicTBusA Ten aApyr Ha apyra? (OrTset. HampaBienu-
€M, YKCJOBBIM 3HAYEHWEM, TOUKOM IPUJIOMKEHU.)

g xapaKTepUCTUKU AEHCTBUA OJHOTO Tejla HA JPYyroe BBOAAT
dusuueckyio BeauumHy — cuay. Cuiaa — BeKTopHas BeJIWUYMHA.
BekTop cuibl xapakTepusyeTcAd TOUYKOW IIPUJIOMKEHUs, HaIpPaBJIEHU-
eM, moxayJsaeMm. IIpaBuyio ompenesieHUsA 4Ymcjaa CHJ: €CTh JAelicTBue,
ecTh cuja. HepeaKo B KHUrax M yCTHOU pPeUU HOHATHUA <«IEeUCTBUE»
U «CHJIa» OTOMKIECTBJSIOTCSA. Huuero cTpairHoro B 3TOM HET, HO
cjaenyeT IOMHUTh: [eHCTBUE — peaibHO CYIIeCTBYIOIllee (pu3ndecKoe
fABJIEHVE, & CHJIa — CPEJACTBO €ro OIIMCAHUA.

2. Kax u 1100yI0 IPyryio (prU3nYecKyio BEJIUUYNHY, CHIY MOYKHO M3-
MepUTh, T. €. CPAaBHUTHL C STAJIOHHOU cuioii. B kauecTBe sTasOHHON
CuJIBI BBIOpaHa TakKas cuJjia, KoTopas 3a BpeMs 1 ¢ M3MeEHsSeT CKO-
pocthb Tesa maccoit 1 Kr Ha 1 m/c. Enuuuneil cuiabl ABJIAETCA HBIOTOH
(1 H). Ha npaxkTuke cuiay m3MepAT AWHAMOMETPOM (IeMOHCTPUDY-
ercsa). Pacramyras mpy:KHHA OKas3bIBaeT OIPeNeIEHHOe AeiicTBUe Ha
Teso. Cuiry 9TOrO AEeWCTBUA MOYKHO IPUHATH 34 JTAJOHHYIO CUJIY U
3HAYEHUE CUJIbI ONPENEATh 10 3HAUEHUIO YIJMHEHUS HPY KUHBI.

Bonpocwvt 0ns ompabomKku 3HAHUIL: U3 Yer0 COCTOUT IIPOCTEHIITU
nuHaMomeTp (BbIZaH yueOHBIN auHamomeTp)? B Kakux eguHHIIAX OH
nporpangyupoBan? Kak rpaxyupyior gunamomerp? Kax msmepsaercsa
HeusBecTHas crmiia? Kak, Hanpumep, M3MEPUTH CUJIY TSMKECTU IIPeJ-
JaraemMoro rpysa?
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® VT, (6) © (6)
Puc. 22 Puc. 23

3. Yaie Bcero Ha TeJIO OJHOBPEMEHHO OKa3bIBaeTCA HECKOJBKO
metictBuii. Kakmoe meiicTBue xapaxkTepusyerTcsa cujoii. MoKHO Ju
BCe HelcTBUA ommcarth omHo¥ cuioii? Kak ompemenauTb sTy CHIY,
T. €. KaK CKJIQAbIBATH CUJIBLI?

Bo-miepBBIX, BEKTOPHBIE BEJUYUHBI CKJIAABIBAIOTCA II0 APYTUM
OpaBUJIaM, HEMKeJU CKaJigpHble. BoO-BTOPBIX, (QUIUYECKUU CMBICT
WMeeT CJIOJKeHWEe CUJI, HPUJOMKEHHBIX K OJHOMY Tejly. BCIoMHUM
OpoCTeiime caydyaud CJOMKEHUs CUJI — CHUJIbl JeHCTBYIOT B Of-
HOM HAIPaBJIEHUU WJU IIPOTHUBOIOJOMKHBIX. YUUTEAb U IIKOJb-
HUKHU IIOABEIINBAIOT CHavYajla OAWH TPy3, a B3aTeM JOIOJHUTEIb-
HBIA (puc. 22). OO6GCYKIOalOT 60npocvbl: CKOJBKO CUJI OEeHCTBYeT Ha
Kprouok pauHamomerpa? Kak onum HampasBiaenbl? MoskHO Ju 3a-
MEHUTBL JeiicTBHUe JIBYX TIPy30B jgeiicrBueM oxHOoro rpysa? Kax
9TO MpaKTuuecKu caenarb? (Yuureab IOABEIIMBAET THUPIO MAaccoi
1 kr.) B urore yuurenb maér onpedenernHue: cUily, KOTopas OKa3bI-
BaeT HA TEeJO TaKoe Ke AelCTBUe, KaK U HECKOJbKO OJHOBPEMEHHO
IPUJIOMKEHHBIX CUJI, HA3bIBAIOT paBHoAedcTBymOINeit satux cui. (Ilox-
YePKHEM, UTO CJOKEHHEe U Pal3jIoKeHWe CUJI B 3HAUUTEJLHOU Mepe
MaTeMaTHUYecKas ollepalus U IIOJyYeHHBbIe CUJIBI He OIMCHIBAIOT pe-
AJIbHBIX JeWCTBUM.)

Kar onpemenuts MOAyJAb U HaIpaBjJeHWE PaBHOJEHCTBYIOIENH
CUJIBbI, €CJU CUJIbI HalpaBJIeHbl MPOTHUBOMOJIOKHO? Ilpm Kaxkom yc-
JIOBUY PaBHOJAENCTBYyMOINAas OByX cuJ paBHa myao? Kax Oyzer us-
MeHATHbCA PaBHOZEHCTBYIOIAsA CHUJIA IIPU YBeJIWYEHHU CUIBL F,
(puc. 23)? Kak CJIOKUTL ABe CUJIBI, AEHCTBYIOIME IIOH YIJIOM APYT
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K ApyTy, — cJenyiomiasa yuebHasa npobsema ypora. s memoHCTpa-
WU YYUTEJh HCIIOJb3yeT HAOOP IO CTaTHUKEe C MArHUTHBIMU Aep:Ka-
TEJISIMHU.

Bonpocvt 0 00cyxdeHus: CKOIBKO Tesa (WM CUI) AeNCTBYyeT Ha
KoJbllo miau Imaudy (puc. 24, a)? Kak c¢ momomipio guHaAMOMETPa
TIOOUYEPENHO WU3MEPUTh BTHU CHUJIBI
(puc. 24, 6)? (BmecTOo pesUHKU 1 A
yCcTaHaBJIWBAIOT JUHAMOMETP U pac-

TATMBAIOT €ro TakK, 4YTOObI IIIaiida

A BamsAsia IepBOHAYAJIBHOE II0JIO- 2 e
'Keuue...) Kax ompeneauTh paBHO-
DeHCTBYIOIIYI0O ABYX CHUJI I?'l u 172
(puc. 24, 8)? Kak paccuuraTh
PaBHOZEHCTBYIOIIYI0 ABYX cui F. 1
u F, 5?7

B wurore dopmynaupyercsa 6wt-
600: PABHOAEMUCTBYIOIIAA NBYX CHUJI,
IeHCTBYIOIUX IIOA YIJOM JIPYyT K
IPYry, HaXOOUTCA KaK JUaroHalb
mapaJiejorpamMma.

III. B KoHIle ypoKa IIOBTOPSIOT
gonpocwl: 4uto Takoe cuua? o
Yero HUCHOJIbL3yeTCss 3TO IOHATHEe?
Kak ompemenuts cuay, OeliCcTBYIO-
miyro Ha Teyo? 3aBUCUT JIKU YCKO-
peHue Tejia OT CHUJBI DU B3aMMO-
neictBuM Tea?

Homawnee 3adanue: § 19; Bompoc «MOYKHO JIU C TOMOIIIBIO U~
"HamomeTrpa (puc. 2.3 yuyeOHUKA) ONPENeJIUTh CUJIy NeHCTBUA Beapa
BOIBI HA KPIOK?».

Ypok 4. UHepumanbHbie cuctembl oTtcuyérta (UCO).
MepBbiii 3akoH HbloTOHaA. MpUHLUMN
oTHocuTtenbHocTu Manunesa*

3amaum ypoKa: IPOJOJIKUTH M3YUEHUEe ABUMKEHUSA TeJ B PasHBIX
cucremax orcuéra (CO); BBecTu moHsaATHe VICO, pacKpbITh €€ IIpeuMy-
IecTBa MPU OMUCAHUY MEXAaHWYECKOrO ABUKEHU; c(hOPMYJIHUPOBATH
MepPBBLIN 3aKOH MUHAMUKU U IIPUHIIUI OTHOCUTEJIBLHOCTH.

Ilnan ypoka

Jdransl ypoka Bpemsa, mun IIpuémbr 1 MeTOxBI
I. Axryanusanusa 3HaHUA 10—12 @DpoHTATBHOE IIOBTOPEHUE.
OKCIIepUMeHTaJIbHbIE 3a/a-
qn
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IIpodonxcerue

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
II. M3yuenwe HOBOro Ma- 15—20 Pacckas. IlocranoBka u 06-
TepuaJia CysKJleHMe OIBITOB. 3amunCHu

B TeTpajnu

III. OrpabGoTKa M3y4YEeHHO- 15—20 Pemrenune samau. Becema
ro Marepumasa

IV. IloaBemenue WMTOIOB. 2—3 BrigeneHue riaaBHOTO
IlomarrHee 3amaHue

I. Ypox HaumHaeTcaA ¢ KpaTKOro (GpOHTAIBHOTO NOSMOPEHUSs N0
sonpocam: Kakoe sIBJeHHEe Ha3bIBAIOT WHEPIUAJbLHBIM IBUKEHUEeM?
B uém B3akaouaeTrcsi OCHOBHOE CBOMCTBO OKPYIKAIOIIUX HAC Tes?
(OrBeT. Bo B3ammopgeiicrBuu.) Ilouemy npu m3ydyeHUHW ABUIKEHUSA
TeJa MocjeqHee MOAEJUPYIOT MaTepuaibHOoil Toukoi? Yro HaswbIBa-
for cucremoii orcuéra? (OTBeT. CpencTBo onucaHUs ABUIKEHUS, CO-
CTOsAINlee M3 CHUCTEeMBbI KOODAWHAT, Tejia OTCUéra, dacoB.) [Hasa uero
HeobxonuMbl cucteMbl orcuéra? (OTBeT. na onmcaHus ABUIKEHUS
TeJ: OIpeAeIeHrA KOOPAWHAT, TPAEKTOPUU U T. II.)

Ilamee 1m0 yKasaHUAM YUYHUTEJNS OPraHM3yeTCA BBIMOJHEHHE IIPOo-
CTHIX DKCNIEePUMEHTAJbHBIX 3aJaHUMN, NI KOTOPBIX KUCIOJIb-
3yeTcdA ciienymolinee o00pyZOoBaHUe: JUCTOK OymMaru, pydka.

3amganume 1. Pacmososxkure PyUYKy HEPIEHAUKYJIAPHO IIOBEPX-
HOCTHU JHUCTKa. Bonpocwvl: nuamMeHseTCcsa JU COCTOAHUE KOHIA PYYKH
oraocureabao CO, cBaA3aHHOM co cTroaom? MameHseTcs JuU COCTOS-
HUe ABUKeHuA KoHia pyuku B CO, cBsI3aHHON ¢ JIUCTKOM Oymaru,
npu OBUKeHUH mocyenueit? Kak oxapakTepusoBaTh 9TU COCTOAHUSA?

Bamaunue 2. Kak usMeHseTcs COCTOAHUE ABUIKEHUA KOHIA PyU-
Ku B BbIOpaHHBIX CO, ecam jucT OymMaru ABUTATh IIPAMOJIMHENHO U
pasuomepuo? Kak mokasaTb, UTO TPAEKTOPUSA OBUIKEHUS TeJia 3aBU-
cut oT Toro, B Kakoit CO paccmarpuBaercsa nBu:xkeHue? Kaxk sTo skc-
ImepUMeHTaJbHO ITOKa3aTh? B KakoM ciiyyae TPaeKTOPUS ABUMKEHUS
KoHIa pyuku — mnpocrtad juHus? (Orset. B CO, B KoTOpoii Tejo
nokoutcs.) B kaxkoit CO yno0Hee onmuchIiBaTh ABUKeHUEe Tesaa?

II. Isyuenue HoBOTro MaTepuajia HauWHAETCA C IIOCTAHOBKU Yyueo-
Holl npobsemvt: B o060t gu CO cBOOOMHOE TEJI0 HAXOAUTCA B COCTO-
AHUU IIOKOA UJIN IMPAMOJUHENHOTO PAaBHOMEPHOT'O ABUMKEHUA.

1. Brauaje 00CY:XZAlOT 60npoc: 3aBUCUT JIU COCTOSHUE IIOKOS
Tesaa OoT Toro, B Kakoit CO oHo paccmarpuBaercs?

Opranusyercss 6eceda no gonpocam: KaKk TeOPeTUUYEeCKU U dKCIIe-
PUMEHTAJIbHO PEIINUTh 3Ty HaydHylo Ipobisemy? OIMHaKOBO Jid, Ha-
IpuMep, ABMKeHre rupu oTHocuTeabHo CO, cBA3AHHOM CO CTOJIOM, U
CO, casauuoii ¢ Oerymum uesoBekom? Ectb s CO, oTHOCHUTEIHLHO
KOTOPBIX TEeJIO IBUMKETCS IPSAMOJUHENHO M paBHOMepHO? KaxoBsl
npumepsbl Takux CO? Yem orimuaercs nBuskeHue tejaa B atux CO?
(IIpz HeOoOXOAUMOCTY IIOBTOPAIOTCA 60NPOCHL: UTO TaKOe CBOOOIHOE
Teno? B KaxoMm ciayuae TesI0 HAXOOUTCA B IIOKOE?)
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Tabauya 2
LL'JJJ—JEJJVJ'/JKEJ M EJ'J‘Z—)JO'/JEJJJLJHOPJJ TOHIN

Jsnenne

paBHOMEpPHOE
IpAMOJMUHENHOE
opuyamrHa?
CGD KaK CTOpPOHa
YCKOpPEHHOE B3aVMOJEICTBIS

IBIKEHNE [TeJa

A e @ - r
Coancraa onucanus (Monenm)

OCHOBHbIE NOHATUA —

thm3myeckre BeNMUYMHDI 3aKOoHbI

* Macca * Hrrorona

o Cuya * Cu ynpyrocTu

* YcropeHue TATOTEHUA

* dysnyecKaa cucTeMa TpeHus

(MaTepuasbHAA TOUKA)

Chnencrasms

* 3aKOHbBI COXPaHEHN A UMITYJIbCca I BHEPTUN
* JlMHAMMKa CUCTEMBI MaTePUAJTIbHBIX TOYEK
* Teopusa konebaHN I MaTEMaTHIECKOr0 MaATHUKA

Yuuresns genaeT 0606u,enue: CyIeCTBYIOT TaKHe CHCTEMBI OTCUE-
Ta, OTHOCUTEJIHHO KOTOPBIX TEJO IMOKOUTCSA WM ABUIKETCS IIPSIMOJIN-
HeWHO ¥ paBHOMEPHO, €CJU Ha HEro He AeHCTBYIOT APYTUe Teja UJIU
ux paelicTBus KommeHcupyiorca (tabs. 2). Takume cucTtemMbl oTcUéTa
TOJIyYNJI Ha3BaHUE WHEPIHAJIbHBIX.

2. KakoBBI ’Ke OCHOBHBIE UYepPThl WHEPIUAJIHLHOU CHUCTEMBI OT-
cuéra (MICO)? Bo-mepBhIX, ABUKEeHHE CBOOOJHOro Teja (uau Teja,
neficTBUA Ha KOTOPOE CKOMIIEHCHMPOBAHBI) B TAKOIl CHUCTEME OTCUETa
caMoe IIPOCTOoe — IOKOI WM NPSAMOJIMHEWHOe paBHOMEPHOE IBUIKE-
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"ue. B daBucumoctu or MMCO moayab m HampaBJieHWE CKOPOCTU Tesa
pasubie. Bo-BTOopbix, B MMCO m3MeHeHUEe CKOPOCTHU [ABUIKEHUS Teja
IPOUCXOAUT B pPe3yjbTaTe NeHCTBUSA OKPYIKAOIIUX TeJ. B apyrux
cucreMax OTCUETa — HEWHEePIUAJbHBIX — YCKOpPEeHUHe Tejia 3aBUCHUT
U OT CBOICTB caMoii cucTeMbl oTcuéra. B-tpeTrbux, B MCO mpu omu-
HAKOBBIX HAYAJbHBIX YCJIOBUSX Teja ABUKYTCA OoquHAKOBO. Ilocien-
Hee WJLIIOCTPUPYETCA MBICJIEHHBIM OIIBITOM: MAY M3 PYKHU IIAJAeT CO-
BePIIIEHHO OAWHAKOBO B KJIACCHOM KOMHAaTe M BaroHe, ABUKYIIEMCS
OPAMOJUHENHO U paBHOMepHO. ['eHMAJNBbHBIA HTANBAHCKHUN (PUBUK
I'. Tanuneit nmucan: «Kamenb Bcerga ymagéT B OOHO U TO Ke Me-
cTO KOopabJis, HEIMOABUIKEH OH WJIU ABUKETCA C KAKOU YIrOoJZHO CKO-
pOCTBIO...» YTBep:KAeHWEe O TOM, UTO MeXaHWUYEeCKUe SBJIEHUS IIPU
ONVHAKOBBIX HAYAJBHBIX YCJIOBUAX HIpPOTeKamT oxumHakoBo B MCO,
MOJIYYMJIO Has3BaHUE MPUHIUIA OTHOcUTeJdbHOocTH lamuies.

3. B uém cocrouT 3HAUeHWe IPUHIMIA OTHOcuTeabHOocTu? Kak
SKCIIEPUMEHTAJIBHO €ro IOATBEPAUTH?

MosxHO BBIOpATh 0OECKOHEUHOE MHOKECTBO PAa3HBIX HHEPIHAaJb-
HBIX CHCTEM OTCUYETa U B JIIOOOM M3 HUX M3ydyaThb (OIIMCHIBATH) MexXa-
HuvYeckue siBiaeHus. OTciofa BechbMa BasKHBIN BOIIPOC: OAUHAKOBO JU
Oymer onmucanue ABjeHuii B pasubix MCO, T. e. OAMHAKOBLI JIU OYIAYT
3akoHBI? [IpUHIIUT OTHOCUTEIBHOCTH OTBEUYaeT YTBePAUTEIbHO. MOoK-
HO CMeJIO IIPUMEHATh 3aKOHBI MexauHuku B Jio6oit MCO! Ho ymobGuee
BCEé Ke mouib3oBaThbcA Takod MCO, B KOTOpOIl HadaJbHBIE KOOPIU-
HaThI U CKODPOCTH TeJjia caMble IIPUEMJIEMbIe IJIf PEIleHUus 3aTadu.

III. Opranusyercs BBITIOJIHEHUE IPOCTHIX PPOHTAJTBHBIX DK C-
NepUMEeHTAaJbHBIX 3aJaHUI C HUCIOJb30BAHUEM CJEIYIOIIETO
o0OpydOBaHMSA: ABa Teja U JABa JIUCTKA OyMaru ¢ m300parKEHHBI-
MU Ha HUX CHCTEMaMU KOOPJAUHAT.

3agaHuA: a) YCTAHOBUTE Teja B CHUCTeMaX OTCUYETA TaK, YTOOBI
WX KOODPAMHATHI OBLIW OAWHAKOBBI; 0) IpUBEAUTE cUCTEMy oTcuéra I
B COCTOAHUE IIPAMOJUHEHNHOTO PaBHOMEDHOTO IBUMKEHUA OTHOCU-
TEeJIBHO APYTO¥M CUCTEMBI OTCUETA; B) CPABHUTE KOOPAWHATHI, CKOPO-
CTU TeJI B «CBOMX» CHCTEMaX OTCUYETa; I') CPABHUTE KOODAWHATHI U
CKOpPOCTH Teja A B IBYX CHCTeMaX OTCUETAa, chaejailiTe BBIBOIBI.

Bonpocvt 0ns o0cyxrcdenus: ABAAIOTCA JU CUCTeMBI oTcuéra I u
2 unepnmaababiMu? Kak sTo MoKHO MoKaszaTh? OAMHAKOBBI JU Ha-
yaJibHbIe KOOPAUHATHEI U cKopocTu Tea A u 5? Kak aBuKyTcsa Teia B
«cBouX» cucreMax orcuéra? OZMHAKOBHI JU KOOPAUHATHI (CKOPOCTH,
mepeMeIIeHusi, TpaeKTopuu) Teja A B cucremax orcuéra 1 mu 2?

BbL600 GopMyIUPyeT YUUTENDb: IIPU OAUHAKOBBIX HAUAJIbHBIX YyC-
JIOBUAX SIBJIEHUWE IIPOTEKaeT OAWHAKOBO (B HAIleM CJaydYae — IIOKOIT)
B Pa3HBIX WHEPIUAJIBHBIX CHUCTEMaxX OTCYETa, HO KHWHEMaTUYEeCKUe
XapaKTEePUCTUKU [OBUIKEHUA 3aBUCAT OT cucrteMbl orcuéra. (Hema-
TEJIBHO IIOBTOPUTH (GOPMYJIBI AJA pPacyéTa IepeMeIeHuss, CKOPOCTH.)

IV. Bonpocwvt dns nodsedernus umozos ypoka: KaKue HOBBIe 3HAa-
HUS O MeXaHUUYeCKUX ABJeHUAX Bbl moayumam? Yrto Taroe MCO?
Yro yrBepsKAaeT mepBbIii 3akoH HpioroHa? B uéMm cyTh mpuHIHIOA
OTHOCHUTEJIBHOCTU?

Homawnee 3adanue: § 20; yup. Ha c. 73.
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Ypok 5. Btopoi 3akoH HblOTOHa

3amaum ypoKa: ONpPEeAEeJUTh CBA3b MEMKAY CUJIOU, NeliCTBYIOIei
Ha TeJI0O, Maccou Tejla U €T0 YCKOPeHVWEeM — BBECTH OCHOBHOU 3a-
KOH JUHAMUKH; IPOJOJIKUTH (DOPMUPOBAHNE YMEHUA OIMUCHIBATH I10-
HATUAMU ¥ 3aKOHAMM HaOJlofaeMble ABJIEHUS; PACKPBLITH 3HAUEHUE

BTOPOT'O 3aKOHAa HI)IOTOHa, IIOKa3aTh I'PAHUIIBI €0 IIPMMEHNMOCTHU.

Ilman ypoka

Jdranbl ypoka

Bpemsa, mun

IIpuémbr 1 MeTOaBI

I. IToBTOPEHUE ¥ KOHTPOJIb

II. M3yuyenue HOBOTO Ma-
TepuaJia

III. CoBepiiieHCTBOBaHUE
3HAHUU W yMEHUH

IV. IloaBemenue WUTOIrOB.
IlomarirHee 3amaHUe

10—15

15—20

15—20
2—3

OrBeTBbl y [OOCKU. ¥CTHBIMI
ompoc

ITocTanoBKa u obOCy:KIeHUTE
oIBITOB. Becema

PelnleHue sKcIlepUMeHTAJb-
HBIX 3ajgau. Becema

3anucu B TeTpanu. Boige-
JIeHUe TJIaBHOTO

I. ¥V mockm ABOe INIKOJHHUKOB TOTOBATCS K OTBETY IIO 80NPOCAM
(3amuChIBAIOT KOHCHEKT M KPATKO ero IOSCHSIOT): a) O Macce Teja;
0) 0 CJIOJKeHUHM ABYX cuJ (C IIOKA3oM OJHOTO OMbBITA).

JlBoe IITKOJIbHUKOB BBINOJHAKT DKCIIepUMeHTaJbHOE 3aga-
HUe: M3YYUTh 3aBUCUMOCTH HATSYKEHUS HUTEH OT yryia MeKAy HUMU
OpW TOCTOSAHHOW paBHOAEWCTByMOIen cuie (cm. pue. 24; 19, c. 46
u 7Ap.). 3ajaHue BBINOJIHAETCA II0 MHCTPYKIINU, ITMCHBMEHHBIM OTUET CO-
CTOUT B BBITIOJIHEHUW PUCYHKOB C 0003HAYEHWEM CWUJI, UX HAIPABJIEHUSI,
B IIOACHEHUU neiicTBuii. @POHTATBLHO OOCYKIAIOT 80MpOCHL: KOTHA TEeJIO
nBuiKeTcA ycKopeHHO? OT uYero 3aBUCHUT pe3yJbTaT AefCTBUS CHUJIBI?
JeficTByIOT Jim Ha Tesia, TPaUKU CKOPOCTEH KOTOPBHIX M300paKeHbI Ha
pucyuke 25, cuubl? IloueMy pe3KHMM PBIBKOM IIPOIE BBITAIIUTH JIACT
Oymaru ms-IoJ KHUIM, CTaKaHa C BOJAOH (IIOKa3bIBAIOT OMBIT)?

II. ITlepen mocTaHOBKOM yueOHOII Mpo6JjeMbl (PPOHTAJIBHO TOBTOPA-
0T 80NpOCyHl: KaKoe MeXaHUUYecKoe ABUKeHUe TeJjia HauboJjee pacipo-
cTpaHeHo B mpupoge? (Yuureiab
TOABOAUT K OTBETY: YCKODEH- v e v @
Hoe.) KakoBa mpuuymHa yCKOpPEH-
"Horo nBuskeHusi tema? (OTBer.
IeiictBue apyrux tei.) Ot udero
3aBHCUT XapakKTep YCKOPEHHOTO
IOBUKEHUS Tejaa?

WUrak, MexaAy BHEITHUM Ieii-
CTBUEM U YCKOPEHHBIM [BUKE-
HUEM TeJia CYIeCTBYeT IMPUUNH-
HO-CJIe[CTBEHHAs CBA3b. Kak
BBIPA’KaeTca 9Ta CBA3b — OC- 0 t
HOBHadA yueOHas npobjema NaH-

HOTO ypOKa.

Puc. 25
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1. B xome ypoka Ha MOCKe U B TeTpaAsax BedyT 3anucu (Tabua. 3).
BBemeHre BTOPOro 3aKOHA MUHAMHKHK OCYIIECTBJIAETCS C ITOMOIILIO

= < | Tabauya 3
Bropol sakon HuioTona Y
DAKTHI
° yCKOpeHHoe ABVIKEHVIE MaKPOCKOIINMYECKNX TeJl B
npupoe

e @aKThl B3AMMOJIEICTBUA TeJ

e OmucbiBaeMoe siBJIEHIEe — JBIVLKEHIMe TeJia IOJ,
JIeVICTBUEM IPYTUX TeJ

o IlonATHA: MHEpPMAJIbHAA CUCTEMA OTCUYETA,
MeXaHIYeCKoe NIBIIKeHMe U .

e dusnyecKkne BeJINYNHBL: YCKOpeHune, BpeMs 1 Op.

Monens
. Monem: TeJla — MaTeplraJibHasd TO9Ka

» dysuyecKre XapaKTePUCTUKY SBJIEHUA:
@ — XapaKTepPUCTUKA YCKOPEHHOIO ABVIKEHNA Tesa;
m — Mepa MHEPTHOCTHU TeJIa;
F — xapakTepucTuKa BHEIIIHErO LeCTBIUA

* 3aKOH ONMCHIBAET ABJIEHUE JeICTBUA
BHEIIIHETO TeJia Ha APYToe TeJIO, UTO IIPUBOJIUT
K YCKOPEHHOMY JIBMKEHUIO ITOCJIETHETO:

1 F .
a~F a~~— = a=— = ma=F
m m

Cnepcrans
e OmnpepesieHne XapaKTePUCTUK YCKOPEHHO
IBIDKYIIleToCA TeJa
* Pacyér Heu3BECTHOI CUJIBI 10 XapaKTePUCTUKAM
IBIKYIIETOCs TeJsa
e I'paHuUIbl IPUMMEHUMOCTH: TOJIBKO AJIS MaTepUasbHOM
Touky, B VICO

o Perrenme oCHOBHOI 3aJa4y MeXaHUKN
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axcnepumenma ¢ teaexkkon (P9I, c. 49). Bmosme momycTmMo IIpoBe-
IeHue JINIIbL KAaueCTBEHHOIO aHa/Iu3a OIBITOB. IIpu sTOM 00CYKIAIOT
80NMPOCHL: KAaK M3MEHSETCA CKOPOCTb TEJNeKKU [IPU YBEeJIUYEHUU Ieii-
crByomieii cuiabl? Ha ocHOBe uero MOXHO TOBOPUTH 00 yBEJIMYEHUU
ycKopeHuda Tesna? Kak moxasaTh 3aBUCHUMOCTh YCKOPEHUs Teja OT ero
MAacchl IIPU TIOCTOAHHOUN cuyie? (YUUTesNb IpPefoCTaBIsIeT BO3MOMKHOCTD
BBICKa3aTh NIPEANOJIOKEeHNA, 3aTeM IIPOBOAUT OIBIT.) Jlajiee yduTessb
0000111aeT MJaHHBIE 9KCIEPUMEHTOB, JaéT (DOPMYJIUPOBKY 3aKOHA.

2. KaxoBo sHaueHme BTOPOTo 3aKoHa auHaMukKu? OCHOBHOM 3aKOH
KJIACCUYECKOU MeXaHWKM ObLT OTKPHIT He cpasdy. o Hrroroma 60Jb-
IO BKJIAJ B €ro OTKphITHUE chaesian [aymmieii. Ho B cBoeit reHuaabHOU
pabore «MaremaTuuecKkue Hauaja HaTypaJibHOI (uiaocopum» (1687)
HruioroH man TouHyo (OPMYJUPOBKY 3aKOHA, PACKPBLI €ro CMBICI U
3HAUEHMEe IIPM PeIleHMy 3aJady MexXaHuKu. IIpe)kie Bcero peub HIAET
O pellleHNy TIJIABHOW 3amauyM OAUHAMUKN — OIpeJeJIeHHH XapakKTepa
OBUKEHUs Tejia (MaTeprUaJbHOM TOYKM) IIOJ JeiicTBMEM 3aJaHHBIX (13-
BeCTHBIX) cumii. Kak ompemennTs xapaxTtep aBmKeHus? Ilo msBecTHOI
cuie (PesyabTUPYIOIIel cujie) MOYKHO HAllTU YCKOPeHUe, II0 M3BeCTHBIM
HAYAJbHBIM YCJIOBUAM (KOOPAMHATAM M CKOPOCTH) MOJKHO OIIPEIEINTH
OJIOKEHIe TeJia B JII00OU ITOC/IeAYIONINI MOMEHT BpeMeHU. Tak 3aKOH
ycTaHaBiauBaeT (PaCKpPhIBAeT) AMHAMUYECKYIO IPUUYNHHOCTD.

OO6cy:KIalT 6onpocvl: B JIOO0W JM CHUCTEME OTCUYETA CIIPABEJJIUB
BTOpPOIi 3aKoH AumHamMuKu? Kax moxasaTh, UTO OH CIPaBEAJIUB TOJb-
ko B MICO? MoiKHO /U NPUMEHUTH 3aKOH K BpAaIllaloIleMycsd Teay?
(OrBer. Her, Tak Kax pasHble TOYKUW Tejla ABUIKYTCA C PA3HBIMU
YCKOPEHUAMHU. 3aKOH CIPABEAJUB JIUINb [IJA TeJl, KOTOPbIe MOJXK-
HO MOJEeJIMPOBATh MAaTepPUATbHOM
TOUKO#.) MOKHO JIM C IIOMOIIBIO
BTOPOTO 3aKOHA AWHAMUKU IIPEN-
cKasaTh (IpeaBUAETH) IIOJ0KEeHUE
Tejaa B JOO0W MOMEHT BpeMeHU?

III. dopmupoBaHUEe 3HAHUN U
YMEeHUII IIPOJOJIKAaeTCsaA IIPU pe-
HMIEHUW JKCIEePUMEHTAJBHLIX U
PacuéTHBIX 3a1ady.

1. O6cy:kmaioT 60npocbl: TIO-
yeMy IIOKa3aHWA JAUHaAMOMETpa
HEe MEHSAIOTCA IIPU PaBHOMEPHOM
Bpamneunnu aucka (puc. 26)? Kax
U3MEHSAIOTCS [MOKA3aHUsA JTUHAMO-
MeTpa, ecau BMECTO KaTKa Mac-
coii 0,25 Kr B3ATH KaTOK Mac-
coii 0,5 xr? Corsacyercs Ju 5TO
CO BTOPBIM B3aKOHOM JITUHAMUKU? F
ITouemy wmsMeHAIOTCA MTOKa3aHUA
OUHAMOMEeTpa, ecJu W3MeHUTH
CKOpPOCTh BpaleHus aucka? Ws- -
MEHsIeTCA JU IIPU 9TOM [eicTBUe
HUTH Ha Kartok? SIBiserca Ju Puc. 26
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IBU/KEeHMEe KaTKa IIPU BpallleHuu AUCKa paBHOycKopeuHbIM? Kakoe
melicTBue oOecIeumBaeT 5TO ABUKeHue?

2. Kak ¢QusuuecKkue BeJUUYUHBI MOYKHO OIPEJEJIUTH C IIOMOIIIBIO
BTOPOTO 3aKOHA AWHAMUKU — 9Ty YUeOHY npobJiemy paccMaTpuBa-
0T IIPU peIlleHuu 3ajad.

CuauaJjia o yueOHUKY opranmsyeTcsi pabora ¢ IPHUMepOM pelle-
Hua 3amzaum Ne 2 (cm. c. 80). Ha mocke yuyeHHK BBLIIOJHSET PUCY-
HOK, (DPOHTAJIBHO OOCYKIAIOT 80NpOCyhl: KyAa HAIPaBJIeHO YCKOPeHUe
opycka? Ilouemy Heob6xoamMo BBIOpaTh cuctemy orcuéra? Kaxyio?
C xakuM TeJIoOM IIpaBHJbHee €€ cBsa3aThb? MOMKHO Ju OPYyCOK Moje-
JUPOBATh MaTepuaabHON Toukoi? Ilouemy sTO BasKHO?

Tunuunsle 3agavu aasa pemrenusa: II., Ne 116, 117, 120.

IV. IIpu moaBemeHUM WTOrOB BHOBBL MCIIOJIb3yeTcs Tabuuiia 3.

Homawnee 3adanue: § 21, 23%; II., Ne 121, 123.

Ypok 6*. MpuHuun cynepno3vuun cun. PeweHne 3apay

1. IsyueHue HOBOTO MaTepuajia OpPraHU3yeTcsa mpu pabore ¢ yueod-
HuKOM. IIIKOTBPHUKM OTBEUAIOT HA 60MPOCHL: OT YETO 3aBUCUT YCKO-
peHme Tejia (MaTepWaAJbHOM TOYKM), €CJIM K HEMY IIPUJIOXKEHO He-
ckoabko cun? Kak ompemensercsa paBHozelicTBymolmasa cuia? Kaxas
cuja Ha pucyHke 2.15 yueOHMKA HI'paeT pPOJb PABHOAEHCTBYIOIIEN?
Kak ckaagsiBatorcss cuibl? Yemy paBHa paBHOAEHCTBYIOIIAA CHUJIA
IJis yueOHMKA, JIedKalllero Ha cToJie?

II. KoyIeKTUBHO M MHAWBUIYAJLHO PEIIAoT 3aJad M’ II0 BEIGODY
yuurensa (cm. c. 79 yuebuumra, § 23).

II1. Jomawrnee 3adanue: § 22%, 23*; yup. ma c. 82 (1, 3).

Ypok 7. Tpetuin 3akoH HblOTOHa — 3aKOH B3auMOAENCTBUS

3amauM ypoKa: IPOJOIKUTHL (DOPMUPOBAHIME TTOHATUUA «CHJIa», «Iei-
CTBUE», «B3aMMOJENCTBUE»; DPACKPBITH COMEp:KaHWe ¥ 3HAUeHUEe Tpe-
Thero 3aKOHa AUHAMUKN; CQOPMUPOBATHL YMEHUSA BBIAEIATH B3aUMO-
nelicTBUE TeJI WM ONMCHLIBATH €ro, WMCHOJIb3ydA TpeTwuit 3akoH HbioToHA.

Ilman ypoka

Jdranbl ypoKa Bpemsa, muu IIpuémsbr 1 MeTOaBI

1. IloBTOpPEHUE U KOHTPOJIb 10—12 ITucemennas pabora. OTse-
Thl Y HOCKU. YCTHBIA OIIPOC

II. N3yuenwue HOBOrO Ma- 15 Pacckas. IlocranoBKa OmIbI-

Tepuasa ToB. Becena

III. OrpaboTKa U3y4YEHHO- 15—20 CamocroaTreabHas pabora:

ro marepuaa OIIBITHI, 3alUCHA B TEeTPagu

IV. IlogBeneHure MTOTOB. 2—3 OrBersl Ha Bompocwkl. Co-

HomalirHee 3agaHue 0o0IIleHNe YUUTENS
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1. TloBTOpPEHME OPTraHU3yeTCsa C IeJbI0 KOHTPOJSA 3HAHUM U IOA-
TOTOBKH IIIKOJBHUKOB K MHN3YYE€HHIO HOBOI'O MaTepuaia. Y JOCKHU
Tpoe IIIKOJbHUKOB T'OTOBATCA II0 80Npocam: a) pelleHue OAHOI u3
moMaIlnmHuX 3amad; 0) pemrerue sagauu II., Ne 118; B) orBeThl Ha BO-
IPOCHl KAPTOUKHU: KAK SKCIEPUMEHTAJIbHO IIOATBEPAUTH CIPaABEIJIM-
BOCTH BTOPOTO 3aKOHA AWHAMHUKH? 3aBUCUT JII Macca TeJia OT ero
yCKOpeHusa u aedcrBymoineil cuibl? Kaxkue cuibl AefiCTBYIOT Ha Ipys
B OIIBITE C BpAIalONIUMCA AUCKOM (BBIIOJHUTH PUCYHOK Ha JOCKe)?

OTBeTHl V¥ JOCKHU MHPOBEPSIOT OBLICTPO, 0e3 meranusanuu. Bo3MoK-
HO TaK’Ke MMHUCbMEHHOE BOCIIPOM3BeeHINe KOHCIEeKTa IIPeABIIYIIero
YPOKa ABYyMA-TPeMs IITKOJbHUKAMHN Ha MecTax. P®pPOHTAJIBHO IIO-
BTOPSIIOT B80NPOCHL: UTO HasbIBalOT B3aummopeiictBuem Ten? (OTBeT.
dusuyeckoe ABJIEHHE, KOTOPOE 3aKJII0YAeTCsI B TOM...) B uém mposas-
asgerca BzauMmogelicteue Ten? (OTBeT. B uX yCcKOpeHHOM ABUIKEHUU,
€CJIM TeJia MOMHO MOIOEJIMPOBATh MAaTE€PUAJIBHBIMHU TOUKaAMHW; OBUXKE-
HUe TeJ B3amMocBA3aHO.) CKOJNIBKO TeJ MOYKEeT B3auMOIeiiCTBOBATH
Mesxay coboii? IlpuBenuTe mpuMepbl ABJIEHUS B3aMMOLEHCTBUS TeJl
HA PACCTOSIHMM W NPHU COIPUKOCHOBEHHUH. (3AIOJHSIOT IIEPBYIO KO-
JIOHKY TaOMuIbl 4 Ha AOCKe WM B TeTpansix.)

Tabruua 4

B3aumopgeiictBue Tea

3Haem ¥Y3unaau

1. BsaumopgeiicrByror kKak wMuHU- | 1. CHJIBI paBHBI IO MOMYJIIO:

MyM [ABa Tesa F,,=F,,

2. BzaumojeiictBue = gfeiicTBue,; + | 2. Cujabl TPOTHBOMOJOMHBI IO Ha-

+ neficreue, , TIPaBJIEHNIO, IPUJIOXKEHBI K Pa3HBIM
TeJIaM

3. IloaBnArOTCA YCKOPEHUA Ay, Oy 3. Cuabl OZVHAKOBOUM IIPUPOLIBI

Meroauuecknit kommenTapuii. Ha nmpuBenéHuble BOIPOCHI MIKOJIb-
HUKW He BCerja JaioT TOYHBbIEe OTBEThI. 3ajjaua YUYUTEJsI COCTOUT B
TOM, YTOOBI IPUBECTU YUYAIIUXCA K IOJHBIM M BEPHBIM OTBETaM.
Hampumep, IMIKOJIBHUKY HEePeAKO NPUBOAAT TAaKMWe IIPUMEPHLI B3aMMO-
NeHCTBUSA: JETUT CaMOJIET, MIapWK Hadaja ABu:keHue. Ho sTo He AB-
JeHUe B3amMopelicTBus. IloaTomMy ciiemyeT MOCTaBUTH OONOJHUME b
HbLil 80npoc: O KaKUM IIPU3HAKAM MOYKHO CYJUTH O CYII[eCTBOBAHUU
B3auMozeiictBuaA? Bcerpeuamniuecas B IPaKTUKE NIPENOJaBaHUA BO-
npockl Tuna «CKOJbKO CHJI BOSHMKAET IIPKU B3aUMOIEHCTBUU? » HEJb-
34 cumraTh ymauHbiMu. Cuia ypaBHUBaeTcA IIPU B3aUMOJEHCTBUU.
IITKobHUKY He MOHUMAIOT, B KAKOM KOHTEKCTE YUUTEJb WCIIOJIb3YeT
TOHATUE CUJIBI.

II. Isyuernure HOBOTO MaTepmaJjia HauMHAETCA C IIOCTAHOBKU Yyueo-
HOIL npobOJiembl: KaK KOJUUYECTBEHHO OIIMCATh SABJIEHWE B3aMMOJEli-
CTBUSA TeJI.
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s ommcaHuss B3aUMOIENCTBUSA Tel Heo0xXx00uUMo

ﬂ 3HamMb: a) KaK CBA3AHBLI MEXIy CO00I CUJIBI, AeHCTBY-

[oIue Ha TeJsia; 0) KaK CBA3aHbI YCKOPEHUS B3amMOJeii-

N 1 CTBYyIOITUX TeJsi. Ha 9T M HEKOTOpbIe APYTHe BOIIPOCHI

oTBeuaeT TpeTuii 3aKoH HbIoTOHA (3allCh TEMBI YPOKa).

S 2 1. O B3aumozelicTBUU TeJI MHOIOe ysKe u3BecTHO. Ho

HayKa CTPEMHUTCSA K TOYHOMY 3HAHUIO, K KOJUYECTBEH-

” HBIM XapaKTepucTuKaM. BoT moueMmy cJjenyeT IIOAPOO-

Hee PaccMOTPEeTh CUJIbI, AEHCTBYIOIME Ha Teja IIPU UX
B3aMOJENCTBUN.

Puc. 27 Il BBeJeHUs 3aKOHA WCIOJIL3VIOT IKCNEepUuMeHm.

YcramoBka wusobOpaskeHa Ha pucyake 27. K crosm-

KaM [AUHAMOMETDPOB IIPUKJIEEHBI PA3HBIMU IIOJIIOCAMU

N I%I KepaMudecKre MarHuThl. IIpu COMMIKEeHUUM MAarHUTHI

- 'K, mocrarouHo CUIBHO B3aMMOJEHCTBYIOT, NUHAMOMETDBI
Ba TMO3BOJIAIOT CYAWUTH O CHUJe AeHCTBUS OJHOTO MAarHUTa

S Ha OPYTOH.
Puc. 28 Yuurens opraHusdyetr Oecefy IO 80NpPOCAM: B3aUMO-

mericrByrorT gu MarHuTbl? Ha ocHoBe uero MoKHO che-
JaTh Taxkoi BeIBoA? Ho mouemy Ke OHUM YCKOPEHHO He IBUIKYTCs?
Kak mokasarh, uTo meiicTBHMe OLHOTO Tejla Ha APYyroe NPUBOAUT K
nporuBozeiicrBuo? (OrTBeT. YaaaaATb OAUH MAarHuT; IOKa3aHUA
000X JOUHAMOMETPOB YyMeHbIaloTcsA. J[00aBUTHL OAWMH Kepamuue-
CKUI Maruur...) YeMm pasjudyaroTcsd II0KA3aHUs JTUHAMOMETPOB?
(OrBer. CrpesKu OTKJIOHWJINCHL B IIPOTUBOIIOJOYKHBIE CTOPOHEI.)
O uém aTo rosBopur? UTO MOMKHO cKasaThb 0 MOAyJaAX cui? (Jlyuiie:
ONWHAKOBBLI JIM MOKasauusa aumHamomeTpoB?) K kaxkum Temam mpu-
JIOYKEHBI CHUJIbI?

OmuH M3 MIKOJHLHUKOB HA JOCKE, OCTAJbHBIE B TEeTPAAsIX BBIIOJ-
HaA0T pucyHOoK 28. C moMoIpi0 0eryioro ompoca HOABOAAT WMO2U:
YTO K€ HOBOTO O B3amMojeiicTBuM MbI y3Hanu? (3amoJiHsercs BTopas
KoJsioHKa Tabuaunsl 4.) Ha gocke samuchiBaioT (Gopmysy 3aKoOHA.

2. OueBUIHO, UTO BCE YCKOPEHHO ABUIKYII[HMECH Teja YYaCTBYIOT
BO B3amMoOJelicTBUAX. [[BUKEHUsS B3aUMOAEMCTBYIOIIUX TeJ CBSI3AHBI
Mexxay coboii. Kak cOOTHOCATCA YCKOPeHUS B3aMMOMEHCTBYIOIIHUX
TeJ — YyueOHaA npobjema ypoka. UToOBbI pPemuTh €€, g Ka'KkIoro
W3 TeJl 3alMChIBA€M BTOPON 3aKOH IWHAMUKMN:

—

— — =
ma; = Fy; m  mya, = Fyp,.

C y‘-IéTOM TPpeThbero 3aKOHa AUHAMUKU IIOJIydyaeM

|
|.

C mocienuell (GopmMyJioii MBI YK€ 3HAKOMBI, JKCIIEPUMEHTAJJILHO
TMPOBEPSIN €€ CIPaBEAJUBOCTD.

II1. OTpaboTKa MBYUYEHHOTO MaTepuaga HAUYMHAETCS C IIOBTOPEHUSA
Tperhbero 3akona HpioroHa. [anee yuumrens (GopMyaupyeT yueOHYIO
npobsiemy dSTOrO dTala ypokKa: JI000H BaKOH cJefyeT U3ydaTh IJIA
TOrO, 4YTOOBI NPUMEHSATHb ero AJsa o0bscHeHUs sABIeHuUil. K mocke

o

—> — my |
ma; = —Myl,, wWIm —= = |
my

2l
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OPUTJIAIIAIOTCA [BOE IIKOJBHUKOB, KOTODPBIE IIOJIyUYaIOT
3aJaHUsa HAa KapTOUKax.

Kapmoukxa I. VIameHUTHL Maccy OIHOTO M3 MAarHUTOB.
HccnemoBars B3amMoOmelicTBME MArHUTOB Ha PAa3HBIX pac-
CTOSHUAX, CPABHUTH CHJIBI (BBIIIOJJHUTE DUCYHOK Ha [0-
cke). BolmosiHsieTcs M TPeTUN 3aKOH TUHAMUKIN?

OGopynoBaHMUeE: JeMOHCTPAIIMOHHAA YCTAaHOBKA, Ha-
60p KepaMHUYeCKUX MarHuToB (puc. 29).

Kapmouka II. TIponeMOHCTPUPOBATH ABJIEHUE B3aUMO-
IefCTBUSA TeJ IPU WX HEMOCPEeICTBEHHOM COIPUKOCHOBE-
uuu. IIpoBecTu ABa-TPU M3MEPEHUs, CPABHUTH CUJBL, CAE~  p,. 99
JIaTh BBIBOJI O BBINOJHUMOCTHU TPETHET0 3aKOHA JUHAMUKU.

OGopyanoBaHUe: JOBa AUHAMOMETPA € KpPYIJIBIMU
monacraBKaMu, miTaTuBbl (puc. 30).

Peitenne 3amanmii Ha KapTOYKaX IPOBEPSIOT U OOCYIK-
naoT (KpaTKo) IIocJie BHINOJHEeHUA (GPPOHTAIBHBIX JKCIIEPHU-
MeHTaJbHBIX 3aJaHNil. B mepBoM ciyuae meaaioT 661600 O
BBIIIOJTHUMOCTH TPETHETO 3aKOHA JUHAMUKYU BHE 3aBUCHUMO-
cTu OT Macchbl ((POpMBI, pasMepa...) B3aUMOMAEHCTBYIOIIIX

DN~

O HO

OO

TeJ, BO BTOPOM CJIydyae — [IJIsI B3aWMOJEUCTBUA IIPU CO-
IPUKOCHOBEHUU.
Ilna KJjgacca Ha KapToOuKaxX 3aIlliCcaHbl 3agJaHUA. YUu-  Puc. 30

TeJb AAET YKasaHUsA 10 O(POPMJIEHUIO PeIlleHuUs.

Bapuanm 1

IIpoBenuTe OMBITHI MO WU3YUYEHWIO B3aMMONENCTBUSA NBYX MTUHAMO-
meTpoB: A. aMeHAOTCA JIU MMOKa3aHUS OJHOTO AMHAMOMETDA, €CJIU
TAHYTH 3a apyroi? Kakoil moxHO caenaTh BuIBOA? B. OamHaKOBEBI
JU TOKas3aHWsA AUHAMOMETDPOB HpHU pasHoM ux pacrsixkenuu? (CHATH
nBa mokasanusd.) Kaxoii mo:xHO crmesaTh BbIBoA? B. UTo mokasnbiBaeTr
(u3mepsieT) AUHAMOMETD — CUJIy YIOPYTOCTHU WJIW CUJIY HefCTBUS CO
cTropoHbl apyroro pguHamomerpa? I'. IIoBTopmTe OIBLIT AJA caydas,
Korja MeKIy AuHaMOMeTpaMHu ecTh HUThb uau Tejo. Cuesaiite 06-
U BBIBOJ O BBIIIOJHHUMOCTU TPETHEro 3aKOHA MTUHAMUKI.

Bapuanm 2

IIpoBenuTe OMBITHI II0 U3YUEHUIO B3AUMOAEHMCTBUA KEPAMHUUECKUX
marauToB: A. Kax moxasarb, 4TO KepaMHUUYeCKHe MATCHUThI B3aWMO-
IEeHCTBYIOT MeXIy co00# (OTTaJKMBaIOTCA)? BEBITOJIHUTE DPHUCYHOK
¢ obosmauenuem yckopenwuii. B. Kak ma ombiTe moKasaTb, 4YTO Oeii-
cTBUe HOCUT B3aumMHBIN xapakTep? (IlomckKaskKa: OQWH MarHuT
OpUAepP)KUBaTh, a APYrol ABUraTh K HeMy.) BhIDOJHUTE PUCYHOK
c obo3HaueHueM nelicTBylomux cuji. B. Kak, ucmonb3ysa oguH Au-
HaMOMETp, IMOKAa3aTh BBIMOJHUMOCTH TPEThEro 3aKOoHa AUHAMUKN?
OauHaKOBO JIU CIIPABeIJINB 3aKOH IJIS CJIYYaeB NPUTAKEHUST U OT-
TAJIKUBAHUSA?

IV. Hmozu ypora nmonBoaaT B (popMe KPATKOT'O MOBTOPEHUS TIJIaB-
HOTO: YTO HOBOTO H3yYeHO O B3aumomeiicTBuu? MOMKHO JU OTHOM
cujoii ommcaTh B3aumojericTBue Tea? Moryr Jix CHUJILI B3aMMOIEM-
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CTBUS KOMIEHCHPOBaTh APYr apyra? IlpuBegure mpuMepbl B3amMO-
OeNCTBUA TeJ.
Homawnee 3adanue: § 24; yup. Ha c. 82 (2).

Ypok 8*. PeweHune 3apa4

3amaum ypoka: MPOIOJI’KUTH (DOPMUPOBAHNE YMEHHUS OIUCHIBATH
B3aMOJENCTBUA TeJ C IOMOINbI0 3aKOHOB HbroToHA.

I. B mauane ypoka mpoBepdanT (10—12 mMuH) goMmaliHee 3amaHue:
OIVH-IBA YUYEHUKA PeIlalT 3amadyy y HOCKH, (DPOHTAJIHHO IIOBTOPSIIOT
TEOPUIO, OMBIT IO B3aUMOJENCTBUIO KePaMUUECKUX MATHUTOB BBIMIOJI-
HAIOT ¥ TOCKH.

II. Ha pmocke 3apaHee IIOATOTOBJIEH IIPUMED PELIEHUS TUIUYHON
3agadmu.

Bpycok TAHYT 3a HUTH C MOCTOAHHOU II0 MOZAYJIIO W HAIIPABJIEHUIO CUJION.

Yemy paBHa cuja, ecau macca 6pycka 0,25 Kr, a 3a IepBYyIO CeKYHIY OH

nportén myts 0,5 m?

Yuurenb KpaTKO HOSACHAET peIlleHue, WCIOJb3ys dJIeMEeHTHI Oece-
nel. Taxk 3amaércs obpasel] meiiCTBUI.

1. Arnanus mexkcma u @u3uyecK0z0 ABJAEHUS. YUUTEJIb YUTAEeT
TEeKCT 3a7aul, OJHOBPEMEHHO MOKAa3bIBaeT 3allCh YCJOBUS C BBIAe-
JIeHUEeM TOTO0, UTO JaHO U uTO Tpebyercsa HaiTu. OOCYKIAIOT 80npo-
cvl: KaKkoe siBIeHUe paccMmarpuBaerca B 3amaue? (OrBeT. [Ipamonn-
HelfHOe PaBHOYCKOPEHHOE ABUJKEHUEe Teja B Pe3yJbTaTe IOCTOSHHOTO
meicTBUs APyroro Tejaa — HuTH.) Ilouemy OpPYyCOK MOXKHO MOIe-
aupoBaTh ToukKou? Kakasa samava 1o yCJIOBUIO: KHHeMaTHYeCKas
nin puHamMudeckas? (OrBer. [IuHaMuuyecKas, TaK Kak yiKe 3a-
naHa OUHaAMHUUYECKas XapaKTepucTuka — wmacca.) KaxkoB xapakrtep
TpeboBanusa? (OrserT. Hy:HO HalITH IMHAMUYECKYIO XapaKTEePUCTH-
Ky — cuiny.) KoMmMmeHTupyoT pucyHok 31: mouemy m3o0parkeHa omHa
cuna? Kakue cocTOSHUSA OBUMKEHUS cJjenyerT BbiaeauTh? IlocTossHHO
au yckopenue 6pycka? Kak BbIiOpaTh cucremy orcuéra? JoimkHaA au
OHa OBITH MHEPIMAJbHOM?

m - m -
—=>F [=>F
0 0,5 x, M
Puc. 31

2. Hlesa peueHus: HY:KHO MCIIOJb30BATh BTOPOI 3aKOH JUHAMUKU
u QopMysay KMHEMATHUKU AJA OUPeAeeHUs YCKOPEeHUS uepe3 BpeMsa
U TepeMelleHue.

3. PemeHnue (MaTemMaTuuecKas Mozesb). [Jis onucanmsa OBUKe-
HusA BbIOuUpaem mpocreiinryio MCO: cucrema KoopauHAT — OJHA OCb,
Teno orcuéra — Semuaa (cm. puc. 31).

Bropoit dakon HbloToHa myisg mMareprasbHON TOYKU MMeEET BUJ,

—

ma = F .
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_
B ckangpHOM BHZe NPH IPOENUPOBAHMN BeJHUYMH a u F Ha

ocs OX moayuaem ma = F. a2
HomosHUTEIPHOE ypaBHeHMe RaérT dopMmyaa S, = xT’ IpU 5TOM

mepeMellieHe ¥ YCKOPEeHMe IIPOeIUPYIOTCS B HATYPAJIbHYIO BEJIUUNHY.
2s . .
B wurore moayuaem F = ma = mt_Z Pacuér maér smauenue 0,25 H.

4. Anaau3 peweHus 3adadu. MOKHO JU TPEAIIOJOKUTH, YTO B
HaIlleM cJy4Jae OpPYCOK ABUIKEeTCA II0 OKpysKkHocTu? MoKHO Ju cu-
cTeMy OTCcuéTa CBa3aTh ¢ camuM TesoM? MoKeT JiM 4eJIOBeK TAHYTH
3a HUTH ¢ Takoil cuyoii? Ilouemy TpPyAHO IPOJEMOHCTPUPOBATH OIIM-
camHoOe IBUIKeHue?
III. Husa camMoCTOATENBHOTO DpeIleHUs PeKOMeHIyeM 3ajayu:
II., Ne 122, 131. Ilo xomy ypoka K [OOCKe IIPUTJIANIAIOTCA PeIlaTh
3ajlaumM OTHAeJbHBIE ydalnuecd. B OJHUX caydadx pelIeHue MOKeT
ObITh IIPOBEPEHO YUYHWTeJieM, B APYTUX — €ro cJyIIaeT Bech KJiacc.
BosmoixkHBI MHIUBUAYyaAbHBIE 3aJaHUsA HA KapTOUKaxX WJIMW U3 3aau-
HUKOB. Kpome pacuéTHBIX 3amad, HeOOXOAMMO HCIIOJIB30BATH K ade -
CTBEHHBIE U 9KCIHepuUMeHTaAbHBIe. [I[puBeiéM nmpumMepsl.
1. Jlomags TAHET caHU. BbIZenuTe BCe BO3MOXKHBIE B3aMMOIENCTBUS.
OG’B.FICHI/ITQ, ImouyeMy [ABUTralTCA CaHHU. BLIHOJIHI/ITe yCJIOBHI)Iﬁ pucy-
HOK, 0003HAUbTE CHJIbI, I[eﬁcTByIOH.IHe Ha Jolaab U CaHHu.

2. BbIsicHUTE TIPUYUHBI YCKOPEHHOI'0 ABUIKEHUS aBTOMOOUJISA DU IBUMKE-
HUU II0 POBHOI JOpPOTe M IIOJ YKJIOH.

3. KaxoBbl mokasanus nuHamomerpa (puc. 32)? Kax maMeHATCS moKasa-
HUA OTUHaAMOMETpPa, €C/JIn CJieBa (cnpaBa) IIOABECUTH ,Z[OHOHHHTBJIbeIﬁ
rpy3?

Q]

my
Puc. 32

4. Tlepsblli muHaMoMeTp moKasbiBaerT cuiay 5 H (puc. 33). KakoBbl moka-
3aHUsS BTOPOro AumHamoMmerpa (miKasia ero saxkpbita)? (JomosHUTEIBHO
MOYKHO DEIIUTh 3aJady: ABa MaJbYyMKa PACTATUBAIOT AMHAMOMETD C
cumoirt 100 H xakgprit. Uro moxkasbiBaeT quaHamomeTp?)

Puc. 33

IV. Jomawmnee 3adanue: § 23*, 24; yup. Ha c. 82 (5); uHAUBULY-
aaxpbHo — II., Ne 130.
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Ypok 9. NeoueHTpnyeckaa cucrema ortcuéra. MpuHumun
oTHocuTtenbHocTu MNanunesa*

I. ITepBasa yuebnasa npobsema ypokKa: KaK Ha IIPAaKTHUKe BHIOpATh
(DOCTPOUTH) MHEPIUAIBHYIO CUCTEMY OTCUETA.

C momomp0 yuyeOHMKa MOKA3bIBAIOT, YTO 3€MJIA JIUIIb YCJIOBHO
ABJAETCA WHEPIUAJLHOM CUCTeMOII oTcuéra. Bompoc o0 MasATHUKE
dyko mpepsaraercda AJIA WHAWUBUAYAJIBHOIO PACCMOTDPEHUS.

II. Bropaa yuebHnas npobnema ypoKa — yrayOjgeHUWe 3HAHUMI O
OPUHIUIIE OTHOCUTeJbHOCTU. CHauaja OPraHM3YIOT IIOBTOPEHUE II0
sonpocam: 4TO Takoe cucrema orcuéra? [iasa yero oHa mpemgHasHaue-
Ha? Kakwue cucTteMbl OTCUuéTa HCIOJBL3YIOT B Gusuke? Uro aBiasdercs
0o0IIUM JJIsT BCeX MHePIUaJbHBIX cucTeM? OQMHAKOBBI JIU KOOpPAMHA-
TBI TeJa B ABYX pasubix MCO?

Iamee mo yueOHUKY OIPeAe AT (PU3UUYEeCKOe COIepiKaHue MPUH-
IUIa OTHOCUTEJIhHOCTH, HA MIPUMepax paccCMaTPUBAIOT WHBAPUAHT-
Hble M OTHOCUTEJIbHBbIE BEJIUUYUHBI.

III. Jomawnee 3adanue: § 25%, 26%.

Ypok 10*. OOoO6Lwalowee NOBTOpPEHUeE.
CamocTtosaTenbHas paboTta

3amaum ypoka: o0beIUHUTh M3YUYEHHBbIe 3aKOHBI B CUCTEMY TIPEX-
CTaBJIEHUN O MPUUYMHAX MEXAHUUECKOI'O NBUMKEHWS, CHUCTEMATU3UPO-
BATh M3BECTHBIE 3HAHWS; IPOJOJIKUTH (DOPMHUPOBAHNE YMEHWUU BBI-
IeJIATh U ONUCHIBATH ABJIEHUS.

Ilman ypoka

Jdranbl yporKa Bpemsa, mun IIpuémsbr u1 MeTOaBI
I. TToBTOpenme m 0060GIITE- 20—25 Pa6ora c¢ Tabaureii. Bece-
HUEe U3YUYeHHOIr'o na. KosnextuBHoe permre-
HUe 3a]aY
II. CamocrosTenrHasAs pabo- 20 Pemtenue samau. KoHTposb
Ta 3HAHUH
III. omairtHee 3ajaHue 1 3anuch B TeTpamu

I. Cucremarusamnusa sHauuii o 3akoHax HbIOTOHA MOKeT OBITH OP-
TaHU30BaHAa CJEIYIOIINM 00pasoMm:
1. V mocKku pemaroT TUNWYHBLIE 34 1a Y u.

1. I'pys maccoi 0,5 Kr 3a HUTh HOAHUMAIOT BEePTUKAJIbHO BBEPX C YCKO-
peruem 1 M/Cz. Breruucanure MOAyab CHUJIBI, JEeHCTBYIOINEH BEePTUKAJIb-
HO BBEPX.
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2. C KaKUM YCKOpEeHVeM [ABUKETCS CHUCTeMa TeJ, M300pasKEéHHas Ha pu-
cyHKe 347 Cuioii TpeHHS MOYKHO IIpeHeOpedb.

my="TKr

komon

mMo=1Kr m3=2 KT

Puc. 34

2. C momorIpio (ppoHTaAJBHOU OGecedbl ITOBTOPSIOT TEOPETUUECKUIL
marepuay. OpraausyoT padoTy ¢ TAaOJAuIell 5: OTAebHBLIE 9JIEMEHTEI
HOBTOPAIOT, Apyrue ((QPOpMyJbl, PUCYHKHN) 3aIlOJHAIOT; 3aIll0JHEHUe
HEeKOTOphIX rpad (mociaemuss rpada) mpeijaraercsa Ha TOM.

Bonpocwvt 058 06cyxicOeHus: TBUKEHNE KaKUX (GUSUIECKUX 00BEK-
TOB omuchiBaioT 3aKoHbI HpioroHa? Ilouemy sakombsl HbloTOHaA mpu-
MEHUMBbI JIUIMG I Martepuanbuoii Touku? (OTBeT. Momeab mo3BO-
JsieT IPOCTO U TOYHO OMMCATH ABUKEHME TeJla BO MHOTHUX CJIyYasx.)
ITouemy 3aKOHBI AMHAMHUKU MCIIOJbL3YIOT IPU OIMCAHUUN IBUKEHISI
B MCO? Kaxme ngBa BHUAA IBU)KEHUI HA OCHOBE AUHAMUKU MOXXHO
BoeigesuTh? (OTBeT. MHepnuaabHOe ABUIKEHNE M B3aUMOIEHCTBUE.)
KakoB 3akoH mHepnuaabHOTO ABMKeHUA? KaKuMu 3aKOHAMU OMUCHI-
BaroT B3ammogelicTBue Tesa? MoXHO U B3anMOJENCTBHUE TeJl ONNCATH
JIUITL BTOPBIM 3aKoHOM HpbioTona? IlpuBenure mpuMepbl B3auMomeli-
CTBUS TeJ, NeHCTBUSA OJHOTO Teja Ha APYToe.

Ilpu mepeHeceHMU MaHHBIX TaOJUIBI D5 B TETPaab MCIOJIb3YIOT
COKpallleH!s, YCJOBHbIE 0003HAUEHUS, HAIPUMep IPU (HOopMYIUPOB-
Ke TpeTbero 3akoHa HbploToHA. ¥ MTOCKM MOKeT paboTaTbh OIUH U3
IMIKOJBHUKOB.

II. CamocroarensHasi padora (Ipu TPOBeJIEHUU BO3MOKHA KOH-
CYyJABbTAIUAA YUUTEII).

Bapuanm 1

1. C xakuM YCKOpPEHUEeM JIBUKETCA TeJo m M ?‘1 e
Maccoii 3 Kr, ecju Ha HEro AelcTByeTr
cuna 1 H? Yemy paBHA CKOpPOCTH TeJia B
KOHIIE TPEeThell CeKyHIbI?

2. N3o6pasuTe cuiabl, KOTOPbIE [eHCTBYIOT
Ha Tesna (puc. 35). BeimenuTe cuiabl B3a-
UMOIEMCTBUSA.

Bapuaum 2
1. Ompenenute mMaccy Teja, KOTOPOMY CHJA
1 H coobmmaer ycxopenwne 0,5 m/c?. Yemy 6

paBHa CKOPOCTH Tejia B KOHIE TpeTbeil
CeKYHIBI? Puc. 35
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Tabauya 5

SaxoHsl FbioToHa

ITepBsrii 3aK0H

Bropoii 3akon

TpeTuii 3aKoH

Msayuae- | Makpockonudeckoe | Makpockonu— | Cucrema OBYX TeJ
Mas TEeJo qecKoe TeJio
pusnye-
cKas
cucreMa
Mogenn MarepuaibHas Marepuanssaa | Cucrema AByX TOYEK
cucTeMbl | ToO4Ka (M. T.) TOYKa
Cucrema Ornpenenenne VIneprmass- JVInepnuasneHasa
oTcuéTra JICO Had
Omnucel- PaBHomepHOe I BIxenne YCcKopeHHOe IBVKeHe
BaeMoe [IPSIMOJIMHEITHOE TeJa ¢ B3aMMOJENCTBYIOIINX
SABJICHVE IBVKEHNe ITOCTOSAHHBIM TeJt
YCKOpEeHMEM
Dopmy- Teso (M. T.) HaxO- Cuel, IpUJIOIKEHHBIE
JIMPOBKA IUTCA B IIOKOE WLJIN K B3aMMOJIE/ICTBYOIII M
u dop - paBHOMEpPHOM Lo TesaM (M. T.), paBHBI [10
MyJa [IPAMOJIMHETHOM ma=F MOZYJIXO, IIPOTUBO-
3aKOHA IBVPKEHUN, €CJI TIOJIO?KHBI T10
Ha Hero gHe HaIIpaBJI€HNIO, OOHON
IeIICTBYIOT IpPyTE IPUPOABI U IPUJIOMKEHBL
Tesa (M. T.) K pa3HbIM TeJsiaM (M. T.):
PucyHox N a
TUIAY- T >
HOTO U = const a ,F
SABJIEHUS —_—
P
mg
ITpume- I B1sxeHme Jlroboe I BusKeHne 1Byx
pBI TIpO- CIIyTHMKA BAAJIN YCKOpeHHOe B3aMMOJECTBYIOIINX
SABJIEHNUSA OT ILJIaHEeT IIBUKEHME: TeJ: JIyHsl 1 3emin,
B IpUpPOJIEe rnajieHne TeJja LIapOB IIpK yzaape U Jp.
Ha 3eMJIIO,
TOPMOXKEHIE
aBTOMOOIMJIA
UT.IL
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2. Omnpegenure B3aMMOIEHCTBYIOIME Tejia, M300pa- mo
3UTe Tapbl COOTBETCTBYMOIIUX cuja (puc. 36).

II1. Jomawnee 3adanue: I1., Ne 134. my
77777 77777

Puc. 36

rMABA lil. 3AKOHbl BSAUMOAENCTBUSA
B MEXAHUKE

HamomHurM, uTO MexXaHMKa H3ydYaeT ABUIKEHUE MAaKPOCKOIIMYe-
ckux Teji. IIppumHOll BcexX NBUIKEHUI, KpOMe «UIeaIbHOTO» MHEPIIU-
AJIbHOTO ABUKEHUA, ABJSAIOTCSI NEUCTBUA WU B3aUMOJEUCTBUA TeJ.
BzaumogericTBusa Tes MPUBOAAT K YCKOPEHHOMY ABUWIKEHUIO WJIU/U
K gedopManuAaM. B mmepBoM ciaydae TeJIO MOJAEJIUPYIOT MaTepUuaJIbHOMN
TOYKOIi, BO BTOPOM — YIPYTHUM TEJOM.

B mMexaHuKe mM3yuamT B3aMMOJENCTBUSA HA PACCTOAHUU U IIPU
COIIPUKOCHOBEeHUM. K IEepBHIM OTHOCAT T'PABUTAIIMOHHOE B3aWMO-
IeficTBUE TeJl W BJIEKTPUYECKOe B3amMMOJEeiCTBUE 3apAN0B, KO BTO-
PBIM — yOpyroe B3auMOJeHCTBUE Tejla WM OIOPBI (IIoaBeca), COIPO-
TUBJIEHWE IPU OTHOCUTEJIbHOM JBUKEHUU TeJ, TeJ B KUJKOCTU UJIU
raze. Kamnapiii Buja B3auMojeUcTBUA (UIM MEHCTBUA) OMUCHIBAETCS
cuJaMu, KOTOPbIE TIO-CBOEMY 3aBUCAT OT PACCTOAHUA MEXKIY TejaMH,
OT CKOPOCTeH NBUIKEHUS W T. A. KaKOBbI 3aKOHBI JefiCTBUSA CUJI? —
OCHOBHOIL 80NPOC TEMBI.

ITouemy Tak Ba)KHO 3HaTh, KaK M3MEHSIOTCA CUJIbI, XapaKTepu-
symolnue Te uian muble neiicrBusi? Ilo HamremMy MHEHHWIO, TOYHBIHA OT-
BeT TakoB: «B Tpéx s3axkomax HBIOTOH BBIJENUS TO, UTO HE 3aBUCUT
OT KOHKPETHOT'O BHUJa CUJ, IIO9TOMY OHU O0OpPa3yIT TOJBKO IYCTYIO
cXeMy MeXaHUKU KaK HaydyHoIl Teopuu. PuamuecKas TeopUs BO3HU-
KaeT M3 9TOU CXeMBbI, €CJIM BBIJEJIUTH ONPEAEJEHHBIN KPYT SABJIEHUN
¥ YCTAHOBUTDL 3aKOH cuJ, yupaiaiomux nMmu» (Ko6sapes U. IO.
Hrioron m ero Bpemsi. — M. : 3manme, 1978. — C. 45). B yueb-
HUKe BCTpeuaeTcsd BBIPA’KEHUE «CHUJbl B IIPUPOAE». YUUTEJI0 HaIo
HOHWMATh, YTO JTO IIPOCTO PACIPOCTPAHEHHOe (MUIWUECKOe BhIpa-
JKeHUe, TaK KaK B yYyeOHHKe IOHATHUSA «CUJa» U «B3aumMoOIeiicTBUE»
IPaKTUYECKU OTOKJIECTBJSIOTCSA. B MeTOnuMKe dTU IMOHATHUA pPasie-
JSAIOTCA.

B konme wm3ydyeHUA TeMBI HIKOJBHUKM JOJIKHBI YMeThb BBIIe-
JATh KOHKPETHBbIEe B3aMMOJEMCTBUS TeJI, ONPENEJATh UX IMIPUPO-
Iy, XapaKTepus3oBaTh HX (PU3UUECKUMU BeJUUYMHAMU U 3aKoHa-
MU, OIPUBOJUTH NPUMEPHI ABJIEHUMN, 00YCJIOBJIEHHBIX M3yYaeMbIMU
B3auMmojerictBuaMu. [[1d pasBUTHUA HIKOJHBHUKOB HEMaJOBa’KHBIM
ABJAETCA OCO3HAHHOE OBJIAJIeHVE MeTOJaMW HAYYHOTO IIO3HAHUSA
(HabuiroeHUEe, NJIaHUPOBaHNE 9KCIEPUMEHTAa, IIOCTPOEHUE THUIOTE3
U [Op.), COBEPIIEHCTBOBAHWE YMEHHA BBIPAKaTh MBICIU BCJIYX,
OBJIaJleHVEe TAaKUMMU NpPUEMaMU MBIIIJIEHUA, KaK aHaJIu3, CHUHTES,
abcTparupoBaHUe.
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Ypok 1. Bugbl B3auMogencTeuii u Buabl Cui.
Cuna ynpyroctun. 3akoH lNyka

3amaum ypokKa: MO3HAKOMUTL C BUJAMU B3aMMOIEHCTBUII B IIPHU-
poZle W BUAAMHU CUJ B MeXaHHKe; H3YyYUTh JAeldcTBUA JedopMuUpo-
BaHHBIX TeJI W ONHCATh ynpyrue pedopmMamuu CUJIOU YIPYrOCTU U
3aKoHOM I'yka, BBIACHUTH INPUPOAY CHUJIBI YIPYrocTu; chopMUPOBATH
YMEeHUSA BBIYUCIATH W HU3MePATh CHUJIY YIPYTOCTH; YCBOUTHL JIOTUKY
Hay4YHOT'O NO3HAHUA — BblIAeJIeHUe ABJIEHUSA, €ro OIMCaHUe.

Hna addexTuBHOrO perreHVsA 3a1a4 (POPMUPOBAHUSA MHPOBO33PEHUI
HEeOOXOAVIMO IIOCTOSHHO BBISICHATH IIPUYWHBI ABJIEHUN, UX CBASH U AP.

Ilman ypoka

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI

I. IlocraHOBKa y4YeOHBIX 4—5 Becega mo Bompocam. Co-
mpobsiem ypoxa. MoTtusa- o0IIeHre YUUTeJIsd

OUA AesATeJIbHOCTHA

II. syuenue u orpaboTka 30—35 Pacckas. IlocranoBka u 06-
HOBOTO Marepuaja cysKAeHMe ombIiToB. Pabora

¢ yu4eOHUKOM

III. IlomBemeHue WUTOTOB. 5—6 OTBeTBl Ha BOIIPOCHI. BEI-
MomalrHee 3agaHue [leJIeHVe TJIaBHOT'O

Metoauueckoe orcrymienue. Cuyiy ynpyrocTu MOYKHO H3ydaTh U
IocJie PacCMOTPEHUA TpaBUTAIMOHHON cuibl. Ho mpenimaraeMbiii Ba-
PUAHT M3yYeHUs MMeeT PAN IPEemMYyINecTB: a) 3HaHMe 3aKoHa ['yka
IaéT HaM BO3MOXKHOCTH OCO3HAHHO WCHIOJIb30BaTh IMPUOOD AJA M3Me-
peHuA Apyrux cmi; 0) aTOT MaTepuaJs BBITOJEH [JIsA Hadyajia TeEMbl —
KOHKPETHBIN U TPAAUIIMOHHBINA, C BO3MOYKHOCTBIO IIPOBEeNeHUSA (PPOH-
TAJIBHOTO BKCIEPUMEHTA.

I. AKkryanusanusa sHaHUi, co3maHNue MO3HABATEILHON MOTUBAIIUU,
3HAKOMCTBO C IeJAMU HIYUEHUd MaTepuajia 00eCIedYMBAIOTCA IIPU
mpoBeneHuu Oecedvl nO 80npocam: B UEM COCTOUT OCHOBHASA 3ajada
mexanuku? Kax oHa permraercs skcrepuMeHTaJ bHbIM MetomoMm? (O T -
BeT. VlaMepeHreM KOOpAMHAT U BpeMeHU.) ¥ pob6Ho jsu aT10? Kak oHa
perraercss Teopermueckum meromom? (OTBeT. Hanmpumep, aasa pas-
HOYCKOPEHHOTO IBU)KEHUS HaJ0 M3MePUTh HadvaJlbHbIe KOOPAWHATHI
U CKOPOCTh, M3MEPUTH UJIU BBIUUCJIHUTH II0 UTOTaM M3MEPEHUH yCKO-
peHue, MCIIOJb30BaTh (POPMYJIbI KMHeMaTuKu.) Kak MOXHO ompeme-
auTh yckopenue? MOMKHO JIM KUCIIOJIB30BATh BTOPOU 3akoH HbioToHA?
Bcerga su yno6HO u3MepATh OeHcTByMOINy0 cuiay? Kax e€é MoxxHO
onpenenuts Teoperuuecku? (Ha srtoT Bompoc moka mHer orsBera.) UTo
JKe HYKHO 3HAThb IJIA TEOPETUYECKOTO BBIYWCJIEHUS YCKOPEHUA B JU-
Hamuke? (OrBerT. 3HATh, T. €. UBMEPUTH WJINU PACCUUTATH, MaccCy,
uMeTh GOpMysSy AJA pacuéTa CUJIBI.)

II. iTak, oT uero 3aBUCAT CUJBLI B3auMmojericTBus Tten? Ilas pe-
IIeHUA 3TON YyueOHOll npobemb. HALO CHadajla PacCMOTPETH 8uUdbl
e3aumodeilicmeus meJ.
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1. Ha nmocke moaroroBseHa tabisuiia (taba. 6). Yuurenab AeMOH-
CTPpUPYET IIPUMEPhl B3aMMOLEMCTBUS TeJd KasKIOTO0 BHAA, KPATKO
packpbiBaeT u OOOCHOBBIBaeT UX MPUPOAY. BbL600: B3amMOaeiCcTBUSA
TeJ1 OBIBAIOT pasHble, M CUJBl B PA3HBIX CIyUYasiX 3aBUCAT OT PA3HBIX
mapaMeTpoB; OTCIOIa 3ajjaua — HaJ0 9Ty 3aBUCHUMOCTb M3ydyaThb. Kpo-
Me OTOOpPaKEHHBIX B Tabiuile (pyHIaMEHTAJILHBIX B3aNMOIEHCTBUIL,
B (pu3MKe MUKPOMHPA CYIIIECTBYIOT €Ilé ABa THUIA B3aMMOIENCTBUN —
cuibHOe (smepHoe) u ciaboe.

Tabruua 6

BI/IIII;I " NPOABJEHUA MEXaHHUYECKHUX BSaHMOJIef[CTBHIL;I

IIpupoma B3ammMomenCTBUI

Bupn
B3aMMOeHCTBUSA
IPaBUTAIMOHHAS 3JIE€KTPOMAarHuTHA A
Ha paccroauaun I'paBuranuonnoe npu- | IIpurakenue u orras-

TAXKEHUe JI00BIX TeJ, | KMBaHUE 3apANO0B
UMEIOIIUX MAaccy

ITpu conmpurocHoBeHum | I'paBuTanmmonHoe npu- | 1. OrrajkuBanve yIpy-
TAMKEHUE TeJ ro fehopMUpyeMBIX TeJl.
2. CompoTuBJieHUE IBU-
JKeHUI0 TIPU OTHOCH-
TEJIbHOM IIepeMeIleHUN
TeJst

2. cnonb3ysa OMOPHBIN KOHCIEKT (Tabja. 7), yYuTes b pacCKasbIBa-
eT 0 cuye yupyroctu. HamomMmHaem, 4TO yCBOeHUE 3HAHUII HE aBTO-
MaTHYeCKM W He HaNpAMYI0 CBS3aHO ¢ uUxX coobimeHueM. IlosTomy
pacckas [mOJIKeH OBbITh KpPATKUM, JIOTUYHBIM, OINUPAThCA HA YYB-
CTBEHHYIO HATJISAHOCTH (PUCYHKHU, cXeMmbl). Huike mIpPUBOAUTCSA II0O-
CJIeI0BAaTEJIbHOCTh PACCMOTPEHUA MaTepuaJia.

Tema moryT uaMeHATL (GopMy uau pasMmepbl. lledopmupyemoe
Teno (c Mayiof yupyro# medopmaliueii) geiicTByeT HA IIPUKOCHYB-
meecss K HeEMYy TeJio. OTO MOKHO HAOJOAAaTh Ha OmbITax. Onbimol:
a) m3rub MeTaIMYeCKOll JUHelKu u e€ melicTBue Ha PYKy; 0) pac-
TSOKEeHNEe U CyKaThe IPYKUHBI U e€ IelicTBHe HA I'PYy3 WU TeJo.

Bonpocvt 0 00cyxodeHus: Kak moKasaTb, 4TO aedopMupyemoe
TeJo melicTByeT Ha Apyrue Teaa? Kax ompemenuTh cuiay ympyroctu?
3aBuCHUT JIM CHJA yIpyroctu ot medopmanuu?

KakoBa mpupona cuibl yIpyroctu — cJjenyioiiasd yueOHas npo-
6sema. IlocmeqoBaTesbHOCTE paccKasa: 1) Tejla COCTOAT W3 YACTHIIL,
HaIpUMEDP M3 aTOMOB, aTOMBI COCTOAT W3 3aPAKEHHBIX YaCTUI[ —
9JIEKTPOHOB U AJepP aTOMOB; 2) B OOBIYHOM COCTOSAHWHN CUJBI IIPU-
TSAKEHUA U OTTAJIKUBAHUA 3apAMKEHHBIX YaCTUIl yPaBHOBEIIWBAIOT
Opyr Apyra; 3) IpU CKATUU PACCTOSHNE MEeKIy YacTUIAMU YMeHb-
I1aeTcs, BO3PACTAOT CHUJbl OTTAJKWBAHUSA, [IPU PACTAKEHUU, Ha-
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Tabauya
Cuina ynpyrocTy

DaAKTHI
o fIBnenue gedpopmaium Tes —
pacTakeHye, cxkaTme, U3rub, KpydeHue
e JleiicTBue nepOpMMPOBAHHOTO TeJa
Ha JIpyTue TeJa

Monens
* Cuina ynpyroctu Fy, Kak XapaKTepPUCTIKa
IeicTBusa TedopMMPOBAHHOTO TeJja

* IIpupona cuibl yIpyrocTy — M3MeHeHue
DJIEKTPMUECKOT0 B3aVMOAENCTBIA YaCTUI] Tesa

Pacrarxenne | g ° ©

5 ol[o
oo
oo
[ele)
oo
oollo o
=l
o
o o
=l
)
o

* 3akoH ['yka nya masbix gedpopmarmit: F,. =—kax

e écTtrocTh kK — mocTOAHHAA BeJaUdYMHa
IIJIA TAaHHOTO TeJia;, 3aBVICUT OT MaTepuaJa,
dopMBI TeJa 1 Ip.

Criencresusa
* Buab! cis1 yopyrocTi: CuJia peakIiuy OIOPbI MJIN
IIoJiBeca, BeC TeJja
e Pousb cuit yopyroctu B Ipupojie, TEXHUKE, ObITY
e JIpyskuHHBIE BeChl
* Pacuér nedopmarimii
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000pOT, HECKOJBKO BO3PACTAIOT CUJIbI MPUTMKEeHWs. BoT mouemy je-
dopMupyemMoe TeJOo NEeUCTBYyeT Ha Apyrue Teja. [lpwumHa neicTBusa —
SJIEKTPOMATHUTHOE B3aWMOIENCTBUE 3apAKEHHBIX YaCTHUIl, U3 KOTO-
PBIX COCTOSAT TeJia.

OT dYero 3aBUCUT CHJIA YIPYTrOCTU — pPeIIeHUe 3TON YueOHOl
npobsemv. obecrieumBaeTcs C IIOMOIIBIO 3YKcrepuMmeHTa. Onbim:
K IPYKHUHE II0CJIef0BaTeJIbHO ITOABEIINBAOT Ipy3nl Maccamu 100 r u
200 r, usMepAT YIAJUHEHNEe U OIPEeIeJA0T CUJIy YOPYTroCTH, Ha I0-
CKe YYEeHUK CTPOUT rpaduK, YUYUTEJb 3alKUCHIBAeT (POPMYJy 3aKOHA
nasa cunel: F = kx.

Bonpocwvl 0na opzanusayuu Oecedvl: KaK HaIpaBjeHa CHUJA YIPY-
TOCTU IPYKUHBI Ipu eé pactsskenuun? Kyma ona mpuiio:kena? Vasme-
HAEeTCA JIM CUJia YIPYTOCTH IIPU M3MEHEHUU YIJIUHEHUS NIPYSKUHBI?
Kak saBucur smaueHue cujibl F OT 3HaueHUS yAJIUHEHUS X7

Ot uero s3aBucur xkéctkocth £? (OTBeT: or Mmarepuaaa, oT Gop-
MBI Tena.) UnnmocTpanus: OBe NPYKUHBI, OJUHAKOBBLIE TI'DPY3bI,
pasHoe yJJInHEeHVe, Pa3Had KECTKOCTh.

3. BOJIBIIIMHCTBO TEJI B OKPYIKAIOIIEM

HAC MUpe CONMPUKAcaeTCsa MeXKAy coDOoii: F
KHHUTaA JIeKUT Ha CTOoJIe, YUEHUK CHUIUT yrp
Ha cryJae... IIpy 9TOM BO3HHUKAIOT Je-

dopmanuu, OeHCTBYeT CUJIa YIIPYTrOCTHU

(puc. 37). [aérca omupeneseHUe CHUJIBI mg
peakmnuu omopsl (moaBeca), ¢ IIOMOIIBIO

PUCYHKOB BBISACHAETCA, KyJa IIPUJIOMKEe- Puc. 37

HAa ¥ HaIpaBjeHa 3Ta CHJa, KAaKoe OHa
nuMeeT 3HAUEHUE.

4. ®pPOHTAJIBHO OPraHMU3YETCsS peIleHNe SKCIePUMEeHTAadb-
HOM 3amayvu: IOKayKHUTe, BBIIOJHSIETCS JIU AJIA Pe3UHKHN 3aKoH I'yKa.

Ob0sexm uccnedosaHus: pesUHKA IJIUHON 15 cm.

OGopynoBaHUeE: Pe3UHKA, TUHAMOMETD W JIMHEHKA.

OTuér: mocTpoenue rpadmKa W BBIBOJ, OTBETHI HA BOIIPOCHI.

II1. Bonpocst 0ns nodseedeHuss umozoé ypoKa: MHOTO JIA BUIOB
cun B mpupoge? (OreBeT. B Mexammke M3ydaiOT B3aMMOIEHCTBUS
BCEro ABYX THUIOB — 3JEKTPOMATHUTHOE U TIpaBuTanuoHuHoe. OHU
TIPOABJIAIOTCA MMO-PA3HOMY B PA3HBIX CJyYaASX HA PACCTOSIHUU W IIPU
CONPUKOCHOBEHUM TeJ. B TOYHOM CMBICJIE BOIIPOCA CHJI B IPHUPOAE
"er.) KakoBa mpuposa B3auMOIeNCTBUS ABYX IIAPOB IIPU WX YIPY-
rom croJakHoBeHnn? OxapaxkTepusyiTe B3aMMOAENCTBUE KHUTU U
croJia.

Homawnee sadanue: § 27, 34; II., Ne 158; mHAUBUAYATIBHO —
U3TOTOBUTH HPOCTEHINNI AUHAMOMETD.

Ypok 2. JlabopaTtopHas pa6oTa
«AI3amepeHne XXECTKOCTU MNMPYXUHbI»

3amaum ypoka: c()OpMHPOBATHL YMEHUS IPOBOAUTH OMBITHI IIO [Ie-
dopmamuu pacTs:KeHHus, ONUCHIBATH €€ C MOMOIIbI0 3aKoHa ['yka,
BBISICHATH MPUYUHBI U OIPENeATh MOTPEeIIHOCTH U3MEePeHUd.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. IlocraHOBKa y4eOHBIX 4—5 Becena mo Bompocam. Co-
npobsiem ypoxa. Mortusa- o0II[eHre YUUTeJIsd

nusa AesATeJIbHOCTH

II. NIsyuenme m orpaborka 30—35 Pacckas. IlocranoBka u 06-
HOBOTO MarepuaJa CyKJIeHHe OoIbITOB. Pabora

C yU4eOHUKOM
III. IloxBemeHwe WUTOTOB. 5—6 OTBeTbl Ha BONPOCHI. BEI-
IomarrHee 3ajzaHue JleJIeHue TJIaBHOT'O
F.H

I. Yuurens coobitaer nopsadok pa-
5 6omuvl: u3ydyeHme (M WCIOJIH30BAHUE)
UHCTPYKIIMK (BBIAAETCA HaA Wapry),

47 IIPOBEJIeHNE OIBITOB 1 O(QOpPMJIEHHE pe-
34 syabTaToB. Ilopadox ogopmarenus pabo-

mbL: HazBaHNe; 000OpYAOBaHNE; KpaTKas
2+———; / TeopHUA C PHUCYHKOM OIBITA, HazBaHHUEM

ABJEeHUs, (HOPMYyJOil 3aKOHA UM PACUET-
HOI (popmysioii; Tabyuila pPes3yabTaTOB,
—_ BBIUNMCJIEHVE IIOTPEITHOCTe!l U BBIBOJ,
0 2040 60 80100 x,MM pellleHME KOHTPOJILHBIX 3alaHUI.

Puc. 38 Bonpocbl 015 n08MOpeHUs Meopul:
nedopManusa Kakoro (GPU3UIecKoro 00b-
exTa (Tesa) usyuaerca B pabore? Kak maswiBaercsa sra gedopmarua?
Kax MOKHO M3MEPUTHh CUJY YIPYTOCTH OPY:KUHBI? UTO XapakTepu-
3yeT KEcTKOoCcThb? UTO HYKXHO B3HATh IJiA €€ oupeneneHusa? Kaxossl
IPUYNHBI IIOTPEIIHOCTEe B OHbITE (LEeMOHCTPUPYETCS OIIBIT)?

II. IlpuBeném mpumMep Pacy€ETOB.

—
L

Howmep ombiTa m, KU F, H X, MM
1 0,100 1 24
2 0,200 2 48
3 0,300 3 72
4 0,400 4 97

OTHOCUTe/IbHAS IIOI'PEIIHOCTDh IIPM BBIYMCJIEHUN JKECTKOCTU pPaBHAa:

_Am  Ag  Ax _0,002kr . 0,2m/c® 1wmm _
6= Y e T e T 0100w T 10w/ 24w - 008

ITo rpaduKy cpemgHee 3HaAUEHME YKECTKOCTU MPYsKUHBLI paBHO 42 H/M
(puc. 38). Orcroma abCcoJIOTHASA TOTPEITHOCTD BBIUMCIIAETCSA CJIEeAYIO-
M o0pasoM:

Ak = ke = 3 H/m.

58



B wmrore mosryguaem oTBerT:

k =k, + Ak = (42 = 3) H/m.

III. ITonBeneHME UTOTOB.

KoHTpoasHbIE 3agaHUA
Bapuanm 1

OT 4ero 3aBUCHUT KECTKOCTb NMPYKUHBI? V3MeHATCS Ju pe3yabTaThl OIbI-
TOB, €CJIM B3SITh [B€ OJUHAKOBBLIE IPYKUHBI, COeJUHEHHBIE IMaPAJLIEIBLHO?

C momorrbio rpadguka (cM. puc. 38) IpeAcCKaKuUTe yAJNHEHUEe MPYsKUHBI
upu gevicrBuu cuibl 1,5 H. IToaTBep:kgaeT Ji OIBIT 9TO TEOPETHUUECKOe
upenckasanne? (BBIIOIHUTE OMBIT W 3aIUIINATE ITOKA3AHUA.)

Bapuanm 2
KaxoBbI IpUUYMHBI IOTPEITHOCTell TP IIOCTAaHOBKE OnbITOB? Kak MOXK-
HO ymMeHbmUTH norpemnHoctu? (Ilepeuuciaure, pAgOM YKaKUTe IPUEM
YMEHbIIIeHUA. )
IomnosHUTeJbHO K 000PYJOBAaHUIO JaHA NPYyKuHA. KaK OIeHUTH 3KECT-

KOCTb JOIOJIHUTEJILHOM MPYKUHBI: 00JbIne oHa mian Her? Kak sTo cue-
JIaTh IIPOIle BCero?

Homawnee sadanue: I1., Ne 157; uHAMBULYaIbHO — BKCIEPUMEH-
TAJIBLHO OIIPENeJINTh KECTKOCTh NPYKMHBI OBITOBOI'O Oe3MeHa.

Ypok 3*. PeweHune 3apad (peseps yuutens)

3amauu AJis ypoKa momo0paTh CPaBHUTEJIHLHO JerKo. B uacTHOCTH,
pPeKOMeHAyeM pPelIuTh HEKOTOPbie THUIOBLIE 3 a a4 H.

1. Ompemennre, OAWHAKOBA JHU KECTKOCTL IIPYKUH, M300PaAKEHHBIX HAa

2

4

pucyHke 39.

ITouemy HabJsOZaeTcsi HEPABHOMEDPHOE PACTSAMKEHUe IOABEIIeHHON Ipy-
KUHBI, M300paKEHHOM Ha pucyHre 407?

OKCIEePUMEHTAJIBbHO AOKaYKUTE, YTO KECTKOCTH NBYX OAUHAKOBBIX U
OCJIe0BATEILHO COEAMHEHHBIX MPYKUH OTJINYAETCA OT KECTKOCTU
OJHOM IIPYKUHBI.

C KakuM yCKOpeHmeM OyIeT ABUTAThCA TeJ0, M300paKEHHOe Ha PU-
cyake 41? Cuioil TpeHUA MOYKHO IpeHeOpedb.

Homawnee 3adanue: § 35%.

100r

ENTITITTS

rzzz
=z

My =1Kr Puc. 41

my=1Kr

Puc. 39 Puc. 40
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Ypok 4. 3aKOH BCEMUPHOro TAroTeHus

3a,r[atm YPOKaA: M3YyUYUTHh I'PaBUTAIlMOHHOE B3aUMOJENCTBUE TeJl U
3aKOH BCEMHPHOI'O TATIOTEHHUA; O3HAKOMUTH Yy4YUaIllUXCA C JIOTUKOM
HAY4YHOI'O IIO3HAHUA IIPU OTKPBITUM 3aKOHA BCEMUPHOI'O TATOTEHMA.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBbI
I. IToBTOpPEHHE 5 Becena mo Bompocam
II. M3yuenue HOBOTO Ma- 20—25 Pacckas. Becema. Pa6ora c
Tepuaja YYeOHUKOM
III. CoBepIiieHcTBOBaHMIE 15—20 Pemenne samau. ITosTOpe-
3HAHUN HUE Teopuu
IV. JlomaiHee 3amaHue 1 Coob1rieHre yUnTes s

I. 1 ecTecTBEHHOrO IIPOAOJIKEHUS pasroBopa O CcCHUjaaxX Ba3au-
MozelicTBUA TeJl (PPOHTAJBHO IIOBTOPSIOT BOIPOC O CHUJIE YIPYTOCTH
(cm. Tabn. 7). Bonpocwbli: KaKoe AeWCTBUE ONMCHIBAET CHUJA YIPYroc-
u? (OrBeT. [HetictBue medopmMupoBaHHOTO Tesaa.) IIpu Kakux yc-
JIOBUAX BO3HUKAET 3TO AericTBue? MOXKHO JUM CHJION yIPYTOCTH OIIM-
caTh cpasdy [nABa [meiicTBusa mnpu B3aumomeiictBuu ten? (OrsetT. la,
c yuéToM TpeThbero 3akoHa Hbroroua.) O uém ropopuT 3akoH ['yxa?

II. Cerogusa Ha ypoKe M3ydyaeM HOBBINA BUJ B3aUMOAEHUCTBUSI —
TPABUTAIMOHHOE B3aMMOJENCTBUE.

1. O6 ucropuu oTKpsiTus. C faBHUX MOP JIOAAM OBLIU M3BECTHBI
TaKue sIBJEHHNsS, KaK CBOOOIHOE IIaJleHHe TeJl Ha 3eMJI0, ABHKeHNe
JIyubl Bokpyr 3eman. Ho ocosdHaHUe ABJIEHUS TATOTEHUs, TeM Oojiee
OTKPBITHE 3aKOHA, 3aHAJJ0 AJUTeibHOoe BpeMsa. OcoO0eHHO O6OJbIIOi
BkJaan BHecsou U. Kemmep, P. I'yk. Ilocaemuuit B 1674 r. mumcad:
«Bce Tesa... 00HAPYKUBAIOT CUJIY NPUTAKEHUS UIU TIKECTH, Ha-
IpaBJIEHHYI0 K WX IEeHTPY». I[lo3Hee OH BBICKa3aJ NIPEAIOJOKEeHUEe
00 00paTHO HPOMOPITMOHAJIHLHON 3aBUCUMOCTU MOJYJS CHUJIBI OT pac-
cToAHUA Mexxay Teaamu (cm. mompobuee: Cmaccruit B. . Hcro-
pus ¢usuxku. Y. 1. — M. : Bricmraa mkomaa, 1977. — C. 140—144).

2. OrkpsiTHe. HbBIOTOH 1IepPBLIM TeOpeTHYECKM [I0Kasajl, dYTO
MeXKIy JIOOBIMU TejlaMH CYIIIeCTBYeT B3aWMOeHCTBUe — B3aWMHOE
ONPUTAKEHUEe, HAIEJ TOUYHBIA KOJMUYECTBEHHBIA 3aKOH U YCIIEIITHO
IPUMEHHNJ ero AJis O0bsACHEeHUA ABM)KeHUusA JIyHbI U miaameT. Takum
00pas3oM, IIPEAIIOJOKEeHNA, TUIOTE3bl, JOTaAKU NPEAIIECTBEHHUKOB y
Hriorona nmpuobpenu dopmy Hayunoii Teopmu. OH mumcan: «Tsarore-
HUE CYIIIeCTBYEeT KO BCEM TeJiaM BOOOIIe U IIPOIOPIIMOHAJIBHO Macce
KasKJI0T0 M3 HUX... BCE IJIAHETHI TATOTEIOT APYT K APYTrY... TATOTe-
HUEe K KalKJoH M3 HUX B OTAEJHLHOCTA OOPATHO IIPOIOPIIMOHAIBLHO
KBaZpaTy PAcCCTOAHUA OT MecTa OO IIeHTpa dTON IJiaHeThl...» (Xpe-
cToMaTus, c. 35). mym,

VYuurens sanuceiBaer (popmyny sakoHa: F = G Rz
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Bonpocv. nisi MIEPBUYHOTO 3aKpeIJIeHWs MaTepuaja: B YEM BbI-
paskaeTcss rpaBUTAIIOHHOE B3aummojelicTBue Ten? OT 4yero 3aBUCHUT
cuja, XapakTepuayiollasi B3auMHOe NOpurs:xkenme tesn? Kak moka-
3aTh HAJWYME B3aMMHOT'O IPUTIKEHUS 3eMJIN W, HAIpUMep, KHUTHU?
(OrBer. Temo, mpemgocTaBiieHHOEe caMOMy cebe, ABUIKETCA C yCKope-
HHEeM BHH3. OTO MOYKHO [JOKA3aTh SKCIEePHUMEHTAJbHO. 3HAUUT, HAa
Hero pgericrByer 3emusi. Ho coryiacHoO TpeThbeMy B3aKOHY AUHAMHUKU
U TeJ0 C TaKoi Ke cujoil meiicTByeT Ha 3emuio. IIpobGiema — Kak
3a()UKCUPOBATL ATO HeilicTBue?)

3. Yraybienue 3HAHUN MPOUCXOAUT IIPU PEIeHUU npobJiembl: KaK
000CHOBATH 3aBUCHMOCTh CHUJIbI BCEMUPHOT'O TATOTEHUSA OT MACC B3au-
MOJEMCTBYIOIUX TeJ U OT PacCTOAHUA Me:xkny uumu? Jlas moucka
oTBeTa opraHmsyerca pabora ¢ yuedbHuUKOM (cM. § 28). B saBucumocTu
OT IOATOTOBKHM KJAacca MaTepuajl pacCMaTpUBAIOT B PasHOM O0BEMe.

Bonpocwvt dns opeanusayuu Oecedvl: Kak HbIOTOH 00BbACHAT QaxT
OIMHAKOBOTO YCKOPEHUs CBOOOMHOTO majeHus AJgsd Bcex Ten? Kak
IOKas3aTh, YTO CHJa TSMKEeCTU, Aeii-
CTBYIOII]asi HA KHUTY, B3aBUCUT OT
maccel 3emun? Kax HpiOTOH 00BsC-
HSJ 3aBUCHMOCTH CHUJIbI BCEMHPHOTIO
TATOTEHUS OT KBajapara paccTos-
HuA Mexxkay reramu? OIMHAKOBO JIU
yCKOpeHue CBOOOAHOTO MageHus y
OBEPXHOCTH 3eMJIM W Ha BepIInHE
IdBepecra? (Cm. CmopaBounuk.) Ilo-
uemy HpIOTOH paccMaTpuBaj B3au-
mopeticteue emau u JIyaer? Kak c
IOMOIILIO DKCIIEPUMEHTa [JOKAas3aTh,
YTO CHJIAa BCEMHUPHOTO TATOTEHUS
3aBUCHUT OT Maccel Teja (puc. 42)?

4. CvmbIica 1 3HaueHue BeJaunuyuHbl G. B dopmysy 3aKOHA BCEMUPHO-
TO TATOTEHUS BXOAUT T'PAaBUTAIIMOHHASA MOCTOAHHAsA (GG. O UéM OHaA «Io-
BopuT»? Kakx eé ompenenuts? (Ciaeayer mogYepKHYTh, UTO 3HaueHue G
MOYKHO OIIPeNeJIUTh TOJBKO 13 ombiTa.) M3 opMysIbl 3aKOHA IOJYUaROT
BbIpasKeHue i pacuéra (G, pacKpbIBAlOT (DU3WUECKUII CMBICJI 9TOII Be-
JUYUHBI, KPaTKo coobiratoT 06 ombiTe 'enpu KaBengura (1731—1810),
IPUBOAAT 3HAUEHNE IIOCTOSHHONM M MHTEPIpPeTUpyoT ero (tabua. 8). 3ua-
YeHNe TPABUTAIMOHHON IIOCTOSAHHON MaJIO, TaK KaK Maja CHUja IpHU-
TSYKEHUA OBYX TeJ Maccoid mo 1 Kr Ha paccToaHuu 1 M, 4TO U 00Bb-
SCHSIET «HEe3aMEeTHOCTh» CHUJIbI IPUTIMKEHUS Y OKPYKAIOIUX HAC TeJl.
Cua sameTHa, ec/Jii Macca II0 KpaiiHell Mepe OIHOro M3 TeJ BeauKal
(WKenaTenbHO COOOITUTH AAHHBIE B3aUMOMAENMCTBUA ABYX KHUT U T. II.)

III. OrpaboTKka 3HAHUN IIPOMOJKAETCA MPU PEeIIleHnu 3a;ad, Ha-
npumep:

MooxHO M C TOMOIIbIO 3aKOHA BCEMHUPHOIO TATOTEHUS PACCUUTATH MAaCCy

Coanma?

JlonoanumenvHble 80NPOCHL: UTO AJsI dTOTrO Hamo 3HATH? MOMKHO
JU 3TU JaHHBbIE IIOJYUYNTh 9KCIIepuMeHTaIbHO? Paguyc opoutsl 3em-
am — 1,5 - 10 w, nepuox — 3,1 - 107 c.

Puc. 42
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Tabauya §

Cuina BCENYOFOro rslrorervsl

T o V/- 1
DIl
o fIByleHMA B3aMMHOTO IPUTAYKEHNA JIIOObIX TeJ Ha
paccrosgauy — JIlyHbl 1 3emuy, A0JI0Ka U 3EMJIIN U JIP.

o JleticTBue 3emJy Ha TeJja; cuja TsaxecTu F, = mg
KaK XapaKTePUCTUKA 3TOTO IeCTBUA

NMonens

e YHUBepPCAJbLHOCTH I'PAaBUTAIMIOHHOTO
B3aMMOJIEVICTBUA B IPUPOJE — BCe TeJa U YaCTUIIbI
“isie YUACTBYIOT B HEM
* Mopeab B3aMOAECTBUSA: HA PACCTOSHUN
MesKy TeJaMy MTHOBEHHO, 6e3 ITI0CpeJHIKOB

* 3aKOH BCEMUPHOTO IPUTIKEHNUI —
re’naJbHoe OTKpbITHEe HproToHA (1667):!
mymy
F=G r
* JKcnepuMeHTAJIbHOE onpeneaenue G —
onbIThl RaBenauina (1798) =
MeTOJl KpyTUJILHLIX BecoB, G =6,67-107" H'MZ/RI‘Z

A
A=)
Cnenpcrays
¢ O0bACHEHMe TPUPOBLI ABVKEHNA IIJIaHeT.
Brracuenne npuuyHbl TpuaInBOB Ha 3emute. IToHmnMa -
HIe «HEe3aMETHOCTU» CUJIbI BCEMVPHOIO TATOTEHNUA
IJ1A OOBIYHBIX TeJI

e JIpo6aema: ecTb v TPaHUITLI IPUMEHNMOCTY 3aKOHA
BCEMMPHOTO TATOTEHMUA?

B 3akjgouyeHrMe ypoKa OOCYKIAIOT B0MPOChbL: TOUYEeMy 3aKOH B
OpAMOM CMBICJIEe HPUMEHUM [JIs cJydas B3auMOAENCTBUS MaTepu-
aJIbHBIX TOueK? A Kak ObITh B mpotuBHOM caydae? (OrBert. Cuay
BCEMUPHOTO TATOTEHUS MOJKHO BBIUMCJIUTL B JHOOOM ciiy4yae, HO
ciejaTh 9TO ciaokHee.) HabGaiomaercsa U OpUTAKEHUE Tel IIPU UX
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conpukocHoBeHun? Kak ocyiecTBiseTcsa TI'PAaBUTAIMOHHOE B3aWMMO-
neticrBue? (OrBeT. HpIOTOH Ha 9TOT BONPOC OTBETA HE 3HAJ, HO
npobsemy mouummasi. OH mucan: «IIpuumHy Ke 3TUX CBOMCTB CHJIBI
TATOTEHUSA s OO CUX TODP He MOT BBIBECTU U3 ABJIEHUI, TUIOTE3 Ke
s He m3MbIILIA». Cefiuac B GU3UKe TPUHATO, UTO B3auMogelicTBUe
OCYIIECTBJISIETCS C TIOMOIIBI0O T'PABUTAIMOHHOIrO I0JidA.) IlpuBemure
mpuMepbl ABJIEHUH, 3a IPOUCXOKAEHNE KOTOPBIX OTBETCTBEHHO Trpa-
BUTAIMOHHOE TPUTSKEeHUe Tell.
IV. Jomawnee s3adanue: § 28; yup. Ha c. 95.

Ypok 5. Cuna Tskectu u Bec Tena. HeesecomocTtb

3amauMm ypoKa: COBEpIIEeHCTBOBATh 3HAHUS O TPaBUTAIMOHHOM
B3aMMOJeiICTBUM; BBeCTH (PUBMUYECKUE BEJIUUYUHBI «CHUJIA TAMKECTU»,
«Bec Tejga»; c)OPMHUPOBATEL IIPEACTABJIEHNE O SABJEHUN HEBECOMOCTH;
copMUPOBATh YMEHUS BBIJEIATH AelcTBre 3eMJIN Ha Teja U Xapak-
TepHU30BaTh dTO JeMcTBUE.

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI

I. IlocranHoBKa y4YeOHBIX 4—5 Becema mo Bompocam. Co-
mpobiem ypora. MortwmBa- o0IIleHNe YUYUTeA

U AesaTeJIbHOCTHA

II. Visyuenune u oTpaboTKa 30—35 Pacckas. ITocranoBka u 00-
HOBOTO MaTepuaa cy:kJeHmne oubITOB. Pabora

C yUeOHUKOM

III. IToxgBemeHme HUTOTOB. 5—6 OTBeTbl Ha BOIPOCHI. BBI-
IMomarrHee 3azaHue [IeJleHre TJIaBHOI'O

I. Knacc paGoraer mo nBym Bapuantam. 1lo nepsomy eapuanmy
BOCIIPOU3BOIAT TeOpeTUUYeCcKuili marepuaa B (opmMe OIOPHOrO KOHC-
meKrTa (3ammcu B TeTpanAx, momoOHbie Tabsuie 7). Ilo emopomy sa-
puanmy THUCHBMEHHO OTBEUAIOT HA B0NPOCHL: KaK H3MEHHUTCA CHJa
OPUTSKEHUA MeKIy [OBYMs TeJaMU, €CJIW Maccy OJHOTO U3 HUX
yBeauuuTh B ABa pasa? OrBer obGocHyiiTe. Kak ompemenuTs rpaBu-
TanuoHHy0 nocToaHHyi? Kakoe eé cmbica? CylecTByeT Jin IpaBU-
TalMOHHOEe MPUTSKeHre KHUr B moprdenae? MoKHO Ju 9TO IpPOBe-
PUTh dKcImepuMeHTa bHO? ECTh JIM I'PAaHUIBI IPUMEHUMOCTH 3aKOHA
BCceMUPHOTO TAroTeHus? OTBET IOACHUTE.

II. lna mocTaHOBKYM YyueOHOU npobJiemb. OOCYKIAIOT 60NPOCHL: Ka-
KHe MpUMepbl I'PAaBUTAIMOHHOTO B3aWMMOIENCTBUA TeJ MOMKHO IIPU-
Bectu? Kakoe u3 TrpaBUTAIlMOHHBIX B3aWMOIEHCTBUI B YCJIOBUSX
3emuin umeer ocHoBHOe 3HaueHume? Ilouemy? (OTBeT. 9TO B3auUMO-
meticTtBue 3eMJyid U JIIOOOTO IPYTroro Teja. B ycaoBuMAX 3eMJIU TOJIb-
KO caMa 3eMJs MMeeT JOCTATOYHO OOJIBIIYI0 MAaccy, T. €. JHUIIbL OHa
melicTBYeT Ha TeJia C 3aMETHOI CUJION NMpUuTAKeHudA.) [lelicTByeT Jiu
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TeJ0, HampuMep Msa4, Ha 3emvurro? CylecTBeHHO JIi IJisi SeMJIN TaKoe
(unu momobGHoe) meiicTBUE?

WUrax, OCHOBHBIE 80NPOCHL HOBOTO MaTepuaja: KakK OIpeaesaeTcs
cuja, XapakTepuayiolasa geiicTBue 3emau Ha Teso? Kak eé mpoire
BeIUKCAUTE? OT uero oHa 3aBUCUT?

1. syueHre HOBOro MaTepuaja IIPOILOJIKaeTcsa B Oeceme IO 80-
npocam: Kak Ha OCHOBE 3aKOHA BCEMUDPHOTO TATOTEHUS OIIPENESINTh
cuy neiicTBusA 3eMJIM Ha TeJio, T. €. CUJIy TsyKecTu? (3amuch Gopmy-
Jbl Ha mocke.) Ot yuero saBucut sta cuyaa? (OrseT. Or Macchl Teia,
OT paccTrosHuUsA A0 meHTpa 3emuau.) A or maccel 3emau? (OTBerT.
Ila, saBUCHUT, HO Macca 3eMJIM — IIOCTOAHHAsA BeJIUYHHA, II09TOMY...)
MosxHO M OIpefenTh CUJIYy TSAMKECTH Ha OCHOBE BTOPOrO 3aKOHA
Hriorona? Ha mocke samuchiBaioT ()OPMYJbI, HA OCHOBE UX CpaBHe-
HUS IOJIYYAIOT BBIPpAYKEHUE IJId YCKOPEHHsA CBOOOLHOIO IIaJeHUsd:

M
F=G™ mM M
R mg=G— = g=G—.
F =mg R R

Kakoii HOBBIII 661600 MOKHO CIeJIaTh M3 IIOJYUYEHHOTO BBIpaKe-
Hua? (OTBeT. YCKOpeHMHe CBOOONHOrO MaJeHWs HEIOCTOAHHO, 3a-
BHUCUT OT BBICOTHI HaxoKaeHUs Tejna Han 3emuéii. ITo Bo3aMoxkHOCTH
ucmoab3dyerca tabuuia us CopaBounuka.) ITouemy Ha HeEOOJIBIIHX
BBICOTAX Haja 3eMJI€l YCKOpeHINe CBOOOMHOTO IIaJeHUsS CUHTAIOT II0-
CTOSIHHBIM ?

2. Ha saBucumoctu F = mg, uau m = F/g, ocHOBaH MeTOHd W3-
MepeHHusI MACChI TeJa.

OKcImepuMeHTAaJbHOE 3aJaHUe: NPOrpagyupoBaTh AUHA-
MOMETP B KauecTBe IIPYXUHHELIX BECOB.

OGopynoBaHUue: auHamMoMeTp (ero IIKajga 3aKpbiTa), Habop
TPy30B [0 MeXaHWKe, JUHENKAa, TeJ0 Hem3BecTHOUW macchl. I1opsadok
8blNOJHeHUS 3a0aHUs O0CY)KIAaeTCA IO 80Npocam: AJS Yero IpemHa-
sHaueH auHamomerp? Kak ¢ ero momMoImIbi0 M3MEPUTh CHUJIY TAMKECTH?

BbInoJIHAIOT g eficTBU A: a) HOABEIINBaA K IUHAMOMETPY IIOCJIe-
moBaTeJIbHO OOWH, ABa, YeThIpe rpysa maccoii mo 100 r, oTMeuaroT
HmoKasaHusA; 0) paccTodAHME MEXXKIYy OTMETKAMM [OeJsAT Ha IATbH paB-
HBIX YacTell (gonpoc: IMoYyeMy 5TO BO3MOIKHO?); B) C IOMOIILIO IIOJY-
YEeHHOr'0o mpubopa HM3MepPsSIOT MACCy IpeaaaraeMoro TeJjia.

KoumpoavHble 60npocbl: KAKOBBI I'DAHUIIBI BOBMOXKHOCTEHN TAHHO-
ro nipubdopa? (OrBeT. MOKHO rpafyupoBaTh NPYIKUHY JUIIHb B IIPe-
nenax yupyroii medopmariuu.) MoskHO Jiu 6e3 TPOBEIEHUs OMBITOB
HIKaJIy OUHAMOMETpa IepenesaTh AJid u3MepeHus macchl? OauHaKOB
JV MPUHIAI PaboThl PHIYaKHBIX U NPYMKUHHBIX BecoB? YUTOo TakuM
00pasoM MBI M3MepsAeM: MHEePTHYIO WM I'DABUTAIMOHHYIO Maccy?

3. @aKTUUYECKU IIPOUCXOAUT IIOBTOPEHWE U YIJyOJieHue 3HAHUI
o Bece Tesia. Mcmosb3yercsa Oecema ¢ IIOCTAaHOBKOW OmbITa, padora ¢
pucyuxkamu. Kaxoe melicTBue CBs3aHO C HOHATHEM Beca TeJja, Kak
ompenesisieTcs Bec, KaKoBa IIPUPOAA B3aMMOIEMCTBUA Teja M OIOPLI
(momBeca) — TaKOBBI YyueOHble NPOOJieMbl. dTOTO dTama ypoKa.
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JeMOHCTPUPYETCA ONnblMm: TeJO MOABEIIeHO Ha IPY-
sKuHe. B TeTpajsix M HA MOCKE BBIMOJHSIETCS PUCYHOK
(puc. 43).

Bonpocbt 0as opzarusayuu Oecedvl: KaKue Teja
IEefCTBYIOT Ha AepeBAHHBIN Opycok? (OTBeT. 3emiusd,
npy:xwnHa.) Eciii ogHOCTOPOHHETO AeHCTBUA B IPUPOAE

HeT, TO Ha Kakue Teja nelictrByer Opycok? (OTBerT.

Ha 3emurto, Ha npyskuny.) Ilouemy BO3MOKHO aeiicTBUe

6pycka Ha npy:KuHy? (OTBeT. J[OMKHO BBIMOTHATHCS %) N
ycJioBue: npuTsaikeHue 3emuu...) K uemy mpuBomuT aTo p
nevicreue? (OrBeT. K nedopmanuu npyKuHbl.) MoKHO 5
a7 3TO moKasaTh? Kaxk MOMKHO oxapaKTepu3oBaTh CUIIY, F

C KOTOpO# mpy:KuHa nelicTrByer Ha Opycok? Yemy, ¢ yip
yuéToM TpeThero sakoHa HbioTOHA, paBHa cuja, ¢ KO- mg

TOpOil OpycoK pmeiicrByer Ha unpyskuuy? (OrBeT. dra
cuJia paBHA CHUJIe YIIPYrocTu ae)OPMUPOBAHHON HPYKU- Puc. 43
HBI, ITPOTUBOMOJIO}KHO HamIpaBJIeHA...)

KakoBa mpupona neilictBua Tesa Ha moasec? JleMOHCTpUpyeTcs
onbim TIO HAOJOAEeHWIO AedopMaliuy TOABEIIEHHOT0 Ha IIPYKUHY
Tejaa. Y CJIOBHe: momobpaTh Tesio, aedopMmaliusg KOTOPOro 3aMeTHA.
BbL600: Teo melicTByeT Ha OIOPY WJIN TOABEC; ITPUPOJa OeHCTBUSI —
nedopMaliisa caMoro Teja; AeliCTBre XapaKTepPU3yeTCsl CUJION YIIPYT'OCTHU;
OHA paBHA MO0 MOAYJIIO CHUJIe YIPYTroCTH Ae(pOpMUPOBAHHOIO TOJBECA WU
oropel. PaccMoTpeHHas cuiia IOJyYnjia HasBaHUE Bec TeJia.

4. HemecomocTth. Opranmsyercs paboTa € TEKCTOM YUYeOHUKA
(cm. § 33).

III. Pemenne 3agaum: II., Ne 151.

IV. Ilpm moxBemeHWUM WUTOTOB IIOBTOPAIOT G0MPOCHL: UTO TaKOe
cuna Tskectu? Kak eé MOMKHO Teoperuduecku ompeneauth? Kak eé
MOXKHO m3Mepurh? Bymer au Ha uesioBeka, Haxomsamierocsa ma Jlyme,
meticrBoBaTh cuia Tdaskectu? Ha Bce siu Tesia HeiiCTBYyeT cuJia TsKe-
ctu? YeMm pasamuaioTcsa CHUJIA TAMKECTU U Bec Teja?

Homawnee 3adanue: § 29%, 33; II., Ne 140, 141.

Ypok 6*. Cuna TXeCcTU Ha APYrux nnaHerax.
PeweHune 3apay

3amaum ypoka: copMUPOBATH YMEHUSA BBIAEJATH I'DABUTAI[MOH-
HOe B3aWMOJeficTBHE TeJ, OMUCHLIBATH €ro C HOMOIIBI0 (PUBUIECKUX
BEJIUYUH U 3aKOHOB.

I. Ilpennaraem nBa BapwaHTa IIOBTOPEHUA WM KOHTPOJSA pPaHee MU3-
yueHnHOTro Marepuasa. Ilepavilii 6apuanm aHAJOTUYEH BapUAHTY IIPO-
BeIeHUA NPEeIBIAYINEero ypoKa: OJHA YacThb KJacca BOCIPOU3BOLUT
OMOPHBIN KOHCIEKT, APyras OTBeYaeT Ha BOIPOCHI AUKTAHTA.

Bmopoit eapuarm. HeCKOJIBKO ITKOJbHUKOB NHUCHMEHHO BBIIIOJ-
HAIOT 3aJaHUA: a) UBMEPUTh Maccy Teja, UMes MPYKUHY, HabOD
TPY30B, JUHEWKY; B OTUETE BBLINOJHUTH PUCYHOK C YKa3aHWEM CHJI;
0) mokasaTh, uTo Ha BbhIicoTe 1600 KM cuja TAKecTH MeHbIIle HA ...,
yeM y IIOBEPXHOCTH 3eMJu; B) pewmuTh s3agauy: II., Ne 146.
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C KJIaccoOM OpraHmayioT (PPOHTAILHOE IIOBTOPEHNE MaTepUaja, IIPK
STOM WCHOJIB3YIOT YUEeOHUK, IPOBEPAIOT 3allCU B TeTPaaAax. Bonpocst:
KaKue Tejla YYacTBYIOT B I'DaBUTAIlMOHHOM B3ammojelicTBuu? Bsammo-
nedicTBre Kakux Tes HesameTHO? Kak ompemessieTcsi cujia BCEMUPHOT'O
Tarorenua? Kakoe meilicTBue ommchiBaeT cuja Tsaxkectu? OT yero oHa
saBucuT? Kak MeHseTcsa cua TAMKECTH IIPU yHAJEHUU TeJa OT 3eM-
au? Mo:KHO U yTBEpP:KIaTh, UTO JIyHa CBOOOAHO Iamaer?

II. YTo mO3BOJAIOT HAM IIOJIYyYaATh M3YUYEHHBIE 3aKOHBI IJIS CHJIBI
YIIPYTOCTH, CUJbI BCEMHUPHOTO TATOTEHUS, CUJBI TsyxecTtu? Iaa or-
BeTa o0paTMMCs K PeIleHUI0 3a1ad.

1. CHauaJia pelalmT 3agady Ha OIpeAesieHre CHUJbl TAXKeCTH Ha
Mapce (cm. c. 97 yuebHUKA).

2. anee pelalT TUIWYHBIE 3aaYU: a) HA 3aKOH BCEMUPHOTO
Tarorenua — II., Ne 142, 143; 6) Ha Bec 1 ABJIEHUE HEBECOMOCTU —
II., Ne 149, 150, 154.

3. BBIONHAIT dKCIEepPUMEeHTaJbHOE 3ajJaHUe: oIpele-
JUTH IEHTP TAMKECTU ILJIOCKOU (Urypsl (purypa BbImaéTcs).

OGopynoBaHwUe: moasec (UroJiKka m T. II.), OTBEC, JIMHEMKA.

CHauajia yuyuTeJab HAET OIpelejieHHe I[EHTPA TIMKECTH, IIOKA3bI-
BaeT U O0BACHAET MeTOH ero HaxokaeHusd. Cuiaa TaKecTH, KaK u
IpyTrue CUJIbI, UMeeT TOUKY NPUIoKeHus. K€ Ha3bIBaIOT EHTPOM TS-
skectu Teaa. OUeBUIHO, UTO OTBECHAA JIMHUS IPOXOMAUT yepes IeHTP
TsokecTu (puc. 44). Ecam nBaskabl mpu pasHBIX TOYKAX IIOABeca, Ha-
npumep npu Toukax A um B, oupenesuTb
HaOpaBJIeHNE OTBeca, TO UX IepecedeHune
IacT TOYKY I[eHTPa TAXKECTHU.

HononHumenvHble 60npoOCHL: U3MEHH-
eTCs JIU IeHTP TSAMKECTU IIPU M3MEeHeHUN
Touku moaBeca? MOoOKHO U yKasaHHBIM
CII0OCO0OM OIIPEAEJUTL I[EHTP TAMKECTH
IpOCTpPaHCTBeHHOU (urypsl (Tena)? Mo-
JKeT Jiu OBITh I[EeHTP TsKecTu BHe Teja?

III. VYuurenp mpexasaraeT BBIJEIUTH
TJIaBHOE TIPU OOCY KAEHUU 80NPOCO8: KaKoe
nmeiicTBue xapakTepusyeT Bec Tena? Kyma
IPUJIOYKEHA CHJIa Beca YUYeHHKAa, CTOsIIe-

Puc. 44 ro y mocku? KakoBa mpuposa CHJIBI «Bec
Tesa»? Kak ompemeanTs Bec Tema?

Homawnee 3zadanue: § 29%, 30%; II., Ne 148. MuguBuAya bHO
mpejajiaraeTcs 3aJaHue: paspaboTaThb IPOEKT, KAaK C IIOMOIIbI0 JUHA-
MOMEeTpa OIIPeleInTh BeC Teja, €CJIU OH 3aBeJoMO OOJIbIIIe IIpeaesa
u3MepeHuil TUHaAMOMETpPa; U3YUYUTh, KAK MOYKHO OIIPEAEeJUTH IeHTP
TAMXKECTH 00BEMHOTO TeJjia, HAIIpUMep CTyJia.

Ypok 7*. NMepBag KoCcMUYecKasa CKOpPOCTb

I. ®poHTaNBEHOE TOBTOPEHME 3aKOHA BCEMUPHOIO TATOTEHUA.
II. CamocTOoATEIBHO IO YUYEOHUKY HIKOJIBHUKHN MOJYyYaroT BhIpa-
JKeHUe IJIsA IePBOUM KOCMHYECKOH ckopocTu. Bonpocwu. nia Kojiek-
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TUBHOTO OOCYKIEHUA: OT Uero 3aBUCUT 3HAUEHUE IIePBOM KocMuUe-
CKOIi ckopoctu? MoiKkeT Ju OHA B YCJHOBUAX 3eMJIU OBITH O0OJIbIIIE
8 km/c? (Cm. Bompocsl Ha c. 101 yuyebGHUEKA.)

II1. Pemenue 3amadu (cm. § 32% yueGHUKA).

IV. Jomawmnee sadanue: § 31%, 32%; yup. Ha c. 104 (ET'9).

Ypok 8. Cuna TpeHus

3amaum ypoka: M3yYUTh ABJIEHUE TPEHUA; BBECTU CPEJCTBA OIIKCA-
HUA TPEHUs — CHJIY TPeHusaA, KoddPUIImeHT TpeHusa; chopMUPOBATH
YMEeHUS BBIAEJATH U ONUCHIBATH ABJIE€HUE TPEHUH.

Ilman ypoka

Jdranel ypokKa Bpemsa, mun IIpuémsbr u1 MeTOaBI
1. TloBTOpPEHUE 10 Omnpoc. Perrrenue 3agau
II. Visyuenue u oTpaboTKa 25—30 Pacckas. ITocranoBka u 00-
HOBOT'O MaTepuaja Cy’K/JleHUe OIIBITOB
III. TloxgBemeHMEe UTOTOB. 5 OTBeTHl Ha BOIIPOCHI
HomatrHee 3amaHVe

I. ¥V mockm oguH M3 IIKOJBHUKOB NOTOBUT KOHCIIEKT O Bece TeJa,
3aTeM paccKasbIBaeT MaTepuas yuurenaio. Kiacc mo BapmanTam pe-
miaetr 3amauu, Hanpumep: I1., Ne 152, 153.

II. Cpegu OKpysKaOIIUX HAC MEeXaHUYECKUX SABJIEHUII BasKHOE Me-
cTo 3aHUMAaeT siBjeHme TpeHwus. lllar marHys — TpeHWe, MalllnHAa
TOPMO3SUT — TPEHUe, MeJ CKPUIUT O JOCKe — TpPeHUe.

1. Yro ke sTO0 3a ABJeHume — TpeHue? KaxoBa mpupoma (mrpu-
ypHa) TpeHuA? C IOMOIIBIO 9KCIEPUMEHTa pellaeTcsa yuebHas Nnpo-
osema — olpeneineHue saBiaeHus (puc. 45).

Bonpocvt 0ns opeanuszauyuu Gecedvl: TOUEeMy HUBMEHSETCA CKO-
pocts Tesna mocie Tonuka? KakoBa mprumHa M3MEHEHUA XapakxTepa
nBukeHua Opycka? (OrBer. [leiictBue moBepxHocTu.) Ilouemy sto
neiicrBue Bo3MOXKHO? B uém BbeIpaskaerca osTo geiicrBue? (OTBerT.
B compoTuBiieHUN ABUMKEHUIO.)

BbL600: COTPOTURJIEHNE ABUKEHUIO OJHOTO Tejia II0 ITOBEPXHOCTU
APYTroTo IOJIYUYMJIO Ha3BaHWUE TPEeHHEe CKOJbKEeHMS.

2. Kak omnwucarth TpeHHE CKOJbMKEHUS — CJeaymolnas yueOHas
npobsema ypokra. id XapaKTepUCTUKU AENCTBUS IIOBEPXHOCTH Ha
OBUKYIUIICA OPYCOK BBOAUTCSA CHUJa — CHJIa TPEHHUSI CKOJbIKEHHS.
BemmosHAT pucyHOK 46, IOBTOPAIOT 601nPOCHL: CO CTOPOHBI KaKO-

-
-
'1)0 .
—_— v=0 =
F
o
Puc. 45 Puc. 46
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»=const — N ro o0beKTa [IeHWCTByeT CHJIa TPEHUsd
«— K E,

Yp P CKOJIb)KeHus1 Ha Opycok? Kax oHa Ha-
_@_)_4_:'_» npasiena? JleficTByeT Jiu cuja TPEHUS
CO CTOPOHBI OpycKa Ha IIOBEPXHOCTL?
(OrBeT. Ha, mo TpeTbeMy B3aKOHY
. ,  Hpiorona.)

Kak maMepuTh CHUIYy TPEHUS CKOJIb-
JKeHUsA? YUUTeJh ¢ MOMOIIbIO 9KCIIEPH-
MeHTa 3HAKOMUT C MeTOIOM u3MepeHusa cuibl (puc. 47). BayxkHo moj-
YEePKHYTh, UYTO BO MHOTUX CJyYasgX TEOPETHUECKH PACCUUTATH CUJIY
TPEHUA CJIOKHO, IIPOIe OMIPEeAeJUTh C MOMOIINBIO 3SKCIEePUMEHTA.
Bonpocwi: Kakyo cuay mokasbiBaer guHamomerp? (Orsert. Cuay
yupyroctu.) IToueMy MOKHO YTBEPXKIATb, UTO OH WH3MEPAET CHUIY
TPEHUSA CKOJbKeHUA?

Or uero 3aBUCHUT cuJjia TPeHUs CKoJbKeHusi? Ha srTor eonpoc
IMIKOJBHUKKA CAMOCTOSITEJIbHO HIIYT OTBET C IIOMOINBIO DK CIIEPHU -
MeHTa, IJd KOTOpPOro TpedyeTcs cienyioilee oO0OpPyZOBaHIUe:
TpuboMeTp, JUHAMOMETD, OPYCOK, HAGOp I'py30B, HeoTHLIN(GOBAHHAS
moimeuyka m InImdoBasbHas Oymara. Ha JoCKe ¢ IOMOINBIO 3amaHUil
omnpeiesiéH TOPAJOK paboThl.

3aBUCHUT JIU CUJIA TPEHUS CKOJNBKEHUS OT ILJIOIIAAU IOBEPXHOCTU
conpukacarmoIuxcsa ten? (HeobxoammMo mpu ABYX MOJIOMKEHUAX Opy-
CKa M3MEPUTb U CPABHUTH CUJIbI TPEHUSA CKOJLIKEHU.)

3aBUCHUT JM CHJIA TPEHUS CKOJBXKEHUS OT CHUJIbl HOPMAJIbHOTO
naBieHusa? JJonoaHumenvbHble 60NPOCHL: U3MEHUTCA JU CUJIA TPEHUSA
CKOJIbKEHUS, €CJI TPUOOMEeTP PACHOJIOMKUTEL 1moxa yriom? ITouemy?

3aBUCUT JIU CUJIa TPEHUS CKOJbXKEHUSA OT COCTOAHUS MMOBEPXHO-
creit, oT marepuasa noBepxHoctei? (ONBIT B AEMOHCTPAI[MOHHOM Ba-
puaHTe MOJKEeT IIOCTABUTH OAWH M3 IMKOJBHUKOB. IIpu o6CcykaeHUU
pe3yJabTaTOB YUYUTEJIh BBOAUT IIOHATHE O Kod((uIlueHTe TpeHud,
IMIKOJBHUKY 3HAKOMATCA ¢ Tabauieir — cMm. CrpaBouHUK, c. 66.)

O6muii 66L600 MOPMYJIUPYET YUUTEJb: CHJa TPEHUS CKOJbKe-
HUSA 3aBUCUT OT CUJIBI HOPMAJILHOTO AAaBJEHUSA (UJIU CUJILI Peaxki[uu
omopbl N), OT COCTOSAHUS U BHUAA IMOBEPXHOCTElH (OmuchIiBaeTcss Koad-
GUIIMEeHTOM TPEHUs CKOJbYKEHHUA ]1) ciaenymloinum obpasom: F = uN.

3. CyimecTByeT eIfé HECKOJbKO PAa3HOBUIAHOCTEH TPEHUSA: TPEHMe
MMOKOsI, TPEHUE KaueHWus, KUAKOe TpeHue (IPU OTHOCHUTEJIbHOM [ABU-
JKeHUU Tejla W JKUIKOCTH, rasa). PaccMOoTpuM OCOOEHHOCTU BTUX AB-
JIeHUM.

Tpenue mnokosa. [lemoucrpupyerca onwvim (puc. 48). Bonpocwt
ons o0cyxcOeHus: MOUeMy TeJO He ABUKETCA IIOJ MeHCTBUEM CUJIBI
yupyroctu? (OrBeT. IloBepxHOCTH, TpubOMETpa OKa3bIBAET COIPO-
TUBJIeHUE... ECTh COMPOTUBIEHNE ABUKEHUIO, €CTh AeHCTBUE OBEPX-
HOCTH, €CTb sIBJIeHHE TPeHWs. B HaHHOM cjydyae — TpeHUe IOKOsd.)
Kak ompenenuTs HampaBjIeHWE CHUJIBI TPEHUS

Puc. 47

v=0 5H nokosa? Kak eé wmsmepurs? (OrBertT. Ilpu
pasHOM 3HaUeHWU CUJILI YIPYrocTU, T. €.

IefCTBUU CO CTOPOHBI AWHAMOMETPA, II0JIY-

Puc. 48 yaeTcsi pasHOe 3HAUEHWEe CUJIbl TPEHUS II0-
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Kosi. Bbl60d: cuia TpeHUs IMOKOSA HEIMOCTOSHHA, OHA YBeJIUYNBaeT-
csd BMECTe C yBeJUUYeHHeM BHEIIHeH CHUJIbI, CHJbl TAru.) CylecTByer
JU Tpeles YBeJIWYeHUs CUJIBI TPeHUA HOKOSA IPU YBEJIWUYEHUU CUJIBI
Taru? (IleMOHCTPUDPYIOT oOnsim, BBOJAT IOHATHE MAaKCHUMAaJbHOMN
cunbl TpeHuA mokoa F .. .) Or uero saBuUCUT MaKcHUMaJbHad CHJa
TpeHusa MOKO0s? ([leMOHCTPUDPYIOT MB3BECTHBIN OnbiM C YBeJIWUEHUEM
CUJILI TPEHUA IIOKOA IIPU YBEJIWUYEHUW HOPMAaJIbHOTO [aBJIEHUS 3a
cuér mobaBjeHUA I'Pysa.) 3aBUCUT Ju F , OT COCTOAHUA COIpUKaca-
IOIUXCS IIOBEPXHOCTEH? YuuTeab KOMMeEHTUpPyeT rpadpur (puc. 49).

Tpenue kauenus. llemoHcTpupyior onsim (puc. 50). Bonpocwt
ons o0cyxldeHus: UYeM OTJINYAETCS TPEHUWEe CKOJBKEHUS OT Tpe-
Hua Kauenua? (CHauasa BpalleHuMe KaTKa 3a0JIOKUPOBAHO — IIPO-
ABJISIETCS TPeHUe CKOJIb)KeHUs, 3aTeM TpeHne KaueHusd; Cujia
TpeHUsA B3HAUUTEJbHO yMeHbIrtaercda.) OT uYero MOKeT B3aBHUCETh
cuna TpeHus KaueHus? (B xome OOCY:KAeHWS YUUTEJb HaIpaB-
JsgeT MIKOJbHUKOB M B HUTOTe IOABOAUT K QopmyJie 3aKOHA I

N
CUJIBI TPEeHUS KaueHus: F, = |, R 3axoH chopMyaIUPOBAJ HA OCHOBE

onbiToB (paHIysckuii pusur I1. Kyaon B 1781 r.; sKejaTeJbHO II0O-
3HAKOMUTH YUAI[UXCA CO 3HAUCHUAMHU KOI(DDUIMEHTa TPeHUS Kaue-
HUSA — CM., Hanpumep, CrapaBouyHUK, c. 66.)

JHKuakoe Tpenue. Yuurenab obpalmiaerT BHUMAaHNWE Ha TO, UTO sBJIEe-
HUe TpeHusa HaOJIoJaeTcd W IPU ABUKEHUHU Tejia B rasax, KUIKO-
cTax. J[eMOHCTPUPYIOT IIPOCTHIE OUBITHI: IIaJleHNe MIapuKa U JIUCTKA
Oymaru, OBUJKEHME IIapUKa B CTEKJSHHON TpyOKe C BOIOIA.

Bonpoc dns opzanusayuu Oecedvl: Kakye apryMeHTbl MOXKHO IIPU-
BECTH [AJA JOKAal3aTeJbCTBA B3aBUCUMOCTU CUJBI COIPOTUBJIEHUS OT
cxopoctu aBumKenua tena? (Cm. puc. 3.25 yuebHHUKA.)

4. KakoBo 3HaueHue SBJIEHUS TPEHUS B MIPUPOJE U TEXHUKE —
crenymolinasa yuebnas npobsema ypoka. IIpuBeném mian KpaTKoro pac-
cKasa: a) cMas3Ka: MacJio, BO3AYIITHbIe ITPOCIOMKY U T. I.; 0) MaTepua-
JIBI CO CKOJIb3KMMU ITOBEPXHOCTAMEU — (DTOPOILIACT; B) 3aMeHa TPEHUS
CKOJIbYKEHUS TPeHHeM KaueHWs; I') MoJe3Hasl POJIib TPeHUsS — OUYHCTKA
3epHa, PeMeHHbIe Ilepefadyu W T. II.

Ilna 3aKpelieHus MaTepraja pPacCMATPUBAIOT B0NPOCHL: ITIOUe-
My B OZHOM CJydae 3aBOAHON aBTOMOOUJIBL XOPOIIO IepegBUTaeTCsd,
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Tabauya 9

Cvina TpeHvs

DaTrsl

dABneHue B3aMMOAENCTBUA IBYX TeJl IIpU
COIIPMKOCHOBEHIM, KOTOPOE IIPOABJIAETCA B
MIPENATCTBUM UX OTHOCUTEIBHOMY IIepeMellleHNIO

IIpupona ssBIeHNSA — 5JIEKTPOMATHUTHOE
B3aMMOJENCTBUE

Buapbl Tpenus: BHelIHee (IIOKOsA, CKOJIbIKEHNA,
KaudeHNs), BHYTPeHHee (CJION rasa UJM $KUIKOCTH),
COIIPOTUBJIEHNME (ABUIKEHNE TeJla OTHOCUTEJHHO
raza MU SKUIKOCTI)

Monens

Cuna TPEeHNA FTp KaK XapaKTepMCTUKa OeVICTBIA
IIOBEPXHOCTIM Ha TeJIO

XapakTep CUJIbI TPEHU:

a) 3aBUCHUT OT MaTepuaja TeJsa ¥ II0BEPXHOCTH,
cMa3zKy, 3HaueHus N

0) He 3aBuUCUT OT S TIOBEPXHOCT;

B) Finax nokos 00TBIIE Fogommmerms

T) Favenun MEHBIIE Feyonpemn

3aKOH /I CUJIBI TPEHMS (IJIs1 CJIydasi He3aBUCYMOCTH
OT CKOPOCTM): Fp=uN

Koadppuiment Tpenna xapaxrepusyer MaTepuad,
creneHb 00paboTKM moBepxHOCTEN; HE 3aBucuT 0T N

Criepn

ICTBY

YMmeHnbllieHe TpeHusi: cMasKa, obpaboTka
IIOBEPXHOCTEN, BLIOOP MaTepuasia, IOAIINITHUKA
KadyeHUA U CKOJIbIKEeHNs

YBeanueHne TpeHUs: IIECOK Ha JOPOTe IIPU TOJIOJIEE,
Leny Ha KoJIécaX, CIlelaJibHble IIMHBI, IIPOTEKTOP
Ha OOTMHKAX U Jp.

Pacuér geuskenusa tes. Pacuér medopmarimii
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a B apyrom — miaoxo? (OreeT. B mepBom ciyuae — OOBIUHAS II0-
BEePXHOCTb, BO BTOPOM — TIJajAKas, HaTéprasa napadurom.) Ilo-
yeMy MOTOP aBTOMOOMJIs paboTaeTr, Kojéca KPYTATCH, a aBTOMO-
6unp He eger (puc. 51)? Obwuil 6vL600: ABIIEHUE TPEHUS UTPaeT
Ba'KHYIO POJIb B JKUBHU JIOAEH, OJIA ydéTra

W TpencKasaHUs pPe3yJabTaTOB JeiCTBUS LLgll

CUJIBI TPEHUA HeoOXOAMMO 3HATh XapakTe-
PUCTUKU TPEHUS — BaKOH JJA CHJBI Tpe-
HUA, KOI(PPUIMEHT TPeHUA B KOHKPETHBIX
cayJasax.

5. Ilpu HajUYUU BPEMEHU KeJIaTeJbHO
peluTh 3amauy ¢ TeXHUYECKUM COAepPIKaHU- N N O\
eMm (Husamos U. M. 3agauu mo Gpusure ¢
TeXHUUYEeCKUM comep:kanmeMm. — M. : IIpo- Puc. 51
csemrenue, 1980. — C. 10—12).

III. ITo0sedenue umozo6 M3y4eHHOTO COCTOUT B paboTe ¢ Tabyu-
meit 9, Opu STOM IOBTOPSIOT OIpefeeHusA (PUBUUECKUX BEJIUUYNH,
dusuueckuii cmbica KO3(hGUIMEHTA TPEHUA, IPUBOAAT IIPUMEDBI
SABJIEHUSA TPEHUSA B OKPY:KaoIleM Hac MHupe U Ap.

Homawnee sadanue: § 36, 37%. NHAUBUAYAIBHO PEKOMEHIYEM
IPeAJIOKUTh BBIIOJHUTh 9KCIEepPUMEeHTaJbHOE 3aJaHUe: Uc-
cJemoBaTh ABUIKEHUE IVIaAKOHW MaJIKU MW AJUHHON JHUHEHKU, JerKa-
el Ha BBITAHYTBHIX IAJbIlaX PYK, OpU COMMKeHUU PyK. s momoJi-
HUTEJIbHOTO UYTEHUSA COBETYEM IIOPEKOMEHOBATH IITKOJbHUKAM pasies
«Kak TopmosuTr aBroMo0uib?» ud KHuru: X uabkeBuu C. C. Pusura
BOKpyr mac. — M. : Hayka, 1985. — C. 17.

Ypok 9. JlabopaTtopHasa paboTta «U3amepeHune
KoadPUuLumneHTa TPEeHUS CKOJIbXXKEHUN»

CuuraeM HeOOXOAUMBLIM IIpOBeeHUE J1a60pamopHoil pabombuvl. B
TOM uJau WHOM Buae. MoOXXHO MCHOJIB30BATh M3BECTHBIE MHCTPYK-
nuu.

Bonpocvl 018 (POHMALLHO20 NOBMOPEHUS: B UEM COCTOUT SBJIE-
HUEe TPeHUA CKOJb)XKeHuA? KaxkoBa OCHOBHaA XapaKTEPUCTUKA Tpe-
HUA CKOJBbKeHusA AByx Ten? Or uero saBucutr cuia TtpeHua? Kax
MOJKHO OIIPENEJINTh CUJIYy TPEeHUA: paccumuTarb, udmepurb? MorKHO
JI1 HEIOCPEeNCTBEHHO (IpaAMO) maMepuTh Koadduiment tpeaua? Kax
ero MOKHO paccuuTtarb? Kak MOMKHO M3MEDPUTH CUJIY TPEHUSA U CUIY
HOPMAaJILHOTO [aBJIEHUA?

Bapuaursl 6sté0da: 1mosiyueHHOe 3HaueHue Koa(pduiimeHTa Tpe-
HUS C YYETOM IOTPEITHOCTH COBIAZAET C TabOJIMYHBIM 3HAUYEHUEM,
YTO TOATBEP)KIaeT BEPHOCTH TEOPUU; HPUUYUHBLI IIOTPEITHOCTEH —
HETOYHOCTH JUHAMOMETDPA, HEPABHOMEDPHOCTH ABUKEHUA, HEJOCTATKU
npu puKcauM IIOKa3aHUU.

KoHTposbHBIEe 3aaHUA

Bapuanm 1. A. IlepeuncsuTe cnocoObl W3MEHEHUS CHJBI Tpe-
HUA CKoJbKeHUA. Bb. Kakue M3 HUX MOKHO IPOJEMOHCTPUPOBATH
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/] ¢ maHHBIM obOopyrmosammem? B. M3obpasurTe cuiabl, meii-
CTBYIOII[IE HA OpPYCOK, €CJIHM OH HAXOAUTCI B IIOKOE
7 (puc. 52).
Bapuaum 2. A. N306pasure CUJbl, HeHCTBYIOIME HA
g T€J0, PAaBHOMEPHO CKAaThIBaloOI[eecsd C HAKJOHHOM IIJIO-
A ckoctu. B. Onpenenure KoodpPUIMEHT TPEHUA CKOJIbIKe-
A HUSA Tejla 10 IIOBEPXHOCTH TpuboMeTrpa.

Puc. 52 Homawnee 3adanue: II., Ne 163, 165.

Ypok 10*. OO0OOLEHNEe U KOHTPOJIb 3HAHU

3amauM ypokKa: CHUCTEeMaTHU3UPOBATh 3HAHUSA IITKOJBHUKOB O CHU-
JaxX B MeXaHWKe; chopMUPOBAThH YMEHUE pellaTh TUIUYHBIE 3a0aUl;
pasBUBATH YMeHHEe BBIPAKATh CBOU MBICIM B YCTHON W NUCHMEHHON
peun.

Ilnan ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
1. Beegenue 1—2 Coob111ieHre yUYnTe s
II. OGoO61teHe 3HAHUIT 15—20 Becena mo Bompocam. PaGo-
Ta ¢ TabJuIeH
III. CamocTosaTeabHAA 20—25 Peienne samau
pabora
IV. Momamnee 3amanue 2—3 Coo0111eHne yuYnTesis

I. Beegenue.

II. Cucremarusanusa 3HAHUI OPTraHU3YyeTCsS C MTOMOIIBIO Oecelbl
npu wucnoigb3oBaHuu tabaunbl 10 (Komorpamma, ciaiin). Bonpocwi:
KaKue B3auMOJeNCTBUS M3ydyaloTcs B MexaHnuke? UTo xapakTepusyeT
cuna? Ha ocHoBe Kakoro sakoHa ompegaeaserca cuiaa? Ot uero 3sa-
BUCHUT CHJIA TSXKECTH Teja? 3aBUCUT Jiu OHa OT Macchkl 3emuan? Kaxk
9KCIIEPUMEHTAJIbHO u3MepUTh Bec Tena? Kak yMeHBIIUTH CUIY Tpe-
Hua? Mosker au cuya TpeHus (Bec Teja) OTBeUaTh 3a YCKOPEHHOE
neuKeHue tena? KakoBa mpupoma CHJIBI, OeMCTBYIOIEH CO CTOPOHBI
cToJla Ha KapaHpjarmi?

Bo BpemMsA KOJLIEKTHMBHOM pabOThl YUEHUKHU BBINOJHSIOT UHOUBU-
dyanvHble 3a0aHus: pellleHWe JOMAIlTHEW 3afaduu, BOCIIPOU3BEIEHUE
TabJIUIIBI, AEMOHCTPAIlUA OUbITA U AP.

III. CamocToaTenpHasa pabGora.

Bapuaum 1

1. Nso6pasuTe Bce CHJbI, AEWCTBYIOIME Ha TEJO W MPYXKUHY OPU U3-
MepeHUU Beca Tesia AuHamMoMeTrpoM. Kakume CHMJIBI KOMIEHCUPYIOT APYT
npyra? Kakwue cuibl paBHBI 10 TpeTheMy 3akoHy HbiorToHa?
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Tabauya 10

Cyinibl B MieXaHixKe

Bupg JleiicTBHe, KOTOpPOE Ipupona dopmyna 3aK0OHA
CHULJIBI ONNUCHIBAET CHJIA IJIA CHJIBI
Beemup- | JlericTBue Ten TpaBura- =g 1
HOTO IpYT Ha Apyra, LJIOHHAA r?
TATOTE- BBIPasKEeHHOE BO 7
HIA B3aJ/IMHOM JI €
IPUTAKEHUN
JlyHa
3eMia
Tsasxectn | HeticTBue Semym T'paBura- m
Ha TeJlo, KOTOpOe | IIMOHHAs i) 810
N
poABJIAETCA ‘ mg
B IPUTSAKEHUN 77 7> 3emns
TeJsa
Yupyro- | eiicTsue OJEeKTPO-
cTHn neopMmUpoBaH- MarHUTHaA
HOro T€Js1a Ha CoxaTne Ipy KIHBI
IpyTue Tesa N
5 NG
Y Fynp
0 X
x
PaCTmHeHI/L(;) TPy KUHBI
E Fynp
ﬁu L)
0« X
X
Bec JlericTBue TeJa Ha DJIeKTPO- .
Tena OIOpPY MJIM [TOZBeC | MarHUTHAA a) lokot
T7 7N 777
V2
P
0) YCKOpeHHOe IBUsKEeHYIEe
omopsi ¢ G: P=m(g+a)
Tpenua JlericTBUIE OLHOTO OJIEKTPO-
TeJla Ha Ipyroe MarHUTHaA

IIPU COIIPMKOCHO-
BEeHUI V1 OTHOCH -
TeJIbHOM OBUMKE-
HUMN
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2. Ompegennre yCKOpeHMHe IIAJeHUS TeJia MAac-
coii 2 Kr, ecau Ha HEro neliCTByeT CHJa
Tsixectu 9,8 H. Kakomy OBUIKEHHIO COOT-
BETCTBYeT 9TO ycKopeHue? fBisercss ju OHO
YCKOpeHueM CBOOOJHOrO majeHus?

Bapuanm 2

b b 1. Yemy paBHaA KECTKOCTb IIPYKUHBI, mM300pa-
JKEHHOUM Ha pucyHke 53?7

i | 2. BpeBHO PaBHOMEDPHO IEPEMEIIaloT II0 3eM-

i i Je 1moJ AeficTBHEM TOPUBO0HTAJIBHON CHJIBI
4 4 140 H. Oupexpenure Bec 6peBHA, ecid K0ad-

b {m=200r (bUnueHT TpeHUA CKOJIbKeHUs paseH 0,7.
10 10 BLImoTHUTE PUCYHOK, O00O3HAULTE CHJIHI,
[ ] Y] neificTByIOIIMe Ha OPEBHO.

Puc. 53

Bapuaum 3 (undueudyanivHo)

1. Tesno Becom 120 = 1 H paBHOMEPHO II€PEMEIAIOT II0 TOPU3OHTAJIBHONA
TIOBEPXHOCTH, AeiicTBya cuioit 54 = 1 H. Onpemenure KoaDPUITUEHT
TPEeHU.

2. Moxakure, YTO KECTKOCTh [BYX OAUHAKOBBIX ITapaJljIeJIbHO COELUHEH-
HBIX NPYKUH OOJIbIIE YKECTKOCTU OTIAEJIbHO B3SATOM NMPYIKUHBI.

IV. Jomawnee s3adanue: yup. Ha c. 117 (ET'9).

rNABA IV*. NTPUMEHEHUE 3AKOHOB ANMHAMMUKHA
(MPAKTUKYM NO PELLUEHUIO 3AAAY)

3HaHVUe 3aKOHOB AWHAMWKW, T. €. 3aKOHOB HBIOTOHA W 3aKOHOB
IJIsT CUJI BBAMMOMJEMCTBUS TeJ, IT03BOJISIET TEOPETUUYECKU OMIPEIeIUTh
KUHeMaTHUUeCKHe XapaKTePUCTUKHU IBUKEHUs TeJ, T. €. IIPeJCcKas3aTh
WX KOOPAWHATHI M CKOPOCTHL B JIIOOOM MOMEHT BpeMeHHU. 3aMeTHuM,
YTO 3aKOHBI AUHAMUKU IIO3BOJISIIOT PEIIaTh W APYrue 3aJadyud MexXa-
HUKHU: OIPENeIATh MacChl TeJ, PACCUUTHIBATH CUJBI U T. I.

Ha ocHOBe BaKOHOB [OUHAMHKN C TIOMOIIBIO 3SKCIEPUMEHTAID-
HOTO U TEOPETUYECKOTO0 METOZOB DENIaloTCs pPasHooOpasHbIe 3amadvwu,
YTO B KOHEYHOM HTOTE€ MO3BOJIAET OOBbACHUTH MHOTME SIBJIEHUS IIPU-
pPOABI M TEeXHUKH. B 3aBUCUMOCTH OT PECYPCOB BPeMEHU KOJIMYECTBO
YPOKOB MOJKET OBbITh CaMbIM Pa3HbIM (MUHUMYM 5—7 ypokoB). Ilemo

YyUYUTeNd — OCYIIeCTBUTH BBIOOP, KOHKPETU3WPOBATH IIOCTPOEHUE
YPOKOB.
OTpaboTKa ¥ COBEPIIIEHCTBOBaHME yMEHUII — BasKHeEHNNIne 3agauun

yriyOJI6HHOTO U3yUYeHUsA (PUIUKHU.

Ypok 1*. Marematnka — €3blKk PU3NKN

3amaum ypoKa: CHCTEMATHU3VWPOBATH 3HAHUSA IIKOJBHUKOB O IIPU-
MeHEeHUN MaTeMaTHUYeCKUX OIlepanuili IpU DpelreHnu (HUIUUECKUX
3asa4d; cOPMUPOBATH YMEHUA OIPENeATh HAIpaBJIeHUA CKOPOCTH,
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YCKOPEeHUs, NeMCTBYIOIIel CHUJLI, HAXOANUTL IIPOEKIINU BEKTOPOB Ha
OCH CHCTEMBI KOODAUHAT.

1. TloBTOpPEeHMe BBIpa’KaeTcsd B 3alOJHEHWU (WU U3YyUYEHHUU) Ta-
oammer 11.

II. OcBoenue maTepuajia ypoKa OCyIecTBJasAeTcA B opme Geceabl
OpU peIlleHnr KOHKPEeTHBIX 3amanuii. Ileab cocTouT B TOM, UTOOBI
IIOKa3aTh, YTO HEBO3MOJKHO ONKCATh MEXaHWUYECKOe IBUKEHUE TeJ
0e3 MCIIOJB30BAHUA MaTeMaTuKH. Kakue MaTeMaTUdecKue AeHCTBUS
¢ GUBMYECKUMU BeJINUYMHAMU HEOOXOAMMBI IIPU OINKUCAHUU MeXaHW-
YecKOro IBUIKEHUS — TaKoBa yueOras npobaema. Huixe nmpusenén
OPUMEPHBIN XOJ YpOKa.

1. OnpenesnTh KOOPAWHATHI Tejia HEBO3MOXKHO 0e3 CHCTEeMBI OT-
CcuéTa, COCTAaBHOW 4YACThI0O KOTOPOUW SABJAETCA CHCTEMa KOOPAUHAT.
Cucrema KoopamHAT AAET HaM MacmiTad uamMepeHusa. [lo pucyHKY
Ha [OCKe YCTHO OIIPeJeJigeTcA IOJIOJKeHUe MaTepPUaJbHOU TOYKU B
BBIODAHHOM cuCTeMe OTCUETAa.

2. Ilpu penreHun QUBUYECKUX 3a7ad IITUPOKO HCIIOJb3YIOTCS OIle-
panuu CJIOXKEHUSA, BBIUUTAHUA, YMHOKEHUA U JAeJieHUsA (QPUSUIECKUX
BeIuumH. PaccMOTpUM 3TU AeifiCTBUS NPU PeIleHuu 3a1adu.

1. C KaKkMM YCKOpPEHMEeM IBUIKETCSA TeJ0 MACCON 3 KI IIof AeicTBUEeM
cunbl, paBHoit 1 H? OmpenmennTe CKOPOCTH Tejla B KOHIE HECATOU ce-
KyHAbI nBusKeHuA. OIeHUTEe, CKOJIBKO BPEMEHU MOJKET TaK IBUTaTbCs
TeJIO B 3€eMHBIX YCJIOBUAX.

3. B dusuke mMCHOJB3YIOTCA CKaJAPHBIE UM BEKTOPHBIE (usuye-
CKMe BeJIMUYMHBI. IIpaBmiaa AelicTBUS ¢ HUMU Pal3JIUUYHbI. PaccMoTpuM
OpUMep CJIOKEHUSA BEKTOPOB IIPU OIPeeeHUUW PaBHOAEUCTBYIOIEH
CHUJIBI.

2. Bypger sim gBUraThCs BO3, ecyau Jyebelb, paK M IyKa TAHYT ero ¢ CHU-
JaMu, u300paKEHHBIMU Ha PUCYHKe 547

4. B MexaHUKe IIINPOKO WCIOJIb3Y-
eTcs rpauuecKoe OnMCcaHUe ABUIKEHUSA =
Tes. Ilpumepsl rpad@mKOB MOTYT OBITH
IaHBI HA JOCKeE.

5. MHcmosbsyerca Jim MaTeMaTHUKa
Ipu TIpPoBeleHUUN (PUBUUYECKUX H3Mepe-
Huii? B uém sTo BeIpakaetrca? TouHoe
uian TpuOIAMKEHHOEe 3HauYeHUe Qusam-
YeCKOUM BEJWUYMWHBI IOJYyYaloT IIPU U3- Puc. 54
mepenuu? Kax criaageiBaorca (ym-

HOKAIOTCS U T. II.) NPUOMM:KEHHBbIe uuciaa? Iasa yero HeoOXOIUMO
BBIUNCJIEHUE IIOTPeNntHocTeil maMepeHua (usuueckux BeaumuumH? (Ha
IOCKe IPUBENEH IIPHUMEP pacuéra IIOTPEITHOCTH.)

III. CoBepilleHCTBOBaHMWE 3HAHUUM U YMEHUII NTPOIOJKAaeTCs
Opu pemieHuu 3ajgad. IIpu 9TOM HEOOXOAWMMO YCTHO BBIAEJNATH
BBHINIOJIHAEMBbIE MaTeMaTHUUYeCKUe AelcTBusA. IIpuBenémM mpumMepsl
zagad.
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Tabauya 11

eneJierve XAPAKTe UCTIK

LIBYIKEerIZ] TeTl

Metopn onpeaeJeHusa

Xapak-
TepPUCTUKA . .
TeopeTu4YeCKuun JKCIIepMMEHTAJbHBIN
Koopanuara JVlcnionb3oBath lameputs B cucreme
YPpaBHEHMA IBUMKEHUA: OoTCcYéTa (B MOMEHT
BpeMeHN)
X = Xg+ Doyt
a,t?
X =Xo+ Vg, L+ 2
IIepeme- S, =X — X, 1. MonyJib iepeMeleHns
LIeHure . u3MepaAeTCcd JIMHEKOI.
$y=Y " Yo 2. HamrpaBJsienyie — oT
SR HadvaJla ABVMYKEHUA K KOHITY
S=4/Sz 8y
CkopocTb - 1. MonyJib niepeMeleHnsa
paBHOMED- D= S u3MepaeTCcd JIMHEKOI.
HOTO t 2. Bpemsa — wacamu u ap.
IOBVLKEHUA
N )
YckopeHne a = : AxkcesnepomMeTp
my 2 o
Macca T n Op. 1. MeTon B3auMoeiiC TBIA.
m, 1 2. BaBemBaHune
Cuta F=ma JnaamMomeTp
pryI‘OCTI/I F = —kx
Cua Femid 1. lunamomeTp.
BCEMMPHOTO 2. B3BemuBaHue.
TATOTEHNS mim, 3. Ha ocHoBe namepenusa
(cmita F=aG R2 MacCChl ¥ yCKOPEeHIA
TSKECTN)
Cuina F=ma IuHaMOMETP
TPeHNA F=uN

76



Puc. 55
V2
Vo my
Mm/c ms
51
4 Y (B)
-
_)
31 FTp N
2] 7
1 mg
— o
0 123456 7t,c 0 X
Puc. 57 Puc. 56

3. CocraBbTe ypaBHEeHUEe BTOPOTO 3aKOHa HbIoTOHA nasa ciaydaeB, m3oOpa-
"KEHHBIX Ha pucyHKe 55. OmpemenuTe AeliCTBYIOI[MEe Ha TeJIO CHUJbI.

4. TlosyunTe OCHOBHOE ypaBHEHMEe AUHAMUKUA B IPOEKIMAX HA KOOPIH-
HATHBLIE OCH [IJIA CJAy4aeB, M300PaKEHHBLIX HA PUCYHKe 56.

5. ITo rpamKy 3aBUCHUMOCTH IPOEKIIMU CKOPOCTH Tejla Maccoil 1 Kr or
Bpemenu (puc. 57) ompemenuTe: a) XapaKTep ABUKeHUA Tejia; 0) 3a-
BUCUMOCTh PaBHOIEMCTBYIOIIE CUJLI OT BPEMEHM; B) UMCJIOBBLIE 3HA-
YeHUs YCKOPEHWUs U CUJIBL.

IV. Jomawnee sadanue: II., Ne 133.

Ypok 2*. OBNXeHue Tena nog OevCTBUEM CUJIbl
yrnpyrocTtu

I. [IBouX-TPOUX IITKOJBHUKOB IIPUIJIAIIAIOT K JOCKE IJIA ONpPOCd:
a) OOBSICHUTHL pellleHre OoMAaIllHel 3agaun; 0) pacckKasaTb O 3aKO-
He I'yKa ¥ BBINOJHUTH OIBIT IO €r0 SKCIEPUMEHTAJNbLHON IPOBEPKE;
B) PEmIuTh 3agady: OUPENeJUTh CUJIbI, AEHCTBYIOIUe Ha KHUTY,
KoTopas JIeKUT HA HAKJOHHON IJIOCKOCTH (BBIIOJHUTH PHUCYHOK,
HalTU TPOEKIIUU CUJI B BBLIOPDAHHOII CHCTEMe OTCUETA).

C KJiaccoM OpPraHma3yioT (PPOHTaAJbHOE MOBTODPEHWE 10 B80NPO-
cam: duTo HaswiBailoT nedopmanumeii? Karkme pmedopmanum Bam
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e - “ﬁ usBecTHBI? Kakoe pgelicTBue xa-
N a pakTepusyer cuJja yOpyroctu?

Fynp max v=0 KakxoBa upumpoma CHIBl yIPYTO-
H_/KWY\ cru? WcneiTeiBaeT Jaum gedopma-
© v U0 CTYJI, eCAW Ha Hero caguTcs

o A x uenosex? Kakx sTo mokasaTh sKc-
nepuMmeHTanbHo? Kyma mampasiie-

Yymg

Ha CuJa yOPYTOCTHM IIPH CYKATHUH

6 77max JacTuka naabiiamu pyku? Kaxasa
Fypp=0 <«— aTo medopmanusa?

a=0 Sanucm Ha [OCKe IO 3ajadaM
H—fmp— IIPOBEPSIIOTCS OBICTPO, C IEJIHI0 KOH-
" >  TpOJA 3aJaloT OAWH-IBAa BOIIpOCA.
3axoH I'yka mpoBepsieTcss mo ILjaa-
Hy: 1) sBieHwue; 2) GopMyIuPOBKA
3aKOHa; J) IIOsICHEeHWEe BeJUYUH,
BXOAAIMMUX B (opMyJy 3aKOHAa;
v=0 - 4) OmOBIT IO BKCIEPUMEHTAJIbHOI
yopmax  IIpOBepKe 3aKOHA; O) rpadui m ero
) X ob0bsacHeHUe; 6) TPaHUILI IPUMEHU-
MOCTHU 3aKOHa.

Puc. 58 II. Kax Oymer ABUTATBCA MaTe-
puajgbHas TOUYKa IO [IeHCTBUEM

CUJIbI YIIPYTOCTH — OCHOBHAdA YyueOHas npobJema ypoKa.

CraBat onvim (puc. 58) u 006CYKIAIOT 80MnpOChbl: KaK OymeT ABU-
raTbCcs TeJio (TPaeKTOpusA, CKOPOCTh, YCKOPEHUE), €CJAU PACTAHYTYIO
OpysKuHy oTnyctTuth? Kaxkue cuabl gelicTByrorT Ha Teao? (PucyHor
BBITIOJIHAIOT Ha JOCKe W B TeTpaasx.) Kak Oymer ABUraThbCs TEJO OT
Touku O K ToukKe B, B okpectHocTu Touku B (puc. 58, 8)? Kaxk
HallpaBjieHa CUJa OTHOCUTEJHbHO CKOPOCTH Teja Ha PA3HBIX JTalax
neukeHua? Kaxk B IesioM MOKHO OXapaKTepU30BaThb JBUIKEHUE Teja
moj MefiCTBUEM CUJIBI YIIPYTOCTHU?

Kak sammcars BTOpDOU 3aKOH AWUHAMHUKU AJA ABUKEHUA NTaHHOTO
tena? (OrBerT. ma, = kx.) CMoxeM 1 MBI, KaK JAejladu paHbIIe,
BeIunCaAUTh yckopenue Ttena? (OrBer. Her. MoKHO ompenennThb
YCKOpeHHue JUIllb [IJs JAHHOTO pacTs:KeHUs Npy:KuHbl. Ho Tak Kak
Opu ABUMKEHUU TOCTOSHHO M3MEHsEeTCA CMeIlleHUe X, TO U3MeHSAeT-
ca u yckopernue.) Kak OyaeT ABUraTbCs TeJIO, €CJAU CHJIA YIIPYTOCTH
HePIeHANKYJAPHA HAYaJbHON CKOPOCTU? YUUTEJIh IEeMOHCTPUDPYET
onbLm 1O BpAIlleHUIO Tejia HAa HUTU o cTosy. Ha gocke sapamee
TOATOTOBJIEH PUCYHOK C O00O3HAUEHWEM CUJIBI YIPYTOCTHU, CKOPOCTH.
OO6cy:KIal0T 60npocebl: KaK JOKa3aTh, UTO HA TeJO CO CTOPOHBI HUTHU
nmericrByet cuia yupyroctu? Ilpy KakoM yCJIOBUM HUTH AEeHCTBYeT Ha
Teso? [lelicTByeT Jii TeJi0O HA HUTH? VBMeHseTCA JIM YCKOPEHUE Tesa
IpU IBUKEHUU II0 OKPYKHOCTH?

III. IlomGop Bamay AJiA CAMOCTOATEJIBHOIO PeIleHUs Ha yCMOTpe-
HUe YUYUTeJIs.

IV. Jomawnee s3adanue: II., Ne 160.
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Ypok 3*. OBMxKeHue Tena y noBepxHocTn 3emnam

I. IIBoe IIKOJIBHUKOB IIMCHMEHHO BOCCTAHABJIMWBAIOT DPEIIIEHUE [[0-
MalrHed 3a7a4yu, KJIAacC BBIMOJHSET 3a0aHUSL uiuieckozo OuKkmanma.

1. OnpenenuTe MPOEKIINUU CUJIBI HA OCHU CHUCTEMBI KOOpPAWHAT (HaH
PHUCYHOK).

2. OmpegenuTre CUJIbl, AEMCTBYOIUE Ha IMapUK IPU €ro YCKOPeH-
HOM [IBUWJKEHHU BBepX (JaH PUCYHOK).

3. Bamnuiure GopMyJay 3aKOHA BCEMHUPHOTO TATOTEHUS.

4. Or 4yero 3aBUCHUT yCKOpPEHHE CBOOOJHOI'O IIameHus?

5. BanumuTre u moscHUTE (GOPMYJIY AJIA CUJIBI TAKECTH.

6. Kakue cuibl OeHCTBYIOT Ha KHUTY, JIEKAIIYI0 Ha CTOJIe?

II. CucremaT3upyoOT 3HAHUA TEOPHUHU C HMOMOIIBLIO Tabammbr 12.

III. Pemenue 3agavyumn.

CKOJIBKO BpEMEHU I1a/iaeT I'py3 ¢ BbICOTHI OcTaHKUHCKON Tesebamruu (540 m)?
OnpenennuTe ero CKOPOCThH B MOMEHT ygapa O 3eMJIIO.

AHaau3 @usuueckozo sasaenus. 006-
CYIKIAIOT B80NpoCcul: Kakoe (husmueckoe Y
ABieHue paccmarpuBaercsa? (OrTBer.
CeobOomnoe mazenme rpysa.) Kaxoil ciy- h*O
yaii cBOOOMHOTO TaJeHWsl paccMaTpUBa- l
ercs?

YT0 MOYKHO CKa3aTh O TPACKTOPUU [BU-
sKeHus1 rpysa? VIsmeHsieTcsi JIi CKOPOCTH
mpu gaeukeHun? VIsMeHseTCs JI yCKOpe- O

ol

Hue rpysa? KakoBa mpuwumHa yCKOPEHHO-
ro nBu:keHus rpysa? (OrBerT. [eiicTBue -
3eMin.) -8
BrimosrHAIOT PHCYHOK, Ha KOTOPOM
BBIAEJAIOT HAYaJIbHOE, IIPOMEXKYTOUYHOE
U KOHEUHOE COCTOAHUA [NBIIKEHUS I'DPy3a l
(puc. 59). Kakyio cucremy oTcuéra pa- 0 O
IUoHAaJbHEe BHIOPATH AJISA ONMCAHUS ABU- y
JKeHusd rpysa?
Hoes pewenus. Tak Kax [IBUIKeHUE
rpysa omupenenaeHo (IPAMOJUHENHOE, paB- Puc. 59
HOYCKOPEHHOe) M TpebyeTcs HAWTHU KUHe-
MaTHUUYEeCKUe XapaKTEePUCTUKU ABUIKEHUS, TO CJEAyeT WHCIIOJIb30BaTh
COOTBETCTBYIOIINE 3aKOHOMEPHOCTH ((POPMYJIbI) KMHEMATUKH.
Pemenue. CocraBiasieM ¢ y4éTOM HaudaJbHBIX YCJOBUH ypaBHE-
HUSA [AJA KOODAWHATHI M CKOPOCTM MaTepPUaJbHON TOYKU. B 00I1mem
BUJE CHAJajga nMeeM

iR
mg

v, = on + gyt,

_ L
Y=Y+ Uy, + 5

79



Tabauya 12

” sBlkerHve Tela noon ”r)./J CTENEM SemMnm —
‘“’Q\)J”J-J\)AJ'J—J”J Ane

L. By KoJIMHeapHa F, TpaeKTOpua — IpAMAs JUHASL

=const
v, =0, &, Y

v, =0 Ci) QTO *

a=
x=x,=const, l
a

<—
=

y y() +U0y

II. ¥y LF, Tpaekropus — mapaGoua

g =const

N

\ L
2 0 X

-
el

IIT. ¥y — mox yryiom K F (1 K TOPUBOHTY), TPaeKkTopusa — rnapabosa

d=g=const
v, =V, COSOL, Y v=0
@
v, =V, sino+ gt g >
— // \\
x=x,+vtcosq, vg/ \\
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C yuéToM 3HAUEHUN IIPOEKIIUN BEeJIUUYUH YPaBHEHUS IIPUOOPETaAIOT
BUJ

-v =0 - gt,
2
P
B BBIOpaHHOM cHcTeMe OTCUETAa KOHEUHBbIe YCJOBUS CJeAYIOIUe:
y =0, t =1¢,. C yuéroM 5THUX HAHHBIX IOJydaeM

y=h-

v = gtl,
0=~h g_t12
=h-5"

W3 BTOpOro ypaBHeHHs HaxXOJUM 3HaUYeHHEe BPEMEHU, U3 IIepPBO-
ro — 3HadyeHme ckopoctu. OKoHuaTeJbHBIH oTBeT: t; = 10 c,
v =100 m/c.

Ananus peuwenus. Ilpu penreHUM 3aJadyud MOYKHO IIOCTPOUTH rpa-
GUKU 3aBUCUMOCTEN YCKOPEHUs, CKOPOCTU, KOOPAUHATELI OT BPEeMEHH!.
Bonpocvl 0ast ob6cyxicderus: OymeT JIA TEOPETHUUECKH pacCUUTaHHOe
BpeMsdA IafieHusA TI'py3a PaBHO BPEeMEHU, IIOJIyYeHHOMY JSKCIIePUMEH-
ranbuo? ITouemy?

3amauu I CaMOCTOATEJIBHOrO pellleHusA B KJacce u moma: Il.,
Ne 89, 90, 99.

Ypok 4*. PeweHue 3apad (peseps yuurtens)

Ypok 5. JlabopaTtopHaa paborta «3yyeHne OBUXKEHUSA
Tena, OPOLIEHHOro ropM3oHTaJIbHO»

B ycioBusAX OrpaHMYEHHI B MCIIOJIb30BAHUMN SKCIEPUMEHTATbHBIX
METOZOB CUMTAEM, YTO HEJb3s OTKA3bIBATHLCSA OT IIPOCTBIX M OIPOOO-
BaHHBIX Ja060paTOPHBIX pabdor. I[eATeNbHOCTH IIKOJbHUKOB OPraHu!-
3yeTcsd II0 M3BECTHBIM WHCTPYKIUAM (cM. c. 396 yueOHUKA).

Homawnee sadanue: 1., Ne 174, 175.

Ypok 6*. OBUWXKeHue Tesia non OeNCTBMEM HECKONbKUX Ten

3amaum ypoka: copMHUPOBATh YMeHNe ONMMCHIBATH ABUMKEHUE TeJa
C IIOMOIIbI0 BTOPOTO 3aKoHa HrioToHAa.

IInan ypoka

Jdransl yporKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
1. IloBTOpPEHUE 5 OTBeThl HA BOIIPOCHI
II. ITpumep pelrreHus 3a- 10—15 Pemenne y mocku. Becenma
mayu

81



IIpodonxcerue

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
III. CamocTosTenpHass pa- 20—25 Pemrenue samau
6oTa
IV. [Tomaminee 3amaHue 1—2 3amnmch Ha JOCKe

I. IToBTOPEHWE HOCHUT XapaKTep aKTyaausanuu 3Hanuii. [losTomy
00CYKIAI0TCA B0NPOCHL: UTO TaKoe paBHoAelcTBymoinas cuua? Kakr
ONpeIe/InTh, CKOJBKO CHJ AelicTByer Ha Tejno? Kaxwme Buabl cui
Mbl udyvyaau? KakoBbI 3aKOHBI, KOTOPBIM IIOAUYMHAIOTCA HAa3BaHHBIE
cuabl? Kax mpuMeHUTH BTOPOII 3aKOH AMHAMHUKM, €CJIM Ha TeJIO Aeii-
CTBYIOT IB€ CHJIBI?

II. Onpegenum mociiefoBaTeIbHOCTh OPTaHU3aIlU OCHOBHOTO 3Ta-
ma ypoka.

1. TTocraHOBKa YyueOHOU npobsemb. U MOMUBAUUS NEATEIBHOCTHU
obecrieunBaeTCs BBeJEHUEM YUUTEeJs.

B okpy:karoiieit Hac KU3HU CYIIEeCTBEHHOe 3HAUeHUE MMEIOT IBU-
JKyIIecs Tejla — CaHKH, BeJOCHUIeAbI, aBTromMoOuau. IIpakTuuecku
BCer/ia ABUKeHUEe 00YCJIOBJIEHO MeliCTBUEM HECKOJIbKUX TeJ: HallpuMep,
9TO JelicTBHe 3eMJHN U JAelcTBUe omophl. MTak, Halma 3agaua — Ha-
YUYUTBCA OMNPENeIATh XapaKTepucTuKu (yCKOpeHue, CKOPOCTb, Iepe-
MellleH1e) Tejla, K KOTOPOMY IIPUJIOKEHBI ABe-TPU CUJIBI.

2. CaMbIM IIPOCTBIM CJIYYaeM YCKOPEHHOI'O IBUIKEHUS SIBJIIETCS
OBUKeHUMe 1o mpamoii. O0paTuMcs K PelIeHuio 3ajgadu.

IToesn maccoit 500 T mocjie MpeKpaleHusa TATH JJIEKTPOBO3a OCTAHABJIMBA-

eTcss B pesyJbTaTe NEMCTBUA CUJIBI TPEHUS, PaBHOU 10° H, yepes BpeMs,

paBHOE 1 MuH. quy paBHa CKOPOCTH IIoe3na 4O HadaJja TOpMO)KeHI/IH?

Anaaus ¢usuueckozo sasnenus. Ilo BceM yCIOBUSAM 3alayud II0-
e3l MOKHO MOeJUPOBATH MaTepUaJbHON TOUYKOI: pasMephbl ero He
VMEIOT 3HAUYeHWs, ABUKEHWEe dYacTell HAC He WHTEPecyeT, IBUKe-
HUe Ioesla MPSMOJUHENHOe W PaBHOYCKOpeHHOoe. Bonpockl: mouemy
pasuoyckopeuuoe? OrKyma sTo ciaenyer? Kakwue Tesia QeifcTBYIOT Ha
moes3n? (OrBerT. [HeiictByer 3emus. I[IpuraskeHre omuChIBaeTCA BBI-
paskeHUEeM [JIA CUJbI TsKecTu. IleficTBUe IOBEPXHOCTU IIPOSIBIIAETCS
JIBOSIKO: OKA3bIBAET COIIPOTUBJIEHNE ABMYKEHUIO (CUia TPEeHUA) U OKa3bl-

BaeT nmaBjeHUre (CHja peakI[uU OIOPHI).)

Y N B 3asaue TOBOPHUTCSA O TATe BIEKTPOBO-
a N 3a. Bonpoc: uto sro Takoe? (OTBeT. ATO
<_>_ A N 3 IOTIOJTHUTEIbHOE JefCTBUE IIOBEPXHOCTU
Fyp R — SeMJII B OTBET Ha [eHICTBHE KOJEC BIIEK-

[ TpoBosa.) Ho B sajmaue paccmaTpuBaercs

0777777 A7777777 5 ~ MOMEHT [IBIXEHHS, KOT/Ia CUJIa TATH PaB-

Y mg Ha HYJIO, T. €. BJIEeKTPOBO3 yKe He TAHET

Baronnl. Ha pucynxe 60 moxkasaHBI CHJIBI,
nmericrByromiue Ha 1moe3n. OHU OIpenessiioT
Puc. 60 XapakTep ero JBUKEeHUs.
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Hoesn pewenus. Ilo ycnoBuaM 3ajaua JUHaAMHUUYecKas, HO HaNTu
HAZO0 KUHEMATUYECKYI0 XapaKTePUCTUKY — HAYaJbHYI0 CKOPOCTb.
Has1 aTOTO HaLO 3HATH YCKOPEHUEe, KOTOPOe OIpPeessaeTcsi Ha OCHOBE
BTOPOTO 3aKOHA AUHAMUKH.

Pemenue. CTpouM OCHOBHOE ypaBHeHUE AWHAMHUKU [AJIs HaImei
MaTepHaJbHOI TOUKU (Ioesza): ma = F‘TP + mg + N.

Jlia moiyueHUs CKAJAPHBIX YPAaBHEHHUM IIPOelupyeM BEeKTOPhI Ha
ocu BBIOPAaHHOU cucTeMbl KoopaumHAT (cMm. puc. 60):

-ma = —F,,
0 =-mg + N.

W3 BTOpPOrO ypaBHEHUSA CJIeAyeT, UTO CUJIbI, NeHCTBYIOINE B Bep-
TUKaJIbHOM HaAIpPaBJI€HUU, KOMIEHCUPYIOT APYT Apyra. ITO W MOHSAT-
HO, pa3 HeT ABMIKEHUdA IIoe3Za II0 BepTUKajau. VI3 mepBOro ypaBHeE-
HUs OoJly4aeM BbIpa)KeHue IJIs YCKOpeHus: a = F  /m.

Ilanmee pellleHMe CTAHOBHUTCA UYUCTO KUHeMaTudyecKuM. oA 1po-
€KUM CKOPOCTU HMMeeM U, = Uy, + a,t.

C yuéroM HayaJbHBIX M KOHEUHBIX ycjoBuil mosydaem 0 = v, — at,
unmm v, = at. [lasee ciexyer IOACTABUTh B 9TO BBIPAKEeHUE YCKOPEHUE
u caeaarh pacuér. IToayuaem 3HaueHME CKOPOCTU OKOJO 43 KM/dU.

Ananus peuwrenus. IlonyueHHOe 3HaUeHUE CKOPOCTH PeaJbHO MIJIs
moes3ga. A pas Tak, TO, 3HAUUT, BEIOpaHHAS HAMU MOJEJb Ioe3fa II0-
3BOJIAET XOPOIIIO OIMCATH €ro ABUKeHWe. EMMHUIIBI ITPaBOM U JIeBOH
yacTell peleHus B 00IeM BU/E COBIIAQAAIOT, UTO TaK:Ke IOATBEPIKaa-
€T BEPHOCTH pelIeHUus. /JoOnosiHUmeNbHblil 60NPOC: KaKue XapaKTepu-
CTUKU JIBUKEHUS I10e3la MOJKHO eIlé OIPeaesUuTh?

3. Opra"u3yioT caMOCTOATeJNbHOE peweHue 3aday. CHayaa Keja-
TEJIBHO PEIUTh SKCIEepPUMEeHTAaJbHYI 3aga4y, HAIPUMED Ta-
KYIO: KaK U IIoUeMy ABUIKeTCA JIAaCTUK IpU BpalleHuu aucka (puc. 61)?

Bonpocvt 0as opzanusayuu Gecedvl: NBUKEHUWE KAKOTO TeJga MBI
usyuaem? Kark mgacrtux aBuixercsa? (OrBer. Ilpu ycaoBuUM IIOKOS
JacTUKa OTHOCUTEJIbHO AMCKA 5TO ABUIKEHNE OTHOCUTEJNHHO HAabJIIo-
naTessi KPUBOJMHEHHOE IO Ayre OKPYsKHOCTH, PaBHOYCKOPEHHOE IIPU
paBHOMEpPHOM BpallleHnu Aucka.) Kax HampaBiaeHo yckopeHue? Kaxk
3TO MoKaszaTh? KakoBbI MPUUYMHBI YCKOPEHHOTO ABUKEHUSA JIACTUKA?
(OrBerT. [eiictBue 3eMJau U IIOBEPXHOCTH AuCKa.) Kak m mouemy
neiicrByer auck? (OrBerT. Peakmusa omopbl, TpeHHe moKosa.) Kyma
HampaBjeHa cuja TpeHud nokod? Ilouemy mpu HEKOTOPOU CKOPOCTH
BpallleHusA AMCKa JaCTUK HAUMHAET CKOJb3UTh OTHOCUTEJIbHO AucCKa?
ITpu xkaxom ycaoBuu atTo mpoucxomut? (OrBetT. Cuima TpeHUsA IIO-
KOsl ysKe He o0ecmeunBaeT HYIKHOTO
IEHTPOCTPEMUTEIBHOTO YCKOPEHUS.)
Kaxk c¢ 1momoIp0 [gHCKa CPaBHUTH
CUJIBI TPEHUS TOKOSA ABYX TeJs?

III. B3agauyu OIs9 CaMOCTOATENb-
"Horo pernenus: II., Ne 138, 139, 161.

IV. Jomawmnee 3adanue: II.,
Ne 147.
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Ypok 7*. JlJabopatopHas pabota «M3yyeHne OBUXKEHUS
TeJsia No OKPY)XHOCTU nopa AeACTBUEM cun
ynpyroctu n THKecTu»

PaGoTy opraHusymoT II0 M3BECTHBIM HMHCTPYKIISIM.
Homawnee sadanue: I1., Ne 162.

Ypok 8*. PeweHue 3apay (pesepB y4utens)

B Hauajsie ypoxka pPeKOMEHIYeM peuleHue MUNUYHbLX 3a0ady.

B KomIle ypoKa MOKeT OBITH IPOBegeHa HeGOoJbINas J1abopamop-
Has paboma 0 M3YyUYEHUIO NBUIKEHUS Tesa 110 HAKJOHHON IIJIOCKOCTU
C WCIOJIb30BaHUEM CJEIYIOIEero 060pyJ0BaHMsA: TPUOOMETD UIU
auHelika gauuoii 50—60 cM, JepeBAHHBIN OPYCOK, AWHAMOMETP U
Tpaucrnoptup. Ha mocke (ImcToukax) cpopMyJIMPOBAHBLI 3a g aHU I
IS BBITIOJTHEHUS.

1. Kak u mouemMy M3MEHSIOTCSA MOKAa3aHUA AWHAMOMETPA IPU PaBHOMED-
HOM /[ABVMIKEHUU OpPYCKA TOPU30HTAJIBHO U IO HAKJIOHHOM IJIOCKOCTH?
Ona o6bsACHEeHUS BBINOJHUTE PUCYHKH, O00O3HAYMB B YCJIOBHOM MAac-
mirTabe AefCTBYIONNE CUJIbI.

2. OmpegnennTe pasHOCTbL IIOKA3aHUU AUHAMOMETpPa NIPU PaBHOMEPHOM
IBUKEHUU Tejla BBEPX W BHU3 10 HAKJIOHHON IIIOCKOCTH. BhImonHUTE
PUCYHKH, O0BACHHUTE pPe3yJIbTar.

3. IToxbepuTe yros HaKJOHA IJIOCKOCTU, IIPU KOTOPOM OPYCOK HadYWHA-
eT PaBHOMEDPHO CKOJIb3UTH. VI3MEpUB yroJ M CUJIY TSKeCTu Opycka,
OIIpeeJINTe CUJYy TPEHUS.

Homawnee 3adanue: II., Ne 173.

Ypok 9*. KoHTponbHasa paboTa

FTABA V. 3AKOH COXPAHEHUA UMNYJIbCA

BaKOHBI COXpaHeHud — OJHO M3 CaMbIX MOIIIHBIX CpeacCTB OIIN-
caHus OBUKEHHUS MexaHuuyecKoil cucrtembl. Coxpaudrmomiascsa (Puau-
yecKas BeJIMUMHA BCerjga O4YeHb ymAo0Hass xapaxkrtepuctuxa. M yué-
HbI€ CTPEMATCA TaKVe XapaKTepPUCTUKU HauTu. B MexaHWKe 3aKOHBI
COXPaHEHUSI UMMYJbCA U DHEPIrUU SABJSIOTCA CJIEACTBUAMU 3aKOHOB
Hrioroma. Ho sarem mo mepe pasBUTHUS (PUINKK OHU IIPHOOPETAIOT
cratyc (pyHIaMEeHTAJIbHBIX 3aKOHOB.

Karouom ycmemrHoro yCBOEHUS TeMbl SIBJSETCS peIllleHue 3aaad,
IIPD KOTOPOM IIOJIHOII€EHHO OOJIMKHBI BBIAEJIATHBCA pacCcMaTpuBaeMBbIe
SABJIEHNUSA, MOCJIENOBATEJbHO M aKKYPAaTHO B TOM WJIW HHOM BHIE IC-
IIOJIB30BATBCA 3aKOHBI COXPaHEHU. H906X0,E[I/IMBIM yci1oBueM ocCTa-
éTcs MoAfepIKaHWe WHTEepeca IIKOJbHUKOB K OPraHU3AIluU AesATelb-
HOCTH B IIeJIOM.
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Ypok 1. OBuxeHue martepuanbHon Touku. Umnynbc

3agauM ypoKa: BBECTH NHOHATHE MMITYJIbCA MaTePUAJbHON TOUKU;
OPOAOJIXKUTH (DOPMUPOBAHNE YMEHUU BBIAEIATH W ONUCHIBATH JIBUKE-
HUe MeXaHWYeCKOU CHUCTeMBI.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
I. Axryanmusanusi 3HaHUN 5 Becena mo Bompocam
II. VsyueHnue um ycBoeHUe 10—15 Becena. Pabora c yueOHU-
HOBOTO MaTepuaja koM. Pacckas
III. ®opmupoBanme yMeHUA 15—20 Pemrenne samau
IV. Nomamuee 3amanue 2—3 Coo011eHre yuYnTe s

I. O6GcysxmaioT 60npocsl: Kakoe OBUMKEHNE Ha3bIBAIOT MeXaHUWYe-
ckuMm? [[BuiKeHMe KaKuUX OOBEKTOB m3yuaeT MexaHumka? YUrTo Takoe
MaTepuajibHasg Touka? Kak MoKeT ABUraTbCcsi MaTepHUaJbHASI TOUKA
oM OeliCTBUEM CHJIBI?

II. Opranusanusa OeATeJbHOCTU IIPH M3YyUYeHUM HOBOTO MaTepuaJia
MOKeT OBITh TaKOIi:

1. PaccMoTpuM THUIIMYHOE sABJICHUE — IBUJKEHNE Tejia MOI [eii-
cTBUEM Apyroro teija. Mojesb 3TOro sBJIeHUs — [OABUIKEHHE MaTe-
pPUaNbHOII TOUKM IION JelicTBHeM cuJjbl. Kakoe B 00IIeM cjaydae 3To
MoxKeT ObITh aBuiKeHue? IlepeumciuM, KaKue XapaKTepPUCTUKHU Ta-
KOT0 OBUKEHNS HaM H3BECTHBI.

2. Ina omnmucaHUsA [BUMKEHUS MATEPUAJIBHOU TOYKU IPUMEHUM
BTOpO# 3aKoH HrioToHa (opranusdyerca pabora ¢ yueOHuUKOM, c. 123).

3. ®usnyeckada BeJMUYMHA p = mMU IOJy4YWIa Ha3BaHUE <«HM-
OyJabC»; OHA XapaKTepuayeT ABUKEHUE Teja, 00JIafaroIero MaccCoOi.
Mmnynbe cucTeMbl MaTepUAJbHBIX TOUEK pPaBeH CyMMe HMIIYJIbCOB
BCeX TOUEK; MMIIYJbChl CYMMHUPYIOTCS II0 IIPABUJIY CJIOKEHUS BEK-
TOPOB.

IT1I. OpraHusyeTca KOJIIEKTUBHOE peIlleHue 3 aJa 4.

1. IToesx maccoit 500 T mmocse mpeKpallleHUus AeWCTBUA TATH OCTAHAB-

JuBaeTcsi B peadyJibTaTe TPeHUsA 3a Bpems, paBHoe 1 mwuu. Oupene-
JINLTEe CKOPOCTH IIoe3na OO0 HadvajJia TOPMOMKEeHHUdA. Cuia TPpeHUud paBHa
10° H.

AHaau3 @Qusuveckozo asnenus. Teno (moesn) ABUIKETCA IPAMO-
JVHEHO U pPaBHO3aAMEIJEHHO NOJA AeliCTBUEM CUJbl TpeHud. [lna
OnMCaHUA ABU)KEHUS TeJia BBIOMPAeM IOAXOAAINYI0O MOJENb — 39TO
MaTepHaJibHasd TOYKa. Ha pHUCYHKe BBIJEJUTE HYIKHBIE COCTOSHUS
OBUKEHUS MaTepuaJbHONM TOUKM, MOKAMKUTE NelCTBYIOIINE CHJIbBI,
BbIOepuUTe cucrteMy orcuéra. Cujbl BLIOMPAIOTCS MO IPUHIIUIY: €CThb
melicTBUEe, 3HAUUT, €CTh €ro XapaKTepHUCTUKA.

Hoes pewenus. B ycioBumM 3afjauym JaHBI JUHAMUYECKUE Xapak-
TePUCTUKMU Teja U ABUIKEHHUs, MOITOMY 3aJadva M0 XapaKTepy Iou-
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HaMuuecKas. Takoe OBUIKeHINE MaTePUAJbHON TOUKU OIIMCHLIBAETCS
BTOPBIM 3aKOoHOM HbIOTOHA.

Pemenue. Cua TS)KeCTH U Cuia PEAKIIMU OMOPBHI KOMIIEHCUPYIOT

npyr apyra. ITosTomMy BTOPOM 3aKOH IMHAMUKN MOYKHO 3aINCATh B BUIE
mv, — mv, = Ft.

B mameitr cucreme orcuéra omuHa och OX; mpu IpoenupoBaHUM Ha
Heé ypaBHEHHUS C YUETOM PaBEHCTBA HYJIO KOHEUYHOM CKOPOCTHU TIOJY-
JaeM CKaJIADHOe ypaBHeHme —mv; = —Ft.

Co craJIApPHBIMU BeJIUYMHAMHN MOKHO HPOM3BOLUTL MAaTeMaTHUUe-

CKUe IeHCTBUA, IIOATOMY HMeeM O0OIlee pellleHUe: U; = ﬂ. Pacuér
naér smauenme 12 m/c. m

Anaausz omeema u pewenus. Iloesns exaa co CKOPOCTHIO OKOJIO
43 KM/4 W MOT 3aTOPMO3UTH 3a Bpemsd, paBHoe 1 muH. Takum 06-
pasoM, KOJMUYECTBEHHBLIE PACUEThl He IPOTHUBOPEUAT IPAKTUKE, BBI-
OpaHHas MOJEJb ONUCAHUS IBUKEHUS II0e3[a SABJISeTCS DPa3yMHOIM.
IIpoBepuB pasmMepHOCTH, AeJlaéM BBIBOZ, YUTO OOIllee PeIleHue MOJY-
M H-c M

9YeHO BEPHO: = il Kak wusMeHAJICA HMIOYJbC IIoe3na IIPU

nemskeHun? BhicTpee mau MeqJieHHEe 3aTOPMO3SUT O3, ecJii OyaeT
uMeTh OOJBINYI0 Macey?

B KoHIle ypoKa Jydlille BCero PeIuTh OAHY-ABE 3aJauud ¢ BEKTOPaMU:
1. OmpenieinTe UMITYJIbC CHJIBI, €CJIM HAYATBHBIA M KOHEUHBIM MMITYJIHCHI
MaTepuaJbHOM TOYKU M3BeCcTHHI (puc. 62). 2. Ompexnenure, geiicTBOBaIa
JIM Ha MATEPUAJIBHYIO TOUYKY CHJIA, €CJAU COCTOSHUS MABVMIKEHUS TOUYKU
XapaKTepPHU30BAINCHL MMITYJIbCaMU, M300PaKEHHBIMI Ha PUCYHKe 63.

— -
mi)l mgz

> =

(a)

— —
— mov muv.
mful 1 1
D —
— -
l mv2 mv2
=2 —_—
mv2
Puc. 62 Puc. 63

2. 3amgaua: II., Ne 188.
IV. Jomawnee sadarnue: § 38; II., Ne 186, 187.

Ypok 2. 3aKOH COXpaHEHUs UMMyJbca

3amaum ypoKa: OIPeNeJIUTb HOHATUSA «3aMKHyTasa (GusmuecKas
cucreMa», «BHEIIIHUE CUJbl», «BHYTPEHHUE CUJbI»; CDOPMYJIUDPOBATH
3aKOH COXpaHeHUs MMIIyJibca; cpopMUpPOBaATh YMeHUe MCII0JIb30BaTh
BaKOH COXPaHEHUd MMIIyJbCa.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
1. TloBTOpPEHUE 7—10 ITpoBepka momalirHero 3a-
IaHUA
II. VIzyueHue HOBOTO MaTe- 20—25 Pacckas. Becema. Ilocramos-
puaia Ka OIBITa
III. ®opmupoBaHme yMeHUt 10 ITpumep pelrteHusa 3amadu
IV. [omaminee 3amanue 1 Coo011ieHre yUnTes s

I. IToBTOpPEHUE.

II. ComepsxkaHue ypoka cjiefyeT JIOTUKe yueb-
HUKA.

1. Pdusnueckoil cucTeMOM MOKeT OBITH Jrobas
COBOKYIIHOCTEL OOBEKTOB, BBIOpAaHHAsA C KaKOI-TO
neapio. Ilpocrefireidr cHUCTEMOM SABJISAETCA COBO-
KYIIHOCTBL TOJBKO ABYX Teja. OueBHUIHO, UTO MO-
IeJbl0 TaKOW cuCTeMbl OyAyT ABe MaTepUabHbIEe

Touku. (BeimonmmarT pucyHoxk 4.2 u3 yueOHUKA, —
BBOOSAT IOHATUSA BHEIIHWX U BHYTPEHHUX CHJI.) W, T
JleMOHCTPUPYIOT OIBIT II0 B3aMMOJAENCTBUIO IIIapOB ?1 2
IpU CTOJKHOBEHUU, JyUIlle HIPOLEMOHCTPUPOBATH

CTOJIKHOBEHUE IITapoB Ha OMGMUIAPHBIX II0JBECaX Puc. 64
(puc. 64).

Bonpocus. npu HabawleHUulU onvima: Kakyo (PpU3UIecKyH CHUCTe-
My MbI BbiOuUpaeMm aasd udyuenusi? Kaxk mampaBiieH MMITYJIbC II€PBO-
ro imapa B MOMeHT ymapa o Bropoii? KaxoB o mociae yzapa? Ka-
KOB HMIIYJIBC BTOPOTO IIapa mocje coygapeHus? Kakyio rumoresy
Ha BTOT CUYET MOJKHO BBICKA3aTh, HaOJIOmas [IBUMKEHUE BTOPOTO
mapa?

2. YVuebnas npobiema: TPUMEHUM JU BTOPOIl 3aKoH HrioToHa B
UMITYJIbCHON (opMe A CHCTEMBI ABYX B3aMMOJENCTBYIOIIUX MaTe-

puansubix Touek. (I[lomyuator ypaBHeHmMe Ap, = = FAt.)

3. POpMYyJUPYIOT YCIOBUA COXPAHEHUS UMIYJIbCA [JA CUCTEMBI
MaTepuaNbHLIX TOYEK (M COOTBeTCTByIOIeil cucrteMbl Tei). Ciemyer
obpaTuTh BHUMaHWe Ha cjaydail coxpa-

HEeHHU % M - - My
A IPOeKIUil MMIYIbCA CHCTeMbI

Ha OCh. t 9%
III. PekomeHayeM paccMOTPETH IIPU- -
Mep DpellleHUs 3amgaduu U3 yueOHUKA
(§ 39, samaua 1). J[OmOJIHUTEIHHO HEOO- my+tmy |
XOAWMO BBIIIOJIHUTH PUCYHOK (puc. 65). t ( ’ U
Bonpocvt 0 opzanusayuu yceoe- 2
HUs: MOXKHO JIM PACCMATPUBATH CHUCTEMY 777 X
OBYX IIapoB Kak saMKHyTyio? (Cymma
BHEIITHUX CUJ — CHJbI TSMKECTU U CUJIBI Puc. 65
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peaxkIuu OIOpPbI, AeHCTBYIOINMX Ha CHUCTEMY, paBHa HYJ0.) BbImos-
HseTcs JIM 3aKOH coxpaHeHus umnyabca? (Orser. [a.) Coxpansaer-
cs JIU TMPOEKIMA MMIyJabca Ha ock OX ansa cucreMbl Tea?

IV. Jomawnee s3adanue: § 38; yup. Ha c. 129 (1, 2).

Ypok 3*. PeweHue 3apaud

Ypok cTpouTca TPaLUIITMOHHO.

I. Heo6x0qmuMo KpaTKO MOBTOPUTH TEOPUIO, B TOM UHCJE PEIleHue
IOMAITHUX 3ama4y. Bo3MOKHBI IIMCbMEHHBIE OTBETBI: MOJIyUeHHe 3a-
KOHA COXPAaHEHWS WMIYJbCA, MOHATHE WNM-

_— myJabca, BTOpoil 3akoH HpioToHA.
II. IlpuBemém mpumMepsl 3ajgay OaIA
KOJLIIEKTUBHO# paboTel. TumoBoe pelieHue

npexacraBiaeHo B yuebHuke (§ 39).

— / 1. Kak um mouemy OymeT ABUTaTbCA MeXaHUUe-
cKad cucreMa, n300pasKEéHHAs Ha pUCYHKe 66,
ecqu Iepexkeub HHUTH? Kak »sKcmepuMeH-

TAJIBHO ONIPEJeJUTh HMIIYJIbC, KOTODPBIH Jies-
Bre OPUTBOUKU IIE€PENAIO0 KYCOUKY IEeHOILIAa-
cra? (IIKOIbHUK y HOCKU CTABUT OIBIT, IIPO-
BOJUT WU3MEPEHUd, KOJIJIEKTUBHO HeJIaeTcs
Puc. 66 pacuér.)

2. Baron maccoit 60 T, IBUTaBIIUIICSA CO CKOPOCTHIO 2 M/C, CIEIJIAETCA C
HeMOABMIKHBIM BaroHoMm maccoit 40 1. OmpenmesnTe CKOPOCTh CHUCTEMBbI
OCJIe aBTOCIIEIIKU.

Bonpocvl npu opzaHu3auuu peuleHus: MOYKHO JIM CUATATH paccMa-
TPUBAEMYIO CHCTeMY 3aMKHyTOH? Kak u mmouemMy M3MEHSIOTCA MMIIYJIb-
cbI BaronoB? BeICKasKuTe TUIOTE3Y, OOJIbIlle MJIN MEHbIIe AOJKHA ObITh
peajibHAsA CKOPOCTh ABUMKEHUS CHUCTEMBI IBYX BArOHOB.

III. Bagaun aasa camocTosaTeabHOro perteHus: 1., Ne 189—192, 196.

IV. Homawmnee s3adanue: § 39%; II., Ne 198.

Ypok 4*. PeakKTUBHOE OBWXEHUE U ero MUCrnoJjib30BaHue
B OCBOEHMU KOCMMYECKOro rnpocTpaHcTBa

CHauajia Ha ypoOKe paccMaTpuBaioT HOBLIZI marepuan (20 muH),
3aTeM MPOBEPSIOT JOMAIllHee 3aJaHue U PeInarT 3aJadui.

PeakTuBHBIM HA3LIBAIOT IBUKEHUWE TeJja IIOJA JIeHCTBUEM OTIe-
JUBIIKAXCS OT HEro C HEKOTOPOH CKOPOCThIO uacTei sToro Teaa. Ha
onbimax TOKa3bIBAIOT 00pa3 STOTO SABJIEHUA: a) OTKJOHEHHE pe3u-
HOBOI TpyOKH ¢ I'-00pasHbIM HAKOHEUHUKOM [IPU BBLINBAHUU BOJBI;
0) IBUIKEHIEe BO3AYIIHOI'O IIAPKKA C COILIOM OT CTEPIKHS IIapUKOBOMI
PYYKM IIO0 IIOBepXHOCTH BOAbI. HeoOXoAMMO HA OCHOBe 3aKOHa CO-
XpaHEeHUs UMITyJbca BbIBeCTH (DOPMYJIY IJis OIpeleeHus CKOPOCTHU

mras
PAKeTBL: Dy = J *Upgyr

HOM? YUTO MBI MOHMMAaeM IIOJ MAaccoil paKeThI?

ITouemy sTa (opmyJia SBISETCS TPUOIMIKEH-
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Ilo peakTUBHBIM ABUTATEJIAM UM BOIIPOCAM OCBOEHHS KOCMUUECKO-
ro MIPOCTPaAHCTBA MOT'YT OBITh ABa KPATKUX [OOKJaaa, HO He CTOUT
CTPEMUTBHCA OXBATUTh HEOO'BATHOE.

Pemmaror 3amaum Ha peakKTUBHOE IBUIKEHUE.

1. OxoTrHHK Maccoii 70 Kr, HaXOOsCh B JIETKOM HAAYBHOM JIOOAKE, CTpe-
JigeT B FOPU30OHTAJIbHOM HampasieHuu. C Kakoil CKOPOCTHIO OH Oyner
IBUTATBHCSA IIOCJIE BBICTPEJA, €CJU APO0b Maccoi 35 I mmeeT HaUaJb-
HYI0 cKopocTh 320 m/c?

2. Kocmuueckasa pakeTa mMaccoii 5 T Ajid MaHEBpa Ha OpOUTE BKJIOUAET
TOPMO3HLIe aBurarenu. Ilpm cropammm TomamBa Mmaccoit 500 Kr o6-
pasyiorcsa rasbl, BbLIeTamomme co ckopocthbio 1000 m/c. Ha ckoabKo
YMEHBIIIAeTCsI CKOPOCTH PaKeThI?

Iomawnee 3adanue: § 38; yup. Ha c. 129 (3, 4).

Ypok 5*. PeweHue 3apay. CamocroaiTensHas paborta

3amaum ypoka: chhopMUPOBATH YMEHUsS BBIJEJATH SABJEHUS B3au-
MOJAEHMCTBUS TeJl W XapaKTepM30BaTh MX HA OCHOBE 3aKOHA COXPaHe-
HUSA UMITYJIbCa.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
1. TloBTOpPEHUE 7—10 ITpoBepka momariHero 3aja-
HUA
II. ®opmupoBaHUEe yMEHUIL 10 Pemrenue samau
III. CamocrosiTenbHass pa- 20—25 Pemenne samau
6ora
IV. JlomairHee 3amaHue 1 Coob1ieHre yUUTEIs

I. ®porTaNbHO TpPM pelIeHWU 3akadu IIOBTOPSAIOT B60MPOCHL: UTO
rakoe mMmnyabc? Kak ompemenuts mmnyiabc Tena? Kax paccuumrars
UMITYJIbC CUCTEeMBI TeJsi? B Kakux ciaydasx coOXpaHAeTCsI UMIYJIbC CU-
creMbl Tea? YTo xapaxkTepusyeT UMITYJIbC?

II. JomosHUTEIbHO PEeIIaloT OOHY 3aAaduy C IMOAPOOHBIM O0BsC-
HEHUEM BCeX JTaIlOB.

Kakymo ckopocTs mpuobperér HemomBu:KHas Jiogka maccoir 200 kr, ecum

C Heé BBICTPEJIMJIM B NOPU3OHTAJIbHOM HampasieHuu? Macca mynau 20 1,

crkopocts nysiau 800 m/c.

III. Ina camocToATEeNbHOH PaOOTHI IpeaaraeM CJIeAYIOIue TU-
OUYHBIE 3aad4u.
Bapuaum 1

1. Cuapsag maccoit 100 kr, jeTsamuii ropu3oHTaJIbHO co cKopocThio 500 Mm/c,
momagaeT B BaroH ¢ meckoMm maccoit 10 T. C KakKoil CKOpPOCThIO Hau-
HET OBUTaThCS BaroH, €CJW [0 IONMaJaHWs CHAPSAAA OH CTOSJ HeIo-
IBUIMKHO?
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2. Temo maccoit 500 r magaer c¢ BeicoTel 10 M Ha 3emua. Omnpexpesure
M3MeHeHNe WMITYJIbCa TeJa.

Bapuanm 2

1. CuHapang mpu TOPU3OHTAJIBLHOM MABUIKEHUUM CO CKOpocThio 15 M/c pa-
30pBaJics Ha [aBa OcKojka maccamu 14 m 6 kKr. CKOpocTh IIePBOTO
OCKOJIKa cocTaBumJia 24 M/c IO HAIpPaBJeHUIO ABUIKEHUs. UeMy paBHA
W KyJa HalpaBjieHa CKOPOCTh BTOPOI'O OCKOJIKAa?

2. Kak usmenwumscsa ummyiabc Tega maccoil 200 r mpu IMOSHATHUYN HA BbI-
cory 5 M, ecau Teyio OBLIO OPOIIIEHO BBEPX CO CKOpPOCThIO 12 m/c?

IV. Jomawnee s3adanue: II., Ne 202.

FNABA VI. SAKOH COXPAHEHUSAA SHEPTUU

CyIIecTBYIOT pasHbIe IIO 3aJlauyaM U BO3MOXKHOCTSM CIIOCOOBI OITH-
caHus MeXaHWUYeCKOTro ABUKeHHusA. PaHee MBI paccMOTpeIN KUHeMa-
TUUEeCKVe W AWHAMUUYECKNE CPEeACTBA omucaHumdA nBUKeHus. Ilpuse-
IEM eIé OOUH CI0CcOo0 — dHEePreTUdYecKoe ONMMCAHNE MEeXaHUUYEeCKOTO
nBrskeHnsa. OOITMM CBOMCTBOM MATEPHAJBHBIX OOBEKTOB SBJISIETCS
uX JIBU)KEHNEe, B YACTHOCTU MeXaHHUYecKoe IABmikeHue. Pyumamen-
TAJIBHON XapaKTEePUCTUKOU MABUIKEHUA sABJIAeTcsa GuandecKad Be-
JauuuHa — osHeprus. Kak eé ompeaenuTb, YTO OAET 3HAHUE 9TOH
XapaKTePUCTUKU AJIA M3YyUYeHUs ABUIKEHUSA MEeXaHUYECKOU CUCTEeMbI —
OCHOBHBIE YueOHble npoOsemb. pAxa ypokoB. Ilpm m3ydueHUM TeMBI
dopMUPYIOTCA YMEHUA BBIAEJATH MeXaHHUUeCKUe CHUCTeMbl WM (DU3u-
YeCKUe SABJIEHUS, ONUCHLIBATH UX C IIOMOINGI0 (PU3WYECKUX BEJIUUUH
U 3aKOHOB COXPAaHEHUA.

Ypok 1. MexaHu4yeckass paboTa U MOLLHOCTb

3amaum ypokKa: BBECTH MOHATUS «MexXaHUUecKas pabora», «MOIIl-
HOCTb»; C(POPMUPOBATH YMEHNE PACCUUTHIBATH PAbOTy M MOIIHOCTb.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOaBI
1. IToBTOpeHUe 7—10 ITpoBepxka mgomarHero 3a-
IaHUA
II. Usyuenue m ycBoeHHe 20—25 Pacckas. Becena. IlocTamos-
HOBOTO Marepuaja Ka OIBITa
III. ®opmupoBaHUE yMeHUI 10 IIpumep pemreHmsa 3amadyu
IV. JlomairHee 3amaHue 1 Coob111eHre YUUTEIs

I. Bonpocb. 0ns nosmopeHus: YTO HA3BIBAIOT mepemelreHuem?
Yro xapakxTepusyeT cuya? Kax HalTu HpPOEKINI0O BeKTOpa Ha OCh?
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II. ITo mamieMy MHEHUIO, CJEAYET cpasy, 0e3 M3JIUIITHUX BCTYILIE-
HU#, BBecTu (opMyJy mJs oIlpenejeHuUs paboThbl cuibl. IIpuBemém
IJIaH paccKasa YUYUTeJsd.

1. Bonpoc: yeM pasauuaioTCs IIepeMeIlleHus TeJsa HoJ HAeiicTBUueM
apyrux tea? (OTBeT yuyuTesd: PasanUalOTCSa JeMCTBUEM W IlepeMe-
IeHEeM. )

OnHOBpPEeMEHHO NeMOHCTPUPYIOT OnbiMmbl: a) ABUKeHHe OpycKa Ha
OIMHAKOBOE PACCTOSIHUE IIOJ OeMCTBHUEM PAa3HBIX CUJI; 0) ABUIKEHIE
OpycKa Ha pasHble PACCTOAHUA MOJ AeiCTBUEM ONHOI cujbl. MCIOIbL-
3yercad o0oOpyAZoBaHUE: TPUOOMETP, AEPEBAHHBIA OpPycok, Habop
Ipy30B, TUHAMOMETD.

2. Jlnsa xapaKTepUCTUKU STUX PAa3HBIX ABUIKEHUI Teja IOH Jei-
CTBUEM APYTruX TeJ BBOAAT HOBYIO (PU3UYECKYIO BEIUUYHHY — pa-
6oty cuiabl. BrimosHsiorT pucyHok (puc. 4.4 yueGHHKA), TPUBOAAT
dopMyay, OTMEUAIOT CKAJNAPHBIA XapaKTep HOBOUW BEJIMYUHBI, BBOJSAT
enquHUNy paborel. IIpu saTom ciaemyer oO6paTuTh BHUMAaHUE, UTO Iepe-
MellleHue 000O3HAUaeTCsa TakK: A7 .

3. HsyuaroT uyacTHBIE CJIydYaud BBIUUCIEHUS Pa0bOTHI CUJBI: pPabo-
Ta TOJIOKUTEJIbHAsA, OTPUIlATeIbHAS U HyJieBas; paboTa HECKOJIbKUX
cun. I'paduueckoe mpencraBienue padborwl (puc. 4.6 yueOHUKA) BBI-
HOJIHAIOT Ha JOCKEe W B TeTPamsaX.

4. OmpepeneHnre MOIIHOCTA W €€ eIUHUIIL.

III. IIpemgyaraem pelIuTh CJAEAYIOIIHE THUIIWYHBIC 3 a1 adu.

1. C xakoil CUJION MaJIbUMK TAHET CAHKU 3a BEPEBKY, HAIIPABJIEHHYIO IO
yriaom 30° K ropusoHTy, eciu Ha paccroaauu 100 M coBepriaercsa pa-
6ora, paBuHas 8 KI[xk?

2. Ka}cy}o MOIITHOCTH pa3BHUBaeT ABUT'ATEJIb aBTOMOGI/IJIﬁ, ecjiu IIpu cujie
Taru 4500 H aBromo6uins gBukerca co ckopocthio 20 m/c?

IV. Jomawnree 3adanue: § 40; I1., Ne 204, 205; uHAUBUAYATBHO —
II., Ne 210.

Ypok 2. DHeprus Kak xapakTepucTuka COCTOSIHUSA
cuctembl. KuHetunueckas saHeprus

3amaum ypoka: IOBTOPUTH M YIJIyOUTH IIpeAcCTaBJieHuUs 00 dHep-
rumu; chopMHpPOBATH YMEHNE PaCCUUTHIBATH SHEPIUI0 KaK XapaKTe-
PUCTUKY (PUBUUECKOII CHUCTEMBI.

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
1. IloBTOpPEHUE 7—10 ITpoBepka momariiHero 3aja-
HUSA
II. I3yuenne HOBOTO MaTe- 20 Pacckas. Becena. IToctarnos-
puaia Ka OIBITa
III. ®opmupoBanme yMeHUA 15 ITpumeps! peleHus 3amad
IV. Oomamuee 3amanue 1 Coo011eHre yuYnTesis
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I. TloBTOpPEHME NTPOBOAUTCA MHPU IMPOBEPKE PEIIeHUus MAOMAITHUX
3aJlau U JOIIOJHUTEJIbHOM DPEIIeHWU ONHOU 3ajaum y mocku. Teopusd
TMOBTOPAETCS TapajeabHO.

II. IIpensaraem ciepnyroiiee comepsKaHre HOBOTO MaTepmaja U IO-
CJI€I0BATEJIBLHOCTh €r0 PACCMOTPEHUHA.

1. YUto Takoe sHeprusa — IepBasa yueOHas npobsema ypora. Mbl
usydyaeM MexaHUUYecKue cuctemMbl. Kakume onu ObiBaior? (IIpmBomsarT
OpuMepHI: IBa IIapa, TeJO U CTOJ, IIpocTo MAY u aAp.) ObobweHue:
J100BbIe BBIJEJIEHHBIE TejJa MOTYT OBITh Ha3BaHbl MEXAHUUYECKOU CU-
cremoii. Kakue sABJIeHUS MOTYT OpoucxXoauTh B cucteme? (OTBeT.
Tesa B cucteMe MOTYT ABUTATHCA W B3aMMOJEHCTBOBATH.)

B xauecTBe o00IIeil xXapaKTEePUCTUKMN ABUIKEHUS U B3aWMOJE-
CTBUS TeJI B CUCTeMe YUEHbIe BBeJIU (DYHIAAMEHTAJIbHYIO (DPU3UUECKYIO
BEeJIUUYNHY — JYHEPrur0. JHEePrus xXapaKTepusyeT COCTOSHUE IBUKE-
HUS U B3aUMOJEMNCTBUS TeJ B CHUCTEME.

Teno mau cucrema Tes, O0JIafaroiasd dHepPrueil, B COCTOSHUU CO-
BepmuTh pabory. CTaBAT onvimbl: a) ABUMKYIUICA IO KEJI00y Ima-
PUK MOKeT CABUHYTHh IuauHApP (puc. 67); 6) cokarasa MpysKUHA MO-
JKeT MOAHATH TeJIo.

He BOE Bropoe
coc'romme COCTOSAHUE

=

% J—
V=10
el ol
Ax !
Puc. 67
2. Kak sHeprus TeJia 3aBUCHUT OT CKOPOCTH €TI0 IBUKEHHS — CcJe-

Ayiolas yueOHas npobsema. IHEPrusi, XapaKTepUsyIolias IBUMKE-
HUe Teja, HAa3bIBaeTCA KUHETUYECKOI sHepruei.

Onwvim (cM. puc. 67): U3 MePBOro COCTOSAHUSA BO BTOPOE MBUIKYTCS
mapuk c¢ nuauaapoMm. IIpu sTom coBepimaerca pab6ora. Kakas cuia
coBepiaetr pabory npu nepemerienun tea? (Orser. Cuna TpeHus.)
OmnpenmesnuMm »Ty paboTy (cjaeayeT BBIBOJ WO JIOTUKe yuyeOHUKA —
c. 132). B reTpagsx um Ha [OCKe BBINIOJHAIOT PUCYHOK 67.

muv
Benmnuuna E = —5  XapaKTepusyeT COCTOAHME JBUIKEHUA Tesa;

OHa W IOJIyYHWJa Ha3BaHUE KMHETHYECKOU IHEPTHH.

III. KosnneKTUBHO pelIaloT 3ajgadu.

1. Ompenenure paboTy CUJIBI, AEHCTBYIOIIEeH Ha IIapUK B HAIIEeM OIIbITe
(cm. puc. 67), ecim macca mapuka 50 r, a ero HauajJbHasg CKOPOCTh
1 m/c.

2. Cosepirtaer Ju paboTy UeJOBEK: a) MOAHUMASCH IO JIeCTHUIIE; 0) mep-
JKa Beapo Boabl B pykax? CoBepIrarmT i pabOTy CUJIBI, €CJIU UX pPaB-
HOZelCcTByOIlasi paBHA HYJIIO?
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NupuBuayansHo mIpemjaraeTca sagada.

3. Hna sabmBanusa cBaum Maccoil 100 Kr mcmoab3yiOT KOIED, MOABEMHASI
gyacTb Koroporo maccoii 400 xr mamaer ¢ BbicOThI 2 M. Ompexenure
CPEeAHIOI0 CHUJIY COIPOTHBJIEHUS TPYHTA, €CJAU B pPe3yjbTaTe OILHOTO
ymapa cBasg YXOOWUT B 3eMJII0 HA 5 cM. Yagap cumraiiTe abCOTIOTHO He-
YOPYTUM.

IV. Jomawmnee s3adarnue: § 41, 42%; yop. ma c. 139 (1).

Ypok 3*. PeweHue 3apay (pesepB yuutens)

Ypok 4. Pab6ota cunbl Taxectu. PeweHne sapay

3agaum ypoka: IOJNYYUTH (POPMYJYy O BBIUUCIEHUA pPabOTHI
CHJIBI TSIPKECTU; BBECTH IIOHATHE O KOHCEPBATUBHBIX cuiax; chop-
MHUPOBATHL YMEHHE PACCUUTBHIBATL PAOOTY CUJIBI TAMKECTU IIPU PA3HBIX
IBUKEHUSAX TeJia.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxbI

1. TloBTOpPEHUE 10 ITpoBepka permieHuss 3ajaa-
Yy U3 JOMAIITHEro 3aJaHusd.
Omnpoc

II. NsyueHme m ycBOeHUE 20—25 Pacckas. Becena. IToctamnos-

HOBOT'O MaTepuaja Ka OIBITa

III. ®opmupoBanme yMeHUA 10 ITpumeps! pelleHusa 3amad

IV. Oomamuee 3amanue 1 Coo011eHne yuYnTesis

I. ¥V nmocku moBTOpPAIOT perieHue AoMAalllHed 3amaun. PpoHTAIB-
HO OOCYKIAaIOT 80Mnpocbl: KaK paccuuTath pabory cuiuabl? OT uero
3aBucuT pabora cuiabl? MOKHO JiM OIpenelnuTh PaboTy CHUJIBI, €CJIU
M3BECTHO M3MeHeHUe KMHETUUYECKON SHepruu MaTepUabHON TOUKH?

II. Isyuyenue u oTpabOTKa HOBOTO MaTepuajga 3aKJIUYaloTCd B
peitreHuu 3amau. IIpuBenéM WX IIOCJIELOBATEIBHOCTD.

1. Ompegmenure pabGoTy CHJIBI, HOEHCTBYIOIIEN Ha MaTEPUAIbHYIO
TOYKY IIPU €€ ABUIKEHWM BEPTUKAJIbHO BHU3 U IIOJ YIJIOM K TODPU-
30HTY (puc. 4.11, 4.13 yueGHUKA).

Bonpocv. 0 opzanHu3ayuu Oecedvl: KaK ABUMKETCA TEJO, OTIY-
IeHHoe ¢ KaKoi-n1u60 BbicoThI? Ilouemy? Kak 0OBIUHO MOAEIUPYIOT
TeJao mpu TakoMm ABuskenHmu? Kakasa cuiaa mpuioskeHa K MaTepUATIb-
ol Touxe? Kak oma mampasieHa? Kax ompegenurs padoTy 5TOit
cunbl? Kakyio 3aKOHOMEPHOCTH MOJKHO IIOAMETHUTh, IIOJIyYUB (op-
MyJIbl [JIS BBIUHCJIEHUS PabOThl B ABYX caydasx?

2. Yuuressb genaer 0000IleHIE, BBOAUT IMOHSATHE O KOHCEPBATUB-
HBIX CHJIaX, KOJUIEKTUBHO OOCy’KJaeTcda paboTa TaKOHW CHUJIBI IO 3aM-
KHyTOIl TpaekTopuu (puc. 4.15 yueGHUKA).
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XA II1. ITpomoskaeTcss TPYHIIOBOE M MHAMBUAYAJIHLHOE
pelieHne 3axay (U3 3aJauHUKA, HA KapTOYKax).

l

!

TATN
Temo maccoit 100 KI IOZHMMAIOT ¢ yCKOpeHHeM 2 M/c’

Ha BbIcOTy 25 M. Ompemenute paboTy, KoTopas CcO-
BepIllaeTcs MPU HOABEME TeJa.

5 Bonpocvt npu o0cyxcleHuu peuieHus: KaKoe
mg ABJIeHHWe MbI paccmarpuBaem B 3amaue? (OTBer.
VcrkopeHHOe [JBUIKeHUWE BBEPX MO [JeiicTBUEM:
a) 3emun; 0) BepEBKM MJIM KaKoi-To omopsl.) Kak
TTTT7T 7777 mocTpouTh wMmojmesb aABaeHuAa? (OrseT. 910 Ma-
Puc. 68 TepuajgbHasi TOYKA, K KOTOPOHM IIPUJIOMKEHBI Be
CUJIBI, IPUYEM Pe3yJbTUPYIONIAA CUJa HalpaBJieHa
BBepx; puc. 68.) Pabory Kakoit cunabl Ham HYy:KHO Haiitu? (OTBeT.
Cunwl taru.) Kak eé ompemenutrs? (OTBer. Hago HaiiTu cuiy, Tak
Kak IlepeMellleHre u3BecTHO.) MOKHO JM cpa3y BOCIOJIb30BATHCS
dbopmynoit A = mgh, — mgh,? (OrBeT. Her, Hennsa.) Kak naiiTu
cuny taru? (Orset. Ha ocHOBe MCIIOJIB30BAHUSA BTOPOrO 3aKOHA JU-
— o —
HamMuku: ma = F, + mg.)
3amauwm gaa pemmenusa: II., Ne 225, 226, 229.
IV. Jomawnee s3adanue: § 43.

Ypok 5*. PaGoTa cunbl ynpyroctu. PeweHne 3apay

VYPpoK cTpouTcAa aHAJOTUYHO IpenbiayiiemMy. [loMuMo TpaguInoH-
merx (II., Ne 230, 231, 234), npensmaraeM HECKOJIBKO PENKO MCIIOJb-
3yeMbIX 3agad (MHIUBUAYAJIBHO).

1. T'umuact maccoii 80 Kr mpbiraeT ¢ BuICOTBI 10 M Ha pacTAHYTYIO TO-
pusoHTaIbHYI0 ceTKy. C Kakoil cpegHell CHMJIOM OH NaBUT HA CETKY,
ecau oHa mporubaerca Ha 1 mM? OmacHBIM Ju OyAEeT MPBIMKOK, €CIU B
pesyuabrate cerka nporubaercs Ha 0,1 m? IIpumeuanue: mpexen
neperpysku s desioBexka 10g.

2. Omnpegpenure paboTy MO PACTAMKEHUIO MPYKUHBI HA BCIO IIKAJNY Y IIpe-
JaraeMoro auHamomeTrpa (saboparopHoro miu Tpybuaroro). Kaxyro
9HEPTUI0 B pesyjbTaTe 9Toil paboThl mpuobperaer npy:kuHa? (YueHUK

IIOKAa3bIBaeT JeliCTBUE, BBINOJIHSIET M3MepeHUe

F,H CMeIleHUs IPY)KUHBI, OIPeAesseT CPeIHIOI0

20 cuay, [nejsiaeT pacuér paboTel. BoaMoiKeH u
OPYToil IMOPSAOK PEeIleHus.)

10 3. Ilo rpaduky 3aBUCHUMOCTU UIMEHEHUS CHUJIBI
YIPYTOCTH OT JedopMaluu NpyKuHBI (puc. 69)
omnpezeanTe paboTy BHEIIHEN CUJIbI 3a BeCh Iie-
puon HaOIOmeHUS.

T

0 5 10 x,cM

Puc. 69 Homawnee 3adanue: yup. Ha c. 139 (2).

Ypok 6. MNoTeHumanbHaa aHeprua. PeweHne 3apay

3agaum ypokKa: BBECTU IIOHATHE O IIOTEHIIMAJBHON JHEPTUHU Kak
XapaKTepUCTUKEe B3aMMOIENCTBUA TeJ; BBeCTU (DOPMYJIBLI IJIA pacué-
Ta MOTEHINAJILHON DHEPTUU B CIAYUYAAX B3aUMOAEHCTBUA Teja ¢ 3eM-
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Jéii, medopMUPOBAHHOTO Teja; CcHOpMUPOBATH YMEHUHE OIIpPenesAThb
TOTEHIIMAJbHYIO DHEPTUIO TeJja.

I. B Hayasie ypoka AOCTAaTOYHO ITOAPOOHO HMOBTOPAIOT PEIlleHUe O0-
MaIllHe# 3ajadu.

II. ITocsienoBaTEILHOCTE PACCMOTPEHUS HOBOTO MaTepumajia TaKoBa:

1. IToBTOPAIOT, YTO XapaKTepusyeT KuHetudeckas sHeprus. Coob-
IIAI0T, YTO MEXaHWYECKOe ABUIKEHUE IIPOABJISAETCA M BO B3aUMOJEN-
CTBUU TeJi. BdauMomeicTBHe TeJI B IPOCTHIX CAYUYaAAX XapaKTepU3yloT
IOTEeHIIMaJIbHON 9Heprueii. Kak eé onpenenuts — yuebHas npobdrema
YpOKa.

2. BcnoMuHAaOT ompeneseHre pabdOThI sl KOHCEPBATUBHBIX CHJI:
EAE  EAL

2 2

Bugsao, uTOo B 3THMX ciiyyasgx paboTa 3aBUCUT TOJBKO OT Hadasb-
HOTO M KOHEYHOTO COCTOSHUII CHCTeMBbI. BelmumHy, XapaKTepusyio-
IIYI0 COCTOAHWE CHUCTEMBI, M HA3BIBAIOT MOTEHIIMAJIbHON BJHEPTUEN.
JlJisi pasHBIX B3aUMOJEMCTBUII OHA OIpeHesideTcs II0-Pa3sHOMY.

3. Kak ompeznenuTth paboTy B ciaydae KOHCEPBATUBHBIX CHUJI — Yyyed-
HYl0 npobsemy GopmMyaupyer yuutesb. 1lo yueOHUKY KOMMEHTUDPYIOT
dopmMyITy, 3aUNTHLIBAIOT OMpeaesieHre IIOTeHIINaJIbLHOM sHepruu (c. 143).

4. Yuuresb KpPaTKO IOACHSAET BHIOOD HYJIEBOT'O YPOBHS IIOTEHIM-
aJbHOU dHePruu ymoOCTBOM peIlleHUs TOW WJIM WHOM 3ajadu.

III. OrpaGoTKa yMeHUI IIPOUCXOAUT IIPU KOJJIEKTUBHOM U WUHIU-
BUAyAJIbHOM DpeIlleHuU 3axad. BHauajie y JOCKM pemraloT 3axadu.

A = mgh, — mgh, u A =

1. Yemy paBHa paboTa, KOTOPYIO HY’XKHO COBEPIIUTH, YTOOBI IIOAHATH Be-
npo Boabl mMaccoii 10 Kr Ha BTOpOII aTa, BBICOTA KOTOPOro 5 M?

2. Yemy paBHa paboTa, KOTOPYIO HYYKHO COBEPIIUTH, YTOOBI PACTAHYTH
"Ha 10 cMm npyskunHy, umelomyio kéctkocts 40 kH/m? Mosker au Ta-
KYI0 paboTy COBEDPIIUTH UeJOBEK 3a BpeMs, paBHoe 1 c¢?

3areM OpraHu3yeTrcs pelleHue 3ajJad M0 KapTOuKaM.

IV. Jomawnee 3adanue: § 44; yup. Ha c. 145 (ET9); II., Ne 236.

Ypok 7. 3aKOH COXpPaHEHUs 3HEeprum B MexaHuke

3amaum ypoKa: BBECTH 3aKOH COXPAaHEHUs 9HEPruu CUCTEMBI Ma-
TepPUAJbHBIX TOUEK [JIs ciaydasd NeMCTBUSA KOHCEPBATUBHBIX CUJI; IIO-
BTOPUTHh U YIJIYOUTHL IOHATHE O 3aMKHYTOUW cucTeMe; c()OPMUPOBATH
yMeHte NPUMEHATb 3aKOH IJIs OIMCAHUSA IBUMKEHUS TeJ B CHUCTEMe.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémbr U MeTOxBbI
I. AxTyanusanusa 3HaHUA 7—10 ITpoBepka momaiirHero 3a-
IaHUA
II. syuenue m ycBoeHHe 20—25 Pacckas. Becema. Ilocramos-
HOBOTO MarepuaJa Ka OIBITa
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IIpodonxenue

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
II1. ®opmupoBanme yMeHUix 10 ITpumeps! pelleHus 3amau
IV. lomamuee 3amanue 1 Coob11ieHre yUYnTeI s

I. ¥V mockm BBIDOJHAIOT pellleHWe OJHOW W3 AOMAINHUX 3a7ad, OO-
TOJIHUTEJbHO PeIIaioT HmOoNOo0HYIO0 3amauy.

Bonpocv. 018 (PpPOHMANbHO020 NOBMOPEHUS: B UEM COCTOUT pPas-
Jaudre MeKIy HMOTEeHIIMaJbHON M KMHeTHuUecKoil sHepruamu? Yrto xa-
paxTepusyer IOTeHINaJbHad sHeprua? M3MeHnIach Ju IOTeHIINATD-
Hasa 9Heprud KHUTH, eCJIX OHAa CO cTojia ymaJja Ha moy? Kakume cuibl
Ha3bIBAIOT KOHCepBaTUBHLIMU? Uemy paBHa paboTa CHJBI yIPYTrOCTH,
ecJii TeJI0O Ha MPY:KWHE BEepPHYJOCh B IIePBOHAUAJILHOE II0JIOKEHUE
(IeMOHCTPUPYIOT OMBIT)?

II. IIpuBeném camMblii ITPOCTON BapWaHT METOAUKM WIJIOKEHUSA 3a-
KOHA COXPAHEHUs SHEePruwu.

1. Ha ocHoBe GoraToil MpaKTUKHN yYEHbI€ BBIICHUJIU, YTO B 3aM-
KHYTON (hpU3UUECKOIl cucTeMe, B KOTOPOH HAeHMCTBYIOT TOJBKO KOHCEP-
BaTUBHBIE CHUJIbI, MEXaHHYECKAA IHEPrus COXPAHIETCH:

E =E_ + E, = const.

ATOo OAVH M3 CAMBIX BEJUKUX 3aKOHOB (DU3UKU.

2. PackpoeMm cojep:KaHNe STOTO 3aKOHA HAa KOHKPETHBIX IIpUMe-
pax IBUMKEHWUS U B3aUMOAENCTBUS TeJ.

Ilpumep 1. Y IOCKU YyUEHUK IIOJ PYKOBOACTBOM YUUTEJSA PeEIIaeT
zamauy.

Msauuk oTmylineH u3 OKHa 3maHus ¢ BbicoTbl 10 M. Ompemennre CKOPOCTD,
C KOTOPOM OH ymaAéT Ha 3eMJIIO.

Bonpocvt 058 opezaHu3dauuu 6Gecedvl: KaKyio (QUSUYECKYIO CHUCTE-
My HaIO0 BBLIAEJUTH, YTOOLI B HAIIEM CJIy4Yae CUMTATh €€ 3aMKHYTOI?
MoskHO st BbIOpPaTh €€ m3 omHOro obbekTa — wmaumka? (OTBerT.
Her. HaGuromaemoe HaMu siBJIeHHe OOYCJIOBJIEHO B3amMOAeliCTBHUEM
maunka u 3emun. Ha pucyHKe, KOTOPBIH caesiaH K 3amade, IMOKasaH
BBIOODP CHCTEMBbI, BBIJEJIEHBI ABAa HYKHBIX HAM COCTOSHHUS CHUCTEMEIL.)
Yemy paBHa KUHETUUYECKasd DHEPTUS CHUCTEMbI B IIEPBOM COCTOAHUU?
W3 uyero oHa coctoutr? Yemy paBHA IOJHAs 9HEPrus B IIEPBOM CO-
croaauu? (OTBeT. ATO sHePrusA B3aMMOAEHCTBUA MAYa W 3eMJH,
T. €. MOTEHIIMAJbHAS DHEPTUs TeJjia, HOTHATOro Haja 3eMJiei.) Yemy
OymeT paBHA IIOJIHAA SHEPIrUs CUCTEMBI B JIIOOOM APYIOM COCTOSAHWMU,
B MoMeHT magenus? Kax sanmmcars 3aKOH COXPAHEHUS SHEPrUU IJIS
yCJIOBUU HaIlen samauu?

Ilpumep 2. B cayuae cyIliecTBOBaHUA TPeHUA (COIPOTUBJIECHUA),
T. €. HAJINYUA HEKOHCEePBATUBHBIX CUJI, UX padoTa IIPUBOAUT K YMEHb-
IIeHNI0 TOJHOM MeXaHNUYEeCKOM SHepruu CHUCTeMbI, T. e. AE = A.
VY nmocku yuenuk permraer 3amauy: II., Ne 257.
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III. ITpegnaraercsa camocToATe bHOE perienue 3agau: I1., Ne 238,
239, 247.
IV. Jomawmnee s3adanue: § 44, 45; II., Ne 255.

Ypok 8. JlabopaTtopHas paboTa
«AI3yyeHue 3aKoHa coxXpaHeHUs MeXaHu4ecKoMmn
3Heprumn»

Ha pabGory ¢ yuérom BBeIeHUS U
KOHTPOJIBHBIX BOIIPOCOB OTBOJUTCA Iie-
JBIA YPOK. YUUTENIIO0 [OJIA TeopeTmue-
CKOIi uacTu paboThl HamO UYETKO OIpe-
IeJIUTH OTBETHI HA GONPOCHL: KaKasd
dusuueckasa cucrema usyuaercsa? (OT-
BeT. IOTO CHUCTeMa <«IIPYsKUHA, T'PYy3 U
3eMisg».) 3aMKHyTas JU 9TO cucrema?
(OrBer. [la.) Kakue cocrosuusa cucre-
MBI BBIAEJSIOTCS B onbiTax? (Boimoans-
foT pucyHok 70.)

Hepsoe Bropoe BO3MOKHEBIE KOHMPOJbHbLE BONDO-
CoCTOAIE cocToAHNE Cbl: B KAaKOIl MOMEHT OIyCKAHHUA IPY-
Puc. 70 3a ero KMHeTHYeCKas dHeprus MaKCHu-

ManbHa? TOYHO JIM BBINOJIHAETCSA 3aKOH
COXPaHEHUA MEXaHMUYECKON SHepruu mjsa Haimell cucrembl? Or uero
3aBUCHUT 9HEPrusa CHUCTE€Mbl BO BTOPOM COCTOHHI/II/I?
Homawnee 3adanue: II., Ne 244.

Ypok 9*. PeweHue 3apay

Ha ypoke B OCHOBHOM peNIalOT 3aJayd Ha 3aKOH COXPaHEHUSA
SHEpPTUH.
IIpumep pemienus 3amgadu.

IToesn mBurasics co ckopocthio 20 M/c U HavaJ TOPMO3UThH. deMy paBeH
ero TOPMO3HOM WyTbh, ecau KoaddunyeHt Tpenus pasen 0,1?

AHaau3 sasaenHus. PaccmaTpuBaeTcsa OOBOJIBHO THUINYHOE Mexa-
HUYECKOe SBJIeHNe — IIPAMOJUHENHOe YCKOPeHHOe ABUKeHUHe Teja,
npuuéM paBHO3aMeaJeHHoe. KaxoBa IpHUUYMHA TaKOTO IBUIKEHUA?
Tpenue, T. e. meiicTBue 3eMJyu. ITO OEeHCTBUE XapPaKTepPU3YyeTCs CHU-
goii. Cujia HOPpMAJBLHOTO AABJEHUA UM CHUJIA PEaKI[UU OIOPHI KOMIIEH-
cupyioT apyr apyra. Ilouemy? HeT aBm)KeHUsa Tejla IO BEePTHUKAJIMU.
Tax xax melicTBHUe OIpPeEIEeIeHO, TO MOYKHO TeJI0 MOAeJINPOBATHL Ma-
TepuaJbHON TOuKOM. OTciofa MOJesb SBJIEHUS: IBUMKEHUE MaTepu-
AJBHOU TOUKM C HAYAJBbHON CKOPOCTHIO IIOJ AEMCTBUEM OIHOU CUJIBI
IO OCTaHOBKM.

Hoesa pewenus. 3amadya 1o TpeOOBaHUIO KHWHeEMaTUUECKAS —
Hamgo HaliTu nyTh. HO m©mO ycJaoBHIO 3amadya ABHO JUHaAMUYE-
cKasi, Tak KakK BbIgesieH (aKTop [AelcTBUS, T. €. CHJIA TPEHUH.
ITo-BugmMomy, Takuwme 3aJadyd MOJYKHO peIlaTh ABYMS METOJaMM:
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a) MCIOJIB30BAaTh OCHOBHOE ypaBHeHUWEe NUHAMUKMN U 3aKOHBI KUHE-
MaTUKHU; 0) MCIOJH30BATh YHEPreTUUECKOEe OIMCaHUe IBUKEHUA.
Bribepem BTOpPOII MeTOn.

Pemenue. I3sMeHeHNEe KWHETUYECKON HYHEPTUUN MaTepPUATIbHON
TOYKU OyZeT paBHO paboTe CUJbI TPEHUS, T. €.

mvz

S = Fs = umgs.

2
OTcrozma moJsiygyaeM S = 2U— Pacuér maér sHaueHmWE TOPMO3HOTO
nytu oxoso 200 M. g
Ananu3 pewenus. PagyMHO U TaKoe 3HAUEHUE TOPMO3HOTO IIyTu?
Jlerko mpoBEPUTH, UTO €IMHUIIA BEJIUUYUHBI CJIEBA COOTBETCTBYET €IU-
Huie cupasa. C sToOll TOUKM 3peHUs BCE HOPMAJLHO. UeMy TOJKEeH
OBITH paBeH KO3(h(PUIIMEHT TPEeHUs, YTOOLI II0e3] 3aTOPMO3MJI Ha
nytu gauHou 10 M? BosmosxkHO au Taxkoe?

IlpuBeném mpuMepbl 3agayd AJA PelIeHus Ha ypoKe.

1. C Kakoil HavYaJbHOM CKOPOCTHIO HALO OPOCUTH BHU3 MAY, UTOOBI OH
TOAIPBLITHYJI Ha BBICOTY, B JBa pasa OOJIBINYIO TOMH, C KOTOPOU OBLI
opomren? IIpumMmeuaHue: yoap O 3eMJIIO CIeAyeT CUUTATH aOCOTIOTHO
YIPYTUM.

2. C ropku BBICOTOI 2 M W AJIMHON 4 M CHE3’KaloT CAHKU, KOTOPHIe OcTa-
HaBJIMBAIOTCH, IIPOUAA II0 ropusoHTanu nyTh mauuoir 20 M. Omupene-
auTe Kod(OOUIIUEHT TPeHUud.

3. Ha pucynke 71 msobpakéH rpauk m3MeHEHNS CKOPOCTU aBTOMOOWJIA
Maccoi 2 T 3a Bpems, paBHoe 20 c. Uemy paBHa paboTra CHUJIBI TATHU,
ecau Koa(ppunument tpenus pasen 0,057

Homawnee sadanue: 1I., Ne 245.

Ypok 10*. KoHTponbHaqa paboTta

Jia KOHTpOJA 3HAHWI JIydYllle BCErO HOA00paTh TECTHI.
Hurke maubl TpaguIIMOHHBIE BapUaHTHI KOHTPOJbHOI PAa0OOTHI.

Bapuanm 1

1. Tpaduk pacTsKeHUs NMPYKUHBI IPUBEAEH HA pucyHkKe 72. Ompenemnu-
Te paboTy, KoTopas ObLIa COBEpIIeHa NMPU PACTATUBAHUU IPYIKUHBI.

v,
M/C
8 4
o] R
4 10
91 5
0 t") 1'0 1'5 2'0 t,E 0 5 10 x,cm
Puc. 71 Puc. 72
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2. Manpuuk maccoit 60 Kr 6exur co ckopocrsio  F, H
6 M/c u moroHAeT TeyerkKy maccour 40 Kr,
KoTopasi [ABUIKETCA CO CKOPOCTbIO 2 M/cC. 20 1
Omnpenennure CKOPOCTH, KOTOPYIO IIPHUOOPETET
TeJIe)KKa, ecau MaJbYMK 3alpbIrHET Ha Hee.

3. Teso GpoIlleHO BePTUKAJIBHO BBEPX CO CKOPO-

creio 9,8 m/c. Ha Kakoil BbICOTE €ro IIOTEH- 101
MuaJdbHasi U KUHeTHUYecKas 9Hepruu OyAyT
paBHBI?

Bapuanm 2

1. Tpadur pacTaKeHUsA NPYKUHBI IIPUBEIEH
Ha pucyHkKe 73. Uemy paBHa MIOTEHIMAJIbHASI Puc. 73
9HePrus NPYKUHBI IPU MAaKCUMAaJLHOM PACTSKeHUU?

10 x, cMm

2. Cuapsapn, jgersmuii co ckopoctsio 200 M/c, pazopBajicsa Ha JBa OCKOJIKA
maccamu 40 u 60 Kr. Bropoit ockos0K moJsieTes co ckopocTtbio 400 M/c
B mpeskHeM HampaBieHuu. C KaKOWl CKOPOCTHIO M B KAKOM HaIpaBJie-
HUU II0JIETEeJI IEePBBIA OCKOJOK?

3. Ilpu ckaTeIBaHMU C TOPKH BBICOTOM 5 M CaHKHM Maccoil 3 Kr mpuob-
pesnu cxopocTh 2 M/c. Ompenesnure paboTy CHJIBI TPEHUA.

Bapuanm 3 (undueudyanvbHo)

1. Cuapsan, jerdAmuii co ckopocthio 200 M/c, pasopBajicad Ha OCKOJKH.
Ilepsoiit ocKOJIOK Maccoil 40 Kr ImojieTesl B MpeyKHEM HAIIPABJIEHUU CO
ckopoctbio 400 M/c, BTOPOii OCKOJIOK Maccoit 60 Kr moJieTes B IPOTU-
BOIIOJIOXKHOM HaIIpaBjieHuu co ckopocTbio 100 m/c. Oupenenure, ObLIN
JU eIé OCKOJKU.

2. I'py3 momHMMAIOT Ha BBICOTY £, & 3aTeM IepeMeIllaloT II0 TOPU30HTAIIb-
HOUI TOBEPXHOCTU HA TaKoOe Ke paccTosHme. B KakoMm ciiyuae coBep-
maercsi 60sbmias pabora? Koadduiiment TpeHus Tesaa 0 MOBEPXHOCTH |l.
ConpoTuByieHEM BO3JyXa MOXKHO IIpeHeOpeUb.

3. Ilyna maccoii 20 r momazaeT B JepPeBAHHBINA OPYCOK Maccoil 5 Kr, KO-
TOPBIA IIOABEIIIeH Ha Tpoce AJWHON 4 M, M 3acTpeBaer B HéM. Uemy
ObljIa paBHA CKOPOCTH MYJIM, €CJAU TPOC OTKJIOHWUJICA OT BEPTUKAJIHU HA
yroa 30°?

rMABA Vil. BUHAMUKA ABCOJIIOTHO TBEPAOIO TENA

B mkxoapHOM Kypce (pM3MKM BeCcbMa OIPAHMYEHHO pacCcMaTpUBa-
0T IUHAMHUKY a0COJIIOTHO TBEpmoro Tejia. OOLIYHO OCTAHABINBAIOTCS
TOJBKO Ha cTaTuke. Ho B mMpupoje M TeXHUKE PaCIpPOCTPAHEHO IBU-
JKeHre TBEPALIX TeJ, B TOM uwmcie Bpaimenue. Oco0eHHOCTH IuHA-
MHYECKOT0 OIMCAHUSA abCOJIIOTHO TBEPAOTO Tejla SPKO ITOKa3bIBAIOT
creniuUKy 9TOH MOAEJH II0 CPAaBHEHUIO C MATePUAJbLHOM TOUYKOM.

PammonasbHO cHayajia M3yYUTh BOMPOCHI cTaTuKu. IIoKO# Tesa
B JAaHHOII cHUCTeMe OTCUETa SABJIAETCS BAKHEHIINM BHUIOM MexXaHuue-
CKOT'0 IBUJKeHUus. Pacuér 3maHuii, MOCTOB, COOPYsKeHHuii 6asupyercs
Ha 3aKOHAX 9TOr0 BHUAA ABMMKeHUs. Takum o0pasoM, M C IpaKTHUe-
CKOIi, 1 C MUPOBO33PEHUECKOH TOUKHU 3PEHUs BbIJeJIeHNe U U3ydYeHUe
paBHOBECHUs TeJI OIPABIAHHEI.

99



B KoHIle raBbl AJA YIAYOJEHHOTO M3YUEHUS PACCMaTPUBAIOTCS
3aKOHOMEPHOCTH BpAaIlleHWsI abCOJIIOTHO TBEPIOr0 Tejia BOKPYI He-
TOABUIKHOM OCH.

Ypok 1. PaBHOBecue abcConiOTHO TBEPAOro Tena.
Buabl n 3aKkoHbl paBHOBECUS

3amauM ypoKa: BBeCTU IIOHATHE abOCOJIOTHO TBEPAOTO TeJja Kak
MOJeJi Tejia; M3YUYUTh SBJIEHWE PABHOBECUS TeJja, OIIPENeJUTh CPes-
CTBa ero omucaHusa — (GU3MUYeCKUe BeJUUYUHBI W 3aKOHBI; ITO3HAKO-
MUTBCS C BHUJAMU PaBHOBeCHS TeJs; cHhoOpMHUDPOBATHL yMEHUWE OIUCHI-
BaTh sBJIEHHE PaBHOBECHU.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémbr U MeTOxbI
I. Isyuenue HOBOTO Mare- 256—30 Pacckas c asmemenTamm Ge-
puajia cenbl. IlocTaHOBKA OMBITOB.
Pa6ora ¢ uuriocTpanuamMu
II. OrpaGoTka 3HaHU U 10 DpoHTAIBHBIN 3KCIEPUMEHT.
YMeHUH 3amucu B TeTpagu
III. MomairHee 3ajmaHuTe 2—3 KomMmenTapuit yuutens

I. B okpy:karoIeil Hac KUBHU MHOTUE Tejla U COOPYKEeHUsS HaXo-
OsTCS B IIOKOE OTHOCUTEJbHO 3eMju. PaBHOBecmeM U Ha3LIBAIOT CO-
CTOSTHWE IIOKOS TeJia B JaHHOU cucTeMe oTcuéra. KaKOBBI MPUUUHBI
TAKOTO COCTOSHUA IBUKeHUs Tesa? KaxkoBbI OCHOBHBIE XapaKTepu-
cTuKU paBHOBecusa Tes? KaxkoBbl BuAbI paBHOBecuA Tea? ITO OCHOB-
HbIE 80NMPOCHL YPOKA.

PaccmoTrpum mociiejoBaTeIbHOCTh M3YyUEHUA Marepuasa. Ilpu op-
raHu3anuu paboThl HCIIOJB3YIOTCS PACCKa3 ¢ dJjeMeHTaMu Oece[bl,
ONBITBI WM UX PUCYHKHU, AOCTYIIHBbIE WJIJIIOCTPAIIUU, OIIOPHBIA KOH-
CIIEeKT.

1. IIpu m3ydyeHuu paBHOBECUS TeJ HCIIOJIb3yeTCd HOBAsS MOIEJIb —
abcomroTHO TBEpPHOoe Teno. UTo sKe oTO 3a Momesnb? B ciyduae paBHo-
BecHus TeJia MBI yyKe He MOXKeM IpeHeOpeub ero pasmepamu. Harmpwu-
Mep, JIeCTHHUIA CTOUT y 3AaHusd. [[Jigd DOHMMaHUA 9TOH CUTyaluu
YK€ HeIOCTaTOUYHO MCIIOJIb30BAaTh MOZEJb «MaTepHaJbHASI TOYKAa».
(damee Bce 3aKOHOMEPHOCTH HAaHBI IJA aOCOJIOTHO TBEPIOTO TeJia.)

2. OOmuii oTBET HA MEPBLIN M3 BOIIPOCOB OUYEBUAEH: IPUUYMHON
paBHOBecus TeJja ABJAETCA CKOMIIEHCMPOBAHHOE HelicTBMEe Ha Hero
apyrux tea. OTciofa BOBHUKAaeT ciefyloniasd yueOHas npobiema: Ka-
Kue 5TO OefCcTBUA U KaKOBBI MX 3aKOHBI.

IIpesxme Bcero B mpupoje U TeXHUKE MbI €KeJHEeBHO BCTPEUAEMCS
C IefcTBUAMU, KOTOpble OrPAaHMYMBAIOT ABUKeHHe TeJji. Hampumep,
MOBEPXHOCTh, 3eMJIM OTPAaHMUYMBAET HAaIlle NBUMKEHWEe, PeJbChbl orpa-
HUYMUBAIOT OIBUXKEHUe moes3fa u T. II. Takue IPenAaTCTBUA ABUIKEHUIO

100



Ha3bIBAIOT CBA3AMU. B Tabaune 13 yxkasambl Hambojiee TUNHNUYHBIE
ciayuam cBsaseli. [leficTBue CBsA3UW IO CBOEH IpUpOAe — STO AelicTBUe,
OHO OIIMCBLIBAETCS CHUJIOM, KOTOpas HA3bIBAETCS CHUJIOM PeaKI[UU CBsS-
3u. C YacTHBIM CJy4YaeM 9TON CUJLI MBI YK€ BCTPEYaJUCh — 39TO
cuja peakIuU OIOPbI N.

3. IIpu KaKUX yCJIOBUAX TEJIO OYAEeT COXPaHATH COCTOSHUE IMOKOS,
ecJii Ha Hero MeMCTBYIOT OKpysKamIiiue Tesna? (BcmoMuHaeM IepBBIi
3akoH HpoTOHA.) BBIMOMHAIOTCA JU 3TU YCJIOBUS OJA TPy3a, HOMI-
BerenHoro Ha npy:kuHe? Kak sTto mokasatb? CraBUTCA onwvim: rpys3
maccoii 100 r moxaBellleH Ha AWHAMOMETpE.

Bonpocvl 0as obcyxdenus: Kakue tesa neiictByior? Kaxkwme cuibl
npuioskeHbl? UeMy OHU PaBHBI?

Hrak, mepBbIM YCJIOBHEM PaBHOBECHUS Tejia SBJISAETCS PAaBEHCTBO
HYJIO Pe3yJbTUPYIOIIell Bcex cmJ, neicrTBylomux Ha Teao. (Teope-
TUYECKU STOT BBIBOJ XOPOIIO 000OCHOBaH B yuebHUKe.) IloaTBepaum
SKCIIEPUMEHTOM [OaHHBIN BBIBOJ, PACCMOTPUM pPaBHOBECHE MeTaJIJIM-
YeCKOM Imaubbl IIoh aeiicTBMeM pe3uHKH I u aByx Huteir 2 m 3.
HamnpaBieHusa neiicTBYIOIIUX CUJI 3aJaHbl HallpaBJIeHUEM HUTel. 3a-
MeHAA OelCcTBUEe HUTHU OeHCTBUEeM IWHAMOMETPA, IIOCJIeZOBaTEeILHO
usMmepsieMm cuibl (puc. 74). B urore ompeneinseM, paBHa JU HYJIO
pPaBHOAENCTBYIOIIAA BCEX TPEX CHJI.

Bonpocwvt 0 o0cyxncdenus: Kyna IPUIIOKeHA CUJa YIPYTOCTU pe-
sunku? Kax eé mamepurnh? Kak momxkHa OBITH PACIOJIOMKEHA Iaiidoa
npu nposBegeHuu oubiToB? Ilouemy? Kak mokasaTh, 4TO IIpu JOGOM
paBHOBECHH Teja PaBHOAENCTBYIOIAS CUJia paBHa HYJI0?

4. [1eMOHCTPUDPYIOT Onbvlm: OWUCK (MU pPhIYar) C 3aKPEIJIEHHON
OCBIO BpAIlleHUs HAXOAUTCSA B MmoKoe (puc. 75). Kakme Tesa Ha Hero
neticrByor? (OTBeT. 3eMJisd, OCh, IMOABEIIEHHBLINA I'Py3 MJIU I'PY3bI.)
Komnencupyiorcsa squ pefictByromue cuiabl? Kak sTo moxkasars? (O T-
BeT. Cunabl OelCTBYIOT O BEPTUKAJIMU; €CJU OBl CUJIBI HE KOMIIEH-
cupoBaid APYr APyra, TO TEJO CTAJ0 Obl ABUTATHCA C YCKOPEHUEM
BBEepPX WJIM BHHU3 — OTOr0 He HAOJIIOZAETCA.) YUHTelb (POPMYIHUPY-
eT Yy4yeOHYI0 npobJiemy: N3MEHUTCA JIU PAaBHOBECHWE Tejia, €CJIM CUJIBI
OyayT meticTBoBaTh He 10 omHOit mpamoii. (OrseT. [a, Temso mo-
JKeT IPUHATH BO BpalllaTeJbHOEe JBUKeHUe.) Kakoil BBIBOJ MOXKHO

Puc. 74 Puc. 75
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Tabauya 13

SomgyE e
cTrarTtmira
PaBHOBeCI/le TeJa, T.e. COCTOAHIE

siBneHuns IOKOs B CIICTE€ME OTCYETa

Bupabl paBHOBecuUs

Bupn Texo
Temo, umeroniee e .
PaBHOBe- > - C 3aKPeIJIEHHOI Teuo, nmetomee
TOYKY OMOPBI ILJIOIIATH OTIOPHI
cuda OCBIO BpalleHu st
g
R
= \
Yeroitan- R * v .
BOE o mg
-
mg
Heycroi-
quBoe
Bespasz-
JIMYIHOE
— -
mg mg

IMouarus
CpeACTBa OMUCAHUA 1. Peakuus cBsA3U — CUJA, JEMCTBYIOI[ASI
HAa TeJIO CO CTOPOHEI CBA3M:

S ﬁ@\\w )
P27 77772

2. MomesnT cuasi: M = + Fd, rge d — ILJIe4O CUJIBI.

3HayeHue

CTaTuKun 3aKOHBIL

ITepBoe yci0Bre paBHOBECUS:
1. Pacuér 3ganuii, MOCTOB,

- S -
PA3IMUHBIX YCTPOHCTB. Fi+Fy+Fs+..+F,=0.
Bropoe ycIoBre pABHOBECHA:

2. O6bacHeHUe (OPMEBI U Pa3MePOB
M,+My+ Mg+ ..+ M,=0.

00'BEKTOB IIPUPOIHI.
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coenars? (OrBert. IlepBoro ycimoBua [ Ay <O By |

paBHOBeCUsI HEIOCTATOYHO MAJIS IIOJIHO-
ro onmcaHus paBHOBecusd.) Kax ObITH? ﬁ H]
IIpe:xme Bcero BpPAIIAIOIEECS TEJO m m

HEeJIb3A MOJEJNPOBAaTh MaTepUaIbHOMN
TOUYKOU, Belb YaCTU TeJia ABUIKYTCA He-
omquHaKoBO. [[ns onmucaHusa ABUYKEHUA
HaJO0 KaK pa3 WCIOJb30BaThb MOJEb
abCOJIIOTHO TBEPAOTO Teja, T. €. Hele-
dopmupyemoro Ttena. OueBUAHO, UTO B
OPUPOJie TAKUX TeJl HET, CJIeJOBATEJb-
HO, 9TO HAeajbHOE IIPeICTaBJIeHNE.

5. Kak 'Ke 3aBUCUT pe3yJbTaT Oei-
CTBUSI CUJI HA TEJIO OT TOYEK IIPUJIOKE-
HUS CUJ — CJeaymlnad yueOHas npo-
6aema. s eé pemieHUs BBITOJHAIOT Puc. 77
OIIBIT C PHIYATOM.

ITpuBeném 3agaHM A Ui KOJUJIEKTMBHOI'O BBIIIOJTHEHUS.

1. Ha paBHOM pacCTOSHMM OT OCU BpPAI[eHUS IIOJBEIINBAIOT T'PY3bI
Becom mo 100 r, meiicTByIOIue Ha phiuar ¢ OAUHAKOBOM cujoii. Yemy
paBHa sTa cuua? OgUHAKOB JIX pe3yabratr AedicTBus cun? B uém sTo
BBIpaskaeTcA? 3aTeM Ipy3bl MOABEIINBAIOT HA PA3HBIX PACCTOAHUAX
ot ocu Bpamienusa (puc. 76). CoxpaHuTcsa Ju paBHOBecue pbIuara?
(Do orBeTa rpysbl MOAAEPKUBAIOT Ha JANOHAX WU YIEPIKUBAIOT PhI-
yar.) Kakoil BeIBOA cienyeTr craesaTh U3 OIIBITA?

OrBerT. [leiicTBue cUJIbI Ha aOCOJIIOTHO TBEPAOE TEJIO, BAKPEIJIEH-
HOEe Ha OCH BpAaIlleHUs, 3aBUCUT OT TOUKHU IIPUJIOKEHUS CUJIBI.

2. Ha pas3HBIX PACCTOAHUAX OT OCHU BpAIEHUS IMIOABEIINBAIOT
pasHble TPy3bl. Phluar mpuwxXoAUT BO BpallleHUE, HO OBICTPO OCTa-
HaBJIuBaeTcA. llouemMy pbIUar HaXOAUTCA B pPaBHOBECUU, XOTS
TOUKHN NPUJOXKEHUS CuJ He uaMeHuauch (puc. 77)? Brickamure
OpefnoJiosKeHUusaA (THUIOTEe3bI), YUTO JKEe CTAaJI0 OAMHAKOBBIM. (Yuwm-
TeJb IOABOAUT K BBIBOAY: OAMHAKOBBLI IIPOMBBEIEHUS CUJ HaA pac-
CTOAHUSA IO MEPHeHAUKYIAPY OT OCH BpAIlleHUA OO0 JUHUN geii-
CTBUSA CHUJI.)

3aknuernue yunuTenasa: a) A XapaKTePUCTUKU AeHCTBUS CUJIBI
Ha TeJIo, UMeIIllee OCh BpAIleHUA, BBOJAUTCA HOBOE IIOHATHE <«MO-
MEHT CHUJbI»; 0) MOMEHT CUJILI OIPEeNeIseTCH...; MOMEHT CUJIbI CUM-
TAeTCs IOJIO}KUTEJbHBIM, €CJIM BPAIllaeT TeJO MPOTUB YACOBOM CTPEJ-
KM; B) IJIs1 paBHOBeCHs TeJjia ajredbpavyeckKas cyMMa MOMEHTOB CHUJI
IoJKHa OBITH paBHa HYJIO (cM. Taba. 13).

BreiBozx 3aKpemnisieTrcss IIPU PEIIEHUM IIPOCTEUINNX BKCIIEePU -
MeHTaJAbHBIX 3amgad: 1. Byger su phluar HaXOOUTHCS B PaBHO-
Becumu (puc. 78)? 2. KaxoBbl mokasaHus auHamomerpa (puc. 79)?
(Craugajsia miKaJja fUHaAMOMeETpPa IIPUKPHITA JINCTKOM OyMarwu.)

6. [asee ciemyerT paccKasd y4yuTesJs O BHAAX PaBHOBECHSI, O IIPU-
Mepax PABHOBECUS TeJl B IPUPOJAE U TEeXHUKe; IIKOJbHUKU 3amuceit
HEe BEIYT, OUBITHI IOACHAIOT C IIOMOIIbIO PUCYHKOB. [JlaBHOEe — pac-
KPBITH MHOTOOOpasue SIBJI€HUS PABHOBECUS.
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Puc. 79 Puc. 80

II. OrpaboTka M3yUEHHOTO ABJISETCA €CTECTBEHHBIM HPOJOJIMKEHU-
eM TOpeAbIAyINero aramna ypoka. OpraHusyercs BBIIIOJHEHUE DK CIIe -
PUMEHTAJbHBIX 3aJaHUMH.

1. OKCIepUMeHTaJIbHO MMPOBEPUTH CIPABEAJUBOCTH IIEPBOTO YCJIO-
BUsA (3aKOHaA) paBHOBecusA. [IoBTOpsieTcsa BapHaHT AEeMOHCTPAIIMOHHO-
ro onbiTa. OQUH W3 IIKOJBHUKOB BBIMIOJHSET OUBIT y JOCKH.

2. Nsmepurs pasuHble MOMeHTHI cuji. O6opygoBaHue: KEI00
JabopaTOpPHBIN, AWHAMOMETpP, JUHEWKa, IIeTJd M3 HUTH. SaJaHnsd:
a) OIpeneuTb MOMEHT CUJIbl IPH BpallleHuu KEaxoda BOKPYr Touku O
B BEPTUKAJBHOU IJIOCKOCTH, MPUKJAALIBAA CuUay B Toukax A, B, C
(puc. 80); 6) cpaBHUTH CUJIBI U MOMEHTHI CHUJI, CAEJATh BLIBOZ.

II1. Jomawnee 3adanue: § 51, 52%; yup. Ha c. 172 (3). Uegusu-
IyaJbHBIE 3a1aH U A: C IOMOIIbIO OBITOBOTO Ge3MeHa (ZUHaAMOMETPA)
U JUHEHKU ONpeNe/iNTh: a) Bpallamliie MOMEHTHI CTYJIa OTHOCUTEb-
HO pasHBIX OcCeli BpallleHWsA HPU PA3HBIX TOUKAX MPUJIOKEHUS CUJIBI;
0) MakcuUMaJbHOE 3HAUEeHVEe MOMEHTa CHUJIBI.

Ypok 2. JlabopaTtopHas pab6oTa
«MA3yyeHue paBHOBecus Tena nog, AeicTBuem
HEeCKOJIbKUX cun»

PaboTy mpoBOAAT IO TUMUYHON WHCTPYKIMHU (CM. yueOHUK), Bpe-
MsA BbIOJTHeHUs: oKoo 30—35 muu. TpebGoBanusa K OoTUETY: HasBa-
HUe paboThl, 000pyJOBaHVE, KpaTKasd Teopus (PUCYHOK, Ha3BaHUE
SABJIEHUA — PaBHOBECHWE phIuara, T. €. TBEPAOTO Teja C OChIO Bpallie-
HUS, TpaBUJia PAaBHOBECUWA AJA JAHHOIO ciiydyas), Tabuuiia, OIeHKa
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TOTPEITHOCTel, BBIBOJ O BBIMOJHUMO-
CTU IIpaBUJjia MOMEHTOB, DPeIlleHue 3a-
mad.

Ilpumepsl KOHTPOJXIBHBIX B3a-
oaHUMA.

1. IIpu KaKOM MOJIOMKEHUUN AUHAMO-
MeTpa IpU HOABEME TIpysa OyHeT BBI-
urpeiii B cuine? OGopymoBaHHUe:
pwiuar, rpys, auHamomerp. OTBeT 1O-
JYYUTh B XOZ€e 9KCIIEPUMEHTA.

2. OmpemennTs MaKCHUMaJIbHO BO3-
MOJKHBIN BBIUTPHII B CUJ€ [IJS IpPei-
JaraeMbIX HOYKHUIL.

3. UsyunTb, KaK M3MEHSAIOTCA II0-
KasaHus AUHAMOMeTpa IIPU IIepeMelre-
HUU TOYKHU NEeNCTBUSA CUJIBI OT TOUKU A
K Touke B (puc. 81). PucyHoK BBIIOJ-
HEH Ha JOCKe.

4. W3meHUTCA JU pPaBHOBECUE DPBI-
yara, ecjiu oba Teja IOTPY3UTH B BOAY
(puc. 82)? PucyHOK BBITIOJIHEH Ha [0-
cke. TeopeTuueckoe pelleHHe IIPOBE-
PUTH SKCIEPUMEHTOM.

Homawnee 3adanue: yup. Ha c. 172
(2, 4). nguBunyanbHO — 3agaHUe:
WCCIe0BAaThb, II0YEMY W3MEHAETCA Ha-
IpaBjieHre ABUKEHUS KATYIIIKN HUTOK,
€CTM TAHYTH 38 HUTh CHavajga CUJION
F,, a sarem cunoit F, (puc. 83). IIpose-
CTU OUBITHI, BBIIIOJHUTH PUCYHKHU C 00B-
acuenueM. (Ha pucynke 83 misa yuuress
TIOKa3aHa OChb BpAI[eHUs, WN300paKeHbI
IJIeYr CHJI.)

| O+Al 4 B |
Puc. 81
Iﬁ O J) |
Puc. 82
N
F2
' >
TS
d2
Puc. 83

Ypok 3*. CoBepLleHCTBOBaHME 3HAHUA N YMEHUN

3a,11atm YpoKa: OTpaGOTaTL 3HAHUA U YMEHHUA B BBIJEJIEHUN U

OIIMCaHUM ABJIEHUA PaBHOBECHUA TeJia.

Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. IloBTOpPEHUE 10—15 IlpoBepka perrenus 3amad.
CamocroaTenabHasd pabdora
II. Pemtenue 3amau 25—30 ITocTanoBKa M OOBSICHEHINE
OIIBITA
III. IlomBemeHuUEe WUTOTOB. 3—5 OTBeTBI HA BOIIPOCHI
IomalrHee 3amaHue

105



Puc. 84

I. Kpome mpoBepKu AOMAIIIHEr'o 3aJaHUsd, MOKET OBbITh OPraHM30-
BaHO IIOBTOPEHME W yraybjeHNe M3YyUeHHOTO MaTepuajia MpU paccMo-
TPEHUU 60MPOCO8: KAKOBHI BUABI paBHOBecus Ten? Kakoe paBHOBe-
cue Has3bIBAIOT yCTOMUYMBHIM (HeycToiuuBbiM)? B Kakom ciiyuae TeJo,
uMelolee ILIOMIaAbh OIOPBI, HAXOAUTCSA B YCTOMUYMBOM PaBHOBECUU?
ITouemy MsAY, KOTOPBIN JIEXKUT HA CTOJE, HAXOAUTCA B COCTOAHUU
0e3pas3InIHOTO paBHOBecusi? B KaKOM COCTOSHUYW DaBHOBECHUS HAXO-
OsTCSA HOMKHUIEI, BUcAllre Ha reo3zxe? Ilouemy uepemaxa, ONPOKU-
HyTasg Ha COUHY, He MOKeT O0paTHO IMepeBepPHYTHCS?

II. OcHoBHAs YacTh YPOKA MOCBAINAETCS PEIIeHUIo 3amad. VICIoIb3y-
I0TCSI Pas3HOOOpasHbIe IIPHUEMBI PAa0OThI: OJHOBPEMEHHOE pellleHre 3aJadun
y IOCKM W Ha MeCTaX; MHANBUAYAJIHLHOE PeIllleHre SKCIIePUMEHTAIbHOM
3a7lauyn, a 3aTeM OOBbACHEHWE BCeM YUYEeHUKAaM; TeOPEeTUYeCKOe peIlleHUe
KaYeCTBEHHOU 3a[auM U IOATBEPsKAEHNEe OTBETa OIIBITOM; PeIlleHMe 3amau
Ha KapTOYKax Ha BpeMs C OIeHKOI; pellleHue 3amad IO BBIOOPY U AP.

ITpuBegém mpmMepbl HECKOJBKUX WHTEPECHBIX 3a1ad.

].. Ka}c HU3MEHUTh pPaBHOBecCUe HOI[BeIHeHHOfI Ha HUTU IIPOBOJIOKU, HeE
VAJIMHAA U He yKopaduBad eé?

OrBeT. COrHYTh OOAUH KOHEII.

2. Tlouemy OZHO W TO K€ TEJI0O MOXXHO CTPOHYTHL C MECTA PA3HBIMU YCH-
ausavu (puc. 84)? (CHauajsia cTaBUTCA OIBIT, 3aTeM CJIEAYET TeOPeTU-
YecKOe pellleHre ¢ 0003HAUeHHMeM Ha PUCYHKAX MOeHCTBYIOIIUX CHJI.)

3. Ompepgenure cuny ynpyrocru moakoca AB

MoOmean KpOHI.T.ITefIHa, K KOTOpOMYy I1oAB€-

mrex rpys maccoit 500 r (puc. 85). Pe-

3YJIbTATHI IIPOBEPHTE 9KCIEPUMEHTAJIbHO.

HpHMe‘IaHI/Iel POJIb IIOAKOCa BBIIIOJI-

HAeT ,I[eMOHCTpaLIHOHHLIfI ANHaMOMETD,

poJsib GaJIKM — TPyOdYaTBHIA AUHAMOMETD;

yrojg usamMepdaeTcda TPaHCIIOPTHUPOM.

III. YecTHO TOBTOPSIOT BOOIPOCHI TEO-
puu.

Homawnee 3adanue: yup. Ha c. 172
(1, 5). UuguBuayaabHO — 3ajgaHUe:
OIIPEIeJINTh TIPEAeJbHBIM yroJ HaKJIOHA
KOpOOKa CIHNYeK, IIPU KOTOPOM OH CO-
XpaHseT YCTOMUYMBOEe paBHOBecuwe. 3a-
BUCHUT JIA YrOJl HAKJIOHA OT IIOJIOMKEHWS
KopoOka? MamMeHHUTCS U YCTOMUYMBOCTD,
Puc. 85 ec/ii KOPOOOK IIPUOTKPBITH?
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Ypok 4*. OCHOBHOE ypaBHEHME AMHAMUKU BpaLlaTesibHOro
OBUXeHUs TBEPAOro tena

Vpox MokeT ObITh OpPraHM30BaH KaK H3ydyeHHe HOBOTO MaTepua-
Jla ¢ OJHOBPEMEeHHOM ero orpaboTkoii. IIpenmosaraercsa akTUBHOE HC-
OJIb30BaHMeE coJep:KaHuA yueOHUKa. B 1ejiom coBeTyeM CJIeyIOIyIio
JIOTUKY y4YeOHO! mesaTeIbHOCTH.

Bonpocvt 0ns opzanu3ayuu Oecedvl: KaKue BUALI MeXaHUUECKOTO
nBrsKeHus1 TBEpmoro tena BaMm u3BecTHBI? (O TBeT. IlocrymarennHoe
JIBUIKEHME, BpalljaTeJbHOe NBUKeHMe.) [loueMy mocTynareabHOe JBUMKE-
HUe Tejia YCIIEITHO MOJAEJIUPYeTCS ABUKEHUNEM MAaTePUAbHOU TOUKM?
(OrBeT. Bece ToOuKu Tena OBMMKYTCA OOUHAKOBO.) MOKHO Ji Bparie-
HIUe TBEPIOTO TeJjia OIMCATH C IMOMOIIBI0 MaTepuaabHoit Touku? (O TBeT.
Her. Pasuble TOYKM Tejia B 9TOM CJIydae IBUIKYTCS I10-PA3HOMY.)

IToBTOpsIOT MOZENAh A0COJMIOTHO TBEPHOTO Tesaa. OOCY:KIAIOT, KaK
CTPOUTCA TaKas MOJEJb.

BeogsiTcA XapakTepUCTUKU HEPABHOMEPHOTO BpallleHus abCOJIIOT-
HO TBEPJIOTO TejJa OTHOCUTEJHLHO IIOCTOSHHON OCH: BEKTOD YIJIOBOH
CKODPOCTH, YIJIOBOE YCKOPEHUE, IOBTOPAETCA MOMEHT CUJIbI, BBOAUTCS
MOMEHT uHepiiuu. B mrTore (hopMyaupyOT OCHOBHOE ypaBHEHUWE IU-
HaMUKU BPAIlaTeJbHOTO NBUYKEHUS TejJa BOKPYI HENOABUIKHOM OCH.

Ia oTpaboTKM MaTepuaia MOYKHO IIPEIJIOMKUTH 80NPOCHL: KaKUe
CBOIICTBA TBEPIOTO Teja xXapakTepudyeT MoMeHT muHepiiuu? Yrto xa-
pakTepusyer momeHT cuiabi? (OTBeT. [leficTBue CUJIBI B 3aBUCHUMO-
CTH OT €€ IIeda.) ¥ KaxKoro oopydya MOMEHT WHePIUU OOJbIIle, eCJau
Macchl 00pydYeil OAMHAKOBLIE, a PaguycChl pasHbie?

Homawnee 3adanue: § 48%*.

Ypok 5*. 3aKOH COXpaHEeHUs MOMEHTa MMIYJibCca.
PeweHue 3apauy

B mauase ypoka (ppoOHTAJIBHO HOBTOPAIOT M3YUYEHHBIN MaTepHaJ:
B UEM 3aKJIIOUaeTCs MHEePTHOCTH Tes? Becerga jin mposBIAIOTCA UHEPT-
Hble cBoiicTBa Ten? Kakas (usuueckas BeJnUYMHA XapaKTepU3yeT
WHEPTHBIE CBOICTBA TeJia IIPU €ro MOCTYIaTeJbHOM ABUKEHUMU (UIu
B cllyuae, KOIJa ero MOYKHO MOIEJIMPOBATh MaTE€PHUAJIbHOU TOUKOIT)?
B kakom ciyyae y:ke Helb3d OOBACHUTH MHEPTHBIE CBOMCTBa Teja
TOJBKO Maccoi? OT uero 3aBuMCHUT MOMEHT wmHeprmuu mapa (c. 158
yuebnuka)? Uro xapaxTepusyeT yrjaoBoe yckopeHue? Kax saBucur
yrJIOBOE€ YCKOPEeHUe Teja OT MOMEHTa CUJIbl XU MOMEHTA WHEePIuu?

BBogAaT moHATHME 0 MOMEHTE MMITYJhCa KaK XapaKTEePUCTUKE Bpa-
IaTeJbHOTO MBUIKEHUA TBEpHoro Tejyia. Ilo yueOHMKY paccMaTpuBa-
I0OT ypaBHeHme MomeHTa umiyJbca (c. 160), dopmMyaupyoT 3aKoH
COXpaHEeHUsI MOMEHTa WMIIYJIbCA.

Iamee HEOOXOQMMO IIOCTABUTHL Onbim. B MeMOHCTPAIlMOHHOM Ba-
puaHTe OH omucaH B yueOHUKe. IIpu HEBO3MOIKHOCTU €ro ITpOBe-
OeHUsA MOYKHO IIOCTABUTL CJIEAVIOIIHWII IITPOCTOM OMBIT: Ha KPEIIKOu
HUTHU 3aKpenJieHa HeOoJIbIlIad raiika, HUTh NPONEPHYTA Yepe3 IYyCTOH
CTep:KeHb OT IIapWKOBOM PYYKM; CHaUajia IPUBOAUM TraiiKy BO Bpa-
IjaTeJibHOE ABUKEHVE B T'OPU30HTAJIBbHOM IIJIOCKOCTU W IIOCTEIIEHHO,
HOATATUBAs HUTh, YMEHbBIIaeM PAAUyC BpPaIlleHUsd.
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Bonpocvt 0ansa obcyxcdenus: rax HampasiaeHa cuiaa? (Orsert. Ilo
Hutu.) Yemy paBen momeHT cuiabl? (OTBeT. PaBen Hyiio, Tak Kak
ILJIeY0 CHJIBI PaBHO HYyJII0.) Kakoil 3aKoH coxXpaHeHUs BBHINOJIHSETCS B
ciyuae Takoro ABuskeHuA? UTO IMPOMCXOMUT C YIIOBOM CKOPOCTHIO Bpa-
menud raiku? (O TBeT. Macca ralilkKu IIOCTOSTHHA, PagWyC BPAIlleHUs
YMEHbIIaeTCsI, IPU COXPAaHEeHUU L yBeJIUUYUBAETCsS YIJIOBas CKOPOCTD.)

st orpaboTKU TeMbl YPOKa OPTraHM3YIOT Oeceqy IO BOIPOCAM
(c. 161 yuebuUKA).

Homawnee 3adanue: § 49%, 50% (zagaua 2).

Ypok 6*. KuHetnyeckas 3Heprua BpalliaTesibHOro
AOBMNXeHusa abconTHO TBEpAoro tena. PeweHune
3apayd

B mHauase ypoka opranmsyercs (DPOHTaAJIbHOE IIOBTOPEHMNE TEeOpUU
mo gonpocam: 4To Tarkoe Teso? UTo Takoe aGCOJIOTHO TBEPAOE Teo?
Ects 11 abcostoTHO TBEPABIE Tesa B ipupoge? Kak crpourcsa ata mo-
neab? (Orser. Cucrema MarepuaJbHBIX TOUYEK, PACCTOAHUNE MEKIY
KOTOPLIMM HEM3MEHHO.) B KaKMX MeXaHWYEeCKUX IBUIKEHUAX yda-
creyior Tena? (Orser. B mocrymarenbHoM u BpamiareabHoMm.) Kak
XapaKTepu3yoTcsa dTU ABM:KeHUA? Kak onuchIBalOTCA WHEPTHHBIE
cBoiicTBa TeJia mipu Bparlfenun? KakoBo ocHOBHOe ypaBHeHUE (3aKOH)
BpAIllaTEeJIbHOT0 ABM)KeHus abcoorHo TBEépaoro Tena? (IIpumeua-
HUe: 3aKOH Bcerga (GOPMYJIUPYETCS OJIS MOJENIH.)

ITonaTre 0 KMHETHUYECKON SHEPIruy BBOLAT C IIOMOIILIO YUYeOHMKA:
IIKOJBHUKN CaMOCTOATEJBHO UNTAIOT HeOOJIBIION (parMeHT TeKcTa
yuebHuKa (c. 160—161). Bonpocy. UIITyT HA OOCKe: KaK OUPEeNessieTcs
KUHETUYeCKAas SHEPTrus MOJeSu «abCOJIOTHO TBEpAOe Teso»? Mcmosbay-
eTcd JU TIPU STOM CTPOEHWE MOEIU M3 MaTePUATbLHBIX ToueKk? Vsme-
HUTCA JIU KUHETHWYECKas SHEPrusd, eCJIN IIePeIBUHYTHh OCb BPAIEHUA?

3aTeM KOJUIEKTUBHO OOCYKJal0T CUTYyalllio: [ABe ILJIaCTUKOBBIE
OyTBLIKU, IIyCcTas M B3allOJJHEHHAd BOJOM, HAXONATCSA Ha BepIIN-
He HAKJIOHHOHM IIJIOCKOCTU. ¥ KaKOW m3 OYTBHIJIOK IIPU CKATHLIBAHUU
CKOPOCTh IIOCTYIATEJIbHOr0 IBUIKEHUs OymeT Oosbline? 3aBUCUT JIU
ckopocTh oT Maccbi? CobOiarogaercsa Ju AJA STOTO ABUMKEHUS 3aKOH
coxpanenusa sHepruu? (Orset. ColOiromaercs, HO IIOTEHI[MAJIbHASI
SHEPrusi B 5TOM CJIyuyae pPaBHA KUHETHUUECKOM SHEPTUU IIOCTYIATElb-
HOTO U BPAIlATEJIbHOTO ABUIKEHUI TeJia.)

KoniekTnBHO, € TIOBTODEHMEM TEOPHUU, peIIalT 3axady 3
(c. 163 yuebHHUKA).

Homawnee 3adanue: § 49%;, wmHAMBUAYyaTbHO — 3amava 4
(c. 163 yuebHUKA).

Ypok 7*. NMoBTOpEeHue un cuctemaTusaumsa 3HaAHUN
(pesepe yuutens)

Ha YPOKe CHUCTEeMAaTUu3UPYIOT TeOpeTUuUYEeCKHue 3HAaHUA O IIPpUMEeHe-
HNY 3aKOHOB JUHAMMJKHU IIPDU OIIMCAHMM PAaBHOBECHUA TeJia, COBEPIIEeH-
CTBYIOT yMEHUHE pelllaTb 3aJgayvu.
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Tabauya 14
Mexannyeckas KapTyiHa Myupa

CsoiicTBa
¢ HemsmeHHOCTB,
TPEXMEPHOCTD, Cpencrsa
IIpoct- OLHOPOZHOCTD, onucaHUsA
PaHCTBO M30TPOITHOCTh * Cucrema orcuéTa
U BpeMsd IPOCTPAHCTBA * Hacsl
* OZHOMEPHOCTD, o Jlnneiika
OIHOHATIPABJIEHHOCTb,
M30TPOIHOCTD
BpeMeHu

Mopaenu Ten
dusnuyecKmne 00'beKThI —

¢ MaTrepnaJsbHas TOYKA
MaKpPOCKONIMYeCKHe Tejia

* AOCOJIOTHO TBEPOE TEJO

e Ympyroe Ttejo

MexaHnueckue IBJICHUS

KunemaTnuyeckoe onucanmue JuHaMu4ecKoe onucaHue
e PaBHOMepHOe mpsaMoJsMHEHOE e Ilokoit
o HepaBHOMEpHOe NIPAMOJVHENHOE * BzaumozeiicTBIE, €T0 3aKOHBI

e HepaBHOMepHOE KpUBOJIMHEIHOE

CpencrTBa omucaHus SIBJICHUI

Ilonsarus, pusu-

IIpuHIUIBL 3aK0HBI
YecKue BeJITUIUHBI
e IIytn ® TaJIbHOJEVICTBIUSA e HrioTona
¢ CropocTb e CYIIEePIIO3VILINY CILT e B3aVMOJECTBUI
e YckopeHUe o IIPUYMHHOCTY
e Cuta u 1p. e OTHOCUTEJIbHOCTU

Ypok 8*. O600LeHne: MexaHnyeckas KapTuHa Mmupa

IToBTOpEeHME m cucTeMaTH3aUI0 3HAHWN OPraHU3YIOT IIPU HC-
mosb3oBaHuM Tabaunbl 14. O pacmpocTpaHeHUN MeXaHUUYECKUX SB-
JIEHU# B NPUPOJE U TEXHUKE IIKOJHLHUKU JeJAaI0T KPAaTKUE TOKJIATHI.

Ypok 9*. UTOroBbii TECT N0 MEeXaHuKe
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Yactb Il. MOJIEKYNIAPHAA PU3UKA

Monexkynsapuaa ¢usura — paszges Gu3MKU, B KOTOPOM CBOHCTBA
BeIlleCTBa M3YYalOTCsA HA OCHOBE ero MUKPOCKOIIMYECKOTro (B YacTHO-
CTH, MOJIEKYJIAPHOTO) CTPOEHUA.

Hawub6osee mociaemoBaTebHO W MPUHIIUIIMAJIBHO METOJ MOJEKY-
JAPHOU (PpUBUKU paccMaTpUBaeTCA B CTATHUCTUUYECKOU (pusuke. Bor
IoYeMy IIOCJEeIHIOI0 OTHOCAT K (YHAAMEHTAJbHBIM (PU3UUYECKUM
TeopusaAM. Eé OCHOBHBIE UJEW M3JIOYKEHBI B HMEPBBIX TeMaX IITKOJb-
HOro Kypca. <PopMupoBaHMEe CTATHCTUYECKHX 3aKOHOMEPHO-
cTel ocTaéTcs OAHOM U3 TPYAHBIX 3aJad MEeTOLUKU OO0yueHUd
pusuke.

rJIABA VIil. OCHOBHbIE MOJIOXEHUSA
MOJIEKYNAPHO-KUHETUYECKOU TEOPUU

HasBanme riiaBbl IIOBTOPSAET TPAAMIIMOHHOE HAa3BaHNWE TJaBbI
yuebunKa. PaKTuUYeCcK HAUMHAIOT PacCMATPUBATLCA HAEU CTATHU-
cTuuecKoil pusuku. ['J1TaBHOe BHUMAaHUE CJenyeT yIeJuTb (DOPMU-
POBAHUIO CJEAVIOMIUX HHTEJJEKTYaJbHBIX W IIPAKTUUYECKHUX yMe-
HUMA:

— moHUMATh (3HATH cOoAep:KaHHe, apryMEeHTHPOBaTh HNCTUHHOCTDH
IpUMepaMu) OCHOBHBIE MOJIOMKEHUA MOJIEKYJIAPHO-KMHETUUYEeCKOH Te-
opuu (MKT);

— 00BIACHATHL OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSHUII Bellle-
CTBa €r0o CTPOeHHEeM, IBUKEeHNEeM W B3aNMOJEHCTBHEM COCTaBJISIO-
IMX YaCTUIIL;

— JaBaTh KaueCTBEHHBbIE 1 KOJMUYECTBEHHbBIE OIeHKMN IIapaMeTpPOB
MoJIeKyJ (pasMepbl, Macca, CKOPOCTb OBUMKEHUS, XapaKTep B3anMO-
OeficTBUA U 1OpP.) B PA3JMUYHBIX arperaTHbIX COCTOAHUAX BeIecTBa,
IPOBOAUTH IIPOCTEHUINNE PACUETHI;

— 00BACHATH (IO cxXeMe) MeTOoAbl OIIpelesieHUs PasMepoB MoJe-
KYJI, CKOPOCTH WX OBUIKEHUS.

ITpu yrayO6iéHHOM U3YyUYEeHUU IleJIecO00pas3sHO TPU IIepPBbIie TeMbI
o0beIUHNTL 104 HazBanueM <«CraTumcTuuecKas Teopus UIeaJbHOTO
rasa». B aTom ciyuae mocjenoBaTeJibHee paccMaTPUBAETCA CTATH-
CTUYECKUIA MEeTO[.

Ypok 1. OcHoBHble nonoxeHuus MKT

3amaum ypoka:

nosnasamedsvrovle: cHOPMUPOBATh IIPEACTABIEHNE O CTPYKType U
COlepPs;KaHM HOBOUM (DU3MUYECKOM TeOPHUM, OPraHn30BaThL YCBOEHME OC-
HOBHBIX mnoJoxxenuin MKT;

socnumameJibHble; BBECTU MOHATHUSA O CTATUCTHUUYECKOM U TEPMO-
IUHAMHWYECKOM METOLAaX W3yUYeHUs CBOMCTB BeIeCTBA, BBLIACHUTH
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pas3auuusA TeIJIOBOM M MeXaHWYecKoll (opM IBUIKEHUS MaTepuu,
IIOKas3aTh IIPAKTHUYECKOe 3HaueHWe 3HAHWU II0 MOJIEKYJISApHON (u-

3UKe;

passusarwwue: GopMUPOBATH MOTHUBAIIMIO IIOCTAHOBKOII ITO3HABAa-
TEJBbHBIX 3a7ja4, PACKPBITHEM CBASU OIBITA U Teopuu, (QOPMUPOBATH
yMeHUe aHaJu3upoBaTh (PaKThI NpU HAOJIIOMEHUN SBJEHUN, IIPU pa-

6oTe c TeKCcToM yueOHHUKA.

Ilman ypoka

Jdransl ypoka

Bpemsa, mun

IIpuémsr u1 MeTOaBI

1. Beenenue: 00BEKT U TIpPE-
MeT MOJIEKYJIAPHON (DUBUKU
II. OcHOBHBIE ITOJOKEHUS
MKT

III. OrpabGoTka M3y4YEeHHO-
ro marepuasia. CamocTos-
TelbHas pabora

IV. IlogBeneHre UTOTOB.
HomatrHee 3amaHVe

10—15

15—20

10—15
2—14

Pacckas yuurens. Becexa.
PabGora ¢ yueGHUKOM

HemoncTpanusa onbsIiToB. Be-
cega

Brimosnnenue samanuit

OrBersl Ha Bompockl. Co-
O0IIleHre YUUTeNs

I. MaTepuay BBeleHUSA YUUTENb O0BACHSAET, MCIIOJAb3Yys Taoauiy 15.

Tabauua 15
XapaKTepuCTUKa CHCTEMBbI
Bupn
ABUKEHUT Xapakrep BzaumoneiicTBue
O0BeKT
IBUMKEHUST (Tum 1 ap.)
Mexaunuueckoe | Makporesa ITepemernienue T'paBuranuoH-
B IPOCTPAHCTBE HOe. JJIeKTPO-
OTHOCHUTEJIHFHO MarHuTHoe (Ipu
IPYTUX TeJ COIIPUKOCHOBE-
HUU TeJ)
TensoBoe YacTuipel, us XaoTuuHoe IBU- | DJIEKTPOMATHUT-
KOTOPBIX COCTO- JKeHUe YacCTHII. HOE: a) MeXAy
UT TeJo. Hsmenenue YacTUIIAMU Ma-
Maxpocucrema mapamMeTpoB KPOCHUCTEMBI;
MaKPOCUCTEMBI: 0) mMexay ma-
p, T, ... KpoTejaamMu

Bonpocvt dns opeanuszayuu Gecedvl: Kaxue GusudecKkue 00bEKTHI
(cucTembl) m3yuyaeT MoJieKyJasapHasa dusura? M3yuaroTcsa Ju 9T 006-
€KThBI B MexaHI/IKe? KaK pPa3yinuuTh MEXaHUYECKUEe U TEIlJIOBBIE ABJIe-
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aHus? Ilouemy IJis omMcaHUSA TMOBeNeHUS Ias3a HCIIOJb3yeTCS CTATH-
cruueckuii meron? (OrBeT. HeT BO3SMOMKHOCTU OIIMCATH IIOBEIEHIE
Ka)KJoil 4acTUIhl 3aKOHAMUM MeXaHWKHU...) KaKoll u3 ABYX METOJOB
Wcce0BaHUsA BeIlecTBa MO3BOJIAET IJIy0sKe M3yUYUTh CBOICTBA Bellle-
crBa? IlpuBenuTe mpuUMephl TEIJIOBBIX SBJEHUM, MPOUCXOAAIUX B
KJiacce, noma, Ha yJuile. KakoBo 3HAUeHWE TEIJIOBBIX SABJEHUN B
npupose u TexHuke? KaxkoBo sHaueHUe 3HAHUM MO MOJIEKYJISPHOMR
busuke A HAYKU U TeXHUKU?

IIpu 3HAKOMCTBE CO CTPYKTYPOH MOJIEKYJISAPHON (DUBUKU BBIAEJA-
IOT «YTO UBYUYEHO» W «UTO OyJeT M3ydaThbCsi», MOBTOPAIOT OTAeNbHbIE
moJIoKeHusA U (QopmMyaupoBKu. Ilpum paboTe ¢ yueOHMKOM YUYHUTEIb
obpalaeT BHHMaHUWE HA IIOCTPOEHMUe pasjeiia B I€J0M, OPraHU3yeT
OTBeTHI HA BOIIPOCHI B KOHIE MepBOro maparpada, 3amaéT BOIPOCHI
M0 pHUCYHKaMm U T. [I.

II. KakoBOo cTpOoeHME OKPY/KAIOIero Hac BelllecTBa — OJHA U3
caMbIX (PYHIAMEHTAJbHBIX W BEUHBIX Mpo0geM (pusuKu. AMepuUKaH-
ckuii (pusux Jgaypear HobGemeBckoii nmpemuu P. Peitaman (1918—
1988) ntucan: «Ecam 6b1 B pedyabTaTe KaKOW-TO MHPOBOM KaTacTpo-
(bl Bce HaKOIJIeHHbIE HAYyUYHbIE 3HAHUS OKA3aJMCh Obl YHUUTOMKEHBI
U K TPAAYIIAM TOKOJIEHUSAM KWUBBIX CYIIECTB Tepelia Obl TOJIBKO
onHa @¢pasa, TO KakKoe YyTBep:KAeHWe, COCTABJIeHHOEe U3 HauMeHb-
IIIero KOJMYeCTBa CJIOB, HPUHECJIO ObI HAMOOJBITYI0 WHMOPMAIIUIO?
S cumraro, yTo 3TO — aTOMHAasA rumnoresa...» (PelfHMaHOBCKUE JEK-
muu o ¢usuxke. — M. : Mwup, 1976. — T. 1—2. — C. 23). Bor
KaKOBO 3HaueHWe 3HaHWU o cTrpoeumnn BeiecTBal B XIX B. Ha ocHOBe
MHOTOJIETHUX HAOJIIONEeHUN SABJICHUN, (GOPMYIMPOBOK TUIIOTE3 U UX
OIIBITHOM HPOBEPKU OBIIN OMIpeHesieHbl TPU HanboJiee TPUHIIUIUATD-
HBIX TEOPETHUUYECKUX ITOJIOKEHUS TEOPUM CTPOEHUS BeIlecTBa.

1. BemecTBo coctout u3 yactun. Emié B IV B. 10 H. 5. IrpeuecKuit
yuénbiii [[eMOKpPUT BBICKa3aJ T'eHHAJbHYIO Turortedy: «Bcé cocrout
13 aTOMOB... BEI[UA OTJAUYAIOTCSA APYT OT APyra aToMaMu, U3 KOTOPBIX
COCTOSIT, UX MOPSAAKOM U IIOJOKEHUEM...»

Kakwue ke ombITHBIE (hAKTBI TOBOPSAT B IOJIB3Y TAKOTO IIPEAIIOJIO-
sKeHusi? Bo-TiepBBIX, 9TO BO3MOYKHOCTBL [eJIeHHUs BellecTBa. BcTpe-
yaJii JU BbI B CBOeH JKM3HU TeJjla, KOTOPbIe HEeJIb3sd pa3genTh Ha
yactu? Bo-BTOpPBIX, 9TO OPOYHOBCKOE ABUKEHUE, NOKas3bIBaloIllee pe-
aJIbHOCTH CYII[eCTBOBAHUA dYacTUIl BerlecTBa (MoJsiekyia). Ho aTo Bcé
IoKasaTeJbCcTBa KOCBeHHbIe. MOKHO JIM HEIlOCPeACTBEeHHO HAOI0IaTh
MeJIbUaiiMe 4YacTHUIlbl BelrecTBa?

Onvem 1. Oxkpawusarnue xwudxocmu. Ilouemy HEOOJIBIIUM KpU-
CTaJIJIOM MAapTaHIIOBOKMWCJIOTO Kajius MOKHO OKpacuTh Bomy? O uém
CBUIETEJHCTBYET NMPOHUKHOBEHME OJHOro BeiecTtBa B apyroe? (OT-
BeT. O CcyIiecTBOBaHUU IIPOMEKYTKOB B BellleCTBE, T. €. O AUCKDPEeT-
HOM ero cTpoeHnu.) O 4éM CBUAETEJIbCTBYET PABHOMEDPHOCTH OKPaCKU
pactBopa? O uém CBUAETEILCTBYET OcJiabjieHre OKPACKU II0 Mepe IO-
0aBJIeHUA BOLBI?

Onvim 2. Onpedenenue pasmeposé monekys. Ilouemy Ha mOBepX-
HOCTHM BOJbI ILJIOIIAa[b ISTHA HE YBEJIUYUBAETCS OECIPENebHO IIPU
pacrexkanuu Kamiau Mmaciaa? Kak cxemarmuecku (MoIeabHO) m300pa-
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3UTH pe3yabTaThl ombiTa (puc. 86)? Kak omeHUTH pasMepbl MOJEKY.JI
Macja C IIOMOINBIO JaHHOro ombiTa? MHOro Jiu MOJIEKYJ B Karie?
Crosxkuass i 3TO0 (pusmMuecKas cucrema?

Bupn cBepxy Bup coory

Boga

Puc. 86

2. YacTuupl BeleCcTBa XaOTHUUYHO IBUKYTCH.

Bonpocvr 0 o6cyxidenus: Kakue YaCTUIBI yYacTBYIOT B OpoOy-
HOBCKOM aBM:KeHuu? B uém sakjiouaercss OGPOYHOBCKOe IBUKeHUE?
KakoBbel xapakTepHble ocobernuoctu storo saBiaeHus? (Orset. Xao-
TUYHOCTDH ABUKEHUSA YACTUIIBI, HEIIPEPHIBHOCTD, YCUJIEHNE ABUIKEHUS
Cc HarpeBaHUEM, yMeHbIleHUe 3(hdeKTa ¢ YBeJIUUYeHNEeM MAacChl YacTH-
nel.) Ilouemy OpoyHOBCKasA dYacTHIla ABU)KeTcsa xaoTudyHo? Ilouemy
OHA He OCTAHABJIMUBAETCH?

HasoBéM HECKOJIBKO BapMaHTOB JeMOHCTDAIlUM XAOTUYHOI'O IBU-
JKeHus: yacTull. TpaguIlMOHHO HCIIOJIb3yeTCA MeXaHUUecKas MOJesb.
I9MOIMOHAIBHO BOCIPUHUMAETCSA ONBIT II0 HAOJIIONEHUWIO ABUMKEHUSA
MeJKOPa3aApPo0JeHHBIX YACTHUI[ KepaMUUYeCKOT'0 MAaTrHUTA, TOMEeIEH-
HBIX B CTEKJIAHHBIN COCY[[, KOTOPBIII HAXOAUTCA B IIEPEMEHHOM Mar-
HUTHOM TI0Jie TpaHcdopmaropa.

Onvim 3. Juppysusa 6 zasze (mudxocmu ). Ilpoine Bcero ocyiie-
CTBUTH PACIIPOCTPaHEHWE 3aIlaX0B OHEKOJIOHA, MYXOB, HAIIATBIPHOTO
cuupTa. B IpoeKIuu ¢ MOMOINBI0 KOJOCKOIIA MM OITUYECKOI CcKa-
MbUA MOJKHO IIPOJEMOHCTPHUPOBATH AUMPPY3UIO0 UACTHUI KPUCTAILIUKA
MapraHIOBOKHUCJIOTO KaJusA IPU ero pacTBOPeHWH B Boze. (3ameTum,
YTO CYIEeCTBYeT IpobJieMa MCKJIIOUYEHUS KOHBEKIIHH.)

Bonpocvl 0 opzaHusayuu Oecedbl: KaK JOKAa3aTh, YTO B OIIBI-
Te HaOJIOfaeTcAa OeHCTBUTENBHO IIPOHMKHOBEHWE YAaCTUI[ OJHOT'O
BemiecTBa B apyroe? Ilouemy pacmpocTpaHeHte 3alaXx0B CJIYMKUT
apryMeHTOM B IIOJIb3Yy THUIIOTE3LI O TEIJIOBOM ABUXKEHUU MOJEKYJI?
C OoAMHAKOBO# JI1 CKOPOCTHIO PaCIPOCTPAHSAIOTCA pasHble 3amaxm?
Kaxk sto mokasars? Yem 00yciioBJeHA CKOPOCTH PACIIPOCTPAHEHUA 3a-
naxa? Kak XaoTWUHBIN XapakTep ABUKEHMS YACTUI[ BJIMSIET HA pac-
npoctpaHenue 3anaxa? I[IpuBeauTe MpUMephl IPOABIEHUA AUDDY3UuU
B IpHUPOJE, IPUMEHEeHUsS B OBITY U TeXHUKE.
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3. HacTHuupl BemecTBa B3aMMOIEHCTBYIOT

Bonpocvt 0na opzanusayuu Oecedvl: 4TO OBLIO OBI, ecau OBI ya-
CTHUIILI BEI[eCTBa He B3aummogeicTBoBaan? OAMHAKOBO JIM B3aMMOIEH-
CTBYIOT YaCTHUIIbI BEIleCTBA B Pa3HBIX arperaTHbIX cocroaHuax? Ka-
Kue HaOJIIOJeHUs B IPUPOJEe, TeXHUKE, ObITY IT03BOJISIOT BBICKA3aTh
YTBEPIKAEHUE O pasJUYMU BO B3aUMOJEHCTBUU YACTHUI] y PA3HBIX
BelllecTB B pasHbIX cocrosuuax? Kak ma ocmoBe MKT o6bsacuurs,
YTO /ISl PACTATUBAHUS PE3WHKU, CTMOAHUA JIUHEUKU, pasdpbiBa OyMma-
I HeOOXOAMMO MPUJIOKUTH ycuiaue? Ilouemy TOHKYIO Oymary JierKo
pasopBaTh, a ToJsicTylo HeT? KaK sKcIepMMeHTaJbHO MOKAa3aTbh, UTO
YACTHUIILI BeIlleCTBA IMPUTATHUBAIOTCA W OTTAJKUBAIOTCSA?

Onwvim 4. Baaumodeiicmaue c6uHU08bLX YuLuHOpo8. Kakue BBIBO-
OBl O B3aWMMOJENCTBUM UYACTHI[ MO3BOJIAIOT CHEJATh CJIEAYIOINe yc-
JIOBUS TIPOBEJEHUSA OMbITa: POBHO 3aUYUINEHHBIE TOBEPXHOCTU I[UJINH-
IPOB, IJIOTHOE C IpuUTHMpaHmeM ux coenumHenme? Ha ocHoBe Kakoro
pes3yJabTaTa OIBITA MOYKHO CYIUTHh O CHJaX B3aWMOAEHCTBUSA UaCTUIL?
ITouemy B MecTe cOoegWHEHUS WM3-3a B3aWMMOIEHCTBUA YACTHUIL Bellle-
CTBa IMJIMHAPEI BCE JKe He IIpeBpalfalTca B equuoe mesoe? KaxkoBul
ofbIiue BBIBOABI O B3amMomelicTBuu dactuir? (Ba)kHbI cxeMaTuuecKue
PUCYHKH! OIIBITA.)

II1. Camocmosamenvras paboma 1O YCBOEHUIO M3YYEHHOT'O MOYKET
ObITh OPTaHM30BaHA HECKOJBKUMH CIIOCO0aMU.

1. Opranusyior usyuenue uspectuoii padorsl M. B. JlomonocoBa «Pas-
MBIIILJIEHUA O IPUYMHE TeIJIOTHI U xoJiofga» (Xpecromarus, c. 41—43).

IIpumepsl 3agaHUU: COCTABUTH TE3WUCHBLIN IjaH (HA4YaTh B
KJIacce, IIPOJOJI’KUTH JOMA); IEPEUYMCIUTb apryMeHTHI JloMOHOCOBa
B IOJB3y CYIIECTBOBAHUSA [IBUMKEHUS UYACTUI[ BEIeCTBa; BBIAEJIUTH
HOJIOXKEHUsA paboThl, KOTODPBbIE HAIMPABJIEHBLI IIPOTUB TEOPUU TEILIO-
poza; OIEHUTH C COBPEMEHHOM TOYKW 3PEHUSA MCTUHHOCTH (TOUYHOCTD)
aprymMeHTOB JlomMOHOCOBA.

2. C momoIpio yueOHNKa IMIKOJPHUKN KOJIJIEKTHUBHO (ITapamMu, IO
BapWaHTaM M T. II.) BBIIOJHAIOT 3aJaHUA.

IIlpuMmeps 3agauauii: 1. ATOMBI U MOJIEKYJbI TBEPIABLIX TeJ
YY4acTBYIOT B TEILJIOBOM [BUKeHUU. Kak mpu 3TOM OO0'BSICHAETCA CO-
xpaneHue QopMbl u o6bEMa Ten? 2. IlpuBecTm mpumepsl (COCTaBUTH
TaOJIUIly) TEIJIOBBIX SBJIEHUIN B rasax, KHUIKOCTSIX, TBEPABIX TeJax.
3. ITouemy B XOJIOZHOII BOJe caxap pacTBOpseTCA MeJJIeHHee, UeM B
ropsauei? OTHOCUTCA JU K ABJEHUIO IUPys3uu pacTBOpPeHUE caxapa
B Bozie ipu e€ nepemermuBanuu? (OrserT. Quddysua Bcé paBHO Ipo-
WCXOIUT, HO TOPas3fo CujJbHee AeicTByeT (haKTOp IepeMelIruBaHusd.)

IIpu noxBeneHUU MTOTOB YyPOKA BHOBB MCIIOJIB3YIOT TAOGJIUIIBI, TIO-
BTOPSIIOT KJIIOUEBbIE BOIIPOCHI.

IV. Jomawnee s3adarnue: BBenenue (c. 185—187), § 53.

Ypok 2. XapakTepucTukm mornekys. PeweHue 3apay

3amaum ypoka: IIPOIOJI’KUTL O3HAKOMJIeHUe ¢ (PU3UYECKUMHU Be-
JUYNHAMU, XaPaKTEePU3YIOIUMU MOJEKYJIbl; c()OPMUPOBATH yMEHUE
paccumThIBaThH MMapaMeTpbl MOJIEKYJI; IIOKa3aThb CBSA3b TEOPUH U SKC-
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HmepuMeHTa IIPU U3YYEeHUU MOJEKYJI; CIIOCOOCTBOBATL (POPMUPOBAHUIO
YMEHUs CaMOCTOATEJIBHO IIPUOOPEeTaTh 3HAHUMI.

IInan ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. AxTyanusanusa 3HAHUA. 5—17 @dpoHTANBLHBIN ompoc. DBe-
ITocTaHOoBKAa IeJieil ypoKa cena
II. VIsyuenue HOBOT'O MaTe- 15—20 Pacckas. Pabora c¢ Tab6uu-
puaa meit. 3anucu B TeTpaau
III. CamocTosTenpHass pa- 15—20 Pemrenne zamau. Koucymab-
6ora Tanua yudurens. Bzaumoro-

MOIIb

IV. [Tomaminee 3amanue 1—2 3amnmch Ha JOCKe

1. Bonpocot 018 nosmopeHus: 4TO U KaK M3ydaeT MOJIEKYJsApHAas
dusurka? KaxkoBbel ocHOBHBIe mosioskeHusa MKT? MoikHo Jiu sKcmepu-
MEHTaJbHO IIPOBEPUTH MCTUHHOCTEL moaoxkeuuit MKT? Kak gokasars,
YTO KYCOK caxapa coctouT m3 uvactull? Kak sKclIlepuMeHTaJIbHO I0-
KasaThb, UTO YACTHUIILI caxapa B3ammojeiicTByior? Kak mokasaTb, UTO
yacTunbl caxapa aBumkyTcA? (OrBer. OublT 1o auddysun B TBEP-
OBIX Tesax...) Ilouemy, HeCMOTpPS HA B3aWMMOAeCTBME YACTHUIL caxa-
pa, B ropaueit Bome paduHAL TOBOJLHO OLICTPO pasBaiauBaercsa? Ha
KaKue BOIPOCHI OTBEYAIOT TpU mmojokeHus MKT?

BoJBIIMHCTBO BEI[ECTB COCTOUT U3 MOJIEKYJI, IIOITOMY AJIA OOBsc-
HEeHUA CBOMCTB MaKPOCKOIIMYECKUX O0BEKTOB, O0BACHEHUA U IIPeacKa-
3aHUA SBJEHUI BayKHO 3HATH OCHOBHBIE XaPAKTEPUCTUKU MOJIEKY.JI.

II. Ilnan u3yyeHHMsS HOBOTO MaTepHuaJja.

1. KakoBbl, Ha Balll B3IJISJ, OCHOBHBIE XaPAKTEPUCTUKM JIIOOBIX
dusuueckux oobexToB? (Ciemyer BbIOpaTh OTBETHI: pasMephbl, Macca,
cKopocTh.) OHU ’Ke XapaKTepHBI U AJISA MOJIEKYJI.

Yuurenb pacckasbiBaeT 00 OIeHKE PasMepPOB MOJIEKYJ; YUEHUKHU Ha-
YMHAIOT 3aIll0JHATL Tabsauily 16, paccMaTpuBalOT PUCYHKM yUYeOHMKA.

Bonpocwvl 0ns opzanu3ayuu 6ecedbl: IOUEMYy TaK Ba*KHO 9KCIIEDU-
MEHTaJbHO OIIpenesATh pasMepbl MojeKya? (OrBer. Bo-mepsnix,
IOTOMY YTO 9TO CIIOCOOCTBYET NOKAa3aTelIbCTBY PEAJIbHOCTHU CYIIECTBO-
BaHUSA MOJIEKYJI; BO-BTOPBIX, MOTOMY UTO AJIA BBIMOJHEHUSA PACUETOB
HEKOTOphbIe (pum3muUecKre BeJUUYNHBLI (OIIOPHBIE) HAMO 3HATHL 3apaHee,
T. €. OHU JOJI’KHBI OBITH IOJIYUEHBI 9KcIepuMeHTalbHO.) Kakue ma-
pamMeTphl MOJKHO PacCUMTaTh, €CJU M3BECTEH AUAMETD MOJIEKYJIHI?
KakoBa mocienoBaTeIbHOCTh HOEUCTBUM IIPU IMIPOBENEHUU HKCIEPU-
MEeHTA IO OIleHKe PasMepPOB MOJIEKYJ OJMBKOBOT'O MacJja?

2. Paszmepbl MOJIEKYJI OUYeHb MaJibl. I XapaKTEePUCTUKU KOJIU-
YecTBAa YACTHUI[ BBOAUTCS IMOHATHE KOHIEHTPAIUU — UKCJA YaCTHI]
B enuHHIile o0béma. IIpAMBIMU SKCIEPUMEHTAMU OIpPEeIeUTh KOH-
IMEeHTPaIMI0 MOJIEKYJ HEBO3MOIKHO; IIPU HM3BECTHBIX pasMepax (005b-
éM cucTeMbl, O0BbEM YaCTHUIILI) OIleHKA KOHIIEHTPAIINN BBIIIOJHAETCS
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npocto. B Kakom ciyuae Takoil pacuét npaBomeper? (Orser. Ilpu
IJIOTHOM DPACHOJIOKEHUM YaCTUI] B BeIlleCTBE.)

3. Kak paccuumraTh Maccy MOJEKYJIbl BOABI, €CJii uU3BecTHA (U3-
MepeHa) Macca KallJii ¥ W3BECTHO YUCJIO MOJIEKYJ B Kamie? MoKHO
JU Ha BecaxX U3MEPUTh MacCy MOJIEKYJIBI?

YuuTenb BBOOUT TOHATHUS OTHOCUTEJNHHOH MOJIEKYJSIPHOW Mac-
ChI, KOJINYECTBA BEIIEeCTBAa, IOCTOSHHONH ABOrajapo, MOJSIDHOH Mac-
cel. IIpu 5TOM HCIOJB3YIOT YUEOHUK: BBIIUCHIBAIOT (hOPMYJIbI, 3aUM-
THIBAIOT (DOPMYJIUPOBKU.

Bonpocvt 0aa opzanusayuu Gecedbl: TIOUEeMYy MacCy MOJIEKYJ BBI-
Pa’KaloT B OTHOCUTEJBHBIX YIJIEPOAHBIX enuHuiax? Ilouemy Tak
BajKHO 3HATH ITOCTOsIHHYIO ABorazpo? Uem pasiamuaercs 1 Mosb BO-
nopoza u 1 moub Kucaopoza? OZMHAKOBO JIM YHCJIO YACTHUI[ B TeJaX
U3 pasHBIX BEIeCTB C OJMHAKOBOII Maccoii?

IIpu m3ydyeHUM HOBOT'O MaTepuaja MOYKET OBbITh IIOCTABJIEH OIIBIT
IO OIleHKe pasdmMepoB mMoJiekyJ (PI, c. 96). ITo CupaBoUHUKY CpaBHU-
BalOT pasMepbl, MAcCChl Pa3JUUYHBLIX MOJEKyJa (c. 97). MurepecHo ot-
METHUTBb, YTO Pa3Mepbl MHOTMX MOJIEKYJ IIPUMEPHO OJMHAKOBHI.

Vuurens o0BACHSET peIllleHre ABYX TUIUYHBIX 3a7ad. Perexnue
3apaHee IOATOTOBJIEHO HA JOCKe miaM Ha dKpaHe. IIIKOJIBHUKU MBIC-
JIEHHO CJEeIAT 3a XOAOM pAaCCYKAEHUI, OTAeJSbHbIEe Iaru pelieHus
IporoBapmBalpTCA. B KauecTBe mpuMepa MOKHO B3ATH 3aJadyud U3
yuyeOHUKA.

III. ITpumepsl 3amau AJasa camMocToATeJdbHOro pernenus: II.,
Ne 276, 281, 282.

IV. Homawmnee 3adanue: § 56, 57*%; yop. Ha c. 193 (1, 2). Un-
OUBUAYAJIBHO MOMKET ObITh MPEIJIOKEeHO MCCIefOBaHMe: OIEeHUTh UKC-
JI0 MOJIEKYJI Kucjopoza B omHo¥d m3 KomHAT. (Ha ocHoBe m3yueHus
JIUTEPATYPHI AOJKEH OBITH IPEIJIOKEH MEeTOJ, BHIIOJIHEHBI PACUETHI.
1) Yucao MoseKyJa MOKeT ObIThH ompenesero us dopmyisl pV = NRT.
O0BEM TOMEIeHUA M TeMIlepaTypa U3MepAlTCcd, MapliuajlbHOe TaB-
JeHWe KucJaopoja oleHuBaercs mo Ttabsuie CrmpaBounmka (c. 103).
2) Criemyer HUCXOOWUTH U3 TOTO, YTO Ta3 KOJUYECTBOM BeIllecTBa
1 moas 3anuMaer o0beEM 22,4 - 1072 . OueBUAHO, UTO peIleHte 3a-
naum TpebyeT HOBBIX 3HAHWI M PACCUMTAHO HA HECKOJIBKO YPOKOB.)

Ypok 3. XapakTepucTukv OBUXEHUS U B3anmMonemncreud
MOJIEKYJ1

3amaum ypoKa: KOHKDPETU3WPOBATHh MPEACTABIECHUA IIKOJIbHUKOB
O IBUXKEHUU W B3aMMOJEHCTBUU MOJIEKYJI.

Ilnan ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr u1 MeTOaBI
I. IToBTOPEHUE ¥ KOHTPOJIb 7—10 dpouranruasg Oecema. Pa-
M3YyYEHHOTO MaTepuajia oora y JOCKHU
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IIpodoaxcerue

Jdransl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
II. Vizyuernue HOBOTO MaTe- 20—25 Pacckas yuurens. 3amosiHe-
puaia Hue rtabsmnbl. Becema. 3a-
OUCU B TETPamU
III. CosepiieHCcTBOBaHMIE 15 Pemrenne 3amau. Baaumorno-
3HAHUU U yYMeHUuI moIb. KoHTpoOJIb
IV. [Tomaminee 3amanue 1 3amnmuck Ha JOCKe

I. IloBTOpEHUE CAYKUT IeaAM (DOPMUPOBAHUSA 3HAHUN U YMEHUU.
V mocKu ABOe IIKOJBHUKOB 3allMCBHIBAIOT pellleHue 3aaad (JoMalrHen
U HOBOIT). @POHTATIBHO OOCYKIAIOT B0NPOCHL: KaKUe ONBITHbIE (haKTHI
HOATBEPKIAIOT ABUMKeHMe MoJieKysa? KaxkoBa mpuymHa XaoTUYHOI'O
nBUyKeHuA OpoyHOBCcKOI uactuibl? Kax Ha ocmoBe MKT 00bsicHUTH
ucuesHoBeHUe AbiMa B Bo3ayxe? Ha kaxom (pmusmuecKoM ABJIEHUU OC-
HOBAHO HCIIOJIb30BaHMEe Masell B MemuiimHe? B uém IpemmyIrecTBO
WHTAJANUN IIepe] APYTUMU cliocobaMu nmpuMeHeHus JiekapctBa? Kak
Ha ocuoBe MKT obGocHOBATH MCHOJBL30OBAHNE TPEJIKMN?

II. XapakTep HOBOro marepuaja TpeOyeT, ¢ OJHOI CTOPOHBI, IIO-
BTOpPeHUsI U O0OOIeHUsS paHee M3YUEHHOTO, C APYroMl — UByUYEHUS
HOBBIX XapPaKTEPUCTUK ABUKEHUS ¥ B3aUMOJAEHCTBUS MOJIEKYJI.

1. NsyyeHue OpPOYHOBCKOTO NOBUSKEHUS II03BOJISIET IIOCTAaBUTh U
PeIluTh YyueOHYyl0 npobJiemy OUPeAeSeHUs TPAEKTOPUU ABUMKEHUS
mosiekyJi. (IIIKOMBPHUKY eIé MpU HU3YyUYeHUH Kypca MeXaHUKU JOJIMK-
HBI YMeTh XapaKTepu30BaTh ABUKEHUE UACTHUIbI C ITOMOIIBIO TTOHS-
TUHI O TPAeKTOPUU, CKOPOCTU, yCKopeHmMH.) Kakue IpenIosoKeHUd
(TumoTesbl) O ABUIKEHUM MOJEKYJ MOJKHO BBICKA3aTb, €CJIU CUUTATD,
YTO STO [ABUKEHUWE aHAJOTUYHO [ABUIKEHUIO OPOYHOBCKOI UYaCTHUIIBI
(yuebuuk, puc. 8.3)? (OrBer. HanmpaBieHus ABUIKEHUS U CKOPOCTU
XAaOTUYHO MEHAIOTCHA; 9TO IIPOUCXOAUT B PE3YyJIbTAaTe CTOJKHOBEHUS
YacTHUIl; 3HaUeHne CKOPOCTH MeHsieTCsa — 00 5TOM MOJYKHO CYAUTH IO
IJIVHE TPAMOJUHENHOr0 yJyacTKa TPAeKTOPWH; NBUMKEHUE UaCTHUI] He
mpeKpalaercs.)

s yroyOnEHHOrO u3y4YeHUs OPOYHOBCKOTO IBIMYKEHUS IIeJIec000-
pasHO IIPUBECTU IUTATY U3 KHUTU <«ATOMBI» (PPaAHI[Y3CKOro (PUIMKA
K. Ileppena (1870—1942), xkoTopbIii 3a MCCIEIOBaHUS CTPYKTYPHI Be-
mrecrBa noayuyna B 1926 r. HobGeneBckyio mpemuio: «l[Br:keHMe MoJie-
KYJI YCKOJIb3aeT OT HAIIIeTO HETIOCPECTBEHHOTO BOCIIPUSTHUS, KaK JIETKAs
3bI0b HA ITOBEPXHOCTU MOpPS AJIA HaOIromaTelsd, HaXONAIerocad Ha OYeHb
nanéxkom paccrogauu. OTHAKO ecji B IOJIe 3pPeHUs TOro »Ke HabJromaTe-
JI BUAHA JIOJKA, TO HAOJIOAATE]b 3aMETUT, UTO OHA ITOKAYMBAETCH; STO
IaéT eMy yKasaHUe HA TO, UYTO HA MOPE eCTh JIETKOe BOJIHEeHIEe, KOTOPOTO
OH U He momo3peBas» (Xpecromarus, c. 60). ITo yueOHUKY paccMaTpu-
BalOT 9KCIIEPUMEHTAJIbHBIN MeTol mccjaemoBanus Ileppena.

MosKHO 1 Ha OCHOBE M3YUYEHUS ABUKEHUSA OPOYHOBCKOU UaCTUIIBI
OIpeeINTh 3HAUEHMNE CKOpPOCTH MOJeKya? Kak m3aMepuTh CKOpPOCTH
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MOJIEKYJI — ouepenHad yueOHasa npobsema ypora. [ina eé pemreHud
JIydIlle BCEero MCIIOJIb30BaTh BuAeo(dparMeHT, HO peajibHee paccKas
c osaemeHTaMu Oecenbl. OCHOBHOE BHUMAHNE HEOOXOAUMO YIEJIUTH
pasépocy cKopocTeil, HaumbOJIbIIIeMY 3HAUYEHUIO CKOPOCTH, paclipee-
JIEHUIO YACTHUI] II0 CKOPOCTAM. YCJIOBHAsA CXeMa OIIbITa 3aHOCUTCA B
Tabauny (cm. Tada. 16).

Paccmorpenune ombiTa IllTepHa ciaemyer corJiacOBaThb C COOTBET-
CTBYIOILMM YpPOKOM. JIydlnimm BapMaHTOM, II0 HAIlleMy MHEHHIO,
ABJISETCA KpaTKoe KadeCTBEHHOe pPacCMOTpPeHH’e OIbITa Ha JaHHOM
YPOKe, MOAPOOHOEe M3yUeHMEe OIbITa KAK HKCIIEPHMEHTAJJILHOI'O METO-
Ia MOJKHO IIpoBecTHU Io3aHee. IloguyepKHEM, UTO HPUHIIUNHNAJIbHEE U
mocjenoBaTeJbHEee N3YUYUTh PacIpeesieHrue MOJIEKYJI II0 CKOPOCTSAM B
IepBOA TeMe, IJIA 9TOTO0 MOMKHO BBIJAEJUTH IEJBIH YPOK.

2. Tlouemy Tak Ba’sKHO KaK MOJYKHO 0OJIbIIIe 3HATH O B3aMMOJEi-
CTBUH YACTHUIL BeliecTBa? 3aBUCAT JIX OT B3aMMOAENCTBUA MOJIEKY.JI
CBOIiCTBA, HAIpPUMep, rasa WM KUAKOCcTH? HUTO 0 B3auMoOIeicTBUU
MOJIEKYJI MBI yiKe 3HaeM?

ITociemoBaTeIbHOCTL PACCMOTPEHUA BOIIPOCA MOYKET OBITH CJIEIYIO-
mieti:

1) Mexxay dacTHIlaMU BellleCTBa CYIIIECTBYET IIPUTAKEHUE U OT-
TAJIKUBAHNE, Y PA3HBIX TeJ CHUJIbl B3aNMOIEHCTBHUSA UYACTHUI[ Pa3HbBIE.
B wacTHOCTH, YV TBEPABIX TEJ CUJIBI B3aMMOJEHMCTBUA 3HAUUTEIbHBIE —
TEJO TPYAHO KaK CiKaTh, TAK U PACTAHYTH. BaanmmomeiicTBHE YACTHIL
BeIlleCTBA CYIIeCTBYeT B Pa3HBIX arperaTHbIX COCTOSHUAX — OIIBIT
IO OTPBLIBAHUIO CTEKJIAHHON IJIACTUHKHN OT IIOBEPXHOCTU BOJKI.

2) MoaekyJya mpeacTaBjigeT co00M HEUTPAJbHYIO CHCTEMY 3aps-
JKEHHBIX UYACTHUI[: ITOJIOMKUTEJBHO 3apsKeHHOro AApa, OTPUIATEIbHO
3apPSYKEHHBIX S9JIEKTPOHOB. 3apsiKeHHbIE YACTUILBI OJHOM MOJIEKYJIBI
MOTYT B3aWMOJENCTBOBATh C 3apsKEeHHBIMU YacTHUIIAMU APYroil Mo-
gexyyabl. Takum o0pasoM, IMPUPOa B3aMMOIEMCTBUSA MOJEKYJI dJICK-
TprdyecKkasi. EAUHOrO 3aKoHA B3aWMMOJAENCTBUA MOJEKyJ HeT. Jlyu-
IIIe BCEro 5TO B3aMMOJEHCTBHE OIMCATh I'PaUKOM IIOTEHIIUAILHON
suepruu (puc. 87). aa B3auMomeliCTBUS MOJIEKYJ XapaKTepPHO OIHO-
BpPEMEHHO M IIPUTSAKEeHHe, U OTTAJKWBAaHUE; HA PACCTOAHUAX I' < T

JOMUHUPYeT OTTAJKUBAHHUE, HAa DPACCTOAHUAX I > I, — IPUTIXKE-
HUe, IPUYEM OHO OnIcTpo yOnIBaer. Ha

pPaCCTOAHUU I, CHCTEMAa ABYX MOJIEKYJI E_

obJyiafaeT MUHUMYMOM IIOTEHIIMAJILHONI

SHEPIrUH — 3TO COCTOSHUE YCTOMUYMBO-

ro paBuoBecus. OHO aHAJIOTUUYHO COCTOS-
HUIO paBHOBecUs IIIapuKa B dalllke cge-
pudeckoi opmel. Yem menslie E, T. e.
yeM TJIy0sKe «AMa», TeM yCTOMuuBee
COCTOSIHUE CHCTEMBI YACTHII.

Bonpocvt 0as obcyxcdenus: Kax Ha
ocaoBe MEKT o00BsACHUTH BO3HUKHO-
BeHHEe CHJIbI YIPYTOCTH IIPU CoKATUU
Tena? Kaxk TeopeTumuecKu u SKCIEpU-
MEHTAJbHO [I0Kas3aThb, UTO MPHU YyBeJU-
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YEeHUU PACCTOAHUS MeXKIy MOJIEeKyJIJaMH KX B3aWMOeiicTBHe ocJia-
6eBaer? VameHsieTcA JIM B3aMMOJAENCTBHE YACTHUIL IIPU IIPEeBpallleHnuNn
KUIKOCTU B map?

III. Pexomennyem pemuTh 3amauu Ha noBropeHue. Hanmpuwmep:
II., Ne 279, 285, 289.

IV. Jomawnee 3adanue: § 57%, 58; yup. Ha c. 193 (7, 8).

Ypok 4*. Ctatuctuyeckme 3aKOHOMEpPHOCTU.
PeweHne 3apa4

3amaum ypoKa: IPOJOJIKUTHL (POpMUpPOBaAHUE YMEHUS XapaKTepu-
30BaTh MOJIEKYJbl W CHCTEMBI MOJIEKYJ (PU3UUYECKHUMU BeINUYUHAMU;
BBECTU IOHATHE CTATHUCTUYECKON 3aKOHOMEPHOCTM, PACKPBITHL €€ 0CO-
OeHHOCTH U 3HAUeHUe.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. Beemenue. IlocTaHoBKa 5—6 O6cy:kaeHne WM3yUYeHHOTO.
yueOHON mpPobIeMBbI DOpMYJIUPOBKUA YUUTEJIS
II. M3yuenme HOBOro Ma- 15—20 Pacckas. Becema. 3anucu B
Tepuasa Terpanu. Tabauia
III. OtpaboTKka u ycBOoeHUE 15—20 KonnexkTuBHOE 1 camMOCTOsI-
U3YUYEeHHOT0 TeJIbHOE PeIlleHue 3akau
IV. IlogBeneHue MUTOTOB 3—5 BrigeneHue rJaBHOTO yYu-

TesieM. IloBTOpEeHUE

V. HomamrHee 3amaHue 1 3amnnck Ha JOCKe

I. Bonpocst 0nsa opeanusayuu nogmopeHus, yriiyOJieHUsa 3HAHUI
IO OIMCAHUIO (PUBMUYECKUX CHUCTEM, COCTOAMIMX M3 MHOTMX YACTUIL:
Kakue (puanvecKre CHUCTEeMbl M3YyUalOTCs B MOJIEKYJIAPHON (puaure?
WNsyuaer gu MoJieKyJApHasas (pu3uKa IBUKEHWE KHUTHM B KoMHAaTe?
B uém zakrouaercss MeTOn MOJIEKYIAPHOIN (pusmku? B 4éM DpUYMHBI
HEBO3MOJYKHOCTHU HCIIOJIb30BAHUA 3aKOHOB MEXAHUKW [AJA OIUCAHUS
cuctembl MoOJIeKYyJa? (OTBeT. HeBO3MOKHO OIpeneSuTh HadaIbHbIE
yCcJa0oBUSA cpasy [MAJis BCeX YaCTHUI[; TeXHUUYECKW HEBO3MOIKHO HU
3amucaTh, HU PENIUTh CHCTEMY YPaBHEHHUH AJIA BCeX YaCTHUI[; Ha-
KOHEeI[, ¥ CHCTeMbl YaCTHUI] IPOABIAIOTCA KauyeCTBEHHO HOBBIE 3a-
KOHOMepHOCTU mnoBeneHusi.) OleHuTe BpeMs, HeOOXOAMMOE IJIsd
3aIliCU CUCTEMbl YPABHEHUM MeXaHHWUYECKOTO ABUIKEHUS AJIS rasa
KosudyecTBoM BelnecTBa 1 moab. (Eciu ycJa0BHO HOPUHATH, UYTO
Ha 3amuch OJAHOTO ypaBHeHUs HeoOXoAMMO 5 ¢, To moTpebyercs
npubnausurensuo 10 jer!)

CraTHCTUYECKUMHU HAa3bIBAIOT 3aKOHOMEPHOCTH IIOBEIEHUS COBO-
KYIHOCTU OOJIBIIIOTO UMCJA YaCTHII.

II. PaccmarpuBaeMblii MaTepuajJ ABJAETCA MAOCTATOYHO OOIITUM,
abCTPaKTHBIM [AJA IIKOJBHUKOB. II0aTOMY IJisi €ro yCBOeHUsi HeoO6-
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XOAUMO, BO-TIEPBBIX, HANTHU UYETKMHE (POPMYJIUPOBKMU U IIPOCTHIE HJI-
JIOCTPAIIUU, BO-BTOPHIX, II0 BOBMOKHOCTHU IIIHPE HCIOJIb30BATh IIOJY-
YeHHbIe 3HAHUI.

1. IIpesxme Bcero crTaTHCTHUUYECKHE 3aKOHOMEDPHOCTU (OPMYJI-
pylooTcd IJiA CcJaenylolleidl Monxenn (U3MUECKUX OOBEKTOB: 39TO CO-
BOKYIIHOCTH OOJIBIIIOTO YHCJA YaCTUI[, XAOTUUYHO ABMIKYIIUXCA U
B3auMoJeNcTByOIIUX. IIpocTreiiliei MoAesbI0 BeIlleCTBa ABJIAETCA
MoJeJb Tasa, IOJYyYUBIlIas Has3BaHUEe HUAeaJbHbIH ras3. Kax cTpo-
UTCSA 3Ta MOJeJab? OTO CHUCTEMA MaTepPUaJbHBIX TOUYEK, XAOTUUYHO
OBUKYIIIUXCSA, B3aUMOAEHMCTBYIOIUX IMPU YIOPYrOM CTOJKHOBEHUH,
OpUYEM HSHEPrud rasa COCTOUT M3 KUHETUYECKON HHEPTUU YaCTHII.
B mikospHOM Kypce (GUBUKH 3aKOHOMEPHOCTU MOJIEKYJIAPHOH (husu-
KM paccMaTpPUBAaIOTCS Ha IPUMeEpe MMEHHO 3TON MOJeJIu.

2. Tlpu wm3yyeHUU IIOBEJEHUS CHUCTEMBLI MOJEKYJ (YacTHUI[) HcC-
TOJIb3YIOTCA HOBBIE XapaKTEPUCTUKU, B YAaCTHOCTH HOBBIE (u3uUe-
CKUe BeJUuYuHBLI. B Tabuuie 17 cucreMaTU3MpPOBaHBbI paHee PaccMo-
TPeHHbIe MOHATHI. KaKoil BeIBOA MOXKHO chesiaThb? CucremMa JacTHIL
npuobpeTaeT HOBbIE KadyeCTBa, KOTOPHIE ONMCHLIBAIOTCA HOBBIMU IIa-
pamMeTpamu.

Bonpocvl 0 opzanu3ayuu Oecedvl: TIOYEMY UYUCIJIO ABOTagpo —
noctosgHHasa BeauumHa? OT uyero 3aBUCUT MOJSAPHAsS Macca Pa3HBIX
BemecTB? Kak oxapakTepus3oBaTh CKOPOCTh [ABH)KEHUS UYaCTUI[ B
cucreme? Kak omumcarh B3aumomeiicTBue uactull cucremor? (OTBeT.
IIpesxne Bcero BBIACHANOT, CKOJIBKO YACTHUI] OJHOBPEMEHHO B3anMO-
nedicTByeT: B rase — JBe, B JKUAKOCTH — HECKOJBKO OJIMIKAUIIIX
YACTHUI, B TBEPJOM TeJjie CYIIeCTBEHHO B3aMMOJEeHCTBUE UYaCTUIIBI CO
MHOTMMHU APYTUMU. XapaKTep MeXMOJIEKYJISPHOTO B3aMMOIEHCTBUS
IPUMEPHO OOWUHAKOB — THUIIA «IIOTEHIIUAJIBHON AMBI» (cM. puc. 87).
B uneanpHOM rase B3amMoOeiHCTBHE ABYX YACTHUI[-TOYEK IIPOUCXOLUT
MT'HOBEHHO B TOUKE COyAapeHus; IPU MaJioil IIJIOTHOCTHU rasa, 0O0Jb-
IINX PACCTOAHUAX MEXKJAY UYacTHUIAaMU B3aMMOJeNiCTBHMEM Ha pPacCTO-
AHUU TIpPeHeGperaroT.)

3. KauecTBeHHO HOBOE IIOBeIeHME CHUCTEMbI YaCTHUI[ TPeOyeT HO-
BBIX BaKOHOB [Jisi onmcaHusi. He Bce 3aKOHOMEPHOCTH TaK TIJIy0OKO,
KaK XOTeJOCh ObI, MOXKHO M3YYUTh B IIIKOJHLHOM Kypce. Ho BbImesuM
TJIaBHOE.

1) Cucrema uyacTuIl M3-3a XaOTHUUHOI'0 XapaKTepa UX IBUIKEHUS
CaMOIIPOM3BOJILHO MEPEXOAUT B CTAIMOHAPDHOE PABHOBECHOE COCTO-
sAHVve. B paBHOBECHOM COCTOAHUU MAKPOCKOMUYECKUE IIapaMeTphI,
Takyue KaK JaBJieHUde U TeMIepaTypa, MOCTOAHHBI BO BCEX YACTIX
cucTeMbl. ¥ TeIJIOBBIX SABJIEHUU, B OTJIMYME OT MEXaHUUYECKUX, Ha-
OJyrromaeTcs HeOOPATUMOCTh WX IIPOTeKaHus. deM 3TO 00yCJIOBJIEHO?
XaoTUYHBIM, T. €. TEeILJIOBBIM, ABU:KeHHeM dacTuill. OAMHAKOBBI JU
B PABHOBECHOM COCTOSHUM MUKDPOCKOIIMYECKUE XapPaKTEPUCTUKH,
T. e. xapakrepuctuku udactun? (Orser. Her. Hanpumep, ckopocTu
YacTHUI[ pasHble, HO pAaCIpeesieHne CKOPOCTell — paclpejesieHue
MakcBenia — coxpaHseTcsd BO BPeMEHU.)

2) Cucrema wuyacTuIl u3-3a XAOTHYHOI'O XapaKTepa HUX IBUKe-
HUS B DPABHOBECHOM COCTOSHUM HMeEeT IIOCTOSHHOE paclipejeieHne
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Tabauya 17

XapakTrepuctuga
OTHOM MOJIEKYJIBI

XapakTepuctTuka
CHCTEMBI MOJIEKYJI

Huametp d

O6Bém BeriecTsa V'

06BEM
MOJIEKYJIBI
_4nrd

3

1%

YHuciio MoJIeK YT
B OJTHOM MOJIe
N,=6,02 - 1023 monn !

Yucao monerya N
N =N_,v

Macca MoJIeKy bl
mgy
OTHOCUTEIbLHAS
MOJIEKYJIApHAasA Macca
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_ 0
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— Moc
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MOJIEKYJI 110 CKOPOCTAM
AN

NAv
v
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OJHOI MOJIEKYJIbI MOJIEKYJIBI OHOBPEMEHHO
C opyrou C IBYMA IPYyTUMU
Ee B |, |
0 1 1 -
0 Y
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CKOpoCcTeli — pacipejeleHne AN
Makcsemta. Ilpu pasHBIX TeM- |NAp
mepaTypax pacipejeeHne pas-

Hoe (puc. 88).

HNrax, crarucrtuyeckas 3a- ‘
KOHOMEPHOCTb OTpasKaeT CUTya- Lo
U0 BO3HUKHOBEHUSA <«IOPAIKA b
U3 Xaoca»; CJAyJalHbII XxapaxkTep b
B3aUMOJENCTBUA YacTuIl, u3Me- 0 v, Uy )
HEeHUS UX CKOpOCTeil HPUBOIUT
B UTOTe K IIOCTOAHHOMY BO Bpe- Puc. 88
MEeHU pacipeeieHrni0 CKOPOCTeHl
YACTHUI[ CUCTEMBI. [IPOMJIIIOCTPUPOBATEH IIOABJIEHNE 3aKOHOMEPHOCTU
MOBEJeHUS CHUCTeMbl UACTHUI[ MOYKHO Ha MpUMepe MOIeJbHOTO OIIbI-
Ta ¢ mockoit I'anprona (puc. 89). CiayuailHblii XapakKTep B3anMOIe-
CTBUSA APOOVMHOK W CTEPKHEN IPUBOAUT K UX OIPENeJEHHOMY KOODP-
OUHATHOMY pacipeneiaenno. CaydaliHBIA XapaKTep YAApOB MOJIEKY.JI
0 CTeHKY IIPUBOJIUT K IIOCTOAHHOMY AaBjieHuio (yueOHuUK, puc. 9.1).

IJia BBISICHEHUS BEPOATHOCTHOTO XapaKTepa CTATHUCTUUYECKUX 3a-
KOHOMEDHOCTEN 00CYKIAIOT 80MPOCHL: KAKYI0 CKOPOCTH MOXKET MMETh
yactuia cucreMbl (cMm. puc. 88)? Kaxkyio CKOpPOCTHL OHA, BepOATHEe
Bcero, oymer umerb? Kakue CKOpPOCTU MMeeT OOJILIITMHCTBO MOJIEKY.JI
B cucteme? IIpumeHmMMa JU CTAaTUCTUYECKAs 3aKOHOMEPHOCTH K OJ-
HOM uacrtuune?

3) Cucrema yacTuil, HaXogAINIasdACA B PaBHOBECUU, C PABHOM Bepo-
ATHOCTHIO MOYKET HaXOAUTHCA B JIIOOOM M3 BO3MOYKHBIX COCTOSHUIA.

Ty >T;

Bupn coory Bup ciepenu

JHeiesurble cTep:xHEN
ITeperopoaxu
=
[S]
ol H T
10
CrerJo
Hepeso
//
. 5cm

Puc. 89
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1e e2| 3. e 2. .1 HamHass sakoHOMepPHOCTH (I10-
CTYJIAT) SBJISIETCSA OCHOBHBIM II0JIO-

3 o] 3 JKEeHMEeM CTATHUCTUYECKON (OUBUKH.
3e o7l 1 e312e o3 Ona MoKeT OBITH pacCcMOTpeHa IpPu
yraybJéHHOM ~ WM3y4YeHMH  Kypca.
2 o2 o] s 3TOrO0 BBOAAT IOHATHE O Be-
poatHocTu. Ha mnpumepe cucTeMbl

Puc. 90 U3 TPEX YacCTHUI MOCTYJAT MOXKHO

IPOMJITIOCTPUPOBATL  CJIEAYIOIUM

00pasoM: BCe IIeCTh BO3MOYKHBIX COCTOSAHUN CHUCTEMBI PABHOBEPOSIT-

HbI (puc. 90). 3mech yuTeHO JUIIL COCTOSHNE CHUCTEMBI, CBSI3aHHOE

C PACIIOJIOJKEHWEeM YacCTHUIl[, HO aHAJOTHUYHOe HAOJII0JAaeTcss U CO CKO-
pocTaMU.

III. [dna xapaKTepUCTUKU CHCTEMbI YaCTHUI[ MCIOJb3YIOT KakK
MHUKpOIapaMeTphl, TaK ¥ MaKpONapaMeTphl; IIOCJEJHUE ONMUCHIBAIOT
cucreMmy B mejoM. IIpomosskeHie N3YUeHUS XapPaKTePUCTUK MOJIEKY.JI
BO3MOJKHO IIPU DPEIleHUU 3a]adu.

Onpenenure JIuHeIHBIe PasMepbl MOJIEKYJI BOABI M 30JIOTA.

AHaau3 Qusuueckozo seaenus. Jaubl aBa GuanUecKUxX o0BeKTa:
a) MoOJIeKyJia BOAbI; 0) MoOJeKyJia 30J0Ta. IloCTOSTHHBIE BEJIUUUHBI
CUMTAIOTCSA M3BECTHBIMU.

Hoes pewenus. OupenenuTb O0BEM MOJIEKYJbI, 3Has Maccy u
00bEM BelllecTBa KOJamYeCcTBOM 1 MOJIb; II0 O0BEMY OIIpPeNeuTh aua-
MeTp MOJIeKYJblI, CUUTasi, 4YTo eé dopma — Iap.

Pemenwue. [na BoAbI KOJMYECTBOM BelrlecTBA 1 MOJIb MMeeM

M =~ 0,018 kr, orcroga oobém V = M =1,8 - 107° m3. O6BEM oxHOI
MOJIEKYJIBI P

vV _1,8-10°w

= N. 602108 3 107w
A >

Vo

Iia nuamMeTrpa MOJIEKYJIBI BOABI IIOJyYaeTcs 3HAUeHUWEe, IPUMEPHO
paBHoe 3 - 1071° M. IlomoGubIi pacuér aJsd 30J0Ta OAET 3HAUYEeHUe
2,8 - 10710 m.

Ananu3 pewenus. inesa pellleHudA 3ajadyu CIpPaBeAJUBa IPU YCJIO-
BUHM PACHOJIOMKEHUSA MOJIEKYJ BILIOTHYIO. Pacuér HocuT xXapaxTep
OoleHKU. VHTEepecHo, YTO pasMepbl MOJIEKYJ IIPUMEPHO OAWHAKOBLI.

YV IOoCKM OAVH W3 IIKOJBHHKOB peIlllaeT 3akady II0 OIIpemesIeHIIO
ypcJia aTOMOB AJIOMHUHHUS B AJIIOMHHNEBOM JIOMKKe, KJIacC CaMOCTOS-
TenbHO permtaer 3amauy: II., Ne 288.

IV. Bonpocs. 0ns nodgedeHus umozos: MOBeleHNEe KAKUX CHUCTEM
ONMCBHIBAETCA CTATHUCTUUYECKUMM 3aKoHOMepHocTaMu? Kakwme us me-
PEeUYMCIeHHBIX BEJINYMH OTHOCATCS K MHKpoOIlapaMeTrpaMm, a KaKue —
K MaKpoIllapaMeTpaM: Macca MOJIeKYJIbI, YKCJI0 ABOraapo, MOJIAPHAT
Macca, CKOPOCTb MOJIEKYJIBI, IJIOTHOCTE? IIpoumraiiTe u IPOKOMMEH-
TUpy#iTe GOPMYJIUPOBKU ABYX NPUBEAEHHBIX CTATHUCTUYECKUX 3aKO-
HOMepHOcTel. MOKHO JIM COIJIACHO BTOPOM 3aKOHOMEPHOCTU 3HATH
CKOPOCTh JAHHOU KOHKPETHOM YaCTUIBI?
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O6wuil 66L600: HOBBIE (PUBUYECKUE CUCTEMBI, IIPEeICTaBJIAIOININE
Cco0OIi COBOKYIIHOCTH OOJIBIIIONO YHCJIA XAOTUUYHO ABMIKYIUXCA dYa-
CTUI], O0HAPYKUBAIOT HOBbIE 3aKOHOMEDPHOCTU MOBEJEHUA.

V. Jomawnee 3a0anue: 3anucu B Terpanu; II., Ne 287. Mugusu-
IyaJbHO IPEeAJaralTcsd SKCIepHUMeHTAaJbHbIe 3a/1a4Hu.

1. OmpegmenuTe YMCJIO MOJIEKYJ BOIBI, HAJWUTOM B MEH3YPKY (CTaKam).

Yrxasanwue. [lepBrlli BapuaHT pPeIIeHUA: OIIPEAEIUTH MOJIPHYIO
Maccy; U3MEPUB MAaccCy BOJAbI, HAWTU UMCJO MOJIel; pacCunuTaTh YMCJIO
MOJIeKYyJI. BTOpoil BapuaHT pelieHus: 3Has OTHOCUTEJbHYIO MOJIEKY-
JIAPHYIO MacCy M MAaccy aTtoma yrjepoja, OIpedesiuTh Maccy MOJIEKY-
JIbI BOJABI, a 3aTeM M YHCJIO MOJIEKYJ IIOCJe M3MepPeHUsS MacChl BOOHI.

2. OmeHuTe BpeMs, 3a KOTOpPOe 3alaX OJeKOJOHa (IAPYyroro BeIecTBa)

monpér mo Bac. OmpemennTe CKOPOCTH DPACIPOCTPAHEHUs 3amaxa u
CpaBHUTE €€ CO CKOPOCTHIO ABUIKEHUS MOJIeKyJ rasa. OO0bscHUTE Ha
ocaoBe MKT ocnabienue 3amaxa OZEKOJOHA C yBEJIMUYEHUEM DPACCTOSA-
HUA.

VYraszauue. [I1a cpaBHEHUA CJIELYyeT B3ATH CKOPOCTH MOJIEKYJI
kucaopona (CopaBouHUK, c. 98).

Ypok 5*. PeweHne 3apaud

I. Heo6xoaumMo pasHOOOPA3UTL NPUEMbBI IIOBTOPEHHS M KOHTPO-
Jid 3HAHUWN: pellleHue y OOCKU ONHOW M3 JOMANTHUX 3aJad; YCTHBIN
OTBET y MAOCKHW YUUTEJNI0, HAaIpPUMep O XapaKTepUCTHUKaxX MOJIEKYJI;
OTUET O BBINOJHEHWU AOMAIIHEr0 OSKCIEPUMEHTAJIbHOTO 3aJaHusd
(yueHUK 3apaHee HPEAYIPEKIEH); (DPOHTAJIbHOE IIOBTOPEHNE OCHOB-
HBIX TEOPETUUYECKUX IIOJIOXKEHUM.

Bonpocvl 0 noémopeHus: U3 KaKUX YACTUI[ COCTOUT BEIECTBO?
Yro Taxkoe moseKyaa? KaxkoBbI OCHOBHBIE CBOMCTBA TEIJIOBOI'O IBU-
sKeuuda mojyeKya? (OrBeT. HempepblBHOCTh, XaOTUYHOCTD, Pa3JINULe
CKOPOCTeli, IIOCTOAHHOE pacmpejejieHue cKopocTeii...) Ilouemy cko-
poctu MoJieKyJa pasanuHbl? Kaxk moxasaTb, YTO MOJIEKYJbI Trasa
KayKAyI0 CeKYHAY HCIBITHIBAIOT MHOTOYUCJEHHBIE CTOJKHOBEHUS?
(OrBerT. IIpy HOPMAJBHBIX YCJIOBUAX MOJEKYJbl HCHBITHIBAIOT IIO-
panxa 10° crosxkHOBeHUH B ceKyHay.) MoXHO U ABUYKEHUE NbLIU-
HOK B BO3IyXe€ CUNTATh OPOYHOBCKHUM?

II. ITpumepsl 3agadu s pelleHUs HA YPOKe.

1. Omenure 060U OO0BEM MOJIEKYJI U O0O0BEM <«IIYCTOTHI» B CTaKaHe

c Bomoii. B KauecTBe MOZESIM MOJIEKYJIBI BHIOEPUTE IITAPUK PALUYCOM
0,14 ®mm. IlmoTHO JM PACHOJIOMKEHBI MOJIEKYJBI KuUZKocTu? O0b-

ém crakaza Bogel 0,2 i, mum 0,2 - 1072 m®, mMonsapHas macca BOZBI

18 - 107 xr/moub.

2. MoaekyJsa rasa KasKAyI0 CEKYHIY HUCHOBITHIBAeT 5 ° 10° cronkHOBeHMI
Cc ApyruMu yactunamu. Uemy paBHa cpefHAA AJNHA CBOOOJHOTO IIPO-
0era MOJIEKYJIbI, €CJIU CPeJHsiA CKOpocTh eé mBukenus 500 m/c?

3. OleHUTE UMCJIO YACTHUIL B Kalljle BOMBI.

II1. Jomawnee s3adarnue: I1., Ne 290. unuBuayanpbHo — 3ama-
HUe: OIEHHUTh YHCJIO YACTUI[, KOTOPbI€ BBLJIETAIOT B CEKYHAY IIPU
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BapKe cyIla; IpoHa0iogaTh U onucaTh quddysuio KUAKOCTel B cTa-
KaHe: I'yCTON pacTBOp caxapa miau coau HaauT go 0,5—0,75 oobéma
cTaKaHa, CBEPXY OCTOPOKHO no0aBJieH KpemKuii HacToii yad (BO3-
MOYKHBI M IPYTrHe IIPOEKThI); OIEHUTHh DHEPTUI0 MEIKMOJIEKYJIIPHOrO
B3aMMOJENCTBUA, CUNUTAsdA, UTO yAeJbHAs TeIJoTa Mapoo0pasoBaHUSA
ugEéT Ha paspyllleHue cBA3W dYacTtull (Macca Boabl 1 Kr, MoJspHas
macca Bogbl 18 - 1072 kr, yaenabHas TeIlJIoTa MapooOpasoBaHUA BOILI
2,3 - 10°% IIxx/kr, umcso Asorazpo 6,02 - 102 moas™t).

Ypok 6. CBoicTBa BewiecTBa Ha OCHOBe
MOJNEeKYNAPHO-KUHEeTU4eCKuMx npe,chaBneHMi/'l

3amaum ypoka: cdhopmupoBaTh ymenue npumenaTb MKT nas o6b-
SCHEHUS CYII[eCTBOBAHUS arperaTHLIX COCTOSHUI BellecTBa.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

I. Bepenme. IlocranoBka 5—7 Becena

yueOHON mpPobIeMBbI

II. Visyuenue HOBOT'O MaTe- 15—20 Pab6ora ¢ yueOHHKOM. 3amoJ-

puaa Henre Tabsmibl. OTBeTHI Ha
Bompockl. OmBITHI

III. CoBepiiieHCTBOBAaHE U 15—20 Pemrenue samau. Iluchbmen-

KOHTPOJIb 3HAHUN HBIA Ompoc

IV. lomaiHee 3amaHue 1 3anuch Ha JOCKe

I. Bonpocur 0na opeanusayuu Oecedbl: B YEM NIPUUNHA IOSBICHUA
HOBOTO paszesia GU3UKU — MOJIEKYJIAPHOIN (pusurmu? KaxoBbI 0CHOB-
mpie moJsioskeHusas MKT? K ao00biM am (GusuuecKuM OO0BEKTAM OHU
npumeHuMbl? KaKoBbl 0COGEHHOCTU ABUKEHUA (PUBUUECKUX CUCTEM,
COCTOAINMX M3 OOJIBIIOro umcjaa dvactuil? MOMKHO i OO0BACHUTH
CBOMICTBA BeEI[eCTBA BO BCEX €T0 arperaTHbIX COCTOAHUAX CTPOEHUEM
(cocTaBOoM), ABUIKEHHEM U B3aUMOAENCTBMEM UYACTHUIL?

II. Visyuenme HOBOro MaTepuaja OpraHmsyercs II0 yueOHuUKyY. Ha
mocke moarotoBjeHa (Qopma Tabauikl 18. Ilocse mpouTeHus udacTu
TEKCTa OpraHmusyeTcs Oecefa, CTaBATCA UJIU OOCYIKIAIOTCA OUBITHI,
IeJIaloTCs 3aIluCcU B TAOJIUILY.

CuauaJjia paccmarpuBaercs ras. Bonpocwvl. 048 opzanHusauuu Oe-
cedvl: Kak [OKas3aThb, UYTO Ta3 IIPEJCTaBIAeT CcO00Il COBOKYIIHOCTH
yactun? Kak [goKasaTh Ha ONObITE, UYTO PACCTOSHWE MEMKAY MO-
JeKyJilaMU Tras3a BO MHOro pas Ooablie pasmepoB wmojexya? (OrT-
BeT. CikaTue BO3Ayxa MQOKas3bIBaeT HaJIUyuWe OOJBINUX PACCTOSHUMN
Mexkay MoJeKyaamMu.) Kaxume sKcmepuMeHTaJbHBbIE (PAKTBI MOMKHO
IPUBECTH B IOATBEDPIKEHINE TUIOTe3hl 0O XAOTUUYHOM ABUKEHUU dUa-
cTul rasa ¢ OoabimuMu ckKopoctaMu? Ilouemy rasbl CpaBHUTEJIBHO
JIeTKO pacmpocTpausoTca? BsaumomeicTBYOT JiM dYacTHIbI Tasa?
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ArperarHsie COCTOAHNS
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Tabauya 18
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Kakwue cBoiicTBa rasa OOBACHAIOTCA CYIIECTBOBAHUEM B3aUMOIEHCTBUS
yactuir? Kak sKcIlepuMeHTaJIbHO [0KasaTh, YTO HaBJIEHHe rasa — pe-
3yJIbTAT AelicTBUA MoJieKyJa Ha cTeHKy cocyza? (Ot BeT. Pacimpenue
KaMeps! (hyTOOJIHHOTO MAYA II0J KOJOKOJIOM BO3AYIITHOTO Hacoca.)

Janee paccMaTpuBaOT KUIKOCTh. Bonpocvl: MeHAETCA JI COCTaB
BelllecTBa IIPU IIepexole rasa B JKUAKOCTL? Bimser jgu Ha cBoicTBa
BellleCTBa M3MEeHeHUe PacCTOAHUMN Mexkay udacturiamMu? Kaxue HOBbIe
CBOMCTBA MOJKHO IIpe[cKasaThb IIPU MHOYTU ILJIOTHOM DPACIOJIOMKEHUU
yactur (cm. Tada. 18)? Kakwue cBoiicTBa JKUIKOCTH OOBACHIET HO-
BBIII XapakTep ABm:KeHmsa uvactull BerectBa? (OrBeT. TexyuecTs,
dopMy KHUIKOCTHU, COBIIAAAIOINYI0 ¢ (GopmMoil cocyma.) UTo MOIKHO
cKasaThb O B3aummojeiicTBum dactull kuaxoctu? (OrseT. Bsaummo-
neficTBUE COCTOUT B IPUTAMEHUN W OTTAJIKMBAHUU YaCTHUI[ Ha pac-
CTOSTHUU; TMOTEeHI[MaJIbHAA YHEPrus B3aUMOAENCTBUS YACTHUIL OOJIbIIIE
KUHETUYECKON 9SHepPrum; HeT CBOOOMHOI'O, T. €. IPAMOJUHEHHOI0 u
PaBHOMEPHOTO, IBUMKEHUS UACTHUI[ — BCerja eCTh B3aUMOJEMCTBUE;
B3aUMOeHICTBYEeT Cpa3y HECKOJbKO OJMIKANIIUX YACTUIL BEIecTBa.)
YeM KHIKOCTU MOTYT pasjamdarbcsa corsiacaio MKT?

3areM paccMaTpPUBAOT TBEPAOe Teso. Bonpocwl: KaKkue n3MeHeHU s
B CTPYKType BeIlecTBa IIPOMCXOAAT IPU €ro Imepexoje u3 KUIKOTO
cocroauusa B TBEpmoe? Ilouemy uvacTUIbI TBEPAOrO TeJIa HAXOMIATCS
Ha onpenesiéHHbIX MecTax? Yem sTo obyciosiaeno? (O TBeT. Baaumo-
melicTBUEM YacTHUIl; KakJasd YacTUIla HaXOAUTCSI B OOJBIIEH «IIOTEeH-
aJbHON AMe», T. €. Ha Heé meicTByeT OOJIbIlee UMCJIO YACTHUIL, UeM
B JKHIKOCTHU; €€ TOoJIoO)KeHue 0ojiee YCTOMYMBO, TaK KaK BO3HUKAET
magbHuil mopAnok.) Kak MOKHO oxapaKTepus3oBaTh B3aWMOeHCTBUIE
yactul TBépaoro teaa? (OrserT. CyliecTByeT OPUTAKEHNUE U OTTAJI-
KUBaHNE YaCTUIl; IMOTEHIMAJbHAS YHEPrus B3aMMOIEMCTBUSA YACTHIL
0oJIbIlIe UX KUHETUYecKoil sHepruu (6oJibllle, 4YeM y JKUIAKOCTH); IIPU
OBUKEHUM YACTUIILI CUJIa B3AUMOMAENCTBUS MEHSETCS II0 MOAYJI U
HaOpaBJeHUI0; MeKIy co00il OJHOBPEMEHHO B3amMMOAeHCTBYyeT 00JIb-
Imiee YmCJIO YaCTHUIl, UYeM B KuAKocTu.) Ilouemy B BOAY MOKHO OIIy-
CTUTh PYKY, a B TBEpPAOE TeJ0, HAIIPUMEDP B JIepPeBO WJIU MeTaJLI,
"Henbssi? (OrBer. Ilog meiicTBueM BHeITHeIl CUJIBI (AEHCTBUS DPYKU)
MOJIEKYJIbI BOJBLI II€PECKAKMBAIOT HA HOBBIE MECTa, JaBas BO3MOK-
HOCTH PpYKe IPOABUHYTHCA. B TBEpPAOM Tejie B3amMozeiicTBHE UACTHI]
3HAYUTEJIbHO, PA30PBaTh CBA3U AeHCTBUEM PYKU B GOJIBIIIUHCTBE CJIY-
YyaeB HEBO3MOJKHO; pasoOpBaHHbIE CBA3W, HaNpuUMep IIPH yAape IIo
JuHelKe, He BoccraHaBiauBaiorcsa.) Kak Ha ocumoBe MKT 00bsicHUTH
coxpaHeHue (GOpPMBI U Pa3MepoB TBEPAOTO Teja?

III. Pentenue 3amay OopraHU3YeTCA AJIS PA3HBLIX TPYIIT YUYAITUXCS
I0o-pasHoOMYy.

1. HecKOJIBbKO MIKOJBHUKOB HUCHMEHHO II0 BapUaHTAM OTBEUYAIOT
Ha BOIIPOCHKI U BBIMOJHAIOT 3aJaHU .

Bapuaum 1

1. Kaxkue sABJeHUs HaA3LIBAIOT TEIJIOBBIMU? IlpuBennTe mpuMephI.

2. IlepeuncsiuTe OCHOBHBIE XapaKTEPUCTUKU MOJIEKYJIbI.
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3. NzobpasuTe TpaeKTOPUIO OPOYHOBCKOM uacTuIilbl. Kakme BHIBOABI U IO-
yeMy MOJKHO cAejaTh U3 eé Buma?

Bapuanm 2

1. B uém cyThb MeTola M3yUeHUA ABJIEHUN B MoJeKyJApHOi dusure? Ilo-
yemMy OH HeoOxomumm?

2. IlepeuncsuTe OCHOBHBIE XapPaKTEPUCTUKMU CHUCTEMBI MOJEKYJI.

3. Uzobpasute rpaduK SHEPTUU B3aUMOAENCTBUA ABYX MOJIeKyJ. Hc-
mob3ysa rpaduk, caesaiiTe BHIBOALI O XapaKTepe B3aUMOAEHCTBUA.

2. T'pynma MIKOJBHMKOB pellaeT 3amaum. LIpuBeaéM NpHUMepbI

3apngad.

1. OmpemennTe KOJMYECTBO YACTHUI[ BO3AyxXa B KJacCHOW KomHaTe (pas-
MepBI JaHbl UJIU TPeOyeTcs MX OIEeHUTH, U3MEPUTH) IMPU HOPMAJIbHBIX
ycaoBuax. MonsapHasa macca Bosayxa 29 - 1073 xr/moub.

2. MoxHO JIM dYaCTUIIBI BO3AyXa, HaXOAAIMecad B KoMHaTe (pa3Mepsl
IaHbI), IIOMECTUTh B CTAKaH, €CJIU MUX PACIOJIOKHUTH IIJIOTHO APYr K
ApyTy?

3. ITouemy cormacato MKT mesmom MoxXHO uepTuTh Ha mocke? Ilouemy
Iaske C HeOOJIBIIIOM BBICOTHI OIMACHO HphIraTh B BoAy miammsa? Ilo-
yeMy, AJIsI TOTO YTOOBI BeCh uail OBICTPO CTAJ CIAAKUM, €ro IIOMeIIu-
BaroT? Ilouemy nuddysusa B KUIKOCTAX IIPOUCXOAUT MeAJeHHEEe, UeM
B rasax? Yem o0BJCHUTH HEOIDAHWYEHHOE pAaCIIUpPeHue rasoB?

3. OcranbHbIe IMKOJbHUKHU CAMOCTOSTENBHO PEIIalT 3aJadil; UM
mpeajiaraeTcs Bechb 00BEM pabOTHI BMecTe C JOMAIIMHUM 3aJaHUeM.
MoOXKHO HIPOJOJIXKUTEL PelleHre 3aqad y TOCKH.

IV. Homawmnee s3adanue: § 59; yup. Ha c. 193 (4, 5).

FNABA IX. MOJIEKYNIAPHO-KUHETUYECKAA TEOPUA
WOEAJIbHOIO rA3A

Marepuas gaHHOM IJIaBBI IIPEACTABJIECH B yueOHUKe B ABYX TeMax, HO,
C HaIlleil TOYKU 3pPEeHus, BCe OTU CBeAEHUA O0OBbeIUHEeHBI OTHON U caMoit
TIPOCTOI MOJEJILIO BeIlleCTBa — HUAEAJbHBIM rasoM. IIpuuém comep:raHue
€CTEeCTBEHHO BIIMCHLIBAETCS B JIOTUKY «(aKThl — MOJEJIb — CJIEACTBUI».
ITocnemoBaTeIbHOCTh PACCMOTPEHUSA MaTepuajia MOJHOCTBIO COOTBET-
CTBYeT Yy4eOHUKY.

B wurtore mpexmosiaraerca opMupoBaHUe CIAEAYIOININX YMEHUH:

— uaJjlaraTh MaTepHaJl TeMbl 0 JIOTuKe «(paKThl — MOAedb —
CJIeJICTBUS»; OTJANYATH (DAKTHI OT MOJeJieil, a CJEACTBUSA OT THUIIOTE3;
OIpene/siTh I'PAHUILI IIPUMEHHMOCTH MOIEJUN <«HUAeabHBIA ras», ra-
30BBIX 3aKOHOB; BBIIBUTATh T'MIOTE3HI IJIS O0BACHEHUS M30IPOIECCOB;

— IPUBOAUTH (PaKThI (OHBITHI, Pe3yJIbTAaThl HAOJIIOMEHUI) B IIOX-
TBepsKIeHue OCHOBHBIX mojoxkenmit MKT, ocHOBHOTO ypaBHEHUS
MEKT, cupaBemiMBOCTA MOIEJU «HUIEAJNbHBLIN rasd» W Ap.; 00bSICHATH
ra3oBble 3aKOHBI Ha ocHoBe mojoxkenmit MKT;

— OIMUCHIBATH COCTOSTHME MAEAJIbHOTO rada M M30IIPOIIeCCHl B HEM,
B TOM YHCJIE€ OMpeNeATh MUKPO- U MaKpolapaMeTphl rasa; JaBaTb U
00bsICHATH rpaduuecKoe m300paskeHUe IIPOIECCOB;
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— U3MepATh TeMHOeparypy, 00bEéM, AaBJIeHWE C YUYETOM HOTPeIl-
HOCTeH; IJIaHUPOBATh UM MPOBOAUTH OUBITHI IO HAOJIIOAEHUIO M30TEP-
MHUYECKOr0 W M300apHOTO IIPOIECCOB.

Ypok 1. OcHoBHOe ypaBHeHue MKT npeanbHoro rasa

3amaum ypoKa: yriiyOUTh IPEICTABJIEHUS O MOMJEJU «UAeaIbHBINA
ras»; Ha OCHOBE IIPUHIIHIIOB MOJIEKYJIAPHOH (DU3UKU BBIBECTH OCHOB-
Hoe ypaBHeHme MKT wupeanpHOro rasa; ImokKasaTh CTAaTHUCTUYECKUH
XapaxkTep IIOJYYEHHOI'O 3aKOHA.

Ilman ypoka

Jdransl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. TIlocramoBKa yueOHOIL 30 Coobriienne yuuress. PpoH-
npobsembl. Vgyuenume HO- TaJabHbIe Bompockl. Pacckas.
BOTO MaTepuaja Becena. Pa6ora c¢ yuebHU-
KOM. 3alucu B TeTpamu
II. OrpaGoTka 3HaHUI 10—15 Pemrenue zamau
III. TloagBemeHMEe UTOTOB. 2—3 Brigenenue riaaBHOTO

rT.[OME’:lI.T.IHee 3alaHue

I. Hayka GopmyIupyeT 3aKOHBI AJIs MOAEJeH, M eCJIU CTOUT 3aJada
U3YyYUTH IIOBeJeHNe ra3oB, TO HAJ0 cHauyajga IOCTPOUTH HX MOIEJIH.
Ilyia rasa y Hac BBeJleHa MOJeNb «upeadbHbIN rasz». (IloBropenume u
yriyojeHre MOHATUH € HCIIOJAb30oBaHueM yuebHuMKa — c. 200—201.)

1. OGcy:xmaioT gonpocsyl: 3aueM codnaércs momesb rasa? Kax o6mb-
SCHSIETCsS [OaBJIeHMEe Tra3a C IOMOIILI0O MOIEJUW <«UJeaJbHBIN Tas» u
Ha ocHoBe moJoxkeHuii MKT?

DopMyIUPYIOT CIAEAVIOIIYIO Y4eOHYI0 npobJiemy YPOKa: MOJIIyIUTH
3aKO0H, O0BACHAIOIIUI JaBJieHUe rasda Ha ocHoBe mpexacraBiaeHuit MKT.

2. Ucxomubie mogoskeHus (uMaer, TUIIOTe3bl) AJIs HAIero BBEIBOAA:

a) MojesJb rasa — wuAeaJbHBIA ras;

0) m3-3a XAOTWYHOCTU [ABUKEHUS UYaCTUI[ HET BBLIOPAHHOTO Ha-
IpaBJieHUsI, T. €. B CPeJHEeM UMCJIO YaCTHUIL 110 JIIOOOMY HAIIPaBJIEHUIO
IeKapTOBOM CHCTEMBI KOOPAMHAT OOWHAKOBO;

B) cocTOosdHMEe rasa (MakpomapaMeTphbl) OIMHAKOBO BO BCeX €ro 4ya-

F .
CTAX; OaBJIEHUE p = E omnpenesideTcda MOEerMCTBHMEM YaCTUIl ras3a IIpu

CoyIapeHuHn CO CTEeHKOM cocyna.

3. BeiBox ypaBHenusa. IIpoGiema onmMCaHUSA JBUMKEHUS YaCTHI]
rasa B TOM, YTO OOJIBIINYI0 COBOKYIIHOCTH XAOTHUYHO ABUIKYII[UXCS
YacTHUIl OOBIYHBIMU (PU3UUYECKUMU BeJIUYNHAMU HEJIb3sl OXapaKTepu-
30BaTh. BBOAUTCA IMOHATHE O CpegHEll KBaAPATHYHON CKOPOCTH Kak
XapaKTepPUCTUKE BCEX YACTHUIL, a TAKiKe IIOHSATHE O CpeJHel KUHeTH-
YEeCKOM SHEPruy 4YacTHI[ rasa.
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4. Tlpu MCIOJBb30BAHUMN yUYEOHHKA OPraHU3yIOT BBIBOJ OCHOBHOTO
1 —2
ypaBuenua MKT p = 3meD (memaioTcs 3amucu B TeTPanm).

Bonpocvt 0ns opzanusayuu 6Oecedvl: TOUEMYy IIOJIyUYEHHBIA 3a-
KOH HasbIBaioT cratuctudeckuM? (OrBerT. OH ycTaHaBIUBAaeT CBA3b
MeXKAy MaKpollapamMeTpoM BCeH CHCTeMbl M MHUKpOIlapaMeTpaMH ua-
CTUI, YCTAaHABJIWBAET <«IOPANOK U3 xaoca».) IIpuMeHMMO JU 9TO
ypaBHeHUe i omHOU uactuipi? Ecam 3aKoH chopMysupoBaH, TO
Kakue CJIEeACTBUs, Kacalolllmecs IIOBeJeHUsS rasa, MOYKHO IIpeAcKa-
3aTh HA OCHOBE 3TOr0 3aKOHA?

II. OrpaboTka opraHuadyeTcsa IIO CJEAYIOINIEeMY ILJIaHy: a) IIpoBe-
neHue mojmenabHOro onvima (9, c. 127—128); 6) pelieHue 3amau:
II., Ne 292, 296.

II1. Bonpocwvl 0 nodgedeHus umozog: ITO yCTaHABINBAET OCHOB-
woit 3akoHn MKT wugeansnoro raza? CopaBeijuB JW 3aKOH AJs He-
oouibioro umesaa dactuil? Kaxme pusnuecKue XapakTEePUCTUKU Irasa
MBI MOJKE€M Ha OCHOBE JTOTO 3aKOHA OIPeIesUThH?

Homawnee 3adanue: § 60; yup. Ha c. 204 (ET9).

Ypok 2*. PeweHue 3apay

3amaum ypoka: chopmMupoBaTh ymeHue npumeHsaTh 3Hanuma MKT
ueaJlbHOTO Tada NPU pelleHUU KOHKPETHBIX 3ajad.

I. B Hauase ypokKa IOBTOpPsETCA M3YUYEHHBIN TEOPETUUYECKUN Ma-
Tepuasl.

1. Yuamuecs MUCbMEHHO OTBEUAIOT Ha G0NPOCHL: KAKOBBI CMBICT U
suauyenue ocHoBHOro ypaBHenus MKT wumeanbuoro rasa? Kax mouy-
YUTHh YpaBHeHUE HAeaJbHOTO rasa?

2. Pemenue 3agau us § 61%.

3. ®poHTaNBHEIA ompoc. IIpym HANTMYUU MOAXONAIIUX TECTOB TEO-
PUI0O MOYKHO IIOBTOPUTH II0 HUM.

II. Camoe r1aBHOE — TIPU DPENIEHWH 33JadU 00ECIIEUNTH aKTUBHOCTH
MIKOJILHUKOB. [[J1s1 9TOTO ciieyeT coueTaTh MHAUBUAYATIBHOE U KOJLIIEK-
TUBHOE DellleHNne, KCIIOJIb30BaTh 3JIEMEHTbl COPEeBHOBAHUSA, UETKO KOH-
TPOJIMPOBATH W OIleHWBaTh pabory. IIpmBeném mpumepsl 3amad.

1. Onpe;:(emxITe KOHIIEHTPAIXuI MOJIEKYJI KHCJIOpOoaa, €C/JIX IIPDU AAaBJIEHUU

0,2 MIla cpenusaa KBagpaTHdYHas CKOPOCTH MoJieKyJa paBHa 700 m/c.

2. Tlouemy He MJIAaBUTCSA HUCKYCCTBEHHBLIN CIYTHUK 3€MJM, XOTS HA BbI-

core 1000 kM TemIepaTrypa BO3AyXa HECKOJbKO ThICAY I'PAgycoB?

Samaumnm: II., Ne 297, 298, 299.
II1. Jomawnee 3adanue: yup. Ha c. 206 (1, 2).

Ypok 3. Temnepatypa Kak MaKpOCKonuyeckas
XapakTepucTuka rasa

3amaum ypoka: yryIyOUTh IIPECTABJIEHUA O MaKpo- U MUKpoOIapa-
MeTpaxX HMIeaJbHOTO r'a3a; BBECTHU MOHSTHE O TEIJIOBOM PABHOBECUU U
oIpefie/ieHNe TeMIIePaATypPhl; YCTAHOBUTH CBA3b MEMKIY TeMIIepaTypOit
rasa M cpeaHell KMHETHUYECKOM sHepTruel MOJIeKyJ rasa.
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Ilman ypoka

Jdransl ypoka

Bpemsa, mun

IIpuémsr u1 MeTOaBI

1. IToBTOpPEHUE

II. I3yuenne HOBOTO MaTe-
puaia

III. Orpaborka 3HaHUI
IV. IlogBeneHure UTOroB
V. Oomaminee 3amanue

5—7
25—30
10
2—3
1—2

PDpoHTaANBHBIE BOIPOCHI

Pacckas. Becema. Pabora c
yuebHUKOM. OnbIT. 3ammcu
B TeTpanu

Pemrenne zazau
Brigenenue riaaBHOTO

3amnnck Ha JOCKe

I. IloBTOpPEHME 3aKJII0OUAETCA B IIPOBEPKE DEIeHUs JOMAIITHUX 3a-
Iad, GpOHTATIBHOM OOCYKIEHUH 80NPOCO6: KaKkue (QU3UUEeCKUe CUCTe-
MBI MBI udydaem? KaxkuMmu mapamerpamMu uxX XapaxkTepusyem?

II. IsyueHue HOBOTO MaTepuaJia CJeIyeT JIOTUKe yuyeOHUKA.

1. TloBTOpeHue u yrayOJyieHUEe IIPENCTaBJIEHUN O MaKpO- U MHUKPO-
napamerpax rasa. Bonpocvl 0as o6cyxicOenus: Kakue MaKpoXapak-
TEPUCTUKU MCIOJb3YIOTCA [AJf ONMNCAHUSA COCTOAHUA AAaHHOTO rasa?
Kakue xapaKTepHUCTHUKN ra3a MOYKHO CUUTATH OoJsiee (pyHZaMEHTaIDL-
HbIMU?

2. TenJaoBBIM PaBHOBECHEM HA3bLIBAIOT COCTOSHUE CHUCTEMBI, IPU
KOTOPOM BC€ MAaKPOCKOIMWYECKHe IlapaMeTpPhl OCTAIOTCA HeU3MeH-
HBIMU. Bonpocvl 0na opeanuszauyuu Gecedvl: M3MEHsAETCA JU Macca
CHCTEMBI IIpM TelsIoBoM paBHOBecum? IIpoumcxonutr jum TemiaooOMeH
MeXKAY CUCTeMaMM IPH WX TeIaoBoM paBHoBecuu? IlpomcxomuT au
u3MeHeHVe MUKPOIIapaMeTpPOB IIPM TEIJIOBOM DPABHOBECUU CHUCTEMBI?
Haxomurca nm Boja B cTakaHe B TEIJIOBOM PaBHOBECHU CO CTaKa-
HOM? B uéM cocTOMT MeXaHW3M YCTAHOBJIEHUS TEILJIOBOTO DaBHOBE-
cud cucreM c¢ Touku 3pernusa MKT?

3. Oco0eHHOCTH TeMHIepaTypbl KaK MaKPOCKOIHMYECKOH Xapak-
TEPUCTUKU Tasa: a) U3MeHAeTCs IIPU N3MeHEeHUU COCTOSHUA TIasa;
6) XxapaxKTepu3yeT COCTOSHUE TEIJIOBOTO pPABHOBECUA CHUCTEMBI;
B) yKasbIBaeT HaIpaBJeHUEe TeIJI000MeHa MeKAy CHUCTeMaMU; I') MO-
JKeT OBITH M3MepeHa.

Crnenyer pacckasd IO IUIAHY: IIPUHIIUII U3MEPEHUS TeMIepaTyphl;
uzeajbHasA TasoBasg IIKaJa TeMIepaTyp; KUAKOCTHBIN TepMOMeTD;
TeMIeparypa B rpagycax Ilenbcusa; IpaBuia M3MepPeHUA; IIOTPEITHO-
cTu. ¥ [OCKU HIIKOJBHUK peIlllaeT IIpodjeMy: MOYKHO JIM 3a CEKYHIY
IaHHBIM OPUOOPOM M3MEPUTH TEeMIIepaTypy Bombl B craxkaune? Bonpo-
cvl 0aa opzanu3ayuu Oecedvl: B KaKUX CJIydYadaX TPyAHee U3MEPUTH
Temueparypy? MOKHO Ju CUHTATh, UTO Teja B KJacCe HAXOLATCA B
TerioBoM paBHoBecuu? (OrTBerT. Her.) Ilouemy? Bauser su Bpems
U3MepeHUs Ha IOTPEIIHOCTU u3MepeHud?

4. Jlajmee OCHOBHOH #ABJIAETCA CJIeAyIOIIasg YueOHaAs npoosema:
MOJKHO JIU TeMIIepaTypy rasa OIpelesUTh Yepe3d MUKPOCKOIUYEeCKUE
napamMeTpsbl.
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CHauaJia JOKasKeM CIIPaBeIJIMBOCTh TMIIOTE3BI O TOM, UTO IIPU TeI-
JIOBOM DPAaBHOBECUU CPENHSAA KUHETUYECKasd dHEPrusa MOJIEKYJ Jr00-

2 = ..
ro rasa ofuMHAaKoOBadg. VI3 ypaBHEHUSA p = gnE C YYETOM BBIPAYKEHUS

vV 2 =
IJIs KOHIEHTPAIMHU II0JydYaeM Py =3 E. Ecau skKcmepuMeHTaJIbHO

IOKas3aTb, UTO BBIpAa’KeHUeE B JIEBOM UaCTU AJIS ra30B, HAXOMAIUXCH
B DaBHOBECUM, OAMHAKOBO, TO TOTJAa OAWHAKOBA U CPEAHSAT KUHE-
TUYeCcKas SHeprus yacTtuil. [[eficTBUTeIbHO, B OHBITAX TAK W IIOJY-
yuiaochk (puc. 9.4 yuebHumKa). IlocTodHHaA AJA AAHHOTO TEILJIOBOTO

|4
COCTOAHUA BeJIUYMHA p? MOJKET paccCMaTpuBaThbCA KaK Mepa TeM-

neparypsl 0. OueBUAHO, YTO BRIpAXKAETCA OHA B mKoyJax. Cumraror,
yro 0 = kKT, rne Bk — mocroanHas BoiabiMana.

v
ITo yueGHUKY Ha OCHOBE BBIDAKEHUS pW = kT oupegnensior ab-

COJIFOTHBIA HYJb TeMIIepaTyphl, BEIOUPAIOT a0COJIIOTHYIO IIIKAJIY TeM-
meparyp.

|4 ..
5. Jlerko BUIETH, UTO IIPU % = kT c y4éToM OCHOBHOI'O ypaBHEe-
2 = .
HUA p = gnE BhIDaKe€Hue CBA3U TeMIlepaTyphbl M CpeagHelr KMHETH4Ye-

. = 3
CKOIl DHepPruu MOJIEKYJ rasa Oymer caeayoomum: E = EkT' MosxHO

JU Ha OCHOBE JTOTO COOTHOIIEHUA CUUTATH TEMIIEPATYPY MUKPO-
cxonunueckum mapamerpom? (OrTBeT. Her, HO mo Temieparype rasa
MOJKHO CYIUTH O CPeJHEH KUHETUYECKON SHEPTrUU MOJEKYJI.)

III. IIKOMBPHUK y OOCKU C IIOMOIIBIO YUUTEJS PeIlaeT 3amgauy.

Onpenenure ILUIOTHOCTH asora mnpu Ttemmeparype 27 °C u jgaBieHUn

100 xIla.

IV. Bonpocvl 0 8vlleseHUs 2/lA8HO20: UTO XapaKTepuUsyeT TeM-
neparypa? fBasgerca au TeMIiiepaTypa MuKpomnapamerpom rasa? (Ot -
BeT. Her.) KakoB cmbica Temneparypbl coriaacHo MKT? Ects au
TPaHUNbl IPUMEHUMOCTUA y 3TOTO IMOHATUA IPU ONUCAHUU CHUCTEM?
Yem pasauuaioTcs pasHble ITKaJbl U3MEPEeHUs TeMIepaTypbi?

V. Homawnee 3adanue: § 62—63; II., Ne 306.

Ypok 4*. PeweHune 3apaud

B mauase ypoka HOOBTOpPAIOT AoMaIlllHee 3aJaHue, HO OJHOBpE-
MEHHO Yy JOCKU OJAWH H3 IIKOJbHUKOB peIllaeT HOBYIO TUIHUUYHYIO
3agauy.

1. Ha CKOJIBKO IPOIIEHTOB YBEIUYUTCS CPEIHAS KUHeTHUecKas 9Heprus

MOJIEKYJ Trasa IpHU ero HarpeBaHuu or 7 gmo 27 °C?

TpyaHocTu maHHOTO ypoKa CBA3aHBI HE TOJBKO C OpraHm3almuein
IeATeJbHOCTU IMIKOJBHUKOB, HO U C IIom0opoM 3amau. I[1s opueHTHU-
pa mpejJjaraeM HECKOJIBKO 3a[ad.

2. Kak u mouemy M3MeHSATCS MOKA3aHUsS JKUIKOCTHOI'O MAaHOMETDPA, eCJu
B KO0JIOYy KaIHYTh HECKOJbKO KameJyb coumpta (puc. 91)?
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3. CKOJIBKO MOJIEKYJI COHEPIKUTCA B
Kucyopose Maccoit 1 xkr? Yemy pas-
HO [JaBJI€eHHEe a30Ta IIPpU IIJIOTHOCTU
1,6 xr/M°, ecan cpemHSA KBampaTHy-
Has CKopocTh ero moJiekysa 500 m/c?

4. Tlpm wmHarpeBaHUM BOILI TeMIIepPaTy-
pa mosbicuwiack Ha 40 °C. Boipasu-
Te W3MeHeHUe TeMIepaTypbl BOAbI B
KeJIbBUHaX. MOKHO JII TePMOMETPOM
U3MEPUTh TeMIlepaTypy BO3AyXa Ha
BeicoTe 100 x™m? Ilouemy?

omawnee 3adanue: yup. Ha
Puc. 91 c. 215 (ET9); II., Ne 307, 308.

Ypok 5*. 9KkcnepumMeHTanbHbIi METoA4 onpenenieHus
CKOpOCTEen MOoJieKys rasa

3amauu ypoKa: PAaCKPBITh OCOOEHHOCTH 3KCIEPUMEHTAIHHOTO
MeTO/a; PacCMOTPETh CTATHCTUYECKOE paclpeeieHre MOJIEKYJ
110 CKOPOCTAM KAaK YaCTHBIA MPUMED CTATUCTUYECKON 3aKOHOMED-
HOCTHU.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOaBI
1. IToBTOpEHUE 10—15 ITpoBepka mgomarirHero 3a-
IaHUA
II. Visyuenue u oTpaboTKa 20—25 Pacckas. Becema. Pabora c
HOBOT'O MaTepuaja yueOHUKOM. Pertenue 3amau
III. TloagBemeHME UTOTOB. 5 Brigenenue riaaBHOTO.
HomatrHee 3amaHVe 3amnuch Ha JOCKe

I. B zaBucmMoOCTH OT YCJHOBUI M TPagUIUNA IIOBTOPEHHNE ILIAHN-
pyeTcs C IIOMOIIBIO CJEAYIOININX HPUEMOB: a) MUCBMEHHBIA OIIPOC IIO
Teopuu — OIlIpeaejieHurue TeMIiepaTypbl, CBA3b TeMIIepaTypbl WU Cpen-
Hell KMHETUYECKOUN JHepruu MOJEKYJ; 0) oOCyKIeHMe PeIleHUs I0-
MaITHUX 3ajad; B) IPOBEPKA TEOPUU C IMOMOIIHIO TECTOB.

II. IsyueHue HOBOTO MaTepuajia MOYKHO IIPOBECTU B CJENYIOIIei
IOoCJeq0BaTEJIbHOCTHU.

1. TlocraHoBKa yueb6HOU npoOsemv.. B dusure paspabaTriBaeTcsa
0O0JIBbIIIOE KOJUUYECTBO PACUETHBIX (POPMYJI, OHU CUJIBHO YIIPOIIAIOT
n3yUYeHUre CBOMCTB Pa3IMUYHBIX O0BEKTOB — OT 3BE3JA M0 aTOoMOB. VX
IOJy4YaloT Ha OCHOBE HuIel, mopeseii, rumore3. Ho mocTosaHHO cmpa-
BeIJINBOCTh TEOPUU IPOBEPSAETCS DKCIEPUMEHTOM. ECTh JIM BO3MOMK-
HOCTh M3MEPHUTh CKOPOCTh MOJeKyJa? U coBmagyT Jix OaHHBIE 9KC-
nepuMeHTa C PACUETHBIMU?
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NAv

0 Av v
Puc. 92 Puc. 93

2. Meton ombita IllTepHa m3yuyaeTcs II0 yYeOHUKY C HCIIOJIbB30Ba-
HUeM pucyHKa 9.7 yueOHUKA. OOCYKIAIOTCA 60NPOCHL: TIOUEeMYy U3 IU-
JUHIPA BBIKAUYNBAIOT BO3aAyX? CKOPOCTh KAKKUX ATOMOB OIIpPeaeisaeTcs?
OnpuHakoBasi Ju CKOPoCTh aToMoB? B uém aro BhIipaskaerca? (Ha mocke
BBIMMOJIHEH pucyHOK 92.) B Kaxmx 00/acTsX BHEINHEro IMJINHIPA —
A nnmu B — okxasaiuch HamboJsiee ObICTphIe aTOMBI cepedpa? Bricka-
JKUTE TPEeNIoJIOKeHUe, 3aBUCUT JIA BUJ IIOJOCKU OCEBIIIET0 Ha I[U-
JUHIpPe cepebpa OT TeMIepaTyphbl HUTU HaKaja.

3. Ilomyuenme pacuérHOii (OPMYJbl, €€ uHTepIperanus. Pac-
mpegeseHre MOJIEKYJ II0 CKOPOCTAM OBLIO TEOPETHUUYECKHU II0JIyde-
Ho MaxkcBesiom B 1860 r., 3amosnro go ombiToB IllTepua (pumc. 93).
PaccmarpuBaeTcs TeopeTuuecKas 3aBUCUMOCTb, KOTOPas B TOYHOCTU
TMOATBEPANJIACh DKCIepUMEeHTa bHO. [lesaroTcs 00Iiiie BBIBOMBI.

4. Permaercsa HECKOJbKO IIPOCTBIX 3agad: a) yop. Ha c. 218;
0) KaK MOYKHO WMHTEPIPETHPOBATH Pa3MBITOCTH ITOJOCKU cepedpa Ha
muauuaape B ombiTe IllTepHa?

II1. Jomawrnee 3adanue: § 64%; yup. Ha c. 218 (EI'9).

Ypok 6. YpaBHEeHue COCTOSHUS upeanbHOro rasa.
PeweHue 3apauy

3amaum ypoka: moJyuuTh ypaBHeHue MeHgeneeBa— Kiaaneiipona;
copMUPOBATL YMEHHE PACCUMTHIBATL IIapaMeTpPhl rasa C IOMOIILIO
9TOr0 ypaBHEHUA.
Ilnan ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. TloBTOpEHUHE 15 ITuceMeHHBIT OIIPOC
II. MI3yuenne HOBOTO MaTe- 10—15 Pacckas. Becema. PaGora c
puaa yu4eOHUKOM. 3amucu B Te-

Tpagu

II1. OTpabGoTka 3HAHWI 15 Pemrenuve zamau
IV. IlogBeneHME UTOTOB. 2—3 Brigenenue riaBHOTO.
Momarlruee 3agaHvie 3amnuch Ha JOCKe
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I. IITkoNMBPHUKY HOpPenyIpesKJeHbI O IIPOBENEHUN KOHTPOJISA 3Ha-
HUU mo Teopum. IIpennaraemM 10 BapuaHTaM CJIEAYIOIIHE B0NPOCHL:
1%, Upnea u cxema onbita IllTepra. TpyauocTu m pe3yabTaThbl OObITA.
2%, PacupeneneHne MOJIEKYJ MO cKopocTAM. OCoOGeHHOCTU CTaTUCTU-
YeCKUX 3aKOHOMEPHOCTEM.

II. Yuurens kpaTko masaraeT HOBbIM MaTepumasa. Ilo xomy BBIBO-

m
na ypaBHeHusa pV = HRT 00CYsKIAI0OT 80NPOChL: KaK OIpenesaeTCs

KoHIleHTpanua rasa? B kaxkux equHuiiax oHa uamepserca? MoxkHO
JIV YHUBEPCAJIBbHYIO I'a30BYI0 IIOCTOSHHYIO CUNTATh (DyHIAMEHTAIBHON
nocroAHHOM? YTo omuckiBaeT ypaBHeHue MenpaeneeBa— Kiameiipona:
COCTOSTHUE WUIeaJIbHOTO Trasda WJIN COCTOSHUeE rasa?

II1. IIpemyaraercsa obpasel pellleHUA 3a a4y Ha UCIOJb30BaHUE
YPaBHEHUSA COCTOAHUS UeaJbHOTO rasa. YUYeHHK C IOMOIIbIO YUUTe-
JiA penraeTr e€ y TOCKH.

1. Ompegmennre Maccy BOLOPOIa, HAXOIAIIEIOCsA B 0Oajl/IOHE BMECTHIMO-
crpio 20 o1 mox pasienuem 830 klIla mpu Temmeparype 17 °C.

Ananus gusuueckozo asnreHus. O0beKT nsdyuennsa — rasz. C HUM HU-
Yero He TPOUCXOAUT, T. €. OH HAXOAUTCS B PABHOBECHOM COCTOSTHWU.
(Muaue HEBO3MOIKHO ObLIO ObI TOBOPUTH O €0 JABJIEHUU U TeMIlepaType.)

Hoes unu naan pewerus. MOXKHO I BOCIOJIB30BATHCA AJIA OIMU-
CaH’sA COCTOSHUSA rasa MOJeNbIo «MIealbHBIN ras»? Ha aTor Bompoc
HeT mpAMoro orsera. Ho Kakoil y Hac BbIxon? MOKHO BBICKa3aTh
IPEIIIOJ0KeHNe, UTO UAeaJIbHBIN ra3 Kak MOAEeJ]b JIJIs HAC MOIXOINT.
A Tpu pelreHWU TOCMOTPUM, OYAYT JU IPOTUBOPEUUBHI CJIEICTBUSI.

Pemenwue. I3 ypaBHEHUA COCTOAHUA HPSIMO BBIPAXKAETCA Mac-
ca, 3HaueHusA mepeBoasaTcsa B cuctremy CU, BeimosiHserca pacuér. Ilo-
JydaeM oTBer: m = 14 r.

Ananus pewenus. UucioBoe 3HaAUEHME MAacCChl IIOJIyUUJIOCh B pas-
YMHBIX mpenesax. IIpyu BepHOM BBIUKUCIEHUU 3TO TOBOPUT O IIPABOMEP-
HOCTU KCHOJIb30BAHUSA MOMEJU <«HUAeaNbHBIM ras» IJisd ONMCAHUS Ha-
mrero raza. OKoOHUATeIbHBIM apryMEHTOM B BBIOOpPE MOJENU ABJISETCS
npaxkTuka. Ho B Halllem ciiyuyae MbI He 3HaeM, TaKOBa JU ObLIa mMacca
rasa Ha caMoM gejie. Kak BbI gymaeTe, OOJIbIlle OHA WJIU MeHbIIe?

VueHMKHN CAMOCTOSITEJILHO PEeIlalT 3agady.

2. Yemy paBeH 00bEM HOEAJLHOIO rasa, B3ATOr0 KOJHUYECTBOM 1 MOJIb,

npu HOpManbHBIX ycioBuax (T = 273 K, p = 101 325 IIa)?

IV. Bonpocvr 05 6vi0eseHus 2/1a6H020: UTO MBI CETONHA U3YUU-
au? Kaxoit dusuueckuii o6bekT paccmarpuBaiu? (OrBer. Tas.)
Kakyio momens mcmoabsoBanau? (Orser. Uneanbusniii ras.) Kak mo-
JYYUJIN YpaBHEHUE IJIA COCTOSAHUA uaeaabHoOro rasa? MosKHO ju Ha-
3BaTh ypaBHeHue MenzgeneeBa— Kiamelipona 3aKoOHOM?

Homawnee sadanue: § 66; yuop. ma c. 223 (EI'9).

Ypok 7. Fa3oBble 3aKOHbl. PewneHne 3apay

3agaum ypoKa: BBECTH IIOHATHE 00 M30IIPOIecce; IMOJYUYUTh I'a30-
Bbl€ 3aKOHBI, JOKA3aTh UX CIPABEAJNBOCTL OKCIEPUMEHTOM; chop-
MUPOBATHL YMEHUS BBIAEIATH W OINMCHIBATHL H30IIPOIECCHI.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. TIlocTaHoBKa yueGHOI 3—4 Coob6iierue yuurtesns. @PpoH-

IpPOGJIEMBI TaJbHBIN OIPOC

II. VIzyueHue HOBOTO MAaTe- 25—30 Pacckas. Becema. OubIThI.

puaia Pa6ora ¢ yuebHUKOM. 3a-
OuCHU B TeTpagu

III. OrpaGoTka 3HaHU 10—15 Pemrenne samau

IV. IlogBeneHre MTOTOB. 2—3 Brigenenue riaaBHOTO.

IomanrHee 3amaHVe 3amnmuch Ha JOCKe

I. TIloBTOpPsAAETCA pelieHVE 3akad, (GPPOHTATIHHO — OCHOBHBIE BOIIPO-
Chl TEOPUH.

II. ITpuBeném mocJieLOBATEILHOCTh M3YUEHNsS HOBOTO MaTepuaja.

1. Yuurenb naéT ompeneseHMEe HM30IMpoIlecca KaK IIPoliecca M3MeHe-
HUS COCTOSIHUSA Tasa IPU HEeM3MEeHHOM 3HAUEeHWM OJHOTO W3 ero rmapame-
TpoB. OOCY:KIAIOTCA 80npOChL: KaKWe 3TO MOTYT ObITh mapamerpbi? Ka-
KOBBI IIpmumHBI m3omporieccoB? (OrBeT. B 00mem ciyuae — BHeUTHUE
eficTBUS HA CUCTEMY, T. €. COBepIlleHre paboThI, COODIIEHNEe SHEPTUU.)

2. N3orepMuuecKkuii Ipouecec: oIpelesieHre, IMOJyUYeHUe ypaBHe-
HUS, TrpaduyecKoe omucaHme Ipoiiecca, sxcmepumeHnT (09, c. 109 u
Ip.), U3 UCTOPUU OTKPBITUA. Bonpocwl 014 opzanudayuu Oecedvl: Ka-
KHe ImapaMeTphl rasa OCTAIOTCsS IMOCTOSHHBIMU IIPU U30TEPMHUUECKOM
npoiiecce? Kak sTu yc/ioBusI 00eCcIriednBaiOTCa B OIIBITE C CUIb(GOHOM?
ITouemy coramacumo MKT npu ymenbmieHum o0béMa pacTET AaBJIEeHUE
raza? (OrBerT. CorsacHo dopmyse p = nkT npu yBeJIUYEeHUU KOH-
IeHTPaIlluu PAacTET AaBJIEHUE.)

3. U306apHbIii mpouecc (aHaaoruuuo). Bonpocvl 0as o6cyxicde-
HUs: CKOJBKO IIPOIlecCcOB m3o0OpaskeHo Ha pucyHke 10.2 yueOHUKA?
Kax pgoxasars, uTOo p, > p;? Kak ¢ momompo cuiab(oHa MOXKHO DKC-
IepPUMEHTAJIbHO IPOBEPUTH BBHIMOJIHUMOCTL 3akoHa [eii-Jlroccaka?

4. HNzoxopHbIii mpouecc. Bonpocvl 0asa 00cyniOeHus: MOKHO JIT
rpadur ms3oxops!l (puc. 10.3 yueOHMKA) ITPOBOAUTL M3 HadaJa KOOP-
nuuat? Ilouemy?

III. PexomeHayeM paccMOTpeTh IIPOCTHIE 3amadu.

1. Kaxoit mipoiiecc IpOUCXOAUT C Ta30M, rpapux
U3MEHEHUA COCTOAHUSA KOTOPOTO UB00PAKEH
Ha pucyHke 947 KaxkoBbl mapamMeTrphl Ha-
YaJIbHOTO W KOHEYHOI'0 COCTOAHHM IIPOIec-
ca? CKOJIBKO BOOOIE OBIJIO COCTOSHMUI raza? P - —_—
(Heompenenénuno wmHOro.) Kak m300pasuTh 0
aTOT mpomecc B KoopaumHatax pT u VT?

P

2. MoskHO JM TpencKasaTh, KaKoi 00BEM Oy-

IeT 3aHMMAaTh ras mpu Temmeparype 77 °C, 0 1 '2 é 4 V. n
ecau npu Temmepatype 27 °C ero o6séM co- ’
craBiasger 6 sn? Kax sto cmenars? Puc. 94



IV. Bonpocwvl 0na nodsedeHus umozog: MOYKHO JU CUATATHL Ias3o-
BbI€ 3aKOHBI CJIEACTBHEM M3 YPABHEHUA COCTOAHUA HNAEaJIBHOT'O rasa?
IIpumeHUMBI v Ta30BbIe B3aKOHBI JJiA cMecu raszoB? KaxkoBwl rpanm-
IIbI IIPMMEHNMOCTHU TI'a30BBIX SaROHOB?

Homawnee 3adanue: § 68, 69%; yop. Ha c. 232 (1, 2, uHIUBU-
nyajJgbHo — 3amauu mu3 EI'9).

Ypok 8*. PeweHue 3apad

Vuurens moadupaeT TpPagUIIMOHHBIE 3amadu. IS WHIWBULYAJb-
HOTO pellleHud PEeKOMEHAYyeM cJeAyIoliue 3aadu.

1.

2.

T'as us cocrossuua 1 Hamo mepeBecTu B coctosHue 2 (puc. 95). Ilpen-
JIOJKUTE IIPOIECCHI, C IIOMOIIBI0 KOTOPBIX 9TO MOYKHO CHAEJIaTh.
O0BEM IIy3BIpbKA BO3AyXa II0 Mepe BCILIBIBAHUS €ro CO JHA 03epa Ha

MOBEPXHOCTh yBeJIMYMJCA B Tpu pasda. Oupenenure riayOuHy o3epa.
Ilpu pemreHVy BBIMOJIHUTE PUCYHOK.

. Kak m Ha CKOJBKO MBMEHHUTCSA Macca BO3AyXa B KOMHAaTe 00BEMOM

200 m® npu mosbimeHmm Temmeparypel Ha 20 °C IpH HOPMAJIBHOM
aTmocdepHOM maBieHuu, pasuom 101 325 Ila?

B xonme ypoka (15 MuH) IpOBOAUTCA TPEHUPOBOUYHAA CAMOCTOM-
TeJbHasE padora.

Bapuanm 1

. O0béM rasa mpu IOCTOAHHOI TeMmIieparype usmeHmics ot 4 mo 6 u,

a paBieHue msMeHusoch Ha 0,75 - 10° ITa. Uemy ObLIO PABHO IIEPBO-
HayaJbHOe JaBjeHue?

. Kakoit npomecc uzobpaxkén ma rpadure (puc. 96)? Kar ero ciexmyer

n300pasuTh B APYrUX KoopauHaTax?

Bapuanm 2

. Kakue mporeccsl m3obpaskeHbl Ha rpadure (puc. 97)? IlpemcraBbre

9TH mpolecchl B KooppamHatax p—T1T m V-T m yKakuTe HaIpPaBJIEHUS
uX Xoja.

. OmpezennTe Maccy BOSAYXa B BOSAYIIHOM Imapuke ofGbéMoM 2000 cm®

npu Temneparype 27 °C 1 HOPMAaJIBHOM aTMOC(EpHOM JABJIEHUM, PABHOM
101 325 Ila. MoasapHyio Maccy Bodmyxa cuutaiite paBHou 0,029 Kr/mMouib.

Homawnee 3adanue: § 70%; yup. ma c. 232 (3), Ha c. 235 (1).

V)

b

PA
2
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Ypok 9. JlaGopaTopHas paboTa «OnbiTHaa npoBepka
3akoHa lem-Jlioccaka»

PaGora mpoBoguTCa 10 MHCTPYKIUHK YUYEOHMUKA.

ITpuBeném mpuMephl JONOJHUTENbHBIX 3amaHui. 1. [IpuBenure
apryMeHTBI, KOTODbIE€ AOKAa3bIBAIOT CIIPABEIJIUBOCTH HCIIOJb30BAHUS
MOIeJU <«UIeabHBLIN rasd» B OaHHOM pabore. 2. Kaxkue rumoressl
(IpeAIooKeHA) Bbl MCIOJH30BaNN IIPU BBITTOJHEHUU PaOOTHI?

Homawnee 3adanue: II., Ne 349; mpeyio:KUTh TPOEKTHI OIpPee-
JIeHUs MAaccChl BO3JyXa B KOMHATe.

Ypok 10*. PeweHue 3apay. O6o0LWEeHue 3HaHNI

3amaum ypoka: CHUCTEMAaTHM3WPOBATH 3HAHUA 00 HeaJbHOM Tase;
chopMUPOBATH YMEHUSA BBIAENATH COCTOSHUE Ta3a W M30IIPOIECCHI,
ONMCBHIBATh WX (PUB3WUYECKUMM BEJIUUYMHAMU W 3aKOHAMU.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. OrpaboTka 3HAHUIL 15 Pemrenne 3agau. @poHTATD-
HBIN OIIpPOC
II. O6o6ieHEe TEeopeTUye- 10—15 Pab6ora ¢ Tabauneit. Becena
CKOT'0 MaTepuaja
III. Pemrenue 3amau 15 CamocroaTenabHad pabdora
IV. lomamuee 3amanue 1—2 Coo011ieHre yUYUTEIIs

I. YcTHO mOBTOPAIOT AOMAINHNE 3aJaul W Y JOCKH PEIIarT Io-
nobubsie M. MosKHO pasobparh 3amauy Ne 1 us yuebuHura (c. 233).
Yuurenar mpoBepseT 3alucU B TETPAILH.

II. B Geceme xommenTupyior Tabaumry 19. IIpumepHble g0onpocst:
KyJa Ha cxeMe cJiefyeT OTHEeCTU 3HAHUSA O T'PaHUIAX IIPUMEHUMOCTU
MOJeJU UAeaJbHOro rasa? MOoOMKHO JIM YTBEP)KIaTh, UTO TEOPUS HMe-
aJBHOTO Tas3a OCHOBaHA Ha MOJEKYJIAPHO-KUHETUUYECKUX IIpeCcTaBJe-
Husx? B Kakoii Qopme mepBoHAUAJIbHO OBLIO IIOJYYEHO OCHOBHOE
ypaBHeHUe uaeaJbHOTo raza? Ilouemy BeIpaskeHUe p = %nE CUHTAIOT
craTUCTUUYeCKUM 3aKoHoM? KaKwue elré craTucTuuecKue 3aKOHOMEp-
HOCTH OBLIV OOHAPY KEHBI IIPU M3YyUYEeHUU HuaeabHOro rasa? Yem oHum
OTJINYAIOTCSA OT AUHAMUYECKUX 3aKOHOMepHocTeii?

III. Pemmrenue 3amay TPOBOAUTCA C IIEJbI0 HOATOTOBKM K KOH-
TPOoJabHOUN pabore. Jlydllle Bcero mpeaioKUTh pellleHue 3amgad IIo
BBIOOPY (4—5 Bamau).

1. OmpegnenuTre AaBjieHMe rasda KOJHWUYECTBOM BellecTBa 1 MOJb, HaXOms-

merocs B cocyze obobémom 10 i mpu Temuepatype 27 °C.

2. T'az m3oTepMHUUYECKU CKUMAIOT OT 00BbéMa 6 s 10 o0BEMa 4 J, mpu

9TOM [aBiieHMe maMeHsercs Ha 0,75 + 10° Ila. OmupegenuTe mepBOHA-
JaJIbHO€ [OaBJIEeHHE ra3a.

IV. Jomawmnee sadarnue: § 69%, 70%; yop. Ha c. 235 (2—4).
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Tabauya 19

KyineTtnueckas Teopusa noeansHoro rasa

DaKTbl

* CylecTBOBaHME ra30B B IIPUPO/JIE; CBOMCTBA ra30B —
CYKVMIMa€eMOCTb, TaBJIEHUE U OP.

e ITonatua: Mmacca, faBjeHye, 00bEM U Ip.

* OKCIlepUMeHTaJIbHbIe (PaKThl: M3MeHeHNe JaBJIeHA
JIaHHOTO 00'bEMa rasa IIpy HarpeBaHUY,
u3MeHeHMe 00 bEMa rasa Ipy HarpeBaHUN
[PV IOCTOSHHOM JaBJIEHUM U JIP.

Monens

* Mogesb 1IeaJIbHOTO ra3a: a) MOJIEKYJIbl —
yIpyrye mapuky Ui MaTepruajbHble TOYKHA;
0) MOJIEKYJIBI XAOTUYHO ABMUSKYTCH, YIPYTO OTTAJIKIN-
BasACh NPV CTOJIKHOBEHNN; B) IOTEHIMAJIbHAA DHEPIUA
MHOTO MEHbIIIe KMHETUYECKOI, 1 €10 IIpeHe0peramoT

* IloHATHA: cCpeqHAA KMHETUYUECKA A SHEPTUA MOJIEKYJI
MIeaJIbHOTO rasa, abCoJII0THAA TeMIlepaTypa

¢ 3akoHBI: 0cCHOBHOe ypaBHeHue MKT naeanbHoro rasa:

p=nkT,;
ypaBHEHe COCTOSHNA UOeaJIbHOTO ra3a:
m
pV = 37 BT

Cnencreng

* Omnsit IlITepHa. TemmepaTypHbIE IIKaJIbI

* T'azoBble akonbl: Boitna— Mapnorra, I'eii-Jlroccaka,
ITapaa

* Pacuér mapametpos (p, V, T) ra30B

* O0’pACHEHNE ABJIEHUI IPUPOSB] ¥ TEXHUKN
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Ypok 11*. KoHTponbHaga paboTta

B saBucumocTu oT ycsoBuil pabora MoOKeT OBITH IpPeJIOoKeHa Ha
LeJbIl YPOK MJIM HA YacThb YPOKAa, JIyUIlle BCETO MCIOJIb30BAThH TECT
IPUMEPHO W3 IATHAAIIATH BOIIPOCOB.

rMABA X. CBOUCTBA BELLECTBA B TBEPAOM,
XNAKOM U TASOOBPA3HOM COCTOAHUAX

B sroii Teme (rnaBer 11, 12 yuebHHMKA) Ipu u3ydyeHUu (Qpuaude-
CKHUX #ABJEeHUH CcHadajla paccMaTpPUBAIOTCA WX MaKPOCKOIIUYEeCKUe
cBolicTBa ((hpeHOMEHOJIOTHUeCKOe OINMCAaHUe), 3aTeM Ha KadyeCTBEHHOM
YPOBHE TPUBOAUTCA OOBACHEHWE CBOMCTB Ha OCHOBE MOJIEKYJIAD-
HO-KUHETHYEeCKUX IIpeJCcTaBJeHnl (MHKPOCKOINYECKOe OINCcaHUe).
IIprHnMnUNaNbHEEIM B Ka'KIOM KOHKPETHOM CJjydae fABJIAETCA yCTa-
HOBJIEHVE CBA3U MaKpO- U MUKPOCKOIIMUYECKOTO OIMCAHUIH.

B BaBucumocTH OT ypoBHA OOy4YeHUs M YCJIOBUU MOMKHO HE pac-
CMaTpUBATH IIOHATHUE O PEaJbLHOM rase, COKPATUTH M3yUYeHVE CBOHCTB
JKUAKOCTEH M TBEDPABIX TeJ, WCKJIIYUTHL PACCMOTPEHUE TeIJIOBOrO
pacuIupeHus.

Ypok 1. PeanbHbin ras. Bosayx. MNMap

3amaum ypoKa: BBECTHU MOHATUS O PeaJbHOM rase, mape, HaCBIIEH-
HOM IIape; HOBTOPUTH (C yriaybjaeHreM) ABJICHUA NCIIAPEHUs, KOHIeH-
caluy W KUMNEHHUs; M3YUUTh XaPaKTePUCTUKU BJAKHOCTH BO3IyXa;
PacKpBITh MIPOSIBJIEHUE CTATUCTUUYECKUX 3aKOHOMEPHOCTEH B IIPOIlec-
cax HCIIapeHUs W KOHJEHCAIIMHU; PACIINPUTH IIPEACTABIEHUS IITKOJIb-
HUKOB 00 00BbeKTax NPUPOALI M CPEACTBAX MX OMHCAHUA; PACKPBITh
3HAUEHUE BJAYKHOCTH BO3[yXa IJA JKU3HEJeATEJbHOCTH 4YeIOBeKa;
GOopPMUPOBATHL MBICJIUTENBHYIO OEATEJbHOCTH II0 cxeMe «(aKThl —

MOJleJlb — CJIeACTBUA — DKCIEPUMEHT»; (popMUpPOBATh yMeHUEe KOH-
CIIEeKTUPOBAaTh.
Ilman ypoka
Jdranbl ypoKa Bpemsa, mun ITpuémsr u1 MeTOaBI
I. BBemenue. IlocTaHoBKa 3—5 Coobiierune yuutesns. Pop-
yu4eOHBIX IPOOJIeM ypOKa MYJIIPOBKa BOIIPOCOB
II. M3yuenue HOBOro Ma- 30—35 Pacckas yuuresns ¢ sjieMeH-
Tepuajaa Tamu Oecenbl. OnwiTel. Taob-
aunpel. Pucysku u 3anucu B
TeTpagu
III. IloxBemeHMEe UTOTOB 3—5 OTBeTBI HA BOITPOCHI
YPOKa, BblJleJIeHNEe TJIaBHOT'O
IV. lomamuee 3ajanue 1—2 3amnuch Ha JOCKe
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I. l;ia mocienoBaTeIbHOTO M3YyUYeHUA Marepuaa, JJisd IIOCTAaHOB-
KN y4YeOHBIX IIPO0JIEM YypOKa OpraHmusyeTcs KpaTKoe OOCyKIeHIe
60NMpOCO8: KaK oIpefessgeTrca MoAeab uaeanbHoro rasa? MosxHO a1
C IIOMOIIBIO UAEAJLHOTO ra3da O0'bsICHUTH sBJIeHUEe KoHAeHcanuu? Ilo-
yemy?

II. zno:keHre HOBOTO MaTepHaJja IMPUHUMAET XapaKTep JIeKIIUU’
C 9JIEeMEHTaMU 9BPUCTUYECKOI Oecenbl.

1. UgeanbHBINT Tad, TeOpus KOTOPOTO PAaCCMOTPEHa B IpPeIbI-
OyIiieil TeMme, ABJIAETCA MOJAEJIBI0 pPeaJbHBIX (MU3UUECKUX O00B-
€eKTOB — Tras3oB, mapoB. IIOHATHO, UTO MOJIEKYJbI Ia30B HMEIOT
KOHEUYHbIe pa3Mepbl W B3aMMOJEHCTBYIOT Ha paccTodHuu. llpas-
Ia, B IMIMPOKOM AMalas3oHe yCJOBUU (TeMIlepaTypa W AaBJeHUe)
ugeaJbHBI Ta3 XOPOINO OIIMCHIBAeT IIOBeJeHMe rasoB. Ho ecTh
y Hero W TPaHUIBl HpuMeHUMOCTH. MOIKHO JM HAeaJbHBIN ras
OXJIasKIeHUEeM WJU CYKATHEM CKOHAEeHCHUPOBATh, T. €. IIPEBPATUTH
B JKUOKOCTH?

2. B npupoze BelecTBO U3 OJHOI'O arperaTHOro cocToAHusa (ras)
MOJKeT IIePeXOAUTh B ApPyroe (KUAKOCTBH). SHAUUT, NJIA ONUCAHUA
9TUX SBJEHUIN HYKHO HCIOJIB30BaTh APYyrue, 0ojiee TOUHBIE IIPeN-
craBiaeHusa o rase. OHuU oTpaskeHBI B 00Jiee TOUHOU MOJEJU — «pe-
anbHBIA ras» (taba. 20). Heo6xoguMoOCTh 3TOH MOAEJIU BO3SHUKAET
npu usydeHuu mapa. IlapomM Ha3bIBAIOT BEIECTBO B ra3000pasHOM
COCTOSTHUM, KOTOPO€ MHPU OOBIUYHBIX YCJIOBUAX CYIIECTBYET OJHO-
BPEMEHHO C KHUAKOCTbIO. ['adpl (KHCJIOpPOX, al30T) mpeBpallarmTCd
B JKUIKOCTU IIPU OUYEHb HUBKUX TeMIIepaTypax M BBICOKUX JaB-
JEeHUAX.

JeMOHCTPUPYIOTCA U OOBACHAIOTCA ABJIEHUA KOHAEHCAIIUU, WC-
mapeHus, KUIEHUA, PACCMaTPUBAIOTCA CBOMCTBA HACBIIIEHHOrO mapa
(cm. Taba. 20).

3. Ucmonbp3oBaHMe MOJEJNV PeajbHOTO0 ra3a IpPU W3YyYeHUHW BO3-
ayxa: ompenendeTrca caM O0BEeKT M3y4YeHUdA, BBIJEJIAIOTCA CBOUCTBA,
M3y4alTCcA CPeACTBA ONMCAHUS, IIPUMEHSAIOTCA CPEeLCTBA M3MEPEeHUd
BJIAYKHOCTHU. J[eMOHCTPUPYIOTCA NCUXPOMETD, TMI'DOMETD, IIPUBOJUT-
csA ImpUMep pelleHus 3amaur (MOMKHO B3sSTh M3 YUeOHUKA), MCIIOJb-
gyerca Tabuuima 21.

II1. ITpumepw. 60onpocog: mouyeMy HeOOXOAWMO BBECTU IIOHATHUE O
peanbHoM rasze? Yem sTOT ras oramuaeTca oT upeaabHoro? Kaxue
ABJIEHUA OOBACHAIOTCA C IIOMOIIBI0O MOJeNN peasbHOro rasa? Yro
TaKoe map U KaKOBBLI ero OCHOBHBIe cBoiicTBa? Ilpumenmmbl Jau 3a-
KOHBI uaeasbHOro rasza mus Bosayxa? (OrBer. [a.) Ilouemy ocoGo
U3y4JaeTcs BJIAYKHOCTb BO3LyXa?

IV. Jomawnee s3adanue: § 71—72.

Ypok 2. BnaxHocTb Bo3ayxa. PeweHue 3apay*
3agaumM ypoka: IIPOJOJIKUTH (DOPMUPOBaHUE YMEHHUA XapaKTepu-

30BaTh CBOMCTBA Tada U IIPOIECCHI, IPOUCXONAINE C HUM, C IIOMO-
IIIbI0 OCHOBHBIX mogosxkenuii MKT.
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PeanbHbI/ ras

Tabauya 20

Onpenmenenue Moaean

YacTumnsl mMeioT
KOHEYHBIE Pa3MePhI

U,E|
e BzaummopeiicTBue
Ha PacCTOAHUU —\7 E,
0 w >
o JIBUsKeHNE Xa0TUIHOE \/ r
|
IIap — cBoiicTBa, (haKThI MET
Wcnapeune 1 KOHAEHCAI[AA §_°, >
O
Cocroanue
HAaCBIIIIEeHHOTO I1apa: L A 4 j?i
p,=nkT =
IIpu T = const nusmenenue
00'b8Ma He IPUBOLUT 0 O Po 1= Po2
K U3MEeHEeHUIO JaBJIeHUA 1© o ooog
IloBBIIIIeHE TABIEHU IIPK
MOBLIMIEHUN TEeMIIePATyPHI: o o O © o
p © %o 0,0
) C o o o .o
AB: L= O “o )
nap + KUJKOCTb B E—= = = %0 o
/]
BC: . // Py < Dy Dy
HeHaCbIIIT€eHHbIN V. A
nap 0 T, < T, T,

RpI/ITI/I‘IeCKoe COCTOAHUE:
ras = XXUIOKOCTb

Kunenne —
map BHYTPHU *KUJIKOCTH:
pO = paTM + pgh
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Tabauya 21

—J =y Va4
2030yX

Omnpenenenne o0beKTA

Cmech ra3os:

78% asora, + Bopgsanoii
21% rucsopoza nap
u Op. = 1%

TeopeTuueckue cpeacTBa ONMNCAHUS
IMonarusa 3aKou
Vop, T
p — mapuuajgbHoe

aBJIeHHe ITapa m
» IaBJI€HUeE TIap ov=""Rr
¢ =— 100% — orHOCHUTEJBHAA M

b, BJIAXKHOCTD

t,— TOYKa POCHI

IJKCIIePUMEHTAJIbHBIE CPEICTBA U3YUEHU
Wsmepenue gaBiaeHuss — 6apomeTp
Wsmepenune TeMIiiepaTypbl — TEPMOMETP
N3meperne macchl — BeChI
WsmepeHne BIaXXKHOCTH — TUT'POMETP U IICUXPOMETP

T'urpomerp IlcuxpomeTp
a) orrpenesieHNe TOUKU POCHI; a) omrpenesieHUe TeMIIepPaTy-
0) orrpenesieHE TeMIIEPATYPBI PBI CYXOr0 1 BJIAXKHOTO
BO3yXAa; TEPMOMETPOB;

B) OIIpejleIeHUe IO Tabaulie p M @ 6) ompenesieHre MO TabauIe ¢

3HaYeHNe BJIAMKHOCTH

e TIpenckasaHue IIOTOAbI
* Yuér npu XpaHeHUU KHUT, MaTepPuaIoB, KAPTUH U T. II.
* BiusHue Ha cCaMOYYBCTBUE UeJIOBEKAa, JKUBOTHBIX
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Ilman ypoka

Jdransl ypoka

Bpemsa, mun

IIpuémsr u1 MeTOaBI

I. AxTyanusanusa 3HAHUM.
IToBTOpPEHUE

II. VIsyueHue HOBOro Ma-
Tepuasa

III. dopmmpoBaHUE yMe-
HUM, 0TpaboTKa 3HAHUM

IV. lomairHee 3amaHUe

7—10
10—15
20—25

1

®porTanpHBI ompoc. Pa-
6oTa C KOHCIIEKTOM

PabGora ¢ yueGHUKOM

Becena. 3anmucu Ha mocke u
B Terpanu. IIpoBeneHue sKc-
nepuMeHTa. PerreHue 3amau

Coo011eHre YUUTEJIs

I. Insa ¢dpoHTANIBHOTO MOBTOPEHUSA IIPENJIaralOTCA 80NPOCHL: B UEM
NPUHIUINAJIBHOE pasjinyure Mofeseil peaJbHOTO W HIAEaJbHOTO Ta-
30B? MoskeT Jiu peasibHBIN ras BecTH ce0s Kak wuaeaJbHbIN? Yem
pasauuaTcs YACTHUIlLI KAeaJbHOrO M peajbHOTO raszoB? Yem pas-
JUYAIOTCS ABUIKEHUE U B3aWMOJeHCTBHE YAaCTUI[ UAeaJbHOTO U pe-
aspHOrO rasoB? Urto Takoe map? Ilouemy cocTosaHHE HAaCBHIIEHHOI'O
mapa Has3bIBAIOT COCTOSHUEM CTATHUCTUUYECKOro paBHoBecus? Ilpowmc-
XOAUT JIM ucnapeHue Boabl m3 craxkaHa? IIpoucxonur jau ABJIEHUE
kougeHcanuu? B uém corsiacao MKT Bripaskaercsa siBJIeHHe McIIape-
HuA (xoumencaruu)? MoKHO JM cuuTaTh Bo3ayx rasom? Ilouemy?
ITouemy Tak Ba’KHO 3HaHHWEe BJIAaKHOCTH Bo3ayxa? Kakxwme emié xa-
PaKTEPUCTUKU BO3AyXa HaAM u3BeCTHbI? MOYKHO JIM [JIsi OIMCAHUSA
BO3/[IyXa WMCIOJIb30BaTh rasoBble 3aKOHBI? O uém 5TO roBOpuUT?

II. OcHOBHBIE TTOHATHUS BJIAYKHOCTHU BO3AyXa BBOJATCS II0 YUEOHUKY.

II1. IIpuBenéM BapuWaHT OPraHU3AIMU OTPAOOTKU SHAHUM.

1. PaccmaTpuBaoT mpuMep peIlleHusd 3ajadyu u3 ydeOHuUKa (Ha-
npumep, 3agauya Ne 1 ma c. 247). BosmoskHa pabora ¢ yueOHUKOM
0e3 sBammceil B TeTpanu, a TaK/Ke pelleHUe 3azadm 0e3 oOpalieHusa
K YY4eOHUKY.

Bonpocwvt 05 o6cysxcdenus: 4eM pasaudaloTcs IepBOe U BTOPOE CO-
croauua napa? YeMm pasiauuarTCsa BTOPOE U TPEThE COCTOSAHUA mapa?
Kak MeHAJIOCH JaBJeHUE IIapa OT COCTOAHUA K cocToaHuio? Kawxoit
3aKOH HCIIOJIB3YEeTCA AJA ONMUCAHUA COCTOAHUWA HACBHIIIIEHHOTO mapa?

2. OguH u3 IMKOJBHUKOB peIraeT 3ajgady y [OOCKU, YUUTEIb
YIIPaBJISAET PEIleHWEM C IIOMOIIHI0 BOIIPOCOB.

ILnoTHOCTH HachImeHnHoro mapa prytu mpu 20 °C pasua 0,02 r/m3. Ompe-

IeJuTe MaBJieHWe Ilapa NPU 9TOH TeMIiepaType.

Ananu3 usuveckozo aesenHus. B HameM ciaydae msydaeMbIi (u-
3UYEeCKUil 0O0BbEeKT — HAaCBIIIIeHHBIH map pTyTH. IIpomecca He mpouc-
XOJUT, IIO9TOMY HEOOXOAMMO OIMCATh COCTOAHUE IIapa, OIPEeAeUTh
€ero JaBJIeHWE.

Hodes pewerus. [Ins1 HACHIIIEHHOTO apa MOYKHO IIOIPOOOBATH KC-
OJIb30BAaTh MOJEJNb HOeaJbLHOTO rasda, a 3HA4YWUT, ypaBHeHue Menze-
neeBa— KiameiipoHa.
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Pemenune (mMaremarmueckas MOJedb (DUBUYECKOTO ABJIEHUA).
3amnuceiBaeM ypaBHEHUE, BhIpakaeM HYKHYIO BEJIUYUHY, BBIIIOJIHSA-
€M pacuer:

RT

m
T T

0,02 - 10%kr/m® « 8,31 IIxx/(mons - K) - 293 K
p= 200 - 10°% kr/moan

= 0,24 Ila.

Ananus pewenus. [laBieHue OYeHb MaJio, eT0 MOKHO CPaBHUTH
c maBiaeHUEM Boadnyxa Ha BbIcoTe oKoJo 100 Km (cm. CnpaBoUYHHK).
HMmeHHO 9TO OmMpaBAbIBAET HAIlle MCIIOJIb30BaHUE MOJeJIU UAeaTbLHOTO
rasa.

3. BrimonHseTcsa SKCcIepUMEeHTAJbHOE 3ajJaHUe: HU3Me-
PUTHh OTHOCUTEJIbHYIO BJIAYKHOCTH BO3AyXa IIPU IIOMOIIM TEPMOMETpA.
OGopyaoBaHUe: TepMOMETD, BaTa, Bofa. I[OMOJTHUTEIbLHBIE 80NPO-
Cbl: MUBMEHATCA JIM Pe3yJIbTaThl OIbITA, €CJAU Ha CMOUYEHHYIO BaTy IIO-
nyth? VsmMeHuTcs i mpu 3TOM BJiaskHOCTH Bosayxa? (OrTserT. Her.)

4. [Isi caMOCTOATEJBHOTO PellleHus mpejjiaraiorcs 3amavum: I1.,
Ne 779—783.

IV. Jomawnree 3adanue: § 73; II., Ne 377, 378; nns MHAUBULY-
aJILHOTO PeIlleHMUsI COBETYeM MCII0Jb30BaTh CJEAYIOIINe 3aJaHu a:

1. BoIsicHUTH YCJIOBUS KOHAEHCAIIUW BJIATM HA BOJOIPOBOAHBIX TPyOax
B KBaprupe. I'me um mouemy O5TO sBJIEHHE dallle BCero Habmomaercsa?
Kaxoit Bpes ono MokeT nmpuHecTu? YKasaTh Mepbl OOPBOBI C HerKesa-
TEJbHBIMY ITOCJEACTBUSMU JTOrO SABJICHUS.

2. Ilpunectu ¢ xoxoma (M3 XOJOAWJIBHUKA) B KOMHATY CTAKaH C BOIOM.
Onucarh ABJIEHUS, NPOUCXOAAINNE HA BHEIIHE MW BHYTPEHHEN CTeH-
Kax craxkaHa. OnpemennTh, KOTZa 3al0TeBAalOT OKHA B Ballleil KBapTH-
pe, Korja 3amoTeBalT CTEKJIA OYKOB.

3. U3yuurh siBJieHUE HCIapPeHUs JKUIKOCTU B AOMAIIHUX ycaoBusax. Co-
CTaBUTh TAOJUIlY, B KOTOPOM yKasaTh CJIAydYaW MHOJOKUTEJbHBIX U OT-
pulaTeabHBIX IocjaencTBuil ncnapenusi. (Hanpumep, ncunapeHue BOIBI
C MMOBEPXHOCTHU IMPOAYKTOB B XOJOAUJIbHUKE IIPUBOIUT K 00PA30BAHUIO
JbJa HA CTEHKAaX MOPO3WJLHOM KaMephbl; COXHET XJjed, OCTAaBJIEHHBIH
Ha cToJIe, U AP.)

4. C momoIIbio ICUXPOMETPA U PYJIETKU OIPENeJUTh MACCy BOASHBIX IIa-
PoOB B KJiacce. VIdMeHdAeTcs i Macca BOAAHBIX IapOB B TedyeHUe AHA?

5. Kak meHserca oTHocuTeJbHAas U abOCOJIOTHAA BJIAXKHOCTH BHYTPU CKO-
poBapku mpu eé HarpeBaHuu? Ilouemy Ipy BBIABIXAHUM BO3AYyXa Ha
3epkajso oHo 3amoreBaer? Ilouemy mepen AOMKIEM IOKasaHUs Gapome-
Tpa yMeHbIIaTCcA?

6. OmpenenuTh OTHOCUTEIBHYIO BJIAYKHOCTH Bo3ayxa moma. O6Gopynmo-
BaHWUe: KOMHATHBIH TepMOMETD, COCYJ C BOJOMH, BaTKa.

7. BriscHuTe, IMOYeMy M3MeHSETCA YPOBEHb JKUAKOCTU B KOJEeHaX BOJA-
HOT'O MaHOMETpPAa, OZHO KOJIEHO KOTOPOTO COEJIUHEHO C BOPOHKOI, ecyu
IIEePEBEPHYTYIO BOPOHKY OIIYCKAThL B COCYZ C BOMIOM.
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Ypok 3*. XKXKupkoe coCTOsiHUEe BelluecTBa.
CBoiicTBa NOBEpPXHOCTU XUAKOCTU

3agaum ypoka: IIOBTOPUTH paHee U3YyUEeHHBIE CBOMCTBA KUIKOCTEH
(HECKUMAaeMOCThb, TEKyYecTb, (dopMa KUAKOCTH, AudPysus), AaTh
o0bsicuenue cpoiictB Ha ocHoBe MKT; usyuurs siBIeHUe NTOBEPX-
HOCTHOTO HaTAKEHUA: OIIPeeJieHNe SABJIEHUA, XapaKTePUCTUKU, Pac-
OpoCTpaHeHWEe B IIPUPOJE, IIPUMEeHeHHe B TexXHUKe; chOpMHPOBATH
yMeHue HaG.TIIO,E[aTI: fABJIEHUE IIOBEPXHOCTHOI'O HATAMEHUA.

Ilnman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémsr u1 mMeTOaBI
1. CoBepIiireHCTBOBAHME 3HA- 10 @dpoHTAJBHBIN ompoc. Pa-
HUN ¥ yMeHUI 6ora c Tabaureit
II. Msyuenue HOBOTO Ma- 15—20 Pacckas. IlocTamoBKa OIIbI-
Tepuasa ToB. Pabora ¢ puUCyHKamWu.

Becena

III. OrpaboTka 3HaHUUN u 15—20 OKcIIepIMeHTaJIbHbIe 3aa-
YMEHU; CaMOCTOATeIbHASI Husa. Peinenue 3amau
pabora
IV. JlomaiiHee 3amaHue 1—2 3amnnck Ha JOCKe

I. CoBepireHcTBOBaHME 3HAHUN W YMEHUII OpranusdyeTrcsad B (popme
TOBTOPEHUSI; IPU STOM JIEeMOHCTPUPYIOTCA OIIBITHI, MCIIOJb3yeTcs Tab-
auna 22, o0CyKIaoTcA BOIPOCHL. IIpumeps. 60npocog: KaKoe COCTO-
AHMEe BeIlecTBa Ha3bIBAIOT JKUIAKOCTHI0? KaKoBbI OCHOBHBIE CBOMCTBA
sToro cocroaHua? Kak o0bACHUTL coxXpaHeHMe O0bEMa IKUIKOCTHU
(mudpdysuro u T. n.) Ha ocuoBe MKT?

II. IInan n3ydyeHUsT HOBOTO MaTepHaJa.

1. Buauaie dopMupyercsa IIpeicTaBJIeHNe O SBJIEHUU IIOBEPXHOCT-
HOTO HATSMKEHUsA. YUUTeJh HAUMHAET C 60NPOCA: MOJKET JU IJIaBaTh
TeJO0 U3 JKeJjie3a B JKUIKOCTH, €CJIH ero IJIOTHOCTL OOJIbIIE IIJIOTHO-
ctu Kuakoctu? Ilociie yTBepAUTEIBHOTO OTBETA MOMKHO YTOUHUTD:
OymeT Ju ILIaBaTh B BOJE ILIacTHHKA mu3 sKesaesza? Clemyroolnuii imar
I03BOJIAET IOCTABUTh Yy4eOHYI0 IIPOo0JIeMy, AeMOHCTPUPYETCS OIIBIT
IO ILJIABAHUIO JIE3BUsA OPUTBBHI HA IIOBEPXHOCTU BOAbI. Ilouemy Jjes-
BUe He ToHeTr?

IToxa Ha BOIPOCHI BO3MOJKEH OOINMII OTBET: 9TO HOBOE SIBJIE-
HUe, Ha Jie3BUe OPUTBLI AefCTBYyeT BEePTUKAJIbHO BBepX cuja. A Mo-
JKeT ObITh, 8T0 cuaa Apxumena? (OTBeT ¢ MOMOIIBHIO S9KCIIEPUMEHTA.
Ecau snesBue OpuUTBBI OONYCTUTHL Ha BOAY OCTPUEM, TO OHO YTOHET.)
Bonpocwt: pgeiicTByeT JuU Ha JiesBue OpuTBbI cuiia Apxumena? Iocra-
TOYHO JIX 9TOM CUJIBI JJIsI TOr0, 4T00bI oHO muaBago? Kakoe mpeamoJio-
JKeHHe MOYKHO BBIJBUHYTH Ha OCHOBE ITPOBEIEHHBLIX SKCIEPUMEHTOB?
(OrBeT. Ha moBepxHOCTH BOALI Ha Jie3BUEe OPUTBLI AelCTBYeT CHJA,
HamnpaBJeHHAs BBEPX; OHA CPABHUMA C CHUJION TSAMKECTU JIE3BUS.)
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Tabauya 22
HKnoKocTs

Onpenmenenue Mogean

* MoJseKyJabl IPEeACTABIAIOT B BUIE E |
IIapUKOB, PACIIOJIOKEHHBIX I
IIOYTH BILJIOTHYIO \

* MoJsekyJbl KOJIEOTI0TCS 0

OKOJIO ITOJIOKEHUSI PABHOBECHS,
BpeMs OT BPEMEHU «IIePEeCcKaKuBasi»
HA HOBOE MEeCTO

e MoJieKyJabl B3aUMOIEHCTBYIOT
Ha paccroaHuu, £, ~ E

CBoiicTBa, ABJIEHUA MKT-monmenn

Hcmapenue
Texyuectsb
TexydecTh — «IIepPECKOKU» UACTHIL
B HAaIPaBJIEHU U BHEIITHUX JENCTBUN
H,O
Huddysusa 2 E O
Cu,S0, |- @@~

IToBepxHOCTHOE O O O
HaTAXKeHHue ?
o OO0 O
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o 9.0 0 ? 0 o o
Fp
0 o o o' o 0 o

O
© (6) (B)
Puc. 99

2. Utak, Ha IIOBEPXHOCTHU BOJbI JiIe3BUe OPDUTBHI HE TOHET, & €CJIU
ero HOTPY3UTh ILEJIUKOM B BOAY, TO OHO IIOTOHET. BbL60d: moBEpX-
HOCTb JKUIKOCTU o0JiazlaeT OCOOBIMHM cBo¥icTBaMu. Kaxkume ke 3TO
cBoiictea? [lis orBera paccmarpuBaercsi MKT-mopmesns moBepXHOCT-
HOrOo cioa »Kugkoctu (puc. 98). OOGcy:KIaroTcA 60npocvl: TOUeMy
MOJIEKYJIBI BHYTPU JKUIKOCTU HaXOASATCA B 0ojee TIyOOKOUM «IIOTEH-
nuaiabHO sme»? (CpaBHHUTe B3amMOeHCTBUME YaCTHUIILI HA IIOBEPX-
HOCTH ¥ YACTHUIILI BHYTPU JKUAKOCTH.) VI3MeHseTCA JI IOTEHI[UATb-
Has 9HePrusd MOJIEKYJIbI IIPU IepPexojie U3 TJIyOMHBI HAa IIOBEPXHOCTH
KUTKOCTHU?

Ha pucyuke 99, a—e6 moxasaHo B3auMOIeHCTBME MOJIEKYJ B MO-
MeHT o0pas3oBaHUA IIOBEPXHOCTHOTO cJjos (cMm. puc. 99, a, 6) u B
MOMEHT AefCTBUS IMOBEPXHOCTHOTO CJIOS HAa MJIACTUJIMHOBBIA IIAPUK
(cm. puc. 99, 6). Pesynbrupytomas cuna F,, feficTByOIas Ha MOJIe-
Kyay BHuU3 (puc. B Tabiyi. 22), TOJIBKO B IIEPBLII MOMEHT HE CKOMIIEH-
cupoBaHa. B pesysibraTre HEOOJBIIIOTO CMEIEHUS YaCTUIL], BOSHUKAET

cuJja, HalpaBJIeHHas BBEePX; B KOHEYHOM HUTOTe MOJIEKyJia HaXOAUTCA
B paBHOBecuu. IIpaBna, He HaZO 3a0bIBATh O ABUIKEHUU MOJEKYJI.

149



(6)

Puc. 100

150

3. BzammogeiicTBre YacTHUI] ITOBEPXHOCTHOTO CJIOS
(pasMep HECKOJBbKUX AUAaMETPOB MOJIEKYJIbI), UX BJIe-
UyeHHe BHYTPhb JKUAKOCTU MPUBOSAT K HATIKEHUIO
IOBEPXHOCTHOTO CJIOA. OTO BBLIPAYKAETCA B CTPEM-
JeHUU JKUJKOCTH COKPATUTH CBOIO CBOOOZHYIO IIO-
BEPXHOCTh (I€MOHCTPUPYETCS OMBIT C IIPOBOJIOUHBIM
kKoabioM (puc. 100), mpu BO3MOYKHOCTU — OIIBIT
Ilnato). BosHuKaer naeiicTBHMe MTOBEPXHOCTHOIO CJIOS
Ha TeJo, HaAXOHASAIleecsd Ha IIOBEPXHOCTH KUIKO-
cTu. IJTO [EeHCTBUE OIVCHIBAIOT CHJIOW IMOBEPXHOCT-
HOTO HaTs:KeHHdA. Jlydlle Bcero eé cylecTBOBaHUE
IOKAas3aThb C IIOMOIIBI0 OKCIIEPHMEHTA: H3MepeHu’e
IericTBUA MBLIBHOW IILIEHKM Ha KapKac, paMKy
(puc. 101); omeHKa CUJIBI ITOBEPXHOCTHOTO HATAMKEHUS
IO 3HAUYEHUIO CHJIBI TsyKecTu Teaa (cm. puc. 99, 8).

OT Yero 3aBUCHUT CHJIa IIOBEPXHOCTHOI'O HaTsKe-
Husi? C IOMOIIBIO 9KCIIEPUMEHTA WJIU CO CCBHLIKOM
Ha SKCIIEPUMEHT BBISICHSIOT, YTO CHUJIA 3aBUCHUT OT
OJAVHBI TPAHUIBI TOBEPXHOCTHU KUIKOCTU, OT BUIA
JKUJIKOCTU. 3aBUCUMOCTD CHJIBI IIOBEPXHOCTHOTO Ha-
TAXKEHUA OT BUJA KUAKOCTHU BbIpakaeTcsa Kod(hdu-
IIMeHTOM IIOBEPXHOCTHOT'O HaTsKeHusa o. Mrak,

_F_ A
=T T s
g mIEHKU ¢ IBYMSA HOBEPXHOCTAMU
_F
c =5

B BaBuCHMMOCTH OT CTHUJIA W TeMma PabOThl yUu-
TeJd U YUEHUKOB IIPU U3YUYEeHUU HOBOIO MaTepuaja
MOTOJIHUTEIBHO 00CYKIAI0T 80NPOCHL: B KAKYIO CTO-
POHY IeHMCTBYeT CHJIA IIOBEPXHOCTHOTO HATIMKEHUS
B ONBITE C IIPOBOJIOYHBLIM KOJbIIOM (cM. puc. 100)?
VsmMeHUTCA U cUJia TOBEPXHOCTHOTO HATAMKEHUS B
OIBITE C PAMKOM, ecji B BOALY A00ABUTL HOBapeH-
HYIO COJIb?

II1. Pexomenayem pemuth 3agauy: I1., Ne 911.

IV. Jomawmnee sadanue: I1., Ne 912; ungmuBuny-
aJIbHO MOTYT OBITH IIPEAJIOKEeHbI 3a1a H U .

1. HMccrnemoBaTh, IIO4eMy IIPM OTOABUTAHWUU JIOMKKH, IIO

BBIHyKJIOfI CTOpPOHE ROTOpOﬁ CKaTbIBaeTCA CTpyd BOABI,
OT IIOTOKa BOAbI Tpe6yeTc;{ HEKOTOpoe yCuiue. Mo:xHO
JIA DTO OENCTBUE M3MEPUTH MM XOTsI Obl OIEHUTH?

OGopygoBaHHMe: MeTalJMuecKasd WJIN Jepe-
BAHHAS JIOMKKA, KPaH BOAOIIPOBOmIa (CTPYys BOIbI).

2. W3yuuTh maaBaHWEe UTOJKU Ha IMOBEPXHOCTU BOJBI.
Kak ciemyer mHOJIOXUTH HIOJIKY, YTOOBI OHa He



yrouyna? Ilouemy miaBaiolias WIOJKa TOHET, €CJIH B BOAY J00ABUTH
KaIlJII0 ONeKOJIOHAa WJIM ONyCTUTh Kycouek MbLia? Ilouemy Ha mo-
BEPXHOCTL rOpAvYeil BOABI He yAaércs MOJIOKUThL uroaky? Ha ocHose
HaOJII0TaeMbIX ABJIEHUHN OIEHUTH CUJIy ITOBEPXHOCTHOTO HATKEHUA,
KOTOpasl AeWCTBYeT Ha WUIOJKY.

Ypok 4*. PeweHue 3apad (pes3epB yuutens)

Ypok 5. CTpoeHne u CBOMCTBA KpUCTaJJIN4ECKUX
n amMopdHbIX Ten

3amaumM ypoka: BBECTH HOHATUS O KPUCTAJLINUECKUX U aMOPDHBIX
TejJaxX, O3HAKOMUTH C MOJEJAMHU UX CTPOCHUS; OIPENeJUTH O0Iue u
0COOEHHBIE CBOMCTBA TBEPIBIX TeJ.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxbI

I. BBemenwme: mOCTaHOBKAa 3—4 Coo011ieHre YUUTEIs
y4eOHBIX IIPO0JIEM YPOKa

II. 3yuenme HOBOro Ma- 30—35 Pacckas ¢ asmemenTamu Ge-
Tepuaja cenpl. Tabauma. Oxcmepu-

MEeHT
III. TloagBemeHMEe UTOTOB 5—9 OTBeTBI HA BOIIPOCHI
IV. Momamnee 3amanue 1—2 Coo011eHne yuYnTesis

I. Beceda no eonpocam: uro Taxkoe TBEpAoe Teno? Ilouemy TBED-
Oble Tejla MMEIOT Takoe 0OOJIbIlloe 3HAaueHMHe B »KM3HHU ueaoBeka? Ka-
KOBBI THUOHWYHLIE CBOMCTBA TBEPABIX Tea? KakKoBbI XapaKTepUCTUKU
CBOICTB TBEPABIX Tea?

II. Nsyuenune HOBOTO MaTepuajia OopraHudyercs B (hopMe JEKITUU.
PaccmaTpuBaioT OCHOBHBIE CBOIMCTBA TBEPABLIX Tel WM UX O0ObICHEHUE
Ha OCHOBE MOJIEKYJIAPHO-KMHETUYECKON TEeOpHuU’.

1. Beceda no eonpocam: 4yeM C TOYKU BPEHUA CTATUCTUYECKON
busurm pasanyarTcAa TBEPAbIE, KUJKNE U ra3000pasHbIe BeliecTBa?
MensieTca au cocTaB BelllecTBa IIPU IIePexXO/ie €ero 13 YKUIKOTO CO-
cTOAHUA B TBEpHoe cocroanme? Kaxk mameHsiercsa IBUIKEHNE U B3au-
MoJelcTBYe YacTHUIl IPU KOHAeHcalluu rasa B Kuakoctb? (OTBerT.
HMsmensercss xapaxkTep ABUMKEHHUSA: XAOTHUYHOE ABUIKEHNE MEHSIETCS
Ha KoJjiebaTesIbHOE U «IEePeCKOKM»; H3MEeHsSeTCs XapaKTep B3auMO-
IefCTBUSA: PACCTOSHNE MEXKIy YacCTUI[AMU YMEHbIIaeTCs, IJIyOomHa
«IIOTEHIINAJBHON AMBI» yBeJuunBaercsa.) Kak namensercs OBUKeHUE
¥ B3aMMOJENMCTBHE UYACTHIL IIPH IIEPEXOJe BeIlleCTBA 13 YKUIKOI'0 CO-
croAHusA B TBEpHoe cocrosuue? (OTBeT. «IlepeCcKOKM» YaCTHUIL IIpe-
Kpall[aloTCs, CTAHOBATCS peke. PaccTosgHMe MeXIy YacTUIlaMU K3-
MEHsSIeTCSA He3HAUYUTEJbHO, HO IIOJOKEHHe YaCTHUIl YIIOPAJOUMBAETCS.
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Tabauya 23

CocrossHME BemiecTBa
CeoiicTBa
Tas HKugrocrs Tsépmoe Teso
IInorHOCTH Bospacraer DX =
Coxpansaer
3aHuMaer
. IToBTOpsIET B IIVPOKMX
Dopma BCE BO3MOYKHOE
dopmy cocyna rpaHnIax
IIPOCTPAHCTBO
cBoI0 hopMy
ITpouynocTh Bospacraer =x I—tl’ =

3a CcuéT CyIecTBOBAHUA [TaJIbHEr0 MOPSAAKA yBeJIUUuBaeTcs TIIyou-
Ha «IIOTEHIMAJbHON SMBI» — YaCTHUI[bl B3AUMOJEWCTBYIOT CUJbHEE.)
OCco0eHHOCTH CTPOEHUA, ABUIKEHIS U B3aMMOAEHCTBUS UACTUIL Belle-
CTBa OO'BSICHAIOT €TI0 OCHOBHBIE CBOMCTBA B TOM WJIM WHOM arperart-
HOM cocTtosHuu (Tabsm. 23).

2. Mup TBEPABIX TeJs pasdHooOpaseH. Ho B pusuKe pasauyaioT ABa
KJlacca TBEPABIX TeJl — KpHUcCTaJauuecKue u aMopdubie (Tadi. 24).
KakoBbl ux ocobeHHOCTU?

Pacckas yumressa HauuHAeTCA C PACCMOTPEHUSA CTPOEHUA KpPU-
CTAJINYEeCKNX ” aMOp@PHBIX Tes (yueOHUK, puc. 12.14; Taba. 24).
Vyuresnb IEeMOHCTPUPYET MOJEJIUN PEUIETOK KPUCTAJJINYECKUX TeJ,
usmeHenre (GOPMBI aMOPPHBIX Tea (BOCK UJIW TYAPOH B BOPOHKE),
AHUB30TPOIINIO ¥ M30TPOIIUIO TEILJIONMPOBOJHOCTHU THUIica U cTekJa (19,
c. 165—169).

Bonpocws. 0as opzaHusayuu Oecedvl: 4eM Pa3JIUYAIOTCA MOHO-
KpHUCTANJINUYEeCKNEe W MHOJUKpPHUCTAJIndYecKue TBEpabie Tesna? Ka-
Kue o0I[ue CcBOMCTBAa OOHAPYKEHBI B CTPOCHHU KUIAKOCTEN u
amop®HBIX TBEPABIX Tea? (Orser. OTcyTcTBUME JaJlbHETO IIOPAM-
Ka.) MoXHO Ju cKasaThb, 4TO aMOpP(dHOe TeJ0 — BTO KPUCTAJ-
JmyecKoe TesJo ¢ MHOKecTBoM JnederToB? Kak OyayT ma3MeHATH-
csA CBOUCTBa TBEPAOTO Teja NPU yBeJIUUeHUHU uUucjaa aedeKToB
B ero kpucrtainnmuyeckoil pemétrre? (Orset. Bynmer Bospacratsh
TeKy4ecTh, MHOABUTCA HNHTEPBAJ TeMIepaTypbl NJaBJIeHUS, W3-
MeHATCA MexXaHWUecKue cBoiicTBa...) IlouemMy meTasyibl, KOTOpPHIE
OTHOCATCA K KPUCTAJJIUUYECKHM TejgaM, He 00JiaJaloT CBOMCTBOM
armsorponuu? Coxpanserca au (GpopmMa KPUCTAJJIOB AJIS OLHOTO U
Toro ke BemectBa? (OQUH M3 IMIKOJBHUKOB NeMOHCTPUPYET BhIpa-
IIeHHBIHI KPUCTAJJ MEIHOTO KYyIIopoca, TOBOPUT O pasHooOGpasuu
KPHUCTANJIINUYECKUX PEIETOK.)

3. OmHUM M3 BasKHEWIIINX CBOUCTB TBEPIBLIX TEJ ABJSAETCA UX JIU-
HellHOe M 00'BEMHOE pacIIMpeHUe Npu HarpeBaHmu. [[eMoHCTPUDPYyeET-
CcsA W3BECTHBIM OMBIT C IIaPUKOM U KOJbIIOM. IloueMy TaK IPOUCXO-
nut? Kak MKT o0bacusaer auneiinoe paciiupenue ten? (IlogpoGHee
cMm.: Caypos 0. A. MonexkynsapHasa ¢usuka: Momeiu ypoKOB. —
M.: IIpocgerenue, 1998.)
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III. TIpu pasBEPHYTOM ¥ MOJHOM W3yYeHUU HOBOTO MaTepuaJia
HOoZBEleHIe UTOTOB IPOBOAUTCS IIPU IIOBTOPEHUU OCHOBHHLLX 60NPO-
C08: KaKOBa MOJIEKYJISIPHO-KMHETHUUYECKAsd MOJeJb TBEPAOro Tesa?
KakoBbl OCHOBHBIE CBOMCTBAa TBEPABIX Tesi? OT uero 3aBUCAT 35TU
cBoiicTBa coryiacHo MKT? Mo:kHO Jiu HpeacKasaTh CBOMCTBaA TBED-
JIOTO TeJia, €CJIM U3BECTHBI €T0 CTPOEHWEe U B3aUMOJeNCTBUE YaCTUIL?

IV. Jomawmnee s3adanue: § 78.

Ypok 6*. MexaHu4yeckue CBOMWCTBa TBEPAbIX Ten

3amaum ypoKa: IPOJOJIKUTH 3HAKOMCTBO CO CBOMCTBAMU TBEPIBIX
TeJ U CPeICcTBAMU WX OnHcaHus; chopMUPOBATH yMEHIUE OINCHIBATH
nedopmanuu Ha ocHoBe MKT.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBbI
I. TIlocramoBka yueGHOI 20 ®DpoHTANEPHOE TOBTOPEHUE.
npob6siembl. M3yueHue HO- Pacckas. Becema. Pa6ora c
BOTO MaTepuaja Tabaumneii. OIbITHI
II. OrpaboTka 3HaHUI 20—25 PDpoHTATBHBIN SKCIEPUMEHT
III. MomairHee 3amaHuTe 1 3amnmuch Ha JOCKe

I. Ilocse xpaTkoro (hpPOHTAIHLHOTO IIOBTOPEHUA NIEPEXONAT K W3-
y4YeHU0 HoBoro MmarepuaJsa. OCOOEHHOCTHM M3Y4YeHUs COCTOAT B CHU-
cTeMaTHU3aluy 3HAHUI, UX TOBTOPEHUU U YIJIYOJIEHUHU; KeJaTebHO
BBIJIEJIUTH SBJIEHUS WU cBoiicTBa Ha ocHoBe MKT.

1. C TBépapIMU TejaaMu, 6€3 KOTOPBIX JKM3Hb UYeJOBEKA HEeBO3MOJMK-
Ha, IIPOMCXOAUT MHOTIO PasJUYHbIX ABJeHuii. C HEKOTOPBIMU U3 HUX
MBI y)Ke 3HaKOMBI: TEeIJIOBOe pacinupeHwue, nedopmanusa m ap. Ilpu
nedopMaluy IIPOSBJIAIOTCA BasKHbIE IJIs IIPAKTUKKU CBOIMCTBA TBEP-
moro teja (tabu. 25).

2. Yuurenb BbIeNsdgeT Buabl nedopmariuii (pacTaKeHue, CIBUT,
KpyueHHe; yOpyrue, IJacTUUYeCKUe U MAp.), AEMOHCTPHPYeT HUX Ha
npumMepe Jactuka, momenu (9, c. 169).

3. Kak onwmchIiBaTh CBOMCTBAa TBEDPAOTO Teja — OCHOBHAaA Yyueo-
Has npoosema ypora. CpencTBa onmcaHusa OObIUHBIE: a) HU3UUECKUE
BeJIMYWHBI, HampuMmep monaysb IOHra, KOTOpBINI XapaKTepusyeT CO-
IPOTHUBJISAEMOCTE MaTepuaja ynpyroi medopmamuu; 0) 3akoH I'yka,
YCTAaHABJUBAIOIIUN CBA3b MEHCTBYIOIIEH CUJIbI W YIJUHEHUA IPU
yupyrou medopmaiun.

3anuch u obcyskaenre sakoHa I'yka B (¢opme o = Ee.

4. YV mocKM opraHmu3yeTcs KOJJIEKTHBHOE pellleHure 3a1adu.

ITpoBosoka gnuuOI 10 M M MJIOIIAABIO MOMEPEUYHOTo ceueHus 1 Mm2 npu

pactsskenun cuioin 100 H ymaumuwmiaacs Ha 1 cm. OunpenenuTe MOAYJIb

IOHra marepuasa mpPOBOJIOKHU.
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Tabauya 25

MexaHnuueckue
cBOIiCTBa
TBEPIBIX TeJI

Onucanue

MaAKPOCKOIINYECKOe

MHUKPOCKOIINYEeCKOe

G =E|&|— zakon

Mauioe cmerrienmne

Yupyrocts
py T'yka YaCTHUI] B KPUCTAJLIIN-
BoccranoBsienue OA — obaactb YeCKOIl pelIéTKe b
[IepBOHAYAJBHON YIPYroCTI a 0&do
¢hopMmeI rTOCTE (cM. rpacpuk) 570
@] (@)
peKpalieHns G1 — npegen 000 0000
BO3IEICTBUA YIPYTOCTH l llo 000
(nJ1a pe3uHbI ©00
€1~ 80 —100%) O 00O 0000
CKOJIbyKeHVe BHEIITHUX
TekvaecTs CJIOEB KPUCTAILIN-
¥4 YeCKOi PeIIéTKI
Y nonuHeHne -
MaTepuaJa —_—
IIPaKTUYECKU 0 - O0O00OO0OO0OO0OO0
0e3 yBesMUeHns €18282 &3 € 00000000
OO0OO0O0O0O0OO0O0
HArpys3Ku
24 CD — objyactb 00000000
TEKYUeCTU
MaTepuaia
G2 — mpepea
TEKYUeCTU
CKOJIbIKEHIE CIIOEB
HJIaCTI/I'-IHOCTI) RpMCTaJIJII/I‘IeCKOf/‘I
peléTKn
Jlamenenne ¢op- AC — obJracTtb Ges paspriBa cBiA3EN
MbI U pa3MepOoB TUIACTUIECKIX 000006
TeJa mocye nedopmaruit 000060
IpeKpalieHns (nost cramu g1 > 1%) 5 8 088 8 8
—00
Harpys3Ku 000000
,000000
0000000
XPpynkKocTs G3— mnpenen
o IpOHOCTH Paspymenne )
aspylieHne (1t wyryHa KPUCTATIIIeCKOT
MaTepM6aJIa €3 = 0,45%, a1 cranu pemeTIéM
IpY HeOOJIBIINX €3 = 15%, s uyrysa Ipy HeOOJIBIIINX
nedopManax IedopMmaimax

03=0,65—1,30 I'TTa)

155




II. dpoHTanbHO OpraHusyercda HEOOJBIIIoe
SKCIepUMEeHTaJlbHOE HCCJIETOBaHUE
yupyro# medopmanmuu pesmHbl. Ha smcrouxkax
) yKasaH MOpsAAoK paboThi: a) HasdBaHue; 0) pu-
CYHOK C yKasaHUeM YIJINHEHWSA, CUJBl PacTd-
skeuuda (puc. 102); B) dpopmyJibl pacuéra MOLY-
aa IOHra; r) ogHO-IBa M3MEPEHUs IIPU PA3HBIX
cuyiaxX; [J) BBIBOABI O BBIOJHUMOCTHU 3aKOHA
|| T'yka.

III. Jomawnee 3adaHue MOKeT OBITH BBI-
IIOJIHEHO B BHUJe 0DOPMJIEHUA OTUYETA U OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

m
Ypok 7*. PeweHue 3apady. Camocrtoq-

Puc. 102 TenbHaqa paboTta

FNABA XI. OCHOBbl TEPMOAVUHAMUKHA

ITpu m3ydyeHUM TEMBI YyUYNTEJIO CJIEAYyeT OPHUEHTUPOBATHCA Ha (Oop-
MHUPOBaHUE CJIEAVIOININX HNHTEJIeKTYaJbHBIX M MNPAKTUUYECKUX yMe-
HUH:

— BBIAEJATh (PU3UUYEeCKUe CUCTEeMbI, KOHCTPYUPOBATh UX MOJEJIN
(C COOTBETCTBYIOIIMMHU IIapaMeTpaMu), OIpPeNeATh ITPOUCXOMAIINE
IPOILECCHI;

— ONUCBHIBATH ABJIEHUS NPUPOABI W MPUHIIUN AENCTBUSA TeXHUYEe-
CKUX YCTPOIICTB Ha OCHOBE IIEPBOTO M BTOPOrO Hauaja (3aKOHOB) Tep-
MOIWHAMUKM, B YACTHOCTHU OIIMCHIBATH M30IIPOIIECCHI, TEIJIoIlepeaayy,
00BbACHATD IPUHIUAI PAO0THI U paccuuThiBaTh KIII] Tem/IOBBIX MAIIINH;

— IIPOBOAUTH ONIBITHI II0 M3MEHEHWIO BHYTPEHHEN sHepruu Teja
OyTEM COBepIIeHUsT PaboThl U COOOINEeHUsS KOJIMYeCTBa TEILJIOTHI, Ha-
6JI0aTh, IPUBOAUTH IPUMEPhl U XapaKTepU30BaTh TEILJIOBBLIE sABJIE-
HUS B IIPUPOJE, TeXHUKe, OBITY;

— ompenenaATh (B Xome pellleHus 3amad) pabory rasa mo rpadu-
Ky 3aBHUCUMOCTHU JIaBJIeHUS OT 00'béMa, sHepreTuUYecKue IrpeodpasoBa-
HUS B CHCTeMe Ha OCHOBe IIepBOro HavaJja (3aKoHa) TePMOAUHAMUKU,
KIII TensoBBIX MaIIWH;

— pacKphIBATb MUPOBO33PEHUECKOEe 3HAUEHWEe 3aKOHOB TEPMOIU-
HaMUKU, TEIJIOBBIX MAIIIMH B JKU3HU OOIIlecTBa, OOCYKIaTh ITpoOJie-
MbI DKOJIOTUU W 9KOHOMUU TEIJIOBON 9HEPruu, OOBACHSATH T'PAHUIIBI
IPUMEHUMOCTU HOHATUI W 3aKOHOB TEPMOAUHAMUKU.

Ypok 1. TepmoguHamuyeckas cucrema
n e€ napameTpbl

3amaum ypoka: 0O3HAKOMUTH C O0BbEeKTaMU MBYUEHUS TEPMOJUHA-
MHUKJ U WX OCHOBHOII MOJEJIbI0 — TEPMOAUHAMUUECKOI CUCTEMOI;
IaTh IIPEACTAaBJIEHWE O PAaBHOBECHOM COCTOSSHUU ¥ HEPAaBHOBECHBIX
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mpoilieccax; IPOAOJIKUTE ()OPMUPOBAHME MOHATUI «COCTOSHUE», «IIa-
paMeTpbl COCTOAHUA», «BHYTPEHHSS SHEPrus», «paborar, «KOJIUUe-
CTBO TEILIOTHI».

Ilnan ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. Isyuenue HOBOro Mare- 20—25 Pacckas yuwurens. Becepma.
puaja PabGora ¢ Tabaunei. 3anuch
Ha JIOCKe W B TeTpajnu
II. Yray6ienue u oTpaboT- 15—20 Permenune 3amau. OTBeTHI HA
Ka 3HAHUU W yMeHUH BOIIPOCHI. JKCIEPUMEHT
III. IToxBemeHMEe UTOTOB 3—5 Coobmienue yunrens. Orse-

THI HA BOIIPOCHI
IV. lomamuee 3amanue 1 3amnuch Ha JOCKe

I. Ypok pamuonaibHee HauaTh C PACCMOTPEHUs HOBOTO MaTepuaJa.

1. Yro u kak msyuaer TepmommuHamuika? C 3TOro BOIpoca HAUM-
HaeTcs pacckas yuurelsisg. Ilpum orBeTe obpalijaeTcsa BHUMAaHHE Ha
ciaenyioliee: a) TepMOAMHaAMHKa BO3HUKJA B cepenmue XIX B. Kak
Teopusi (HayKa) TEIJIOBBIX MPOIECCOB, pacCMaTPUBaeMbIX Ha OCHOBE
9HepreTUUYeCKUX IIpeoOpasoBaHmii; 0) TepMOAWMHAMHKA He paccMma-
TPUBAeT SABJEHUSA Ha OCHOBE ABUIKEHUSA MOJEKYJ; B) TEPMOIUHAMU-
Ka maydaeT HauboJiee OOIMe CBOMCTBA MaKPOCKOINUYECKHUX CHUCTEM,
HaXOMAIIUXCA B PABHOBECHOM COCTOSHHI, UM IIPOIIECCHI MX IIepexoma
U3 OJHOTO PABHOBECHOTO COCTOAHUA B APYyroe; I') TepMOAWHaAMUUE-
CKUM MEeTOJ INMMPOKO MCIOJb3yeTCA B APYrux pasmeinax (PUSUKH, B
XUMUU, OMOJIOTHU; 1) TEPMOAWMHAMHUKA, KaK u Jmobasa QuauueckKasd
TEOPUs WUJIAW pasmes (PpU3uKM, UMeeT CBOU I'PAHUILI IIPMMEHKMOCTH.
Ilosicuum mocnenuee. Bo-miepBbIX, TEPMOAMHAMUKA M3yYaeT CBOMCTBA
MaKpPOCKOINYECKNX CHCTEM, 3HAUNT, HEIPHMMEHHMA K CHCTeMe Wu3
HECKOJIbKUX MOJIeKYJI. BO-BTOPBIX, TePMOAMHAMHUKA HE MOKET OBbITH
IpuUMeHUMa KO Bceil BcesleHHOM, CAMIIIKOM CJIOKHOMN 1 HEOIIpeaeaeH-
HOUI (hUBUUYECKOU cHuCTeMe.

Il ycBOeHUs BOIIPOCa O MpeaMeTe U3YUeHUs TePMOAUHAMUKHU II0
XOAy YPOKa HEOAHOKPATHO HPOTOBAPUBAIOTCS OTBETHI Ha B0NMPOCHL:
Kakue aBjJeHUA (00BEKTHI) paccMmarpuBaeT TepmoxmHamuka? Ilpu
KaKUX YCJIOBUAX (pusMUecKUil O0BEKT M3ydaeTcs Ha OCHOBE TEPMO-
nuHaMuku? YTo Takoe TepMoamHamMmuecKas cucrema? UTo MBI Ha-
3LIBAEM TepMoOAMHaAMHUUYecKuMU mapamerpamu? Ilouemy Tepmommua-
MH4YecKas cucTteMa — 9TO Mojenb? [[IA Uero MCHOJb3YIOT MOIEIN
Opyu u3ydyeHUUr (PUINUYECKUX SIBJICHUMN?

OTKpBITHE 3aKOHOB TePMOAMHAMUKU, UX OPUMEHEeHUe IJIA OIIMCa-
HUS TEIJIOBBIX IIPOIIECCOB, IIPAKTUYECKOE HCIOJIb30BAHNE B TEXHUKE
CBHIT'PAJIM BaYKHYIO POJIb U COCTABUJIM IEJIYIO SIIOXY B Pa3BUTUU (DUIU-
KI; IO9TOMY Ilejiecoo0pas3Ho XOTd OBl KPaTKO OJaTh 0030p BasKHeIi-
IINX OTKPBITUII, paccKasaThb 00 OCHOBATEJNSIX STOH TEOPUMU.
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2. Becena mpoposskaeTrca IO 60npocam: YTO TaKOe TepMOJMHA-
Muueckas cucreMa? B KaKHX COCTOAHUSAX OHA MOMKET HAXOLUTBLCS?
KakoBbel xapakTepucTuku (mapamMerpbl) cOCTOsHUsA cucteMbl? Kak u
nouemy oHu uameHsoTcA? Ha 3Toii ocHOBe HEOOXOAMMO OCO3HATH U
YCBOUTH JIOTUKY (IIOCJIEOBATEJIIBHOCTb) OIIMCAHUA TEIJIOBBIX SBJE-
HUM, yrayOuTh 3HAHUSA O BBEIEHHBIX paHee (DUBUUYECKUX BeJMUMHAX.

TepmMogmHAMHYECKOI CHCTEMOI HA3BIBAIOT JIIOOYIO COBOKYIIHOCTH
MaKPOCKOIIUYECKUX TeJI, KOTOPhIe B3aWUMOAENCTBYIOT MeXKIy CcOo00ii u
C BHEIITHUMU 00'beKTaMU IOCPEACTBOM IIE€Pefayy SHEePTUHU U BEIecTBa.
PasnmuaroT BHyTpeHHIE ITapaMeTphl — TeMIepaTypy, AaBjaeHue, Mac-
Ccy, KOHIIEHTPAIINIO, TEeIJIOEMKOCTb U JIP. U BHeIIHUEe — 00BEM, (op-
my. M301MpoOBaHHONM 110 aHAJIOTUY C MEeXaHUKOM Ha3bIBAIOT CHUCTEMY,
He B3aMMOJEHCTBYIOIIYIO C APDYTUMU cuUcCTeMaMu. BbliesieHrne TepMo-
OUHAMUUYECKOII CUCTEeMBI cpenu (pu3ndecKUX OO0BEKTOB, a TeM OoJiee
ompenelieHe €€ KaK M30JUPOBAHHON — Bcerga mojesupoBanue. Ilpu
OTCYTCTBUU B3aWMMOJAENCTBUA IMapaMeTphbl (Kakue?) CUCTeMBI OCTAIOT-
CcAd TMOCTOAHHBIMHU, M TAaKOE COCTOSHNE HA3hIBAIOT PABHOBECHBIM UJIU
cratuueckuM. Ha rpaduke B 060 KOOPAMHATHOM CHUCTEME PaBHO-
BECHOE COCTOsHIEe M300pakaioT TOuKOi. IIIKOJbHMKM JOJIMKHBI IIO-
HUMaTh, YTO TEPMOJMHAMUYECKAA CHUCTEMA, HAXOAAIIASACA B PaBHO-
BEeCHM, — DTO OCHOBHAA MOJeJh OOBEKTOB B TEePMOJAUHAMUKE.

JJia mocyie[oBaTeILHOTO ONPeeIeHUS TEPMOJAUHAMUYECKOM CUCTE-
MBI, IJIsI JJOTMYECKU SICHOM IIOCTAHOBKU M PEIleHUsI BOIIpoca 00 omwu-
CaHUU IIOBEJEHUS CUCTEMBI CJIEIyeT BBECTU IOHATHUE O BUIE B3aMMO-
neticTBus cucTeM. TeIrIoBBIM MOKHO HA3BATh B3aUMOAEMCTBUE MEXK-
Iy CHCTeMaMu, IIPU KOTOPOM He IIPOMCXOIUT COBEPIIeHUs PaboThI.
B pesyabTaTe usmeHsaeTcAa dHEPTUsS CUCTEMBbI; MEXaHU3M TAKOT'O B3au-
MOJeHCTBUSA COCTOUT B TeIlIoneperade pasHbIMu crocobamu. Tep-
MOZMHAMHMYECKHMM MOYKHO Has3BaTh B3aMMOJENCTBUE, IPU KOTOPOM
COCTOAHUE CHUCTEeMBI M3MEHSEeTCA IIOCPEeACTBOM KaK TeIJolepenadu,
Taxk U coBepIIeHuA paboThl. Bbl600: BbIieNeHUE cpeny (QUSUIECKUX
00BbEeKTOB TEPMOAMHAMUUECKON CHCTEMBI ONpPeaessaeTcsa IMOCTAHOBKOM
Bompoca «B KakKoM B3aMMOJENCTBUU yYaCTBYeT cucTema?».

3. OCHOBHBIM MMapaMeTpPOM TEePMOAMHAMUYECKON CHUCTEMBI, OIpe-
OeJAINM €€ COCTOSHUEe, ABJAeTCA BHYyTpeHHas sHeprus U. Bo-
npocovl 08 opeanHusayuu Oecedvt: Kak Ha ocHoBe MKT ompemenuTsb
BHYTPeHHOI0 sHepruio tesa? Ilouemy B TepMOAMHAMUKE IIPU OIIPe-
IeJIeHUU BHYTPEHHEN 9SHEPruy He NPUHUMAIOT B PACUYET SHEPruio
OBUKEHUA W B3aUMONEHCTBUsS 2JIeKTPoHOB B aromax? (OrBerT. Ilpu
OTHOCHUTEJIbHO HEOOJBIINX TeMIepaTypax BHYTPUATOMHAS SHEPrus
He U3MEHAETCSA B TEePMOAWHAMUYECKUX IIPOIleccax, II09TOMY €€ B
oIpesieJIeHUU He YUYUTHIBaIOT.) KakmMu aprymeHTaMu MOYKHO 000-
CHOBATh YTBEP:KIEHUE O TOM, UTO BHYTPEHHSS OJHEPTUs SABJSIETCS
onuosHauHOU (QyHKIueill cocroaHuA? (OTBeT. CoCcTOSHUE CUCTEMBI
ompejesiseTcsd JBUKEHUEM W B3aUMOJENCTBUEM YaCTHUI[ U XapaKTepu-
3yeTcs BHYTPEeHHEN sHeprueil; 6e3pasjinyHO, KAKUM CIIOCOOOM CHU-
cTeMa OKasaJjach B JAaHHOM COCTOSHUUW. B ompepaesieHre BHYTPEH-
Hell PHEPIrUU He BXOAAT HU BHEIIHWE CUJIbI, HU XapaKTePUCTUKU
IpeAIIecTBYIOIIEro cocrodnusa.) Kak ompemenuTs nm3aMeHeHUEe BHY-

158



TpeHHe! HEePruy IIPpU IIepexoje CUCTeMBbI U3 OLHOTO COCTOSHUS B
npyroe?

II. YroyO6nénHoe m3ydyeHUMEe MaTepuajga U ero orpaboTKa OpraHu-
3YIOTCA IIPW PeIleHWMW 3ajJayv M BLIIOJHeHVWU 3amaHui. Paccmo-
TPpUM HauboJiee TUIUUYHBIE U3 HUX.

1. Kak u moueMy M3MeHSETCA BHYTPEHHAS dHEPTUA TBEPLOTO Tesa
npu miaasjgeHun? YTo maMeHsdercsa npu IiaBiaeHuu (cm. tabda. 18)?

2. Kakoii ras mpu OAMHAKOBBIX YCJOBUAX 00JiamaeT OOJBLIIEe BHY-
TpeHHell sHeprueil — wupeaidbHbIN uam peaidbHbIi? (OTBeT. Boab-
el BHyYTpPeHHEH sHeprueil o0JiafgaeT peajlbHBIN ra3, Tak KakK, KpoMe
KUHETUYECKON 9HEPTUM, MMEeTCs U IOTeHIHaJbHAasd SHEPTrud B3au-
MOJeHCTBUA YaCTHUII.)

3. Kak paccuuTaTh BHYTPEHHIOIO SHEPIHUI0 HIeaJILHOTO0 OJHOATOM-
HOTO Tasa, HallpuMep rejamsd, HeoHa, aproHa? MOKHO JIM yTBEDPIK-
naTh, UTO dTa SHEPTHA PaBHA CpPeaHEll KUHETUUYECKOU JHEPTUHU BCeX
yactu? MoxHO i 3ammcaTh Cjenylolllee PaBEeHCTBO:

_ 2
U=En+ E=E-=E.= N’”T" = gNkT?

Kax mocienmee BbIpa’keHMe MOMKHO WCIOJB30BaTh MAJA JOKasa-
TeJbCTBa TOTO, 4YTo U — QyHKIUA cocToaHua cucreMbr? I[louemy Tak
Ba’KHO BBIPA3UTH BHYTPEHHIOI JHEPTUI0 CHUCTEMBI Yepe3 MaKpPOCKO-
nuueckue mapamerpbl cucteMbl? (OTBeT. IMEHHO 5T IapaMeTphI
MOJKHO M3MEPUTh, 3HAUUT, MOYKHO OIPe[eJUTh U 3HAUEeHWEe BHYTPEH-
Hell sHeprum cucrteMbl.) OT Uero 3aBUCUT BHYTPEHHAA DHEPTUS UMe-
ampHoro raza? (Orset. OT TemmepaTypbl, KOJHUUECTBA BeIIeCTBA.)
JHokaskute, UTO B MOJEJNM pPeaJbHOTO Tra3a BHYTPEHHSAA 9SHEPrusd
3aBUCHUT elé oT o0béMma. (OTBeT. Y peasbHBIX TI'a30B YUUTHIBAIOT
9HEPTUI0 B3aUMOAENCTBUSA YACTUIL; OHA 3aBUCUT OT PACCTOSHUA MEK-
Oy YacTUIlaMH, T. €. OT oO0bEMa rasa.)

4. Yemy paBHA BHYTPEHHSASA DHEPTUS T'eJIUs, 3aIlOJHAIIIETO aspo-
crar o6bémMom 60 m° npu paBiaenuu 100 xkIla?

Memoduueckue yrasanus. TemuepaTypy reus HaXOAAT U3 ypaB-
HEHUSA COCTOSHUA HIeaJbHOTO ra3a, 3aTeM IIOJICTABJIAIOT IIOJYYEeHHOE
BbIpasKeHue B (OPMYJY AJisA BHYTPEeHHEIl SHEpTruu.

5. BuHyTpeHHAA 5HEPrus OJHOATOMHOIO rasa HEKOTOPOW MAacCChI
npu temueparype 32 °C pasua 1 I»x. OmeHnTe UKMCIO MOJEKYJ Tasa.

Memoduueckue yrkaszanus. VIcKomyo xa-
PaKTEPUCTUKY rasda MOYKHO OIIPEeIenTh, 3HAs
YKCJIO MOJIEH rasa; IocjenHee II0JydaeM W3
ypaBHEHUS MJIs SHEPruu HAeaJbHOrO rasa.
Pacuér naér sHauenme mopsagka 102° wacrurm.

6. IIna ocyliecTBIeHUA BHYTPUIPENT-
MEeTHBIX CBf3el, /s PasBUTUSA MBIILJIEHUS
IIKOJLHUKOB B IIpollecce HaOMoneHUA QOu-
3UUYECKUX SABJEHUU perraeTcs SKCIePUMEeH-
TajbHAA 3aJada: MpeACcKasaTh U II0KasaTh,
B KaKOU HpoOMpPKe BoJa 3aKUIUT OBICTpee

(puc. 103). Puc. 103
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Memoduueckue ykazanus. B omgHy HpoOMPKY Ha TpeTh 00BEMA
HacbIlIaHA CBUHIIOBas Apo0Ob, 3aTeM B OPOOUPKH (IO OZUHAKOBOIO
ypoBHA) HaauTa Boma. A HarpeBa HCIOJB3YIOTCSA CIHUPTOBKHU C
OOWHAKOBBIM IIIaMeHeM. Bonpocwb: 0nsa opzanusayuu Oecedvl 1O 3a-
lade: Kakue TePMOJAVMHAMHUUYECKHEe CHUCTEMbI PAacCMaTpPUBAIOTCA B 3a-
naue? Kakumum mapamerpamum oHu pasaudaiorcsa? (Orser. Maccoii,
TEIJIOEMKOCTBIO, IIOTHOCTHIO. I3 CupaBouHMKAa BBIACHAETCS, YTO
yIoeabHasA TEMJI0EMKOCTb BOAbI mpuMepHOo B 30 pas OGoJblile, yeM y
CBUHIIA, a IIJIOTHOCTH COOTBETCTBeHHO B 11 pas meHnblre.) OamHaKo-
Ba JIU BHYTPEHHSS SHEPTrUs CUCTEM IPU OAUHAKOBOM TemmepaTrype?
B menax skoHoMHHM BpeMeHHM Heo0s3aTeJIhbHO HarpeBaTb CHUCTEMBI O
KUIIeHUWsI, HO B 9TOM cJydae HeoOXOAWMO HM3MepeHHe TeMIIepaTyphl.
K 3agmaue MOXHO BEPHYThCA HA CJENYIOIEM YPOKe.

III. ITpu moaBemeHMM WTOTOB YPOKA CJEAYET BEPHYTHCA K OCHO8-
HOMY 80npocy: YTO Ke Takoe TepmMogumHamuka? VI B Hauajie ypoKa,
u ceifiuac MOKHO O0OpaTHUTHCA K CTPYKType TepMogmHamMuku. PpoH-
TAJIbHO IIOBTOPSIOTCSA B0NPOCHL: UTO TAKOE TePMOAWHAMUYEcCKas CU-
crema? Kak ompeneissercsa BHYTPEHHAS dHEPrus?

IV. Jomawnee 3adanue: § 79; moxaaasl K KoH(MEPEHIIUU; YIIP. HA
c. 264 (ET9).

Ypok 2. TepmoguHaMu4yeckme npouecchl

3agaum ypokKa: BBECTH IIOHATHE O TE€PMOAUHAMUYECKOM IIPOIleC-
ce KaK M3MEHEHUU COCTOAHUSA CUCTEeMBl; PACKDPLITH CBA3bL IIPOIECCOB
CO B3aMMOJENCTBUEM CHCTEeMBI C BHEIIHUMHN TejaMHu, ¢ paboToil u
mepenavedl TeIwa; TPOAOJIKUTH (OPMUPOBaAHME YMEHUN OIPEeHeIaAThb
TEPMOJMHAMUYECKYIO CHCTEMY, XapaKTepu30BaThb €€ COCTOSHUE U
IIPOILECCHI.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI

I. IToBTOPEHME ¥ KOHTPOJIB 8—10 ®porTanbHbIA onpoc. Perrre-

3HaAHUU HUe 3aJau

II. Vizyuenue HOBOI'O MaTe- 15—20 Pacckas ¢ simemenTamu Oece-

puaja nel. OmBITBHI U UX OOCYsKIe-
uue. Pabora ¢ y4eOGHUKOM.
3anucu B TeTpagu

II1. ®opmupoBaHMe 3HAHUM 15—20 KonmexktTuBHOE M wWHAWMBU-

U yMeHUit IyaJIbHOE DeIlleHue 3aJau

IV. IlogBeneHue MTOTOB 5—17 OTBeTBI HA BOIIPOCHI

ypoka

V. HomarmHee 3amanue 1 Coob1ieHre YUUTEIIs

I. B mauane ypoKa YyCTHO HOBTOPAIOT [TOMAIIHIOK 3amady wu3
yOpasKHeHUsI, GPOHTATBHO 00CYIK/IAI0OT TEOPUIO IPEABIAYIIEro YPOKa.
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MoskHO B3amaTh HECKOJBKO 00-
NOJIHUMEJIbHbLX 60NPOCO8: KaKue
MOHATUSA TEPMOAWHAMUKU 3aUM-
crBoBaHBI u3 MexaHuku? Kaxwue
HOHATUA M3YyYaauch B 8 KJacce?
Kakue mouaTus BBeJeHbI HaA IIpe-
OBIAYIEM ypoke?

II. Kax mpoucxomutr wusMe-
HEHVEe COCTOAHUSA TepMOJUHA-
MHUUYECKON CHCTEeMBI, B UYEM 39TO
BBIPAsKaeTCA, KaK TEOPETHUYECKU
OIMCBIBAETCA — BTO IEHTPAJb-
HbIe YyueOHble npobJiemMb. YPOKa.
C 1moMOIbI0 TPOBEAEHUS OIbI-
TOB W peIlleHus 3aJad yUuTeIb
(QOpMUpPYET  COOTBETCTBYIOIIHE Puc. 104
TeopeTuUecKue IIpeCTaBIeHUs.

1. B npupojie ¥ TeXHUKE PACIPOCTPAHEHO TEILJIOBOE B3aMMOJeli-
cTtBUe cucteM. Hampumep, MeXAY ILIUTKON U BO3AYXOM TeILIOIIPUEM-
HUKa npoucxonut reiionepenada (puc. 104). Bonpocwvi: maMeHAeTCA
au cocrosHue cucreM? Kak qokasaTh, UTO TeMIlepaTypa BO3AyxXa B
TemyionpuéMHUKe nusamenderca? Kakwue emé mapamMerpbl BO3AyXa Me-
Haorca? OT uYero 3aBUCHUT pPe3yJbTAT TEILJIOBOI'O B3aMMOIEHCTBUS
cuctrem? (OrBeT. OT pasHOCTH TEeMIEpPaTyp, ILIOIIAAN COIPUKOCHOBE-
HUS, PACCTOAHUSA MEXKIy CHUCTeMaMM’, CBOWCTB OOOJIOUKU CHUCTEMBI —
3epKaJibHasg wiau HeT — u 1p.) CTaBATCA COOTBETCTBYIOIIIME OMBITHI
C TEeILJIONNPUEMHUKOM.

Becega mpopoiskaercsa Mo gonpocam: Kakue BUIbI TeIJIOIepeaadn
BbI 3HaeTe? lI3MeHseTcA JiM BHYTPEHHAA DHEPTUA B Pe3yJIbTaTe TeIl-
gonepenaun? MoskeT Ju OHa He M3MeHAThCia? Bcerma ju mM3MeHs-
eTcA TeMIlepaTypa CUCTeMBbI B peadyJsbrare Temiaonepenaumn? (OTBeT.
Her, manpumep, He m3MeHsAeTcA IpU IIaBjaeHUu.) Becerma jim msme-
HAIOTCA [Opyrue IlapaMeTpbl CUCTeMbl — JAaBjeHHe, 00BbEM, Macca?
(OrBeT. Her, 5TO 3aBUCUT OT KOHKPETHBIX YCJIOBUN — U30TEPMU-
YeCcKUil, m300apHbIi mam mHOI mporecc.) Kak masbiBaeTcsa sHeprusd,
mepegaBaemMasi B Ipoiiecce Tersmooomena? Kax oma paccumThiBaeTcs
npu pasHbix mnpoieccax? (KoeKTHBHO BCIOMUHAIOT U 3aluchiBa-
T QopMmyabl @ = cmAt, @ = Am, @ = rm.) Ilpoucxogur Jau mMpu
TeIJI000MeHe IIepexol SHepruum u3 oxHoil (opmbl B apyryo? (OrT-
BeT. Her. Cormacto MKT npu KoOHTaKTe ABYX CHUCTEM C Pa3HOH
TeMIepaTypoil YMeHbIIIAeTCsI CKOPOCTb ABUMKEHUS MOJEKYJI B OTHOM
cucTeMe U yBeJIMUYUWBaeTca — B Jpyroi. MlHoe nejio — KakK Harpesa-
HIEe CHUCTeMblI CKas3bIBaeTcA Ha e€ CTPYyKType.) UTo Takoe yaesbHad
TermoéMKocTh? Uto oHa xapaktepusyer? (OTBerT. CBOiicTBO cucre-
MbI, BBIpaskaioliieecsi B CIIOCOOHOCTM W3MEHATh TeMIepaTypy Ha
onpeneJéHHOE 3HAUEHWE IPU COOOIIEeHUU eJUHUYHOTO KOJUUECTBA
TEIJOThl Ha E€IUHUILYy MAacchl.)

2. Bonpocbl: U3BMEHUTCSA JIM COCTOSHUE TEPMOJMHAMUYECKOIH CHU-
cTeMbl, €ecJaW Ha Heé OKasaTh BHEIIHee BO3[eHCTBUe, HaIpPUMep
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coxkaTh ras mopmnHeM (puc. 105)? Kak asTto Teopetu-
_ . UYeCcKu (MJIM dKCIEePUMeHTaJbHO) mokasathb? (OTBeT.
B yuebGHUKe mpuBoguTcAa (popMmyJia AJaA PabOTHI rasa
A = —pAV. Ilpu pacmimpeHHUM Tra3 COBEPIIAET II0JIO-
SKUTEJIbHYI0 paboTy, T. €. ero BHYTPEHHASA DHEPTUusd
yMeHbItaeTcsa. JlokaskeM BTOT BBIBOJ C IIOMOIIIBIO

u3BecTHOro ombiTa — puc. 106.) Bonpocv. das op-
‘! fage: 2anu3ayuu Oecedbl TIO Pe3YyJbTATAM OIBITA: KaKYIO
RPN TePMOANHAMUUECKYIO CHCTEMY MBI paccMaTpuBaem?
s _':: (OrBerT. Boggyx ¢ mapamm Boabl.) UTO mpoucxomgut

¢ raszom mpu BbLIeTe mpoOKu? KTo miam uTo coBep-
maetr mpu sToM pabory? 3a Cuér uero M3MeHsIeTCs
sHeprus npobxku? Ha ocHoBaHuMM Yero MbI JejiaeM
BBIBOJ 00 YMEHBIIIEHWU BHYTPEeHHell sHepruum rasa?
(OrBer. IToaBieHne TyMaHa CBUAETEJLCTBYET 00 OXJIaKIEeHUU rasa.)
3. OzHakomyieHue C¢ rpa@UUeCKMM METOAOM BBIUUCJIEHUA PabOThI
rasa HauMHAaEeM C M300apHOTO PACIIMPEHUA: MO0 YUEeOHUKY paccMaTpu-
BaeTcsA BBIBOJ (OPMYJbI, IPUBOJUTCA TeOMETPUUYECKOE TOJIKOBAHUE
3HauyeHus paboThl. 3aTeM JeJiaeTcsa 0000IMeHre AJIA Caydyas IepeMeH-
"Horo naBienusa (puc. 107). Ilo pucyHKY HPUBOAUTCA PacCyKIeHUE:
mporecc mepexoja rasa u3 cocTosAHusS I B cocTosHme 2 MOYKHO pas-
OUTH Ha MaJIeHbKUE YYaCTKH, AAaBJeHNe Ha KOTOPBIX MOYKHO CUUTATH
TOCTOSIHHBIM; Torga obOiras paboTa rasa OymeT paBHa cyMMe paboT
rasa Ha 9TUX yYaCTKax; B UTOTe IJiA JIIOOOro Ipolecca B KOOpAMHA-
Tax p—V Takoe reoMeTpHUUECKOe MCTOJKOBaHWE PabOThI MPUMEHUMO.
III. ®opmupoBanue yMeHUII OPraHuU3yeTcs CJAeAYIOIIUM 00pasoM:
a) KOJIJIEKTHBHO peIalTCs SKCIepUMEeHTaJbHAsd U pacuyéTHas 3a-
naun; 0) MHAWBUAYAJIBHO y JOCKU PEIIaloTCA 3aJadyl C UX YCTHBIM
o0Cy’KJAeHreM; B) CAMOCTOSTEJbHO peIlalTcsa 3aJadyd U3 II0Co0uii,
manpumep II., Ne 389, 390. IIpuBeném mpumepsl 3amad.

Puc. 105

1. Kak u moueMy W3MEHAIOTCA IIOKA3aHWUA BOAAHOTO MaHOMETpa IIPU
TpeHUu HLIU(OBaILHOM OGymaru o Kooy (puc. 108)? Kakxoii BapuaHT
U3MEHEeHUs COCTOAHUS CHUCTEMbI 3/IeCh OCYIIECTBJSETCS: COBEpPIIeHUE
paboTel MM Temsonepenavya?

T = const

Puc. 106 Puc. 107
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Memoduueckue yrxasanus. ONBIT TPOBOLUT ONWH U3 ITKOJBHU-
KOB, He Kacasch PYKaMU KOJOBI.

2. Kak m mouemy u3MeHseTCA BHYTPEHHSAS SHEPIUs rasa IpU IIePexoje ero
u3 cocroAHuA I B cocTrosHue 2 NByMs pasHbIMHU cmocobamu (puc. 109)?

3. Ompegenure 1Mo rpaduKy MIpollecca, Kakyo pabdoTy cOBepIiaeT ra3 mpu
nepexone us cocrosuus I B cocrosanue 2 (puc. 110).
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Memoduueckue yka3anus. JIoTuKa pelieHuUs: ompejesieHye IIPo-
mecca mo rpa@uKy — omnpenaeiaeHure paboThl rasa Ha OCHOBe €€ reo-
MEeTPHUUYECKOr0 HCTOJIKOBAaHMUS. B TeTpaay BBINOJHAIOTCS PUCYHKH,
C IIOMOIIBIO0 YeTBEPTOTO rpaduKa JejaeTcs 6bt600: pabora rasa mpu
mepexofie m3 cocTosiHUsS I B cocTosgHUE 2 3aBUCHUT OT IIpoIlecca Iepe-
xozna; pabora He sABIAeTcA (DYHKI[MEH COCTOSAHUS.

IV. IIoBTOPAIOT OTBETHI HA 60MPOCHL: KAKOBHI OCHOBHBIE XapaKTe-
PUCTHUKHU COCTOAHUS TEePMOJMHAMUYECKOIl cucTeMbl? MoKHO U Ha-
3BaTh TepMOAMHAMHUYECKMMU wusomporecchl? Kakme mapamerpsl rasa
npu sToM uaMeHATcA? Kak MOMKHO HM3MEHUTh BHYTPEHHIOIO SHEp-
ruio cucteMmbl? Kak rpadumuecku m300pakaroT TepMOIMHAMUYECKUN
mnpoiiecc?

V. HJomawnee 3adanue: § 80, 82; yup. Ha c. 267 (EI'9); II., Ne 405.

Ypok 3*. PeweHune 3apaud

Ha ypokxe opranusyrr pabory ¢ marepuaiaom § 81%.
Homawnee 3adanue: § 81%; yup. Ha c. 269 (EI'9).

Ypok 4*. YpaBHeHue TennoBoro GanaHca. PeweHune 3apav

Vpok miaHupyeTcsi Kak IIOBTOPeHWEe W OTPaboTKa U3YyUYEeHHOTO
MaTepuasa.
Homawnee sadanue: § 82, 83*; yup. Ha c. 274 (1, 2).

Ypok 5. MNMepBblii 3aKOH TEPMOAUHAMUKU

3amauM ypoka: BBECTH IIEPBbIM 3aKOH TepMOAUHAMHUKHN KaK 3a-
KOH COXPaHEHUs YHEPTUU TEePMOAMHAMUUYECKOH CHUCTEMBbI, PACKPBHITH
ero (husuuecKkoe colep:KaHHNe IIPU PACCMOTPEHUN KOHKPETHBIX IIPO-
IIeCCOB; TPOAOJIXKUTH (POPMUPOBaHME YMEHUS OIMCHIBATHL TEIJIOBBIE
IPOIleCChl C IMOMOIINbI0 (PUBUUECKUX BEJINYUH U 3aKOHOB.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

1. TloBTOpPEHUE 10—15 ®DponTaNBbHBIA ompoc. OTBe-
TBI y Jocku. Iuamor

II. VisyueHue HOBOTO MaTe- 15—20 Pacckas yunresnsa. OUbITeI 1

puaa ux O0bsCHeHMe. 3alucu B
TeTpasu

III. OrpaboTka 3HaHUI 10—15 Pemtenue samau

IV. lomaimuee 3ajanue 1—2 3amnuch Ha JOCKe

I. ¥V mOoCKM MHUCBMEHHO IOTOBATCS OTBETHI IO JBYM TE€MAaM: BBIBOJ
dopmyabl paboTHI rasa IIPU M3MEHEHU! ero o0béMa, reoMeTPUUYecKoe
HCTOJIKOBaHME PabOThl HA IpUMepe M300apHOT0 M M30TEPMHUUYECKOro
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mporeccoB. Ilocie KpaTKOro oTBeTa MO KOMMEHTHUPOBAHUIO 3alrceit
CIenYIOT OONOJLHUMEebHbLe 60NPOCLL: B KAKOM CJIydae ra3 COBEpIIaeT
pa6ory? Ilouemy paboTa He sABJAeTCSA (PYHKIIMEN COCTOAHUA CUCTE-
mbi? Kak TeopeTuuecKu MOKasaTh, UTO paboTa raza mpu U30TEepMUUE-
CKOM u m300apHOM mpoilieccax HeomuHakoBa? (Y kaszauue. Ciexyer
HWCIO0JIb30BaTh rpaduuecKoe MCTOJNKOBaHUE PAa0OThI, YTOUHUTH, U3 Ka-
KOTO COCTOSIHUSI B KaKoe mepexoauT ras.) IIpum KaKuxX yCJIIOBUSIX 9TO
cupaBeaynuBo? IIpu Kakom ycjioBuHM pabora He M3MeHSAET BHYTPEHHEHN
suepruu cuctembl? (OrTBeT. IIpu Temaomepenaue.)

Bo BpeMsi (ppOHTAJBHOTO IIOBTOPEHUSA OPTraHU3yeTCs aKTyaIusa-
usA 3HAHUHN II0 60npocam: Kak OIpelessieTcsa IoJHad MeXaHudyecKas
sHeprus Jio0oii cuctembi? Kak dopmynupyercsa 3aKOH COXPaHEHUS
OJIHOM MexaHuuecKoil sHepruu? Korma mpoucxomuT msMeHeHUE KU-
HeTNYEeCKOH (Ui moTeHIInaabHO#) suepruu Tesa? IlpuBegure mpume-
PBI IIpeBpallleHusa OJSHOT'O BUAA dHEPruU B APYyroii. B Kakux caydasx
He BBIMIOJIHAETCS 3aKOH COXPaHeHUsd MexXaHuuecKoii sHepruu? (Y Ka-
3aHue. [[eMOHCTPUPYETCSA OUBIT C IaJeHWeM ILJIACTUJINHA Ha CTOJI.)

II. B Havayie udyuyeHus1 HOBOIO MaTepHaJia cJeayeT chejaThb o0Iiee
meTomoiornYecKoe BeBegeHure. OHO KacaeTcs ABYX BOIIPOCOB: MCTOPUU
OTKPBITUA IIEPBOTO 3aKOHA TEPMOAUHAMHUKHN M CYTHU (CTaTyca) 3aKOHA.

1. IlepBoIil 3aKOH TEPMOAMHAMUKN KaK 3aKOH COXPAaHEHUS U IIpe-
BpallleHUsA dHEePruu B TEIJIOBBIX MpoIleccax ObLI OTKPBIT B pe3yJibTa-
Te 0000IeHNsT dKCIIePUMEeHTANbHBIX (paxkToB. Ciaeayer aaTh KPaTKYIO
nH(OPMAIIUIO O AeATEJbHOCTU IIePBOOTKPLIBAaTe /el 3aKoHa. IloJie3Ho
3a4nTaTh OTPHIBOK u3 paborer M. B. JlomoHocoBa «Pasmbrimiie-
HHUS O IPUYMHE TeILJIOThI M Xojoma» (Xpecromarus, c. 41—43).

Haxkormiernue onbITHBIX (PAKTOB U TEOPETUUYECKUX IPENIIOTOKEHUH
IPOJOJIIKATIOCH NECATKU JIeT M, HECOMHEHHO, ObLIO OYEeHb TPYIHBIM.
OueBUAHO U TO, UTO 0€3 yCTAaHOBJIEHUS KOJUUYECTBEHHBIX CBA3el 3a-
KOH He ObLI ObI HU cHOPMYJMPOBAH, HU SKCIEPUMEHTAJIBHO IO~
TBep:;KIEH. IlepBBIii 3aKOH TepPMOAMHAMHMKM yCTAHABJIUBAET oOIllee
CBOJCTBO B3aMMOJEHMCTBUS TEPMOIWHAMHYECKHX CHCTEM — cOXpa-
HEeHUe MOJHON 3Hepruu. VI 5TO He 3aBUCUT HU OT IIpollecca, HU OT
0co0eHHOCTeH cucTeMbl (pasMepa, COCTOAHUA, Macchl). Takoil oOIMit
XapakTep 3aKoHA of0ecIeums eMy IIMHPOKOoe IIPHMMeHeHHe, a OTCIoaa
ero poJib U 3HAUYeHMWEe KaK BEJINKOr0 3aKOHA (DUBUKU.

2. IMToayuum MaTeMaTHYeCKyi0 (OPMYJIHPOBKY I[IEPBOTO 3aKOHA
TepMmoamHaMuKu. Iloc/ie[oBaTEIbHOCTD PAaCCysKAEHUI TaKoBa: IIOJ-
Has JHEPrusi TePMOAWHAMHUYECKOM CHUCTeMBI — BHYTPEHHAS DHEp-
rus; U3MeHeHNe BHYTPEeHHell SHepruu BO3MOXKHO JIMIIEL 3a CUET Tem-
Jonepenaun U (UJIM) COBEePIIEeHUs PabOThI; B MaTeMaTHUYEeCKOM (hopme
aTto uMeer Bujg AU= @ + A; pacuin@poBKa ypaBHEHUs: 3HAKH, 0060-
3HAUEeHUdA, APYroil Bua; (GOpMYyJIHMPOBKA 3aKOHA B BUAE HEBO3MOK-
HOCTU CYIIIECTBOBAHUS BEUHOT'O IBUTATEJS IIEPBOTO PoOja.

IToce samucu (opmMysabl 3aKOHA MJIA €ro WJLJIIOCTPAIlUU, IJS TIOA-
nepsKaHus MHTepeca NeMOHCTPUPYIOTCSA OMBITHI C TEIJIONPUEMHUKOM
¥ BOASHBIM MAaHOMETPOM: U3MeHEeHUe COCTOSHUS TePMOAUHAMUUECKOMN
CHUCTEMBI «TeIJIONIPUEMHUK—Tras3» cHadajia C IIOMOIIbIO TelJolepe-
Jauyu, 3aTeM coBepIlleHumeM paboThl (HaTupaHMe), HAKOHEIl, OJHOBpe-
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MEHHO 3STHUMH [ABYyMsS cIiocoda-
Mu. Bonpocvl: KakK [I0KasaTh,
YTO BHYTPEHHSAS d9HEPTUS CUCTE-
Mbl uaMeHuJach? CylecTBYOT
JU WHBIE CHOCOOBI W3MEeHEeHUSA
BHYTPEHHE! 9HEPTruu CUCTEMbI?
B kakoMm ciayuyae BHYTPEHHAA
9HEPrusl CUCTEeMBbI coxXpaHseTcs?
(OrBeT. 3aMKHyTass cucreMma:
HeT TeIljonepefayu W He COBep-
G Q mraercs pabora.)
O BeuHOM [ABUTaTeJE Jy4-
Puec. 111 e BCEro MOATOTOBUTH  JO-
KJIa — BBICTYILIEHHE yue-
HUKA. Te3ucHulili nJjaan paccKasa IIPUMEPHO TaKOM: a) Halry
MUBUJINBAINAIO0 HA3LIBAIOT MAIIIMHHOM, POJb MAIIWH BeJIWKA, OCHOB-
HOE CBOICTBO MAIIIMH — COBEpIIaTh padoTy; 0) JIIOAM BCerga Med-
Tasu 00 WIeasSIbHON MalllmHe, KoTopad ObI coBepiasia pabory He-
OIpeeIEHHO [OJITO; B) MPUMED BEUHOrO [ABUTATEJNsI, O0BbsICHEHUEe
paboThl IO PUCYHKY, BBIBOJ O HEBO3MOKHOCTU TAKOTO JBHUTraTe-
aa. Jlumepamypa: Ilepensman . . 3anumarenbHaa Qusmka.
Ku. 1. — M.: Hayrka, 1982. — C. 61—74.

III. VYraybOsmenne maydeHHOro MaTepuajga um (OPMUPOBAHUE yMe-
HUU OPraHU3yeTcs IPU CAMOCTOATEIHLHOM U KOJJIEKTUBHOM DPEIIeHUU
3aJlau; COBETYeM YUMTEJI0 BCE BpeMs Pa3HOOOPAsUTh HNPUEMBI U Me-
TOMBI.

1. Cuauasa (PPOHTAJBHO YCTHO YUYEHUKHU OTBEUAIOT HA BONPOCHL:
KaKue BO3MOYKHBI IIPOIECCHI, B KOTOPBIX YyYaCTBYeT TEePMOAMHAMMU-
yecKasd CHUCTeMa <«HUJeaJIbHbIN ras»? Kaxk samuceiBaeTcsa W 4yuTaeTcd
ypaBHEHUE IIePBOr0 3aKOHA TEPMOAUHAMHUKHU JIs KayKAOTO cjaydas
(puc. 111)? BapuaHTBI OTBETO B:

a) IPOMCXOAUT TeIljIolliepesadya, W HaAJ TasoM coBepIilaeTcs pabo-
Ta, T. €. UBMEHATCA O00BEM, JaBJIeHUE, TeMIepaTrypa, BHYTPEHHAA
sHeprus raza: AU = @ + A;

6) rasy coolIaeTcsi KOJUYECTBO TEILJIOThI, CJIeJ0BaTeJIbHO, I'ad CO-
BepIimaeT padoTy, T. €. o0bEM Trasa yBEeJIUUUBAETCs; B 3aBUCUMOCTU
OT 3HAUEeHU# @ M A MPOUCXOAUT W3MEHEHUEe BHYTPEHHEN SHePruu:
AU = @ — A;

B) ra3 HarpeBaeTcCs, BHYTPEHHAS dHEPrus yBeJIWUYUBAETCs, JaBJie-
HUEe yBeJIMYUBaeTcsd, 00bEéM ocraércd npexxHuM: AU = @Q;

r) ra3 oxJasKJaeTcs, M HaJ HUM coBepiiaeTrca pabora, T. €. BO3-
MOKHO M3MeHeHUue BHYTpeHHel sHepruu: AU = A — @;

II) Tas oxJiaxKIaeTcs, TeMIlepaTypa ero yMeHbIlaeTcsd, BHYTPeHHS A
9Heprus ToXKe yMmeHbIaercsa: AU = —@;

e) cucrtemMa ocTaércs B paBHOBecHOM coctodHmu: AU = 0.

2. YcTHO ¢ (ppOHTAJBHBIM OOCYKIEHUEM MOYKEeT OLITh PacCMOTPEH
OpuMep pelreHus 3amaum uld yueOHumKa (c. 282, Ne 3).

3. PaccmarpuBaeTca UYeJOBEK KaK TepMOJMHAMUYECKAsS CUCTEe-
Ma. Bonpocwvl 0yisi KOJJIEKTUBHOTO OOCY:KIEHUS: MOYKHO JIU CUUTATH

L)
&
L)
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O 8G

B
-
>
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yeJIOBEeKa TepMoAMHaAMUUecKoi cucremoii? Kakas oma: 3aMKHyTas
nian Her? YUTO XapaKTepHO IJd ABUIKEHUA TAKOM CHCTEMBI: COCTO-
AHuve mam mporecc? B xaxkux mpolieccax OOBIYHO YYaCTBYeT CUCTe-
ma? (OrBer. TemrooOMeH ¢ OKPY:KAWIUMU CUCTEMaMu, paboTa Ipu
IeWCTBUY UYeJIOBEKA Ha APYTrUe CHUCTEMbI.) 3a CUET Yero HOAJNepPIKU-
BaeTCcs IOCTOsIHHAs TeMIleparypa (BHYTPEHHssS 9HEPrus) ueaoBeKa?
(OrBeT. 3a CUET HOCTYIJIEHUA DHEPTUU OT APYTUX CHUCTEM B BUME
OUINKU.) YUUTEeJIb UK 3apaHee MPeIynpeKIEHHBIN YUeHUK TPUBOIUT
naHHble 00 yIeJbHOI TEIJIOTE CrOPaHUS HEKOTOPBIX ITHIIEBBLIX IIPO-
OYKTOB: HalpuMep, IPU YCBOEHUHU 1 KI IINEHUYHOTO XJieba BbIAEeJIs-
ercs okoso 9000 k]I:x sueprum (CrpaBouHuK, c. 119). Kak sanucars
mepBoe HAYajJ0 TEPMOJWHAMUKHU AJIA CHUCTeMbI «dejgoBek»? (OTBeT.
AU = Qi — @rennoosmena — A-) MOKET I 4eJ0BEK COXPAHATH CBOIO
SHEPTUI0 COBepIlleHreM paboThl, Hampumep morupanmneM pyk? C xa-
KOH IeJIbI0 HUCIOJB3YIOT OHEKIY, I'DEJKU, BEHTUIATOPHI?

IV. Jomawrnee 3adanue: § 84; yup. va c. 275 (EI'9). Unnusuny-
aysbHO cTaTthbda I'. Tenbmroabima (Xpecromarusi, c. 277—281), pac-
cKas o 'KusHU u geareabHocTu P. Maiiepa (Baxymos M. U. Becensr
no ¢usuxe. — M.: IIpocsemrernue, 1984. — Y. 1. — C. 174—180).

Ypok 6. NMpumeHeHMe NepBOro 3akoHa TepPMOAUHAMUKMU
AN ONuUcCaHuUs N30MNpoLEeCCOB

3amaum ypokKa: BBeCTH IOHATHe 00 ammabaTHOM Irpoiiecce; cdop-
MHPOBATh YMEHNE HCIOJIb30BATh IIE€PBBIA 3aKOH TEPMOAUHAMUKU IJIS
ONMCaHUsA Ta30BbIX IPOIECCOB; MPOAOJIKUTH PA3BUTHE TEOPETUUECKO-
r0 MBIIJIEHUA INMKOJbHUKOB NPU PEIIeHUU 3a[adu: OCO3HaHUe IeJieit
pellleHusi, TpPOTOBapWBaHWe aHaJIMW3a ABJEHUs, paspadoTKa IIaHa
nelCTBUM, OTHONIEHWE K MaTeMaTHUUYeCKOW MOJesu KaK CpPeIaCTBY
onmMcaHUs SBJIEHUM, TBOPUYECKOe OOCY’KIeHHe Pe3yJIbTaTOB PeIleH’s
u ap.

Ilman ypoka

Jdransl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. Isyuernue HOBOTO Mare- 15—20 Pacckas. OmwiTel. PaGora ¢
puaia Tabaunei, ¢ rpapurKamMu
II. CoBepmieHcTBOBaHUE 20—25 Pemenne 3amau. KouTposas
3HAHUU W yMEHUH U OIleHKa 3HAHU
III. IToaBemeHme MUTOTOB 2—4 3aKJI0UeHe YUUTeJIsd
IV. lomamuee 3amanue 1 3amnuch Ha JOCKe

I. Camaa npocras TepMOAUHAMUYECKAA CUCTEMa — 3TO UAEATbHBIN
ras; caMble IIPOCTBIE ITPOIECCHI, ITPOUCXOAAIINE C Ta30M, — BTO H30-
TepMUUYECKUH, M300apHbII U M30XOPHLIA. [IpuMeHUM IIepPBBIA 3aKOH
TePMOAVMHAMUKYU AJIS OMUCAHUA dDTUX IIPOIECCOB; IPOBEPUM, CIIpaBe[-
JIUB JIX OH [IJISA BTON CUCTEMBI, IPABUJBHO JU OIUCHIBAET IHEPTETH-
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yecKue ImpeobpasoBanma. Bonpocv. Ha nosémopeHue:
KaKue m3oIlpolecchl Bam usBecTHbI? C Kakoil pusu-
YeCKOM cumcTeMoi oHu mpoucxomATr? Mo)KHO Jiu Ha-
3BaTh MB0IIPOIECCHI TEPMOAUHAMUUYECKUMU IIPOIEC-
camu? Kax mpoaeMOHCTPUPOBATh M30TEPMUYECKUI,
n300apHBII W MB30XOPHBIN mporecchbl? (YKasza-
Hue. Cienyer HAIOMHUTH IIIKOJBHUKAM OIKCAHUE
YCTAaHOBKM U XOJ OIIBITOB C cuibpomom — PI,
c. 108 u ap.)

CocTaBuM TaOJIUILY; KAK BapUaHT BO3MOYKHO HC-
OJIb30BaHME CIel[HaJbHOIl Tabaumsl (Taba. 26).
Oas KaKkZoro Impolecca B  COOTBETCTBYIOIIMIT
. CTOJIOMK 3alMUCHhIBAETCS IEPBBIH B3aKOH TEpMO-

N OUHAMUKH. Bonpocet 0as opzanuszayuu Oecedvl:
Puc. 112 moueMy IIPU HM30TEPMHUYECKOM IIpOllecce He U3Me-
HAeTCA BHYTpeHHAdA sHeprua? (Yxasauue. Cie-

AyeT BCIOMHHUTH (GOpPMYyJay [Jisi BHYTPEHHEIl SHEPTUU HUAeaTbHOTO
raza: U = E%RT.) YTo MOJIMKHO HPOUCXOAUTH IIPU CoKaTum rasa?
(OrBer. 'as momkeH oTgaBaTh 4YacTh sHepruu: @ = A.) CoBepiraert-
ca Jix pabdoTa HpU M30XOPHOM IIporecce? 3a CUET Yero M3MeHSETCs
BHYTpeHHAA sHeprusa rasa? (OTBeT. 3a cuér TemioodMeHa: Harpesa-
HUS WA OXJaKIeHus rasa.) Kak sKcoepuMeHTaJIbHO MOKAa3aTb, UTO
BHYTPEHHAS SHEePrusd rasa M3MeHseTcA 3a cuér Termsomnepenauun? Is-
MeHseTCSA JIA TeMIlepaTypa rasa Opu m3obapHoOM Ipoiiecce? 3a CUET
yero? (OrserT. ITogBogumoe TeIwyio MAET Ha HarpeBaHue rasa U Ha
coBepilieHMe MM pabOThI IpU pacinupeHuu.) Kak sKcmepuMeHTATb-
HO [OKas3aTb, UYTO IIPW M300apHOM IIpOIlecce ras coBepIliaer paboTy?
(OrBeT. [BUiKeHWEe IOAKpPAIIEHHOTO CcTOJNOWMKA Boxbl (puc. 112)
0O3HaYaeT, UYTO COBepIlleHa paboTa rasom; HarpeB BO3AyXa OCYIIECT-
BJsieTcA pykoii.) Kak mokasaTh, 4To HaOJIOAAaeMbIil B OIBITE IIPOIECC
n300apHBIH?

Kpome HasBaHHBIX M30IIPOIIECCOB, CYIIECTBYET eIlé OAUH, II0JIY-
YMBINWI HasBaHUE aauabaTHBIA. OTO IPOIECC U3MEHEHUs COCTOSHUS
CHUCTEMBI IIPU OTCYTCTBUU TelljiooOMeHa. g MpaKTHUUYECKOH peasu-
3aIuu IpoIlecca CUCTEeMY HaJ0 TeIJIOM30JUPOBAThH, 3aTeM COBEPIIUTH
HaJI Hell paboTy MM CO34aTh YCJOBHUA IJs COBEPIIIEHUs ra3oM pa-
00ThI mpu pacinupenuu. IIpu @ = 0 mepBbIT 3aKOH TEPMOIMHAMUKU
npuobperaer Bug AU = A. IIpuuém eciu BHYTPEHHSAS SHEPrus yBe-

JuYuBaeTcsi, To A — 3To pabora, coBepliaeMas HaJL rasoM IIPU €r0
COKATUU; €eCJIM BHYTPEHHssS JHEPrus yMeHbIIaeTcsd, TO paboTy 000-
sHavamT yepes A° — 9T0 pabora rasa mpu ero paciupenuu. (3ame-

TUM, UYTO WHOTZA T'OBOPAT O IIOJOXKUTEJIbLHON M OTPHUIIATEILHOI pabo-
Te.) Kak sKcIeprMeHTAJIbHO IIPOBEPUTH STOT TEOPETUUECKUI BBIBOJ?
Jlerue Bcero ammabaTHBIM HpPOIeCC HAOJJIOAATH HPU OUYEHb OBICTPOM
mporecce — TeIIOO0OMEH IIPOCTO He YycIleBaeT Npous3oiTh. Bemom-
HUM OIIBIT II0 PACIIMPEHUIO0 BO3AyXa IIPH BLLIETE HPOOKU M3 COCYAa
(cm. puc. 106). MoxxkHO U HaOJIIOJaeMbIi IIpPoIlecC Has3BaThb aguabdar-
HeiM? Kax mokasaThb, UTO BHYTPEHHsS DHEPIrusd BO3AyXa N3MEHMJIACH?
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TepMmooyHaMmnKa NSonNpoueccos

Tabauya 26

4

Pab6ora rasa SaKoH
IIpouecc TIPH PACIIMPEeHUH CO;}II’:;I::;H
p
\ A’>0
" . }’//y AU =0
30TepPMUYUECKNIL, | +A=0
T = const //7 T g_ A=A
__
0o Vv Vo V
VIzoxopHbI, _
V =const @=AU
p A,: pl(VZ_Vl)
VzobapHbIii, Py|- %// AU=Q+A
p = const | %; _ R=AU+A
0o Vo V
AnmabaTHbI, A Q_= 0 ,
Q=0 U=-A

0oV, WV
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p s moxkasda ammabaTHOTO coKa-

THUA BO3AyXa HA JHO mpubOpa «BO3-

Apnuabara IYIIIHOEe OTHUBO» KJAAYT HEOOJb-

IO KyCOueK OO0OKIKEHHOI BaThI,

mpenBapUTEeIbHO CMOYEHHBIH Ma-

IMIUHHBIM MacJoM. Bonpocer 10

pesyJbTaTaM OIIbITA: IIOYEMY IIpU

Pe3KoM ymape PYKOIH II0 MOPIITHIO

Bara BcubIxuBaer? Kax maburomae-

Moe siBJIeHUe OOBACHUTH TEOPeTH-

uyecku? Ilouemy mpum MeIJIEHHOM

Msotepma  CIKATUM rasa sBJIeHHe He Ha0JIo-
maercs?

II. Pemrenune 3amay HampaBJIeHO
A4 Ha yriayOJieHWe 3HAHUM, HA Qop-

MHUPOBaHUWE YMEHWI; OJHOBPEMEH-
Puc. 113 HO  OCYIIEeCTBJSIETCS KOHTPOJb
YCBOEHUSA 3HAHUIM.

1. Ha pocke uzo0pakeHbl IpaUKM ABYX TEPMOAMHAMUYECKUX
npoiieccoB (puc. 113). Kakoit u3s Hux agmabara, Kakoii — msorepma?
IIpu Kakmx YCIOBHAX ras B 9TUX IMPOIECCAX COBepIaeT OOJIBIIYIO
pa6oty?

Bonpocvt 0ns opeanusayuu Oecedvl: Kaxkas TepMOJUHAMUYECKAsS
cucrema paccmarpuBaetrca B 3amaue? (OrsBer. Uneanbusbrii ras.) Ka-
KOU IpoIlecc Has3bIBAIOT M30TePMUUYECKUM? 3a CUET Uero m3MeHAETCS
naBjieHMe rasa IIpu usorepMmuueckom mpoiiecce? (OTBeT. 3a cuér
u3MeHeHUs 00bEMa rasa: IPU yBeJUYEHWU NABJIEHUS dTO IIPOUCXO-
IUT B pedyabrarTe paboThl BHemrHuX cui.) CoBepitaer jgu ras pabo-
Ty B m3oTepMmumuyeckoMm impoiecce? Ilpm xaxux ycaoBuax? (OTser.
T'as pacmupsiercs, cosepimaeT paboOTy, II09TOMY HEOOXOAUM IIOJI-
Bonx Teria.) Kakoil mporiecc HaswbiBaioT agmabaTHbiM? M3mensercs
JV BHYTPEHHAsS sHeprusa B sroM mporecce? Kakwme emé mapamerpbl
cuctembl uamensioTca? (Orser. Oobém u npaBiaenue.) CoBepimaer
au ra3 pabory B aamabaTHOM mporecce? 3a CUET Yero mM3MeHseTCs
nasjieHue B sToM mporecce? (OrTBerT. [laBaenue, HaIpuUMep, YMEHb-
IIaeTcs 3a CUET yBeJWUEeHUA O0bEMa M 3a CUET OXJIAMKAEHUA rasa.)
Kak moxasarsb, uTo ra3 mpu agnabaTHOM PAaCIIUPEHUU OXJIasKIaeTcs?
(Ykasauwue. Cirenyer BCMOMHUTH OonbIT (cM. puc. 106), o6paTuThes
K II€epBOMY BaKOHY TepMoamHaMHuKN.) VMITak, mMpM KaKOM IIpolecce
IaBJieHUe rasa m3MeHsAeTCs cujbHee Ipu uaMeHeHuu ob6bwéma? (O -
BeT. Ilpu agmabaruom mpoiiecce.) Kak mo rpadpury reomerpudyecKu
onpenesuTh pabory rasa? OIMHAKOBBI JU 3HaUeHUA PabOThI B U30-
opaskénHbIx mpomneccax? (Orsert. Ilpu cixarum raza or odwéma V),
o o0béma V, 60sbIIasa paboTa COBEpIIAETCSA BHENIHUMU CUJIAMU IIPU
angmabaTHOM IIpollecce; IIPH pPacIIMpeHUH OT oO0béma V|, mo o6bEMa
V, 66apmmaa pabora coBepIaeTcA rasoM IIPU M30TE€PMHYECKOM IIPO-
mecce.)

2. AmmnabaTHBLII OPOIECC MOXKET IPOUCXOIUTHL U B IPYTUX Tep-
MOAWHAMUYECKUX CHCTEeMax, HAIpuMmep B TBEpAOM Tejae. PPOHTAIB-
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HO HAOJIOZAIOT CJIEAYIONIUII ONIBIT: IIOJOCKY PEe3WHOBOM ILJIEHKU OT
Bo3AymIHOro IIapuka (mamuaa 7—10 cm, mmumpumHa 3—4 cM) pPe3Ko
pacTATUBaOT, B KauecTBe HMHIMKATOPA TeMIepaTypbl KCIOJb3YIOT
KOy Ieku. Bonpocwul 0na obcyxrcdenus: TOBeleHUE KaKOUW CUCTe-
MBI u3ydaercs B ombiTe? Kakume mapaMeTphbl CUCTEMbl M3MEHSIOTCS?
Kax mbI perucrpupyeM usmMeHeHue Temieparypbl? VameHsercsa Jau
BHYTPEHHASA dHepPrus cucreMbl? 3a cuéT uero sto mpoucxoaut? Kak
IOKas3aThb, YTO HAaJ CHCTEMOI CcOBepIIaeTcs padoTa BHEMIHUX CHJI?
Kak mokasatb, uTo HabuomaeMblil Ipoliecc anmabaTHbiii? OleHUTe
BpeMsdA, B TeueHHe KOTOPOTO IIPOIleCC MOJKHO paccMaTPUBATL Kak
anmuabatHbiii. (OTBeT. Eciiu IMOJIOCKY PEe3MHOBOM MJIEHKHU PaCTATU-
BaThb MEAJIEHHO, TO IOBBIIIIEHNE TeMIepaTypbl He PEerucTpupyercs,
HO B JIOOOM cJiyuae IIOBBIIIIEHHE TeMIIepaTyphbl PE3WHOBON MJIEHKU
peructpupyercs He 6ojiee OSHOU CEKYHIBI.)

3. Ilpumepsl 3amad Oad KOJNJIEKTUBHOTO UM UHAWUBUIYAJIHLHOT'O
peleHus.

1. T'as, sapuMaromuii 0666M 2 M° mox masmenumem 1,2 - 10° Ila, usoTep-
MUUYECKHU pacIIupsdeTcd, B pe3yJjIibTaTe Yero ero JAaBJiieHue yMeHbIla-
erca no 2 - 10° ITa. Ilpomcxomur ju mpu 5ToM Temaoobmen? Mosxker
JU TaKoe siBJeHHue HalOJsomaThea 0e3 Temooomena? CoBepiliiaer Jid ras
pabory?

2. Brrumcaure paboTy, COBEPIIEHHYIO BO3YXOM KOJHMUYECTBOM BeIlleCTBa
1 Moab TpPU ero M30TePMUUYECKOM pacrimpeHuu oT obbéma 10 a1 mo
oobéma 20 s, ecam rasy COOOIINMIN KOJUYECTBO TEILJIOTHI, PaBHOE
5 JIx.

Bonpocwvi: moueMy IIOKasaHUSA TepPMOMETPA YMEHBIIAIOTCA, €CJIU
ero IOMECTUTL B CTPYIO BO3AyXa, BBITEKAIOIEro m3 Kamepbl (yT-
6osibHOTO Msuya? YUrTo HarpeBaeTcs ObICTpee: JIUTP BOAbI WU JIUTP
Bosayxa? IlouemMy Ipm XOJIOCTOM BBICTPEJie CTBOJI PYKbs Harpesa-
erca cuiabHee? (OTBeT. Ilo X0ay CTBOJIa ra3 COBEPINIAET MEHBIIIYIO
pa6ory, mosToMy OOJbINAs YAaCTh BHYTPEHHEN SHEPruu UAET HaA Tel-
Jomepenauy.)

B komIle ypoka ogHOMY WM ABYM IIIKOJbHUKAM IIpelJaraercs 3a-
ladya Ha KapToOuyKe JJIA YCTHOTO oTBeTa. /[onoJHuUmelbHble 0NPOCHL:
uU3MEeHATCA Ju (GOPMYJIUPOBKU 3aKOHOB ¢ TeueHueMm Bpemenu? Ilo-
yemy 9T0 npoucxonut? Kakue OOBIYHO CJIEAYIOT M3MEHEHUS?

III. ITpu moaBemeHUM UTOTOB YPOKAa HOBTOpsAeTcsa Tabauma 26.

IV. Homawmnee sadanue: § 85*%, 86%; yup. ma c. 283 (1).

Ypok 7*. PeweHue 3apay

Ypok 8*. PeweHue 3apay (pesepB yuutens)

3amaum ypoKa: pPacIpPOCTPAHUTh IIPUMEHEHWEe NePBOTO 3aKOHAa
TepMOAMHAMUKN Ha 0oJiee IIUPOKHII KPYT TEILJIOBBIX ABJEHUII; IPO-
IOJIXKUTH (POPMHUPOBAHME YMEHUs OMNMNCHIBATHL (DU3WUYECKUE SIBJIEHMS
C IIOMOIIbI0 BEeJWYWH M 3aKOHOB; Ha mpuMepe (PasOBBIX II€PEXO0IOB
IIPOBECTV CPaBHEHWE YHEPreTUUYEeCKOT0 U MOJIEKYIAPHO-KUHETUUECKO-
IO ONHCAHUI ABJIEHUI.
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Ilman ypoka

Jdransl ypokKa Bpems, mun IIpuémpr 1 MeTOIBI
1. IToBropenue. CoBepireH- 10—12 Pemenne 3amau. OTBeTH HA
CTBOBaHWE W KOHTPOJb 3HA- BOITPOCHI
HUN
II. VIzyueHue HOBOTO MaTe- 15—20 Pacckas yuwmrens. OUbITHI.
puaa 3anucu B Terpagu. Becema
III. CoBepireHCTBOBaHMIE 10—15 Pemtenue samau
3HAHUU U yYMeHUul
IV. Jomarmuee 3amaHue 1 3amnuch Ha JOCKe

I. ¥V mocku yuenuk pemiaerT s3amgauy: II., Ne 399. ®dporTanbHO
IpOBepseTCA pelleHre NOMAIITHUX 3a/ad, OJHOBPEMEHHO IOBTODPSAET-
csA Teopus.

II. Cpegu TemIOBBIX SIBJIEHUI PACHPOCTPAHEHBI I MMEIOT BaKHOe
3HaUeHUe B MPUPOJE, TeXHUKe U OBITY ABJIEHUs, HasBamHbie (haszo-
BBIMM II€PeXoJaMH II€PBOT0 poaa. YUYacTBYIOIMMH B HUX CHCTeMa-
MU SABJAIOTCS rad WX mHap, *KUJKOCTb, TBEPJOE TEJ0 HUJIU UX Coue-
rauusA. OOBIUHO BHEITHE! NPUYUHOIN IIepexofla CUCTEeMbI W3 OJHOTO
arperaTHOrO COCTOAHMSA BEIlECTBA B APYroe OKAa3bIBAETCA TEIJIO00-
MeH, HaIpuMep HCIapeHue BOALI IIPU HATPEBaHUU, OTBepAeBaHUE
npu oxjaaxkaenuu (puc. 114). [Ina BbIICHeHUA OPUPOILI (ha3s0BBIX
epexoi0oB BayKHO NPUMEHUTh U TEPMOAWMHAMUYECKUIl, U CTATHUCTU-
YeCKHUU METOIbI.

1. SIBneHue mepexoma JKMAKOCTH B Map U HA00OPOT (MCIIOJIB3YeT-
ca tabuuma 20). CHavajga HeMOHCTPUPYETCA OIBIT: MCIIapeH’e BOIbI
npu oObIuHOIT Temmeparype (puc. 115). OG6Gcys:kmamoT 8onpocwvl: Kak
IoKas3aTbh, YTO IPOUCXONUT ucnapeHue Boabl? Ha ocHOBe Uero MOXKHO
IOKas3aTh, UTO HPOUCXOAAINIMI IIpoIecc TersioBoii? Mexkay KaKuMu

Bopa

<o \;})\,ﬂ.o\é MnaenewHne ~ —
\Teno\\ 1 )‘KIA,EI,KOCbe

\\\\\\\ OTaepp.esaHMe - ——

Puc. 114 Puc. 115
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cucreMaMu mpomcxonuT TemaoooMen? IloBemenue Kakoii CHCTEMbI
Hac mHTepecyeT? 3aBUCHUT JIA IIPOIECC HCHAPEHUSA OT TeMIIepaTyphl
CHUCTEeMBI «KUAKOCTb»? ([l oTBeTa AeMOHCTPUPYETCH OIBIT: KC-
HmapeHue CHUJILHO HArpeToll BOAbLI B OaHOUKe, CcTaKaHe; HaOJIIOLaeTcs
BusyaysbHo map.) O uém sto roBoputr? (OrBeT. O Goslee MHTEHCUB-
HOM XapaKTepe MCHApeHUs IIPU OPYTUX PaBHBIX YCIOBUAX. MOXKHO
U3YYUTH BJIUAHUNE ILJIOIMIAAN ITOBEPXHOCTH KUAKOCTU, POAA JKUIKO-
CTH, BeTpa Ha YCTAaHOBKE C TEIIONPUEMHUKOM — cM. puc. 115.)
Kakwue mapamerpbl cuCTeMbl MEHSIOTCSA IPU IIepexofie KUIKOCTbh—
nap? (Orser. IlmorHOCTH, (OpMa, CKUMAEMOCTDH, TEIJIOEMKOCTD,
YIIPYTOCTB.)

O6msacuuM mporecc ucnapeHus Ha ocHoBe MKT. Bonpocwsi: usme-
HsAeTca Jin cocTtaB uayuaemoir cucrembl? (OrBerT. Her, umenao ua-
CTUI[, Macca CUCTEeMbI He U3MeHsIoTcA.) VsMeHsieTcs Jin BHYTpPeHHee
cTpoeHmue cucreMbl? lM3MmeHsercs JM XapakTep ABUIKEHUS YaCTHUIL?
Nsmensercsa aum sHeprusa BaaumogetictBua uacturn? (Orsert. [a,
HOTeHIMaJbHASA SHEPTUs YBEJIWUYUBAETCs; B UeaJbHOM rase OHa BO-
o0Ille paBHA HYJI0; TaKUM 00pPas3soM, BHYTPEHHAA JHEPrus CUCTEMBI
pactér.) Ilouemy mpm KUIEHUH TeIJomepemada He IIPUBOAUT K W3-
MEHEHUIO TeMIIlepaTyphbl cucTeMbI? 3a CUET Uero paspylIiaeTcs CBA3b
(B3auMoeiicTBME) MOJIEKYJI U MOJIEKYyJia BbLIeTaeT M3 KUIKOCTU 0e3
HarpeBauuda mocienuerr? (OTBeT. ATO TIPOUCXOAUT 34 CUET CIaydUaii-
HOTO COOOIIeHUA HYKHOM SHEPruu OTAeJILHOM UacTHIle B pe3yabTaTe
OBUKEHUSA OPYTUX.)

2. SIBeHMe mepexonaa SKMIKOCTH B TBEPAOE COCTOSIHHE M HA000-
por. [IemoHcTpupyercd TasgHue Jbna. OOCY:KIAIOTCA 680npPOCyL: KaK
oKasaTb, UTO AJIS IPEeBpalleHus TBEPAOro Teja B JKUAKOCTh HeO0O0-
XOAUMO COOOII[eHMEe OIIPeNeEHHOr0 KOJIMUecTBa TemaoThl? V3meHs-
eTcs JIM TeMIepaTrypa JibJa, eCJd OH HaXOOUTCA B KOMHATE W TaeT?
ITpoucxomur jgu npu srom HarpeB jabpga? (O rTseT. Her.) IIpoucxomur
au temmoobmen? (OrBerT. [la, MeXXAy JBAOM W APYTHUMU CHUCTeMa-
MU — BO3IyXOM, cToJoM u T. II.) Kaxwme cBoiicTBa TBEPAOTO TeJja
MeHsoTcsa npu ero miasiaenuu? (OrBer. Mexammueckwue: (Qopwma,
00bEM, IJIOTHOCTH, IPOUYHOCTh, YIIPYTOCTh; TEILJIOBBIE: TEILJIOEMKOCTD,
TeILJIOIPOBOAHOCTh.) YeM 0O0BACHAETCS TaKoe pe3Koe Uu3MeHeHUe
cBoiicTB BerectBa? (O TBeT. I3MeHEeHNEM CTPYKTYPHI BelllecTBa, W3-
MeHeHHeM XapaKTepa ABMMKeHHusA U BaauMojeincTBusa uactuil.) Kak
oKasaTb, UTO H3MEHEHWe CBOWCTB CHUCTEMbBI MPOUCXOAUT HE MIHO-
Benuo? (OrBerT. Cieanyer obparuTh BHUMAaHHEe Ha rpaduk IjaBJe-
Hud.) B uém corsmacao MKT ¢usmnyecKuii cMBICJI yAEJIbHOU TEIJIOTHI
TIaBJIeHUS?

ArperaTHoe cOCTOsAHUE BeIlleCTBa 3aBUCUT HE TOJBKO OT TeMIIe-
parypsl, HO m oT BHemrHero nasieHusi. Ha ocmoBe MKT »sto jerko
0o0bsACHAETCS: CoKMMasA ra3d, MOKHO, He IIOHHKasd TeMIIepaTypbl, II0-
JYUYUTh JKUOAKOCTH. 3HAUUT, (hada BeIecTBAa 3aBUCUT OT 3HAUEHUN
IBYX IlapaMeTpoB oxHoBpeMeHHO: T um p. B koopmunarax T—p gua
Kaskaoii (asbl BelllecTBa, HAIIPUMEP BOABI, MOYKHO JKCIIEPUMEHTAJIHHO
OIIPEIeJINTh COBOKYIITHOCTHL TOUEK — IIOJIYYUTH AUArPaMMy COCTOSHUM
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P BeIllecTBa IIPU TOM WJIN WHOI TeM-
neparype u nasjieHuu (puc. 116).
Jlunua CA ompepnenseT COCTOSI-
HUSA, IIPU KOTOPBLIX OJHOBPEMEH-
HO CYIIECTBYIOT TBEPIOE TeJo
u ras3, JuHua AB omnpenpeaser
COCTOSHUSA, TPU KOTOPBIX OJHO-
BPEeMEHHO CYIIIeCTBYIOT TBEpI0e
TeJI0 U KUAKOCTh. YUTO 3HAUYUT
npu sTtom Touxka A? Ilpm Takom
IaBJeHUU U TeMIlepaType IJis
MTaHHOTO BeIeCTBA CYIIECTBYIOT
B paBHOBecuu Bce Tpu (Pasbl —
TBEpPAOE TeJ0, KHUIKOCTb, Tas;
IJIsT BOOBI TeMIepaTypa TPOUHOI
Touku paBHa 273,16 K. Touka K
ompefiesisieT KPUTUYECKOe COCTO-
AHUE, T. €. IIPU JAaHHOI U OOJIbIIIEll TeMIepaType TepAeTcd pPasinuuue
MeKIy SKUAKOCThIO M ra3oM. bBeceja TpPOIOJIIKaeTCA II0 80NPOCAM:
KaKue IIPOIecChl MMPOUCXOMAT HNPU IIepexofie BellleCcTBa M3 COCTOSHUS
1 B cocrosanme 2, us cocroanus 4 B cocroauaue 3? Kax sTu mpoiiecchl
Mo:kHO ocylinecTBUTh? (OTBeT. IlepBblli — yMEHBIIUTL AaBJIEHUE U
HarpeTh BeIIeCTBO; BTOPOM — OXJAAUTh I'ad U MOBBICUTH gaBienue.) Kak
n300pas3uTh Ha rpauKe IIPOIlecC TASHUA Jbla, IIePEHECEHHOI0 3UMOI ¢
yaursl B Komuaty? (O TBeT. JIunua 5—6 wa quarpamme.) Kax msobpa-
3UTH IIPOIeCC IIepexoja rasa B JKUAKOCTHb IIPU MOBBIIIEHUMW IABJICHUS?
Kak Ha rpaduxe m300pasuTh IPOIECC KPUCTAJLIN3ANNN BelecTsa?

III. ITpuBeném mpuMepbl 3agad AJd KOJJIEKTUBHOTO WM WHIUBU-
OyaJIbHOTO PeIieHusd.

Samgaum: II., Ne 407— 410.

3amgaua.

Puc. 116

OauHaxkoBa JIn BHYTpPeHHsAA sHeprusi 1 Kr Boawsl m 1 Kr mapa? Mosker au
yIeJbHadA TeIIOTa IIapoo0pasoBaHuA OBITH paBHOU HyJsio? Bcerma ju us-
MeHsIeTCA TeMIepaTypa Tejia Ipu Iepepade emy remna? OieHutre padboTy
BBIXO/IA MOJIEKYJIbI BOJABI IIPY WCIAPEHUU, 3HAA YAEJIbHYIO TEIIOTY I1apo-
o6pasoBanua (2,26 - 10° IIxx/kr). Kakyio ycTaHOBKY /[ IPOBEPKH IIPE.-
IIOJIO}KEHUS O IMIOCTOSHCTBE TeMIIePaTypPhl KUIIEHUSA BOJBI CJIeLyeT BhIOpATH?

IIpumeuanue. MokeT ObITH IIPEIJIONKEH PN PUCYHKOB, U3
KOTOPBIX CJIeAyeT BBIOPATh HY KHBIN; MOKET OBITh YCTHBIN OTBET C
onucaHueM O0OpPYIOBAHUS.

IV. Jomawnee sadanue: II., Ne 411.

Ypok 9*. PeweHue 3apay

3amaum ypoka: IPOAOJIKUTHL (DOPMUPOBAHUE YMEHUH OIUCHIBATH
TepMOJMHAMUYEeCKHe ITPOIECCHl C IIOMOINbI0 (ZMBUUYECKUX BEJIUYUH U
3aKO0HOB, OIIPENeJisiTh B YCTHOW W NHUChbMEHHOII peumu 5Tallbl PeIleHusd
3ama4, 000CHOBBIBATH IIPAKTUYECKHE W YMCTBEHHBbIE NelCTBUA.

174



I. Ypok coctouT M3 ABYX UacTeii: BHauaje OPraHMU3yeTCs IIOBTO-
peHne m yriayoOJjeHMe 3HAHUN NPU KOUIEKTUBHOM U HHAUBUIYAJIb-
HOM peIeHnuHu 3ajad, 3aTeM BBLIIOJHAETCA IIHCbMeHHas pabora 1o
Bapuantam. OCHOBHOM 3amaueil OCTAéTCsS BBIJEJICHUE U OIIHCAHNE
TeIJOBbIX sBJeHui. CiaemoBaTeIbHO, HEOOXOIMMO 3HATH OTBETHI Ha
sonpocwol: Kakue (PU3nYecKre 00beKThI MBI U3yYad HA MPEIbIAYIITIX
natu ypoxkax? (OrBer. 'a3, :KUIKOCTH, TBEPHOe Teso.) KakoBa mo-
neab nsdydaeMbIx 00beKTOB? (O TBeT. TepMmoguHaMuUecKas CHCTEMAa
CO CJeAyIONIMMU XapaKTEePUCTUKAMM: BHYTPEHHsSS OHEPrus, TeM-
mepaTtypa, OaBjJeHue, 00BbEM, TEIJOEMKOCTh.) KaKme mpoliecchl MbI
usyuanau? (OrsBeT. M3ompoliiecchl ¢ rasaMu, TEIJI000MeH, (PasoBbIe
nepexonbl.) Kakme xapaKTepHUCTUKU COCTOAHUSA CHUCTEMBI U KaKue
CpeICcTBa ONMCAHUS IIPOIlecca HAM WN3BECTHBI?

II. JIBoe-Tpoe IIIKOJBHUKOB BCE BpeMsa pPadOTAIOT y MOCKW; WHIU-
BUAyaJIbHBIE 3amadyy IpejjaraioTcsa Ha KapTOuKax, M3 3aJaYyHUKa;
GpoHTAIBHO OOCYKIAIOTCA OT/JeJIbHBbIe CTOPOHBI peIlleHus 3ajad.

1. Ilpumep pellieHUA 3amadu.

IIpu nepexopse u3 cocTosiuus A B cocrosaHue B ras cosepiiaer paGoTy,

OPUYEM ITPOUCXOAUT U TermaooomeH (puc. 117, a). OguHaKoBas I COBep-

mraerca padora? OQMHAKOBOE JIM KOJIMYECTBO TEILJIOTHI Iepegaércsa rasy?

OnMHAKOBO JIM M3MEHAETCA BHYTPEHHASA DHEPrusA rasa B dTUX ABYX IIPO-

meccax?

Ananus usuyeckozo ssieHus. B terpagu usobpaskaercs rpadur
mporecca, KpaTKO 3alKChIBAIOTCA HaHHBIE: 00BEKT — Tras ydJacTByeT
B [BYX DPas3HBIX Iponeccax. HyxHO ompemenuts A,, A,, AU, Q;, Q,
(cm. puc. 117, a).

OueBUAHO, UTO Macca rada OCTAaETCsA MOCTOAHHOM, T. €. MbI MMe-
eM OHYy TepMoAMHAMHUYecKyio cuctemy. O0a IIpoiiecca IIPOUCXOMIAT
Ipu M3MEHEeHUM BCeX TPEX mapaMeTpoB — o00BbEMa, AaBJIEHUSA, TEeM-
meparypbl. O6Go3HauuM Ha rpadukre IapaMeTpPbl COCTOSHUI Haudaja
u KoHIla mpoiieccoB (puc. 117, 6). OHM OAMHAKOBBI IJA OLHOTO U
IPYroro Ipoilecca.

Hoesa pewenus. Nna obmiero ciaydasd TepMOIUHAMUYECKOTO IIPO-
mecca y Hac HeT (opmMyJbl I pacuéra pabOThI, IIOITOMY CJIEeAyeT

D/ pa

Puc. 117
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P WCIOJIb30BaTh T'E€OMETPUUECKOe KCTOJIKOBA-

2 HUe paboThl KaK ILJIOMIAAU MOJ TI'padUKOM.

Hiisa mr060ro IIpoliecca CIIpaBelJIUB II€PBBI

\ 3aKOH TePMOAWHAMUKU, II09TOMY IIOIIBITA-
T\ eMCs ero HMCIIOJIb30BaTh.

1 3 Pemenue. V3 cpaBHeHusa IJOINazen

¢uryp A1BV,V, u A2BV,V, Bugum, 4TO ras

B IIEPBOM IIPOI[ECCE COBEPIINJ OOJIBIIYIO

4 pabory: A; > A,, npuuém OoJbllle Ha 3HA-

> UeHMe ILJIONaAM 3allITPUXOBAHHOTO YyYacT-

0 V  ka (cm. pmec. 117, 6). Tak kKaxk Hauajao

Puc. 118 U KOHeI[ 000MX IIPOI[ECCOB COBIALAIOT, a

BHYTPEHHAS 9HEPTuA ABIAeTcA (GyHKIUMei

COCTOSIHUS, TO M3MeHeH’e BHYTPEeHHEeN SHepruu B STUX IIPoIlleccax

Oyzer ommHaKoBO, T. e. AU, = AU,, npuuéM OHO He PaBHO HYJIIO.

C moMo1Ibi0 ypaBHEHUA MEPBOTO 3aKOHA TEPMOAMHAMUKY CPaBHU-

BaeM H3MeHeHUe KOJIMYeCTBa TEeIJIOTHI:

{AU1=Q1—A1_)Q A -0Q -4
AU, Q, — A, 1 1 2 25
Q; > Q.

Anaaus pewenus. Ilpu coBuazeHnn HAUYAIBLHOTO U KOHEUYHOTO COCTOS-
HUI Ta3 mojaydyaeTr 0oJIbIllee KOJMYECTBO TEILIOTHI X COBepIaeT GOJIbIIIYIO
pabory B TOM IIpoliecce, rpaduK KOTOPOTO JIEKUT BBIIIE. BBIMOJIHSETCS
JU 3TO TIPaBWJIO, ecau rpaduku nepecekamoTcs? MorKHO Jim ra3 U3 co-
cToAHUA A TlepeBecTy B cocTosHUe B 6e3 coBepiiieHusA paboThI? 6e3 Terr-
goobmena? CoBepIINT JM rad KaKyo-JIm0o padoTy, eCiar OH M3 COCTOS-
HUA A IIepernés omnATh JKe B cocTossHue A myTéMm mporiecca AlIB2A?

2. TIpumepsl 3amad.

1. smensiercsa au BHYTPEHHAA 3HEPrud ras3a 1 coBepuiaeT Jiu OH pa60Ty

upu mepexonae u3 coctodaHus I B cocroaHusa 2, 3, 4 (puc. 118)? Bo
BCEX JIA CJIydYasax rasy mnepefaércsa OJUHAKOBOE KOJIUYECTBO TEIIOTHI?

2. Kak mnsmeHseTCA BHYTDEHHsAs 9HEPrUs rasa, €CJU ¢ HUM IIPOUCXOIAT
IIOKa3aHHbIe Ha PUCYHKe mpoiiecchbl (puc. 119, a—e)?

£ o ol o o

V = const e p = const @ T = const e

B o4 ol
Q=0 o Q=0 m T = const e

Puc. 119
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,10%1Ia 4 p
P A c
10 B C
6 L
| D A
2 P R R B | - D B
0 10 20 30 40 V,m 0 v
Puc. 120 Puc. 121

OTBeTHI: a) yBeIuUUBaeTcsA; 0) YBeIMUUBAETCS €IE 3HAUUTEb-
Hee; B) OCTAETCSA IIOCTOSIHHOII; I') yBeJIWUYMUBAETCH; ) OCTAETCs IIOCTO-
AHHOM; e) MpOoIlecC HEeBO3MOYKEH.

3. T'az u3 cocroAHuss A MEePexXOAUT B COCTOsAHUME B OByMs crocobaMu
(puc. 120). Kar ompenesuTh KOJUUECTBO TEILJIOTHI, MOJyUYeHHOE ra-
3oMm B mpoitecce ADB, ecau B mporecce ACB 0OH MOJYYUJ KOJUUECTBO
TeIJIOTHI, paBHOe Q,?

ITogcxkasdka. @ — p, (Vy, — V) = Q, — py(Vy, — V).
III. CamocroarensHasa pa6ora (15—20 muH).

Bapuaum 1

1. Taz u3 cocroaHusas A mepexoguT B cocTosgHUEe B paBymMaA cmocobamu
(cm. puc. 120). B kakom caydae coBepiiaercsa 00jbiias pabora? Yemy
oHa pasHa?

2. IIpu mepenade rasy KOJMYECTBA TEIIOTHI, paBHoro 2 + 10% Ik, om
coBeprma pabory, pasuyio 3 - 10* II:xx. Uemy paBHO HM3MEHEHIE BHY-
TpeHHel sHeprum rasa? Harpescs muam oxJsamumics ras?

Bapuanm 2

1. UneanbHBIN ra3 U3 COCTOAHUSI A B COCTOAHUE B MepexXoquT TpeMs pas-
upIMu cuocobamu (puc. 121). B Kakom ciayuae coBepimaercsa 00JbIIast
pabora? Kak umsmensiercs BHYTpeHHss sHeprus rasa? Kaxkomy cocro-
SHUIO COOTBETCTBYeT OOJbIiias Temmeparypa?

2. Ilpu M30TEepMHUUECKOM Ipolecce ragdy coobmero 2 « 108 Hx sHEprUU.
Yemy paBHO u3MeHeHHe BHyTpeHHell sHeprum? Paccuuraiite paboTy
rasa.

IV. Jomawnee s3adanue: yup. Ha c. 283 (3—5).

Ypok 10. Heo6paTnmMocTb TEMJIOBbIX NPOLLECCOB.
BTopoi 3akKOH TepMOAUHAMUKU

3agauM ypoka: BBECTU IIOHATUSA 00 oOpaTuMoM M HeoOpaTMMOM
mmpoIieccax, CUCTeMAaTHU3WPOBATh 3HAHUA O BUIAX TEIJIOBBIX MIPOIIEC-
coB; cOPMYJIUPOBATH 3aKOHOMEPHOCTb HAIPABJEHWII NTPOTEKAHUSI
TEIJIOBBIX IIPOIECCOB, PACKPBITH €€ CTATHCTUUECKUI CMBICJ; IIPOJOJI-
JKUTH (DOpMUPOBaHUE YMEHUA XapaKTepu3oBaTh TePMOAMHAMUUECKUE
IIPOIIECCHI.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
I. Isyuenue HOBOrO Mare- 20—25 Pacckas. Tabinuma. 3anucu
puasia Ha JOCKe U B TeTpagu. Pa-

6ora ¢ y4eOHUKOM

II. OrpaboTka M3y4YEeHHOTO 15—20 Pemrenue samau. Becena
MaTepuaJa
III. IloxgBemenMe UTOTOB 3—5 PDpoHTAJIBHOE ITOBTOPEHUE
IV. lomamuee 3amanue 1—2 3anuch Ha JOCKe

I. Ha mamHOM ypOKe IIPOJOJIKAaeTcsa M3yueHUe 3aKOHOMEepPHOCTei
TEePMOAMHAMUUYECKUX IIPOIeCCOB. JIOTMKA MBJIOMKEHUSA MaTepuaja Lo-
CTATOYHO XOPOIIIO IpeACTaBJIeHa B y4eOHUKE.

1. ITocmanosrka yuebHOU npobaemvi. B xome Geceabl obOCy:Kaa-
0T 60npOCHbL: JNOIIyCKAaeT JIM IIEPBBIA 3aKOH TEPMOJUHAMUKU IIepe-
mady Telljla OT MeHee Harperoro Teja K OoJsiee marperomy? (OTBeT.
ITepBbIii 3aKOH He 3alpelraeT dTOTO IpOoIecca, OH TpPeGyeT JIUIIL CO-
xpaHeHUus dHepruu.) HabaomaioTca i TaKkue IPOIeCCHl B Ipupoze?
(OrBerT. Her.)

HamnpaBiienre TeIJIOBBIX IIPOIIECCOB OIMCHLIBAET BTOPOM 3aKOH
TepMOAMHAMMKHN. PaccMOTpUM ero coiep:kaHue.

2. CHavaJia IIOBTOPUM W OIpeNeJNM HECKOJbKO CBOMCTB TEpMO-
OUHAMUUYECKUX IIPOIECCOB, OMHOBPEMEHHO 3alOJIHAS TAabauily (MOK-
HO HCIIOJIb30BATh Tabauiy 27).

Bce TepMmosmuHaMuuecKue IIPOIECCHI AeJSATCA HA pPaBHOBECHBIE U
HepaBHOBeCHbIe. PaBHOBECHBIM Ha3BIBAIOT IIPOIIECC, B XO€ KOTOPOTO
B Ka’KABII MOMEHT BPEMEHH! CHUCTeMa HaXOAUTCSI B PAaBHOBECHOM CO-
croguuu. HamoMHUM, YTO PaBHOBECHOE COCTOSHUE XapaKTepU3yeTCs

OJIMHAKOBOCTHIO CBOMCTB (IIapaMeTpPOB) BceX

yacTeil cucrembl. VI3 ompenesieHUA CIELYIOT

6bL6000bL: a) PABHOBECHBIN IIPOIECC — BTO

0ECKOHEYHO MEAJEeHHBII IIPOIEecC H3MeHe-

HUS IIapaMeTPOB CHUCTeMbI (MHOTJA TOBOPST

0 KBa3WCTAI[MOHAPHOM IIpoliecce); ©0) 9TO

MOJeJIb peasbHBIX IIPOIIECCOB; B) IIPOIlEC-

Chl IIPUPOABI BCETZla HEPAaBHOBECHbIE — WX

L MOJKHO OIHCATh C IIOMOIIBI0O MOJEJIU PAaBHO-

las BECHOT'O IIpoIlecca C TOH WM WHOUM CTele-
HBIO TOUYHOCTH.

AR Bonpocwt 0na opzarnusayuu 6Gecedvl: sB-

MrvTka JfeTcsa JIM TIPOIEeCC CYKaTUsA Tasa IOPII-

HeM paBHOBecHbIM Iporeccom? Kaxoii us

n300pa’KEHHBIX HA PHUCYHKE IIPOIECCOB

e @ Hambojee COOTBETCTBYET IIPeICTaBJIEHUIO

Puc. 122 0 paBHOBecHOM mpoiiecce (puc. 122)?
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Tabauya 27
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Haszsanmue CocTosaHNE TEPMOTUHAMUYIECKO
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(OrBer. IIpomecc 6, TaKk KaK 37eCh BCEM UACTAM CHUCTEMbI DHEPIUS
coob1iaercs 6ojiee paBHOMEPHO, IIO9TOMY B KasKAbIE MOMEHT BpeMe-
HU JIYYIlle BBIIOJHAITCS YCJIOBUS PABHOBECHUS CHUCTEMBI.)

Bce TepMosmHamMuuecKue IPOIECChl MOKHO Pa3feuTh Ha caMo-
IIPOU3BOJIBHBIE U HecaMomnpousBoJabHbIe. [locienHme mpoucxomAaT B
cucTeMe TOJBKO TOJ MeHfCTBUEM BHEITHUX O0beKTOB. 1A miarocTpa-
MU MOJKHO IIOCTABUTH WM OOCYAUTH O I BIT BI.

TepmMoguHaMUYecKas CHCTeMa — HarpeToe TeJio; IMIpPOoIecc —
TemJIoOOOMeH, OCTHIBaHME Tejla; XapaKTep IIpollecca — CaMOIIPO-
u3BoJbHBIN. Cucrema — Kamisd dYepHUJa (MJIM KYCOUeK caxapa);
nporecc — pactBopeHue (quddysusa) BellecTBa B BOAE; XapaKTep
mpoliecca — CaMOIIPOM3BOJILHBIN. Bonpocvl dnsa obcyxncdenus: mame-
HAIOTCA JIX IPU CaMOIPOW3BOJBHOM IIPOIECCE TapaMeTPhl CUCTEMBI?
Kakue? (OrBeT. B pasnpix mporeccax pasuble.) HalOsromarorcsa au
caMOIIPOM3BOJIbHBIE TIpoIecchl B pupoze? (OrBeT. [la, oxJaskaeHue
HArpeThIX TeJI, PACIIPOCTPAHEHUE 3aIaxoB U MAp.)

TepmoguHaMUUYecKas CUCTeMa — ra3 B IUJIWHAPe (HampuMmep, B
cuiab(doOHe); IIpollecC — CiKaTHe rasa; XxapakTep IIpoliecca — HecaMo-
TPOU3BOJIbHBIN. Bonpocsl 0as8 00cyxcdeHus: OeHCTBYIOT JU BHEIITHUE
00beKThI Ha ra3 B cuiabdoHe mpu ero cxkatuu? Kaxwme? Mosker au
coKaTHe rasa IPOUCXOAUThH 0e3 arToro aeiictBusa? Kakwme mapameTpsl
rasa msMeHATCA Ipu ero cxxatrum? Kakwme mpuMepbl HECaMOCTOS-
TEJbHBIX TEPMOAMHAMUYECKUX IIpOIleccOB MokHO mnpuBectu? (OT-
BeT. OxylakJeHre POJYKTOB B XOJIOAUJIBHUKE, T. €. IIEPEeX0] TeIlIa
OT XOJONHOTO Teja (IPOAYKTHI) K TEMJIOMY (BO3AYX KOMHATHI); COOM-
paHUWe IBLIN IBLIECOCOM; M3MeHeHue (hOPMBI TBEPAOTO TeJia.)

Bce TepmMommHaMuUeCcKMe IIPOIECCHI MEIATCS HA o0paTumsble U
HeoOpaTumbie. OOpaTUMBIM HA3BIBAIOT IIPOILECC, IIPU KOTOPOM BO3-
MOJKEeH OOpaTHBIN IIepexOJi CUCTEMBI U3 KOHEUHOIO COCTOSAHUA B Ha-
YyajbHOE uYepe3 BCe IIPOMEKYTOUHBIE COCTOSHUA 0e3 U3MEeHEeHUH B
OKpPY’KaMIUX cucreMax. dale Bcero mpuMep o0paTMMOTrO IIpoIecca
OIPUBOAAT U3 MEXaHUKU — 9TO KOJeOaHUs MaTeMaTUYeCKOTO MasiT-
HuKa 6e3 TpeHusa. Takum o0pasoM, O0OpaTHUMBIN IIpOIleCcC — HUAeasb-
HBIN mporecc. Heo6paTUMBIM Ha3BIBAIOT IIPOIECC, IIPW KOTOPOM 00-
DaTHBIN Tepexof Yepe3 Te JKe COCTOSHUA HEeBO3MOXKEH 0e3 BHEITHUX
Bo3IelicTBUil. Bce peasbHBIE IIpOIleCChl B IIPUPOIE Bcerga HeoOpa-
TuMbl. Tak, KojgebaHUA MaATHUKA (O BIT) BCErga 3aTyXaloT, Mexa-
HUYEeCKas SHEpPrus IepeXOAuT BO BHYTpeHHIOM. Teromnepemaua —
Bcerga HeoOpatuMmblil 1mporecc. CoBepIIIEeHHO HEBO3MOJKHO SIBJIEHIE
HarpeBaHUsA IMEUYKHU 34 CUET OXJIAMKIEHUS BCE KOMHATBHI!

Bonpocvt 0n8 opzaHu3ayuu Oecedvl: Bcerma JU CUCTEMY, yUacT-
BYIOIYIO B IIPOIeCCe IIePeXo/a M3 COCTOAHUA A B cocTossHUE B, MOXK-
HO IIepeBecTH uepe3 BCe IIPOMEKYTOUHBIE COCTOSAHUS W3 COCTOSHUS
B B coctoanue A? (OrBer. [IpakTuuecKku Bcerma, HO OJA 9TOrO He-
00X0IMMO BHeIIIHee BO3[elcTBUe; mpolecc HeoOpaTuMblii.) JloKaKm-
Te, YTO IEePEUNCJIEHHBbIE IIPOIleCChl HeoOpaTUMBbI: CrOpaHWEe TOILJINBA,
oTBep/ieBanue, HCIIapeHue.

06006111eHIIe TPOBOJUTCSA IO 80NPOCAM: MOIKET JIM HEPABHOBECHBIN
nporiecc 6biTh obpatTumMbiM? (OTBeT. Her.) MokHO it HepaBHOBeC-
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HBII mporecc n3o0pasuTs rpaduuecku? (Orser. Her, Tak Kak pas-
JUYHBI TapaMeTPhl YacTel cucTeMbl.) [JoKakKuTe, 4YTO IIPU U3YyUYEHUU
TEPMOAMHAMUKNA MBI OOBIYHO pacCcMaTpPUBAaJ PaBHOBECHBIE 00paTH-
MbI€ TIPOIIECCHI.

3. Bropoii 3aKOH TepMOAWHAMHUKU OIKCHIBAeT HEOOPATUMOCTH IIPO-
IIeCCOB B IIPUPOZE, YKA3LIBAET HAIIPABJIEHUS SHEPIeTHUUYECKUX IIpeBpa-
meHuii. OH dABJAETCA TeHUAJIBHBIM O0000IIIeHWEM MHOTOUYMCJIEHHBIX
OIBITHBIX (hAKTOB: pasHbIe YUEHBIE OCMBICIUBAIU PasHbIe (DAKThI, IIPU-
XOOWJIM K HECKOJBKO PAas3JIUYHBIM (DOPMYJIMPOBKAM 3aKOHA, HO CMBICJ
UX BCeX OAMHAKOB. IIpuWBeséM HECKOJBKO BasKHEHMIIINX BapUAHTOB.

BrepBbie BTOpO#l 3aKoH (BTOpoe HAUaJI0) TepMOAMHAMHUKU cOP-
myaupoBaa B 1850 r. Hemenikwuii ¢usuk-teopetux P. Kiaysuyc
(1822—1888). HecKkoJIbKO MHO3AHEEe OH JaJI ABe Ipocreiriue GopMmy-
aupoBKU: «Temsora He MOKeT MEPexXOAUTh OT 0ojiee XOJIOAHOTO Teja
K 0OoJjiee HaArpeTomy, €cJii OJHOBPEMEHHO HE IIPOUCXOAAT B CBA3U C
STUM APYyrue M3MeHeHUsi», «Ilepexoi TeImJIoThI OT 00Jiee XOJIOTHOTO
Tejaa K Oojiee TEIJIOMYy He MOXKET MMETh MecTa 0e3 KOMIIEHCAIIHH»
(Cnaccrkuit B. U. Ucropusa dusuxku. — M.: Belcimaa mikoia,
1977. — Y. 2. — C. 26).

IToutu omHOBpeMeHHO, B 1851 r., GOpPMyJINPOBKY BTOPOro HavaJa
TePMOAVMHAMUKY MIPEIJIOMKUI auTyauiickuii pusuk Y. Tomcon (1824—
1907), KOTOPBIN yTBEPIKAAJ, UTO B IIPUPOJE HEBO3SMOIKHBI IIPOIIECCHI,
eIUHCTBEHHBIM CJIEJICTBUEM KOTODPBIX OBIIO GBI COBEpIIIeHNEe MeXaHW-
YecKoU paboThl B pe3yJibTaTe OXJAMKIEHUS Des3epByapa.

B pamkax oO0Iieii Teopuu CHCTEM BTOPOI 3aKOH TEPMOAUHAMUKN
OpuoOpeTaeT CMBICJ CJIEAYIONIEr0 YTBEP)KIEHUA: BCE MAKPOCKOIH-
YyecKHue Mpolecchl B MPHPOIE CAMOIPOU3BOJIBHO IMPOTEKAIOT TOJBKO
B OJHOM OIIPEIEeJIEHHOM HAINpPaBJeHUU. ITYy (DOPMYJUPOBKY MOIKHO
sayntath u3 yudeOHuKa (c. 285). (IIpumMeuaHUe oI yIYUTEId.
CoBpemeHHass (POPMYJUPOBKA BTOPOTO 3aKOHA TEPMOAMHAMUKU CBS-
3aHA C OIpefeeHUEM HJHHTPONMUU — QYHKIUU, XapaKTePUIYIOIIei
COCTOSIHME CHUCTEeMBI. OHTPONUS SABJIAETCA MepOil YIOpPAJOUEeHHOCTH
CHUCTEMBI: IIPU IEPEXOJe CUCTEMBI M3 MeHee BEePOATHOTO, T. €. Oojee
YIOPSAJOUEHHOTO, COCTOSAHUS B 0oJjiee BEPOATHOE SHTPOIUS BO3pac-
Taer. VITak, B 3aMKHYTBIX CHUCTEMaxX SHTPONUS He yObIBAaEeT.)

Bropoe Hauaso TepMOgMHAMUKU — (HheHOMEHOJIOTUYEeCKUI 3aKOH.
He cayuaitno B XIX B. ero HaswIBajJu NPUHIIUIIOM, aKCHUOMOM, II0-
crysmaToM. KakoB ke ero cMmbica? UeM 00bACHAETCS HAIIPABJIEHHOCTD
npoiieccoB B npupogae? OTBeThl HA 3TU BOMPOCHI OBLIN JAHBLI aBCTPUII-
ckuM pusurom-reopeturkoMm JI. Bombrnmanom (1844—1906): B 3aMK-
HYTON CHCTeMe CaMOIPOM3BOJIBHBIA NPOIECC HAET B HAIPABJIIEHUU
mepexosia OT MeHee BEPOATHOTO COCTOAHUA B 00jiee BEPOATHOE.

Hawub6osee BepOATHBIM COCTOSHUEM SBJISETCS PABHOBECHOE COCTOS-
Hue cucrteMbl. TakuMm o6pasoM, BTOpOe Hauaja0 TEPMOJUHAMUKU MMeE-
€T CTATHUCTUUYECKUHN CMBICJ, CIIPABEIJIUBO AJSA CHUCTEM U3 OOJIBIIIOTO
yucsia dyacTui. IIpm Takoil TpaKTOBKe CMbICJIa 3aKOHaA OH IIpuoOpe-
TaeT TeopeTUUYeCcKUii xapaxTep.

IIpm wmsoKeHUU HOBOT'O MaTepuajga COBeTyeM obpaliarbca K
dopmMyIHpPOBKaM YyueOHWKA, HCIOJbB30BATH YCJIOBHBIE PHUCYHKU
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(puc. 123), IpOAMKTOBATH TE3WC-

Ty T20 |::> Ty T4. HBII ILJIaH, o0palaTbesa K Oecefe
T;® T,® IJIT aKTUBUB3AIUN MBICJIEHHBIX
IeHCTBUI INMKOJbHUKOB.
HepasHoBecHoe PaBHoBecHoe II. OTPaBoTKe M3VICHHOTO Ma-
P VI
Tepuaja cjeAyeT OpUIaTh MaKCHU-
o o ¢« ° MaJJbHO KOHKPETHBIH XapakTep.
S e |::> et OcTraHoBUMCS Ha TUINYHBIX Me-
° g o ° TOOAUUECKUX PENIeHUAX.
MeHee BeposTHoe Bonee BeposTtHoe 1. O6sacnenue npocmozo onbvl-

ma. B Kajopumerp HaJIUTa XO-
JonHas BOJA, B HEE OITyCKaeTCs
Harpetroe Teno. Bonpocvl 0as 06-
cyxnc0eHus: MOYKHO JI TEPMOIWHAMUYECKYIO CHCTEMY <«BOJa—HAarperoe
TeJo» cumtarh 3aMKHyTON? Ilouemy? IIpomcxoauT Jin KaKOU-IuOO ITPO-
mecc B oroii cucreme? Kaxoit? Kaxk sro moxasats? KakoB pesyibTar
aroro mporiecca? MoKeT Ju COrJIaCHO BTOPOMY 3aKOHY TE€PMOIUHAMUKU
TeMIlepaTypa BOJAbI U Teja ocTaTbcAa mnepBoHauanbHOU? (OTBeT. Her,
OpU CTATUCTUYECKON WHTEPHPEeTaruyd MOJKET, HO BEPOATHOCTH TaKOTO
pesyabTaTa HUYTO)KHA.) UTO HAmO cHejiaThb, YTOOBI CHCTeMa BEpHYJACh
B nepBoHauasbHOoe cocTossuaue? (O T BeT. Bogy oxyiaauTh, TeIO0 HarpeTh.)

2. IToemoperue OCHOBHBIX IIOJIOJKEHUII yPOKaA C IIOMOIIBIO 80MNPO-
Cc06: KaK OIpeNeJIUTh HaIIPABJEHUA CJAeLYIOIINX MaKPOCKOIHNYECKUX
npoileccoB: au(pdysusd, Temjoliepenada, ABUIKeHUE TeJja, HaIpuMep
aBTOMOOMIA, 1Mo uHepnuu? Kakasa cucrema — u3 4 YaCTHUI[ WNJIU
u3 400 uvactuir — 0Oojiee SIBHO IIPOSIBJIAET CBOMCTBO HEOOPaATUMOCTH
pacmpezesieHUs B IIPOCTPAHCTBE IIPU YBeJIWYEHUU O0BEMA CUCTEMBI
(puc. 124)? Yro raxoe duaykryarmua? (Orser. CamMonpousBoJIbHOE
OTKJIOHEHUWE CHCTEMbI OT PABHOBECHOTO COCTOSHUA.)

3. Ko/ieKTUBHO, WHAWBUAYAJIbHO C HAJbHEHIIIMM OTBETOM [IJIS
BCero KJiacca pelIalTcsa cjenyioliue 3ajgadu.

1. JIBa oZWHAKOBBIX Teja, HAXOAAIMeCcs IIPU pa3HOIl TeMIepaTrype, IIpU-
BeJII B COIIPUKOCHOBEHUeE (IeMOHCTPUPYyeTCsa oI bIT). Kakoil mpoiiecc
OymeT MPOUCXOAUTH? YKa'KHUTe HalpaBJeHHNe TeIlJoo0MeHa, 060cHYyIiTe
TEOPETUYECKUN OTBET, NOKAIKUTE DKCIIEPUMEHTOM.

2. Taz mopx geilicTtBueM rpysa cikaT B nuiaumHape (puc. 125). Yro mpo-
M30UAET C TasoM, ecju yopaTh rpys (Temieparypa moctosuHa)? Oxa-
pakTepusyiTe 3TOT IIPOILECC.

3. BHu3y crakaHa ©oj meperopoAkoil Haxomurca AbIM (puc. 126). Yro
OpOM30UAET € OBLIMOM, €CJH IIePeropoAKy (JIumcT KapToHa) yoparsh?

Puc. 123

Puc. 124
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Kaxoit aTo mporecc? JlokakuTe, 4YTO OH IOJUUHSETCH 3aKOHAM TEPMO-
IuHAMUKKU. VIBMEeHUTCA JIn XapakTep MpOIecca, eClW B HUMKHEN YacTu
cTakaHa OyJeT BCEro ABe YaCTUIIHI?

4. B ogHOM coCy[ge HaXOQUTCsS Pa3pe’KeHHBIN ras, B APYrOM — COKATBIMI.
Kaxoit mporecc Oymer HaOJMIOmaThCA, €CAU COCYAbl coeqmHUTH? O6pa-
TUMBIHA JIX BTO IIpoiecc?

5. [omycKaioT Ju 3aKOHBI TEPMOAMHAMUKU CAMOIPOU3BOJIBHBIA IOABEM
TeJla Ha HEKOTOPYIO BBICOTY 3a CUéT yOBLIM CBOENl BHYTPEHHEHN sHep-
ruu? Ilouemy?

II1. ITogBemenre MTOTOB OPraHU3yeTCs IPU IIOBTOPEHUU U OOCYIK-

IeHuM! 3amluceil B TeTpanu.
IV. Jomawrnee 3adanue: § 87; yup. Ha c. 283 (8); Xpecromarus,
c. 52—53.

Ypok 11. MpuHUMN pencTBUA TEenNOBbIX ABUratenemn

3agauyM ypoka: BBECTU IMOHSATHE O MUKJINUYECKOM TepPMOAUHAMUYE-
CKOM IIpoIlecce; O3HAKOMUTH C YCTPOMCTBOM M IIPUHITUIIOM JeHCTBUSA
TeILJIOBBIX ABUTraTesieli; II0KAas3aTh B3aMMOCBA3b PA3BUTUA (PUBUKU U
TeXHUKHN Ha IIPUMepe TeILJIOBBIX ABUTaTeJieil; PACKPBITh POJIb W 3HA-
YyeHNe TeIlJIOBBIX ABUTaTesiell B COBPEeMEHHOU IIMBUJIM3AIIUH.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxbI
I. AxTyanusanusa 3HAHUMA. 5—17 @DpoHTANIBHOE TOBTOPEHUE.
ITocTamoBKa yueGHOM IIpo- Huasor
GJieMBI
II. MI3yuenue HOBOTO MaTe- 20—25 Pabora ¢ yuebHmKOM. 3a-
puaia nucu B Terpagu. Becena
III. CosepiiieHcTBOBaHMIE 10—15 Permrenue 3agau. lemoncTpa-
3HAHUU U yMeHUH nus U OOCYsKIEeHUEe OIBbITa
IV. [Tomaminee 3amanue 1—3 3amnmuch Ha JOCKe

I. Bonpocsvt pgnsa opranudanuy (PPOHTAJIBHOTO IIOBTOPEHUA: UTO
Takoe TepMoAMHaAMUYecKad cucremMa? KakumMuy mapamerpamMu Xapak-
Tepusyercs eé cocrogHue? KaKoBbBI IPUYUHBI UBMEHEHUS COCTOSHUSA
TepMoamHaMuuecKkoi cucreMmbl? Kakwme mporiecchl Mmbl mayuanu? Ka-
KUe 3aKOHBI IIporeccoB BeigcHuIn? Kaxk Gopmynaupyercss BTOpoii 3a-
KoH TepmopmuamMuku? Mo:kHO Ju ero copMyaupoBaTL TaK: 6e3 co-
BepIIeHUs paboOThHI TEIJIO MEePEeXOIUT JINIIb OT 6ojiee HATPETOTO Teja
K MeHee Harpetomy, a e Haobopor? (OrBeT. Moxxkno.) Kakue ter-
JIOBBIE IIPOIleCChI IpomcxoaAT B TemoBoi mammuae? (OTBeT. Cropa-
HUEe TOILJINBA, IPU KOTOPOM ero BHYTPEHHsS JHEPTUsS HEePEeXOJUT B
9HEPIrHuI0 rasa; TeMIlepaTypa IOCJIEJHETO CYIIIeCTBEHHO BBIIIE, YeM Y
ToruBa. Pacmupenue rasa. Temmoo6meH.)
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ITouemy Tax BaXKHO M3YUYUTh PabOTy TEILJIOBBIX aABurareieii? Ilesmo
B TOM, YTO HAIlla IUBUJINBAINAA — MAaIIUHHAA IIUBUIU3AIUA, IPUIEM
06JbIIasi YacThb MAIIIMH — STO TEILJIOBble MAIIWMHBI PA3HBIX BUOB.
Ho mpuHmumn mx paboThl OJWH; OH OCHOBAH HA 3aKOHAX TEPMOIU-
Hamuku. HecomMHeHHO, 0e3 TEIJIOBBIX ABUTATes el JKUBHB 0O0IecTBa
cpady ObI Pe3KO 3aTOPMO3MJIACh, HPUHsIa Obl Apyrue ¢Gopmsel... Ilo-
STOMY TEILJIOBbIe NBUTATEJU — 3TO BEJIUKOE JOCTHKEHUEe UeoBeue-
CKOM KYJBTYpPBI, HAYUYHOM MBICIHU JIOAell 3eMJIu.

II. OgHyM ®3 BapWaHTOB OPTAaHMUBAIUU U3YUYEHUA BOIIPOCA SAB-
JSAIOTCS caMOCTOsITeJbHAasA pabdoTa ¢ y4eOHMKOM, COCTABJIeHUE OIOp-
HOTO IIJJaHA-KOHCIEKTa, KOJJIEKTHUBHOE OOCYKIEeHUEe OTIEeJIbHBIX
CTOPOH MaTepuaja, B YaCTHOCTA (POPMYJIUPOBKU MpPUHIIHUIIA pabo-
Thl TEILJIOBBIX JBUTaTejiell. 3a aKTUBHOCTh Ha YyPOKe, 3a UYETKUH
KOHCIIEKT, 3a pellleHre 3aJad MOJKeT OBITh IIOCTaBjJeHa OIeHKa. B
KauecTBe ILIaHa PabOThI Ha JOCKe IMpeHJaralTcs Ha3BaHUSA dacTel
Tabaunel 28. OOlee 3ajaHue — OIIPENEJUTH COoAepP:KaHUe KaKIOTro
3JeMeHTa IJIaHa.

Ob6paTtuMca K Ba'KHEHWIIUM IIOJIOXKEHUAM YPOKA C COOTBETCTBYIO-
IMUMU METOAUUYECKUMU KOMMEHTapPUIMU.

1. IIpuHOun pa6GoTHI TEIJIOBOTO ABHUrarteisd. Vpesa co3maHuUs Te-
IJIOBBIX JBUTATEJIeHl COCTOUT B IIPEBpPAIlleHWN YacTh BHYTPEHHeH
sHeprum Teja (TOIJINBA) B MEXaHUUECKYIO SHEPTUI0 APYyrux rtei. Ta-
KUM 00pas3oM, BOSHHKAaeT BO3MOYKHOCTL COBEPINIEHUS MeXaHWUeCKOM
paboTrel. Bonpocvl: B KakKOM CcJIydae TePMOAMHAMHUUYECKAs CHUCTEMA
coBepinaer mexaHudyeckyro pabory? (Orser. Ilpu pacmupenun.)
B kakowm mpoiiecce BHYTPEHHSASA S9HEPTUA UJIU COOOII[aeMOe CUCTEME KO-
JUYECTBO TEIJIOThI MOJIHOCTHIO (a 3HAUYUT, 9PPEKTUBHO) IIpeBpaIaer-
cda B pabory? (OrBeT. B nsorepmMmuueckoM u agmabaTHOM IIpOIleccax:
A = -Q, A = —AU.) Urak, umes mnpeoOpasoBaHWUs BHYTPeHHeIl
9HEPIrUU TOIJIMBA B MEXAHUYECKYIO PabOTy COCTOUT B CJIEAVIOIEM:
BHYTPEHHAA SHEPrUA TOILJIMBA IIPU CrOPAHMHU IIOCJIETHEro IIpeos-
pasyeTcs BO BHYTPEHHIOI0 JHEPrui0 BBICOKOTEMIIepaTypHOro rasa,
KOoTopas NpW pPacCIIMPEHUU rasa YaCTHUUHO IIPeBpaljaeTcad B MeXa-
HUYECKYyI0 pabory.

ITpumepsl IIPOIECCOB U COOTBETCTBYIOIIMX WM IIpeo0pasoBaHuUil
9HEPrHUH: a) BLICTPEJI PYKbsA: CropaHue IIOpoxXa, padoTa rasa IO BbI-
TAJIKUBAHUIO IIYJIU W3 T'MJIb3bl M CTBOJIA; 0) HArpeBaHUe IIPOOUPKHU C
BOIOM ¥ BBLIET IPOOKU: MOJIyuyeHHe BBICOKOYHEPreTHUecKOoro mapa,
paboTa mapa mpu PaCIIMPEHUM II0 BBITAJIKHUBAHUIO IIPOOKM.

2. TemioBo#l ABUraTejb U €ro ycrpoiictBo. TemsoBoii aBura-
TeJIb — JTO YCTPOMCTBO AJA MIPEeBpallleHNsA BHYTPEHHEN dHEePTUU TOI-
JUBa B MeXaHUYECKyI0. PasHble JBUraTesid YCTPOEHBI II0-PasHOMY,
HO Yy BCeX eCTh OO0IIue 5JEeMEeHTHI.

Bo-miepBBIX, HY3K€H O0BEKT, KOTODPBHINl COBepIlIaeT paboTy, — BTO
ras; ero Ha3bIBAIOT PabOYMM TeJIOM.

Bo-BTOpBIX, COTJIAaCHO IIEPBOMY HAUaly TEPMOAWHAMHUKU HEOOXOIUM
9JIEMEHT II0 IIpeoOpPa30BaHUIO0 BHYTPEHHEI SHEePruu TOILJIMBA B SHEPIHUIO
rasa — 9TO HarpeBaTej]b; BO MHOTUX CJIy4YadX HarpeBaTeJ b — BJTO Ka-
Mepa CropaHusl TOILJINBA.
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Tabauya 28
Tennoebie nBurarenm

ITpuniItun padoThI

I. Vines: npeBpaleHre BHyTPEHHEN DHEPTUY TOILJINBA B paboTy

II. M neanbusbit iuks KapHo: III. OcHOBHBIE YaCTU ABUTATEJIS
DA u ux pabora:
&
Q@
9 ¥ @, — ToJIyueHUe dSHEePIUHU
4 T, » A — cosepiieHue
3 T, UED paboTs! (pabounii Xox)
l Q ¥ Q, — Ilepejada ocTaTKa
0 v
Bunasr nsuraresieit
* ITapoBasa 1 razoBas TypOMHEI e PakeTHble nBuraTesn:
» Kapb6ropaTopHbIit TypbOopeaKTUBHBIE,
e JIn3eJIbHBIN IIPAMOTOYHbBIE BO3IYIITHO-

peaKTUBHBIE U OD.

IIpumenenue

e ITaposele Typouunr TOC 1 ASC

e JIBuraTe sy Ha JIETKOBBIX ¥ I'PY30BbIX MalllMHaX, TPAKTOpPax 1 T.IL
e TypOopeaKTMBHBIE 11 PEAKTVBHBIE ABUTATENN CAMOJIETOB, PAKET
* JIBuraTe s Ha BOJHOM I 3KeJIeBHOLOPOYKHOM TPaHCIIOPTe

* JIBuratesu B OBITY: XOJOOUIBHMUKN, O€H30IIMIIBL U AP.

IIpo6aemsbl

* TernsioBOE U XMMIYECKOE 3arpsA3HEHNE Cpelbl
* HeBOCIIOJIHMMOCTE YTJIEPOJHOTO TOPIOYET0
» Bopn0Oa 3a nosritienne KITJ]
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B-Tperbux, COTJIacHO BTOPOMY B3aKOHY TEePMOIMHAMHUKHN He
BCsA 9Heprus rasa IpeBpaliaerca B paboTy, yacTb €€ oTmaércs
XOJOAUJIBHUKY. JTO TPETUUN OOINUII 9JIeMEeHT TEeIJIOBBIX ABUTATEe-
Jei; BO MHOTHUX CJydYasxX, K COKaJeHHUI0, 3TO BHEIIHdAS cpena,
BOBIYX.

3. Kak oGecnmeuunBaeTcs MOCTOSIHHASA padoTa TEIJIOBOTO ABUra-
tena? Kakwme mporeccwl jayuiiie Bcero BbiOpaTth? C TeopeTmuecKoit
TOUYKU B3PEHUs IIPOIecC, B KOTOPOM YyUACTBYeT TepMOAMHaMUUe-
cKasg CHCTeMa, [NOJKeH OBITh KPYTrOBBIM, T. €. CHUCTeMa JOJIXKHA
BO3BpAaIllaThCsA B IIePBOHAUAJBHOE COCTOAHUE (CM., HAIpUMeEP, IPO-
mecc Ha pucyHke 117). VaeanbHbIi TepMOAMHAMUYECKUIN I[UKJI
(Mozesb) TeIJIOBOTO JBUTraTessd BIepBble B 1824 1. mpemyioKui
dpaunysckuit yuéuniii Cazu Kapwmo (1796—1832). B cBoeii pa-
0oTe OH mAaéT OTBETHI Ha BOIIPOCHI, aKTyajJbHBIe U ceiuac: cyIe-
CTBYET JIU IIpeJleJl YIAYUIIeHusA TeIJoBhIX apurareseii? Kaxk Biauser
Ha 3(PeKTUBHOCTL, PaboThl TEIJIOBOTO ABHUTraTeJisi BbIOOp pabouero
tena (Xpecromatus, c. 48)? PaccMoTpuM mOCJEIOBATEJIBHO IUKJI
Kapso.

CHauana ras M30TepPMHYECKU pacmiupsaerca mpu Temmeparype T
(cm. Taba. 28). Cosepimaerca paboTa, YMCJIEHHO PaBHAsA KOJIUYECTBY
TEIJIOTHI, ITOJIy4eHHOMY OT HarpeBaress: A; , = Q.

Ilasee ras agmabaTHO PACIIUPAETCS OT COCTOAHUA 2 M0 COCTOMA-
HUA 3, coBepIiaeTcs padora 3a CUET yObLIM BHYTPEHHEN SHEePruu
rasa: A, 3 = —AU,. Orcioga remneparypa T, rasa CTaHOBUTCA HUMKE
TeMueparypsl 1.

3areM ra3 M30TEPMHUUYECKUH CKUMAETCS, BHEITHUMM CUJIAMHU CO-
BepIinaercs pabora. Ho BHyTpeHHss sHeprusi rasa He H3MeHseTCHd.
3HAYUT, ra3 AOJKEH OTJAaBaTh XOJOAUJIBHUKY KOJUUYECTBO TEILJIOTHI,
paBHOe paboTe BHEIIHUX CHJI, T. €. — @, = A; ,.

Iia 3aBepIlieHWs IUKJA ras agumabaTHO CIKUMAIOT OT COCTOS-
HUusa 4 po cocrosgHuA I. EcrecTBeHHO, BHEIIHUE CHJIBI COBEPIIAIOT
pabory A4, 1 = AUy; TeMumepaTypa rasa pacTéT, Tak KaK TeIJI000MeH
C BHENIHEN cpeloil MCKJIIOUEH.

Hurkn Kapao — wupeanpHbII. OH paccMaTpuBaeTcd AJA HAeaTb-
HOTO rasa; Ha IpPaKTUKe abCOJIOTHO aamabaTHBIA IPOIEeCC HEeOCyIle-
CTBUM: HEBO3MOJKHO PE3KO IepeiTH OT M30TEePMHUECKOro Ipolecca
K aguabaTHOMY.

ITokaskem, uTO paboTa rasa 3a IIMKJ He paBHA HYJIO, T. €. CYIIe-
CTByeT IIoJiedHasi pabora rasa. VCIIONb3ysA IeOMETPUYECKHIN CMBICT
paboThl, 5TO JIETKO CAeJIaTh rpaUUecKu: AJS KasKIOTOo IIPOIlecca BhI-
YUCJIUTH IJIOIaAb, 3aT€M BBINOJHUTH CJIOKEeHUe W BbhluuTaunme. Me-
Tox muKJOB KapHOo, ecau m3BecTeH MacmiTab, IO3BOJIAET II0 Ipadury
IIUKJIA OIeHUTH PadoTy.

4. XapaKTepuCTHKHN TeILIOBBIX aBurareiaei. Cienyer OTMETHUTH,
YTO TeXHUUYECKUX XapaKTePUCTUK JABUTATEell MOKeT ObITh MHOTO:
Macca U 00BEM JBUTATEJNA, YNCJIO IUJIUHAPOB, CTEIIEHb COKATUA CMe-
cu B KapO6iopaTopHBIX (Do 8—9) u gusenbHBIX (o 16—18) mBurare-
JSX, BUJ TOIJUBa U Ap. I10jIeBHO 0O3HAKOMUTH IIKOJHLHUKOB C AUAa-
rpaMMoO#l pacmpeesieHrus dHEePruyv Ha IIPUMepe OJHOTO M3 TeIlJIOBBIX
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aBUTaTeN el — KapOIPaTOPHOTO ABUTATENA BHYTPEHHETO CTOPaHUA
(puc. 127).

Baskneiinieii xapakTepUCTUKON [aBuUraresieil apiderca Ko3dhdu-
IIUEHT IOJIE3HOTO IelicTBHsi. BiepBhle 5TO mOHATHE OBIIO BBELEHO B
Kypce (UBUKU OCHOBHOM IIKOJIBI, HA JAHHOM YpOKe cJeIyeT IIOBTO-
PUTH oIpeleseHWe W IPUAATH eMy MareMaruueckyio dopmy. Uraxk,
KII[l, — sTO0 XapaKTepHUCTHKa TeIJIOBOTO [BUrAaTeJs, PaBHAA OTHO-
IIeHWI0 SHEPTUM, KOoTopasd 3aTpadyeHa Ha paboTy, KO Bcell sHepruu,
IIOJTyYeHHON OT cropaHusa TomuBa. Ilo 3aKOHY cOXpaHeHUS SHEPruu
pabora razsa A = @; — Q,. Orcioga moJsiyuaeM

Bonpocvt 0asa opeanuszayuu 6ecedvr: mosxker gu KIII ObITh paBeH
enquauie? Kakxomy sakoHy TepMoamHaMUKU 3T0 npotuBopeuut? (OT -
BeT. Bropomy.) Uemy pasen KIIJl ykasaHHOTO TeIJI0BOTO KPYTOBO-
ro mpoiiecca (puc. 128)? Hoxaxkurte, uto KIII[ yKasaHHBIX TeILIO-
BBIX miporieccoB 1234 m 1256 nHeommuaxoB (puc. 129). lorkakure,
yro KIII[ yxasaHHOTO TepMOAMHAMHUYECKOI'0 IIpollecca He HYJIeBOIi
(puc. 130). ¥YBemuuurca au KIIIl TemsoBoro mBuraressi, eciaim yBe-
JUYUTHh YUCJI0 NUIUHAPOB? UeMm oTiinyaeTcs peajbHBIN TepPMOIUHA-
MuYecKUil 1muKJ or upeaabHoro? (O rTBeT. HepaBHOBeCHBIN IIpoliecc;
IUKJ YCJIOBHO B3aMKHYTBIM, TaK KaK IPOAYKTHI CrOpaHUA OOBIUHO
BbIOpachiBaloTcsi BO BHemrHIolO cpeny; KIII Bcerma wmeunbiie KIII
COOTBETCTBYIOIIEr0 UAEaJbHOTO ITHUKJIA.)

p

MNonesHas o,
pabora 25%

MoTepwu aHeprum
C BbIX/TONOM ra3soB

35% 2

Puc. 128

SHeprus
TonNMBa

MoTepu aHeprum
B CUCTEME OXNaXKAeHHs

25% ¢ 2

[NoTepu aHeprum _ )
npu TPEHMM 1 Jp. 10-15% 5

Puc. 127 Puc. 129
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p
1 2
4 3 ]
MnuTka k_/
0 1%
Puc. 130 Puc. 131

II1. OrpaboTka u yryy0JjieHVe M3YUYEeHHOTO MaTepuaja IIPOJOJIKa-
eTcs IIPU pelleHUUu 3agadu.

CobOpaHa ycTaHOBKA M3 AJIEKTPOIJIUTKY U BBICOKOTO XMMHUYECKOTO CTaKa-

Ha ¢ Bomoii (puc. 131). BHyTpu BOABI HAXOAUTCA MEePEBEPHYTAs IIPOOUP-

Ka, YaCTHUYHO 3alloJHeHHas Bogoi. IIpeacKaskuTe IOBeleHHE IPOOUPKU

Opu HarpeBaHUU KuUAKOCTU. OTBeT TeopeTUdecKU OOOCHYITe U IPOBEPhTe

9KCIIePUMEHTAJbHO.

Memoduueckue yrkasaHus. PUCYHOK YyCTAHOBKH H300pakeéH Ha
IOCKe, camMa yCTAHOBKa B3aKpbiTa 9KPaHOM, BOJa IMIPEABAPUTEIHHO
marpera g0 80—90 °C. Ilo Mepe HarpeBaHUA BOALI HarpeBaeTcs u
BO3AyX B IIpoOUpKe, 0ojiee TOrOo, IIPU KHUIEHUUM B BEPXHIOI YacThb
OpOOUPKM IOHAal0T BCILILIBAOINME ITy3bIDhKU I1apa. B peayiabrare
13 IPOOUPKU BBITECHSAETCSA YaCTh BOABI — MPOOMPKA HAUMHAET BCILIbI-
BaTh. [Ipy CONPUKOCHOBEHUU IIPOOUPKU C HAPYKHBIM BO3AYXOM OHA
HEMHOT'O OCTBIBAET Y BHOBB IOTPYKaeTcss B Bomy. IIporiecc cTaHOBUTCS
MEePUOANUYECKNM — HMeeM MOeJb TEeILJIOBOTO ABUraTess. UTo 31ech
SIBJIAETCA XOJOAWJILHUKOM, HarpeBaTeseM, pabouum Teaom?

YV mocku OOWH M3 IIKOJBHUKOB C IIOMOIIBIO KJiacca m300pakaeTr
OPUHIUNHUAIBHYIO OJOK-CXeMY XOJIOAUJIbHUKA KaK TeIJIOBON Malllu-
HbI (puc. 132). Bonpocwr: xkax s3anmcatb Qopmyay miaa KIIIT xoio-
muiabHuKa? Uro ABisieTcAa pabouyuM TEJOM OBITOBOIO XOJOAUJILHUKA?
(OrBeT. I'aser dpeor, ammMuark u Ap.) UTO B XOJOOUJIbHUKE SIBJISA-
ercsa HarpeBatenem? (OrTBeT. IIpoayKTel B Kamepe.) MosKHO Ju B

9TOM cJyuYae yTBEpIyKAaThb, UYTO Harpe-

BaTeJ b He HarpeBaeT, a XOJOAUJIbHUK

T, TAKYI0 TEIJIOBYIO MAIIMHY HEe OXJIayK-
naer? (OrBer. HarpeBaresnbr HarpeBa-

@ @, eT pabouee Tego, caM OXJaKJaeTcsd, U,

TaKuM 00pasoM, IMOJOCTh HarpeBaTess,

<j OrpaHUYEeHHAs CTeHKaMU XOJIOAUJIbHU-

A K& OXJIAXKIAeTCH. )

@ Q, IV. Jomawnee 3adanue: § 88; II.,
Ne 442, NHAMBUAYaIbHO MOMKET OBITH
T, X°‘(1c°b”-;£'§)””" ) OpeaiosKeHa KOHCTPYKTOPCKas 3amaua
o paspaboTKe MIPOEKTOB U CO3MAHUIO
Puc. 132 MoJeJiell TeIJOBLIX ABUTATEJEH.
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Ypok 12*. PeweHue 3apaud

3amaum ypoka: IIPONOJIXKUTL ()OPMHUPOBAHNE YMEHUI BBIAEISATH U
ONMCLIBATHL TEPMOAMHAMUYECKHE IIPOIeCChl, B YACTHOCTH XapakKTe-
pusoBath KIIIl maeanbHOro ITMKJIA TEILJIOBLIX ABUTATeJell; YIEJIUTH
BHUMAaHNE KOHTPOJIIO 3HAHUN IMKOJbHUKOB, OPTaHU3AIMU HCIIPaBJIe-
HHUS HeIOCTATKOB.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. CoBepirieHCTBOBaHIE 3HA- 20—25 IToBTOopenue Teopuu. Perre-
HUN U yMeHUIt uue 3amgad. OOcysKkaeHmne pe-
3yJIBTATOB
II. KoHTposip 3HaHUN U 20—25 ITucemennasa pabGora: TecT
YMeHUMN UIu 3amadun
ITI. Jomamiuee 3amaHue 1 3amnuch Ha JOCKe

I. IToBTOpEHMEe U yriayOJjeHUe paHee M3YUYEHHOro MaTepuajia opra-
HU3yeTCsd B (DOpMe BBINTOJHEHUS KOJIJIeKTUBHBIX U WHAWBULYAJIbHBIX
3amaHuii. I[Io yCMOTpPEHUIO yUYUTEJNSA HEKOTOPbIe M3 HUX IIPOTOBApPU-
BAIOTCA M OOCYIKIAIOTCH.

1. HecxkoJbKuUM yUYeHUKaM IIpeAJaraeTci NIHUCbMEHHO BOCIIPO-
W3BECTH OIIOPHBIM KOHCIIEKT IIpeAbIAyIero ypoka (cm. Tabua. 28).
OIHOBpPEMEHHO OOVH M3 YYEHHKOB [OeJIaeT COOOIneHne 00 MHIUBULY-
aJIbHOM 3afjaHuu. PPOHTAIBHO IIOBTOPSAIOT 60NPOCHL: KAKVE TEPMOIM-
HaMUYecKue mpolecchl Bbl 3HaeTre? KaKOBBI OCHOBHBIE 3aKOHBI 9THUX
npoiieccoB? B uéMm sakJirouaeTcs 3HAUYeHUE YCTPOMCTBa, HA3BAHHOIO
TemJoBbIM aBuraresemMm? KakoBbI OCHOBHBIE
ero sjeMeHTHI? B u4éM coCcTOMT IIPUHITUII P
ero getictBusi? Jlokakure, uTO paboTra Te- 9 3
IJIOBOTO [ABUTATENSA MOAUYUHSETCS 3aKOHAM
TepmonmHaMuKku. Kax onpegenuts KIIIT
TemjoBoro asurarens? Ha Kakom m3 ydacT-
KOB rpaduKa IUKJA TEIJIOBOrO IBUTATEJIS
pabouee TeJI0 HAXOAUTCS B KOHTAKTE C Ha- 0 v
rpeBaTesieM, Ha KaKOM — C XOJOIOUJIbHU-
kKoM (puc. 133)? CosepirtaeT au TaKOii JBU- Puc. 133
raTejb IIOJIE3HYIO paboTy?

2. TTocie MOBTOpPEHUS TEOPUU YUUTEJb gejiaeT momoJiHeHue. I[as
uneasbuoro nukga Kapuo KIII mo:keT ObITH BBIUMCIEH IO (hopMyJie
g G

711 b

T. e. KIIJl 3aBUCHUT JIUIIIL OT TeMIIEPATYPHLI HATPEBATEJA U XOJIOJUIIb-
HUKA.
3. Pemaror 3amauu, mogo0Hble HIPUBEIAEHHBIM HUMKE.
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1. Omenwnre KIIJ] gBuraresns nquseisi, eCJu IPU CrOPAHUU TOPHOUYeil cMmecu
TemmepaTrypa mossimaerca go 2000 °C.

2. Omenure KIIJl panee mpogeMOHCTPUPOBAHHOI'O TEILJIOBOTO ABUTATENS B
IPEIIOJIOMKEeHN N, UTO HAOJII0[aeMblil Iporece uaeaabHbil (cm. puc. 131).

Bonpoc 0asa pa3mvlulleHus: HACKOJBKO CHJIBHO MBI OIIUOJNCH
npu omneHke KIII? (Orsetr. HarpeBareib wuMeeT TeMIOepaTypy
100 °C, xXoJomuJBHUK — TeMIlepaTypy Boaayxa; orcioga N = 20%.
Ecanu cumraTths TemsmoByl0 MaIllIMHY IIapOBOM, TO C YUETOM €€ IPOCTei-
mreit koucrpykiuu KIII He mosker 6biTh Gosbiie 10%, T. e. omubKa
6osiee ueM B ABa pasa.)

3. B upeasnpnoit tennosoit mamwube ¢ KIIIT 30% KoIu4ecTBO TEILIOTHI,
mOoJIyUeHHOe Ta3doM OT HarpeBareisd, paBuHo 10 kll:x. YUemy paBHa TeMm-
mepaTrypa HarpeBaTeJis, ecJu TeMIeparypa xoaomuiabHmka 23 °C? Ka-
KO€ KOJNYEeCTBO TEIIJIOTHI ITOJIYYUJI XOJIOI[I/IJII)HI/IK?

Bonpocwvl: ¥ KaKOMY BUAY TeIJIOBBIX ABUraTejledl MOYKHO OTHe-
cTu pyxbE, xomomuiabHUK? (OrBeT. K moprmueebiM.) [loxakwure,
ucnosbsdysa opmyay gias KIII TemaoBoro gBUTraTesis, YTO abCOJIIOT-
HBIII HYJb HeZOCTH:KUM. KaKOBBI HalpaBJIEHUS COBEPIIIEHCTBOBAHUS
temyioBeix aBurareineii? (Ot BeT. Iloeimenue KIII[ 3a cuéT MmMOBBI-
IIeHUsA TeMIlepaTypbl HarpeBaTess, COKPAIIEHUS TEIJIOBBIX MOTEPb,
WCIOJIb30BAHUS JKOJIOTUYECKU 0o0Jiee YMCTOTO TOILIMBA — BOAOPOAA
U [Ap.; U3MEHEHWe IPOIOPIIMU TEeIlJIOBBIX ABUTATeJell B CTOPOHY 60-
Jee dKOHOMHUUYHBIX; YJYUIIIEHWEe 3a CUET PeryJupoBaHUS IIPOIECCOB
cropaHmus.)

II. Hua camocmosmenvHoil pabomber Jydiie mTOHOOpaTh TeCT
(cm., nanpumep: Ka6apaguu O. @. 3aganus AJs UTOTOBOTO KOHTPOJIA
sHaHu# yuariuxcsa no pusure. — M.: IIpocBerenme, 1994. — C. 114).

II1. Jomawree 3adanue: § 89%; yup. Ha c. 294 (1, 2).

Ypok 13*. KoHdepeHuus Ha Temy «TensioBbie ABUraTesv
M UX POJib B XXU3HU YesioBeKa»

IToaroroBKa KoOH(pepeHIINM HaUYMHAETCS C MIepPBOro ypoKa TeMbI,
IMIKOJBHUKK OEJISATCS Ha IPYNNObI, IIOJy4YaloT 3amaHus. Ha stom ypo-
Ke MpeJCTaBUTENU IPYMI BBICTYIIAIOT C OOKJIAZaMM, OTUETAMU.

IlpuBeném mpuMepsl 3agaHUA.

1. HayuHo-monmyJIsIpHAsl JIMTEpaTypa IO TEPMOJAUHAMUKE.

2. JIBMraTe M BHYTPEHHEr0 CropaHHA.

3. C. KapHo — co3smareib TepMOTUHAMUKH.

4. NuTepecHbIe MPOEKTHI M MOJEJIH TeILIoBbIX nBuratenaei. (IIpu
XOpOIIlell OpPraHm3aIluy BO3MOYKEH KOHKYPC C HarpaKIeHWeM.)

5. IIyru nmoBpimenusa KII/[ TemaoBhIX ABUTrATeJeil.

6. IlpyuMeHeHUEe TEIJIOBBIX ABUTATEJIEH.

7. 9KoJOrMYecKue IpPo06JieMbl MCIIOJb30BAHUS TEIIOBBIX ABHUTra-
resaeii. (emarenbHo McoIb30OBaHME KpaeBeauecKoro marepuania. Ha
YPOKe MOJKeT ObITh IIPOBENEH KOHKYpC. 3aJauu IIpeijaraiT 3apaHee,
CIOJKEeTBhI UX PasHOo00pas3Hbl — HCTOPUUECKNE, SKOHOMUYECKHEe U T. II.)

8. Pemenne u (UIM) cCOCTABJIEeHHME 3aJa4 II0 TEPMOIUHAMUKE.

190



YacTb lll.
OCHOBbI AJNIEKTPOOAMHAMUKU

B 10 kjacce m3ydamoT 3JIeKTPOAMHAMUKY CTAaTHUYECKUX U CTAI[HO-
HApPHBIX ABJIeHui. Bce paccmaTpuBaeMble SBJICHHUSA HATJIALHO [e-
MOHCTpUpPYIOTCA. Momgenn OOBEKTOB U SABJIEHHUI, a TaKKe Apyrue
CpeCcTBa OIMCAHUSA IIPOCTHI (HATJISIAHBI) U OOCTYHHBI. B Itejiom Me-
TOAWYECKUE CPEeJICTBA YCBOEHHUSA OTPAOOTAHBI JOCTATOYHO XOPOIIIO.

FNABA Xll. 9NIEKTPUYECKOE MNOJIE

B mepBoii Teme paszena «JJIEKTPOAUHAMUKA» IIKOJIBHUKU BXO-
AT B MHUD HOBBIX SABJEHUH, 3HAKOMATCA — IIOKa €I[é TOJBKO Ha
IpuMepe 3JeKTPOCTATUKY — C BaYKHEHIIIMMU XapaKTEPUCTUKAMU 3a-
pAna (BenwuwmHa, 3HAK, HAUMEHBIIWH 3apdAn), SJIEKTPUUYECKOrO IIOJIA
(HATIPSKEHHOCTD, IOTEHIIUAJI, YHEPTUA, CUJIOBble JuHUM). OCHOBHOE
BHUMaHUE MPY M3YYEHUU TEMbI JOJYKHO OBITH obOpalieHo Ha (opMu-
poBaHUE YCTOMUYMBOTO YMEHHUSA OIMMCHIBATH IIPOCTEHININE CUCTEMBI He-
TOABUIKHBIX 3apANO0B U UX IIOJEH.

B cambix 00IIMX yepTax JOTWMKA M3YUYEHUs NAHHOUW TeMbl TaKOBa:
TUIIMYHBIE O0OBEKTHI U ABJIEHUSA BJIEKTPOCTATUKHU, CPENCTBA WX OIIU-
caHus, MPAaKTUUYECKOe NPUMeHEeHUe M3YUYeHHBIX ABJICHUN.

B 006006111éHHON (hopMe OCHOBHOE COJep:KaHue TeMbl MOXKeT ObITh
IpeACTaBJIEHO TaK:

Ob6sexm — cucTeMa 3apsAamoB, IIOJIe.

Asaenue — B3amMMOJleliCcTBUE 3apAnoB, Iei-
CTBUE IIOJISI HA 3apdAn, dJeKTPU-
YecKUe II0JIA PAa3HBbIX HCTOUHU-

KOB.
Cpedcmeo onucaHus — (usuueckas BeJauumHA (3apsnm,
HaPAXKEHHOCTb, HOTEeHIINAJ,

HAIpsKeHne, OHEPrusi, osJIeK-
TPOEMKOCTB), 3aKoH KyJoHa,
3aKOH COXpaHeHHusA 3apsana, Me-
XaHU3M B3aUMOIEHCTBUSI.

Texnuueckoe npumeHeHue — KOHIeHCaTOop, JJIeKTpoCcTaTuue-
CKad 3aniura, HN3MepeHNre Ha-
IIpAXeHud, IIpPUMEHeHue M-

DJIEKTPUKOB.
3mech pakT — 970 PUBUUECKUN OOBLEKT WU SABJICHHE; MOLeIb —
CPeACTBO OMMCAHUA; CIENCTBUE — DeIleHre KaKoN-Iubo 3afaun Uau

00'bsiCHEHUE ABJIEHUS IIPpUPOABI; SKCIIEPUMMEHT — 3TO HE TOJBKO TeX-
HUYEeCKOoe IIpMMEeHeHue, HO U JI10001 OIIBIT, KOTOPBIM IIPOBEPSAETCA
VUCTUHHOCTh HAINX 3HAHUMA.
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Ypok 1. YTOo Takoe anekTpoguHamuka. Baaumopeiicteue
9IeKTPUYeCKux 3apsaoB

3amauM ypoKa: IMO3HAKOMUTH YUAIUXCA C pPasneaoM (OUIuKu
«DJIEeKTPOANHAMUKA» ; U3YUUTh 3aKOH COXPAHEHUs 3apsAna, sSBJIeHUe
JJIEeKTPU3aIMU TeJ Ha OCHOBE JJIEKTPOHHON TeOpuH, BasKHeHIIne
GaKTHl M3 HMCTOPUM PA3BUTUS SJEKTPOAUHAMUKN; PACKPBLITH 3HAUE-
HUEe TEeOPUH STOTO pasiesa AJA IMOHUMAHUA OKPYIKAIOIINX SIBJICHUIM;
mOoKasaTh BKJIAA pyccKux yuéHbix-GpusukoB (I'. Puxmanm, A. C. Ilo-
noB, B. C. fAxo6u, H. A. YM0B u Ap.) B pa3BuTHeE 3JIeKTPOASUHAMUKMN.

Ilman ypoka

JdTambl ypoxa Bpemsa, mun IIpuémbr u1 MeTOaBI
I. Isyuenue HOBOro Mare- 25—30 Pacckas yumrens. Mcmosab-
puana 30BaHME TAOJUILI. 3alUCU B

Terpangu. Becema. Perenue
9KCIEePUMEHTAIBLHELIX 3amau

II. CamocToaTenbHasA 10—15 Pa6ora ¢ yuebuankom. Ilnucs-
pabora MeHHBIE OTBETHI Ha BOIIPOCHL
III. IToxBemexme UTOTOB. 1—2 Coob1ieHne yuYnTesis

IomarirHee 3amaHUe

I. B dusuueckoM BSHIIUKJOMEINYECKOM CJIOBape HayKa 3JIEeKTPO-
OUHaMUKA OIpeeaseTcss KaK TeopUs MOBeAeHUs dJIeKTPOMATHUTHOTO
MOJIsI, OCYIIECTBJISIOIEr0 B3aMMOAEHCTBAE MEKIY SJIEKTPUUYECKUMU
sapagamu. J[Jis MIKOJBHUKOB BasKHO MaTh oOpasel] OTBeTa Ha 80Nnpo-
Cbl: UTO M3yUyaeT djeKTpoanHaMuKa? 3a MPOUCXOMKIEHNE KAKUX SIB-
JIEHUH OTBETCTBEHHO 5J€KTPOMATHUTHOE B3amMojercTBue?

JJIeKTpoauHAMHUKA Hu3y4yaeT (husmuecKue sSBJIEHUsA, CBI3AHHBIE C
OBUKEHHEM U B3aWMOENCTBHEM 3JIEKTPUUYECKUX 3apsiioB U C IIOBe-
IeHWeM 3JeKTPOMarHUTHOTO IOJsA. JJIEKTPOMarHWTHBIE B3anMMOJeii-
CTBUSA — 9TO caMble PaCIPOCTPAaHEHHBIE B3aMMOAEMCTBUS B OKPYIKa-
oIeM Hac Mupe.

Ilenecoo6pasuo ¢ momoIbio TaGaAUIBI 29 MMOKasaTh IIPEeIMeTHYIO
00J1aCTh SJEKTPOAMHAMUKU, BUJ B3aUMOAEHCTBUS, a TaKiKe HEKOTO-
pble TUIWYHBIE ABJIEHUSI.

AIeKTPOMATHUTHOE B3aWMOEHCTBUE OTBETCTBEHHO 3a XUMHUUe-
CKMe peakIuu u Omosorunyeckue mporecchl. Takoe B3auMmojelicTBue
JIEXKUT B OCHOBE T'POMAJHOTO KOJIMYECTBA SBJICHUM, a TaK KakK 9THU
SIBJIEHUA IIINUPOKO HCIIOJB3YIOTCA B JKU3HU, HAIPUMED B TeXHUKE, TO
JJIEKTPOAUHAMUKA, OMNUCHIBAIOIAA dJIEKTPOMATHUTHBIE B3aWMOIEH-
CTBUSA, ABJSAETCA OJHON M3 CAMBIX BAKHBIX TEOPUHN (DUSUKHU.

Bonpocyi: kaKue siBJIeHUs, N3ydyaeMble B MeXaHUKe, 00yCJIOBIECHBI
3JIeKTPOMATHUTHBIM B3auMojericTBueM? Bo3MOKHO JI IPeICTABUTH
COBPEMEHHYIO IIMBUJIMUBAINIO 0e3 WCIOJIb30BAHUSA TaKUX 3SJIEKTPO-
MAaTHUTHBIX SABJEHUI, KaK BJIEKTPUUYECKUN TOK, BJIEKTPOMATHUTHBIE
BOoJIHBI U Ap.? (Lokaskure.)
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Tabauua 29

Teopus O6'beKT Bun Baaumo- ABnenue
JeidcTBUA
Mexannka Maxpockonuuec- I'paBuranuon- | [IBuxkeHue u
KOe TeJIo: OT aTo- | Hoe. DJIEKTPO- | PaBHOBecHe BCEX
Ma I0 3Be3[bI MAarHUTHOE OKPY’KaIoIuX
Hac Teia. SIBieHUME
TPEeHUusI U Ip.
Monexyiap- Cucrema us daeKTpoMar- TennoBoe mBUKE-
Had (QuU3UKa 6OJIBIIIOTO YHUCIIA HUTHOE Hue. Bzaumopeii-
YACTUI, HATIPU- CTBUE aTOMOB U
mep ras. Tepmo- MOJIEKYJI, KaKoe-
IUHAMAYECKUE 100 CBOMCTBO
MAaKpPOCUCTEMBI — rasoB, JKUIKOCTEN
J11000€ MaKpOTeIo U TBEPIBIX TeJ
DyIeKTpoguHA- | DJIEeKTPOMAarHuT- JureKTpoMar- BaaumopeiicTBue
MUKa HOe ToJjie. 3apsagbl | HUTHOE 3apAKEHHBIX TeJI.
ODIeKTPUYECKU N
TOK. JJIeKTpoMar-
HUTHAsI BOJIHA.
Cser

Yunuresnb 3SHAKOMUT IITKOJBHUKOB CO CTPYKTYPOU paszeia «IJJeK-
TPOAUHAMUKA», COOOIIaeT BaKHelinue (aKTbl W3 HCTOPUU €€ cTa-

HOBJIEHUdA.

IToBTOpenme u yraybaeHue 3HaHUI O 3apsagaxX U UX B3aUMOeiH-
CTBUAX MPOBOLATCSA B Xoze 6ecedvl, KOTOPAs COIMPOBOKIAETCS DPelre-
HUEM 9KCHEePUMEeHTAaJbHBIX 3a/14a4.

1. Kax mokasaTb, UTO JAaHHOE TEJO 3apsiKeHOo?

OrBeT. Hamo paccMoTpeTh B3auMMOAEHCTBUE TAaHHOTO Tejia C 3a-

pAKeHHBIM. EcCiu JaHHOE TeJI0 MPUTATUBAETCS WUJIN OTTAJTKWBAETCS
OT 3apsAKEeHHOTO Teja, TO 9TO 3HAUUT, UTO OHO CaMO 3apssKeHo (Ipo-
BOOUTCS OIIBIT).

Bonpoc 0ns obcyxcdenus: Kaxk NOKasaTb, YTO B JAHHOM cJydae
HabII0gaeM dJIEKTPOMATHUTHOE B3aMMOelicTBUe, a He TI'DaBUTAIU-
oHHoe? [l oTBeTa HA TaKOl BOIIPOC MOJYKHO PEIIUTH 3aJady Ha
pacuyéT rpaBUTAIMOHHOTO B3aWMOJEMCTBUS TeJ, HAIpUMep B3auMO-
IeficTBUA [ABYX THJIb3, KOTOPOE UPEe3BBIUAMHO MaJio U IIPOABIECHUE
KOTOPOTO He3aMeTHO. 3aJady CaMOCTOATEJIbHO pellaeT OLUH U3
IIKOJIBHUKOB, KOTODBIN 3aTeM COOOIllaeT BCEM pe3yJibTar.

2. Ilouemy pasHBbIe 3apAAbI B3aUMOAEHCTBYIOT Io-pasHomy? B uém aTo
IPOABJISAETCA?

HeMOHCTpprIOT CJIeoyIOIre Onblmbl: MPUTAMEHNEe U OTTAJIKMUBa-
HYEe CTAaHUOJIEBBIX I'UJIbB3; BBaHMOI[eﬁCTBHe ABYX 3apAMXEeHHBIX TI'UJIb3
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IPpU YBEJUUYEHUUN PACCTOAHHUA MEXKIY HHMI; B3aUMOAENCTBHE IBYX
CTAHMOJIEBBIX I'MJIb3 P PA3HBIX 3HAUCHUAX UX 3apPsI0B.

Bonpocvt 0na obcyxrcdenusa: Kak JOKa3aTh, UTO T'HJIB3BLI 3apAKe-
HBI 3apamaMu ogHoro sHaxka? Kakoe moBemeHme 3apsAam0B IIO03BOJIAET
ceyiaTh BBIBOJ O TOM, UTO IIPU YBEJUYEHUUN PACCTOSHUSA UX B3aMMO-
neiicrBue ymeubinaerca? Kak moxasarb, UTO OOUH W3 ABYX 3apsL0B
6ousbirie apyroro? (OrBeT. C mOMOINBIO TPETHLETO 3apdAna.)

3. Kak mpomcxoaut sieKrtpusanud Tea? UYTo TPOUCXOAUT IMPU IJIEKTPU-
3amuu Tesa?

Y xasauue. Pemenue sToii 3aauyy OCHOBAHO HA HCIIOJIb30BAHUU
9JIEKTPOHHOM TEOPUH.

Takum o06pasoM, OCHOBHOE COJEp:KaHUe MN3ydYaeTcss C IIOMOIIIBIO
IIOCTAHOBKM U PEIIeHUs 9KCIepPUMEeHTaJbHBIX 3amad. dacTs
W3 HUX MOYKHO IIOBTOPUTH HA CJEAVIOIeM YPOKe, HO IOBTOPEHUe
9KCIIepUMEHTa U PellleHre dTUX 3a1au MOJKHBI BBIIOJHATL yYall[u-
ecsa. IIpuBegéM HECKOJBKO MPUMeEDP O B.

Onwvim 1. [IBe nnacTuHKY (U3 900HUTA M OPrCcTEeKJa) Ha MBOJIUPY-
OIMUX PYYKAX IOTPUTE OAHY O APYIYyI0, 3aTeM IIOOUEPENHO BHECUTE
B KOHIYKTOD dJeKTpoMeTpa (Kaxk 2JIEKTPOCKOIIA), He Kacasdchb ero.
Bonpocwvi: 1oueMy IIOKa3aHUA 3JEeKTPOMeTpa OAWHAKOBBI? KakoBbI
OyayT MOKasaHUsA 3JIEKTPOMETPA, eCJu BHECTHU obe IJIACTUHKU cPasy?

Onvim 2. HasneKTpU30BaHHYIO TpPeHHEM O OyMary ILIACTUHKY U3
OprcTeKJIa IIOZHECUTEe K IIapy dJeKTpoMeTpa W KOCHUTeCh ero. Bo-
npocuL: TIOUeMy IPU yAAJIeHWU IJIACTUHKU IOKAa3aHUA BJIEKTPOMETpA
craHoBATCS HyJeBbIMu? Kax m mouemMy m3MeHATCS IMOKAa3aHUS, €CJIU
IPOBECTH HECKOJbKO pa3 ILIAaCTUHKOI II0 mIapy?

Onvim 3. IlpousnrocTpupyiiTe 1 IPOBEPHTE, BO3ZMOYKHO JIU IIOJIY-
YyeHre Ha KOHI[AX 900HUTOBOH IMAJOYKH ABYX OJHOBPEMEHHO CYIIeCT-
BYIOIIIUX Pa3HOMMEHHBIX 3apsiIOB.

B mepBoM oImbiTe Ha IJIACTUHKAX O0pPa3yIOTCA PABHBIE II0 MOIYJIIO
U IPOTUBOIIOJIOMKHBIE 10 3HAKY 3apAIbl, CJIeI0BATEIbHO, IPU 3JIeKTPU-
3anuu 3apsagbl He BOSHUKAIOT, a TOJNBKO JIUINb IIePepacIpeeaioTCs.

YuyuTbeiBasg 9TO, MOYKHO Cc(OPMYJIHMPOBATHL 3aKOH COXpPaHEHHA 3a-
pama. [lasee yumTeab MOMKET COOOIIUTH, YTO IIPEACTABJIEHUS O CO-
XpaHeHUMW 3apdazna cioxkuanch einé B XIII B., HO [OoOKasaTeJabHOE
obobO1ienne caenan B 1838 r. M. dapageii. Ou nucan: «HeBo3amMork-
HO HU CO3[1aTh, HU YHUUYTOKUTL OAHY U3 JJIEKTPUUYECKUX CHJ 0e3
PaBHOTO W COOTBETCTBYIOIIEero maMeHeHus apyroi» ([[yxos B. M.
Hcropuueckue 0030pbl B Kypce (pU3UKU cpemHer IKoabl. — M.:
ITpocsemtenue, 1983. — C. 54).

O6GCyKIal0T 80NnpOCHL: KAKYI0 CHUCTEMY B MaHHOM OIIBITE€ MOYKHO
CUMTATh 3aMKHYTOH? Bymer Ju BBINOJHATHCA 3aKOH COXPaHEHUA 3a-
pAna, ecau OfHA W3 IJACTUHOK CTaJbHAasa?

Bo BTOpoM ombITe ciiefyeT WCKJIIOUUTH IMOOOYHOE sSBJIEHUE 3JJIeK-
TpU3amuu IPobOeM, MMOITOMY IAJOUYKy B3apsskaior cjabo. [lesaioT
8bL600, UTO IIPU JJIEKTPUBAIUU TPEHUEeM C OJHOTO M3 TeJl 3apAmbl
CHUMAIOTCS; IIPU 9TOM 00a B3aMMOAEHCTBYIOIIUX TeJjia 3apssKaioTcsd.
MoxHO TpocTO He3apPAKEHHOHN IMAJIOUYKON MOTEePEeTh O IIap 3JEKTPO-
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MeTpa W 3apALUTH HNaJOUYKy U IIap. YueOHas npobiema: KaKkue 3aps-
JKEeHHBIE YaCTUIIBI IIEPEeXOJAT. ITY HPOOJIEMY PEIIaloT TEOPEeTUUECKU
C IIOMOIIbI0 B0NPOCA: MOTYT JU MOJIOMKUTEJbHBIE 3apPSAAbl, T. €. MOHBI
KPHCTAJJINUECKOHN PEeIIETKU, MePeXOquTh U3 OJHOT0 TeJa B Apyroe?

Permenue xauecTBEHHBIX SKCIEPUMEHTAJBHBIX 3a/lau HE0OXOIUMO
COIIPOBOKAATh CXeMAaTUYECKUMU PUCYHKAMU B TETPAASAX YUAIUXCH.
ITo HUM B fgasibHEHNINIEM MOXKET OBITH IOBTOPEH OIIBIT WMJIM COCTaBJIE-
HbI HOBBIe 3amauu. IIpM pacCMOTPEHHH TeOPeTUUYecCKOro MaTepuaa
He CJeAyeT CTPEMUTHCSA K MaKCUMaJIbHO IIOJHOMY pacckasy. JlormoJ-
HUTeJbHbIE 3HAHUA MOJKHO IPEAJOMKUTh YyUYEHWKaM IOJYUYUTH IIPU
CaMoOCTOATeNbHOI pabore ¢ yuyeOHMKOM. IIpu OTCyTCTBHU BpeMeHU
paboTa IIepeHOCUTCS Ha CJEAYIOINUN YPOK.

II. CamocroaTenbHasi paGora.

Bapuaum 1

1. ITpuBenurTe mpumepsbl (GUSUYECKUX SABJIEHUN, KOTOpPble H3ydYaeT dJIeK-
TpoauHamMmuka. OGOCHYIiTe CBOA OTBET.

2. JMoka)kure (TEOpPETUYECKU U SKCIEPUMEHTAJbHO) PaBEHCTBO 3apsiI0OB
upu saekTpusdanuu. OTBET COMPOBOAUTE CXEMATHUECKUMU PUCYHKAMU.

Bapuanm 2
1. Kparko omuimimnTe, Kak IPOUCXOAUT djieKTpusarnua Tesa. (KemareabHO
IPU 9TOM BBINOJHUTH PUCYHKH.)
2. 3anuinuTe B MaTeMaTUYECKON ()opMe 3aKOH COXPAHEHUS JJIEKTpUYe-
cKoro 3apsiga. IIpu Kakux yCJIOBUSX OH BBINOJIHSETCS?
II1. Jomawnee 3adanue: § 90; yup. Ha c. 300 (EI'9); nungusuny-
anpao — II., Ne 448, 449.

Ypok 2. 3akoH KynoHa

3agauM ypokKa: BBECTH IIOHATHUS «TOUEUHBIH 3apsan», «3akoH Ky-
JIOHA», «JJIEKTPUYECKAasl ITOCTOSHHAsI», «eAWHUIIA 3apsfa», «TPAHUIIBI
OpuMeHUMOCTH 3akoHa KysoHa», a Tak/Ke 0OBHAKOMUTH C MCTOPUEN OT-
KPBITUS 3aKOHA; chOPMUPOBATH IIPEACTABIEHNE O POJIU OIBITA B OTKPBI-
THU 3aKOHOB; c(hOPMUPOBATH YMEHIE pelllaTh 3ajaun Ha 3aKoH KysoHa.

Ilman ypoka

Jdransl ypoka Bpems, mun IIpuémpr 1 MeTOIBI
I. IToBTOPEHUE MBYUEHHOTO 10 Becena. Pemenne kauecTBeH-
Marepuaia HBIX U SKCIIEPUMEHTAIBHBIX
3amay
II. VIzyueHue HOBOTO MaTe- 15—20 Pacckas. Vcnoab3oBaHue Ta-
puaa omunel. [emoHcTparus. 3a-

IIMCU B TeTpagu

III. Pemenue 3azmau 15 Ilpumep pelneHuss 3amauu.
Pa6ora B Terpanmu

IV. JlomairHee 3amaHue 1—2 3amnnck Ha JOCKe
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1. Bonpocer dns opzanusauyuu Oecelvl: KaKue B3aWUMOJENCTBUS Ha-
3BIBAIOT JJIEKTPOMATrHUTHBIMU? B 4éM MOposiBisieTcAd B3auMOIEHCTBUE
sdapanoB? (OrBeT. B orrarkuBaHmMmM u OpuTs:KeHnu.) B uém cocrout
IPOIECC BJIEKTPU3AIIUN TeJI COTJIACHO BJIEKTPOHHBIM IIPEACTABIEHUSIM?
Kak mokasarp paBeHCTBO 3apsoB, IPUOOpPETAeMBIX TeJaMU MOPU UX
anexTpusanuu? Kak u mouyemMy IIPOUCXOAUT M3MEHEHUe 3apsfa II0JIO-
JKUTEJIFHO 3apAMKEHHOTO IPOBOJHUKA IIPU COEJUHEHUU €ro C 3eMJIEI?
VueHUKU pemraoT 3ajady Ha KapTOUKaX, BBIJAHHBIX YUUTEJIEM.

1. Tesa, obaagaroiiue 3apAmamMu S - 10%u -8-107% Ku, IpUBEJX B CO-
IIPUKOCHOBEHNE U Pa3BeJIU. By,uy'r J1 OHU BBaPIMO,IlefICTBOBaTL? Ecian
OyayT, TO Kak?

2. Ol’IpeHeJII/ITe BO3MOJMHBIE 3HAKHW 3apdAA0B TeJl, €CJIU OHU BBaHMOHefI'
CTBYIOT TaK, KaK MMOKasaHO Ha pucyHke 134.

ALY

Puc. 134

3. (9KcmepuMeHTa bHas). VI3BECTHO, UYTO OPraHMUYECKOe CTEeKJIO, IIOTEPTOoe
o Oymary, sapsasKaercs IIOJOMKUTeJbHO. OmpeesnTe sKCIepUMeHTab-
HO B3HAK 3apAfa IIJJaCTMAaCCOBOM DPAacCYEéCKHM, NHOTEPTOH o IrepcTb. Me-
HOJIb3YiTe SJIEKTPOCKON KaK [JOIOJHUTEeJNbHOe obopynoBanue. IIpex-
JIOKUTE HECKOJbKO CBOMX BAPUAHTOB MJIsI PEIeHUsS dTOM 3aJadu.

II. IIpm m3yyeHMU HOBOTO MaTepuajia cHauajla BBOLATCA ABa IO-
HATUA: 3JIEKTPOCTATUKA U ToUueuHbIN 3apazn. IlocTaBuTh yuebHyw0 npo-
Osemy MOXKHO TakuM obOpasom. Cpexu BcexX B3amMOIEHCTBUHA 3apdA-
OB HamboJiee IMPOCTHIMU SABJIAIOTCA B3aUMOJAEUCTBUA HEIOABUKHBIX
3apAnoB. oA MX KOJUUYECTBEHHOTO OIMCAHUSA WCIOJL3YIOT MOJeNb
TOYEUHOTO 3apsAna. Bonpocei: mouemy 310 Heobxomumo? (OTBeT.
MopenupoBaHye TOYEYHBIMM 3apAfaMU 3aPAKEHHBIX TeJ IT03BOJISIET OT-
BJIEUBCA OT BTOPOCTEIIEHHBIX JeTajieli — (OpMBbI, pasMEpOB — U OCTa-
HOBUTHCS Ha TJIABHOM, T. €. chOPMYJIUPOBATH 3aKOH B3aUMOAEUCTBUSA
3apAnoB.) IIpm Kaxkmx ycJa0BUAX MOYKHO MOJEJINPOBATH 3apAIKEHHOE
Teso ToueuHBbIM 3apanom? (IIpm oOCy:KIeHMM BOIPOCOB UCIIOJIB3YETCS
aHaJIOTUsS W3 MEeXaHWKHU: TeJ0 — MaTepuajbHas TOYKA.)

ITpu paccmorpenum ombiTa KyJioHa HCIONL3YIOT 3JeMEHTHI Oece-
nel. IIpuBoguM npumepHvle 80npocwl: TouemMy B ycraHoBke Kysoma
HUCIIOJIL30BAJINCh MaJleHbKHe MeTajuindeckue mapuku? Kaxum oGpa-
som Kyision usmepsan cuny B3amMmozeiicTBus 3apanoB? Kaxue TpymaHo-
cTU MOIJin BOBHUKHYTH ¥ KynoHa mpu npoBeneHuu onbiToB? Ilouemy
IJIS TOTO, YTOOBI C(POPMYJIMPOBATH 3aKOH, OJHUX OIBITOB OKA3aJ0Ch
"Hemocratouno? (O TBeT. Hamo mmMeTh mpeicTaBieHne O TOUEUYHOM 3a-
pAne, T. e. UMETH €Ié U TeOPeTUYEeCKUE WJEH.)

B Terpamgu m Ha mockKe BbImoJgHAOTCA s3anucu (tadua. 30).

III. na ¢popMupoBaHUA y INKOJBHUKOB YMEHUS pelIaTh 3amxa-
Y ¥ YyUYUTEJIh MOKA3bIBAET OJWH M PHUM e P.

196



Tabauya 30

fenenve B3anMoneiicTENg 3apanos

DaKTsl
e JIBa ponia 3apANOB: +q U —q
* fIBJjeHMe B3aMMOJEIICTBUA HEIOABMYKHBIX
3apAKEHHBIX TeJl

¢ Or1bITHI C KPYTUJIBHBIMM Be€CaMM ~
OE\ oq

Monens

* MogeJsb 3apAKEHHOTO TeJla — TOUYEUHBI 3aPAT
e Mogenb B3BauMOENCTBIUA 3aPAI0B
Ha PaCCTOAHUM — BJIEKTPUYECKOE II0JIe

- -
Fy ® 0 Fy
* 3axoH Kynona: F=k qquzz
b
Griencraswms ,
Fr

=9-10° H-m%/Ka?

e Omnpepnesnenne k: k=
9,9
* PacuéT cuibl B3aMMOJIEVICTBUA 3aPASOB B BaKyyMe
VI IUBJIEKTPUKE
* OmnpenesneHne rpaHUIbl IPUMEHNMOCTY 3aKOHA
Kysona
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JlBa OQMHAKOBBIX ITTaPUKA MACCOM M Ka'KIAbIA HMOABEIIIEeHbI K OLHOU TOUYKE
Ha HUTAX, KayKJasd M3 KOTOPBIX mMmeeT AauHy [. Korga mapukam cooOImu-
JIU ONWHAKOBBIN 3apAj] ¢, OHU Pal3oILIuCh Ha paccrosgHue r. Ompenenaure
HaTAKeHNe KayKJI0i HUTH.

AHanu3 @Qu3uveckozo sA8JeHus. B 3amadye paccMaTpuUBaeTcs
ycJIoOBUEe pPaBHOBeCHUs IBYX 3apAnoB. [IpuumHa paBHOBECHUS JIIOOOTO U3
HUX — 9TO AEeUCTBUA HUTU, 3eMJH W OpPyroro sapsana. Kaxmoe us
9TUX MeHCTBUI XapaKTepuayeTcs CUJION, IIOITOMY YCJIOBUEM PaBHO-
BecHusdA 3apsgoB OyIeT pPaBeHCTBO HYJII0O T€OMETPUUYECKOM CYMMBI BCeX
CHUJI, MeHCTBYIOIINX Ha KaKABLIN 3apsm.

B mpomecce anammsa yuuTeab 3aJaéT G0npoc: IodueMy OaHHAS
3ajaua pelraeTcsa B 9JIEKTPOAMHAMHUKE, XOTsS paccMaTpUBaeMoe sB-
JeHue BHelllHe umcto MexaHudeckoe? (OrBerT. Ilpupoma omHON us
CHUJI, B CYIIIECTBEHHOI CTEIeHU OIpeAeAroleil ABJIeHne, — 3JeKTPO-
craTuuecKas.)

MareMaTUyecKyi0 4YacTh peIIeHUs 3aJadyl MOKHO pPacCMOTPETH
mo yueOHuHKY (c. 305). B zakioueHme peIIeHUsI CIeAyeT eIl pas
00CyIUTBb 60npocyl: TOYEMY B 3ajadue pPacCMaTPUBAIOTCSA TOUYEUYHBIE
sapanei? Kax mposepurh e€ pemnenwme? VIsMeHUTCA U HATSIMKEHIE
KaKJIOW HUTU, €CJU B3aMMOJEHCTBOBATHL HA MNPEKHEM pPACCTOAHUU
OyoyT Takue Ke IO 3HAUEHWIO, HO pasHble II0 3HAKY 3apsaabI?

B xauecTBe mpumMepa perieHus 3agadu MOMKHO B3ATHL 0ojiee IIpo-
CcTyIo 3amauy. B KoHIle ypoKa IIKOJLHUKM PeIaT 3aJadud CaMOCTO-
ATeJbHO, Hampumep Taxwme: IL., Ne 451, 454, 457.

IV. Jomawmnee s3adarnue: § 91, 92%; yop. ma c. 307 (1).

Ypok 3*. PeweHue 3apay

3amaum ypoka: chopMHUPOBATh yMeHUEe NMPUMEHATh 3aKoH KysioHa
IS ONMCAHUSA B3aMMOJEHCTBUA 3apANO0B, pellas 3aJauyyd Ha OImca-
HUe PaBHOBECUS TeJ MOJ MeHCTBUEM Pa3HBIX CHUJI.

I. Ilocne opraHu3arMOHHONM YaCTU YUYUTEJHh IIPOBOAUT YCTHBIHN
ompoc. OZWH M3 YYEHUKOB y JOCKU pacCKas3bIBaeT 00 OCHOBHOM 3a-
KOHE BJIEKTPOCTATHUKU. [[JId MOMOIIM IIPU OTBETE MOKHO HA JIMCTOY-
Ke TPEeNJIOKUTH 60NPOChbl: UTO TaKoe dJIeKTpocraTura? [lia Kakumx
00beKTOB chopmyaupoBan 3axkoH Kyisoma? Kaxkum siBiIsgercs 3aKOH
Kyiona: skcnmepuMeHTaJIbHBIM Uian Teopernueckum? Kakopa maTema-
5 5 TruYecKasa (OPMYJMPOBKA 3TOTO 3aKO-
Fy 4 Fy, Ha? BeImosHseTcA JM TPeTHH 3aKOH

4’—0 O—» IUHAMUKHA IJI8 BJIeKTPOCTATIIECKOTO
B3amMogeiicTBus 3apanoB? Ilouemy?
a1 az Ipyroit yuammuiica y JOCKH pelIaeT

Puc. 135 sagady.

Cusibl B3auMOZEHMCTBUSA TOYEUHBIX 3apALOB, UMEIOIINX PaBHBIE 3HAUEHUST,
usobparkennsl Ha pucyHke 135. Paccrosmume mexxnay sapamamu r. VzoOpa-
3UTe CUJIbI B3aUMOJEHCTBUSA B CIydae, €CJIU PACCTOSHUE MEKIY 3apagaMu
YMEHBIIUTh B 2 pasda; 3HAK OJHOrO 3apsijfa W3MEHUTH Ha IPOTHBOIIOJJIOMK-
HBI; OAUH 3apAJ] YMEHBIIUTH (YBEeJIUUYUTH) B 2 pasa; oba 3apsajga yMeHb-
muTh B 2 pasa, a pacCTOAHNE YBeJIWYUTH B 2 pasa.
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IIpu o6bscHeHUU 3aJayu y MOCKHU IIKOJLHUKMN 3alUCHIBAIOT eé
pelllenre B TeTPaIH.

II. Ha pamHOM YypOKe peliaeTrcss yueOHas npobJjema: KaK IIPU-
MeHATh B3aKoH KyJioHa [aJA ONHUCAHUA B3aUMOJEHCTBUSA 3apAOB.
T'naBHOE [ yuuTeNsd — OPraHMW30BATh CAMOCTOATEJIbHYIO paboTy
IIKOJIBHUKOB IIO pellleHHI0 3amad. CHauvajia pelramT 3ajgady KOJ-
JIEKTUBHO.

Ha xakom paccToAHWMM HYXKHO IIOMECTUTb B BaKyyMe JIBa TOUYEUYHBIX 3a-

pAaga 5 - 10° u 6 -10° K, 9roGbl OHU OTTAIKUBAIUCH ¢ cuuoit 1,2 X
X107 H?

OmHOBpPEMEHHO C peIllleHreM 9TO# 3aJauu OAWH U3 IITKOJbHUKOB I'0-
TOBUT OMBIT II0 3JIEKTPU3AIUY WJIN B3aUMOEHCTBUIO 3apAmnoB. Ilpu-
Mep 3aZlaHuA Ha JUCTOYKe: OyAayT Jix (M moueMy) M3MEeHAThCA MoKasa-
HUSA 9JIEKTPOMETPA, €CJIU B KOHAYKTOD Uepes IJIaCTMACCOBYIO BOPOHKY
HacoeimaTh mecok? (IlocTaHOBKA M OO'BACHEHME TOTO OIBITA PA3BUBAIOT
WHTepeC ydJalmuxcs, a Takske (OpMUPYIOT y HUX yYMeHUe OO0BSICHATH
SABJIEHUsI. OTOT MPUEM CJIEAYeT MCIIOJb30BATH CHUCTEMATUUYECKU.)

BosMo:kHBI pasHble CIOCOOBI HaJIbHEHINel opraHus3aluud ypoKa.
Tak, caMmocTOATeNbHYIO paboTy MO BapHWaHTaM MOYKHO COYeTaThb C
OIHOBPEMEHHBIM DellleHreM OTIeJbHBIX 3aJad4 y JOCKU, HAIpUMep:
II., Ne 455, 458. OObscHeHUe pemIeHUsA 3aJauud yUAIIUECS MOTYT
TOJIBKO CJIYIIaTh, KOJJIEKTUBHO OOCY»KJas ero OCHOBHBIE 3TAallbl.

B KoHIle ypoKa HEKOTOpbIe yualuecsd CHAIOT CBOM TeTpagu Ha
MIPOBEPKY YUYUTEJIO.

II1. Jomawnee 3adanue: yup. Ha c. 307—308 (2, 3, ET9).

Ypok 4. MexaHU3M B3auMOAENCTBUS 3N1EKTPUYECKUX
3apsa0B

3amauM ypoKa: IIPOAOJIKUTH (QOPMUPOBAHUE IOHATUSA «dJIeK-
TPUUYECKOe II0Jie», BBECTU €ro OCHOBHYIO XapPaKTEPUCTUKY; M3YUUTh
HPUHIUI CYHEePHO3UINK JJIEKTPUUYECKUX II0JIell; IPOMOJIKUTEL (Pop-
MHUPOBAHNE MUPOBO33PEHUS YUAIUXCS HPU ONMCAHUU HUAEH JaIbHO-
oercTBUA U OJM3KOLEeHCTBUSA.

Ilnan ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI

I. IloBTOpPEHUE 5—17 DpoHTAIBHBIN OIPOC

II. VIzyueHue HOBOI'O MarTe- 15—20 Pacckas yuumrens. 3ammcu

puaia Ha JOCKe W B Terpanu. Be-
cena

III. Pemrenue 3amau 15 CamocroaTreabHas pabora.
Pa6Gora y mocku

IV. IlogBeneHue MTOrOB. 5 Becena.

HomairHee 3agaHue 3amnuch Ha JOCKe
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‘ r | 2r | I. KouTpoJib 3a HOMAIIHEH IIOM-

TOTOBKO¥M y4YalllUXCs OCYIIECTBJIIA-

é é é ercsd Tpu OerjioM IIPOCMOTPE Te-

+q +q, +2q Tpajeii mu B Oeceme IO eonpocam;

YTO M3y4YaeT SJIEeKTPOJMHAMUKA?

Puc. 136 Kakoe HOBOE (pmsmueckoe sABIEeHUE

HaM{ K3YYEHO Ha IIPOIIJIOM YypO-

ke? KakoB 3axkoH asToro sisnenusa? Uro Taxkoe ToueuHblit 3apan? s
YEero MbI HCIIOJIb3yeM 3TO HOHATUE?

JlBoe IIKOJBPHUKOB OTBEUAIOT IIHMCBMEHHO Ha 80npocb. (MOXKHO
paszaTh KapTOYKM): KaKue CUJIBI JeHCTBYIOT Ha 3apax ¢, (puc. 136)?
WNzobpasure mx. Onpenmenure pesyabTUPYIONIyI0 cuiy. Ilouemy Ha
KOHIIaX 500HUTOBOM MAJOUKU MOYKHO OJHOBPEMEHHO IIOJYUYHUTH IBa
pasHOMMEHHBIX 3apama? B uéMm cxoAcTBO UM pasjuune 3aKOHa Bce-
MHUPHOro TArorenus u 3axouma Kymoma? (II., N 447.)

II. isyueHne HOBOTO MaTepmaJjia HauMHAETCA C IIOCTAHOBKU Yyueo-
HOlL npobJjiembl: KaK OCYIIECTBJISIETCA B3auMOJelicTBUE 3apsAmoB.

B mHayke Mmaso mpocTo OOHApPYXKUTH SKCIEPUMEHTAJIbHBIN (aKT
B3aMOIENCTBUA 3apsamsoB. HeoOXOAMMO HOHATHL IMPUYUHY, IIPUPOLY
¥ MeXaHW3M TaKOTO B3amMojeicTBuA. [[Jid moKasza sSBJIEHUA JeMOH-
CTPpUPYETCSA B3aUMOAENCTBUE 3apsi’KeHHBIX CTAHUOJIEBBIX THUJb3.
Bonpoc: Kak OCYIIECTBJISETCA B3aMMOJEHCTBUE 3apAJ0B Ha PacCTO-
AHUU? YUYUTENb IMOSCHSET, UTO MCTOPUUYECKM BO3HUKJIHU ABE TOUKU
3pEeHUs Ha IIPOIECC B3aMMOJEUCTBUA. YUaIlluecd 3alOJIHAIOT Tabam-
1y (MOYKHO MCIIOJIb30BaTh Tabuuily 31) B TeTpagax MW CJIYIIAOT KpaT-
KU KOMMEHTAPUH YUUTEI.

Tabauua 31

JansHOmENcTBHE Bauskopeiicreue

1. BsaumopgeiictBue 00beKTOB 0e3 | 1. BsaumopeiicTBue O0OBEKTOB II0-

HOCPEeOHUKOB, 0e3 Cpebl cpeacTBOM 0co00i MaTepuaJbHOI
cpefbl — IOJS
2. MrHOBEHHO 2. C KoHeuHOII CcKopocThio. Hawm-

OoJiblIasgs CKOPOCTH Ilepefauu B3a-
umogetictBus paBaa 300 000 xm/c

3aTeM y4YHTeJb COOOIAaeT, YTO COTJIACHO TeopUu OJUBKOAeHCTBUSA
OKOJIO Ka'KJOTO 3apsga CYIIeCTBYeT JJIEKTPUUECKOe I0oJie — HOBBIH
Ias ydamumxcs (usmueckuil o0beKT. BmepBble mIpencTaBiIeHUE O
mosie B pusuxe BBEnM M. Papageii. (Yualuecsi OTKPbHIBAIOT YUEOHUK
N 4YUTAIOT MaTepuaJl 00 sTOM y‘{éHOM. O}.'[I/IH N3 INKOJBHMKOB BbI-
CTyIIaeT ¢ KPAaTKUM IOKJAJOM.) YUUTEJIb IIPOAOJIMKAET PACCKA3: II0Jie
HEIIPEepPhIBHO B NPOCTPAHCTBE M [OEWCTBYeT Ha 3apsanbl.. 3aTeM O-
HOMY M3 YUYEHHKOB IIpeajaraercs 00'BACHUTDL B3aHMO,Z[efICTBHe TUJIb3
C 9TOIl TOYKU 3PEHUdd.

Jns 3aKpemieHuss IPeICTABJIEHUA O MAaTEePUAIBLHOCTH IIOJIA MOJK-
HO OOCYIUTH B0NPOCHL: OMUHAKOBO JIM TOJ€ HA Pa3HBIX PACCTOSHUI-
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SAX OT 3apsisKeHHOUW ruabsbl? Ha ocHOBe KaKMX SKCIEPUMEHTAJIbHBIX
($aKTOB MOXKHO CIejaTh BBEIBOJ O TOM, UYTO JIEKTPHUUYECKOE II0Jie He-
npepbsiBHO? Kak ObI BEs cebs 3apsAn B Iojie, ecau ObI OHO OBLJIO IIpe-
peiBHO? M3MmeHsieTcAa M C TeUEHHMEM BPEMEHU II0JIe HEIIOABUXKHOI'O
sapaga? Ha ocHOBe KaKUX 5KCIEPHUMEHTAJIBHBIX (aKTOB [IejlaeTcs
Takoi BeIBOA? (OTBeT. Eciim uepe3d HEKOTOpPOe BpeMs K 3apsAKeH-
HOM CTaHMOJIEBOl THUJIb3e IOJAHECTH 3apsit, TO OyaeT HAOJIIOZATHCS
IelicTBUE TOJIsI TWJIbB3bI Ha MPOOHBIN 3apsazn.) Bosumkaer gonpoc: us-
MeHSAEeTCA JIX 9TO AelcTBue?

Jlasee yumrenb cooOIfaeT, UTO II0Jie OOHAPYKMBAIOT IO €ro Jei-
CTBMIO Ha MPOOHBLIN 3apsAn. IIo yuyeOHUKY IIKOJBHUKK BBISACHSIOT,
YTO CHJIOBOM XapaKTEePUCTUKON I0JIS ABJSETCA HANPAKEHHOCTH:

— F(H
E_Q(Kﬂj-

Ha mocke u B TeTpagAax IeJialoT 3alliCy (DOPMYJIBI JJIS HAIIPIIKEH-
HOCTHU IIOJIST ToueuyHOro 3apsana. O6Gcy:KaaioT 8onpoc: Kak HalpaBJeH
BEKTOP HANPSIKEHHOCTU I10JA7 BLI3BAHHBIN YYEHUK MOXKET HA TOCKe
n300pa3uTh BEKTOP HAIPAKEHHOCTH B KAKON-IMOO0 TOUKE IIOJIS IIO-
JIOYKUTEJIBHOr0 MK OTPUIATEJILHOrO 3apsna.

3aTeM y4YHWTeJNb pacCKasblBaeT O TOM, UYTO SKCIEePUMEHTAJIbHOE
u3ydeHre dJIeKTPUUYECKUX II0JIe II0Kas3ajio: IOJIA APYr Ha apyra He
BauAT. IIpyu HajmoKeHUU (CYIEPIIO3UIINH) IIOJeld HAIPAKEHHOCTD
Pe3yJIbTUPYIOIIEro II0JA PaBHA:

E=E, +E,+Ez+ ...

Insa mpuMepa OIPemeSA0T HANPAKEHHOCTH PE3YJIBTUPYIOIIETO
moJisi, 00pa3s0BaHHOTO HEeCKOJbKUMU 3apaxamu (puc. 137, 138).

II1. ITeaTpanpHaa yueOras npobiema OTPabOTKU M3yUEeHHOTO Ma-
Tepuajia: 4ToO MAET HAM 3HaHUE HAUPAKEHHOCTH IIOJIA.

= E
N
A
E, E,
+q1 =
Q- Alf B
- 7 =
A . g
/ EA : // : 1
/ | 7 |
/ | s |
/ ! " :
r/ 2 T !
N Ey A\ i / !
! i
| |
' |

Puc. 137 Puc. 138
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Kak TosbKO riaBHOE B COJep:KaHUUW MaTepuaja MU3J0KeHO U JIO-
TUKa pacCcy:KIeHUU BbIJeJieHA, HAJO0 Cpasy Ke IepexXOomuTh K pele-
HUIO 3aJadY. YCBOeHUE 3HAHUI HUIAET Uepe3d UX IIPUMEHEHUe.

1. C xakKo#l cuUJo¥ MefCcTBYeT dJeKTPUUECKOoe Mmojie 3eMJIU Ha TeJi0, MMelo-

mee sapsag 10°¢ Kn? Hampaséuuoers mona pasaa 100 H/Kx. Hysxro
JI MOJEJIUPOBATH 3apsAKeHHOe TeJI0O TOUEUHBIM 3apsagoMm?

2. Ha KaxkoM paccToAHHUH OT sapsazna, pasHoro 1078 Ki, Hamps:xEHHOCTD

nonsa pasHa 225 H/Kn?

3. OmpegmenuTre HAUIPAKEHHOCTb IOJA AAPa aToMa BOJOPOJAa Ha PAaCCTOA-

Hum 5 -+ 107 M. Bapax agpa 1,6 - 107 Ku.

Perttenue 3amau MoKeT OBITH OPraHM30BAHO Cpasy B BHUIE CAMO-
CTOATEJILHOM paboThI: ABe-TPU, a C YUETOM JOMAIITHETO 3aJaHUs YeThIpe
WA MATh 3a7au. Y JOCKH IBOE yYaIllMXCs PEIHIaloT Te JKe WU IPYTriue
sagmaun. [lo 3aJauHUKY OTAEJIbHBIM IITKOJbHUKAM IPEAJAraloTCsa 3amaun
UHIVUBUAYAJIbHO. Pasbop 3amay MOXKeT OBITh BBIIIOJIHEH YCTHO V JTOCKH.

IV. IlonBeneHme UTOTOB OCYIIECTBJSAETCA IO 60NpPocam: C Ka-
KUM HOBBIM (pUBUUYECKUM OOHEKTOM MbI ITO3HAKOMUJIWCH CETOINHS Ha
ypoke? KaxoBa OCHOBHas XapaKTePUCTHUKA 3JIEKTPUUYECKOTO0 MOJIa?
Kakyio posib BHITOJHSAET 3JIEKTPUUYECKOE II0JIe IIPU B3aUMOJEHCTBUU
3apsanoB? B uém cocTOUT MPUHIIUII cymeprno3uiiuu moJeii? B uém ero
sHauenue? Kak BbIUMCIAETCA HAMPSAKEHHOCTH IMOJS TOUYEUHOTO 3a-
pana? Kax sta gopmyraa moayuaercs?

Homawnee 3adanue: § 93%*—95; II., Ne 463.

Ypok 5. PeweHune 3apay. JIMHUM HaNpsO>KEHHOCTU

3amauM ypoka: BBECTHM IMOHSATHE JUHUN HANPAKEHHOCTH Kak
CpelCcTBa OMUCAHUS 3SJIEKTPUUECKOTO I0JisA; CHOpMUPOBATH YMEHUS
XapaKTepU30BaTh 3JIEKTPUUYECKUE II0JIsT HANPSKEHHOCTBI0O U CHUJIO-
BBIMU JIMHUSIMU, OMUCHIBATHL B3aMMOJAENCTBUE 3apANA0B (DU3UUECKUMU
BeJIMUYMHAMU U 3aKOHAMU; PasBUBATh yMeHHe paboTaTh ¢ YUeOHUKOM
(BBLAEJNATH TJIaBHOE, aHAJU3UPOBATh PUCYHKU U IIOCJIEJ0BATEJIbHOCTH
neficTBUII MpPU pellleHUU 3amad).

I. XapaxkTep moBTopeHus (0xKoao 10 MuH) MOJKEeH OBITh IO BO3-
MOXKHOCTU pasHoobpasHee. OIWH yUYEeHUK BOCIPOU3BOAUT DeIIeHUe
JoMalllHe#l 3ajjauM Ha [OOCKe, a JBOe WJHW Tpoe IMHUCbMEHHO PeIlarT
3a7jayM Ha JIMCTOUYKAaX (PKeJlaTeJIbHO Ha IePBBIX IapTax), OCTAJIbHbIE
GpoHTAIBLHO PaAbOTAIOT ¢ YUYEOHWKOM. Y UHTEJb IpeajiaraeT HAWTU B
yueOHMKe MpUMep B3aMMOJENCTBUSA TeJ MMOCPEICTBOM Cpelbl, a 3a-
TeM 3aJaéT 80npochbl: KaKue IPUMepPhbl TAKOTO Ke B3aMMOIeHCTBUS
MOXKHO mpuBecTu us xKusHu? Kakasa Teopusa — HaIbHONENCTBUSA UIU
OJIMBKOMENCTBUA — TOUHEee ONMCHIBAeT B3amMmojelicTBue Tea? B ka-
KO m3 HuX 0OoJiee IIOJHOE BBIPAKEHUE HAXOMUT UAesd MaTepPUaIbHOMN
cBA3U sABJeHUHN u o6bekToB? Kakume (paxThl nmpuBoaATCcA B yueOHUKE
B IOJIb3Y CYIIECTBOBAaHUA dJjeKTpuueckoro mosa? (MoyKHO 3amucaTh
B Terpanu.) Ilpennaraercsa cpaBHUTh pucyuku 14.11—14.13 yuebuu-
Ka ¥ cHejiaTh BBIBOABLI O CBOIMCTBAX BJIEKTPUUYECKOTO IIOJA.

II. YuuTenb Ha AOCKe, a YUEHUKU B TETPALAX 3alMCHLIBAIOT TEMY
ypoKa. 3aTeM yuyuTesIb opraHmuayeT paboTy ¢ yueOHmKOM. Ha mocke
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() (6) () (6)

Puc. 139 Puc. 140

NI Ha JIMCTOYKaX 3alliCaHBbI
BOIIPDOCBI, OHU MOT'YT OBITH AaHBbI

Io BapmaHTaM. B KOHIle ypoka - D E—
TeTpagu BbIOOPOUYHO MPOBEPSIOT. > - E—

- _— -
IIpumepsr 6onpocos u 3adarnuii: -

—_— -

YTO IMOKA3bIBAIOT CUJIOBBIE JIU-
Huu? [aa Yero oHU UCIOJIB3Y- e @
forca? Kakum cpemcTBoMm — Ha-
NPAKEHHOCTHIO WJIM CHUJIOBLIMU Puc. 141
JUHUAMM — MOXKHO TOYHEe

ommcaTh JJIEKTPUUYECKOoe 1moJie?
WN3ob6pasuTe [ATH pPasIUUHBIX
aJeKTpuuecKkux moJsieii. CpaBHU-
Te M300paKEHHbIe HA PUCYHKAaX @
139—141 sjpexTpuyecKue II0J.
Jlamee y4uTenb AEeMOHCTDPU- e

pyeT KapTUHY CHJIOBBIX JIMHUHA
C TIOMOIIBIO CYJTAHOB, 3apPsKeH-
HBIX OT 3JIEKTPO(MOPHOI MAIITUHBI
nian ot npubopa «Paspsang-1». Op-
raHusyer Oecexy IIO CJI€LYIOITUM
eonpocam: KaK MOYKHO OXapak-
TEPU30BaTh 3JIEKTPUUECKOE II0JIe
Toueunoro 3apsaga? (OrsBer.
Heonunoponaoe, HanpAXKEHHOCTDH
yOBIBaeT ¢ paccrosHmeM.) Vame-
HUTCA JIM 3JEKTPUUYECKOe IIOJIe,
ecJd BHECTU B HETO 3apsKeHHOe
TEeJ0, HaAOpUMEDP B3apAKeHHBIN
mrapuk wiau apyrou cyaran? Ilo-
yemy? (OrBerT. UWameHnurcs,
TaK KaK [OJIA CKJAABIBAIOTCA.) e
B kKakoii obJsiacTu 1moJie IByX pas- Puc. 142
HOMMEHHBIX 3apAamoB OojbIime?
(OrBeT. Mexay sapsamgamu.)

II1. Pemrenue 3ajau MOKHO HPOBOAUTH C IIPABOM MX BbIOOpa yda-
IMIMUCSA U3 HEKOTOPOA COBOKYITHOCTU WJIM U3 3aJadyHuKa. Psanm 3a-
LadY MOXKeT OBbITh IIOATOTOBJIEH Ha IOCKeE.

1. OmpemenuTre 3HAKW 3apsnoB, MIOKA3aHHBLIX Ha pUCYHKe (pumc. 142).
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—q2 5 2. OmpegesnnTe HapaBJIeHHE BEKTOpa Ha-
Q E, OpAXKEHHOCTH B Touke A (puc. 143).
N

N 3. Hampsa:xéHHOCTh 1IOJIA B HEKOTOPOH
= Touke paBHa 4 - 10* H/Kmx. Ompeze-
| N JuTe MOZYJIL TpoOHOTO sapaaa, eciu
! E E B [JaHHON TOUYKe Ha Hero AeicTByeT
I 2 /N 1 -3
: TOAN cuna, pasHaa 1,8 - 10™° H.

|

|

|

|

e N 4. JIBa TOueUHBIX 3apsana, paBHbre 2 - 107"
, N u 1,6 - 107 K, maxonaTcs Ha paccro-

G/ _____________ _\O aHum 5 cm apyr ot apyra. Omnpexpenure
—9 HaIPAKEHHOCTD II0JII B TOUKE, yOaJI6H-
+q; +Q3=4Qq; HOHl OT OfHOrO 3apaza Ha 3 CM, a OT

Puc. 143 apyroro Ha 4 cM.

IIpu pelreHum 3ajad MO BapUaHTaAM MOJKHO IIPEIYCMOTPETHh B3a-
WMOITPOBEPKY.

IV. HJomawree 3adanue: § 95—97%; yup. ma c. 316 (EI'9); un-
nuBugyanbao — II., Ne 466.

Ypok 6*. IMCKPETHOCTb 3NIEKTPUYECKOro 3apsapa.
PeweHue 3apauy

3agauM ypokKa: O3HAKOMUTH C HOHATUAMHU «IUCKPETHOCTH SJIEKT-
PUUECKOTO 3apAla» U «HAUMEHBIINN 3JeKTPUUECKUHN 3apsam» U Me-
TOJOM W3MEPEHUA BJJEeMEeHTapHOTo 3apdAna; chopMmpoBaTh yMeHUe
OPUMEHATh U3yUYEHHBbIE 3aKOHBI B M3MEHEHHON CUTYaIlUU.

Ilman ypoka

Jdranel yporKa Bpemsa, mun IIpuémsbr u1 MeTOaBI

I. syuenue HOBOTO Mare- 15—20 Pacckas yuurensa. demon-
puasa CTpalus OIBITOB

II. KonymeKTUBHOE peIleHme 10 Pemenne samau y pockwm.
3amau Becena. PaGora B Terpamu
III. CamocTosTenbHass pa- 15 Hcnonb3oBaHue ydueOHUKA.
fora MO0 KapTouyKam PaGora B Terpamu

IV. lomairHee 3amaHue 1 3anuch Ha JOCKe

I. Yuurens coobmiaeT mjaaH pabOThl HA JaHHOM YPOKe. YuUalluecs
B TEeTPasAX 3aIlUCLIBAIOT TeMy ypoka. llajiee HA IOCKe U B TETPAmIX
3aNMCBHIBAIOT B BUAE BOIIPOCA YueOHYI npobJemy: MOYKHO JU 3apan
IeJUTh W CYIEeCTBYeT JIM HAWMEHBIIUN 3apsm.

ITepByro yacTh TPOOJIEMBI PEITalOT C IIOMOIIBIO YKCIIEPUMEHTA, AJISA
yero 0epyT aBa sJieKTpoMeTpa (MX YCTPOMCTBO KPATKO IIOBTOPSIETCS
B Oecelle), ILIACTUHKY W3 OPICTEKJIa, KYCOK I'aseThl, MeTaJJINYeCKUi
CTep:KeHb Ha W30JIUPYIOIeld PydYKe. YUUTEJb HAET YKa3aHUs IO BbI-
MOJIHEHUIO OIIbITA U CTABUT BOIPOCHI. OIIBIT BBIIOJHSAET YUYEHHUK: 3a-
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pAYKaeT OAUH 3JIEKTPOMETP U COeJUHSAET
ero ¢ apyruM. Bonpocwvl: Kak U3MEHUJICA PN
3apsAan 1epBoro asjiekTpomerpa? MosKHO E
JI OCTABINUMICSA HA IIEPBOM 3JIEKTPOME-
Tpe 3apsAn eIé yMeHbIIUTb BaBoe? Moik-
HO JU OeJUTH 3apAl OO 0eCKOHEUHOCTH?
Ha mocnennuii Bompoc Jaé€T O TBET BKC-
TEePUMEHT, UIeI0 KOTOPOTO pacCcKasbIBaeT !
yuuteab. HWgeda sSKcIepuUMeEHTa CJeIyio- +
Ias: B OJHOPOIHOE dJIEKTPUUYECKOe II0oJe Puc. 144

C U3BECTHOI HAIPSIKEHHOCTBHIO ITOMEITATIN —
3apsoKeHHble Kamu Macia (puc. 144). Ha
Ka)KIyIo KallIio JefCTBOBAJIM CHUJIA TAMKe-
CTU, CWUJIa, BBITAJKUBAIONIAS KAILIIO U3
BO3IyXa, U KYJIOHOBCKasA cuja. B 3aBucu-
MOCTY OT COOTHOIIIEHUSI CHJI KAIlJIA MOIJIa
TOKOUTHCA MU YCKOPEHHO IBUTAThCA. B -
J000M cilyyae Ha OCHOBE U3YyYEHUSA IBU-
JKeHUs Kallli MOJKHO OIPEIeJUTb CUIY +
BJIEKTPOCTATHYECKOTO B3AUMOACHCTBUSA, a Puc. 145

3aTeM II0 M3BECTHOM HAIPSKEHHOCTH U

3HAUEHMUIO KYJOHOBCKOM CUJIBI — 3aps[ Kalliu. BbLIO IIPOoBeIeHO MHO-
JKeCTBO OIIBITOB C PasHBIMU KallISMU ¥ UX 3apsgaMu. Bo Bcex ciyda-
AX OKasajaoCh, UTO 3apsi[ KaILIM SBJIseTCA KPATHBIM HEKOTOPOMY Hau-
MeHbIeMy, pasHoMy 1,6 - 107*° Ku, T. e. paBHOMY 3apsny 3JI€KTPOHA.

CxemMa OIIbITA BBLIMOJHSETCA B TeTPaAU. Y UUTEJb IpeayIlIpeKiIaeT,
YTO Ha CJEeAYIOIeM YpOKe OTBeYaTh MOJKHO OyZeT, MHOJIb3ysACh 3a-
OuCAMU B TeTPALU.

IJig ycuJIeHWsI BOCIIUTATEJbHOTO 3HAYEHWSA NPU U3yUYeHUu QyH-
TaMEHTaJbHOTO ONbITA HEOOXOAWMO MCIIOJb30BATh XPECTOMATUHHBIN
MaTepuaj. B uacTHOCTH, cjeayeT OOpaTUTh BHUMAaHWE YUYEHUKOB Ha
TPYZAHOCTH dTOTO sKcIepuMeHTa. Tak, MuIInKeH, IMPOBOAS CBOU OIIbI-
Thl, HAOJIOJaJ OBUKEeHHNE Kalejlb B MUKPOCKOI B TeUeHUe IIATHU-IIe-
ctu yacoB. OUBITHI TPOBOAUJINCH HECKOJBKO JeT: ¢ 1906 mo 1914 r.

Kpome Toro, yunreab MOKeT COOOIIUTD, UTO SKCIIEPUMEHTAIBHO OBLIO
JIOKa3aH0 PaBEHCTBO 3HAUEHUN 3JIEMEHTAPHBIX (OTPUIIATEIBHOTO U II0JIO-
YKUTEJIbHOI'0) 3apAN0B, He3aBUCHUMOCTDh 3HAYEHUS JIEMEHTAPHOTO 3apsiga
oT ckopoctu. CiiegyeT paccKad O HOCUTENSIX SJIeMEHTapHBIX 3apAmoB.

II. dua sakpemyieHUMA 3HAHWUU O MeTOJe OIIpeleseHUs 3HAUEHUS
2JIEMEHTAPHOI'0 3apsja MPUCTYIAIT K PEIIeHUuIo 3ajadu.

(ST

—O0p—» 00
S — =3
0al

&=

B OZHODPOZHOM 3JIEKTPUYECKOM IOJe HampsaskéHHocThio 5 - 10° H/Ki Bu-
cur neinmEKa Maccoit 101! kr. Omnpexpernure eé sapss.

ITpuBeném KpaTKoe pellleHUE 3aqauu.

PaccmaTpuBaeTcss moBeeHMEe TOUEUHOTO 3apsAna, HAIpPUMep MObI-
JUHKHW, B OIHOPOJTHOM JdJEeKTpUuecKoM moJje. Ha NOBIINHKY gei-
CTBYIOT 3eMJisI U moJie. APpXUMeIOBOII CUJION mpeHeOperaem us-3a eé
majsioctu. Tak KakK IBIIMHKA HEMOABUKHA, COOTBETCTBYIOIME CUJIBI
CcKOMIIeHCUPOBaHbI (puc. 145).

205



YcioBue mokosda OBLIMHKU (HAOJII0gaeMoe SBJIEHUE) OMUCHLIBAETCS
CIeqyIoIIUM 00pasom:

|B] = |meg |

Permrenue YpaBHE€HUA IIO3BOJIAET HaliTu 3apAan IbLIINHKN:

FK =mg mg
1;1K — qE = qE - mg’ - E ’
10_11 - 10 —14
=——=2"10 Ki).
5-10° (Fm)

BwbLeodwst. B onbiTax Mohppe—MuinnkeHa 3apsaa MeTaLIAYeCKOMR
OBIIMHKYA MEHAJCA W [AJA PAaBHOBECUA U3MEHANU HAIPAKEHHOCTH
nosdg. Pacuérsl mokasasd, UYTO BO BCeX CJydYadx 3apA] MeHAJICA
KPaTHO HEKOTOPOMY 3JIeMEeHTapHOMY 3apsdany.

II1I. CamocTosATenpbHass padora.

Bapuaum 1

1. B moJje MOJIOKUTEJIHHOrO TOUEUHOTO 3apaia ¢,
BHECJIU OTPUIlATeJbHBIH 3apan ¢,. Kak npu
9TOM HUBMEHUJACh HANPAKEHHOCTH IIOJSA B
Touxke C (puc. 146)? OrBer obocHyiiTe.

Puc. 146 2. OmpefnenuTe paccTogHWe, HA KOTOPOM 3apsp,
paBubIi 4107 Ki, cosgaér moje HAIpPAKEH-

Hocteio 1-10% H/Ku.

Bapuanm 2

Ha pucynke (puc. 147) mn3o0paskeHBI dJIeK-
TpUUEeCKOe II0Jie U OTPUIATEeJIbHO 3apsarKeH-
Hasl 4JacTuila. B KaKoOM HampaBjeHUH OyIeT

meiicrBoBaTh Ha uactuily cuiaa? Kaxkum Oy-
@ IeT INBUKEHUE 3apsiKeHHON YaCTHUIBl B 9TOM
noJe?

y=l
=

> 2. Ompeznenure yCKOpeHUE, ¢ KOTOPBIM [ABUYKETCS
3JIEKTPOH B TIoJie HanpsxéHHOCTHo0 1+ 10° H/KuI.
Macca snexrpona paeaa 9,1-107%! kr, a sa-
pax pasex 1,6 107" K.

Puc. 147

IV. Homawnee 3adanue: nosroputb § 90; ymp. Ha c. 308 (4);
naguBuayaabao — II., Ne 468.

Ypok 7*. MpOBOOAHNKN B 3JIEKTPUYECKOM noJe

3amaunm ypoxa: chopMUPOBATH TOHATUS «CBOOOAHBIN 3apaAn»,
«9JIEKTPOCTATUYECKOE TI0JI€ BHYTPU IIPOBOAHUKA»; M3YUYUTH MPAKTU-
UyecKoe IPUMEHEHUE JJIEeKTPOCTATHUYECKOI 3allliThl; pas3BUBATh yMe-
HuA HAOJIOZAThL ¥ aHAJM3UPOBATH (PUBMUECKUE ABJIECHUA; CO3LaBATh
MO3HABATEJbHYI0O MOTHBAIIMIO IPU ITOCTAHOBKE 5KCIEPUMEHTAIBHBIX
3azad.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. KoHTpOJIb 3HAHUIT IITKOJIb- 5—7 Becena

HUKOB

II. VIzyueHue HOBOTO MAaTe- 20—25 Becema. Pacckas. Perrenne

puaia 9KCIIEPUMEHTATIBHBIX 3a/1ad.
Pabora ¢ yuebHuUKOM. 3amu-
cu B TeTpaau

III. Pemrenue 3amau 10 CamocroaTenbHasd pabdora

IV. [IlomBemeHue WTOTOB 2—3 Coob111eHre YUUTEIIs

ypoka. llomarirHee 3amaHme

I. K mocke BBI3BIBAIOT y4YeHMKa. EMy Ha KapTOuKe IIpemjaraimoT
3alaHMe: paccKasaTbh 00 YCTPOWCTBE M IPUHIIUIIE PAOOTHI 3JIEKTPO-
MeTpa (Kak aJjieKTpocKoma). IIoka yuyeHWK TOTOBUTCS, KJacc (hpoH-
TAJIBLHO OTBeYaeT Ha G0NPOCHbL: UEeM OTJIUYAETCA Ha’JIEeKTPU30BaHHOE
TEJO OT HEHA’JEeKTPU30BAHHOTO C TOUKHW 3PEHUS ero BHYTPEHHETrO
crpoeHua? MOKHO Ji PaspAAUTH 3apPAKEeHHYI0 300HUTOBYIO HaJIOU-
Ky, OOTPOHYBIIHKCHL OO0 Heé maiabiieM? MOMKHO Ju paspAIUTb 3aps-
JKEHHYI0 MEeTaJIMYECKYIO0 MaJouKy, NOTPOHYBIINCH IO HeE PYKOM?
MosKHO S Ha OCHOBE ONBITOB CHAeJIaTh BBIBOJ: MOTYT WJIU HE MOTYT
nepeMeniaTbCcsa 3apAnbl Mo Teswy? YUTO IIO3BOJAIOT y3HATh 00 dJIEK-
TPUUYECKOM I10JIe CUJIOBbIE€ JTUHUU?

II. syyeHue HOBOTO MaTepuajia HAYMHAIOT C TOTO, UTO KPATKO
paccMaTpuBaIOT (IIOBTOPSAIOT) CTPOEHME MeTaJjljla Ha OCHOBE 9JIEKTPOH-
HOli Teopuu. CHavasia KOHCTATUPYIOT HAJIUYWE MOHOB U 3JIEKTPOHOB,
a 3aTeM TONUYEPKMBAIOT, UTO HEKOTOPBIE JIEKTPOHBI SIBJIAIOTCA CBO-
OOAHBIMU 3apsafaMU W MOTYT IIePeMeINaThCA MO IIPOBOAHUKY.

Janee mmepexonAT K PeUIeHUI0 YyueOHOol npobjembl: KaK BeJET cedd
IPOBOAHUK B 3JIEKTPOCTATUYECKOM I0Jie. PeKoMeHAyeM IIOCTaBUTh
onbIT (puc. 148).

B omHOpomHOE dyIeKTpUUecKoe moJjie (Me:KAy IIacTUHaAMU pPasdbop-
HOTO KOHJeHcaTopa), cosganHoe mpubopom «Paspsan-1» maum ajieKTpo-
GopHOII MAaIIIWHOII, BHOCAT JBEe COeAUHEHHBIe M He3apsKeHHbIe Me-
TAaJJINYEeCKUE IIJACTUHKU. ITU IJIACTUHKU
VKpeIJieHbl Ha W30JUPYIONUX pYyYKax.
Tor dakKT, 4TO OHU He 3apPAIKEHBI, IIPOBE-
PAOT 3JeKTpoMeTpoM. B ayieKTpuuecKom
moJie IJACTUHKYU Pa3beNUHAIOT U OIIpene-
JAI0T HaJIU4YMe 3apANoB Ha HuxX. Bonpocwi:
OTKyZa U IIOUYeMYy MOSABUJINCH Ha IJIACTUH-
Kax sapanbl? OAMHAKOBOTO JIUM OHU 3HaKa?
ByayTr iu miacTUHKU 3apAYKEHBI, eCId UX
pPasbeJUHUTH IIOCJIE BBIHECEHUA U3 HOJIA?
ITouemy? Kakxoii MOXHO CIeJIaTh 6bL800
Ha ocHoBaunmm ombiTa? (OTBeT. B snek- Puc. 148

- +
+ -—
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TPOCTATUUYECKOM II0Jie BHYTPU IPOBOSHUKA IIPOUCXOAUT Ilepepacipe-
nejieHre 3apsaaoB.)

B TeTpassx yYeHMKM BBINOJHSIOT PUCYHOK 148. Yuurenb obpa-
IjaeT BHUMaHWE KJacca Ha TO, YTO SBJeHUWE DpaslesieHUs 3apsAaoB
MPOBOJHUKA B BJIEKTPOCTATUYECKOM II0JI€é Ha3bIBAeTCS JJIEKTPOCTa-
TUYECKON MHAYKIWeH. OTO fABJIEHUE JIEXKUT B OCHOBE 3JIEKTPU3AIUU
Tes yepesd BauaHnwme. (OAUMH M3 YUYEHUKOB ITOKA3LIBAET OIBIT II0 9JIEK-
TPUBAIUU BJIEKTPOMETPa uepe3 BJIUAHIIE.)

51 3aKpeIieHns U3YYEHHOTO MaTepuaJia PelraiT 3amzady.

Bygper nu HesapsisKeHHas CTaHMOJIeBas I'MJb3a B3aMMOJENCTBOBATH C 3a-
psaskenHol masiouxoit? Ilouemy?

OauH W3 YYEeHUKOB CTABUT U OOBSACHSIET O II BIT.

Ilajsiee yuuTesb COOOIIaeT, YTO SBJEHUE SJIEKTPOCTATHUECKOM MH-
OYKIINY UTPaeT CYIIeCTBEHHYIO POJIb IIPW BOSHUKHOBEHUUW MOJIHUU.
CunpHO BapdAMKeHHasdA Tydya BCJEACTBHE WHIYKIIUU MOYKET HaBECTHU
IPOTUBOIIOJOKHBIN 3apsal, HaIpuMep, Ha AepeBo. B peayiabTrare MBI
HaOJ/IIogaeM pasps] — MOJIHNUIO. AHAJOrMYHOE ABJEHNE MOYKHO IIPO-
IeMOHCTPUPOBATh, HCIOJb3YA JJIEKTPOMETDP U CHUJIBHO 3apAKeHHYIO
HaJIOUKy: €CJAUW MHOJHECTH MHAJIOUKy [JOCTATOUHO OJU3KO K CTEePIKHIO
9JIEKTPOMETPAa, TO BO3MOKeH Mpoboii (OymeT CJBIIIEH Tpeck); 3HAUUT,
ajeKTpoMeTp 3apanuica. OO6GCy:KIaloT 80npoc: MouyeMy 3apsiAujcs
3JIEKTPOMETD, Belb OO HEro He NOTParuBajauch? 3aTeM MIEPEXOAAT K
PeIlIeHnio 9 KCIepPUMEeHTAJbHBI X 3a1ad.

1. Kopmyc anexTpomerpa s3apaauau (cuabao) (puc. 149). ITouemy oTKJIO-

HdAEeTCA CTpeJIKa? (OTBeT. YacTts CTEPKHA HAXOAUTCA B IIOJI€ KOPITYy-
ca, IPOUCXOAUT IepepacipejeieHre 3apsifioB Ha CTEPyKHE.)

2. Kopuyc asmexTpomerpa 3apsaaunu (He cuiabHO) (puc. 150, a). ITouemy
cTpeJiKa dJieKTpomeTpa He OoTKJIOHseTcsa? (Orsert. M3-3a HegocTaTou-
HO!l YYBCTBUTEJBHOCTH BJJIEKTPOMETpA; I[epepacipeeieHue 3apsagoB
Ha cTep:kHe npoucxoaut.) Ilouemy cTpeska 3aMeTHO OTKJIOHSETCH,
ecJii KOCHYThCA CTePKHA PyKo# (puc. 150, 6)?

+
+ + + +
T T
Puc. 149 e Puc. 150 6
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Puc. 151 Puc. 152 Puc. 153

3. Kopnyc snexkrpomerpa 3apAanuau (cuiabHO). KoHeI cTep:KHA IIpegBapu-
TeJIbHO B3aKPBLLIU MeTaJJINYeCKUM KOHAyKTopoMm (puc. 151). ITouemy
CTPeJIKa 9JEeKTPOMeTpa He OTKJIOHAETCA?

st 3aKpeIryieHusT MaTepraja MOYKeT OBbITh IIOCTABJIEH ONbLM C CEeT-
kot Kois0e. apsisKeHHasi ceTKa CBOpAaYMBaeTCsa B MIIUHADP. Bonpoc: mo-
uyeMy JHCTOUYKU BHYTPU OIAAAIOT, & CHAPY)KU OTKJIOHAIOTCSA CUJIbHee?
JIaHHBII OOBIT TO3BOJIAET CHEJNATh BBIBOJ O HAJIWUNU DJIEKTPUUIECKOTO
3apsga JWIIh Ha TOBEPXHOCTH IIPOBOJHUKA. PeIaroT IOMOJTHUTESIHHO
9KCcImepuMeHTaJbHBIe 3agauu. OHU MOTYT OBITH JAHBI JJIA WH-
IUBUAYATBLHOTO DelieHus Ha KapToukax. (Pabory ciemyer oeHUTS.)

4. Tlosblii MeTaIJIMYECKUUH KOHAYKTOP 3apsikeH (puc. 152). 3apamurcs
JI1 MeTAJUINYECKUH IapuK, ecJiu UM KOCHYTHhCA KOHAYKTOpa BHYTpU?
Teoperuueckoe pellleHVEe IIPOBEPUTH OIIBITOM.

5. Kak, ucmosb3ysa MeTaIMUYeCKUil IMapuK Ha M30JUPYIOIell pydkKe u
3apSYKEHHBIN 9JIEKTPOMETDP C KOHIYKTOPOM, 3apSAAUTH IOJBIA MeTal-
JIMUYEeCKUH KOHAYKTODP Ha M30JUPYIONIeH AeMOHCTPAIMOHHOM IOgCTaB-
Ke 1o Goubiriero sapsga (puc. 153)?

III. Ha caexyromieM sTalle ypoKa PeIIalT 3amadu.

1. Ompepenure HAUPSIKEHHOCTD IIOJS 3aPSIYKEHHOTO METAJJINYECKOTO
mapa Ha pPacCcTOAHUAX 2 UM 4 CM OT I[eHTpa Ilapa, ecju Pajuyc Iapa
paBeH 3 cM, sapsan pasex 1078 Ki.

2. Onpegenure 3apapn 3eMJd, €CJOU CPEJHAS HANPAKEHHOCTb JJIEKTPU-
yeckoro mojsa y eé moBepxHocTu paBHa 100 H/Kia. Pagmyc semHOTO
mrapa MOJKHO IPUHATH paBHBIM 6400 xM.

3. Ompegenure HANPSIKEHHOCTDH II0JIA, OOPA3OBAHHOIO 3aPSAYKEHHOM ILIa-
CTHHKON pasmepoM 5 X 4 M. Bapan Ha miactuHKe paBeH 5 - 107° Ki.

IV. Jomawnee 3adanue: § 98%; II., Ne 471; uHAMBULYyaTbHO —

Ne 477.

Ypok 8*. OM3NEeKTPUKN B INIEKTPUYECKOM rnose

3amauM ypoKa: BBIACHUTH NIPUPOAY MOUIJIEKTPUKOB HA OCHOBE
3JIEKTPOHHOI Teopuu; chOpMUPOBATH YMeHUE O0bACHATL ABJEHUS C
TIOMOIIIBIO IOHATHUA «IIOJAPUBANUA AUIJIEKTPUKOB»; BBIJEJIUTH IIPU-
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YUHHO-CJEACTBEHHbIE CBA3U IIPU OOBACHEHUUW OIBITOB; PACKPHITH
MpaKTUYeCKoe 3HAUYeHUe AUIJIEKTPUKOB B HAPOJHOM XO3AMCTBE.

I. ITocoe kpaTkoil (3—4 MUH) IPOBEPKM AOMAIITHErO 3aJaHus Ha-
YMHAIOT U3yUYeHue HOBOTO MaTepuala.

II. MeToauka n3ydeHNsI HOBOI'O MaTepHajIa COCTOUT B OPTaHU3AIMI Pa-
6OTBI ¢ YUeOHUKOM, PEIlleHU! SKCIIEPUMEHTATbHBIX 3a1ad AJIs CO3TaHUs
MOTHUBAIIUY U TIOCTAHOBKU YUEOHBIX IIPOOJIEM, BBHITIOJHEHUN 3aIIuceil u pu-
CYHKOB B TeTpaau. IlokakeM IPUMEPHYIO ITOCJIeI0BATEILHOCTD TeMCTBUHA.

1. Kakue Tesa Has3bIBalOT OUAJEKTPUKAMM — IMepBas yyeOHas
npobaema ypoxa.

Yuuresb coolbIlaeT, 4TO CYII[eCTBYeT JBa BUAA TeJ: IMPOBOJHUKU
U OUSJeKTPUKU. 3aTeM UIAET O0CYKIAeHWe IIPUMEPOB AUIJIEKTPUKOB.
Hampumep, rasbl: BO3JyX, HEOH, IeJUi; KUJKOCTH: NTUCTUJINPOBAH-
Has BOJa, opraHuyeckKue pactBoputenu (0eH3WH, KEpPOCHH), Macja
(xkacTopoBoe, JIbHAHOE); TBEpALIe Tena: dapdop, cMoJia, MIaCTMACCHI,
KepaMuyecKue MaTepuasbl, CyX0oe JepeBo.

IIpoBOAHUKYN W AUAJIEKTPUKU 00JaTAIOT PA3HBIMU BJIEKTPUUECKU-
Mu cBoiicTBaMu. [l MOKasaTeJbCTBA AOCTATOYHO PEIUTH dKCIIEe -
pPUMeHTAJbHYII 3amayuy.

ITouemy omHa 3apsi’KeHHaAs MaJIOUKa 3apsyKaeT 3JIEKTPOMETDP, a Apyras
Her? O60opyZOoBaHUe: MeTaJInUecKasa MMajJouyka Ha MB30JATOpe, d00HU-
TOBasl MAJOYKa, ABA 3JeKTpoMerpa. IlajouKaMu HYXHO TOJBKO KOCHYTb-
CcsA KOHIYKTOPA UJIU CTEPIKHS dJIEKTPOMeTpa.

Bb1600. CBOOOOHBIX 3apsLOB HAa S00HUTOBOH IIAJIOYKE HET.

i TOHMMAaHUsS MOBEIeHUsA AUAJIEKTPUKOB HAJ0 3HATh OCOOEHHO-
CTH UX BHYTPEHHero crtpoeHmus. Opranmsyercs pabdoTa ¢ yUYeOHUKOM:
BBIMOJIHEHNE B TeTpaau PUCYHKOB 14.23—14.25 yueObHHKA U UX 00B-
SCHeHMe. OTO BayKHasaA uYacTh paboTbl. OTAenabHBIE CBOU OEHCTBUSA
IIKOJbHUKY KOMMEHTHPYIOT C MecTa.

Vuurenb MOAUEPKUBAET, UTO SJIEKTPUUYECKUH OUIOIL — 3TO MO-
Oeslb HEUTPATIBHOUN CUCTEMBI 3apAIOB.

2. Kak Bemér cebsa AUBIEKTPUK B 9JEKTPUUECKOM II0Jie — BTOpPas
yueOHasa npobJjema ypoKa.

Bonpoc: moueMy U3MEHSAIOTCA I10-
KasaHUsd B3apsKeHHOro 3JIeKTpoMe-
Tpa ¢ auckom (puc. 154, a), ecam
K aucky momuHectu (puc. 154, 0), a
3aTeM MOJIOKUTHL HA HEro TOJICTYIO
miracTuHKy u3 oprereksaa? (Orser.
B mosie npucka miaacTHUHKA IIOJIAPUIY-
eTcs; eé Mmojie YMeHbIIaeT IoJie I¥C-
Ka. Eciu miaacTHHKY IIOJOXKHUTH Ha
IUCK, TO YaCTh 3apAJOB CO CTEPIKHS
3JIEKTPOMETpPA, IPUTATUBASACH, Iepe-
xonuT Ha nuck.) Ciaemyer pacckas
0 MOJApPU3aIUU, OpraHudyercs pabo-
Ta ¢ pucyuxkamu 14.26—14.28 yueb-
Puc. 154 HUKA.
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3. Tperbs yuebHas npobaema YpoKa: KaKOBO JJIEKTPUUYECKOE
moJjie BHYTPHU OUBJEKTPUKa. Ké pellleHrme OpraHU3YyeTCs C IIOMOIIBIO
pucyuka 155. Bonpocvt 0 00cyxOeHus: CyIeCTBYeT JIA BJIEKTPU-
YyecKoe IoJie BHYTPU OUIJIEKTPUKA IPU OTCYTCTBUM BHEITHETrO IMOJIS
(puc. 155, a)? npu Hanuuuu BHelHero moJs (puc. 155, 6, 8)? Iloue-
My BOBHUKAaeT 9JIEKTPUUECKOEe MOoJie B AUIJIEKTPUKE, [MOMEIEHHOM BO
BHeIIIHee 3JeKTPUUYECKOe IT0Jie, €CJU ABUIKEHUS 3apAJ0B B AUIJIEK-
Tpuke HeT? (OTBeT. CoOGCTBEHHOE TMOJIe AMSJIEKTPUKA O0YCJIOBICHO
HOsIBJIEHWEM CBSI3AHHOI'O 3apsga Ha IoBepxHocTu.) Kak HampasJie-
HO Pe3yJabTUPYIOIee 3JeKTPpUUecKoe IMojie B AudeKTpurke? Boubiie
WJIM MEHbIIle €r0 HANPAKEHHOCTh IO CPABHEHUIO C HAMPAKEHHOCTHIO
BHEIITHETO 3JIEKTPUYECKOTO II0JIsI?

Iia XapaKTepPUCTUKU IOJSA B JUIJIEKTPUKE BBOAAT HOBYIO (u-
3UYECKYIO BEJIUUUHY: € = EO — JOUIJIEKTPUYECKass MPOHUIaeMOCTh
cpeabl. OHA 3aBUCUT OT CBOWCTB AUSJIEKTPUKA, CJIEIOBATEIBHO, Xa-
paxTepusyeTr OUIJeKTPUK (Tabu. 32).

Tabruuya 32
Bemecrso JusnekTpudyecKast
IPOHUIAE€MOCTh

CrekJo 5—10
Cuarona 4—8
Bona 81

Bosnyx 1

Oprerexryao 3—4

Bonpoc 0ns obcyxcdeHus: KaK U IOUEMY U3MEHATCSA NOKa3aHUA
9JIEKTPOMETPA, COENMHEHHOIO C 3apAMKEHHBIM KOHJIEHCATOPOM, €eCJIH
MeKJy €ero IUIaCTUHAMU NOMECTUTh JucT miaekcuraaca? (Orser.
HanpsasK€HHOCTh TOJII B IPOCTPAHCTBE MEKAY MJIACTUHAMU yMEHBb-
IIUTCS, CJAELOBATEJIbHO, YMEHBIIUTCA HAIPSAKeHNEe NPU HEM3MEeHHOM

9TO MOJKHO IIPO-

.. U
3apsie, TaK KaK HANPSKEHHOCTb paBHa E = E')

AEMOHCTPHUPOBATh Ha OIIBITE.
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IIpu HATUUUM BpeMeHHU OOCYIKAAIOT 80MPOCHbL: UBMEHSTCA JIU TIO-
Ka3aHUsA dJIEKTPOMETPA, €CJAU MEKAY IJIaCTUHAMU KOHJeHcaTopa II0-
MeCTHUTh APYroil juct oprerekyaa? Ilouemy ymeHbIIATCS MOKA3aHUS
3JeKTpOMeTpa IPU 3aMeHe JIUCTa OPrcTeKJa Ha JUCT TeKCToauTa?

III. Brigesnenue ryiaBHOTO U OTPabOTKY 3HAHUII OPraHU3YIOT TPU
KOJITEKTUBHOM OOCY’KJAEHUU BOIIPOCOB W peIleHuu 3amad. [Ipumepsl
60NPOCO8: YeM OTJIMNYAIOTCA NOJAPHBIE AUAJIEKTPUKU OT HEIOJAP-
HBIX? YTO NTpPOMCXOOUT C [OU-
SJIEKTPUKOM B JJIEKTPUYECKOM
mone? CosgaroT JU CBSA3AHHBIE
f f f f f f f f f f IIOBEPXHOCTHBIE 3apAAbI 3JIEK-

o o * TpUUYECKOe II0Jie B CaMOM [H-
snekTpuke? Kax oHo Hampasie-
HO II0 CPaBHEHWUIO C BHEIIHUM
mosiem? CymiecTByer Jid 3JIEK-
TPUUYECKOe [M0Jie BHYTPHU IIPOBOI-
HUKAa, BHECEHHOTO B dJIEKTpHUUE-

Puc. 156 ckoe tmogae? Yem oTamuarmTCcsa

OUSJIEKTPUKU OT IIPOBOAHUKOB?

Yem pasimuaroTcA IIPOILECCHI, IIPOUCXOLAINE B IIPOBOAHUKAX U JU-

JIEKTPUKAX, IIOMEI[EHHBIX B 9JIEKTpuUYecKoe mojsie? B uém wmabiro-

JlaeTcd pasjauuyre: MPOBOAHUK U AUIJIEKTPUK IIOMEINEHBI B 3JIEKTPU-

YyecKoe I0Jie W paspes3aHbl IomoJsiaM? BbIHEeCeHBI u3 IoJisi? MOoiKHO
BBIIOJIHUTL PUCYHOK 156.

Ilpumepsr samau: II., Ne 480, 481. Cucremarusamnus 3HAHUKN
MOKeT OBITh OPraHM30BaHa C IIOMOIIbIO TAOMUIILI 33.

IV. Jomawnee sadarnue: § 98%; yup. Ha c. 326 (EI'9).

MerTtann DO M3neKTpuK

4L

|
|
—»aa

—
—_—
——
— |
—_—
—

Ypok 9. DHepreTndeckme XapakTrepucTuKu 3J1IeKTPU4eckoro
nong

3amaum ypoKa: BBECTU ITOHATHUSA <«IIOTEHIUAJI», «PA3BHOCTH IIOTEH-
IUAJIOB», «IIOTEHI[MAJBHOE II0JIe»; IOJYUYUTh (DOPMYJILI IJIS BBIUKC-
JeHuA pPaboThI BJIEKTPUUYECKOrO IIOJA; (POPMEPOBATH yMEHUS BBIZE-
JATh U XapaKTepus3oBaThb (U3NUYEeCKUe ABJIECHUS.

Ilman paGoTsi

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxbI
I. Coobmienue miamna pabdo- 2 Coo0111eHre YUUTEJIs
THI Ha YPOKe
II. Vizyuenue HOBOI'O MaTe- 35—40 Pemenne 3amau. DBecena.
puaja 3anucu B Terpanu. OTBeTHI

Ha Bompockl. JleMoHCTpAa-
IUsI OIBITOB

III. TIloxBenmeHme WTOTOB 2—4 BrifesieHrie TJIaBHOTO B W3-
ypoka. [lomalirHee 3amamue yuenHoMm wmatepuaie. Coob-
IeHUe YUUTEIIs
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”'/J DJISKTPNKY] B 97eKTOV e

Tabauya 33

CKoOwM Nore

3apdixaercd

e Ilose BHyTpH:

E=E,-E,
* XapaKTepuUCTUKa:
e £
E,

ITonxsipHBIE Henoasapusie CerHeTosIeKTPUKHN
- —
ic =
— |
- -7
-
,III/IHOJIL .
/\\— 17
(/ X JloMeHBI
o iR
l / ( .+ ) o — =
.\0 - 5 -
- — EO
-@ O+ I
B mote —
IUTIOJNb
e [Ipu cuATUY TTOTA
oJIAPU3aAUA
- YaCTUUHO
E INonapusamusa
- /o.\o + 0 coxXpaHseTcs
— =
_ ./:;o + & . g~ 10!
- o O
e e e ITpu Temneparype
¢ JToBepxHOCTH Kropu — nmepexonur

IIpumepsr:
rasbl — BOJOPOJ, 30T

B IIOJIAPHBINA

II. Ha pganHOM ¥ IOCJHEAVIOIUX YPOKaAX M3ydyalOT dHepreTudye-
CKHUe XapaKTepUCTUKU I3JIeKTpudyecKoro mojig. OCHOBHBIE 80npPOCHL
9TUX YPOKOB: O0JIaflaeT JU SJeKTPUUECKOe I1oJe sHepruein? B uém
oT0 BRIpaskaerca? Kak paccumrarh sHeEpPruio ImoJisa?

PeraroT HecKOJIBKO 3a1ad.

1. Joka)kuTe, 4TO SJIEKTPUUYECKOE II0JIe COBepIiiaeT pabory.

ITpu pasbope mOKas3bIBAIOT ¥ OOCYKIAIOT OnbiMm: OTKJIOHEHUWE CTa-
HUOJIEBOI TMJIb3bl IPU NOJHECEHUU 3apsAKeHHOI nasiouku. (OTBeT.
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EcTs cuma, ecTh mepemerieHne BIOJb JUHUMN OeWCTBUSA CUJIBI, 3HA-
YUT, €CThb W padoTa II0JId.)
2. Oupegesnure paGoTy 2JIEKTPUUYECKOTO IOJA MPU IIEePEeMEIeHUuM 3apsga
u3 TOUKU A B TOUKYy B mo KoHTypy (puc. 157).

Pemenue. I3 Kypca MexaHWKU H3BeCcTHa (opmysia ompeneie-
HIsS padoThI MOCTOAHHOMN cuibl: A = Fs cos o.. 3aech moJjie OJHOPOAHO,
cujla TOCTOAHHA, IIepeMellleHle M3BEeCTHO, CJeloBaTeJIbHO, padoTa
A = F (x, — x9).

3amaua pelaerca Ha JOCKEe YUYEHMKOM, KJiacC paboTaeT caMOCTO-
ATEJBbHO. YUUTEJb yHpaBjigeT PaboTOil C IIOMOIILI0 BOIPOCOB, MOJI-
CKa3oK U T. [I.

3. Onpegenure pabOTy BJIEKTPUUECKOTO IIOJA IPU IEepeMeIleHUU 3apsaga

u3 Touku A B Touky C uepes TouKy D; u3 Touku A B Touky C uepes
TouKy B; u3 Toukum A B TOouky A nBymsa crnocobamu (cm. puc. 157).

K oToifi 3amaue Ha pHUCYHKe cJjeyeT OO0O3HAUNTL HAIIpaBJIEHIIE
IelicTBUSA CUJIBI M HAIpaBJeHHe IepeMelneHus. Pabdora Oyger pasBHa
A = Eq(x, — x;), HO OHa He OyJeT 3aBHUCeTb OT ()OPMBI TPAEKTOPHUU.
9TO MOYKHO OOOCHOBATH TE€M, UTO ABUIKEHME M3 TOUKU A 1o Jioboit
TPAEKTOPUU CKJIAJAbIBAETCS U3 [ABYX IBUMKEHUI: I10 HAIIPABJIECHUIO

moJIA U MHepPHeHAUKYJApHO emMy. B mo-
Y - ciaenHeM cJiydae paboTa paBHaA HYJIIO.
+ E - Takum o6pas3om, sJeKTpUUECKHUe I0J,
,,,,,,, . pabora KOTOPBIX He 3aBUCHUT OT (DOPMBI
i TPAaeKTOPUU, a HAa 3aMKHYTOH TpaeKTo-
i puUu paBHA HYJIKO, HA3BIBAIOT IOTEHI[U-
:
l

-D
T
|
i
i AJbHBIMM.

————————% I[anee BBOOAT IIOHATUA <«IIOTEHIIM-
- A

|

B aJbHAS OHEPTUs» U <«IOTeHImam». Jisa
9TOr0 KOJUJIEKTHUBHO COCTABJISIOT KOH-
CIIEKT M3y4YaeMOTo MaTepuaja IIo ydeb-

0 L1 Ty X puxy. VuuTenp PYKOBOZWUT BSaIHCIMI
Puc. 157 B Terpanu. IIpuBenéM mpUMepHBIA BU[L
KOHCIIEKTa.

1. PaGora nmpu mepemellieHUU 3apAfa B NOTEHIMAJIbHOM IIOJIE PaB-
Ha A = —AW . Torga opmyny A8 IOTeHIUATIbHON SHEPTUU B OZHO-
POJHOM 3JE€KTPUUYECKOM II0JIe MOKHO 3alMucaTh TaK:

W, = qEx

(MOKHO mIpoBecTH aHayoruio ¢ ¢dopmyinoit W = mgh).
2. 3apan B moje obisiamaer sHeprueii. (Onwvim. T'miab3a OTKJIOHSA-
eTcs B II0JIe OT TOJIOMKEHWUS PAaBHOBECHS, T. €. IpuobdpeTaeT CII0Cco6-

W
HOCTh coBepIaTh pabory.) OTHOIIeHUE T“ = (¢ XapaKTepusyeT JaH-

HYI0 TOYKY IOJISI, TAK KAaK 3aBUCUT TOJBHKO OT HANPAMKEHHOCTH IIOJISA
U KoopamHAThl TouKu. OmpejesieHre MOTEHI[UAA.
3. Kak BbIpasuTh paboTy IIOJIsI Yepe3 Pa3HOCTh IIOTEHIIUAJIOB?
A=-AW,=-W, - W,) =-q (@ — ) = —qAe.
A
4. Oupepenenne: — Ap = U — nanps:xenue. Torga U = VR
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Hamomuzanve 00 mM3MepeHWM DPAa3HOCTU MOTEHIIMAJIOB HA YPOKe
ompeiesigeTcsl 3amavyaMy 3aKpeIlieHUs MaTepuasia, IOodTOMY paccMma-
TPUBAETCS JUIIL IPOIleypa TAKOTO M3MEPEeHUd.

B Gecene yumTenb cHavasia paccKasbIBaeT 00 YCTPOICTBE BJIEKTPO-
MeTpa, 3aTeM IpeAJjaraeT pasodopaTh HECKOJIBKO 3aJaHUil, IPUBJIEKas
K OIBITaM YYEHUKOB, HAIpUMepP: HEOOXOAMMO M3MEPUTh MOTEHIIUAJ
3apSKEHHOTO Ifapa OTHOCUTEJIbHO 3eMJU; CPAaBHUTH Y ABYX IITapoOB
TOTEeHIINAbI, U3MEePSAA UX OTHOCUTEJIbHO 3eMJIN; U3MEPUTh Pa3HOCTh
MOTEHIIMAJIOB [BYX IIIapOB.

IIpu BBIIOJIHEHUU OUIBITOB KJACC M YUYUTEJb OOCYKIAIOT B0NPO-
cbl: uTO Takoe noreHiuan? Kax msmepsercsa pasHOCTh IOTEHIIUATIOB?
Yro MOHMMAIOT TOJ eIWHUIleH pasHOCTU moTeHImajoB 1 B?

II1. Jomawree 3adanue: § 99, 100; yop. Ha c. 338 (1, 2).

Ypok 10. CBa3b HaANPSHXEHHOCTU U Pa3HOCTU MOTEHLMNAJNOB.
3KBI/II'IOTEHL|,VIaJ1bHa‘i| NnoBepPxXHOCTb

3amaun ypoka: c)OpMHUPOBATHL IIPEJCTaBJI€HUSI 00 SKBUIIOTEHIIU-
aJIbHOM ITOBEPXHOCTU, paboTe SJIEKTPUUYECKOrO IIOJA M CBSA3U CUJIO-
BOUM U 9HEPTeTHUUYECKOU XapaKTEePUCTHUK MOJIs; CTUMYJUPOBATH IO3HA-
BaTeJbHYIO [OEATEJbHOCTh IIOCTAHOBKOM yUYeOHBIX IIPO0JIeM, BBIIBU-
JKeHUeM THUIIOTe3 U IIPEeAIOJIOKEeHU; pa3sBUBATh YMEHUA CPaBHUBATH
U aHAJIU3UPOBATh.

I. V mockm ¢ KOHCHmeKTaMU YYeHUKM pPacCKasbIBalOT O pabore
JJIEKTPUYECKOI'o IIOJdA, €ero BHepFeTH‘{eCROﬁ XapaKTepucCTukKe. HBa
yUeHUKa IMUCbMEHHO peInarT 3agayu. IIpuBengém mpuMepsl.

1. B 0OgHOPOAHOM BJIEKTPUUECKOM IIOJie Ha- N

npsxérHOCTRIO 6 + 10° H/Kn mepemerra- E
eTcsi II0 CHJIOBOM JMHWK Ha DPACCTOSHUE
8 c™ sapsx, paBHbIH 7108 Kiu. Ompene-
aure paboTy BJIEKTPUUECKOIr'0 IOJI.
2. Bprumcaute paboTy, KOTOPYIO HYMKHO COBEp-
LIUTb, YTOGBI IepeMecTuTh 3apsy 5- 1078 Ki
MeKAYy [OBYMsI TOUKAMHU 9JIEKTPUUIECKOTO
oA ¢ pasHocThio moreHnuanoB 1000 B. Puc. 158

Ilpu pemenuu 3amau ydaiuecss MOTYT
BOCIIOJIB30BATHCA YUEOHUKOM.

dpouTasbHOE IIOBTOPEHUE OCYIIECTBJIAET-
cA IO CJIEAYIOUUM B0NpPOCAM U 3A0AHUSAM:
IO KaK{UM I[pPU3HAKaM MOYKHO 3aKJIIOUUTh,
YTO OJIEKTPUUECKOe IoJie MaTepUuaJbHO?
KaxoBbl OCHOBHBIE XapaKTEPUCTUKU IIOJSA?
Yemy paBHa paboTa IMOJsS IIPU TEPEeMeIleHnn
3apsana m3s TOUKu B B TOUKy A, ecau pabora
IOJSA MO MIepeMeIleHNI0 3apsaga M3 TOUKH A
B Touky B paBua 5 - 1072 [I>x? CpaBHure pa-
00Ty 9JIEKTPUUYECKOTO IIOJIA IPU IlepeMerre-
HUU 3apdAjla 0 KaKJIoW JUHUU HaAIPAKEH-
"Hoctu (puc. 158). CpaBHUTE PabOTy MOJIA IIO
rpaexkropusMm ACB u ADB (puc. 159). Puc. 159

215



II. Vsyuenme HOBOro Marepuasa (oxoso 20 MHH) HauMHAETCA C
dpoHTAIBLHOrO IOBTOPeHuA. Ha mocke yuarmiuiica ms3oOpaskaeT OIHO-
POJHOE 3JIEeKTPUUECKOoe Iojie MeKAy AByMs miaactuHamu. O6cysxaa-
IOT 80NPOCHL: KaKue JBE XapaKTePUCTUKU SJIEKTPUUECKOTO IIOJIS MBI
usyunau? Kakx ouu omupegpensiorcsa? Ilouemy, KpoMe HANPAMKEHHO-
CTHU, 9JIEKTPUUYECKOE II0JIe XapPaKTePUIYIOT eIé CUJIOBBIMYU JIUHUAMU?
(OrBeT. CunoBble JIJUHUU AAIOT OOMIYI0O HATJIATHYIO KapTUHY 3JIEK-
TPUYIECKOTO II0JIA.)

ITepexomAT K BBEAEHUI0 NOHATUA JHKBUINOTEHIHUAJBHASA IIO-
BepxHOCTh. OKa3bIBaeTcsa, UTO HHEpPreTHUECKHe CBOMCTBA IIOJA
MOXKHO TOXKe u300pas3uTh JUHUAMU — JHUHUAMHU PaBHOTO IIO-
TeHIUajJa. PasbupaioT gonpoc: Kak uM300pasUTh JUHUU PaBHOTO
noteHnuaga? B TeTpagAax BOCIPOMIBOAAT PUCYHOK OTHOPOIHOTO
moJsisi. 3aTeM pasObuUpaloT 0npochl: OyAeT JIU IOoJie COBEpPIIATh pa-
60Ty, ecau 3apAx OyaeT ImepeMeIlaThCs MO0 3KBUIMOTEHIMAJbHOM
nosepxHocTu? (OTBeT. Her, Tak Kak pabora A=—q(¢,—¢,).) IIpu
KaKOil TpaeKTOpPUU [BUIKEHUS 3apsafa B JJIEKTPUUECKOM IIOJe
pabora sTtoro moJasd paBHa HyJao (puc. 160)? Byayr au moBepx-
HOCTHU, M300pasKéHHbIe HAa pucyHKe 161, sKBUIOTEHIIMAIbHBIMM?
Kak m306pasuTh 9KBUIIOTEHIIMAJIbHYIO IIOBEPXHOCTD, €CJM U3BECT-
HBI CHJIOBble JIMHUM dJeKTpudyeckoro moasa? IloreHmumaa Kakoit
u3 moBepxHocTelr (cm. puc. 161) mennine? Kax sTo mokasarb?
(OrBeT. Ecniu moTennumas moasd Ha 0€ECKOHEUHOCTU INPUHATH paB-
HBIM HYJI, TO IPU II€ePEeMEINeHUUN NOJOMKUTEJIbHOTO 3apsajga us3
0ECKOHEYHOCTU OO IOBEPXHOCTU C IOTEHIMAJIOM (, IIOJe COBep-
mIaeT MeHBINYI0 paboTy, 4eM [0 IOBEPXHOCTHU C IIOTEHIMATIOM Q.
ITosTomy, coraacHo popmysne A=—q(¢—0), moreHIUAaI @, 60IBIIE
IIoTeHIuaaza ¢Ps.)

Jlasmee BBIACHAIOT 60NnpOC: IMOYeMYy B HEOTHODPOLHOM 3JIEKTpUUE-
ckoMm moJie (cM. puc. 161) sKBUIIOTEHIIMAJbHLIE IIOBEPXHOCTH, Pas-
audamponieca Ha morteHmuan 1 B, pacnosararorcsas Ha pasHBIX pac-
CTOSHUAX ApPYyr oT apyra? YToObI OTBETHUTH HA STOT BOIIPOC, HAIO
YCTaHOBUTH CBA3b MEXKIY HANPAXKEHHOCTHIO E M DPa3HOCTHIO IIOTEH-

¢ = const R A\ E

=10y

Puc. 160 Puc. 161
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nuanoB A¢ (puc. 162). Jlro6oe mosie B Majoii 00JacTH IIPOCTPAHCTBA
MOJKHO HNPUOJUIKEHHO CUUTATH OJSHOPOAHBIM. BprumcasaT pabory
yepe3 HANPAKEHHOCTh E U pasHOCTH IOTEHIINATIOB A@, CPaBHUBAIOT
3anucaHHble ()OPMYJIbI:

A =Fd =qEd, A= —qAp, qEd = —qAg,
£t _U(B)

3anucu B TeTPamaX HeJIaloT IOCJIe BBIKJIAZOK Ha JOCKeE.
IOKBUIIOTEHI[MAJbHBIE IOBEPXHOCTU IIPUHATO IPOBOJUTH TaK, UTO-
ObI PA3HOCTH IOTEHI[HMAJIIOB MEKAY COCEJHUMU dKBUMOTEHIINAJIbHBIMU
moBepxXHOCTAMU ObLiIa paBHa 1 B (emuuuiie moreunuaia). Ilpu ynase-
HUU OT 3apsjfa HAIPAKEHHOCTH YMEHBIIIAETCS. 5
Torma mpwm ogHOM W TOM JKe HampaxkeHuu U E
IOJI’KHO yBeJIWUYMBaThCA paccTrosHue d. B on-
HOPOJHBIX IIOJIAX 3TO He HabJIIogaeTcH.
Pemaror sKcmepuMeHTAaAJbHYIO 3a-

naday.

ITouemy He MeHAIOTCA IMOKA3aHUA dJIEKTPOMETDPA =
IpU IePeMeIeHNN MIapuKa 10 ITOBEPXHOCTU Me- 1 d 9
TaJInYecKoro Kouaykropa (puc. 163)? Kak pac- ——— -
MOJIOYKEeHBI CUJIOBbIE JIUHUU OKOJIO IOBEPXHOCTHU A@
KOHIYKTOpa?
OrBerT. IloBepXHOCTL MeTajlja — 3KBUIIO-

Puc. 162

TeHI[uaJbHAsA MOBEPXHOCTh. 1109TOMY CHUIOBBIE
JUHUU PACTOJIOKEHBI MePIeHANKYJIAPHO 3TOM ITOBEPXHOCTH.
Bonpoc: B Kakoii Touke (A uiu B) HaOPAKEHHOCTH 1OJA 00JbIE?

noreHnuaa Oosbiiie (puc. 164, rme ¢ u d — 9YKBUNOTEHIMAJILHBIE
IOBEePXHOCTU)?
III. ITens camocmosmenvHoOill pabomb. — 3aKpeIlJieHUe BBe-

OEHHBIX IIOHATUH, (popMmpoBaHUMe yMeHU#. PermaroT IIpocTeHIe
3ajgadu.
1. Hanpsa'keHue MeKAy TOYKAMU IO CUJIOBOM JimHWUU paBHO 2 KB, pac-
crosHue mMexxay HumMu 10 cm. Uemy paBHaA HAUPAYKEHHOCTH IOJIA?

2. Ompegmenure paGoTy IOJIs NpPH IepeMelieHuu 3apsxa 12 -+ 10°% Ki
u3 Touku ¢ morennuasoMm 100 B B Touky c¢ moreumuasom 300 B.

Puc. 163 Puc. 164
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IV. Jomawmnee sadanue: § 101; yup. Ha c. 338—339 (4; EI'9).
NupuBunyanbHOEe 3alaHUe: CKOHCTPYHUPOBATH HPOCTEHIIIUHN BJIEKTPO-
MeTp ¥ SKCIEePUMEHTAJIbHO YCTAHOBUTH (DAKT HAIUUYMUA 3apAja y pas-
JUYHBIX TeJ B Ballleii KOMHATe.

Ypok 11*. CamocTtoarensHaqa pabora. PeweHune 3apay

3agaum ypoKa: IPONOJIKUTH (DOPMHPOBAaHUE YMEHUSA UCIOJIb30-
BATh OCHOBHBIE MOHATHUS, (POPMYJBI U (PUSUUECKUE 3aKOHBI.

I. K sToMy ypoOKYy H3yueHO OOJIbIIE IIOJIOBUHBLI TEOPETHUUECKOTO
marepuasia TeMbl. Ilesecoo6pasHo 0GOOIUTE MOJIyYeHHbIE 3HAHUA U
BBIJIEJIUTh M3 HUX cCaMoe TJIaBHOE. ITO II03BOJIAT yCIeIlHee OpTraHu-
30BaTh OTPAbOTKY MpoijeHHOro Marepuajia. Ilpemyaraercss pabora
¢ yue6HUKOM. Bonpocuvi: Kakue GusmyecKue O0BHEKTHI M3YyUYaIOTCS B
asnekTpocraTuke? KaxkoBbI MX OCHOBHBIE CBOMCTBA W CPENCTBa OIIM-
canus? KaxkoBbl TUIIMUHBIE ABJIEHUsI, udydaembie B Teme? C Kaku-
MU UX TPOSABIEHUAMU B NPUPOJE U TEXHUKE BCTPEUYAETCS UeJOBEK?
B koHIle paboThl TPOBOAUTCA OOCY:KAeHUE U3YUEHHOTO MaTepuasia o
nIaHy.

Ilnan

Dusuyeckue 06seKmMblL U ABJNCHUS

3apaabpl — Teja W YaCTHUIIHI,
CIIOCOOHBIE YyYacTBOBATh B dJIEK-
TPOMATHUTHOM B3aWMOIeHCTBUU

BzaumogericTBue 3apAnoB: mpu-
TAKEeHNe U OTTAJIKUBaHIe

AJIeKTpUUYECKOe II0Jie — BUJ Ma-
TepUU; YACTHBIN CJIydail IPOAB-
JIEHUSA 3JIEKTPOMArHUTHOTO IIOJISA

IleficTBue 1OJIA Ha 3apAn: paB-
HOBecHe, IlepeMelleHne 3apsioB

Cpedcmea onucarus 068eKmo8 U A8JeHUIL

3HaueHNe SJIeKTPUUYECKOT0 3apsi-
na. 3HaK sapsaga

JucKpeTHOCTD
3apana

SJIEKTPUYECKOTI'0

3akon Kymaona:

F:k|‘I1||2‘I2|

r

SaKOH COXpaHeHUud 3apdAna:
g+ 9= q1 T g5
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HanpsaxkénHoCTb:
—~ F
E=~—

q

IIpuHIUII Cymepro3uiiny IoJe:
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CuJjioBBIe JIUHUN

IToTreniuaa moJaA TOUYEUHOTO 3a-
pAna u cucrteMsbl 3apAnoB. CBA3L
E u Ag:
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PacnooJsioskenue 3apsamoB Ha 3a- ITone BHYTpM HOPOBOSHMKA pPaB-
PAYKEHHOM IIPOBOJHUKE HO HYJIIO.
Pabora siexkTpuuecKoro mosid:
A = —qAp = Eqd

ITpossaenue snexkmpocmamuieckux A8JEHULL 8 npupode
u mexHuke

dyeKTpU3anuAd TPeHUueM dyeKTpU3aN A Yepe3 BIAUSHUE U
MOJIHUSA
Pa6ora smeKTpoOpHOIT MaITUHbBI Kinerka dPapanesa

II. PaGory ¢ 3amauaMu cCOBeTyeM HAYaThb C YCTHOTO PeIIeHus Ka-
YEeCTBEHHBIX U OSKCIIEPMMEHTAJIBHBIX 3aJgayv. Ra‘{eCTBEHHbIe 3agadyn
JKeJIaTeJIbHO JaTh 10 PUCYHKaAM Ha JOCKe. JKCIepUMeHTaJbHbIe 3a-
nauyu NITIKOJBHUKU PeIlnarT y mocKku. PeKomeHayeM psang 3apgad, Ko-
TOPBIMU YUHUTEJb MOIKET BOCIIOJIb30BATHCS Ha yPOKe.

1. Ucnoap3ya pucyHoK 165, Ha KOTOpoM wu300pa’keHbI B OIIPeJeJIEH-
HO# IOC/IeHOBATEJBLHOCTH NefCTBUs, O0BSICHUTE, KAK M3MEHUJICS 3a-
PAL MeTa/JLIMYeCKO! ILJIACTUHKU, €CJIU: a) IJIAaCTUHKA He 3apAKeHa;
0) MmoaHeCAW 3apAMKEHHYI0 [MaJ0YKy, HO IJIACTUHKU He KOCHYJIKCH;
B) ILIACTUHKY 3a3€MJINJIN; T') 3a3eMJIeHNe U ITaJ0UKy yOpaJiu.

2. MoKHO J¥ 3apALUTL 9JEKTPOMETDP C IIOMOIIBI0 MeTAJJINYECKOH mma-
JIOUKU?

3. OmvHAKOBBEI JIM IIOTEHIMAJNbI ToueK A u B »sJeKTpomerpa, ecau
K CTep:KHIO TOoJHeceHa 3apsiKeHHas majouxa (puc. 166)?

Ilajsiee pemraloT pacuyéTHYI 3aJady IO BbIOOPY YUMUTEN.

III. Camocmosamenvras paboma (TPEeHUPOBOUHASA) BBITOJIHAETCS
0 AUAAKTUYECKOMY MaTepualy WJIMW 3aJavyHUKy. B mociaemHem ciy-
uae MIKOJBHUKAM MOYKHO OATh Takoe 3adaHue: Ha ypPOKe U IoMa
pPeluTh, 4veThbIipe 3amadyd Ha BBIOOP; y4YHTeJb Has3bIBaeT HoOMepa u3
3amayHuKa. I KOHTPOJIA MOYKHO B3ATHb OJHY-ABE TEeTPaAU HA IIPO-
BEPKY MJIU IPOBEPUTH UX B xXoxae pabornl. Eciiu perreHue 3agad ITaHO
M0 BapuMaHTaM, TO IIOCJIe PellleHus ABYX 3amad PeKOMeHAyeM opra-
HUB0BAaTh B3aNMOIIPOBEDPKY.

e

MeTannuyeckas
nnacTuMHKa

Puc. 165 Puc. 166
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IV. Ha ypoxke KejaTeJbHO OIEHUTL He MeHee AeCATH PadoT M coob-
AT OIIEHKHX. B 3aKioueHne 11e1ecoo0pasHo BHOBb BEPHYTHCS K ILIAHY.
Homawnee 3adanue: § 102%; II., Ne 478, 479, 486.

Ypok 12*. CamocTtogarenbHaa pab6orta. PeweHue 3apauy

3amaum ypoka: c)OpMUPOBATH yMeEHUE peIlaTh 3aJadu Ha IIPU-
MeHeHUe 3HaHulI B 3HAKOMON M M3MEHEHHO! CUTyalludX.

I. 115 moBTOpEeHUA M3YUEHHOTO MaTepuaja OOUH U3 IITKOJIbHUKOB
BBINMCHLIBAET Ha OOCKe BCe H3BeCTHBLIe eMy (opmyJibl. B 9TO0 Bpemsa
KJacc (ppOHTAJBHO OTBeUaeT Ha BOIPOCHI. VX MOYKHO IIPEAJIOKUTH
IO paHee CHAeJIaHHBLIM 3alNCAM B TeTpagd WA II0 YYeOHUKY. 3amu-
caHHBbIe Ha OOoCKe (OPMYJbl KPATKO OOBSICHSIOTCH.

II. Pemenue 3amad.

1.

2.

Omnpesennre KUHETUYECKYIO JHEPIUI0, KOTOPYIO IOJYYUT SJIEKTPOH,
[IPEOZoJIeB PA3HOCTH MTOTEHIMANIOB, paBHyio 1 - 10° B. Bapax smexTpo-
Ha paseH 1,6 -+ 107*° Ku.

BapsoxeHHas IBLIMHKA Maccoit 1 + 1071° Kr BucHT B 9JI€KTPHYIECKOM
mojie MeXXAy AByMsa IactTuHamu. Ompezesnnrte 3apsAfm NBLIUHKN, €CIU
HAIPsKEHHOCTh oA pasHa 1 - 10° B/M.

III. CamocToaTeapHasa pabdora.

1.
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Bapuanm 1

O0bsicHUTE OWBIT, OnucaHHbIi Papageem: «f momecTmsi BHyTpHU Kyba dyB-
CTBUTEJIBHBIN 3JIEKTPOCKOII C 30JI0THIM JIMCTKOM U COOOIIMJI BTOM CHUCTEME
u3BHe Oouibinivie 3apsanbl. Hu mpu 3apsaake, HU IIpU paspAagKe 3JI€KTPOCKOIL
He OOHAPY’KWJI HUKAKWX CJIEJJOB IIPUCYTCTBUSA SJIEKTPUYECTBA...»

Omnpenenure HANPSIKEHHOCTH MmoasA B ToukKe C (puc. 167), ecau KaK-
IOBIM U3 3apsfOB, HAXONAIIMXCA B Toukax A u B, pasen 2 - 107° Ku,
paccrosuue AB paBHOo 30 cm, paccrosuue AC paBuo 10 cm.

A C B

Puc. 167

Yemy paBHA Pa3HOCTb IIOTEHIIMAJIOB MEXKAY IJIACTUHAMMU, €CJIM pac-
crosHue Mexxkay Humu 10 cM, a HaupAKEHHOCTL nossa pasHa 200 B/m?

Bapuanm 2

Onummure CBOMCTBA M300PAKEHHBIX JJIEKTPUUECKUX IoJeit (pmc. 168,

a, 0).

E
© (6)

Puc. 168
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2. OmpepesnnTe pasHOCTH IMOTEHIMAJIOB TOUEK MOJSA, B KOTOPOM [OJI?KEH
IpPOJIETETh 9YJIEKTPOH, UTOOBI €ro CKOPOCTb YBEJIWYWUIACh OT HYJIs
B TepBoil Touxe moma mo 8 - 10° m/c Bo BTOpOH. Bapsan sIeKTpoHA
1,6 - 107 Kux, macca smexrpona 9,1 - 1073! xr.

3. OmpegennTe HANPSAKEHHOCTD JJIEKTPUUECKOTO IOJISI MEKIYy O0JIaKOM U
3eMJIEH BO BpeMs I'DO3bI, €CJU PAasHOCTh HMOTeHIuasioB pasHa 10° B, a
paccrosinue MeXay obsakom m 3emuéit paBuo 300 m.

IV. Jomawmnee sadanue: 1I., Ne 489, 491, 493.

Ypok 13. OnektpoémkocTtb. KoHpgeHcaTop

3amauM ypoKa: BBECTU NOHATUS <«3JIEKTpUUYecKasd EMKOCTH IIPO-
BOIHUKOB», «€IUHUIIBI EMKOCTU»; U3YUUTDH IIJIOCKUU KOHIEHCATOD U
O3HAKOMUTEL ¢ (JOPMYJIOA €ro 3JIeKTPOEMKOCTU; BHIACHUTH IIPaAKTUUE-
CKOe 3HaueHNe HaKOIINTeJIell 3apAN0oB — KOHJEeHCATOPOB.

Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémsr u MeTOaBI
I. Kourpoab 3HauHmit 5—6 DpoHTAIBHBIN OIPOC
II. Msyuenue HOBOro Ma- 25—30 Hemoncrpanusi. Becena. Pac-
Tepuaja ckas. PabGora ¢ yueOHUKOM.

Pemrenne samau. 3anucu B
TeTpagu U Ha IOCKe

III. OrpaboTKka U3y4YEHHO- 10 Yeruoe perrenue 3amad. Pa-
ro marepuaa bora y AOCKU

IV. IloxBemenue WUTOTOB. 2—3 Banucu B Terpamu. Coo0-
HomalrHee 3amaHue eHne YUYUTEes

I. Ins moBTOpeHUs opraHusyercsa (poHTasbHas Oecema. OOCYK-
IaioT CJEeNVIOIINE 60npochbl: Kakue (DUBMYECKUE BEJIUUYUHBI MOXKHO
M3MepATh C IIOMOIIbI0 dJeKTpomerpa? B Kakux eAWHUIAX OHU BBI-
pamkatorca? Kakum croco0oM MOKHO COOOINATh ABYM TejlaM OJWHA-
kKoBble mopriuu 3apsamoB? (Orset. C moMOIbI0 ITPOOHOTO ITapuKa,
3apsKasg ero oT 9JIeKTPoopHOoi MainuHbl.) Kakumu cBoiicrBaMu 006-
JafaeT sJIEKTPUYECKOE II0JIeé MEeXKIY ABYMs PAa3SHOMMEHHO 3apsiiKeH-
HBIMU IIJIaCTHHAMU?

II. B meTomuueckoii JuUTepaType OIMMCAHBI ABA NYTHU OIpeleIeHUsT
3JIEKTPOEMKOCTH. [lepBhIil (TPaAUIIMOHHEBIN) IIYTH COCTOUT B PaccMoO-
TPEHUM CHavaJla 3JIEKTPUYECKON EMKOCTH YeIUHEHHOTO IIPOBOJHU-
kKa. IIpu 9TOM IIIKOJIBHUKK XOPOIIO YCBAaWMBAIOT MAaTepPUas, OBICTPO
IepexonsaT OT aOCTPAKTHOIO MNPEeACTaBJIeHUs K KOHKPETHOMY. OTOT
yueOHBIII MaTepuasy B IIIKOJIE [OCTATOYHO O0ecHeueH HSKCIePpUMEeH-
Tom. HemajioBasKHO M TO, YTO B HAYYHOM U TEXHUYECKOU JUTEpPA-
Type IIHPOKO MCIOJL3yeTCs MOHSTHUE «3JIeKTPOEMKOCTh YeAMHEHHO-
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ro mpoBogHHKAa». Tak, B (pUBUUECKOM SHIIMKJIOIEIUUYECKOM CJIOBape
IPUBENEHO CJIeAyIolllee OIlpeAesieHne: «JIeKTPUUEeCKas EMKOCTb —
XapaKTepUCTUKA MPOBOAHUKA, KOJWUECTBEHHAS Mepa €ro CIIoCOOHO-
CTU YAEP KUBATH SJICKTPUUECKUN 3apsam».

Bropoit myTh u3yUYEHUS SJIEKTPUUECKON EMKOCTH IIpeACTaBJIEH
B yueOHUKe: 3JeKTPOEMKOCTh pacCMaTPUBAETCA [JsI CUCTEMbBI IBYX
TPOBOJHUKOB.

Takum ob6pas3om, M3ydeHHe HOBOTO MaTepuajia MOKHO HA4aTh C
NOCMAHOBKU dKCNepumMeHma M opzaHuzayuu Oecedvl.

JlBa ajmeKTpoMeTpa ¢ KOHAYKTOpaMu pasHoro ngmamerpa (puc. 169,
a, 0) 3apAXKAIOTCA IIOCJIEIOBATENBLHO IPOOHBIM IIIAPUKOM OT 3JE€KTPO-
dopHOIT MamuHBLI UJaIu OoT mpubopa «Paspsan-1». Ilocie ogmHaKOBOTO
ypcjga KacaHwil ImapuKa OOCY:KIaloT pe3yJbTaT, OTBedas Ha B0Mnpo-
Cbl: OMMHAKOBLIN JIN 3aps[ IepeHeceéH Ha sjaeKkTpoMeTp? Uro mameps-
oT aseKkTpomerpbi? (OTBeT. DJIEKTPOMETPhI 3a3€MJIEHbI; U3MEPSIIOT
MOTEeHIIMAJ KOHIAYKTOpAa OTHOCUTEJAbHO 3emun.) Ilouemy moKasaHums
9JIEKTPOMETPOB pasiamuHbl? KakomMy u3 sJIEKTPOMETPOB HAIO0 CO00-
IUTH OOJILIIIUI 3apsm, 4TOOBI OHM 00a WMeJIW ONWHAKOBBIA IIOTEH-
muan? (Orser. C KOHAYKTOPOM Gojbiero guamerpa.) Kax mamens-
IOTCS TOKA3aHWusA SJeKTPOMeTpa IMPH KPATHOM YBEJIWUYEHHUH 3apana
rkounykropa? Ilociae oOCysKIOeHUs OSTHUX BOIIPOCOB [IEJIAIOT 6bLE00:
KOHAYKTOP OOJBIINEro AWaMeTpa HaKaIJIMBaeT OOJILIINI 3apsif IIpu
OJHOM W TOM Ke moreHIiuaje. CBOMCTBO Tes MO-Pa3HOMY HaKATILIM-
BaTh 3apsSAbl HA3BLIBAETCS 3JIEKTPOEMKOCTBIO. ITO CBOMCTBO OIMCHI-
BaeTcsa (pU3UMUECKOI BEJIUUUHON — 3JEKTPOEMKOCTBHIO, KOTOpas 000-
sHavaerca OykBo# C um BbIUHMCIAETCS II0 (hopMmyJie

c=—2__4

-9 ¢’
TaK KaK IOTEHIIHAJ 3eMJIM (), IPUHATO CUUTATH PABHBIM HYJIIO.
Hanee yuuTesb CTaBUT YUeOHYI0 npoOJieMy: OT UeTO 3aBUCUT dJIEK-
TPOEMKOCTH IPOBONHUMKA. [JId €€ pelneHUs yUUTeNIb CTABUT ONbLMbL
U 3aaéT 60npocyl: TMOUeMy UBMEHSAIOTCS IIOKasaHWUs JJIeKTpoMeTpa
npu pacrtssxkenun rapmomiku (puc. 170)? Kax umsmMeHsieTCsS 9JIEKTPO-

-

<l

I
U
—_—

Puc. 169 Puc. 170
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() — )
Puc. 171 Puc. 172

éMKocTh maHHOU cucrteMmbl? (OTBeT. YBenuuuBaercs.) OT uero oxa
saBucur? (OrBeT. OT opMBbI U pPasMepoOB TeJa.) 3ABUCUT JU DJIEK-
TPOEMKOCTh OT OKPYKaIOIIeill cpenbl?

CraBaT m3BecTHBIN onvim. Ha sjiekTpoMeTp HacaskeHa Kpyrias
Merajuinueckas miaactuHa (puc. 171, a). K meil mpubamikamT JuCT
u3 opraHmyeckoro crekija (puc. 171, 6). Bonpoc: Kak [oKasaTb, U4TO
JIEKTPUUYECKAasi €MKOCTb CHUCTeMbl m3MeHsieTca? K mocramoBKe OIIbI-
TOB YUYUTEJb IIPUBJIEKAET yYaIIUXCsA; B TETPALAX OHU BBIMOJIHSAIOT
PUCYHKH, 3allMCHIBAIOT Il€JIb OIIBITA.

Jlasee yuuTesb paccKasblBaeT O eqUHUIIAX 3JIEKTPUUECKOH EMKO-
CTU, BBIMIOJHSSA COOTBETCTBYIOIIME 3aIlMCA HA [JOCKe, 3aTeM IIepexo-
IUT K BOIIPOCY O KOHJEeHCAaTope. JTOT MaTepuaJl BIIOJHE MOYKET ObITh
pasobpaH IO YUeOHUKY.

W3syuenue KoHOeHcaToOpa HaumHaeTcsa ¢ onvima (puc. 172): K KOH-
IYKTOPY IPUOJIUIKAIOT PYRY. Bonpocvl 0aa obcyxdenus: BIUAET JIU
pacmoosKeHUe OKPY'KAIOIMIUX TeJ Ha BJIEKTPOEMKOCTH KOHIYKTOpPa?
Kar? 3aBucur jm asjekTpryeckasd €MKOCTh JBYX TeJ OT UX (hOpMBEI,
pasMepoB W B3aMMOPACIIOJIOKEeHUA?

Jlanee yuuTesb TOBOPUT, YTO CHCTEMAa U3 ABYX IIPOBOJHUKOB, CJIY-
JKalmas g HAKOIIEHUS 3apAfOoB, HMOJIy4YnIa Ha3BaHUE KOHIEHCATOP.
Ilpocreiimuii, T. €. MJIOCKUII, KOHAEHCATOP COCTOUT W3 ABYX OJUHA-
KOBBIX ILJIACTUH, PACIOJIOMKEHHBIX Ha
MajJoM paccTroaHuu. Mekay IiacTuHa-
MU HaXOAUTCS BO3AyX (BeIlecTBo, He
TPOBOAAIIEE dTEKTPUUECKUE 3apAIbI).

K 1nocke mpuriamaioT yYeHUKA, KO-
TOPOMY Ha JUCTOYKE JAal0T 3ajJaHMUe:
OpOAYyMAaTh 9KCIIEDUMEHT II0 U3YUYEHUIO
3aBUCUMOCTU  BJIEKTPOEMKOCTU  ILJIO-
CKOTO KOHJ€eHcaTopa OT PACCTOAHUA
MeXKIy MJIaCTUHAMU ¥ OT HMX ILJIOIIa-
nu. O6opyazoBaHUeE: KOHIEHCATOD,
2JIEKTPOMETD, 960HUTOBasA majsouka. Cu-
cremy (puc. 173) zaps:xaroT 9560HUTOBOM Puc. 173

223



najoukoii. PaccrogHue MeskAy IJIacTMHAMU KOHAEHCATOpa YBeJIUYUBa-
eTcs UMW YMEHBIIIaeTcs, IJIACTUHBLI KOHAeHCATOPa CMEIAI0TCSA OTHOCH-
TeJILHO APYT Apyra.

B sT0 Bpems yualmumecss 3aHOCAT B CBOM TeTpasu O0O3HAUEHHE
KOHJeHcaTopa, M300pakeHre ero 3JeKTPUUECKOTO IOJIs, 3aluchiBa-
IOT CAMOCTOSTEJILHO U3 yueOHUKA (QOPMYJTIYy DIEKTPOEMKOCTU IJIOCKO-
To KOHZeHcaTopa.

Yuuresar momMoraer yUeHUKY IPU IOCTAHOBKE OIIBITA, OPraHU3yeT
Geceny IIO ero pea3yJabTaTaM.

III. K mocke BBIBBIBAIOT JBOUX YUEHUKOB. IIepBBIfI cCAaMOCTOSATEb-
HO perrtaerT 3agauy 1. Bropoil BMecTe ¢ KJjiaccoMm pelaer 3agadudy 2.

. q .
1. ITonbsysach BeIpaskeHueM guas émroctu C = o X dopmyJIOf s TO-

, HOJIyUWTe BBIPAKeHUEe [IJs DJIeKTPOEM-

TEHIManA mapa ¢ =
0

Koctu cepbl. Onpenennure sIeKTPOEMKOCTh 3€MHOTO IIapa, ecJd ero
paguyc pasex 6,4 - 10° .

2. YUemy paBHa €MKOCTh KOHJEHCATODPA, €CJIU IPU ero 3apAnKe IIPU Ha-
ups:kenun 1,4 kB o moayuaer sapan 28 uKa?

Peltenne mepBOro yueHMKA IPOBEPsSOT ycTHO. O0OpamaroT BHUMA-
HIEe Ha TO, UTO dJIEKTpUUecKasd €MKOCTb 3€eMHOIO IIapa MaJieHbKad.
3aTeM IMMepexonsAT K YCTHOMY PeIlleHNI0 KaYeCTBEeHHOM 3agadu.

3. Kak uameHurcs BJIeKTPOéMKOCTL IIJIOCKOT0O KOHOeHcaTopa, €CjJau yMeHb-

IIUTH IIJIOII[aAb IIJIACTHUH B 2 paaa? YBEJIMYUTH PACCTOAHKWE MEXAY ILjia-
cruHaMu B 2 pasa? MoKHO Jii HA OCHOBe (DOPMYJIbI EMKOCTH ILJIOCKOI'O
KOHIOeHcaTopa OIpeaesiuTh 3JIEKTPUUYECKYIO HOCTOHHHyIO? Yro AJId 9TO-
TO HYXHO u3MepuTh? MOKHO JII M3MEPUTH TOJIBKO EMKOCTH?

IV. Jomawmnee 3adanue: § 103; yup. Ha c. 348 (1), c. 349 (EI'9, 1);
WHAWBUAYAJIBHO — 3aJaHUe: BRIBECTU (POPMYJIy AJIs pacuéTa dJeK-
TPOEMKOCTH IIJIOCKOTO BO3AYIIHOI'O KOHIEHCATOPA, COCTOSIIEro U3 n
IIJIACTUH, IJIOIIaAb KOTOPBIX ONMHAKOBA W pPaBHA S, a pacCToAHUA
MEXKIy COCeTHUMH IIJJaCTUHAMU PaBHBI d.

Ypok 14. DHeprua 3apsXXeHHOro KoOHaeHcartopa.
NMpumMeHeHue KOHAEeHCaTopPoB

3amaum ypoka: MmoJay4YuTh (OPMYJIy IJis pacuéra SHePruu ILJIOCKO-
ro KoHgeHcaTopa; c(OpMUPOBATh YMEHHE pelllaTh 3aJaul Ha Pacuér
PasINUYHBIX XapPaKTEePUCTUK KOHIEHCATOPOB; O3HAKOMUTHL C IIPUME-
HeHUEeM KOHJeHCATOPOB.

Ilman ypoka

Jdranel yporKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. IloBTOpPEHUE U3YUEHHOTO 7—10 Becema. PabGora y mocku.
marepuasa. KoHTposnb 3Ha- HeMoHcTpanus OIBITOB
HUHI

224



IIpodonxcernue

Jdranel yporKa Bpemsa, mun IIpuémsbr u1 MeTOaBI
II. VizyueHre HOBOTO MaTe- 25—30 Pa6ora c yuebomumxom. [le-
puaga MoHcTpanusd. DBecema. 3a-
OUCHU B TeTpagu
III. OrpaboTKa M3y4YEHHO- 10 Perienue sagau. IlemonHcTpa-
ro marepuaa s OIBITOB
IV. Nomamuee 3amanue 2 Coo01ieHre yunTesis

I. Ypox HaumHaAOT C TOBTOPEHUWA y)Ke HIYUEHHOTO MaTrepuaJia.
Y mocku aBa yueHmKa perraioT 3ajgayu. OgHa 3agaua MOKeT OBITH
nomarinHeii. @PpouTasbHas paboTa C KJIaCCOM — peIIeHre Kade -
CTBEHHBIX 3ajad.

1. CpaBHUTE 5J€KTPOEMKOCTUA KOHIEHCATOPOB, M300PaKEHHBIX Ha PUCYH-
xe 174. q

2. MoxHO am, omupasch Ha (QOPMYIY C = E, VTBEPIKAATH, UTO EMKOCTh
KOHJIEHCATOPA 3aBUCUT OT 3apsAja U HANPSIKEeHUs?

3. IlosacHuTe, KaK M3MEHSETCS BJIEKTPOEMKOCTL KOHAEHCATOpa IIepeMeH-
HOW EMKOCTU TUpHU BBIABMIKeHUUW macTuH. OGopygoBaHHUeE: dJeK-

TPOMETP, MPOBOJA, NEMOHCTPAIIMOHHBIN KOHIEHCATOP MEePEeMEeHHOU éM-
KOCTH, 3JIeKTpodopHas MaiuHa uiam npubop «Paspsag-1».

Bo Bpemsa mOBTOpeHUs OAHOMY 13 IIKOJBHUKOB MOYKHO IIPEJIJIO-
YKUTh CAMOCTOSATEJBbHO PEIIuTh 3ajauy.
4. Ompegenure EMKOCTH IIJIOCKOTO KoHaeHcaTropa. OGopymoBaHme:
IBe MeTaJlIMYyecKue IIACTUHBI, JUHENHKa, IITaHTeHIIUPKYJIb.
II. Nsayuenue HOBOTrO MaTepmajaa yUYWUTEJb HAUWHAET C € MOH -
CTpalUuu HaJIUUYUA y 3apAKeHHOTO KoHAeHcarTopa (0aTapewm KOH-

d | dafl ! d L
l 2|1 2 2
| I
2d |
!
2 g 21
Puc. 174
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nencaropoB) sHepruu. O6opymoBaHuUe: 6aTapesd KOHIEHCATOPOB,
HU3KOBOJIbTHAA JIaMIIOUKa, IpoBojxa, mnpubop BC-4-12. Bonpocst
0as. opeanu3ayuu b6ecedvl: B KAKOM CJiydyae BCIIBIXMBaeT JIAMIIOYKa?
O uém arTo cBuzereabcTByer? Ilouemy 3aropanue JIaMIOUYKU O0OYCJIOB-
JIeHO HaJIuuueM sHepruu KouzaeHcaropa? Kakoil sHeprueit obiamaer
KOoHIeHcaTop?

Janee opraHu3dyioT paboTy ¢ yu4eOHMKOM: KOHCIIEKTUDOBAHUE BBI-
BoZa (opMyJs SHEPTUUM KOHAEHCATOPA W IJIOTHOCTU SHEPTUHU DJIEeKT-
puueckoro moind. O6paimfaroT BHUMAaHWE Ha TO, T'IE€ COCPENOTOUYEHA
9Heprus KOoHAeHcaTopa.

B saksrouenue y‘gI/ITeJIb IIOKa3bIBAET ONbLM IO WJLJIIOCTPAIlUU 3a-
Bucumoctu W = % (9, c. 209).

Vuuress, KpaTKO paccKasbIBaeT O BUAaX KoOHAeHcaTopoB. Komaenca-
TOPHI PA3JIUYAIOTCA O BUAY MI30JIATOPA MEXKAY ILIACTUHAMMN — CJIIO-
IsAHble, OyMasKHbBIE, JJIEKTPOJUTUYECKNE, BO3AYIIHBLIE; IO BUAY ILIac-
TUH — MeTa/LIMYecKue, JeHTa u3 (POoJIbId U ApP.; 10 pasMepaM — Ma-
Jble U OOJIBIIIFE; IO YCTPOMCTBY — OTKPBITHIE W 3aKPBIThbIE, II€PEeMeH-
HOM EMKOCTH W TOCTOSAHHOW M Ap. IIpm sTomM yuuTesab AEMOHCTPUPYET
pasHble KoHAeHcATOPhI. O IpUMEHEHWU KOHIEHCATOPOB DPaCCKAa3bIBAIOT,
IEeMOHCTPUPYS JIAMIIY-BCIBIIIKY, JEHAEHCKYI0 OaHKY dSJIEKTPO(OPHOI
MAaIluHbI, 0aTaper KOHAEHCATOPOB.

Il 3aKpenyieHMsA BBENEHHBIX IOHATHUI KJIACC PeIllaeT 3agadvy.

OnpenenuTe 3HAUYEHVE 3JIEKTPUUECKOrO 3apsana Ha KOHIEHCATOpe, eCJIH
nmomaBaemoe Hampsixkenue 100 B.

Ha yuyenuyeckue cToabl (JIydiiie Kaskmo-
My MIKOJBHUKY) pasfaioT KOHIEHCATODHI.
ITo MapKupOBKe HAJO OIPEAESUTH EMKOCTH
KasKJA0T0 KOHJeHcaTopa U MaKCUMAaJbHBIN
3apsaj, KOTOPBIM KOHAEHCATOP MOYKeT Ha-
KOIUTE.

III. OrpabGoTKa M3ydYeHHOI'0 MaTepuaJia
HaIlpaBJieHa Ha pellleHue 3amad. Ilpu sTom
ocoboe BHUMaHUEe ymejsiercsa (OPMUPOBA-
HUIO MO3HABATEJBHOTO HWHTEpeca.

Bonpocst 0 o6cyxdeHus: Kak U IIO-
yemMy USMEHSIIOTCSA IIOKa3aHUs 39JIEKTPO-
meTpa (puc. 175) mpu BHeceHUH B II0JIEe
3apsKEeHHOTO KOHJAEeHCaTopa CTaHWOJIEeBOM

Puc. 175 TUAB3bI (IIIapuKa, MOKPBITOTO rpadurom)?
O uéM CBUAETEJNHCTBYET YMEHBIIIeHUWEe IIOKasaHUil aJjieKTpomerpa?
Nsmensercsas su mojsie xomumencaropa? Cosepiaercsa Ju padora II0o
nepemenienuio 1apuka? Yrto coseprmraer pabory? IlpumBomut aum co-
BepIlleHre paboThl K YMEHBINEHUI0 SHEPTUU IJIEKTPUUECKOTO MOJIA?
Kak sTo mokasaTb?

IIpumeuanue. [ yCIeIIHOTO MPOBEAEHUSA OIBITA KOHIEHCA-
TOP 3apsKalT OT BJJIEKTPOMOPHON MAIIMHBI, 3aT€M €ro IJIAaCTUHBI
COJIMIKAIOT M0 HadaJja KoJIeOaHUH TI'MJIb3bI.
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Tabauya 34

KonpeHcaropbl

IIEeKTPOEMKOCTh

CBOJICTBO TeJI HAKAILJIMBATh 3aPAbI

duznueckasa BeIUINHA, o4
XapaKTepu3yolasa CIIoCOOHOCTD TeJt U
HaKaIlJIMBATh 3aPsANbI:

1Kn
Envanna namepenns: 1Pd= B

Bunasr kongeHCcaTOpoOB

IlocTosHHOI 11 TEpEeMEeHHOV EMKOCTI

ITo Bumy n3osaTopa: OyMaskHbIE, CIIOAAHBIE, BO3AYIIHLIE,
BJIEKTPOJIMTIUECKYIEe, KepaM/decKye

J1J151 TOCTOSHHOTO U IIEPEMEHHOTO TOKa

IImockuil, IMIIMHEAPUYECKIIL U IP.

Barapen rorzmeHcaTopoB

XapaxkTepuCcTUKU
e OJIEKTPOEMKOCTb c— €0ES
JIJIA TIJIOCKOTO KOHZIeHCcaTopa.: T d
e Hamnpsaskenue pabouee
e Pasmeps!
2
q
e OHeprus: W=_
P 2C
IIpumenenue

e PagmoycrporicTBa

JlaMmma-BCcIbIIIKa

Ilyckaresu qBuUraTesieil, ra3opaspagHbIX TPYOOK

Y Kakoro m3 OJZHOPOIHBLIX IIOJEH IIJIOTHOCTb JdHEPTuU OOJbIlle
(cMm. puc. 141)? WUsmeHuTcs Jid SHEPTUA 3apPssKEeHHOr0 KOHAeHcaTOopa,
ecJI PaCCTOsIHIEe MeXIy ILJIaCTUHAMU YMEHBIIUTh B 2 pasa?
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H - MosKHO peIIuTh CIenyiolnue 3a -
() ‘ ’ nauyu (uX BLIOOP 3a yduTeJIeM).

1. Ompepmennre SHEPrHUi0, KOTOPYIO 3aIma-
caer KouaeHcarop. (IlIkonbHUKamM pas-
IaloT KOHIEHCATOPHI.)

2. Kakasa sHeprus BBIJEJIUTCA B JIAMIIOU-
Ke, eCJIn Ha Heé 3aMKHYTBb 3apdAKeH-
HBIA KOHIEHCATOP C [apamMeTpaMu:
C = 10 mg®, U = 220 B?

3. Ha xomgencarope Hamucauo: 100 nd,
300 B. MoXHO JM HCIOJIB30BATh JaH-

) HBI KOHAEHCATOD IJA HAKOIJEeHUS 3a-
Puc. 176 pana 60 sKa?
Bonpocwvl 0as opzanusayuu Oecedvl: y

Kakoro Imapa éMKocThb Oojblire (puc. 176)? ¥V Kaxoro mapa 060JbIiie

noteHnuaia? MsMeHATCA U IIOKA3aHUSA 3JIEKTPOMETPOB, €CJN UX CO-

eIUHUTh MeTajmndecKuMm crep:kHeM? (IIpumMeuaHwme: Ho Havasa

OIIBITA IIOKA3aHUS SJIEKTPOMETPOB HOJIKHBI OBITH OAMHAKOBBIMU;.) Omu-

HAKOBBI JiU OyAyT HOTEeHIIMAJBI IITapOB IIocjie mX coeauHeHusa? Kynpa

OyAyT MEepPeXOaUTh 3apAmbI?

BrigesieHue riaBHOTO OpPraHmayeTcs € IIOMOINbIO TaOMUIlbI 34.
IV. Jomawnee 3adarnue: § 104, 105%; yup. uHa c. 348 (3); II., Ne 508.

Ypok 15*. PeweHue 3apgay (pe3epB yuutens)

Ypok 16. KoHTponbHaa paboTta

FNABA Xllil. S3AKOHbl NMOCTOAHHOIO TOKA

B cBA3u ¢ TeM UTO M3yuyeHME MATHUTHOTO IIOJSA TOKA IIEPEXOIUT
B 11 kJjacc, JaHHas TeMa B OIPENEJEHHON CTEeIeHUW yTpauuBaeT CBOE
CaMOCTOSITEJIbHOE 3HaueHue. JIOTMKa COoMeps:KaHusa TeMbl IIpeAcTaBJIe-
Ha B BHOE CXeMBbI.

MoHsaTtne OneKkTpuyeCcKumin OnekTpuyeckumin
06 TOK TOK
ANeKTpnieckom Ha yyacTke B MOJIHOM

ToKe uenun 3aMKHYTOW Lenm

ITocnemoBaTessbHOCTH PACHOJIOKEHUS MaTepuajaa IIPU paccMOTpe-
HUU Ka’XKJO0r'0 BOIIPOCA IMONUUHAETCA JOTUKe: (husuuecKoe sIBJIeHUE —
ero onucanmne (pmusrmuyecKMMU BeJUUYMHAMU U 3aKoHamu). IlepBbie n1Ba
BOIIPOCA TOBTOPAIOT, OTUYACTH YIVIYOJIAIOT MaTepuas 6a30BOr0 Kypca
¢usuku. B 3aBUCHMOCTH OT IIOJTOTOBKM KJacca HEKOTODPBIe M3 9TUX
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BOIIPOCOB MOTYT OBITh M3yUeHBI 0ojiee moapooHo. IlosTomMy Ha mayue-
HMEe TeMbI MOJKHO IJIAHHMPOBATH OT UETHIPEX M 0OJiee YaCOB BPEMEHM.
OBJIaIEHUIO 9KCIePUMEHTAIbHBIM METOAOM ITO3HAHUS (PU3UUECKUX SIB-
JICHUH CJIeyeT YIeJUTh IPUOPUTETHOEe BHUMAHNE CPeIr APYrUX 3amad.

Ypok 1. dusnyeckoe gBsieHNE «MNOCTOSHHbIV 3NEKTPUYECKUIA
Tok». 3akoH Oma gng ydacTtka uenu

3amaum ypoKa: OIIPENEeNIUTh SABJIEHUE <«IIOCTOSHHBIA dJEKTpUUe-
CKUI TOK» W PAaCKPBITh €r0 MUKPOMEXAaHU3M; IIOBTOPUTH XapaKTepu-
CTUKU TOKA Ha yJyacTKe Ienu W M3yuuTh 3aKoH Oma; cdhopMUpOBATH
YMeHUE ONUCHIBATH DJIEKTPUUECKUHA TOK Ha yYaCTKe IeIu.

Ilnman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

I. IlocraHOBKa OCHOBHOII 2—3 BBemenue yuurens
yueOHOW mpob6aeMbl ypOKa

II. Visyuenue u oTpaboTKa 30—35 Becena. IlocTamoBKa OIbI-
HOBOTO MaTepuaJja ToB. Pacckas. Pemenue 3a-

naq

III. IloxBemeHue WMTOIOB. 5—17 Brigenenne riaasuoro. Co-
Homairuee 3agaHue 0o0IlleHNEe YUUTENsT

I. AKryanusamnus 3HaHUI Iepes MOCTAHOBKOII yueOHOU Impo6JieMbl
ypoOKa obecreunBaeTcs IIOBTOPEHHEM C IIOMOIIbIO 80MPOCO8: UTO Ta-
Koe aJIeKTpuuecKuil 3apan? Yem pasjimdyaioTcs 3apAabl B IIPOBOIHU-
Ke u nuanekTpuke? Kakwme BelecTBa XOpOIIO IIepefarOT 3apALbl OT
oqHOTO Tejia K apyromy? UTo ABIAETCA UCTOUHUKOM 3JIEKTPUUECKOTO
nons? Kak mose meiicTByeT Ha 3apAabI?

HamnpaBiienHoe ABUIKEHUE JJIEKTPUUYECKUX 3apsoB MPENCTaBJIA-
eT HOBOe (puamuecKoe fABJIeHUE — 3JIeKTpuueckuilt Tok. OCHOBHBbIE
yueOHble npolbemb. YPOKA — YTO HEOOXONMMO MAJIA CYII[eCTBOBAHUSA
TOCTOAHHOTO 3JIEKTPUYECKOTO TOKA, KAKOBBI BaKHEHIIINE XapaKTepu-
CTUKU TOKAa, KaK BBITJIAAUT 3akoH OMma AJA ydacTKa Iemwu.

II. IIpuBeném BapuaHT OpraHUBANUU U3YUYEHUS HOBOTO MAaTEpPH-
aJa.

1. DIeKTpUUECKUl TOK BO3MOXKEH TOJBKO B Cpefie, I'lie €CTh CBO-
Oomuble 3apsAabl. [Ipyu OOBIUHBIX YCIOBUSX OHHM yYaCTBYIOT B TEILIO-
BoM gBumkenuu (puc. 15.1, a yuebuHura). Ilog BausHueM HEKOTOPOIr'O
neiicTBuA (OHO MOKET OBITh PA3HBIM) 3apAKEHHBIE YACTUIILI MOTYT
HaIpaBJEeHHO ABUTAaThCA. HampuMmep, B IPOBOAHUKE MPOUCXOAUT Ha-
HpaBJeHHbIN apeiid saeKTpoHOB (puc. 15.1, 6 yueOHUKA).

2. KakoBa mnpuuymHA HAMPABJIEHHOTO [IBUMKEHUS B3apPAKEHHBIX
yacTull, B mpoBoguHuke? Hawmbojiee TUNIUYHON HPUUYUHON SBJIAETCS
9JIEKTPUUYECKOE II0Jie, KOTOpOe, B CBOIO OUepenb, TOXKEe CO3TAETCSA
3apAgaMu.

229



HeoHoBas namnouka ITposeném omwiT (puc. 177). Bonpo-

e cbl: 0 UEM TOBODPUT 3a’KUTaHUE HEOHO-
i ” Bo# samnoukmu? KakoBa mpuuymHa OBU-
() () sKeHus 3apAnoB? Ilouemy TOK OBICTPO

npekpairaerca? He crano sJ1eKTpPoOHOB
nposogumoctu? Vcuessno asieKTpuue-
crkoe moae? Kaxk »Tto mokasarn? Kak

“/ MOJKHO IIOAJEP’KUBATh CYIIeCTBOBAHUE
9JIEKTPUUYECKOT0 TOKa?

YerpoiicTBO,  CIOCOOHOEe — Pas3aessiTh
9JIeKTpUYeCKUe 3apsabl U CO34aBaTh dJIEK-
TPUUECKOe II0JIe MEeKJy €ero IIOJF0CcaMMu,
HA3LIBAIOT HCTOYHHKOM TOKa. B maHmoOM
cJIyuae JIydllle BCero IpoAeMOHCTPHIPOBATH
IeUCcTBUE 3JIEKTPO(OPHOM MAIITUHEI.

3. UTo Takoe MOCTOAHHBIN AJIEKTPUUECKUIT TOK — CJeAylolnas yueo-
Has npobaema. JIJid TOHNMAaHUSA 9TOTO SABJIEHUS HANIO 3HATH, KAKWe 3a-
PAIBI 1 KaK ABUIKYTCSA, KAKOBBI BHEIITHVE IIPOABJICHUS 3JIeKTPUYECKOTO
TOKA, KAKOBBI XapaKTEPUCTUKN W 3aKOHBI IMOCTOSHHOTO TOKA.

ITo noruke yuyeOHUKA OIPENEJSIOT CUJIYy TOKA U HaIpaBJIeHHe
TOKa, BBIICHSIOT CKOPOCTh YIOPAJOUEHHOTO ABUKEHUSA 3apAJ0B B
TUNUYHOM CJIydyae — B METAJJINYECKOM IIPOBOAHUKE. IIOBTOPAIOT U
TAKyI0 XapaKTepUCTUKY TOKAa, KaK Hamps:keHwme. [Ipu sToM 06CYK-
AT B80Nnpocul: OTKyJga OepyTcd CBOOOAHBIE 3JE€KTPOHBI B MeTajiie?
Kaxk oHUM OBUIKYTCS B OTCYTCTBHE aJjieKTpuueckoro moJsi? Kax onu
OBUIKYTCA IIPU HAJIUUYUHU dJIeKTpuuecKoro moia? Ilouemy mpu masioit
CKOPOCTH [ABUIKEHHUSA 9JIEKTPOHOB JIAMIIOYKA MPU BKJIOUYEHUU 3aro-
paerca moutm MrHOBeHHO? YTO xapaxkTepusdyeT HamupsskeHue? Kak
obpasyeTcsl dJIeKTPUUYECKOe TOoJie BHYTPHU IIPOBOJHUKA?

4. B uéMm mposBJsieTCS CYIIECTBOBAHMWE MOCTOAHHOTO 3JEeKTpUUe-
CKOT0 TOKa? VYIopAgoueHHOe ABUKEHUE JJIEKTPOHOB B IPOBOJAHUKE
HabJI04aTh HEIMOCPEeACTBEeHHO HEeBO3MOKHO. Ho o Hamuuum ToKa B
IPOBOAHUKE MOKHO CYAUTH IIO0 ero AeiicrBusaM. [leiicTBuA TOKa me-
MOHCTPUPYIOT, OJHOBPEMEHHO 3aIlOJIHASA Tabauity 35.

Puc. 177

Tabauua 35
. IIposiB1eHne TOKa IIpaxkTuuyeckoe
HeiicTBue

(BamoaHsAeTCA NpUMEHEeHHEe TOKa
3JIEeKTPUYECKOT0 TOKA

KOJIJIEKTHUBHO) (3amoJsiHAETCA AOMA)
Tenmosoe
MarauTtHOoe
XumMuyeckoe

XuMnueckKkoe M MarHuTHOE JeHCTBUsS TOKa 3aBUCAT OT ero Hampas-
JeHus: (MeIb BBIAEJIAETCS TOJbKO Ha OTPHUIATEILHOM JJIEKTPOAe, a Ha-
IpaBJjieHre TTOBOPOTA PAMKM 3aBUCHUT OT HAIPAaBJIEHUSA TOKAa), TEIJIOBOE
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U XUMHUYECKOe NefCTBUS MPOABJIAIOTCA He Bcerga (HampuMep, IIPOXO0XK-
leHre TOKA B METAJJIMYEeCKOM IIDOBOJHUKE HE BBIBHIBAET XUMUYECKUX
U3MeHeHU), a BOT MarHUTHOE [IeHCTBUE TIPOSBJSETCA BCerza.

5. IloueMy Tpu MOCTOAHHOM HAIPSKEHUM HaA yUacTKe Iely CUJja
TOKa B3aBUCUT OT IIPOBOAHWKA? BBICKakuTe TI'HIIOTE3BI, OTYETO 3TO
MoskeT npoucxonuthb. ComporuBienue R — xapakTepUCTHUKa TPOBOI-
HUKA, 0 KOTOpoMy UAET TOK. IloHATHO, 4TO 0€3 TOKa 3TOTO CBOM-
cTBa IMpOBOAHUKA HeT. IIpmpoma compoTuBieHUMA — [OEHCTBUE JJIEK-
TPUUYECKOTr'0 IIOJIA MOHOB Ha HAIIPABJIEHHOE IBUKEHUE 3JIEKTPOHOB.
Jlasmee B Gecefie ITOBTOPAIOT 80MPOCHL: OT UETO 3aBUCUT COIIPOTUBJICHVIE
npoBoguuKa? Kak TeopeTwmuecKu u dKcC-

R
HepHMEHTAJIBHO ero ompeaeantb? Kax — 1
oIpejesieTca eIUHUIIA COIIPOTUBJIICHUA? l
6. IlocranoBka cienyromieil yueOHOU +

npobsiemvi. MBI ompemenuau Tpu (Gu3n- BC24-M
YecKHre BeJUUYNHBI — CHUJIy TOKAa, HAIpS- B
JKeHUe U COIpPOTHuBJeHUWe. Kaxk 3aBUCUT —
CuJjia TOKA OT HAIPAMXKEHUA U COIIPOTUB-
neHusa? BrepBble 9KCHEPUMEHTAJIBHO BTY Puc. 178
Hay4YHYIO IIpobsiemy pertuia B 1827 r. He-
meniguit ¢pusuk I'eopr Om. IloBTOpHM
JIOTUKY €r0 PacCY:KIEHUM. 1
Ha crone cobpana 1enb IIo cxeme
(puc. 178), c mpuBJIeUeHHEM YUYEHUKOB
IPOBOAAT OMBITHI IO BBISIBICHUIO 3a-
BUCUMOCTU CHUJIBI TOKA OT HAUPAKEHUS
W COIPOTUBJIEHUS.
3aBUCUMOCTh, CHJIBLI TOKa OT Ha- >
OPAXKEeHUs TOJyYmja Ha3BaHUE BOJBT- 0 U
aMIIepHON XapaKTePUCTUKU TPOBOIHUKA. Puc. 179
J1a maHHOrO IPOBOSHUKA 3TO OCHOBHASA
3aKOHOMEPHOCTH IIOCTOSHHOTO BJJIEKTPUUECKOTO ToKa. Ha pucyHke
179 npuBeneHbl rpaUKU BOJBT-aMIIEDHOM XapaKTEePUCTUKU OJIA IBYX
IPOBOAHUKOB B HAINMX ONbITaX. deM 3TH IMPOBOJHUKU PA3JIHUUAIOTCS?
III. B sakjaioueHue IIOABOIAT MTOTWM BO (PPOHTAJIBLHOII Oeceme IIO
eonpocam: B UEM 3aKJIOUAETCS SBJEHHE «IIOCTOSHHBIA SJeKTpuue-
ckuii ToK»? Kakumum (pusuyecKMMU BeJIMYNHAMEU OHO XapaKTepusy-
ercsa? O uém roBoputr 3akoH Oma? Kakoe ABeHUe OMUCHIBAeT 3aKOH
Oma? KakoBbI I'paHuUIILI IIpUMeHHMOCTH 3akoHa Oma?
Homawnee 3adanue: § 106, 107; yop. Ha c. 353 (EI'9J), c. 356
(ET9); II., Ne 509, 512.

Ypok 2. DneKTpuyeckue Lenu u ux 3aKOHOMEpPHOCTU

3amauM ypoka: yriayouTb 3HaHUA 00 BJJIEKTPUYECKOUN Ilenu, O
IOCTIEeIOBATEJILHOM I IIapajljieIbHOM COEIUHEHUM 3JIEeMEHTOB; IIPO-
IOJKUTH (DOPMUPOBAHME YMEHUU COCTaBJATH 3JEeKTPUUECKUe IeIu,
BBITIOJIHSTh IIPOCTEHINe WU3MepeHus U PACCUUTHIBATH 3HAUEHUS
(Pu3nYeCKUX BEJIUUYUH.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. IlocTaHOBKa OCHOBHOII 2—3 Beenenue yuurens
yueOHOU mpobeMbI yPOKa
II. Visyuenue u orpaboTKa 30—35 Becena. ITocTanoBKa OmBITOB.
HOBOT'O MaTepuaja Pacckas. Permenue samau
III. IloxBemeHue WMTOIOB. 5—17 Brigenenue riaasHoro. Co-
HomairHee 3agaHuye O0IlleHUEe YUYUTENsT

1. Beepgenue.
JI1 II. Yto Takoe IoJHAsS 3aMKHyTasd SJIEKTPHUE-
ckasd 1enb? YTo CUuMTalOT YYACTKOM SJIeKTpUYe-
CKO#l 1enu? IJTO HEPBBIE 80NPOCHL TIPU MU3YIECHUU
73 HOBOTO Marepuaja. VICTOUHUK 3SJIEKTPHUUECKOTO
2 TOKA, IIOTPEOUTE]b TOKa, COeNUHUTEJIbHBIE IIPO-
BOAHUKU OOPA3yiOT MOJHYIO JJIEKTPHYECKYIO
Henb. B s/IeKTpUUecKoll Ienu SJIeMeHThI CBsA3a-
| HBI 3JIEKTPUUYECKUM IIOJIeM JIHIIL MEKIYy COO0OIi,
J I u Takas (pusnyecKas cuCTeMa Ha3bIBaeTCA 3aMK-
HyTO#l. YUYaCTOK C MCTOYHUKOM TOKA HA3hIBaeT-
I cA BHYTPEHHUM YYaCTKOM 3JIEKTPUYECKOIl IIeIlu.
AJIeKTpUUYeCKre IIell BeCbMa PAaCIIPOCTPAHEHBI

Puc. 180

,ﬂ‘ B ObiTy. IlpuBomsit mpumepbl. Ha memomncTpa-

A4 4B IIMOHHOM CTOJIe COOMPAIOT TIPOCTEHIITYI0 39JIeK-
! TPUUYECKYIO IIellb, HA JOCKE IIPUBOLAT €€ CXeMy
R2 (puc. 180). Bonpocer: nouemy Jjamiouxka JI2 He
Puc. 181 TOPUT, XOTS €CThb WMCTOUHUK TOKA, IIPOBOAHUKU

u morpedburent Toka? KakoBbI yciioBusA cyiie-
CTBOBAaHUS IIOCTOSAHHOTO 3JeKTpuuecKoro Toka? l[o Kakmx 1mop Oyaer
CYIIIECTBOBAaTh TOK B AaHHOU Itenu? IloueMy HEOOXOIMMBIM BJIEMEHTOM
9JIEKTPUYECKON IIelU SABJIAETCS MOTPeOUTEeb TOKa?

YHacTb 2J€KTPUUYECKON IIEMM HAa3BIBAIOT YYACTKOM IIeNH. Y YaCTOK
el MOXKET COCTOSTh W3 OJHOTO JJIEMEHTA WA U3 HEeCKOJIbKUX dJIe-
MeHTOB. IIo cxeme BBOAAT MOHATUA O TOCJIEIOBATEIBHOM U TapaJlIesb-
HOM coenmHeHUU. Bonpocvl: KaK coenmHeHBI jamnouku JI12 u JI3? Kak
OIIpPEeNeJINTL COIPOTUBJIEHNE yUacTKa Ilenu ¢ Jammoukamu JI1, JI2, JI3?

Kak ompepensiercs cujia TOKAa, HAPSAMKEHNUE U COIMPOTUBJIEHUE YUACT-
Ka Ienu C IOCJefoBaTeIbHBIM U IapajuieabHbIM coeaumbneHuem? Ilo jio-
TUKe yueOHUKa KPaTKO PacCMaTPUBAIOT COOTBETCTBYIOIIHNE 3aBUCHUMOCTH.

OrpaboTka WM3yYEeHHOTO MaTepuajia OPTraHu3yeTcss IIPU pelle-
HUU DKCIEPUMEHTAJbHBIX, KAUECTBEHHBIX U KOJHUUE-
CTBEHHBIX 3amad.

1. Ha ocHOBe 3aKOHOB IIapaJjijieJIbHOT'O COeOUMHEHHUs IIPOBOOHUKOB IIpen-
CKaXHuTe, KaxKk " II0YeMy HU3MEHATCA IIOKa3aHUudA HpI/IﬁOpOB IIpu 1mon-
coenuuenuu pesuctopa R2 (puc. 181). (Cmauana o6Cy’KIamOT OTBET,
3aTeM OJUWH M3 IIKOJBHUKOB IIPOBOOUT BKCHepI/IMeHT.)
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2. MoXHO JIM BKJIIOUNATH B DJIEKTPUUYECKYIO Ilenb ¢ HampsxeHuem 220 B
npubop, Ha KoTropoMm Hamnwucazo: 30 Om, 5 A?

3. Ilpu wusMepeHWUW OKasajgoCh, UYTO CHJIA TOKa ueped pesuctop RI
(cm. puc. 181) pasua I =0,9 A +=0,1 A, a HaupsaKeHnue Ha HEM DPaBHO
U=5,6 B=+0,2 B. Onpeznesnnre COIPOTUBJIEHNE pe3uCTOpa. Bo3aMOIKHO
JU ONpeIeJuTh ero TOUYHO?

Pemaror sagaunu: II., Ne 516, 519, 523.

Bonpocvy, TIpu pelIeHuM 3ajau: IOYeMy SJIEeKTPUUECKHUI TOK He
BO3HUKAET B NPOBOJHUKE 0e3 MCTOUYHMWKA TOKA, HAIIPpUMEP B MOTKEe
MenHOUN MpoBoioKu? IloueMy HMCTOYHMK TOKA — OCHOBHOMI 3JIEMEHT
mpocreiimieii syeKTpuueckoil menm? Kaxkwme HMCTOYHMKU TOKa BaM
usBecTHbI? Ilouemy HeoOXomAMMBI pasHble MCTOYHUKHN Toka? Kaxue
IpOIeCChl MPOUCXOASAT B HMCTOUHHKE ToKa? 3a CUET Uero IPOUCXO0-
nuT pasgesenme 3apanoB? Kak m3o0paskamTcs B cXeMaX dJIeMEHTBI
9JIEKTPUUECKUX IIeIei?

III. Bonpocvt. Ons 6bileseHus 2lA6HO20: UTO TaKoe JJIeKTpuUde-
ckuit Tok? B Kakux cucremax oH cyiiecTByer? I3 yero cocTouT mpo-
crefimasa sjieKTpuUyecKas menb? YUTo sSBIAsSETCS BHEITHUM (BHYTPEH-
HUM) yuyacTKoOM menmu? Kaxkme 3aKOHOMEDPHOCTH 3JIEKTPUYECKOTO TOKA
ISl yYacTKa I[eNM Mbl y3HaJIU?

Homawnee szadanue: § 108; II., Ne 526, 527.

Ypok 3. JlaGopaTtopHas paborta «U3yyeHue
nocnepoBpartesibHOro U napasJiesibHoro coeagMnHeHusa
NpPOBOAHUKOB»

NHCcTpyKINA yueOHMKA JOCTATOUHO HoJiHasA. Ilole3HBI TaKiKe clie-
IYIOIIEe COBEThI IO OpPraHM3anuu paboThl HA YPOKe.

I. Yuurens coobitaer mopsamok paboThl HA ypPOKe, oOpaliaeT BHU-
MaHNe Ha HHCTPYKIIMIO, II0 KOTOPOH BEIIOJHSAETCAI pabdbora. ®PpoH-
TAJIbHO TOBTOPAIOT 80NPOCHl: KaK IMOAKJIIUYUTH aMIepPMeTD IJIA U3-
MepeHUsi cuybl Toka? Kak MOAKJIIOYUTL BOJIBTMETD AJA U3MEPEeHUS
HaIpsAKeHUA Ha ydyacTKe menmu? Kak HOJKJIIOYUTH 3J€MEHTHI IeNH
nocyenoparenbHo? Kak gBa pesucTopa MOAKJIIOUUTH HapaijielbHO?

II. IIpumepHoOe comepsKaHuMe UHCTPYKIIUU (BBIZAETCSA HA HapTy).

1. HaszBauue pabGoTHhI.

2. O6opyaoBaHUe: IIPOBOJOUHLIe pesucTopbl 2 u 4 Om, peo-
cratr Ha 6 OmM, ucTouHUK ToKa 4—6 B, ammepmeTrp m BOJIBTMETP Jia-
6opaTopHBIEe, KJIIY U IIPOBOJA.

3. Teopusa: nuzyuyaemoe ABJIeHUE — IOCTOAHHBIN 3JIEKTPUYECKUN
TOK Ha yJacTKe IenW, ABa BUAA COEJUWHEHUH (BBIIOJHEHBI PUCYHKN),
3aKOHOMEDPHOCTU BTUX COENUHEHUM.

4. IlocaemoBaTeabHOE COeIMHEHHUE ITPOBOIHUKOB: a) 9KCIEPUMEH-
TaJbHO AOKakure, utro U = U; + U,; 6) mpoBeauTe m3MepeHUA U
C YYETOM IIOTPEITHOCTEH IIPAMBIX W3MEPEeHWi paccuuraiiTe obIee
COIIPOTUBJIEHWE yYacTKa, CPaBHUTe ero ¢ HasBaHHbIM — 6 Owm, cue-
JailiTe BBIBOIBI.

5. ITapanixenbHOE COeTUHEHUE IPOBOJHUKOB: a) 9KCIEPUMEHTAIb-
HO U TEOPETHUUECKU WCCIeAyHTe, KaK U IIoUeMy HU3MEHSIOTCS ITOKa-
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3aHUS MPUOOPOB HPU IMOAKJJIIUEHNHN ITapajjie;bHO K OLHOMY TIPOBOI-
HUKY IPyroro; 0) sKCIePUMEHTAJIbHO TOKAMKHUTE, 4TO 3aKOH OMa BBI-
MOJIHAETCA IJIs HAaHHOIO ydacTKa Iellu.

6. KouTponbHBIEe 3aJaHUs: HU3MEHAETCA JU CHUJIA TOKa Ha
yYacTKe Iely IPU HOJACOeAUHEHUN K HeMY eIlé OJHOr0 COIIPOTUBJIE-
Hus? Jlokakurte, 4TO 00Illee COIMPOTUBJIEHUE YUYACTKa IeNU U3 JBYX
mapaJjjielbHO COeTUHEHHBIX PE3UCTOPOB «MEHBIIIE MEHBIIIEro».

III. Jomawnee 3adarnue: yup. Ha c. 361 (1); II., Ne 524.

Ypok 4*. PeweHune 3apaud

Ucnonbayercsa marepuan § 109%.
Homawnee 3adanue: yup. Ha c. 359 (EI'9), c. 361 (2).

Ypok 5. PaboTa U MOLHOCTb NMOCTOSHHOIrO TOKa

3agauM ypoka: U3YUYUTHb PabOTy IMIOCTOAHHOIO JJIEKTPUUYECKOTO
TOKa Ha ydYacTKe Ilenu; cPOpMUPOBATHL YMeHHe XapaKTepu3OoBaTh
9HepreTUUYECKUe IIPeoOpa3oBaHUA HA ydJaCTKe IeIu.

I. B mauase ypoka pasOupaioT pelleHne AOMAITHUX 3amaud, (ppoH-
TAJIbHO OOCYIKIAIOT B0NPOCHL: KaKOe COIPOTUBJIEHUE MOIKHO IIOJY-
YUTHh B pe3yJbTaTe COeAMHEHUs TPEX peaucTopoB mo 2 Om? (CxeMbl
BBITIOJIHAIOT Ha AocKe.) Ilouemy HarpeBaeTcss IPOBOAHUK IIPU IIPO-
XOMKIEHUN SJIEKTPUUYECKOTO TOKa?

II. Nisyuenue HOBOro Marepuasia (15 MWH) OpPraHM3yIOT IO JIOTUKE
yueOHUKA: paboTa 5JIeKTPUYECKOTO IIOJIA TOKA Ha yJacTKe Lelu — Ha-

TpeBaHNe TPOBOAHUKA — BLIJEJEHNE JHEPruU U PACUET €€ ¢ IOMO-
mpio 3akoHa [[)Koyas—JleHIla — MOIMHOCTh KaK BasKHeHIas xa-
paxrtepuctuka mnmpubopoB — KIII[ mpubopos. IIpu pacckaze yumreinnb

ucroab3yer tabauny 36.

Tabauya 36
anBrnasaRa L A ALE
MNpeofpazozanne SHepPrum
B 9NeKTpuYyeckon uennm
BuyTpeHnHunii yaacTox nemnn BaenrHnii ygacTok nenu
(MCTOYHMEK TOKA) (moTpedmTEN)
Mexatmi- TerutoBas,
MeXaHN-
JecKad, | | Omeprusa |:> Omeprua | |
yecKad,
XVIMIJecKas [ OIS monst [
11 IpyTVe W M XUMIdecKas
BUJIBI SHEPIVN " apyrve
BUIBI SHEPIUI

W, =W, — 3aK0OH COXpaHEeHNA DHEPTUN
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III. OTpaboTka MaTepuajia IIPOLOJIIKAETCA HPU CAMOCTOSATEIHLHOM
pellleHnH 3a 14ad.

Bapuanm 1

Omnpegenure paboTy TOKA, KOTOPBIM IIPOXOJUT Yepes JIAMIIOUKY 3a Bpe-
MsdA, paBHoe 10 MUH, IpU HOPMaJbHOM peskuMe padboTel. O60pPy O -
BaHWUe: JJaMIOYKa OT KapMaHHOro (POHAPUKA.

Ilpu BKJIIOUEHUM SJIEKTPOMOTOPA B ceTh Hampsskenmem 120 B cumia
TOKa, KOTOPBIII OH moTpediidger, paBHa 15 A. Ompexpenure morpebJisie-
Myt morHocTs u KIII moTopa, eciu COMPOTUBJIEHUE OOMOTKU PaBHO
1 Om. ITomckaska: Kakasag 4acTh SHEPruy MAET Ha HarpeBaHue?

Bapuanm 2

OmpezennuTe CONPOTHBIEHVE JIAMIIOUYKN IIPU HOPMAaJbHOM pPerKuUMe pa-
6otrel. O6OpPyJOBaHIMeE: JIJaMIIOUKa ObBITOBOTO ocBereHusa Ha 100 Br.

Cuia TOKa, IOTPEeOIAeMOTO 3JIeKTPOABUTATEeIeM IOABEMHOIO KpaHa
upu pabore nox HamnpsixeHueMm 380 B, pasua 20 A. Uemy pasen KIIII
yCcTaHOBKH, ecau rpys3 maccoit 1000 Kr KpaH TOZHUMAET HA BBICOTY
19 m 3a Bpems, pasBuoe 50 c?

IV. Jomawmnee 3adanue: yup. Ha c. 372 (1); II., Ne 535.

Ypok 6*. PeweHue 3apad

Ilyis pelleHusa peKOMeHAyeM HcIoJib3oBaTh 3amaunuk (II., Ne 528,
531, 532) u u3BeCTHBIA AUAAKTUUYECKUII MaTepuas. [[OMOJTHUTEITHHO
mpeaaraeM 3ajgadu.

1.

B sjexTponnuTke meperopena cumpainb. 1A 3aMeHBI HANIJIU IIPOBO-
JIOKY M3 TAKOTO Ke MaTepuaja, HO C IOIePedYHbIM CeueHueM B 2 pasa
MeHbIIUM. UTO HY}KHO C[ejaTh, YTOOBI COIPOTUBJIEHWE HOBOU coupa-
Y OBLIO PABHO COIPOTHUBJIEHMWIO MPEKHEH CHUPAIn?

Omnpegennre MUHNMAJIbHO BO3MOXKHOE COIIPOTHUBJIEHUE TeJia UeJIOBeKa,
ecau cuia Toka 0,1 A ysKe cMepTeNbHO OllacHA, a HAIPSKEHUe OCBe-
TuteabHoil cetu 220 B. OmeHnTe TUINYHOE 3HAUEHNE CONPOTUBJIEHUS
TeJia YeJIOBeKa.

OmeITHl ¢ KAKMMU MIPOBOAHUKAMM OJWHAKOBOT'O CEUEHUA W B KaKON
OCJIe0BATEJILHOCTU HAL0 HOCTaBUTH (puc. 182), 4TOOBI SKCIIEPUMEH-
TAJbHO [0Ka3aTh TUIIOTE3Y O IPAMO MPOIOPIIMOHAIBHON 3aBUCUMOCTHI
COIIPOTHUBJIEHUA IIpoBoAHUKA OT ero aamubl? (OTBeT. C Takum Ha-
0OpOM IIPOBOJHUKOB THIIOTE3Yy He A0KAa3aTh.)

Homawnee 3adanue: yup. Ha c. 373 (EI'9); II., Ne 537.

Menb

Cepebpo

ANOMUHUIN

XXeneso

Puc. 182
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Ypok 7. dnekTpoasMXyLlas cuia.
3akoH Oma ons noJiHom uenwu

3amauM ypoKa: NOPONOIKUTH (OpMHUPOBaHUE IIPENCTABJIEHUI O
TIOJHOM 3aMKHYTOM 5JIEKTPUUYECKOI! IIeNM M CPeJICTBaX €€ OIIMCAaHUA
(moHATUAX ¥ 3aKOHAaXxX); chopMHUpPOBATL yMeHHe pellaTh 3aJauud Ha
ucmoJb3oBaHue 3akoma Owma.

Ilnan ypoka

Jdransl ypoka Bpems, muH IIpuémpr 1 MeTOIBI
I. IToBropenue. ITocTanoBKa 7—10 @DpoHTaANBLHBIA ompoc. Bae-
y4eOHOU TpoGJIeMbl ypoOKa IleHUe y4YUTess
II. isyuenue u oTpaboTKa 25—30 Pacckas. Becena. IlocTamos-
HOBOTO Marepuaja Ka OmbITOB. PelrieHue 3amad
III. IloxBemeHme WTOTOB. 5—7 Bripenenme riaBHOro. Co-
IMomarlrHee 3ajgaHve O0IIeHNe YUUTeNs

I. KpaTko (GpoHTAIBHO OOCY:KIAIOT peIllleHre AOMAIITHUX 3amad.
Ilepen mocTaHOBKOM yueOHOIM HpPoOJeMbl YPOKa IIPOBOIUTCS Oecema
o 60npocam: M3 KaKWUX 3JIEMEHTOB COCTOUT 3JIEKTPUYECKad IeIb?
3aBUCUT JU CUJIa TOKa, UAYIIETro Yepe3 Pes3uCTOpP, OT HCTOUYHUKA
Toxka? [[na yero ciay:XuT uctouHmMK ToKa? Kaxkasa dusuueckas Beam-
ypHa XapaxkTepusayeT sjieKTpuuyeckoe mosie? HampsskeHue Ha pesu-
crope 10 B — uto sT0 3HaumT? KaKme MCTOUHMKU TOKAa BBl 3HaeTe?

MbI U3yUnUIN 3aKOHOMEPHOCTH ITOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKa
Ha ydacTke menm — 3akoH OMa u IIpaBuja COeIUHEHUU PE3UCTOPOB.
Ceromusa mepel, HAMU YueOHAs npobJieMa: KaKOBBI 3aKOHBI ITOCTOSH-
HOTO 9JIEKTPUYECKOTO TOKA [JIs TOJHOU 3aMKHYTOM IIeIlu.

II. ITpuBeném mocaemOBaATEJBbHOCTH M3yUYEHUSA HOBOTO MAaTepuaJa.

1. Pop mMCTOUHMKA TOKA — pasfeljieHue 3apsfoB, MOAJepiKaHue
9JIEKTPUUYECKOTO0 HOoJisA B 1menu. Ilo pucyuary 15.9 yuebHUKA 00CyKIa-
IOT 80NPOCHL: KaKOUW YYaCTOK IeNU ABJSEeTCA BHEITHUM, a KaKol —
BHyTpeHHUM? KakKoBO ycijlOBHe CYII[eCTBOBAaHUSA BO BHEITHEM yYaCTKe
menu saexkTpuueckoro moasa? (O TBer. CylmecTBoBanme 3apsfoB +q u
—q Ha KoHIax nenu.) Ho mpu cyliecTBoBaHUU TOKAa, T. €. IIPU JBU-
JKEeHUU BSJIEeKTPOHOB, IIOJOMKUTEJIbHBIN 3apsj KOMIIeHCUpyeTcs. BbI-
CKa’KUTe IPEAIOJOMKEHNE, UYTO JOJYKHO IIPOUCXOAUTH B KHCTOYHUKE
TOKa U 3a CUET Uero.

2. Yuurensb HaéT ompeaegeHre CTOPOHHuUX cui. OTmeuaer, UTO pa-
0oTa 9THUX CHJ HOAJEeP;KUBaeT 3JeKTPUUECKOoe I10Je B e, KOTOPOoe,
B CBOIO Oouepelb, coBeplmaeT pabory Ha yuyacTkax renu. OmuceiBaer
PasHYI0 NPUPOAY CTOPOHHUX CHJI. BOnpocsl: UTO TaKoe CTOPOHHUE
cunbi? Kakwue, Hampumep, 3TO IIPOILECCHI?

3. BBoguTca sHepreTmueckas XapaKTEPUCTHUKA CTOPOHHUX CUJ —

BIEKTPOABMIKYINAA CHIA: ¢ = qT. Bonpocwst 0as opeanusayuu Gece-
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Obl: B KaKMX eIUHUIAX CJIeNyeT HN3MepsaThb l(g'
9OC? Yro xapaxrtepusyer 9IIC? B uém pas- |I
anuue ucTouHMKOB TokKa ¢ IC 12 u 1,5 B? J

4. Jlajee Ha OCHOBE B3aKOHA COXPaHEHUS ~
9HEPTUU TeOopPeTHUYeCKH II0JaydarT GopMyay I\ I
3akoHa Oma OJid HOJHOW IleIu. £|

Pemmaror 3agauy.

RaK 1 IIoYeMy H3MEHAITCA IIOKa3aHUA BOJIBT-

MeTpa IPU yBeJIMUEHUUM COIIPOTUBJIEHUSA pPeocTa- Puc. 183
ta (puc. 183)?

Pemenue. Teoperuuecku Ha OCHOBe 3akoHa OMa MOXMKHO IIpes-
cKasaThb IIOKasaHUs BOJbTMETpa. Ha ydacTKe Iienu Py IPOBEeNeHUU
omnmbITa OAHOBPEMEHHO IIPDOHMCXOAUT YBeJHNYEHMNE COIIPOTHUBJIEHUA U
YMeHbIIIeHNe CHUJIBI ToKa. J[Jis oTBeTa Ha BOIIPOC HEJIb3s MCIOJIb30-
BaTh 3akoH Oma U = IR pjisa ydJacTKa IIeIu.

N3 sakoma Oma s moJsiHOM Ienu [ = BUIHO, YTO IIpU

«©
R+r
TaHHOM HCTOYHUKE TOKAa, a 3HAUUT, IIOCTOAHHBIX ¢ U I, IPU yBeJIU-
YeHUU COUpPOTUBJIeHUss R ymenbiaerca cuiyia Toka I. Ho m3 3axkona
Oma B npyro#t dopme sanucu ¢ = IR + Ir = U, + U, crexyer,
4YTO npu ymeHslneHuu U, . ROMKHO yBenwmuutbes U,,.,. Taxkum o06-
pasoM, IIOKa3aHUA BOJBTMETDPA AOJKHBI YBEJIWUYUTHCH.

IIpoBepsAOT TeopeTUUecKoe IIpeAcKasaHne dKCIePUMEHTOM.

5. Kax ompemenutrs 3IC coeAMHEHHBIX BMECTE HECKOJBKUX WC-
TOYHUKOB TOKa? [Jig pemieHus 3agadyu OPraHU3YIOT paboTy ¢ yueb-
"HukoM (pumc. 15.11). [Iasa TpeHUPOBKU IpenaararmT onpeneautb IIC
B IIeN U3 YETHIPEX MCTOYHUKOB TOKa. UeMy paBHO COIPOTHUBJIEHUE
yJacTKa Ied ¢ HeCKOJbKUMU MCTOYHUKAMHU TOKa?

II1I. Bonpocot 0as nodeedenHus umozo6 ypoOKa: MOXKHO JU YTBEp-
JKIATh, UTO M3MEHEeHHNe COIPOTUBJIEHUS OJHOTO IPOBOJHUKA IPUBO-
OUT K IIepepaclpefiesIeHNI0 HANPAXKEHUNI MeXXKIYy BCEMU yYacTKaMU
menu? Yrto mpum sToM Bcerza coxpausercsa? OAMHAKOBO JU 3JIEKTPU-
YecKoe II0Jie Ha PAa3HBIX YyYacTKaX 3JEeKTpUUecKou menu? MsmeHs-
eTcs JI BJIEKTPUUYECKOe IMOoJie HAa yJacTKe Ilelu IIPU U3MEeHEeHUU ero
counporuBienua? Yro xaparxrtepusyer IIC? Ot uwero 3aBucutr IC
ucrtouHuka Toka? (OrBeT. OT ycTpoiicTBa MCTOUHUKA.)

Homawnee sadanue: § 111—113%; yup. Ha c. 372 (2, 3).

Ypok 8. JlabopaTtopHaa pabota «UamepeHne 3A4C
U BHYTPEHHero ConpoTuBJieHNa UCTOYHUKa TOoKa»

Ypor opranusyerca no mHCTPyKIuu ydedHuka (c. 403). IIpumepst
KOHMPOJLbHbLLX 60NPOCO8: KaKWe HaydHble (PaKThl IMOJYUYEHBI B XOJe
9KCIIePUMEHTAJbHOTO ucciaenoBanus? Kaxkue IIpeAnososKeHUss UuC-
IOJIb30OBaHbI IIPU BLIOOpPE MeTona M3MepPeHuA (PU3UUYECKUX BEJIUUYNH?

Ypok 9*. PeweHue 3apay

B Hauajse ypoka OpraHuayercs MIPOBEpPKa MAOMAIIHEIro 3aMaHu’s:
OBOe INKOJbHUKOB IIMCbMEHHO BBIBOAAT 3akoH Owma [ad DTOoJIHOM
menu, (PPOHTAIBLHO II0 BOIPOCAM IIPOBEPSAETCS pPeIlleHue 3agad, IIa-
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pajIelbHO TOBTOPAETCA TeopeTHuecKUil Mmarepuas. Ilamee mpenmo-
JjaraeTcsa KOJIJIEKTHBHOE U WHAWUBUAYyaJbHOE pellleHre TUNUUYHBIX 3a-
Iad, B TOM 4YucJie dKCIepuMeHTaNbHbIX. [IpuBegéM npuMeps! 3a I a d.
1. OmpepesnTe CONPOTUBJICHNE JAMIIOUKM, €CJIU Ha €€ I[OKOJie HAIKMCAHO:
26 B; 0,12 A.
2. Hamnpsi’KeHre Ha Pe3UCTOPE YBEeJIWUYMWJU BABOE, a CUJA TOKA B HEM yBe-
JWYUIIACh TOJBKO B IOJTOpa pasa. MosKkeT i Tak OBITH W mouemy?
OrBerT. Eciu HanpsiKeHNe U CuUjla TOKA Ha yUYacTKe IeNu HU3Me-
HAIOTCA HEOJUHAKOBO, TO 9TO O3HAYaeT, UTO COIIPOTUBJIEHUE NaHHOTO
pesucTopa uaMeHugoch. Mosker Jiu Takoe ObITh? [la, MOKeT, TaKk Kak
COIIPOTHUBJEHNE IIPOBOAHUKA C POCTOM TeMIlepaTyphbl YBEJINUYUBAETCH.
Taxkoe saBienne HabJIIOJAEeTCA, HAIPUMED, B 9JIEKTPUUECKUX JaMIax,
B KOTOPBIX IIpU pPaboTe CIMpajib HarpeBaeTcsa U €€ COIPOTUBJIEHIE
yBeJIMUUBaeTCA.
3. BricKaskuTe r'uIoTesy, Kak U MouemMy Oy[eT U3MeHATHCA HAKaJ OfUHAa-
KOBBIX JIAMIIOYEK NIpU 3aMbIKaHuu KJioda (puc. 184). IIpaBuibHOCTH
IPEAIIOJIOMKEHNUS MPOBEPhTE DKCIIEPUMEHTAIBLHO.

4. BbICKasKuTe TUIIOTE3y, KaK U [o4eMy OyAyT H3MEHATHCSA IIOKA3aHUS
ammnepmerpa (puc. 185), ecau TouKy A MMOOUEPETHO COENUHSTH MEIHOI
mpoBoJIoKO# ¢ ToukamMu B u C. ChopMyIupoBaHHOE MPEAIIOJOKeHUe
IpPOBEPbTE SKCIEPUMEHTATIBLHO.

5. Kakoit ycraHOBKOII HaJ0 BOCIIOJbB30BaThbcA (puc. 186), uTOoOBI IIpoOBe-
PUTHh TUIOTE3y: CHJIa TOKA B IIPOBOSHUKE IIPSIMO IIPOMOPIIMOHAJIBHA
HAIPSXKEHNUIO0 HA KOHIAX IPOBOAHUKA?

6. Vop. ma c. 372 (6).
Homawnee 3adanue: yup. Ha c. 372 (4, 5).

Ypok 10*. PeweHue 3apauy. CamocrtoasTenbsHaa pabora

I. Kakue 3HAHUA O IIOCTOSIHHOM 3JEKTPUUYECKOM TOKE CJeayeT
nomuuTE? C sTOrO 60npoca HaumHaeTcss moBTopeHue. C MIOMOIILIO
BOIIPOCOB YUYUTEJsI BBIJEJISAIOT rjaBHoe. Ha [0CKe KOJJIEKTUBHO 3a-
HOJHAIOT Tadbaumry 37.

H+—o— | 60—
rea ]l

Puc. 184 () ()
A B |_{|7 |_{,_®_

v
——2 (3) (4)

Puc. 185 Puc. 186
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Tabauya 37

NocTosHHLIV 2ne Krpwe YeCKNA TOK

DAKTHI y ABIISHYIZ
* DIeKTPUYECKHUIl TOK — YIIOPALOUYeHHOE IBIKEeHIe
2JIEKTPUUYECKUX 3aPAL0B
¢ JleficTBUSA 3JIEKTPUYECKOr0 TOKA

JIeKTpuUecKas mens — GusndecKas CUCTeMa,

B KOTOPOM HabJ/I0aeTcsA IBJIEHUE «9JIEKTPUUECKUI TOK »

Mopnens. Cpepcrasa onucaHys

¢ XapaKTepUCTUKU dJIEKTPUIECKOI'0 TOKA —
CHJIA TOKA, HATIPSI?KeHNe

° CKOpOCTL paciIpoCTpaHeHnA 3JIEKTPUYECKOI'O II0JIA —

300 000 x™m/c
* VuacTok menu u 3akod Oma: I= E
£
e Ilonuas menb u 3akoH Oma: J= c
R+r

3aKOH COXPaHEHUA DHEPTUU B ITIOJHON 3aMKHYTOM
menu: A, =@

Cnepcrems. J_Jp'jJJ‘jJ's'Hej-J'jJ' ISP

e PacuéT cuabt TOKAa, HAIIPpAMKEeHUA U COIIPOTUBJIEHUA

¢ IIIupoKoe UCIIOJIb30BAHNE AEeNCTBUN SJIEKTPUUECKOTO

TOKa Ha MIPOU3BOJACTBE, B OBITY
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II. KouTposb 3HaHUWiI TPOBOAUTCSI B (pOopMe IIMCbMEHHOHN pabo-
THI II0 BBINOJHEHWIO TECTOB WJM DPENIeHUsA 3aJad IO BapUaHTaM.
TecThl MOKHO CPABHUTEJIBbHO JIETKO COCTABUTH W3 3aJaHUI M3BECT-
HBIX TOCOOUIl, TUNIUYHAA KOHTPOJIbHaAA paboTa HmpUBeJeHa B KHUTE:
Koutpoas smanuii yuamwmxcsa mo ¢usuxke B VI—X Kiaccax cpen-
Heli mkoabl: Humakrt. marepuwanbl / Iloxm pex. 9. E. 9BeHUUK,
C. d. IIamamra. — M.: IIpocsemenue, 1986. — C. 39. Ilpu KoH-
CTPYUPOBAHUHU TECTOB JKeJaTeJbHO, KaK U IpeKae, yIAeJIuUTh BHU-
MaHHe (POPMHPOBAHUIO METOHOJIOTUUECKUX 3HaHuil. IIpuBeném He-
CKOJBbKO IPUMEPOB 3amaHuii.

1. VI3 nmpuBenéHHBIX BBICKA3bIBAHUII BBIOEPHUTE OTBET, B KOTOPOM Iiepe-
YHUCJIEHBI TOJIBKO XaPaKTEPUCTUKU DHIEKTPUYECKOTO TOKA.

A. Cuna Toka, Hamps:keHue, sJeKTpoH. B. Cuiaa Toka, 3aKOH
Oma, sjmexkTpuuecKuii Toxk. B. Hampsixenume, cOmpoTHBIIEHHE, 3JIEK-
Tpuueckas nenb. I'. Cuma Toka. II. Her BepHOro orsera.

2. Kakoe u3 NPUBEJEHHBIX HUMKE IIPEIIOJOMKEHUN IMIPOBEPUJ CBOUMU
oneitamu I'. Om?

A. Cuna Toka — BequumHa mocrosuHas. b. Cujaa Toka Ha ydacT-
Ke IeOM 3aBHUCHUT OT HampsikeHmsa. B. Cuia Toka Ha ydJacTKe Ienu
OpPAMO ITPOIOPI[MOHAJbHA HAMPAMKEHUI0 Ha 5TOM ydyacTKe U obOpart-
HO IIPOMOPIIMOHAJbHA CONPOTHUBJIeHUIO ydacTKa. I'. CompoTuBieHue
yyacTKa IeOr 3aBUCUT OT CHJIBI TOKa u Hampsixkenusa. . Her Bep-
HOr'O OTBEeTA.

3. Kak sKcIepuMeHTaJIbHO OIPENeIUTh COIIPOTUBJIEHNE YUYacTKa Iiernu?

A. Uamepurs ammepmerpoMm. B. Ilo zakomy Owma pasmeniuTh Ha-
nps)KeHUe Ha cujy Toka. B. MsMepuTh ¢ mOMOIINBIO aMIlepMeTpa U
BOJILTMETPA COOTBETCTBEHHO CUJIy TOKA W HAIPsiKeHue, Mo QopmyJie
3akoHa Oma BeIIOJNHUTH pacuér. I'. ViamepuTrs BosbTMeTpoM. [I. OKc-
MePUMEHTAJIbHO ONPeNeIUTh HeIb3sd.

4. B kaxkom ciuyuyae 3akoH OMa A1 y4acTKa IelId HEBO3MOXKHO HCIIOJb-
30BaTh [JIA pacuéra CUJIbI TOKa?

A. Bcerga moxxHO mcmoJsib3oBaThb. b. Henp3s mcmosb30BaTh, ecau
COIIPOTHUBJIEHWE yuacTKa MeHsaercs. B. Henab3a mcmosb3oBaThb, ecau
COIIPOTHUBJIEHNE Ienu HeusBecTHO. I'. Heab3s mcmoab3oBaTh, e€cCJId
HeT ucTouHmMKa Toka. I[. Her BepHOro orsera.

IlepcieKTUBHBIM SABJIAETCSA WCIIOJIB30BAHUE NPOGEPOUHbLX pabom,
B KOTOpbI€ BKJIIOUEHBI SKCIepHMMeHTaJbHble 3amaHusd. lIpuBemém
IpUMep OJHOTO BAPHMAHTA IJIA UHIUBUAYAJIHLHOIO BBIIIOJHEHIS.

TeopeTuueckas 4acThb

1. KaxoBa ocHoBHasaA (pyHKIUA (GU3UUIECKOT0 HAOIIOIeHUA?

A. OrkprwiBath Teopuu. B. @urcupoBars paxTel. B. CTpouts mo-
nenu. I'. amepsaTs ¢usuueckue BeauduHbl. I[. OTKpbIBATH HOBBIE
SABJIEHUA.
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Puc. 187 Puc. 188

2. Kakyio u3 TpeaIo’KeHHBIX YCTAaHOBOK (puc.
187) ciaemyeT HCIIOJIB30BATH [IJisi IIPOBEPKU
TUIIOTE3BI O TOM, UTO CHJIA TOKA Ha ydJacTke T -
Ienyu He 3aBUCUT OT COIPOTHUBJICHUS?

Puc. 189
A. a. B. 6. B. 6. T'. 2. OI. Her Hy:XHOI
YCTaHOBKU. 1
3. MoXHO JU OIPOBEPTHYTH I'MIIOTE3Yy, IIPOBEAsd
BCero JIUIIIb OAUH OHBIT?
A. Bo Bcex ciayuasx Her. B. [la, MOKHO. e @
B. T'umoTessl B ombITax He JOKasbIBaoTCA. I. 2
B ombiTax Bcerma maMepsAT (pusMUECKHe Be-
Puc. 190

aununHbl. [[. Her BepHOro orBera.

4. B Kako¥él MmoC/JIeZoBaTEJbHOCTH HALO IIOCTABUTH OIBITHI, YTOOBI JOKAa-
3aTh 3aBUCUMOCTb COIPOTUBJIEHUS IPOBOJHUKA OT ILJIOUIALM IIOIleped-
Horo ceueHus (puc. 188)?

A.1u2.B.2u4.B.1u4.T.2u3. . 3ul.
5. Omnpenenure Buj coefuHeHUs ajgeKTpudyeckux jami (puc. 189). Orser
obocHyiTE.

HpaRTH‘IeCRaﬂ qacThb

6. BrImosHHUTE 9KCIIEPUMEHTATBLHOE KCCJIefOBaHNe AJIA OTBETa Ha BOIPOC:
KaK U IIoUueMy M3MEHATCS [TOKAa3aHUs IPUOGOPOB IIPU 3aMBIKAHUY 9JIEK-
TPUYECKOU Ilenu, a 3aTeM IIPU 3aMbIKaHUU TodeK I m 2 MexxAy co0oit
(puc. 190)?

IIOHOJIHHTQJILHLIO 3adaHuA

7. Ompegmenure mpeneibl U3MePeHUA, IEHY AeJeHUs U abCOJIOTHYIO II0-
T'PEIIHOCTh M3MePeHUsi IPUGOPOB, KOTOPHIE BbI MCIIOJIb30BaJIN.

8. K mosrocaM MCTOYHMKA TOKA IOJKJIOUNTE BOJLTMETD. Kak m3MeHAT-
Ccs ero moKasaHWA, €CJIU IIOCJIeA0BATEeJbHO C HUM IIOAKJIIOUYUTH APYroit
naboparopubiii BosbTMeTp? OTBeT OGOCHYyIITE.
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FMABA XIV. SJIEKTPUHYECKUN TOK B PA3JINYHbIX
CPEOAX

O6yueHmre, BOCIUTAHNE U PA3BUTHUE YUEHUKOB MOJIMKHBI OCYIIECTB-
JATHCA KaK CO3HATEJbHO ITaHUpyeMble aeiicTBus. IlosTomy B Haua-
Jle M3yUYeHUsA ITOTO pasnesia (GpUSUKU yUUTEJb HA OCHOBE ITKOJIBHOM
IporpaMMbl, METOAUYECKUX DPEKOMEHJAIUil, a TaKyKe CBOEro JUYHO-
ro ombITa pPaboThl ¢ ydamumucsa (GOPMUPYeT OCHOBHBIE Ieau obyue-
HUSA, KOTOPble KOHKPETU3UPYET IPU OOAYMBIBAHUU IIJIaHA YPOKA.

ITpu wmsyueHUM DTOU TEMBI BBIAEJSIOT TPU STala OPTaHU3AIUN
YyCBOEHUS MaTepuaJa: onpenejeHre (GU3UUECKOTO ABJIEHUA, OIU-
caHue sBJeHUs (PUBUUECKUMU BeJUUYNHAMU, 3aKOHAMU U APYTUMU
cpencTBaMu  (MCIIOJIB3YIOTCSA PAl3JIMUYHBIE MOJEJNN, MaTeMaTUYeCKUi
U BKCIEPUMEHTAJNbHBIN METOAbI), IPUMEPhl HPUMEHEHUs SABJIEHUSA B
TeXHUKEe U B KU3HU UYeJIOBeKa.

OnucaHve PU3UYIECKOTO ABJIEHUS CBA3aHO C BHIACHEHUEM ero IIpU-
poxbl. B namHOM cirydyae 9TO MCIOJIH30BaHME DJEKTPOHHBIX IIPECTaB-
neHauii. Takoi#t moaxoj] IO3BOJIAET C €AUHBIX IIO3UIIMI PacCMOTPETH
TOCTOAHHBINA 9JIEKTPUUYECKUH TOK B MeTajljlaX, dJIEKTPOJIUTax, rasax,
HOJIYyIIPOBOAHUKAX. B YaCTHOCTH, BBIJEJAIOT CJeAYIOIIUe OOIue II0-
HATUSA B pasfesie: HOCUTEJIUW JJIIEKTPUYECKOTO TOKA, HMPOBOAUMOCTD,
3aBHUCUMOCTh IIPOBOJAMMOCTH OT TeMIIEpaTyphl, BOJbT-aMIepPHAaA
XapaKTepuCTUKA.

dopMupOBaHUE MPAKTUYECKUX U HWHTEJJIEKTYaJIbHBIX YMEHUN —
OJlHa M3 OCHOBHBIX IleJIell IIPU M3YUYEHUU DJEKTPUUECKOTO TOKa B pas-
JUYHBIX CPeJax, UTO B 3HAUUTEJbHOI CTENEeHU OIpeessieT COoaepsKa-
HUe W METONUKY M3ydeHus marepuaia. PopMupoBaHHEe W KOHTPOJD
yMeHUII 00eCcIeuYnBalOTCSA IIOCTAHOBKOU U pPeIleHneM Pa3JINYHBIX II0-
3HABATEJBbHBIX 3a/la4, IIPU 3TOM CYIIIECTBEHHYIO POJIb UT'DAET MOTHBA-
nua yuebHoil meareabHocTr. OHA HOCTUraeTcsa IIPAMON IIOCTAHOBKOM
meau, padHoobpasueM cojepkaHusa QUSUUYECKUX 3a7au, pasHO0Opasu-
eM opM pabOThI, PAa3IUUYHBIMU (OopMaMU KOHTPOJS U IOOIIPEHUS.

ITepeuucium ocHOB8HbLe YMeHUs, (QOPMUPYeMble IPU UIYUEHUU
9TON TeMbl. YUEHUK [JOJI’KEeH HAYUYUTHCA KaueCTBEHHO XapaKTepu-
30BaTh JJEKTPUUECKUIN TOK B CpeElle IO OIIPEJEeJIEHHOMY ILJIaHy, Ha-
IpUMep: HOCUTEJUW 3apsaf0B U MeXaHW3M X 00pasoBaHUs, XapaKTep
IBUIKEHUA 3apsANOB B 9JIEKTPUUYECKOM II0JIe, & TaKiKe IPU ero OTCYT-
CTBUM, 3aBUCUMOCTH CHJIBI TOKA OT HANPAKEHUs, 3aBUCUMOCTH TOKa
OT BHEITHUX ycJaoBui. HeoOXoamMo HaydYUTh yUaIUXCS OIPENEJaATh
pasjauuHbIle IIapaMeTphl, HAIPUMEpP COIPOTUBJIEHWE IIPOBOJHUKA,
Maccy BeIllecTBa IIPU JJIEKTPOJIM3Ee, CKOPOCTH 3JIEKTPOHOB U 1P., a
TaxK’Ke [eMOHCTPUPOBATH $ABJEHUE IIPOXOKIEHUA SIEKTPUUECKOr0
TOKa B MeTaJlje, rase, 9JIEKTPOJUTE, IIOJYIPOBOIHUKOBOM JIHOJE.

B orTsimume oT mo3HABATEJBbHBIX 3a/Jady He BCE 3aJa4YUd BOCIUTA-
HUSA ¥ PasBUTUA MOYKHO SBHO BBIJEJIUTH. Pa3BUTHE TBOPUECKUX
CIIOCOOHOCTEM, MaMATHU, BOJHU OCTAETCsS JIUIIL 0003HAUEHHBIM. IlyTu
U CpEeACTBA AOCTUIKEHUSA DTUX 3ajad, a TaKyKe UX YPOBEeHBb B 0OJIb-
el CTeIeHU OCTAIOTCs [IeJIOM caMoro yuuteiad. J[Jisd OpMeHTHUDPOBKU
OpUBEAEM BOIPOCHI W 3aJaHUs, IIOMOTAIOIME 3aJaTh YPOBEHb (op-
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MUPOBAHUA BAKHEUININX JJIEMEHTOB MUPOBO33PEHUS TPU UIYUEHUU
paccMaTpuBaeMOM TEMBI.

1. Kaxkue ¢Qusuueckue cucrtembl madyuaiorcsa B Teme? Kakoe ¢u-
3UUecKoe sBJIEHWE paccMaTpuBaeTcs B KadecTBe ocHOBHoOro? Kako-
BBl OCHOBHBIE XapPAaKTEPUCTUKU IIOCTOSIHHOTO BJIEKTPUYECKOTO TOKa B
pasauuHbIX cpemax? [BUiKeHUe KaKUX 3apsfoB M3ydyaeTcss B TeMe?
Kaxkwue zapazap! cunraiorca toueuHbIMu? Kak sKCIepUMEHTaJIBHO [10-
KasaTb, UTO DJIEKTPOHBI ABJIAIOTCA HOCUTEJIAMU 9JIEKTPUUECKOTO TOKA
B Merasie (MOHBI B 3JjieKTpoauTe u Ap.)? MOXKHO JIM ONIpeAeUTH
TPAaHUITHI IPUMEHUMOCTH 3aKoHa OMa [Jd SJIEKTPUUYECKOrO TOKa B
raze? Ilouemy HeoO6XOAUMO BBECTU IIOHATHE O YETBEPTOM COCTOSHUU
BelrecTBa — ItasMe? B uém 3akJiouaeTcss MPUPOAA BIIEKTPUUIECKOTO
conporuBieHnAa? KaKoBbI OCHOBHBIE TEOPETUUYECKUE ITOJOKEHUS U3-
yuaemoii Tembl? Karkme MOKHO HPUBECTH HPUMEPHI HCIIOJIb30BAHUS
3aKOHA COXPAHEHUS SHEPTUU s O0bACHEHUA MU3yUYaeMbIX SBJICHUN?
Kaxr 00bACHUTHL OTHU CBATOTO JJIbMa, KOTOPbIE OBLIVM Ha3BaHBI TaK B
Cpennue Bexka? KaxkoBa npupoga momuauun? IlpuBeauTte mpuMephl IPO-
ABJIEHUA B OBITY 9JIEKTPUUYECKOrO TOKa B rase. VMeeT ju 3HaueHUe
Xa0THUUEeCKOe IBUIKEHUE DJIIEKTPOHOB B METAJIE [JIA DJIEKTPUUIECKOIO
Toxka? B uém 3akjrouaeTcA OIpeNesIEHHAA YCJIOBHOCTb MOHATUU «IU-
SIEKTPUK» U <«IPOBOTHUK» ?

2. KakoBbl 00I1ie u 0COOEHHBIE UePThl 9JEKTPUUECKOI'0 TOKa B
pa3inuHBIX cpenax? UTo ABIAETCA MPUUYMHON CYII[eCTBOBAHUA DJIEK-
TPUYECKOro TOKa B Toll muu umHOU cpene? Ilouemy, HeCMOTpA Ha Aeii-
CTBUE BJIEKTPUUYECKOTO IIOJIsA, SJIEKTPOHBLI B MeTalljie APeHdyoT ¢ Io-
CTOSAHHOM cpenmeil ckopocTbio? Ilouemy wmHOrga NIpU OIPEAEJIEHHOM
JJIEKTPUUYECKOM HANPSKEeHUM YMEHBbIIIeHUe NaBJIeHUA rasa, a 3HAUuT,
W Yucja 3apANOB NMPUBOAUT K YBEJWYEHUIO CUJbl TOKa? Brigenurte
IEeNOYKY NPUUYUHHO-CJIEICTBEHHBIX CBA3€l DU BOSHMKHOBEHUU TOKA
B IBYX9JIEKTPOAHOI 2JeKTPOHHOU Jamiie. Ilouemy mpu 00bICHEHUU
OIIBITOB TOBOPAT, YTO MOHM3ATOP CO3JAET CBOOOMHBIE 3apANBI?

3. Kakue ¢usmuecKume 9KCIEPUMEHTHI MOTYT CJIYKUTHL KPUTEPHU-
€M HCTUHHOCTU CJIEAYIOIINX TEOPETUYECKUX IIOJIOKEHUI: dJIeKTpuUe-
CKUII TOK B 9JIEKTPOJIUTAX — HAaINIPaBJIEHHOE JBUKE€HUE MOHOB; KOH-
TaKT OBYX HOJIYIIPOBOJAHMKOB PAasHOrO TUIla 00JIafaeT OLHOCTOPOHHEHN
TIPOBOJUMOCTBIO; CHJIa TOKA B CpeJie 3aBUCUT OT KOHIIEHTPAI[UU CBO-
OOIHBIX 3apANOB U HANPAKEHHOCTH 3JIEKTPUYECKOTO IIOJIS; Macca
BEIIeCTBA, BBIAEISEMOTO ITIPU JJIEKTPOJN3€e, 3aBUCUT OT 3JIEKTPO-
XUMUYECKOTO SKBUBaJeHTA W Ap.? [oKasKkuTe, UTO 3JIEKTPUUECKUH
TOK B CpeJax WMeeT BaKHOe HAPOMHO-XO3dICTBEHHOE 3HaUYeHUeE.
B uém BhIpaskaeTcs pa3BUTHE HAIIIUX 3HAHUN 00 BJIEKTPUUECKOM TOKE?
KakoBa TeopeTmueckas MOJeslb NyroBOoil cBapKu (TOKa B BaKyyMe
u 1p.)? CBsI3aHBI JIM TOKU B IENSIX dMUTTEP—0asa, KOJLIEKTOp—0asa
IPUYNHHO-CJIE[CTBEHHOU cBA3bI0? KakKoBa mpumumHa HMCKPOBOTO pas-
pana?

4. C sJeKTpuUYecKUM TOKOM B KaKHX Cpelax Mbl BCTpeuaeMcsd B
opiTy? Kakme KauecTBeHHBIE U KOJIMUECTBEHHBIE DA3JINUYUA CYIIIe-
CTBYIOT Y TOKa B MeTaJlJIaX, KUIKOCTAX, Iadax, IOJYIPOBOAHUKAX,
Baxkyyme? IIpum Kakux YyCJIOBUSAX KOHTAKT ABYX IIOJYIPOBOJHUKOB
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pasHBIX THUIIOB OyAeT IPOBOAWUTH TOK B oOomx HampaBiaeHuax? Ka-
KHe MOIeJU SBJIEHUN u O0BeKTOB HCIOJB3YIOTCA B JAHHON Teme?
IIpuBeguTe mpuUMephl HCIIOJIb30BAHUA JJIEKTPUUECKOrO0 TOKA B TeX-
Huke. Kakue nBe mpoTMBOMEHCTBYIONME IPUUYNHLI 00ECIIEUNBAIOT CY-
IIeCTBOBAHME IIOCTOAHHOTO 3JEKTPUUYECKOTO TOKa? 3aBUCUT JU CO-
IPOTHUBJIEHNE rasa OT dJIEKTPUUECKOro HampsixeHusa? OieHuTe 3TO
sIBJIEHVE C TOUYKM 3PeHUus eJUHCTBA MaTepUaJIbHOI'0O MUpPA.

Temoit «IJIEeKTPUUECKUHA TOK B PA3JIMYHBIX CpefaX» 3aKaHUMBAET-
csa usyuenme pusuxku B 10 KJiacce, IOTOMY CIeAyeT MPeqyCMOTPETh
IJIAHUPOBaHWE TOBTOPEHUs, 0000INeHUA U KOHTPOJIA.

Ypok 1. OCHOBHbIE€ MOJIOXXEHUS 3JIEKTPOHHOW Teopuun
nPOBOAUMOCTN MeTasJioB

3amaum ypoKa: BBIJEJIUTH OCHOBHBIE IIOJIOJKEHUA 3JE€KTPOHHOI Te-
OpUU IPOBOLUMOCTH METAJIJIOB; IMOBTOPUTH MATEPHUAJ TEMBbI «3aKOHBI
MOCTOSAHHOT'O TOKa»; IPOLOJIKUTL (POPMHUPOBAHNE YMEHUSA HCIIOJIb30-
BaTh OCHOBHBIe moJioxxkenusa MKT.

Ilman ypoka

Jdransl yporKa Bpemsa, mun IIpuémsbr 1 MeTOaBI

rI[OMaI.T.IHe(—Z‘ 3alaHue

I. Berymenue 4—5 Pacckas yuurens. 3amuch
Ha3BaHUS TEMbL

II. Usyuenue u orpaboTKa 30—35 Pacckas. 3anmcu B Terpanu.

HOBOTO MaTepuaJja Becemna. Pa6Gora c yuebHU-
koM. Pemenne samau. OnbeiT

III. IlomBemeHue WUTOTOB. 4—5 @DpoHTANBHBINA ompoc. OreH-

Ka 3HaHUA yJdamimuxcsd.

Coo01rienne yuIuTess

I. B sT0oli TemMe mPOAOJIKAIOT pacCMaATPUBATH ITOCTOAHHBINA BJEK-
TpuuecKuii TOK. IlpencraBieHumss 00 5TOM SABJIEHUU CYIIIECTBEHHO
oboramatorcsa. Toku GbIBAIOT B PasHBIX Cpelax, UX 3aKOHOMEPHOCTU
HEOJAWHAKOBBI, IPUMeHeHNe PasHOOOpa3Ho. Yualluecs 3HAKOMATCA C
PasIuUYHBIMU MPUOOPAMU ¥ YCTAHOBKAMM’, KOTOPHIE KCHOJIB3YIOTCS
ISl M3YUYEeHUsS TOKOB WJIN ABIAIOTCA TEXHUUYECKUMU YCTPOHCTBAMU
Ha OCHOBe JelcTBus TOKa. IIo yu4eOHUKY IIKOJBHUKMN (C KOMMEHTa-
pPUAMU yUUTeJA) BHAKOMATCSA CO CTPYKTYPOIl TEeMBI.

II. Yuebnaa npobsema: KaKOBBI OCHOBHBIE TeOPETUYECKUE II0JIO-
JKEeHUS DJIEKTPOHHOI Teopuu, Ha 6a3e KOTOPBHIX OyAeT M3ydyaThbCAd AB-
JIeHVe CYIIeCTBOBAHUSA 3JIEKTPUUYECKOTO TOKA B Cpelax.

W3yuyeHme IIOCTOSAHHOTO 3JEKTPUUECKOT0 TOKa BO BCEX cpegax
OCYIIECTBJISETCA IO €IMHOMY ILJIaHY.

1. Kakue 3apsaabl ABJISIOTCS CBOOOAHBIMU M KaKOBa IPHUPOLA UX
obOpasoBaHUuA?
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2. XapakTep ABMKEHHS CBOOOLHBIX 3apsAmOB IIPU OTCYTCTBUU U
HaJIU4YNU 3JIEKTPUYECKOI'O IIOJIdA.

3. BosbT-amMnepHas XxapaKTepPHUCTHUKA 3JIEKTPUUYECKOTO TOKA B TOH
WNJIN UHOU cpene — OCHOBHasA 3aKOHOMEPHOCTH ABJICHUA.

4. PusuvyecKue ABJEHUA, 00yCJIOBJIEHHBIE CYIIEeCTBOBaAaHMEM TOKa
B TOM MJIX WHOU cpene.

5. TexHuuecKue yCcTPOUCTBA W UX IPUMEHEHUE.

KemarenpHo miaaH cocTaBUTHL B BuAe Tabuauibl. llajee Ha mIpu-
Mepe TOKa B MeTajiiaX (QOPMYJIUPYIOTCA OCHOBHBIE ITOJIOXKEHUS BJIEK-
TPOHHOM TEopuu.

W3yuenue sTOr0 MaTepuasia HAUMHAETCA C 60npoca: KaKue JacTu-
bl SABJSIOTCSI HOCUTEJISIMHU BJIEKTPUUYECKOTO TOKa B Merasiax? s
oTBeTa opraHusyerca pabora ¢ y4eOHMKOM: UTEHMEe, OTBETHI Ha BO-
IpPOCHI, 3aPUCOBKA CXEMBbI OIbITA. YCTHO PEIIalT 3agaduy.

1. OnpemenuTe HampaBJieHWe TOKa IIPU Pe3KOWl OCTaHOBKE KaTyIIKWH,

€eCJIi OHa BpallfaeTcsda BOKPYI OCH IIO YyacoBOU CTpeJIKe (I/IJII/I IIPOTUB
yacoBo# crpeaku) (puc. 191, a).

Insa pmorasaTesbCcTBA 9JIEKTPOH- - ‘+_/
HON TPUPOABI TPOBOJAUMOCTH Me-
TAJJIOB HeMelKuil (pusur 9. Puxke (D
moctaBua ombIT (1901). Yepes nBa
MEeIHBIX U OAWH aJIOMUHUEBBINA IU-
JUHIPHI B TeYEeHWe Trofa IIPOXOMVII
ToK. Cumyia Toka ObLTa IIPUMEPHO
pasua 0,1 A (puc. 191, 6). Xumu- e 6
YeCKMX M3MEHEHWN B IUJINHAPAX He Puc. 191
6b110 OOHapy:keHo. OTCIOIa 6bLE00:
CBOOOJHBIMU 3apsAfaMU SABJISAIOTCA OO0IMe IJA BCeX METAJJIOB dac-
THUIIBIL.

IToBenenme CBOOOAHBIX BJIEKTPOHOB B OTCYTCTBHE U IPU HAJIUUNU
OJIS paccMaTpPUBaeTCs IPU PeIIeHUN CJeNYIONUX 3a 1 ad.

2. PaccuuraiiTe CpemgHIOI0O CKOPOCTH TEIJIOBOTO [ABUIKEHUS CBOOOIHBIX
9JIEKTPOHOB B MeTaJjljie IPY KOMHATHOM TeMmIepaType.

Pemenue. Ha ocuoBe MKT sanumiem:

muv 3
5 = sz,
35  3kT
i

3-1,38-10 23 - 293
T =1,2- 105(Mj.
9,1-10 c
CBoOOAHEIE DJIEKTPOHBI B METAJIJIE€ ABUIKYTCS IIOLOOHO YaCTHUILAM
naeaJbHOI'o rasa, HO C ropasao 66JII)H_II/IMI/I CKOPOCTAMMU.

3. OmeHUTe KOHIEHTPAIIUIO CBOOOJHBIX SJIEKTPOHOB B MEIHOM IIPOBOJ-
HUKe.
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Pemenue. Paccunmraem cHauajia KOHIIEHTPAIIMIO MOHOB MeEIN
BHYTPU HpPoBOAHUKA. Vcmosbayem snementsl MKT.

B mpoBomHuKe Maccoit m comep:xuTca N moHOB. BelecTBo 1mpo-
BOJHUKA KOJIWYECTBOM BelllecTBa 1 MOJb comep:KuT N, MOHOB (YHCJIO
ABoranpo), ciaemoBaTeJbHO,

m
N = MNA'
Ho m = pV, rme p — mioTHOCTL Menu, V — 00BEM IIPOBOAHUMKA.
Torza
pV N _»p
=2 wm — = —N.,.
N M Ny, v M N,

P
TakuMm obOpasoM, KOHIIEHTpPAIlMs MOHOB paBHA MN .

OmHako MOHBI MeAU ABYX3apsAAHbIe (9TO M3BECTHO M3 XUMUMU), IIO-
9TOMY KOHIIEHTPAIUA CBOOOAHBIX 3JIEKTPOHOB OymeT B 2 pasa OOJIbIIe:

2-8,9-10%-6,02-10%
n = 3
64 - 10

=1,7-10% (v,

4. Onpenesnnre CpegHIOI CKOPOCTH YIOPALOUYEHHOTO ABUMKEHUS BJIEKTPO-
HOB IIOJ HEeWCTBMEM 95JIEKTPUYECKOTO IIOJI B MEJHOM IIPOBOJE C ILIO-
IIabI0 MOIePeYHoro cedenus 1 mMm® mpu cmie Toka, paBHoi 10 A.

Pemenue. B npoBogHuKe AJMHOIN [ ¢ ILJIOIIAABIO ITOIEPEYHOTO
ceueHUA S CO3aHO cTaIl[MOHapHOe sjieKTpuueckoe moJe. (IIpoBoguuk
ABJISETCSA YYaCTKOM B3aMKHYTOUN SJIEKTPUYECKOU IIemu.)

IIycts 3a BpeMs ¢t HaxXOAAIMECS B 3TOM ITPOBOAHUKE CBOOOMHBIE
3apsAnbl IPOXOAAT Uepesd IIOIlepevHoe ceueHme NpoBoAHUKA. Torma

cuya TokKa I = %, mpu 3ToM ¢ = enSl, rme e — 3apsAn dJIEKTPOHA
(mo mMopmyJiio).
CiiemoBaTesibHO,
l
I =enS .
l _
WasBecTHO, UTO 7 = U — CpenHss CKOPOCTb HAIPABIEHHOTO JIBH-
_ _ I
skeuusa yacrtuil. Torga I = enSv, oTKyzma U = onS
B wurtore mosyuaem
_ 10 4 (™
v = =4-10°|—|.
1,6 -101%-1,7-10* .10 (CJ

YuuTesb CTaBUT U OOCYKIAET C KJIACCOM YyueOHYy npobJsemy: Io-
YeMy HOpW 3aMbIKAHUM KJIIOUA TOK IIOABJIAETCA IPAKTUYECKU MIHO-
BEHHO BO BCEX yYacCTKax Ielld, XOTs CKOPOCTHb HAIPaBJIEHHOTO IBU-
JKEeHUS DJIEKTPOHOB MaJia.

Urak, cuja TOKa B3aBUCUT OT CKOPOCTH [IBUIKEHUS CBOOOIHBIX
yactuii. Ho y Hac Tox mocroaHubiii. Kak Tyr ObITh? OKasbIBaeTcsd,
CKODOCTBH HAIIPABJIEHHOTO ABMKEHUS SJI€KTPOHOB B IPOBOJAHUKE IIPaK-
TUYECKU CPa3y CTAHOBUTCA IOCTOAHHOU. IIpmumna sToro — pmelicTBue
WOHOB KpucTaJauuecKoil periéTku. C OOHON CTOPOHBI, B3auMMOAE-
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CTBME CBOOOMHBIX OJIEKTPOHOB U KMOHOB IIPUBOAUT K HN3MEHEHUIO
CKODOCTH [ABUKEHUA J€KTPOHOB M, B KOHIE KOHIIOB, K yCTAaHOBJIE-
HUIO IIOCTOAHHOUN cpenHeii ckopoctu. C APyroil CTOPOHBI, CKOPOCTH
KoJiebaTeIbHOTO IBUMKEHUS MOHOB BO3pacTaeT — IIPOBOAHUK Harpe-
BaercdA. [{eMOHCTPUPYIOT HarpeBaHUE IITPOBOAHUKA 3SJIEKTPUUYECKUM
TOKOM. [lesiaioT BBIBOJ O IIPEOOpPA30BAHUU HHEPTUU.

B sakJroueHme MOBTOPAIOT BOJIBT-aMIIEPHYIO XapPAaKTEPUCTUKY AJIA
METaJIJIOB, CTPOAT W OOCY:KIAIOT rpaduk.

III. WToru ypoka mOoABOAAT B XoJe (PPOHTAJIBHOTO TOBTOPEHUA C
HCIIOJIb30BaHueM Ta0auibl 38.

BbL600dbt.

1. Hocurenu ToKa — CBOOOIHBIE 3JIEKTPOHBI.

2. OJIeKTPOHBI XAOTUUYHO ABUIKYTCA C OOJIBIIIOM CKOPOCTHIO, 3HA-
YUTEeJHHO MIpeBBIMIaINeii cKkopocTh nyau. Ilox meiicTBueM MmOJiA Ha
9TO NBUKEHWE HAKJAAbIBAeTCA IIOCTYHATEeJbHOE ABUKEHUE 3JIEeKTPO-
HOB C MaJjoii CKopocThio. CKOPOCTH PACIIPOCTPAHEHUA BJIEKTPUUECKO-

M
To IOJIA IIPU 3aMBIKAHUU IIelIM OTPOMHA M pPaBHA 3 ° 108€.

3. Usz-za B3auMOIENCTBUSA 3JEKTPOHOB IIPOBOAUMOCTH U WOHOB
CKODOCTH HAIIPABJIEHHOTO [ABUIKEHUWA HJIEKTPOHOB IIOCTOSHHA; KOJIE-
0aHMe MOHOB BO3pacTaeT — HUAET HarpeB BeIleCTBa.

4. OcHOBHaAA 3aKOHOMEDPHOCTH — 3akKoH OMa nida ydyacTKa Iemwu.

Homawnee 3adanue: § 114; I1., Ne 559.

Ypok 2. 3aBUCUMOCTb COMPOTUBJIEHNA MeTaJlJIM4ecKoro
NPoOBOAHMKA OT TemMnepaTypbl

3amaum ypoka: O3HAKOMUTH C ABJEHUAMUN CBEPXIPOBOIUMOCTU U
3aBUCUMOCTH COIIPOTUBJIEHUA HPOBOAHUKOB OT TeMIepaTyphbl U HUX
IpUMeHEeHVEM B HAapOJHOM XO3AUCTBe; cHOpMHUPOBATH yMeHUHE 00h-
fACHATH Pas3JNUYHbIe CBOMCTBA IIOCTOSHHOTO JIEKTPUYECKOTO TOKA Ha
OCHOBE TIOJIOKEHUU 3JIEKTPOHHON TEOPUHU; BBECTU IIOHATHE O T'PAHU-
max mpuMeHMMOCTH 3aKoHa Oma.

Ilman ypoka

JTambl ypoKa Bpemsa, mun IIpuémbr 1 MeTOaBI
I. IToBTOpPEHUE U KOHTPOJH 5 Becena
3HAHUH
II. VIzyueHue HOBOTO MaTe- 20—25 Pacckas. emoncrpamnus. Be-
puaa cema. Pabora ¢ yueOHUKOM.

BeIcTyILIeHUA yJanimxcs

III. OrpaboTka M3y4YeHHOTO 15—20 Pemenne 3azau
marepuana. CaMocTOATeNb-
Has pabora

IV. lomaiHee 3amaHue 1 3anuch Ha JOCKe
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NoCcTOSIHHBLIV ANeKTpuie

>

B wlerTzullzlX

Tabauya 38

CHWVI TOK

Darsl

SABnenue CyLIeCTBOBAHUA IIOCTOAHHOT'O
JJIEKTPHUYECKOI'O TOKAa B MeTaJljie

3aBUCHUMOCTE COIIPOTUBJIEHUA

MeTaJLJINYEeCKOTO IIPOBOAHUKA p
OT TEeMIIePaTyPbI
IMouarusa: I, U, Rwu ap.

0

Mo,

2Jlb

T'umoresa 06 5JI€eKTPOHHOM MPOBOIMMOCTH METAJIJIOB;
daKT 1 POJIb TEILJIOBOT'O ABUIKEHU JIEKTPOHOB

Mopenpb ABIeHMA — HaNpaBJIeHHBIN Apeid

CBOOOIHBIX 9JIEKTPOHOB C IIOCTOSHHOM CKOPOCTHIO

Ilpupona aBIeHUuA — HeiicTBUE
2JIEKTPUUYECKOIO MMOJIA U AeiiCTBIE NOHOB

Crnen

ICTBUSA

O0bsAcHeHNe HAarPeBaHUS MeTaJljIa C TOUKU 3PeHUs

3JIEKTPOHHBIX ITPECTABJIEHN

BriBox 3axona Oma i yuacTKa Ienu
Ha OCHOBE 9JIEKTPOHHBIX IIPEICTABJIEHUI:

kenS
I=U——
l
OnpiTel MaHgebIlITaMa 1o JOKA3aTeJIbCTBY

9JI€KTPOHHOU IIPOBOJUMOCTY METAJIJIOB
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I. Insa dpoHTanbHOI Gecegbl UCIIOIB3YIOT
80NpOCHL: KaK ABUMKYTCS BJIEKTPOHBI B METAJI-
JAYECKOM IIPOBOJHUKE B OTCYyTCTBHE 39JeK- -+
TpuuyecKoro moJsa? Kak IBuKyTCs 2JIEKTPOHBI
B METAJLJIMYECKOM IIPDOBOJHUKE IPU HATUYIUU _T
SJIEKTpHUYecKoro mojia? B uém saxJouaroTces
OCHOBHBIE IIOJIOJKEHUS DJIEKTPOHHOUN Teopuu? Puc. 192
Kakyio mens 1mpeciemoBajiy OIBITHI  Mam-
Jensmrama? Kak ImpoBoamicsa sKCIepUMeHT? P
K KakuM TeopeTMUYeCKUM BBIBOJAM IIPUBEJIH
pesysabTaThl 3TuxX OonbiToB? (IIpu moBTOpEeHMU
MOKHO WCIIOJIB30BaTh Tabauity 38.)

II. JemoHCTPUPYIOT SABJIEHVE 3aBUCUMOCTH Py
CUJIBI TOKa OT TeMIepaTyphl IIPOBOAHUKA.
Jlormuecku (ma ocHoBe 3axoHa Oma) mesarT
BBIBOJT O B3aBHUCHMOCTH COIIPOTHUBJIEHUS IIPO- .
BOOHUKA OT Temneparypbl. CraBar onwvim. 0 t°
Cxema omnbITa IIOKasaHa Ha pucyHxke 192.

O6opynosaHue: BC-4-12, ammepmerp Ie- Puc. 193
MOHCTPAIMOHHBIN C IIIYHTOM Ha 3 A, camMojejbHas CTaJbHAA CIUDPAJb
WU COUpajb OT Mpubopa MO AEMOHCTPAIMM 3aBUCUMOCTU COIIPOTUBIIE-
HUA OT TeMIlepaTypbl, mpoBoja. IIpu mocrossHHOM HampsskeHuu 6—8 B
cTpesaka mpubopa cHavasia OTKJIOHSIETCS IIOYTH Ha BCIO IITKAJIy, a IOTOM
TIOKa3aHUs MEIJIEHHO (C HArpeBOM CIIMPAJU OT IPOXOXKIEHUS JIEKTPU-
YEeCKOro TOKAa) yMeHbIaiTcsa. Bonpocvl 0ns opzanusauuu Gecedvl: 10-
yeMy MOKAas3aHWs aMIIepMeTpa yMeHbINaioTcsaA? ByayTr Jgu M3MeHAThCA
HoKasaHusA npubopa, ecau noayTh Ha cnupanb? (K cromy mpuriammaior
omHOro yueHuka.) Kaxk maMeHATCA IMOKa3aHUA, €CJIU CIUpaJlb HarpeTh
CIMYKON WMJIV CIIUPTOBKOM?

Ilepen usyuenumem OPMYJIbI 3aBUCUMOCTU YAEJIbHOTO COIPOTUBJIE-
HUSA OT TeMIIepaTyphl sKejlaTeJbHO paccMoTpeTh rpaduk (puc. 193).

Teopetnyeckoe O0bACHEHWE ABJIEHUSA COCTOUT B IIPUMEHEHUM dJie-
MEHTOB 3JIEKTPOHHO#I Teopuu. IIpumuéMm Taxkoe OOBACHEHUE CBA3aHO C
yrayonéuubsiM usyuenueMm 3akonHa Oma. Tak Kak mpu paccKase HCIOJIb-
3yeTcs YaCTUYHO 3HAKOMBIM MaTepuaJl, TO YMECTHO Uepe0oBaTh PAcCKas
c Oeceqoii MM B IIOATOTOBJIEHHBIX KJAaccaX IIPOBOAUTH TOJBKO Oeceny.

Ha npegpigyimem ypoke moisyueHa ¢gopmyaa I = enSv. Ho cpen-
HSS CKOPOCTH NBUIKEHUS 3apsJA0B IIPSAMO ITPOMOPI[MOHATIbHA HAIPS-
skéaHoctu E (yuebHuUK, § 114): v = EE.

IlJisg OJHOPOIHOIrO TOJISA HANPSKEHHOCTh E =

7 TOTZa CPemHASa
_ U
CKOPOCTh U = kT IloncraBnAsa 3TO BbIpa)keHue B (opMysy Oad
UkenS

l

CUJILI TOKa, Ioaydaem [ . CpaBHUBaeM 3TOT pe3yJbTAT C

. S
dbopmymoit 3akona Oma I = U— u gesnaeM 6bL600: yAeJIbLHOE COIIPO-

pl
TUBJIEHUE P METAJJINYECKOTO IPOBOJHUKA
_ 1
" ken’
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R Kospdummenr k£ saBucuUT OT BUIA

WOHOB, HAXONAMIUXCA B y3JaX KPUCTAJ-

JUYECKOU PEeIEéTKU MeTajljia, U PacCTo-

AHUA MEXAY HUMU (IIPU HAJIUUYUU TPU-

Mecell CTPYKTYypa PeIIETKU HapyIIaeTcs

u koadduuenT k£ ymeHbIIaeTcda, a p u

CauHel, R Bo3pacTaioT), OT WHTEHCUBHOCTH KO-

! ! ! ! aeb6aTeIbHOTO JBUIKEHUS WOHOB OTHO-

0 2 4 6 8 T, K CHUTeJbHO MOJOKEHUN paBHOBecusA. IIpu

BO3pACTaHUU TeMIepaTyphl KoJsiebaTesab-

Puc. 194 HbIe JBUKEHUSA WOHOB YCUJIMBAIOTCH,

BEPOATHOCTb B3aMMOJENCTBUSA JEKTPOHOB C HMMU BO3pacTaeTr, 3Ha-

yuT, kKoaddunueHT k ymeHbIlaeTcda, a p u R Bospacraior. (B pasas-

HEHIIIeM 3TOT BBIBOJ MOJKHO CIPOCHUTH y IIKOJBHUKA, IPEAJIOKUB
BOCIIOJIb30BATHCA KOHCIIEKTOM.)

IJIsT JIOTMYeCKOro ImepexoJa K M3YYEHUIO ABJEHUS CBEPXIIPOBO-
OUMOCTH CTABUTCA YueOHAsA npobJjema CyIeCTBOBAHUSA TI'DAHUIILI
npuMmeHuMocTu 3akoHa Owma. B Tex ciayuasx, Korga yIejJbHOE CO-
OPOTUBJIEHNE NPOBOAHUKA B3aBUCUT OT MEeUCTBUA IOJA (HAIpANKe-
HUuA), 3aKoH OMa He BBIIIOJHAETCA, TAK KaK HET MPAMO HPOIIOPIHO-
HaJIbHOU 3aBUCHUMOCTM CUJIBI TOKa OT HANPSKEHUsA. YUYUTHIBAsg Qop-

PtyTb

OrnoBo

1
MYy p = o, MOXHO OTMETHTH, UTO ITO HaOJIIOZAaeTCs TOra, KOrga

CKOPOCTh HOCHUTeJel 3apAfa MU KOHIeHTpanus CBOOOAHBIX 3apAOB
3aBUCUT OT HANPSKEHUsS 3JeKTPUUECKoro mojas. Hampumep, B rase
KOHIIEHTPAI[UA 3apsAI0B 3aBUCUT OT HANPSIKEHHOCTU IIOJISA.

Ipyras rpaHuiia mpuMeHHMOCTH 3aKoHa OmMa cBsA3aHA C 3aBUCHU-
MOCTBHIO COIIPOTHUBJIEHUA METAJJINYeCKOr0 MPOBOAHUKA OT TeMIlepa-
Typbl. B Hauaje Bexka OBLIO OTKPBITO IPUHIIAINAJIBLHO HOBOE MIJIs
GuUBUKM gBJEeHUEe: IIPW HU3KUX TeMIepaTypax COIPOTUBJIEHHE CTa-
HOBUTCA PaBHBIM HyJi0 (puc. 194). Takoe siBleHUe Ha3BaJU CBEPX-
MPOBOIUMOCTBIO. ¥ DPas3HBIX METAJIJIOB TeMIlepaTypa, IIPU KOTOPOU
HabOJI0JaeTCsA CBEPXIPOBOANMOCTb, padHas. Ceiluac OTKPBITBI COeqU-
HEHUS 3JIEMEHTOB, Yy KOTOPBIX CBEPXIIPOBOAMMOCTL HACTYIIA€T IIPU
Temneparypax Bbime 150 K.

JIyuiiie Bcero mo CBEPXIIPOBOAUMOCTHY OPTaHMU30BATh OJHO WJIU IBA
BBICTYILJIeHUsI. [JIaBHBIE TeMbl: KpaTKasd HCTOPHUA, CYIIHOCTH SABJIE-
HUSI, OCHOBHBIE CBOMCTBA CBEPXIIPOBOJHUKOB, UX IIPUMEHEHUEe U Iep-
CIIEKTUBbBI HCIIOJb30BAHUS.

III. Ilenp camMOCTOATENbHON PAOOTBI — OTPAbOTKA M3YUEHHOTO
MaTepuaJia, IIOdTOMY OOMYCKAETCA WCIIOJb30BaHUEe ydyeOHUKa. Boas-
MOJKHOE 3adaHue: COCTAaBUTH ILJIAH PACCKasa O CBEePXIIPOBOAMMOCTU
(§ 115 yuebGuuka). Bonpocsi: Karkue (pusmuecKue sIBIeHUA HAOJIO-
maioTcsa mpu cBepxmpoBogumocTu? I'me MPUMEHSIOTCS CBEPXIIPOBOI-
HUKN U KAKOBBI IIEPCIeKTUBLI WX HCIOJb3oBanus? Ilouemy compo-
TUBJIEHWE IIPOBOAHUKA 3aBUCUT OT TEMIIEPATYPhl U KaKOe 5TO MMeeT
npakTudyecKkoe 3HaueHme? 3amauwm s pernenus: II., Ne 563, 564.
ITpu moaBemeHWM UTOTOB MCIIOJBb3yeTcs Tabuauma 38.

IV. Jomawmnee s3adanue: § 115; II., Ne 561.
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Ypok 3. DnekTpnyeckuin ToK B NOJIyNnpOBOAHUKAX.
CoOGcTBEHHas U nNpuMecHasi NPOBOAVUMOCTU

3amayd ypoKa: HU3YYUTh NPUPOLY HOCHUTEJIEH 3JIeKTPUUYECKOro

TOKAa B MOJYIPOBOJHUKAX; IPOLOJIKUTE (hOPMUPOBAHNE YMEHUSA IPU-
MEHATH 9JIEeKTPOHHBIE IIPEACTABJIEHUS B KOHKDPETHOM CJIydae.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxbI

I. Bgremenme. IlocramoBKa 3—6 CoobmieHue yuureas. 3a-

3a/1a4 ypoKa OKUCh Ha JJOCKe

II. Visyuenue HOBOT'O MaTe- 25—30 Pacckas. Pabora ¢ Tabauia-

puaua MU ¥ y4eOHUKOM. 3anucu
B Terpanu. Becema. IlemoH-
cTpanus

III. OrpaGoTka H3yYEHHO- 10—12 Pemenne zamau. @porTan-

ro MaTepuaa HBII OIIpoC

IV. lomamuee 3amanue 1—2 3amnuck Ha JOCKe

I. Kpome IIpOBOAHMKOB C OY€Hb BBICOKOU BJIEKTPOIIPOBOIHOCTHIO,
a TaksKe MBOJATOPOB, CYIIECTBYeT OOJIBIIION KJacC BeIecTB, 3aHU-
MaloIIUX MIPOMEKYTOUHOE II0JIoKeHUe. BarKHOil 0COOEHHOCTBIO ITUX
BEII[eCTB ABJISETCA YMEHbIIIeHe UX COIPOTUBJIEHUS IPU yBEJIUUYCHUU
TeMnepaTrypbl. IIpoBOAAT oOnbim, TeMOHCTPUDPYIOIIUNA yBeJIWUeHUE
CuUJbl TOKA IMPH HArpeBaHWUU TEePMHUCTOPa. OTO CBOMCTBO ITPOTHBO-
TOJIO’KHO CBOMCTBAM NPOBOAHUKOB. BO3HUKAaeT 80npoc: IMOUYEMY Tak
opoucxonuT?

II. syuenue HOBOro MaTepuajsa HAUWHAIOT C TOTO, YTO CHAYaJa
paccMaTpUBaOT OCOOEHHOCTH CTPOEHUS IIOJYIPOBOJHUKOB, IIPUPOLY
HocuTeseil 3apsama. Kak u pambllle, 3Has BCE O HOCUTEJIAX 3apsna,
MOJKHO IOHATH BJIEKTPUUYECKUE CBOIMCTBA IOJIYIIPOBOJHUKOB.

OmnbIThI, TOJO0HBIE OMWCAHHOMY BBIIIE, YOEKIAIOT, UTO XUMUUE-
CKUe CBOICTBA BEIECTBA IOJIYIIPOBOAHWKA IIPU IPOXOKIECHUU TOKA
He MeHsawTcs. [leperoca BeirecTBa Her. ClemoBaTeIbHO, HOCUTEIAMU
TOKa B IIOJYIPOBOAHUKAX SABJIAIOTCS 3JIEKTPOHBI.

Bce monympoBomHMKM 00a7a0T COOCTBEHHOW ITPOBOIUMOCTHIO.
OHa MoO’KeT OBITH ABYX THUIIOB: dJIEKTPOHHAS W AbIpouHas (puc. 195).
Ha mpuMmepe KpHCTAIINYECKOH PEIIETKN KPEMHHUS ITOKA3bIBAIOT Me-
XaHU3M 00pas3oBaHUA STUX TUIOB HpoBoamMocTu. Ciaenyer OTMETUTH,
YTO KOHIIEHTPAIUA DJIEKTPOHOB U

OBIPOK B OOBIYHEBIX YCJIOBUAX He- I=1,+1,

BeJINKA; IMOJYIPOBOOTHUKU C COO- I o o

CTBEHHOU IIPOBOAUMMOCTBIO 0018~ L, o Cas @ VI o

AT OOJILIIIMM COITPOTHBJICHUEM. -9 <0 One
Teoperuueckoe o0bsACHEHUE Me-

XaHu3Ma o0pasoBaHUA HOCHUTeJIeH Puc. 195
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TOKa B IIOJYIPOBOAHUKE ITOATBED-

JKIAeTcsi IPOBEAEHHBIM OIIBITOM.

IIpn HarpeBaHMU KpucCTaliIa KO-
JINYECTBO CBOOOMHBIX SJIEKTPOHOB U1

JIBIPDOK YBEJIUUYMBAETCA BCJIEICTBUE
%) (?(? pasphIBa CBs3ei, CJle0BaTeJIbHO,

9

v

YBEJIMYUBAETCA CUJIA TOKA.
Eciun B uwmcTelili  KpucTasia
YEeTHIPEXBAJIEHTHOTO KPEMHUA M0~
0aBISIOT  I[IPUMeECh,  HAIpUMep
+ - NATUBAJIEHTHBIA  MBIIIbAK,  TO

IIPOBOIMMOCTh CYIIIECTBEHHO H3Me-

HAeTcA. UMca0 CBOOOAHBIX BJIEK-

e 6 TPOHOB (B [OMOJITHEHUE K OJIeK-
Puc. 196 TPpOHAM ¥ JBIPKAM COOCTBEHHOI
IIPOBOIMIMOCTH) PE3KO BO3pacTaer.

Takoil MOJyIPOBOAHUK HA3BIBAIOT IOJYIPOBOGHUKOM n-tuma. Eciau B
KPUCTaJJI KPEMHUA T00aBJIAIOT HECKOJIBKO aTOMOB TPEXBAaJIEHTHOI'O 6opa,
TO 00pasyeTcs M3OBITOK IBIPOK, UKMCJIO KOTOPBIX B THICAYMU Pas OGoJIbIIe
YycJia HOCUTEJIEH YUCTOTO HOJTyIPOBOAHUKA. Taroil mOJyIpOBOAHUK HA-
3BIBAIOT IIOJYIMPOBOTHUKOM p-Tuma. OTCIofa U 6bl600: IPU HAIMYUU
IPUMECH OCHOBHYIO POJIb HAUWHAET WUIPATh IIPUMECHAs ITPOBOJUMOCTD.
(IIpu m3I0KEeHMH 9TOI YaCTH MaTeprajia UCIOJIb3YyIOT SJIEMEHTHI Oecesbl. )

Janee yumTes b IIOKa3bIBAET Onbvlm ¢ TepMmoajieMeHTOM (IID, ombIT
162; cm. Takke puc. 196, a) mo ompezesieHUIO TUIla HOCUTeJel 3a-
PANOB B MOJYIPOBOTHUKAX p-TUIIAa U n-TUIla. B KauecTBe HarpesaTe-
JIsI UCTOJIb3YeTCsI CTaKaH ¢ ropsiyeil Bomoii. [y perucrpanuu ToKa
WCIOJIb3YEeTCSA TaJlbBAaHOMETD OT [eMOHCTPAIlMOHHOTO BOJIBTMETpa C
MaJILIM BHYTPEHHUM COIIPOTUBJIEHUEM.

Ha ypoxe He HYXHO MmOAPOOHO paccMmarpuBaTh oubIT. CHauaja
YUYUTEJb PACCKa3bIBAET O TEPMO3JEMEHTe KaK HCTOYHUKE TOKa, CO-
CTOSIIEM W3 JBYX ITOJYIPOBOAHUKOB, UMEIOIIUX PasHYyI TeMIIlepaTy-
py Ha Topliax, B peayJjbrare uero m BodHukraer IJC. Cyrp HabJIIO-
IaeMoT0 SIBJI€HUS COCTOUT B CJEAYIOIEM: MPU HarpeBaHUU KOHTAKTAa
TOJIYIIPOBOJAHUKOB Pa3HBIX TUIIOB IIPOUCXOAUT AUDDPY3UA OCHOBHBIX
HOCHUTeJIeHl CBOOOAHBIX 3apAN0B K XOJIOAHOMY KOHIY KaiKAOTO IIOJY-
nposoguuka (puc. 196, 6). Ilpu 3aMbIKAHUU XOJOAHBIX KOHIIOB Ha
raJijbBaHOMETD BHUIHO, UTO uUepe3 Hero UAET dJIEKTPUUYECKUIH TOK.

ITo HampaBJIEHUIO 3J€KTPUUECKOTO TOKA MOJYKHO OIIPENEJIUTh TUIL
MOJIYIIPOBOAHUKA.

A opranusamuu 0Oecefbl HCIIOJB3YIOT 80NPOCHL: IJIS UEro CJIy-
s)katT MexHble II-oOpasHble niacTuHKU? Kak o HampaBJIEHWIO TOKa
ompeaeauTh TUI moaymnpoBoguuka? Kakwme mpeobpasoBaHUs dHEPruu
IPOUCXOMAT HA YUYACTKe DJIEKTPUUECKOH IeIU C TEePMO3JIEeMEHTOM?
Wmeer jim 9TO OmpaKkTUUYEeCKoe 3HaueHUe?

Yuuresnb UIM YUEHUK CTABUT OIBIT IO YBEJIMUYEHUIO TOKA IIPU OC-
BemreHnu oropesuctopa (9D, ousiT 157). Bonpocwvl a5 0bcyrdenus:
moyeMy M3MEHSETCS CUJa TOKAa B IENU IIPU OCBEIeHuU (HOTOPEe3mCTO-
pa? 3aBUCUT JU CUJa TOKA OT IMOJAPHOCTU BKJIKOUEHUS (HOTOPE3UCTO-
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pa? VsmeHsieTcss IU CONPOTUBJIEeHUE (hOTOpEe3ucTopa IPU ero ocBelle-
auu? Kak ncmosb3yioTcsa cBoiicTBa (POTOPE3UCTOPOB?

ITpuBenéunbie (WMau Apyrue HONOOHBIE) OUBITHI NOJIMKHBI IIPEXK]e
BCEro II03HAKOMMUTH INMKOJbHUKOB C pasHooOpasueM (PU3UUYECKUX sB-
JIeHU, TPOUCXONANIINX B IOJYIPOBOAHUKAX. B 3aBUCUMOCTH OT IIOJ-
TOTOBKH KJacca O0'BbsCHEHUS OIBITOB JOJIKHBI OLITh B OOJIBILIEH KN
MeHbIIell cTereHW MoApPoO6HBI. Ho 0 mpuMeHeHUU IIOJYIPOBOIHUKOB
cjaenyeTr pacCKas3aTbhb KaK MOMKHO OoJIbIIIE.

III. Ha saxgoOUYUTEIBHOM 3Tale ypoKa peIraloT KadecTBEH -
HBle U KOJUUYUEeCTBeHHBIe 3aJayYu.

1. Kakyio BaJIleHTHOCTb JOJLKHA HMMeTh IPUMeCh K IepPMaHHeBOMY IIOJIy-
IPOBOAHUKY, UTOOBI OH 00JIafaj 9JEeKTPOHHON IIPOBOAMMOCTHIO? IbI-
POYHOI IPOBOAMMOCTBHIO?

2. DHeprum, HEOOXOAMMBIE IJisi OOPA30BAaHUA 3IJIEKTPOHOB IITPOBOAUMO-
CTH B repMaHWM ¥ KPEMHHUM, COOTBETCTBEHHO paBHbI 1,12 - 107 u
1,76 - 107'° II)x. B xKakoM U3 3TUX MOJYIPOBOSHUKOB IPU AAHHOM
Temeparype GyzeT 06JbINas KOHIEHTPAI[UA COOCTBEHHBIX JIEKTPOHOB
TIPOBOAUMOCTHU ?

3. BouabT-ammepHas XapaKTEePUCTHUKA IOJYIPOBOAHMKA IMOKA3aHA HA PU-
cyake 197. IIpumenum au 3akoH OMa AJA ydyacTKa IENU C OTUM IIO-
JYIPOBOAHUKOM?

OrBer. Ha yuacTtke rpadura or Hysna mno touku 5 zakom Owma
BBITIOJIHAETCSA, Ha OCTAJIbHOM ydacTKe HeT. IIpu ABMIKEHUU OT TOUKU
B K Touke C mo rpa)uKy cuja TOKa PacTeT ObIcTpee. OTO O0BIACHSIET-
Ccd yBeJIMUEHUEM UYMCJIa HOCUTEJIeH 3JIEKTPUUYECKOT0 TOKa MPU Harpe-
BaHUU TOJYIPOBOAHMKA. Harpep moJiympoBOAHUKA OCYIIIECTBJIAETCS
caMuM Ke TokKom. IIpu OGosbiliom Ha-

TpeBe IIOJYIPOBOLHHUKA TpedyeTcs yiKe Iy
MeHbIIlee HAIIpsAKeHre, YTOObI MHOoIaep-
JKaTh TOT JKe WU Jake OOJBINUI TOK.
4. Ha pucynke 198 mpuBemenbl rpadu- C
KU BOJBT-aMIIEDHBIX XapaKTEePUCTUK
doTopesncTopa IpU pasHOM ero oc-
BeréaHocTu. Kakoil rpadguk cooTser- 5
cTByeT Gosblied oceeriénuoctu? Ilpu- >
MeHuM Ju 3akoH Oma s JaHHOTO 0 U
doropesucropa? Puc. 197
O TBerT. Bropoit rpadguK coOOTBETCTBY-
erT OOJbINIell ocBeléHHOCTH. 3aKoH Oma I

CIpaBeJINB AJs JaHHOTrO (hoTopesucTopa
B JAQHHOM [AMAIIa30HE HAMPSIYKEeHUH.

PucyHKHU BBITIOJHAIOT B TeTpansax. Ilo 2
pucyaky 198 MOKHO cocTaBuUTh 3ama-
HUS: BBIYUCJUTE COMPOTHUBJIEHUS IIOJIY-
TPOBOJHUKOB IIPU OIpPEIEeJIEHHBIX 3HAUe-
HUAX HanpsokeHusi. O0BICHUTE, ITOYEMY
CONIPOTUBJIEHUSA HEOAMHAKOBBIE.

IV. Jomawmnee sadanue: § 116; II., 0 U
Ne 565, 568. Puc. 198
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Ypok 4*. CoBepLleHCTBOBaHME 3HAHUA N YMEHUN

3amaum ypoka: c)opMUPOBATh YMEHNE HPUMEHSATH 3JeKTPOHHBIE
IpPeACTaBIEHUSA O MIPOBOAUMOCTH IIOJYIPOBOAHUKOB JJisi O0'bACHEHUS
paboThl TepMUCTOPOB U (DOTOPE3UCTOPOB; IIOKA3aTh CIOCOOBI IIPUME-
HEHUS MOJIYIIPOBOAHUKOB IIPU KOHCTPYUPOBAHUU YCTAHOBOK, M3TO0-
TOBJIEHUM TEXHOJOTMUYECKUX Ileneil Ha IIPOM3BOJCTBE.

Ilman ypoka

Jdransl ypoka

Bpemsa, mun IIpuémsr U MeTOxBI

I. OpraHmsamuoOHHBIA MO-
MEHT ypoKa

II. CamocrosiTenbHas pabo-
Ta

III. IloBTOPEHME U COBEp-
IIIeHCTBOBaHUE 3HAHU

IV. lomairHee 3amaHue

2 CoobiieHue yuuTesns O 3a-
Jadyax ypokra

20—25 PabGora B TeTpagu, MCIOJIb-
3oBaHme yueOHUKa. UHgu-
BUAyaJbHAS IIOMOIIb

15 Hemoncrpanusa onsita. Pac-
ckas3. Pemrenme 3amau

2 Coob11eHre YUUTEJIs

II. B mauajse ypoka HOpPOBOAUTCA cCaMOCTOATeJbHas pabora. Eé
OCHOBHAA IleJIb — OTPaboTKa 3HAHUN um yMeHUM. IIpu BBINOJHEHUU
paboThl MCHONB3YIOT YUEOHUK, TETPAlb.

CamocTosaTenpHasa padora

Bapuanm 1

1. B uém cocToUT MeXaHW3M 9JJIEKTPOHHON W ABIPOYHON IPOBOAUMOCTU

TOJTYIIPOBOHUKOB?

2. VienbHBle CONPOTHBJIEHUs MarHus U TeJLIypa mpu Temmeparype 20 °C
coorBeTcTBeHHO paBHEI 0,04 + 107% 1 5000 - 107° Om - M, a npu Temme-
parype 500 °C coorBercrBerro 0,13 - 107% u 25 - 10°® Om - M. Kakoe
U3 TUX IBYX BEIECTB HOJYIPOBOAHUK? Ilouemy?

3. CaMocCTOATENBLHO COCTaBbTE ABA-TPU 3aJaHUA (BOIPOCa) K COAEPIKAHUIO
§ 116 (mosker OBITH JaHa TAaGJAUIA W OP.).

Bapuanm 2

1. Yem orsimyaeTca MeXaHWU3M IpPHMeC-
HOIl IIPOBOAMMOCTH OT MeXaHuU3Ma
COOCTBEHHOII IIPOBOJMMOCTH B IIOJY-
IPOBOAHUKAX ?

2. Ha pucyuke 199 mnpusemena saBucu-
MOCThb COIPOTHUBJIEHUS TEPMHUCTOPA OT
TemIiepaTypbl. Bo CKOJIbKO pas msme-
HUJIOCh COIPOTHUBJIEHWE TEePMUCTOpA

0 20 40 60 80 ¢°C

Puc. 199
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npu Harpesanuu ero ot 20 mo 80 °C?
O0bsicHUTE MeXaHU3M H3MEHEHUS CO-
nporuBieHus. VHIAUBUIYAJIBHO: OIIpe-



JeJInTe TeMIepaTypy Cpeabl, B KoTo- R |
PYyIO IIOMEIIEH TEPMUCTOP, €CJIU IIPU
manpsikenun 18 B cumima Toka, umy-
mero mo Hemy, paBHa 10 MA.

3. CaMoCTOATEJIBHO COCTaBbTE [Ba-TPU
samauua (Bompoca) K COAEeP KaHUIO
§ 116 (moker OBITH gaHa Tabauna,
cxemMa # JIp.). 1

III. Yuurenb meMOHCTPUPYET ONbLMbL 0 e
II0 IPUMEHEHUI0 TePMUCTOPOB U (poTope- P
uc. 200
suctopoB ([19, omeiTel 154—159). Be-
IETCcA COOTBETCTBYIONIUM pacckasd. KesmaTelbHO NpPUBJIEYDL IMKOJIb-
HUKOB K JIEMOHCTPAIIMN ONBITOB M OOBACHEHWUIO Pe3yJbTAaTOB.

Ilanee pemiarT 3amgadyu.

1. K KoHIlaM ydYacTKa I[€IH, COCTOSIIEro M3 II0CJIeI0BATEJIbHO BKJIIO-
4y€HHBIX TEPMUCTOPAa M pesaucropa comporuBieHumem 1 KOwm, mogaHO
manpsyxkeaue 20 B. IIpu KomMHaATHOII TeMIlepaType cuJa TOKa ObLia
5 mA. Korga TepMucTop OIMyCTUJIN B BOLY, CHJIa TOKA YBEJIUUYHUJIACH IO
10 mA. Bo cKoOJBKO pas3 B pe3yJabTaTe HarpeBa M3MEHHJIOCH COIIPO-
TUBJIEHUE TepMucropa?

2. Kakoii u3 rpadpurkoB (puc. 200) xapaxTepusyeT CBOMCTBA MeTaJsjia,
a Kaxkoili — mousynpoBogauka? Ilouemy?

Perrennio rpaguuyecKux 3ajad, B KOTOPBIX KAaueCTBEHHAS CTOPOHA
dpusMUECKOl 3aKOHOMEPHOCTH MIPEACTABJIEHA HATJVISIHO, HOJIKHO yie-
JSATHCA BHUMAaHME HA KasKIoM ypoke. IIpuuém oObsACHeHHe SBJIEHUS
MHOTOKPATHO IIPOrOBAPUBAETCH.

IV. Jomawmnee s3adarnue: nmosroputsh § 116; II., Ne 569.

Ypok 5. ONeKTPOHHO-AbIPOYHbIA Nepexon.
MonynpoBoAHUKOBLIA AUOA,

3agaum ypoka: pacCMOTPeTh IPUMEHEHUe 3JIeMEHTOB 3JIeKTPOH-
HOHM Teopmu K KOHTAKTY ABYX IIOJYIIPOBOJHUKOB; M3YyUYUTH OCHOBHBIE
CBOMCTBA BJIEKTPOHHO-IBIPOYHOTO IIePexX0/ia; O3HAKOMUTH C YCTPOM-
CTBOM U IPUMEHEHUeM AUOojJa.

Ilman ypoka

Jdranbl yporKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. ITocTanoBKa 3agaumu ypo- 2—17 Coobrtienne yuuress. PpoH-
kKa. IloBTOpeHme 3HAHUMI TAJIbHBIA OIIPOC. 3aIlNCh B

TeTpasu

II. VisyueHue HOBOTO MaTe- 25—30 Pacckas. [lemoncTpaiius
puaja onbeITOB. Becena
III. 3akpemnieHve M3yUYeH- 10—15 Becema. 3anucu B Terpagu
HOro Marepuasia. Perenue
3agau
IV. Nomamnee 3amanue 1 Coo01ieHne yuYnTesis
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I. B Hauajsie ypoKa KeJlaTeJbHO C IIOMOINBI0 (YPOHTAIHLHOTO OIIPO-
ca MOBTOPUTH HA KAUYECTBEHHOM YPOBHE paHee M3YyUYEHHBLIM MaTepua;
TJIaBHOE — COOCTBEHHAas M NPUMeCHas IPOBOAMMOCTHU IIOJYIIPOBOJ-
HUKOB. J[JIf MOATOTOBKM YyYAIIMXCs K H3YUYEHUIO HOBOI'O MaTepuaja
Ba’XKHO 0O0OpaTuTh WX BHUMAaHWE Ha ABUKEHWE CBOOOMHBIX 3apsagoB
OpU OTCYTCTBUU IOJIA. Bonpocvl 0ns opzanudauyuu Gecedvl: KaKkue HO-
CUTEeJIM TOKA B IOJYIPOBOAHUKE SABJSIOTCA OCHOBHBIMU, & KaKue — He-
ocHoBHBIMU? Kak ABUIKYTCA 9JI€KTPOHBI IIPOBOAUMOCTU B IIOJIYIIPO-
BOAHUKE MPU OTCYTCTBUU U Upu Hajawuuu moaa? Kax msmeHsercs
MeXaHU3M ITPOBOAUMOCTH IPU BBEAEHUU MAOHOPHBIX WJIN aKI[eITOP-
HBIX TpuUMecemn?

II. CraBar yueOry0 npobsemy: KaKOBBI CBOMCTBA KOHTAKTa ABYX
MMOJIYIIPOBOJHUKOB PA3HBIX THUIOB M KAK OHM OOBACHAIOTCS HA OCHOBE
SJIEKTPOHHBIX IIPEACTaBICHUI.

Pacckas c¢ ssemeHTaMu Oecelbl YUYUTENb HAUMHAET C BBIACHE-
HUA MHUKDPOMEeXaHMW3Ma IIPOI[eCCOB Ha T'PAHUIE COEJUHEHUS IIOJY-
IPOBOJHUKOB p- U N-THUIOB. B xozxe 6Gecembl ydaliuecs BBIIIOJIHAIOT
pucyHku. Bonpocvt 0ns ob6cyidenHus: HEHTPAJbHBI JU IMOJYIPOBO-
OHUKK B MOMeHT KoHTaxkTa? Kakme sapanbl m300paskeHbl HA PUCYH-
ke 201? Kak o0pasyeTcsd KOHTAKTHBINA CJIOM ABYX IIOJYIPOBOAHUKOB
(puc. 202)? B pesyabTaTe uero BO3MOKHO IIPOHWKHOBEHUE IBIPOK
B N-TOJYIPOBOAHUK, 8 CBOOOAHBIX JJIEKTPOHOB B P-TIOJYIIPOBOJHUK ?
WNsmeHseTca Ju 3apAf IOJYIPOBOSHUKOB
mpu Takom mpoiiecce? VaMeHAeTCS JIM 4wMC-
JI0 CBOOOAHBIX 3apAAOB B KOHTAKTHOM cjoe?
© ITouemy camMu IMOJYIIPOBOIHUKU 3aPAKAIOTCS
©) IPOTUBOIOJIOKHBIM 3aPALOM IO OTHOIIIEHUIO
©

K 3HAKy OCHOBHBIX HocuTejeii? Kakyio posb
urpaeT 3sJIeKTPUUYECKOoe IIoJie KOHTAKTHOTO
ciaoa (puc. 203)? Ilouemy He IIPOMCXOIUT
PEeKOMOMHAIMK 3apAJ0B IO BCEMY IIOJYIIPO-
BogHuKy? Kak HampaB/ieHO 3JIEKTPUYECKOe
moJie B KOHTAaKTHOM cjoe? Kakoe aTo mmeer
e} sHauenue? Kak M3MeHUTCS COIPOTUBJIEHUE
KOHTAKTHOI'O CJIOSI, €CJIU YCUJUTH 9JIEeKTPU-
© YyecKoe TMoJie B KOHTAKTHOM CJIO€ BHEITHUM
o nosem? Kax OymyT aBuUratbcsa CBOOOIHBIE
9J€KTPOHBI U JBIPKU IIPU JAHHOM IIOAKJIO-
Puc. 202 yeHUU BHeIIHero Hampsskeuusa (puc. 204)?
Kaxk Oyxyr pBuratbca OBIPKU IIPU IIPOTU-
5 BOIIOJIOJKHOM  IOAKJIOUEHUN HAIPIKEeHUI
E (puc. 205)? Kak B aToM caydae OymeT Me-
P <-— 7 HATHCA 9IEKTPUUECKOe COIPOTUBJIEHHE KOH-
TakKTa ABYX IOJYIPOBOAHWKOB? Boiblie min
MeHbIIle OymeT HocuTejieli 3apsAIO0B B KOH-
+ TaKTHOM CJIO€ B CJyuae, M300PaKEHHOM HAa
pucyuke 204?
s KayecTBEHHOI'O YCBOEHUS Marepuaja
Puc. 203 HAZ0 HEOJAHOKPATHO C YUYEeHMKAMHU ITPOTOBO-
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PUTH OCHOBHBIE STAIlbl IIPOIIECCOB, IIPOUCXOAAIINX HA T'PDAHUIE JBYX
TMOJIYyIIPOBOAHUKOB, XOPOIIIO ImopaboraTh co cxemamu. I[lanee yuuTesab
pacckasbiBaeT O muome. (Bo3aMOKHO HCHOJIb30BaHUWE DPa3LaTOYHOIO
MaTrepuasia.) YUHUTeJb MIPOBOAUT ONbLM, AEMOHCTPUPYIOIUA OIHO-
CTOPOHHIOI0 IIPOBOAMMOCTH [AHOMA, C IIOMOIIBIO YCTAHOBKHU, CXEMa
Ienu KOTOpoil mpuBeneHa Ha pucyuke 206. O6opyZoBaHUe: QUOT
73K, B-24M uau BC-4-12, peocrar Ha 3000—5000 Om, rambBaHO-
MeTp OT AeMOHCTPAI[MOHHOTO aMIlepMeTpa, KJI0Y, IIpoBoxa. BHaua-
Je YUYUTeJb NeMOHCTPUPYET HaJnWuue NPAMOTO TOKa, IIOTOM 3agaéT
60npoc: KakKOBBI OyAyT IOKasaHWUsA Ipubopa, ecjiyu U3MEHUTH IO~
KJIOUeHWe [OMoJa Ha IPOTHUBOMOJOKHOe? KEcTecTBEHHBIM BBIBOJOM
npu 00CYKIeHUHN NpoOJIEeMbl ABJIAETCA BBINIOJHEHUE IrpaduKa BOJIBT-
amMnoepHOU xapaxkrtepuctuku gumona (puc. 207). Ha ombiTe KesaTennb-
HO TIOKa3aTh YBeJWUYEHUE CUJbl IPAMOTO TOKa IIPU ITOBBLIIIEHUMN Ha-
Ops'KeHudA. 3aTeM yuuTesab deMOHCmMpupyem NpUMeHeHUe AMOoja IJIS
BBIIPAMJIEHUs ToKa mo cxeme pucyHka 208. Mcmoab3yooT o60py -
noBauwue: B-24M, nuom H7iK ma momcraBke, raibBaHOMETpP OT Je-
MOHCTpPAI[MOHHOro ammoepmerpa, peocratr Ha 5000 Owm, ocruiiaorpad,
npoBoza. [llajee yuuTenb opraHusdyer Oecedy no 60onpocam: Kaxk IO
BUAY OCIUJIJIOTPAMMBbI [OKa3aTb, UTO MPU BKJIIUEHUU AUOAA UIET
TOK B omHOoM HampasieHun? Kakopa OymeT oclijujjiorpaMma TOKa,
ecJiM TONKJIUYUTL TaKoe K€ IIOCTOSTHHOe HampsyKeHue?
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7 ?\

Puc. 209 Puc. 210

|
| S| 1

3HAKOMCTBO C IIPaKTUUYECKUM
IIPUMEHEeHUEM IIOJIYIIPOBOJHM -
——PF? <13 ? [~ KOB MOXeT GBITH MPOJOKEHO
IIpyu AJeMOHCTpaluu BHUaeomMarTe-
e @ puajos. O,Z[I/IH N3 IIKOJIBHUKOB
MOMKET BBICTYIIUTH C KpPaATKUM
COOOIlleHNEeM, HCIOJb3ysd IIpe-
3€HTAIUI0, HATJIAAHBIE IIOCOOMS
WU OTHeJbHbIe KaApbl BUAeOo(puiIbMa O IMOJYIPOBOAHUKAX U UX IIPU-
MEeHEeHUMH.
III. Pemenne 3amgau 3aKkpenjseT IIPeACTABICHUS O IPUHITHIIE
paboTel mguoma.

Puc. 211

1. C moMoIIbi0 BOJIBT-aMIIEPHON XapaKTEPUCTUKU IUOLA OIPENEIUTE ero
COIIPOTUBJIEHUE, ecju Haups:KeHme paBHo 0,2 B mpu mpsaMoM BKJIIO-
yenuu u 200 B mpu o6parHom BKIOueHuu (cm. puc. 207).

2. Ompegmenure THUII IPOBOAWUMOCTHU IOJYIPOBOLHUKOB, €CJIU IPU yKasaH-
HOM BKJIOUeHUU ToKa HeT (puc. 209).

3. Byzer nu maru Tok B mamHHO# menu (puc. 210)?

Bonpocwi: Kak, He CHUMasi KDBIIIKKA, NOKAsaThb, YTO B OMTHOM u3
HEIIPO3PAUHbIX KOPOOOK HAXOAUTCSA OHOL, a B APYIOM — PE3UCTOP
(puc. 211, a, 6)? Bommoauserca jqu 3akod Oma nasa nuoma (Ha OCHOBe

BOJIBT-aMIIEPHOII XapaKTepPUCTUKM)?
IV. Jomawnee s3adanue: § 117%; II., Ne 570.

Ypok 6*. TpaHaucTop

3amaum ypoKa: M3YyUYUTb HPUHIUI PabOThI U CBOICTBA TPAH3UCTO-
pa; IPONOIKUTH (POPMUPOBAHUE YMEHUS OOBACHATH IIPOXOXKIEHUE
TOKa B IIOJYIIPOBOJHUKE HA OCHOBE 3JIEKTPOHHBIX MPEACTABICHUIMA.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
I. KouTponb 3HaHUN 5—7 ®PpouTanbHaa Gecena. ITucs-
MEHHBII OTBET
II. I3yuenue HOBOTO MaTe- 25 Pacckas. Becema. [emon-
puaa cTpamus OIBITOB
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IIpodonxcernue

Jdranel yporKa Bpemsa, mun IIpuémsbr u1 MeTOaBI
III. CamocTosTenbHass pa- 17—20 Pa6ora c¢ yue6HUKOM. Pe-
oora IIIeHue 3ajad
IV. IlogBemeHme WTOTOB. 3—5 Pacckas yueHmKa. 3amuch
HMomarlrHee 3agaHve Ha [OCKe

I. Bonpocvt 0as oOpzanHu3auuu nosmopeHus: KaxKue OCHOBHBIE
MOJIOYKEHUSA SJIEKTPOHHOM TEOPUU WUCIOJIL3YIOT s OO0bsICHEHUS
cBOMicTBE mosynpoBoAHUKOB? (PaccMarpuBaioT HPUPOAY HOCHUTEJEH
TOKa B IIOJYIIPOBOJHUKAX, UX ABUKEHHE TIPU OTCYTCTBUU W HAaJU-
YUU II0JIA, T. €. PACCMATPUBAIOT MUKPOMeXaHU3M ABJeHUA.) [louemy
HOCHUTEJI TOKa B IIOJYIIPOBOOTHUKE HE MOTLYT YAepPsKaThbCs B 00JacTHU
p—n-uepexozna? Ilouemy cuja mIpAMOro ToKa B IOJYIPOBOJHUKOBOM
Ouoae 3HAUUTEJNHLHO OOJIbIIe CHUJILI O0PATHOIO TOKA IIPU OJUHAKOBOM
"Hanps:kenuu? IlouemMy mIpu MBTOTOBJIEHUU IIOJYIIPOBOIHUKOBBIX
MaTepraJioOB OCHOBHOE BHUMAaHMe yaejaserca mx uucrore? Kaxum Tu-
IIOM IIPOBOAMMOCTHU O0JIaZaIOT IIOJYIIPOBOIHWKOBBLIE MaTepuaibl 0e3s
npumecu?
Iliss muchbMeHHOU paboThl JIydllle BCero moao0paTh 3amaHu A
c BhIOOpPOM OoTBeTa Ha o0bAcCHeHNEe pucyHKa. OTBETHI MTOJIKHBI
OBITH KPATKUMU.
1. ITokaskure, KaKkoil M3 IPUBEIEHHBLIX Ipa()IKOB COOTBETCTBYET 3aBUCHU-
MOCTH YAEJIbHOT'O COIIPOTHUBJIEHHSA OT TeMIlepaTypbl OJId TepMHCTOpPa
(puc. 212, a—2). Ilouemy?

2. Ompegenure TUI HPOBOAUMOCTH IIOJYIPOBOAHUKOB II0 00€ CTOPOHBI
KOHTaKTa, eCJId uepe3 MUOJA IIPOXOAUT TOK (puc. 213).

3. Kakas BonbT-amMIepHas xapakTepucTuka (GoTOpe3nucTopa COOTBETCTBY-
eT ero 3aTeMHEHHOMY cOCTOAHUIO (puc. 214)?

p 0, © : o

/ Puc. 213

> I’
0 t° 0 t° MA
0 o, (r) o | 3
2
1r 1
VO 5 | | | -
0 o t 0 4 8 12 U,B
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Omuttep basa Konnektop II. TIlpu M3yyeHUM HOBOTO MAaTEPU-
ajla JIydYIlle HKCIOJIb30BaTh pPaccKas ¢
sjaeMeHTaMu Oecenbl. KoHTakT IBYX
p n p HOJIYyIPOBOSJHUKOB  PA3HBIX  THUIIOB
p—n OaéT TOJIYIIPOBOAHUK C HOBBIMU
cBoicrBamMmu — gumon. OKasbpIBaercs,
Puc. 215 co3aHre KOHTAKTa TPEX IIOJYIIPOBOJ-
HUKOB p—n—p IPUBOAUT TaKKe K
TOSABJIEHUIO IIOJYIIPOBOAHUKA C HOBBI-
MU CBOMCTBAMN — TPaH3UCTOPA.
Yuurenr coolIlfaeT, YTO TpPaH3U-
ctop OblI cos3zmadm B 1948 r. amepwu-

ITT ITT
p oqjjinyr P KaHckuMmu usukamu k. Bapaumowm,
® I I o I I @ Y. Bparreiinom u Y. IIloxkau, KoTOphie
® Il 11 ® 3a OTKPBITHE TPAH3UCTOPHOTO 3sPdeK-
L1 © L1 Ta moayunan B 1956 r. HoGeseBcKyo

npemuio. OauH U3 3TUX (PUBUKOB —
Puc. 216 I>x. Bapauas — B 1972 r. 6BL1 yIo-

croen HobGeseBckoii mpemuu BTOpoir pasd (Bmecrte ¢ JI. Kymepom u

Hox. IIpuddepom) 3a paspaboOTKy TEOPUU CBEPXIPOBOIMMOCTH.

W3yuenue TpamsucTOpa MOKHO HAUaTh C OMUCAHUS IIPUHITUAIIA €TI0
netictBusa. C MOMOIIBIO CXeM-MOJeJsel, KOTOpble BbIUEPUMBAIOTCSA Ha
IOCKe U B TeTpajau, oprammsyercs Oecema. IIpuBenémM OCHOBHBIE aTa-
bl paccKasa M BOMPOCHI AJsI OpraHU3anuu Oecenbl.

Tpan3ucTop cocToUT M3 TPEX IOJYIPOBOAHUKOB (pmc. 215). O06-
CY'KIAIOT 80MPOCHL: KAKOBBI OCHOBHBIE HOCHUTENW TOKA B M300paKEH-
HBIX mojaynpoBoxuukax? (Msobpasum, HampuMmep, IO ABa 3apdAna.)
Kak zapsaskamoTcs MOJYIPOBOAHUKU IIOCJe 00pasoBaHUS KOHTAKTHO-
ro ciaoa? Ilouemy aTo mpoucxonutr? Kaxk HampaBJeHO 3JIEKTPUUYECKOE
mojie B KakJoM KoHTakTHOM cioe? (OTBerT maH Ha pucyHke 216.)
Kak Oymer paboTaThb KOHTAKT TPEX IIOJYIPOBOAHUKOB, €CJU €ro
BKJIIOUNUTHL B I€llb, KAK IOKa3aHOo Ha pucyHke 217? Moixer au uaru
TOK B 1enu amurrep—o6asza? (OrBeT. Mosxer.) MoxKeT 1 UATU TOK
B mnenu 6aza—xoJsuiekTop? (OTBeT. Her. BHemrHee moje ycuimBaeT

moJie KOHTAKTHOI'O CJIOSA — ero COIIPOTHUBJIeHKE OueHb BelnKo.) Kak
N JKe OymeT UATH TOK, eCJU 3aM-

= E KHYTb 00a Kiioua? Kyma 6yayr

E_ - OBUTAThCA OBIPKU  smuTTepa?

—_— (OrBeT. Bmpaso.) Moryr mam

Smuttep basa Konnektop 9TU OBIPKU ABUr'aThCSA HaJIbIlle, K

® KosutekTopy? He mermraer jiu um

e} ® moysie 6Gasa—xojaexTop? (OT-

® 5 ® BeT. Her. HaoGopor, ycuausa-

R €T ux nsmxenue.) Taxum obpa-

o 30M, OBIPKU SMUTTEPA CO3IAI0T
. _{F_‘I TOK KakK B Ilelu sMuUTrep—~0Oasa,
TaK W B Ienu 0asa—KOJJIEKTOp.

Tokm B smMuUTTEpPE ¥ KOJJIEKTO-
Puc. 217 pe mpubJIM3UTEeJILHO PaBHBI, TaK
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Kak O0sbimas uyacTb (0Kogo 95%) ABIPOK sMUTTEpaA b
yXoouT B KoJIeKkTop. Kak 910 00bsacHuth? (OTBeT
Ha BOIIPOC CBA3aH C M3YUEHUEM YyCTPOICTBA TPaH3UCTO- 9 K
pa.) Basa — ouens TomKuii ciaoii. Ilnomans moBepx- [ |
HOCTHU KOJIJIEKTOPHOT'O II€ePeX0/a B HECKOJBKO pa3 00JIb-

e smuTTepHoro (puc. 218). Yuurenab 3amaétr sonpoc:

ecium MEHATh CUJy TOKa B Ienm sMurrep—06asa, TO

OymeT JiM MEHATHCSA CHUJIa TOKa B Ilenu 0a3a—KOJJIEK- Puc. 218

Top? (OTBeT. Byner.) Ho Garapea B2 nmaér GoJblllee HaOpssKeHUe
Ha ydJacTKaX Ienu 0asa—KOJIJIEKTODP, IIO9TOMY MOIITHOCTH CHUTHAJA
B 9TOI Ienu (HampuMmep, Ha pesucTope) OyAeT 3HAUUTEIbHO 0O0JIbIIIe
MOIITHOCTY CUTHAJIa B Ienu sMurrep—~06asa. TpaH3uCTOpP IpPU TaKOM
BKJIIOUEHUU MOJKET YCWJIMBATh CUTHAJ II0 MOIIIHOCTHM — 3TO €ro OC-
HOBHOE CBOIcTBO. BBOomuTcsa obo3HaueHMe TpaH3HCTOpA.

3aTeM yYHTeJb MIOKAa3bIBaeT ONbiLM II0 MEeMOHCTPAIluU YCUJIUBA-
IOmUX cBo¥cTB TpaHaucrtopa (puc. 219). O6opynmoBanue: Qoro-
IUOJN KaK HMCTOUYHUK TOKAa, ABA OAWHAKOBBIX TrajJibBAaHOMETpA OT aM-
mepMeTrpa, TpaH3ucTop u3 Habopa, BC-4-12, mamnouxka ma 100 Br,
npoBoga. Bonpocvl 0ns 06cyxcOenus TIpU NPOBEEHUU OUBITA: KaK U
noyeMy M3MEHAIOTCA IIOKa3aHUA BTOPOTO TajbBaHOMETDPA IIPU YBEJIU-
YeHUU OCBeIEéHHOCTU (oTosaeMeHTa?

Onenure Ko3(PUIMEHT yCUJIeHUs TOKa. MaMeHATCA JU TOKa-
3aHUS TaJIbBAHOMETPOB, €CJU MOMEHSTh MOJSAPHOCTb IOAKJIIOUEHUS
dorosaemenTa? (OmbIT KejlaTeJbHO IIOCTABUTH IIOBTOPHO U Ha CJie-
OYIOIIEeM YpPOKe.)

III. TIucbmeHHasA caMOCTOSATEJNbHAsI PadoTa BBLINOJHAETCA B Te-
Tpagsax, ABe-TPU TeTpagu II0 BbIOOPY IIpoBepsoTcs. Ilpumepsl 80-
npocos: KaKOBBI IIPeMMYyIllecTBa TpaHsucropa? Byxer jgm uATH TOK
B IIENU KOJUJIEKTOPA, €CJIM B IIelId SMUTTEPA IIOMEHATH IIOJAPHOCTH
BKJIOUueHnA Oarapeu? MookHO nu danucats: I, = I + I[.?

Ha pucynxke 220 mnpuBeneHa BOJIbT-aMIIEpHAs XapaKTEPUCTHUKA
KOJIJIEKTOpa IIPpW Pas3HOM ToKe 0asbl. Boimosusercs jam 3akoH Owma
nnasa aroro yyactka nenu? OnpenesnTe COIIPOTUBJIEHUWE KOJIJIEKTOpA
Oopu HanmpsKeHUM Ha HEM 3 B. 3aBucur Jiu ero COmpoOTUBJIEHUWE OT
ToKa 6aswi? Ilouemy?

IV. Ilpu moaBeAeHUUW WTOTOB MOYKHO MPEAJIOKUTH OJHOMY YUEHU-
Ky paccKasaTh O HPUHIUIE PAabOThI TPAHB3UCTOPA IO CBOUM 3aIUCAM

Iri
I2

— o w1 P

N\

Puc. 219 Puc. 220



B Terpanu. s moiaydeHUs oOPATHOM CBSA3U MCIOJB3YIOT 3JI€MEHTBI
Oecebl.
Homawnee 3adanue: § 117%; II., Ne 571.

Ypok 7*. CoBepleHCTBOBaHME 3HAHUWN U YMEHUW

3amauM ypoKa: MMO3HAKOMUTHL IMKOJBHUKOB C IIpUMepaMu, IIPUH-
munaMu 1 IpobJeMaMU HMCIIOJb30BAHUA IMOJYIPOBOAHUKOB B HAPOI-
HOM XO3sICTBe.

IIpomomkuTh GopMUPOBAHME OOIIUX U CHEIMAJbHBIX YMEHUIi: BbI-
IeJIATh TJIaBHOEe, 0000IaTh M3yYEeHHBI MaTepuas, BbIPA’KaTh CBOU
MBICJIM B peYu, pellaTh 3ajJaud Ha CBOIMCTBA AUOJa W TPaH3UCTOPA.

I. B Hauasie ypoKa HEOOXOJMMO IIOBTOPUTH HPUHIIUI PabOTHI AMOJA
u TpaHaucTtopa. s TUCbMEHHOTO OTBeTa JBYM-TPEM yUall[UMCS MOTYT
OBITh ITPEAJIOMKEHBbI 3aJaHus 110 pucyHKam (cMm. panee). IIpu oGcysxme-
HUY OTBETOB MOXKHO HCIIOJIB30BATH B0NPOCHL: UTO OOIIETO yV PA3IUUHBIX
THOJYIIPOBOOJHMKOB M YeM OHU pasiaudarTcsa? KakoBbl mpenMyIliecTBa
¥ HEeJOCTATKU TPAHBMCTOPA U MOJYIIPOBOJHUKOBOTO auroaa?

II. IIpu oGobmmennu 3suHanuit (15—20 MMH) HCIOIL3YIOT (DPOH-
TaJbHYI0 Oecely, paccKas IIKOJbHUKA y OOCKHU, PabOTy C ydueOHU-
KOM, 3alliUCU HA JOCKe U B TETPaAAX.

®dporranbHad Oecela opraHu3yeTcd II0 80NPOCAM: OT Yero 3aBU-
CUT fABJIEHUE TPOXOKAEHUS BJIEKTPUUYECKOTO TOKA B IIOJYIPOBOIHU-
kax? (OrBeT. OT THOA TMOJNYOPOBOAHUKA, KOHTAKTA ABYX WMJIU TPEX
TOJYIIPOBOAHUKOB, BHENIHUX BO3AeHCTBUII: Harpesa, OCBeIeHUusd,
nsnayuenusd.) [louemy mpu HarpeBaHUU UM OCBEIEHUU COIIPOTUBJIE-
Hue moaynpoBoguuka ymenbinaercsi? (Orser. IlosBasiercs GoJibIiie
HOCHUTeJIell TOKa.) 3aBUCHUT JIM CHUJIA TOKA OT HANPSKEHUs Ha IOJy-
npoBoguuke? (Ha pucynke 221 mokasaHbI BOJbT-aMII€pPHBIE XapaKTe-
PUCTHUKHU TepMucTopa m (orope3ucrTopa IPU HEOGOJBIINX 3HAUEHUAX
OPUJIOKEHHOTO HamnpsisKeHUsi.) Kak o0BACHUTH BOJBT-aMIIEPHYIO Xa-
paxrepuctury tepmucropa (puc. 222)? (OrBer. Ilpu Goablnux Ha-
OPAMKEHUAX TOK caM HarpeBaeT TEPMHCTODP M YMEHBIIIAeT ero IPOoBO-
OUMOCTh, T. €. YBeJIMUYHBaeT cam cebsd.)

ITpu orBeTax yuaimuecd HCIOJb3YIOT YUeOHUK, IIEPEHOCAT Ipadu-
KU B TeTpaju.

OnuH M3 YYEeHUKOB KPAaTKO IIOBTOPAET OCHOBHBIE JAHHBIE O NMOJE
(ompenesiernie, BOJbT-aMIepHas XapaKTePUCTHUKA, €€ 00bsCHeHUe C

1,4
MA
I I 4r
3 |
2 |
1 |
| |
0 UB 0 U, B 0 20 40 60 U,B
Puc. 221 Puc. 222
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TOYKU 3PEHUSA SJIEKTPOHHBIX IPEACTABJICHUI, MpuMeHeHne). B Kaue-
CTBE Pa3JaTOUYHOTO MaTepuaja Ha CTOJIbI BHIJAIOT PA3JIMYHBIE NTUOIBI.
IlomoiHEHE OTBETA IIPOUCXOAUT B (opme Oeceabl MO OOCYKIECHUIO
CIEAYIOIUX 60NPOCO8: TIOUEeMY OUOJbl UMEIOT Pas3AudHyio (Gopmy u
00béM? Yem oHu orTimyaioTca Apyr ot apyra? Kax o0bACHUTL BO3-
pacranue o0paTHOro TOKa AMOAa MHPU OOJBININX HampsxeHuax? Yem
OTJIMYAIOTCA APYT OT APYyra BOJbT-aMIIEPHBIE XapaKTEePUCTUKU OCBE-
IIEHHOI0 M HEOCBEIIEHHOro (oropesucropoB? Ilouemy mpsmMoii TOK,
OPOXOAAIINI Uepes AMOJN, 3HAUUTEJHBHO OOJIbIlIE OOPATHOTO IPU OIU-
HAKOBBIX HAIPSIIKEHUSAX?

Ilpu pacckase y4eHUK MOKET MHOBTOPUTHL paHee IIOCTABJIEHHBIN
9KCIIEPUMEHT.

Ilnan o6obOlieHusT Marepuaja O TPAH3UCTOPE MOXKeT OBITh Clie-
OYIOIUIi: oIpeaeieHre, OCHOBHOE CBOMCTBO, NIPUHIIUI PabOThI, IPU-
menenue. Kaxk u paHee, opraHusyercsa Oeceia mo 80npocam: 3aBUCUT
JU CWJIa TOKA B IIENM KOJJIEKTOPA OT CHUJIBI TOKA B Ilelu sMuUTTepa?
KakoBa BoJIbT-aMIlepHAas XapaKTePUCTHUKa SMUTTEPHOTO Iiepexona?
Orauuaercd Jiu OT He€ BOJIbT-aMIIEPHAS XapaKTEPUCTUKA KOJIJIEKTOD-
"HOro mepexona (cm. puc. 220)? YeMm MOKHO O0BACHUTH, UTO KOHIIEH-
Tpanusa IIpuMeceil B 9SMUTTepe OoJibllle, ueM B Oaze?

III. IIpu BBICTYILJIEHUUW C MOKJIANOM YUYEHUK ITOKA3bIBAET W KOM-
meHTupyer Tabauny 39. fKesaTenbHO HCIIOJNB30BATH MaTepUaJbl U3
JOTOJIHUTEIbHBIX MCTOYHUKOB MH(MOPMAIIUH.

IV. B saxiioueHme 5TOH YacTu ypoKa yUUTEJIb BMECTe C KJIacCOM
IeaeT 6bL600: O0BSICHEHNE IPOXOMKAEHUS DJIEKTPUYECKOT0 TOKa B
TOJIYIIPOBOAHUKAX BO3MOJKHO HA OCHOBE JJIEKTPOHHBIX IIPECTaBJIE-
HUMA, T. €. HA OCHOBE PAaCCMOTPEHUS MHUKPOMEXaHW3Ma SIBJICHUA.

Homawnee sadanue: I1., Ne 566, 567.

Ypok 8. DneKTpu4yeckum TOK B BaKyyme

3amauM ypoKa: BBECTHU IIOHATHE «TEPMOSJIEKTPOHHASA SMUCCUS»;
BBIAICHUTH YCJOBUA CYIIECTBOBAHUA TOKA B BaKyyMe; W3YUYUTH
YCTPONCTBO U IPWHIIUI AeUCTBUA AUOLA U €T0 BOJIBT-aMIIEPHYIO Xa-
PaKTEepUCTUKY.

Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI

I. IToBTOPEHUE MBYUEHHOTO 3—5 Becena. Pacckas yuureins

marepuasia. IlocTaHOBKa

yueOHON mpobaeMbl ypOKa

II. Vizyuenue HOBOI'O MaTe- 20—25 Pertenne sKcrepuMeHTAJIb-

puaa HBIX 3azad. Pacckas. Bece-
Ia. OKCIIEPUMEHT

III. Pemienue 3agau 15—20 Pa6Gora B Terpamu. Becema

IV. omarmuee 3amaHue 1 3amnuch Ha JOCKe
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Tabauya 39

MNpyiMmeHeHne NoNYNPoOBOOHUKOR

ITorynpoBOTHUKOBBIN TUO

_H_

e Brimpavmuresnn

Tepmucrop

—==—

t
* JIzmepeHue TeMIIepaTyphl

e IlosxapHad CUTHAJIM3AINA
e BojsomeTpsl
¢ Peje BpemeHn

dDoToguo
_\\@_
® JI3mepenne
VIHT€HCUBHOCTU M3JIY4YE€HUA

doTopesucrop
)

—-
e Kuno

e TeyieBuzeHNE
e ABTOMaTHUYECKOE
BKJIIOUEHNE CBeTa
® JVIHOMKaTOPHI HAa CIIyTHUKAX
¢ Temnodororpadusa MecTHOCTI
e KoHTposb kagyecTBa
IIOBEPXHOCTI

CeeTomuon

oA
® JIcTOYHMKN
VH(PaKpacHOro U3JIyYeHNI
* ITncpo-3HAKOBbIE

VHIVKATOPbI
¢ Jlazepsl

Tpan3ucrop

%%

° YCeuamTeay MOIITHOCTIA

dDoTO3JIeMEeHT
Y

Eos

e CousiHeuHble OaTapen

dDoToTpaH3NCTOP

&

* PasanyHble IaTUYNKUA

I. IloBTOpPEHME HPOUJEHHOI'0 MaTepHajia OPTraHU3yeTCA II0 B0NPO-
cam: Kaxoe (PU3NUECKOE ABJIEHNE HA3LIBAIOT IMOCTOAHHBIM 3JIEKTPU-
yecKuM TOKOM? KaKOBBI YCJIOBUSA CYINECTBOBAHUSA SJIEKTPUUYECKOTO
TOKa?

Iaee yunTeJab pacCKasbIBaeT, UYTO B PA3HBLIX CPelax YCJIOBUA CY-
I[eCTBOBAHNSA IOCTOSHHOI'O 3JIEKTPUUYECKOI'0 TOKAa pasHble. Ha mam-
HOM YpOKe HeOOXOAMMO PacCMOTPETh JJIEeKTPUUYECKHII TOK B 0C000ii,
cmenmu@UUEcKoil cpege — BaKyyMe. BakKyymM — 5TO CHJBHO paspe-
SKeHHBII ra3, B KOTOPOM MOJIEKYJBI Ta3a yske He CTAJIKUBAIOTCS APYyT

264



6 Om
BYIM-2
l—‘:' o’ O,

6 Om Bbixopn,:
BC-4-12 BC-4-12 0-250 B
[ e | o-

6 Om
Puc. 223 Puc. 224

c gpyrom. B BakyyMe HeT HocuTejJell sJeKTpuyecKoro rtoka. Ta-
KM 00pasoM, BAKyyM TOK He IIPOBOAUT UM IMIOITOMY MHPOBOIHUKOM
He siBasercsa. Ho Bcé ke TOK B BakyyMme BO3MoOKeH. IIpu Kakom
ycaoBum?

II. Ina moaydyeHMsT TOKA B BaKyyMe HYXHO, YTOOBI TaM IIOSBU-
JauCh cBOOOAHBIE 3apAnbl. [[1s1 obecleueHUsT 9TOTO YCJIOBUS IITHUPOKO
HWCIOJIb3YETCA SABJIEHUE TEPMOJIJIEKTPOHHOU smmuccuu. IlaioT ompene-
JeHWe W KpaTKoe oInucanue siBjeHus. [Jsd cosmanusi obpasa SABJIEHUS
HCIOJIL3YIOT MYJIbTUILINKAIIUIO.

Jlamee wu3ydaioT YCTPOMCTBO [AEeMOHCTPAI[MOHHOM BJIEKTPOHHOMN
JaMIIbl-guoga. MOMKHO peIlnTh 3a a4y, 4To0bl PACCMOTPETh IIPUH-
IUII PadoThI JIAMIIBI.

HO‘IeMy pa3pdxxaeTrca IIOJIOXXKHUTEJIBHO SapﬁﬁceHHBIfI QJIEKTPOMETD
(puc. 223)?

OrserT. Ha amoj JlaMmbl momagarT SJIEKTPOHBI C KAToga W pas-
PAMKAIOT BJIIEKTPOMETD, IOITOMY U JAeJIaeTCs 6bL600 O TOM, UTO CBO-
OONHBIMU 3apsafaMU ABJISIOTCSA BJIEKTPOHBI.

IIpu BKJIOUEHHU [EeNM HaKaja MPAaKTUYECKU cpasy ’Ke HauWHAaeT-
cs paspanKa dieKTpoMeTrpa. Bonpoc: UTo MOMKHO CcKas3aTh O CKOPOCTU
IBUIKEHUs 9JI€KTPOHOB B JiaMIle 10 CPaBHEHWIO CO CKOPOCTBHIO ABU-
JKeHUsI CBOOOAHBIX 3JeKTpoHOB B Metasie? (OrBeT. OHAa BO MHOrO
pas GoJiblire.)

Ha omnbiTe BBIABIAIOT 3aBUCUMOCTDH KOHIEHTPAIUYA SMUTUPYIOMUX
2JIEKTPOHOB OT TeMmepaTypbl Hakamga HuTu. OOGCy)KAeHUe pes3yJbTa-
TOB OopraHmayeTcsa B Xofe Oeceabl IO BOIIPOCAM.

KaKoBbI 2Ke CBOMCTBA 9JIEKTPUYECKOT'0 TOKA B BAKYyMe — CJIEeLYIO-
masa yuebHasa npobsema ypora. IlemoHcTpupyor onsim (puc. 224) mo
TOJIYYeHUIO BOJIBT-aMIIEPHON xapaxkTepuctuku. O6opygoBaHUe:
JaMma-amoj, TaJbBaHOMETDP OT aMmiIepMmeTpa ¢ peocratom Ha 6 Owm
B KauecTBe IIIYHTa, BOJBTMETP AEMOHCTPAIMOHHBIN C AOIOJHUTEIh-
HBIM couportuBieHueM 33 KOwm (mam aBomerp), BVII-2, BC-4-12,
poBOJA.

IIpu mocTaHOBKE ONIBITA y4YMTeJb OOpalllaeT BHUMAaHWE Ha Kade-
CTBEHHYIO CTODPOHY [eJa.

III. ITpumepsl 3agad OJs CAMOCTOATEIbHOU PAOOTHI.
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1. OmpenenuTe CKOPOCTH 9JIE€KTPOHOB, C KOTOPOIl OHU [JOCTHUTAIOT aHOAA,
ecJii HaTpsiKeHUe Mekay saexTpomavu 100 B.

Kparkoe pemenue.

2
ﬂ:eU:>v:,/@,v:6'106M/c.
2 m

2. CpaBHHUTE KOHIIEHTPAIUIO 2JIEKTPOHOB B MeTaJlle M BaKyyMe IIPU OJU-
HAKOBOU cuiyie TOKa. CKOPOCTH 9J€KTPOHOB IIPUMUTE PABHBIMU COOT-
BercrBerro 107* u 10% m/c.

Kparkoe pemenue. [lna meranna I = en,Sv,.

Hnsa Bakyyma I = en,Sv,.

PaBeHCTBO mpaBBIX YacTell ypaBHEHUN MPUBOAUT K CJIEAYIOIIEMY
pesyabTary:

oS

U n.
=Lt - Zx10
U2 n

IV. Jomawnee 3adanue: § 118; manuBuAyaIbHO — 3agada.

B TeneBM3MOHHOM KHWHECKOIIE YCKODPSAIOIlee aHOAHOE HAIPSKEeHHEe PaBHO
20 kB. 3a Kakoe BpeMs 3JIEKTPOHBI JOCTUTAIOT dKPAHA, €CJIU PACCTOSHUE
Mexay amomoM u sKpaHoM paBHO 30 cm? Kak oHu mpu sTOM ABUIKYTCA?

Ypok 9*. NMpumMmeHeHne ToKka B BaKyyme

3amaum ypoka: IPOJOJIKUTE (POPMUPOBaHUE paHee BBEIEHHBIX IIO-
HATUUA W IPEACTABJIEHUN IPU MIYUEHUN MIPUKJIIATHBIX BOIIPOCOB.

Ilman ypoka

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
1. IloBTOpPEHUE UBYUEHHOTO 7—10 dpoHTANLHBEIN ompoc. Pe-
MarepuaJia IIeHUe 3a7adu
II. VIzyueHue HOBOTO MaTe- 20—25 Pacckas. [lemoHcTpaus
puaia OIIBITOB
III. IToagBemeHue MUTOIOB 10—15 Hemoucrpanusa. Pacckas.
yPOKa Becena
IV. [Tomaminee 3amaHue 1 3amnmuch Ha JOCKe

I. ®PpouTaTbHO OOCYKIAIOTCA B0NPOCHLL: OT UEro B3aBUCUT CHJA
TOKa, Ipoxoisdainero uepes Jjammny? Breimosnsierca aum 3akon Oma Ha
yuacTke Ienu ¢ Jammoi-guogom? Kak mokasaTh, YTO CKOPOCTDH ABU-
JKEeHUsI BJIEKTPOHOB B JlaMIleé 3HAUYUTEJIHHO OOJbIIIE CKOPOCTU dJIEK-
TPOHOB IIPOBOAMMOCTH B mIpoBoaHuKe? MoKeT JM TOK B BaKyyMe
co3aBaTbCsl IMOTOKOM MOHOB? YeM OT/IMYAETCA MOCTOSAHHBIN TOK B
BaKyyMe OT TOKa B MOJYIPOBOIHUKE?

Pemator 3agauy Ha moBTopenue: ymp. Ha c. 407 (4).
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II. Isyuenwe HOBOro MaTepumaja MOYKHO HaAUaTh C KPaTKOTO CO-
o0IIIeHnsT YUeHNKa 00 YCTPOMCTBE M HMCTOPUU IIPUMEHEHUA 9JIEKTPOH-
HOI JIaMIIBI.

Hasiee, MCIHOJB3YsT OTKPBITYI0 MOJENb 3JIEKTPOHHO-JTYUYEBOM TPYOKU
(BJIT), yuurens KpaTKo msjaraeT marepuas o6 ycrpoiictBe IJIT. B Ba-
KYYMHBIX JIaMIIaX TOK ITPEACTaBJISIET COOOM IIOTOKU 3JIEKTPOHOB, OBUMKY-
muecsa ¢ OOJIBIIION CKOPOCTBIO. OTU IIOTOKU, HA3BAaHHbBIE 9JIEKTPOHHBIMU
Oy4YKaMu, TOJYYUINA IIUPOKOe IpuMeHeHue. PaccMaTpuBaioT UX CBOI-
crBa Ha npumepe IJIT: BaKyyM B CTEKJSIHHOM OaJlIoHe, KaTOJ B BHUIE
Y3KOro IWJIMHApPA, BHYTPU KOTOPOTO HAXOAWTCA HUTHL HaKajla, DMUC-
cus JeKTPOHOB, YCKOPEHMEe 3JIEKTPOHOB II0JIeM U (DOKYCHPOBKA ITy4Ka,
yIpaBJ/ieHre IIOTOKOM 3JEeKTPOHOB C IOMOIIBI0 JJIEKTPUUYECKUX IIOJIelt,
CO3[TaHHBIX MEXKIY BEePTUKAJIBHBIMU U TOPHU30HTAJIBLHLIMU ILIACTHHAMU,
momnajaHue SJIEKTPOHHOIO IIyYKa Ha 9KPaH W CBeUYeHH’e IIOCJIeTHEro.

ITpuanun pa6orer AJIT msyuaror meromom Oeceabl C IIOCTAHOBKOI
aKcmepuMeHTa. Bonpocwbt 0aa opzanu3ayuu Gecedvl: TIOUYEMY CBETUT-
ca skpaH? V3MeHUTCA JIM TOJOYKEHWE CBETAINErocs IIATHA, €CJIU
K Hemy mnomHectu marauT? Ilouemy? (OTcioma BBIBOA O BO3MOIKHO-
CTH MAarHUTHOTO yIpaByieHUA.) Kak OTKJIOHUTCA CBeTAIeecs IISITHO
(97IeKTPOHHBIA ITyYOK), €CJM Ha TI'OPU3OHTAJbHBbIE (BEepTHUKAJIbHBIE)
IJIaCTUHBI TOAATh OT BhINpaAMUTeas BYII-2 mocTosHHOE HaIpsKe-
Hue? (Ormeuaercs, rae «+», rae «—».) IlouemMy H3MEHSAIOTCA pe-
3yJILTAThl ONBITA, €CJM MCIIOJb30BATEH BRIIPAMUTENb B-24M? Psagom
c sxpanom IJIT pacmosararor KaTyiiky (oT mpubopa s JeMOHCTpa-
MY MarHUTHOTO TOJISI KPYTrOBOTO TOKAa), MPOIYCKAaIOT IO Heil TOK OT
Beinpamuressa BC-4-12. Kax u mouyeMy OTKJIOHSETCS 9JIEKTPOHHBIN
ayu? Kak 6bicTpo OoH OTKJOHsAeTcA? UTo mamenuTcsa Ha sxpaHe IJIT,
ecJIM YBEJUUYHUTH II0JAaBaeMoOe HaIpsKeHue?

CBoiicTBa NMyYKOB B3alHCHIBAIOT B TeTpPalb, 0000Ias BCE TO, UTO
HaOJOgaM B 9KCIepuMeHTe. B YaCTHOCTHU, BBIAEJISIOT IIPAMOJIMI-
HeIfHOe pacIpoCTpaHeHUWe 3JeKTPOHHBIX HYYKOB, UX OTKJIOHEHHE B
MOJIAX, CBEUEHNe dKpaHa IIOJ AeHCTBUEM J3JIEKTPOHOB, BBICOKUE CKO-
POCTh U SHEPTUI0 IBUIKEHUS 3JeKTPOHOB. B 3akjiouenme o0palaioT
BHUMaHUe Ha npumeHeHume IJIT B ocmuiamorpage, MOKa3LIBAIOT OC-
I[UJJIOTPAMMY BBIIPSAMJIEHHOTO AUOIOM II€PEeMEHHOI'0 TOKa.

III. B mauajyie 3aKkpemnjeHus MaTepHaia MOYKHO PEIUTh eIé IBe
WA TPU KadyeCTBEeHHBIE 3agaYU.

1. Ompegmenure, 4YTO HAXOAUTCA B 3aKPbITONl KOopoOKe. (O TBeT. Maruwur.)
KakoBa moJasipHOCTH €ro moJII0cOB?

2. Yemy paBHO Haunpsa:xkeHme Mexay muactuHamu IJIT, ecim 3a Bpemsa
IBUJKEHUSA B IIOJIE BJIEKTPOHBI OTKJOHAMTCA Ha 1 mm? [limHa Kax-
IO IIacTUHBI paBHA 2 CM, PACCTOSHWE MeXXJy HUMHU paBHO 1 cM,
CKODPOCTH 9JIEKTpOHOB pasHa 107 M/c.

3. Ymup. Ha c. 407—408 (13).
B xome Gecembl c KJiaccoM cCJeAyeT IIOBTOPUTHL HPUHIIUII YIIPaB-
JIeHUs 9JEeKTPOHHBIMU ITyukaMu. CBolicTBa TOKAa B BaKyyMe OOCYIK-

IaloTcA MO B80Nnpocam: KaKOBBI HOCHTENM TOKa B Bakyyme? Kaxos
xapakTep ux aBwikeHuA? (OrBetT. IIpamosnuHeiiHOEe, YCKOpPEHHOE.)
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B uém mnpuumua Ttaxoro aBu:keHusi? (OrBetT. [leficTBue II0Jis.)
MOKHO JM OIPENeJUTb CUJIY, NEeNCTBYIOIIYIO CO CTOPOHBLI IIOJS Ha
9JeKTpoHbI? KakuMmu 3aKoHaMU MOYKHO ONMCATh IIOCTOAHHBIN TOK B
AJIT? Tlouemy OJIT moayuwmsa MIMPOKOE pacIpocTpaHeHUe?

IV. Jomawmnee sadanue: § 118; II., Ne 572.

Ypok 10. OnekTpnyeckuini TOK B pacrnjiaBax
N pacTBOpax 3JIeKTPOJSINTOB

3agauM ypoKa: U3YUYUTh MeXaHU3M 00pas3oBaHUA CBOOOMHBIX 3aps-
OB B pacIjlaBaX U PaCTBOPAxX 3JIEKTPOJUTOB; HCCIENOBATH 3aBUCHU-
MOCTBH COIIPOTUBJIEHUS 3JIEKTPOJUTA OT TEeMIepaTypbl; MO3HAKOMUTD
IIKOJHLHUKOB C MPUMEHEHUEM 3JIEKTPOJIN3a B TEXHUKEe; PAaCCMOTPETH
rpaHUNBl IPUMEHUMOCTH 3aKoHa OmMa s 2JIeKTPUUYECKOTO0 TOKa B
9JIEKTPOJINTAX; IIPOAOJIKUTE (popMHUpOBaHNEe YMEHUHN HAOIOZAThL U
aHAJIM3UPOBATH (pU3UUYECKUe SIBJIEHU.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
1. IsyueHune HOBOTO Mare- 20—25 Pacckas. Becema mo Bompo-
puaia cam
II. CosepireHcTBOBaHMIE 20—25 HemoHcTpanusa onbsIToB. Be-
3HAHUU W yMEHUH cema. Perenue 3amau
III. MomairHee 3ajaHuTe 1—2 3amnnuck Ha JOCKe

I. Pacckas ciemyeT JIOTHKe y4eOHHKA: JJIEKTPOJUTAYECKAS IUC-
comuanus, JJeKTPOJN3, HPUMEHEHHe 3JIeKTPOJN3a B IIPOMBIIILICH-
HocTu. B Geceme oGCYIKIAIOT 80NPOCLL: KAKOM IIPOIECC HAa3LIBAETCS
SJIEKTPOJUTUYECKON muccormuanueii? B uém oH cocromr? MoHO Jau

CKas3aTh, 4TO BOJAa HIPAET POJIb
MOHM3aTOpa B CJydae JJIeKTPU-

%@ YeCKOro TOKa B SJIEICTpOJII/ITe?

Kak oOpasyroTcsa cBoOogHbBIE 3a-

@0 @ pPAIBI B pacTBOpax U pacliaBax
?

Net o %%@ 0 % snexkTposuToB? Kaxkume mporeccht

) IIPOTEKAIOT B PACTBODE BJIEKTPO-

e 6 9 JUATa TOJ AeNCTBUEM IIOCTOSH-

HOro sjexTpudeckoro moaa? Or

Yero 3aBUCUT IMPOIECC DJIEKTPO-

auza? Kakoil mpomecc HasbIBa-
%"'@ 0T papuHUpPOBAHHEM MeIu?

=) II. 3axpensienne uU3y4eHHOTO

HAYMHAIOT ¢ PaboOThl HAJ PUCYH-

KaMM, pPaCKpPBIBAIOIUMU IIPO-

IecC DJIEKTPOJUTUUYECKON IUCCO-

Puc. 225 nuanuu. Ha pucynke 225, a, 0,

&
Za

g
I

D
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8, 2 M300paKeHbl AUIIOJb MOJIEKYJIBI IIOBAPEHHOM COJIW, AUIIOJU MO-
JIeKYJI BOJIbI, IIPOIleCC 00pas3oBaHUA CBOOOMHBIX 3apsmoB (COJIbBATHI) B
Bojie. PUCYHKM BBIIOJHSIOT B TETPAAAX.

Ilamee OpPraHu3yiOT BBINOJHEHNE HSKCIEePHUMEHTAJ bHBIX
3agaHuii.

1. O6GbsaAcHUTEe, MHOUYEeMY IIPU IIOTPYKEHUHU JJIEKTPOLOB B OIUH
CTaKaH C JKUAKOCTHIO JIAMIIOUKA 3aropaeTrcs, a IpU IIOTPYKEeHUU B
npyroit mer. OGopygoBaHMe: ABA CTAKAHA — ONUH C AUCTUJLIIM-
POBaHHOI BOJOH, NIPYroil ¢ MOACOJIEHHO!, ABa 3JIEKTPOJA, JaMIIOUKa,
uCTOYHUEK TOKa. OIBIT MOXKHO IIOCTA-

BUTH C IIepeMEeHHBIM TOKOM B OCBe- /,'r\
TUTEJBHOU CETHU U COOTBETCTBYIOIIEH || o | |
. B

JIAMIIOYKOM, MOYKHO U C IIOCTOAHHBIM

TOKOM OT BhIOpsAMuresis B-24M.
2. OO6bsacHUTE, UYTO MNPOUIOUIET
C TOKasaHUAMHU TajJbBaHOMETpa IIpU

HarpeBaHUU pPaCTBOpA MEIHOTO KYIIO- o o
poca (puc. 226). Ilouemy? O6Gopy- -+
JOBaHUeE: raJbBaHOMETD OT JeMOH- Puc. 226

CTPAIlMOHHOTO aMIIEpMeTpa, peocTaT
Ha 500 Om, 50 MJ 5-IPOIEHTHOTO pacTBOpa MEIHOTO0 KyIlopoca B
XUMUYECKOM CTaKaHe, MeJHble 3JIEKTpPoAbl m3 Habopa IlopaukmHa,
CIMPTOBKA WJU 3JEKTPOILINTKA, BbIIpaMureab BC-4-12. (OrTsBerT.
IIpu moBBINIEeHMU TeMIlEpaTyphl BO3PAcTaeT CTEIleHb AUCCOIMAI[UU
pacTBOpa M yMeHbBIIIaeTcs ero BA3KOCTb. Ob0a (axkTopa TPUBOSAT K
YMEHBIIIEHUIO COMPOTHUBJIEHUS BJIEKTPOJUTA IIPU HATPDEBaHUMU.)

3. UccraenyiiTe, Kak 3aBUCUT CUJIA TOKA B PACTBOPE BJIEKTPOJIUTA,
a TaKyKe KOJUUYEeCTBO MeIu, BBIJeJiAeMOe Ha 3JIEKTPOJe, OT yBeJnue-
HUS HAUPAXKEHUA Ha DJJIEKTPOJAX, YBEJIWUYEHUA KOHIEHTPAIUU pPac-
TBOpA, COJIMKEHUA 3JIEKTPOLOB, OOJIBIIETO IOTPY KEHUA 3JIEKTPOLOB.
OGopynoBaHUMeE TO Ke, UYTO U B IpenbiayiieM omnbiTe. O Kosmmue-
CTBe BBIAeNAMOIIelicd Meau CYAAT II0 MOKa3aHWUSM TrajJbBaHOMeETpA.
PesynbpraThl pelieHus ABYX IIOCJIETHUX 3aJad 3alUCBIBAIOT B TeTpa-
I, TAe IEePeunCJSioT TaKyKe caydyau MPUMEeHeHUs 3JIEKTPOJIm3a.

3aTeM KOJIJIEKTUBHO pasOMUparoT BONPOCHI YUeOHUKA.

YuuTeab MOMKET NTPENJIOKUTH U TaKUe 60Npochbl: OO KaKUX IIOP
OyeT IPOAOJIKATHCA IIPOIIECC BJIEKTPOJIN3a MEJHOr0 KYyIIopoca, eCau
B3ATHI YyroJbHBIE JEKTPOABLI? MemHbIe aJieKTpoabl? Kax K yrojanHO-
MY CTEPIKHIO IPUKPENUTh MEIHYIO IIPOBOJIOKY, 00€CIIeUnB HAMEKHBIN
aJIeKTpuuecKuil KoHTaKT? IloueMy Henb3d IpPUKACATHCA TOJIBIMU DPY-
KaM{d K HEeW30JUPOBAHHBIM 3JEKTPUUECKUM HpoBomam?

II1. Jomawrnee 3adanue: § 119.

Ypok 11. 3akoH anektponusa Papaneq

3agaum ypoka: BBECTU 3aKOH dJIEKTPOJN3a; NATh IIOHATHE «dJIEeK-
TPOXUMUUYECKUN SKBUBAJIEHT»; BBIICHUTH IPUUYUHHO-CJIEJCTBEHHbIE
CBSA3U IIPU U3YUYEHUU SBJEHUH; IPOAOIKUTH (DOPMUPOBAHUE YMEHUS
perrats 3amaum.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

I. BBogHas 4JacThb 3 Coo01ieHre yumnTess

II. I3yuenne HOBOTO MaTe- 20 Becena ¢ knaccom. Pacckas

puaia yuuTeada. 3alucu B TeTpa-
nsax. Pabora ¢ yueOHUKOM

III. CoBepiieHCTBOBaHUE 15—20 Pemenne sagau

3HAHUU U YMeHUul

IV. IlogBeneHue MUTOTOB 2—5 3amnuch Ha JOCKe

ypoka. IlomarirHee 3a-

JaHUe

I. B Hauajie ypokKa y4yuTeJb TOBOPUT O HEOOXOAMMOCTH IIepexoma
OT KAYeCTBEHHOTO ONMCAHUS SIBJICHUS BJIEKTPOJN3a K KOJMNUYECTBEH-
HBIM 3aKOHOMEPHOCTSM.

II. OcoGenHOCTL M3YUEHUA HOBOTO MaTepHajia COCTOUT B TOM, UTO
3akoH Papajies BLIBOJUTCS HA OCHOBE 3J€KTPOHHON TEOPUU, T. €. Of-
HOBPEMEHHO C BBIBOJOM HAET IIOBTOPEHME MaTepHuaJia IPeIbIAYIIEro
ypokra. O0A3aTe/IbHO BBISIBJISIETCS 3aBUCUMOCTD 3JIEKTPOXHUMUUYECKOr0
SKBUBAJIEHTa BeIeCTBA OT MOJIAPHON MAaccChl BeIlleCTBAa W BaJIEHTHO-
CTU XMMHUYECKOTO 3JIEMEHTA.

B kauecTBe 00nOSHUMENbHOZ0 MAMEPUALG TIOJIE3HO PACCMOTPETh
mporecc aJIeKTpoJam3a Ha aHome. Hampumep, Ha aHoJe HeHTpasinsy-
IOTCS MOHBI KMCJIOTHOI'O OCTATKA:

SO;2 — 2e — SO,.
XuMudecKknu KHUCJIOTHBIM ocTaTok SO, OueHb aKTUBEH U BCTYyIIaeT

BO BTOPUUYHYIO peaKiuio. ECiI aHOI M3rOTOBJIEH U3 XMUMUYECKU MAaJIO-
aKTUBHOIO MeTajlla (IJaTHHA, HUKeIb), To SO, pearupyer ¢ BOHOIi:

280, + 2H,0 — 2H,SO, + O,.

Orciofa HEeTPYAHO IIOHATH, UTO KKCJIOPOJ BBIAEJISETCS B BHUIE IIy-
3BIPBKOB Ha aHojne. Eciu Xe aHOJ MeAHBIN, TO HEeUTpaJbHBIA pagu-
KaJl aKTUBHEE BCTYIIaeT B PeaKIIUI0 C MeIbI0, YeM ¢ Bomoii. IlosTomy
BTOPUYHASA peaKIuA HUAET ¢ MaTepuajioM aHoIa:

SO, + Cu — CuSo0,.

OGpasoBasiasica MOJEeKyJjJa MeIHOro KyIopoca IepeXoAuT B pac-
TBOp. TakmMm oOpasoM, B XOJe 3JEKTPOJM3a IIPOMCXOLUT PACTBOPE-
HUEe aHO/Aa, a B CJIyuyae ecJid B BaHHE HAXOAUTCA PACTBOP MEIHOIO
KyIIOpoca, KOHIEHTPAIIUS ero He MEeHIeTCHd.

ITocnenuuit mpuMep MMeeT BasKHOe IIPUKJIAJHOE 3HAUEHHE: YKa-
3bIBAET HA YCJOBUS IOJYUYEHUS UYUCTON Meau, TaK KaK OHa ocegaeT
Ha Karoje.

III. Tanee pemaioT 3amaym IO OIPeNeJIEHWIO MacChl BeIllecTBa,
BBIJIEJIMBIIIETOCA Ha 3JIEKTPOoae, HaXOXIAEHUIO CHUJIBI TOKa B JJIEK-
TpoauTUYecKo BaHHe. OmHa B3agaua pelnaeTcs KOJJIEKTUBHO, a
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IBe APyTrHMe — CaMOCTOATEJbHO C IIOCIEAYIOIMM OOCYyKIeHUeM B
KJiacce.
IV. Jomawnee s3adanue: § 119; yup. ma c. 407—408 (8, 9).

Ypok 12*. 3apsan anekTtpoHa. PeweHune 3apav
(pesepB yuutens)

3amaunm ypoka: chopMUPOBATHL yMEHHE IIPUMEHATh 3aKOHOMEp-
HOCTHM BJIEKTPOJIN3a [Jid pacuyéTa dJIeMEeHTApPHOI'O0 JJIEKTPUYECKOTrO
3apana, 9JIeKTPOXUMUYECKOTO SKBUBAJIEHTA BeEIleCTBA, 3aTPAadueHHON

JQJIEKTPO3HEPI'UHU.

Ilman ypoka

Jdranel ypokKa

Bpemsa, mun

IIpuémsr 1 MeTOxBI

I. TloBTOpPEeHME MaTepuaJia
MPeAbIAYIIEro YPoKa

II. BeiBox (opmyasl st
pacuéra 3apsaga JIeKTPoHA

ITII. PemreHwe pacyéTHBIX
U KauyeCTBEHHBIX 3ajau

IV. IloaBemenue MTOIOB.

10

PaGora yueHmKa y [IOCKH.
AHannus3 M DONOJHEHUS OT-
BeTa

CamocrodaTresbHasg pabora B
TeTpasax

PaGora ¢ mumaKTHYECKUM
MaTepuaIoM

Coob111eHre yUUTe s

IlomaritHee 3amaHue

I. BeisBaHHBII K JOCKe YUYEHHK S3alliuCchbIBaeT BBIBOJ 3aKoHa Pa-
pazesa. B aTo Bpema Kjacc 6e3 MOMOIIM YUUTEJs pelraeT 3amgaduy.

Breruuciaure BJIeKTPOXI/IMI/I‘-IECKI/Iﬁ 9KBUBAJIEHT cepe6pa.

BanenTHOoCTh, cepebpa M ero MOJISPHYIO MAacCy YUYEHUKHU MOJIKHBI
YMeTh OIIPENEeJIUTh II0 IlepuoandecKkou Tadbauiie siemenTos . YI. MeH-
neseeBa. Ilocisie perreHus 9TOH 3ajauy YYEHHKU CJIYIIAIOT pacckKas
Y OOCKU W [eJIal0T IOIOJHEHUS.

II. lamee yuuTenab CTaBUT YyueOHYyl 3adaiy: UCIOJB3Yys 3aIlucCH,
OpuBeJEHHBIE HA JOCKE, CAMOCTOATEJNBHO Hoaydyute (GOopMyay mJid
pacuéra sapsama sJieKTpoHa. I1o oxoHuaHuM PabOThBI OOCYIKIAIOT B0-
npocuL: 3aBUCUT JIU 3aPAL dJIEKTPOHA OT BEJIUYMNH, CTOAIIUX B IIPABOM
vyactu Qopmyasl (16.9) yuebumra? Kaxwme BeIuYuHBI HEOOXOIUMO
U3MEPUTDH IJIsI OIpeJesieHus 3apsfa 3JeKTpoHa 1o ¢opmysie (16.9)?
Kakune mpubopbl a8 9TOM IeJW HYMKHO HMCIIOJNIb30BaTh? Kak paccum-
TaThb SJEMEHTAPHBLIN 3apsl, He HIPOBOAA HHUKAKUX uaMepeHuin? Yem
pasauuaTcs 3apAnbl dJIEKTPOHA W MOHOB HATPUS, Meau, XJgopa?

II1. ITesmecoo6pasHO pPEIUTh HECKOJbKO TUIIMYHBIX 3ajgad, Ha-
npumep II., Ne 576—578. Yuuresb Taxk:ke MOKET MCIIOJb30BaTh 3a-
Jaud U BOIIPOCHI PA3HOM CTEIEeHU CJIOYKHOCTH.

IV. Ilo pesyabTaraM caMOCTOSATeJNbHON paboThl yuamuxcs (pe-
IIeHue 3a/4a4), KOTopasi BBIOOPOUYHO IIPOBEPAETCS YUUTeJIeM IO XOAY
YPOKAa, BBICTABJIAITCA OIEHKHU.

Homawnee 3adanue: II., Ne 579.
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Ypok 13. DnekTpnyeckum TOK B rasax

3agaum ypoKa: W3YUUTH SBJIEHUSA, CBA3AHHbBIE C HECAMOCTOS-
TEJBHOW M CaMOCTOATEJIbHON NIPOBOJUMOCTHIO T'a30B; ITO3HAKOMUTH
IIKOJIBHUKOB C MeXaHHW3MOM O0Opa3oBaHUA CBOOOJHBIX B3apsigoB B
rase; pacCMOTPETh TUIILI PAa3PAILOB WU WX CBOMCTBA.

Ilman ypoka

Jdranel yporKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. BBemeHue: mIaH ypoKa. 2—3 Coob1ieHre yUYnTes s
ITocramoBKa yueOHOM IIpo-
06JIeMBI
II. Mi3syyeHue HOBOrO Ma- 25—30 Pacckas. [lemoncrparus
Tepuana ombITOB. Becema
III. Pemrenue 3amau 10—15 Pemrenne samaum y JOCKH

IV. lomairHee 3amaHue Coo011eHre YUUTEJIs

I. Mbr :KuBéM Ha OHe BO3AYIIHOro okeaHa. OKpyskarollue Hac
dusuueckme ABIEHUA NIPOUCXOAAT B Bodayxe. B armocdepe MBI Ha-
OJifolaeM HeMaJi0o MHTEPECHBIX 9JeKTPUUECKUX SABJIEHUI, TaKUX, KakK
paspesieHre 3JIEKTPUYECKUX 3apANO0B MEXAY obJiakaMH UJIU 00JIaKOM
U 3eMJIEH; SJeKTpUUYeCKMre TOKHU IIPpu JiI000il Imoroge; HamboJiee sp-
Koe, HO OHacCHOe ABJIEHWE — MOJIHUIO U Ap. Il09TOMy OUYeHb BayKHO
U3YYUTH, KAaKUM 00pasoM B rasax CYIIECTBYET JJIeKTPUUECKUH TOK.

II. Tasbl coCcTOAT M3 HEUTPAJIBHBIX MOJEKYJ, II09TOMY B OOBIYHBIX
YCJIOBUAX OHU SIBJISIIOTCSA XOPOITHUMH H30JsTOpaMu. BOT mouemMy MbI
nMeeM BO3MOYKHOCTH HCIIOJb30BAaTh BO3AYIIHBIE BBIKJOUATENU (He-
MOHCTPAIIUAS OIbITA).

CraBar onbIT (puc. 227). OOGCY:KIAIOT 680NPOCHL: TOUEMY pPasps-
sxkaerca asektpomerp? IIpomcxoauT s IepeHOC 3apAI0B C OXHOM
IJIACTUHBI KOHAEHcaTopa Ha Apyryo? Bymer ju mpoumcxoguTts pas-
pAOKa sJIeKTpoMeTpa, eciu yopaTh cnuuky (cuumproBKy)? Kakxyio
posb urpaetr maamsi? Belam s cBOGOAHBIE 3apAAbl B IIPOCTPAHCTBE
Mexay maacTuHamu o BHecenud miaamenu? (OtrBer. Her unu O6blam

B OUeHb MAaJOi KOHIEHTPAIlUU, IOpPSaKa
) + 10° wactum B 1 m®.) Kak sro morasarn?
u YTo HPOMCXOAUT C MOJIEKYJIaMH BO3AyXa
Opu HarpeBaHWU €ro IJaMeHeM CBeuu?

(OrBerT. IIpoucxonur moHMBAINUA Tasa.)
WoHusanmuss MOMKET OCYIIECTBIATHCI U
IpyruMu crocobamu. Bsl6od: ecTh MOHU-
3amnusa, CJIeJOBaTeJIbHO, €eCTh CBOOOJHBIE
3apAnbl U €CTh 3JEeKTpUUecKuil ToK. Eciu
MOHM3AaTOp yOpaTh, TO HOBBIX MOHOB He 00-
pasyercs, a Te, KOTODPbIE €CTh, AOCTUTHYT

Puc. 227 9JI€KTPOJIOB WJIN PEKOMOUHUPYIOT.

o
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0 U 0 U
Puc. 228 Puc. 229

BospT-amnepHas XapaKTEePUCTUKA HECAMOCTOATEJNHHOro (C IIOMO-
b0 MOHMBATOPAa) paspsAna Mmoxkasana Ha pucyHke 228. Bonpocvbt 0as
opzanHu3ayuu Oecedvbl: UTO CHaUaJjia IMPOUCXOMUT C CUJIOU TOKA IIPU
yBesmueHuu Hanps:xkeHudA? Ilouemy? O 4uéM rOBOPDUT TOPU3OHTAIID-
Has 4acTb rpadura?

IIpu ompenesléHHOM HaNPAMKEHUU CHJIA TOKA BHOBb HAUYMHAET
yBeaumuuBaTtbesa (puc. 229). ITouemy 8TO BOBMOYKHO IIPW HEM3MEHHOM
MoOIIHOCTH moHm3aTopa? IIpu BBICOKOM HANPAMKEHUM Ha 3JIEKTPOHBI
¥ HOHLI AelicTByeT OOJbimasa cuaa. K uemy sro mpusomut? Mooker
JIU 3JE€KTPOH, HAXOAAIIUICA B CUJIBHOM BJIEKTPUYECKOM II0JIe, MOHM-
30BaTh MoJeKyay? HysKeH Ju B TaKOM ciaydae IIPU TAKOM HaIpsKe-
Huu mouusatrop? Urto cranoBurcsa moHusaropom? (OTBeT. BricTphble
9JIEKTPOHBI. )

ITo yueOHUKY IITKOJBHUKU HUIIYT OTBETHI HA 60NPOCHL: TIOUEMY IIPU
GOJIBIIIOM HANPSYKEeHUW UYHNCJIO 3apAAO0B JIAaBUHOOOPAs3HO BO3pacTaer?
Kakyio poJsib UTparoT MOJOKUTEIbHBIE MOHBI B CYII[ECTBOBAHUU CaMO-
CTOATEJIBHOTO paspana?

Tabaruua 40
Tun paspsaga
Ycaosusa T . K .
JIeFOLI A OPOHHBIN
T Hdyra Hckpa P
paspsn paspsn
Cocrosnue Pagperxen- Bosgyx Bosmyx Bosnoyx
rasa HBIH ras
IToso:xerne | Hecarku Heckoabko Pasnoe OcTpsrit
9JIEKTPOJIOB CaHTUMe- caHTUMe- 9JIEKTPOJ
TPOB TPOB
Hanpsaoxe- Hecarku, Hecarku Tricauu u Tricauu u
HUE COTHU BOJBT | BOJBT MUJIIUOHBI 6ojiee BOJIBT
BOJIBT
Cuna Toka Heckonbko Hecarku, Ilo coren Maunsie
MUJLIIH- COTHU TBICAY oSN
aMmIep aMmIep amIep amIepa
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Tunsl caMoCTOATENIBHOTO paspsdama mayuaioT mo tadauie 40. Tab6-
JUIY BbIUYepUMBAIOT B TeTpanu. OMHOBPEMEHHO AEMOHCTPUPYIOT OIIBI-
TbI, HUCIOJB3YIOT PUCYHKU, HTPUBOLAT MpuMepbl. VICKpPOBON paspsas
TOKa3bIBAIOT C IIOMOIIBI0 3JeKTPOGOPHON MAIIWHBI WUIAN Ipudopa
«Paspan-1». OupenmensitoTr Buna, BpeMs paspsana, HaOJIOJalOT IIPO-
OuBaHMe MaJIbIX OTBePCTUii B Oymare W mp. DJIEKTPUUECKYIO OYTY
MOKHO mokasaTh B Boge (II9, ombiT 144). Tieromuii paspAn AeMOH-
CTPUPYIOT C IIOMOIIBI0 Ta30paspsSAHBIX TPYOOK C HEOHOM WJIU TeJu-
em. IIpsamo ot mpmbopa «Paspsam-1» momcoequHSIOT MPOBOJHUKU K
3JIeKTPOJaM TPYOKHU.

III. Pas6buparoT HECKOJIBKO 601npoco8 Ha 3aKpeIlIeHUue OCHOBHBIX
mpefcTaBJIeHuil 00 SJIeKTPUUYECKOM TOKe B rase: B KaKOM cCJiyuae B
noHm3aTope obOpasdyercs OoJiblitee KoJsimuecTBo moHOB (puc. 230)? Ilo
BOJIBT-aMIIEPHON XapaKTEePHCTHUKE OIpeNesnTe: IO KAKOT0 HAIPAKeHU
B rase ObLIT HECAMOCTOATEJbHBIA paspan (puc. 231); mpu KaKoM HaIpsi-
JKEHHUU YCTAHOBUJICSA TOK HACBIIIIEHUS; TP KAKOM HANPSXKEHUU BO3HUK
CaMOCTOSATEIbHBIN Pa3ps/; B KAKOM CJIydae BBITIOJHIETCA IJIA ra3da 3aKoH
OMa; ueMy paBHO COIIPOTHBJIEHVE rasa JId YKa3aHHBIX HATIPAMKEHUI.

IV. Jomawnee 3adanue: § 120; yup. ma c. 407—408 (12); II.,
Ne 584.

WNHauBUAya bHO IIpPEAJaraioT 60NpOC: CKOJBKO CTOUT MOJHUSA?
(ITepenbmau . U. BanumarenpHas ¢usuxka. — M.: Hayka,
1982. — Ku. 2. — C. 171.)

Ypok 14*. CoBepLieHCTBOBaHME 3HAHUA N YMEHUN

1. Bonpocvl 0ns noemoperus: Kakoe sBJIeHWe Has3bIBAalOT HeCcaMo-
CTOATEJNIbHBIM Ta30BbBIM paspaxzoM? KaxkoB MexaHmaMmM o0pasoBaHUSI
cBoOogubix 3apanos? Kak oOpasyroorcsa cBOOOAHBIE 3apAgbl HPHU ca-
MocTosATeJabHOM paspane? Kaxkwme 3apsanbl SBISIOTCA HOCUTEIAMU
TOKa B cJy4yae BOBHUKHOBEHUSA UCKDPBI? B APyrux cayudasax? ITouemy
IJIA CHUJIBI TOKA B Trasax HeBBIIOJHMM 3akoH Oma? Kak BeIMIAZUT
ONBIT 110 pasdpsaake sjaexTpomerpa? (YUeHUK MOBTOPSET AeMOHCTpPA-
IUI0.)

II. ITogoOHBIE BOMPOCHI MOMKHO 3aJaTh UM IIPU PEIIeHUU KO J U -
YeCTBEHHBIX 3ajgau, IIO3TOMY PEeKOMEHIyeM cpasy IIPUCTYIUTH
K JIeny. 3amauyd MOJKHO ITOJ00OpaTh M W3 IMKOJbHBIX 3aJaUuHUKOB.

I
I MA
3
4 |
2 s |
1 9
1 |-
! | ! | ! | >
0 U 0 1 2 3 U,xB
Puc. 230 Puc. 231
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1. Yemy paBHA cHja TOKa HACBIIIEHUS IPU HECAMOCTOSATEJIHLHOM TIaso-
BOM paspsAje, eCId HOHM3aTOp obpasyer execexyHzHo 10° map momos
B 1 cm®? Ilnomans kasxmoro siexrpoma pasaa 100 cm?, paccrosHme
MeXIy HUMHU 5 CM.

2. Ilmockuii KOHAEHCATOD IMOAKJIOUEH K MCTOYHUKY TOKA HANPAKEeHUEM
6 kB. IIpy KakoM MaKCHUMAJIbHOM PACCTOSHUU MEXKIY IIJIaCTUHAMU
BO3HUKHET pas3psAl, ecJaMd yJapHas HNOHU3AIMUs BO3AyXa HAUMHAETCS
IpU HAIPSKEHHOCTH dJIeKTpuuecKoro mojas 3 MB/m?

III. JIyurmre Bcero pemruTbh HECKOJBKO KAaUYEeCTBEHHBIX DdKC-
HepUMEeHTAaJbHLIX 3a/ka4, HAIPUMEDP TaKyIO:

O0bsicHUTE, IIOYEMY DPaspsAKaeTca SJIEKTPOMETDP, eCau K ero KOHAYKTOPY
MOJHECTH CHUYKY (JeMOHCTPUPYETCS OIBIT).

Bonpocwi: moueMy 9J€KTPOMETDP B OOBIYHOM BO3AyXe MeAJeHHO
paspsi:xaercsa? BoicTpee Jiu OygeT paspsisKaThbCA BJIEKTPOMETD, €CJaU
Ha Hero IoayTh?

KemnaTenbHo pemuTsh 3a7ady Ha MCIOJH30BaHUE BOJIBT-aMIIEDHOM
xapakTepucTuKu. MOMKHO HOKAa3aTh BUIEOMUIbM.

IV. CamocToarespHass padora Mo BapuaHTAM.

V. [Jomawnee 3adanue: I1., Ne 582, 586. UngusugyaabHo — pede-
paTt 06 ycTpoiicTBe UM IMPUHITUIIE AeHCTBUS sHeprocoeperaroieil JaMIIbl.

Ypok 15*. Mnaama. lMpakTnyeckoe mcnosib3oBaHue
nnasmbl

3amaum ypoka: IaTh IOHATHE O ILJIadMe, €€ CBOICTBaX W IIpUMe-
HEHUU; IPOJOJIKATh (hopMUpPOBaHUE yMEHUS OOBACHATH dJEKTpuue-
CKUU TOK B ra3e Ha OCHOBE 3JIEKTPOHHBIX HIPEJCTaBIEHUU.

Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
1. CoBepiireHCcTBOBaHUE 3HA- 15—20 Pemmenne 3amau y [OOCKHU.
HUA W yMeHUn IIuceMeHHOE pellieHue 3ajjau
o KaproukaMm. Becezna
II. VizyueHue HOBOTO MaTe- 20—25 Pacckas. IleMmoucTpanusa
puaa OIIBITOB, TabauIlbl. Becema
II1. TTogBemexme UTOTOB. 3—5 Coo0111ieHre yUUTeIIs

IomaritHee 3amaHUe

I. C mesbio TOBTOPEHUA MaTepuaja pasdduparoT HECKOJIbKO 80MnpPO-
C08: KaKmue IIPOIlecChl 00eCHeUunBAIOT YCTONUYNUBOCTL AYTOBOTO Paspsi-
na npu csapke? Ilouemy IIpoBOJA JUHUU BBICOKOTO HAIPSMKEHUS He
HOKPBITHI M30JIMPYIOIell 000JI0UKO0M?

3aTeM pelramT 3agauqy.

OnpenennTe HAUPAKEHHOCTD DJIEKTPUUECKOTrO IOJIA, IPU KOTOPOHA MOJKET
IPOMB0UTY MOHUBAIUA MOJIEKYJ BO3JyXa. OHEPIrus HOHUBAIUN MOJEKYJ
Bosayxa W, = 15 »B, ginunHa cBOOOZHOro mpobera dJeKTPOHA IPU HOP-
MaJbHOM [JaBieHHH paBHa 5 - 107 cm.
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ITo xomy pellleHus: 3aJaYd PEKOMEHAyeM OOCYAUTH CJIeAYIOIre
60npOChbL: KaKue ABJIEHUS MPOUCXOAAT B MEKIJIEKTPOTHOM IIpOMeE-
KyTke? (OrBer. CHauajla MOTEHI[UMAJbHAS SHEPrUA IIpeBpalraeTcs
B KMHETWYECKYI0 9HEPruio IBUKEHUsS 3JIEeKTPOHA, a 3aTeM IIPU Ha-
KOILJIEHUM dHepruu Ao 15 3B m B3aumMopmedcTBUU BJIEKTPOHA C MO-
JIEKYJIOM IIPOMCXOAUT MOHM3AIUA HEeHTPaJbHOM MOJIeKyabl.) Kax
omucaTh KOJUYECTBEHHO AaHHbIe npeBpamieHusa sHepruu? (OTBeT.
eEd = W,_.) Ilouemy Ipu HOHUKEHHOM [aBJIEHHNM rasa HOHU3AIUA
3JIEKTPOHHBIM yAapoM IIPOUCXOAUT NpU 0ojiee HUIKOM HaIpPANKe-
Hun? YTOo HPOM3OUAET C DJIEKTPUUYECKOM Iyroil, ecJu CHUJILHO OX-
JAgUTh OTPUIATEJbHBIN 9JeKTPON? IIOJOMKUTEJIbHBIN 3JeKTPOI?
Kakwme ¢usuueckue sABJIeHUSA JeKaT B OCHOBE [IyroBoil cBapKu?
Kakoit Bpeq, HAHOCAT UCKPHI W 3JEKTPUUECKAs Ayra KOHTAKTaM BbI-
kiarouarensa? Kakue crmocobbl ycTpaHEHHUS STOTO SIBJICHUS MOXKHO
HPEIIOKUTDL?

I meMOHCTpAaI[uM STOr0 SBJIEHUS NpPEeIBAPUTENHLHO COOMPAIOT
9JIEKTPUUECKYIO IIellb U3 MCTOYHUKA TOKa, KAaTYIIKU W KJHdYa. B Ka-
YecTBe KATYIIKMU HCIOJb3YIOT JPOCCEJIbHYI0 KATYIIKY C 3aMKHYTBHIM
cepmeunukoM. HabGarogaoT o0pasoBaHMe WCKPHI IIPU Pa3MBIKAHUU
KJIoya. 3aTeM K KJeMMaM KJIIoua MHOACOeIUHAIT 0aTapero KOHIEH-
catopoB Ha 0—58 MK®. OrTmMeueHHOEe ABJEHUE KCUE3AET, TaK Kak
emlé 10 oOpazoBaHUA WMCKPBHI IIPOUCXOAUT 3apAAKa OaTapen KOHIEH-
CcaToOpoOB, TeM CaMbIM HAIPS/KeHME MeKIy KOHTaKTaMU PAa3OMKHYTO-
ro KJI0Ya 3HAUUTEJIHbHO ITOHUIKAETCH.

II. Pacckas yuuTens OOJIJKeH OBITh KPATKHUM. SaKpeljeHue I3-
YYEeHHOTO MaTepuajia OPraHu3yeTcs IPU OOCYIKIEHUU B0NPOCO8: U3
KaKux yacTul, cocrouT miaszma? Karx moayuurs miaasmy? Ilmasmy
C KaKoill TeMIepaTypoil IoJiydyaloT B 3eMHBIX ycuaoBuax? (OTBerT.
ITo 107 K.) Ot uero 3aBUCHUT cTeleHb MOHM3anuu miaasmbr? Kak mas-
Ma IIPOBOAUT dJIeKTpuuecKuil ToK? Kak ma 3emie yIep:KuUBaiOT BbI-
COKOTeMIIepaTypHYyIo 1iasmy? KakoBo 3HaueHUe ILIa3MbI?

Becema mpomoskaeTcss mpu TIOCTAHOBKE OMIBITOB. [ia 1meMoH-
CTpaluy MHOAOWPAIOT IIPOCTBhIE ONMbLMbL: a) 3aKIKEHHas cnuuka (ras
OKOJIO Heé SABJSETCA ILJIa3MOU, MOATOMY BJIEKTPOMETD PaspsKaeTcs;
cM. puc. 227); 6) JaMIla THEBHOI'O CBeTa; B) ras B 0ajlJIOHe HEOHOBOM
gammbl. O IpUMeHEeHUU ILJIa3Mbl MOYKET OBITH 3allJITAHUPOBAHO KpAaT-
KO€e BBICTYILJIEHUE MIKOJbHUKA.

III. TTogBemeHMEe MTOTOB IIO BOIIPOCAM YUHTEJIS.

IIpumeuanue. [JauHBIA YPOK MOKET OBITH IPOBEAEH KaK KOH-
depermusa. 1A 9TOro HECKOJIbKO YUEHHUKOB I'OTOBSAT JeMOHCTPAI[UU;
OQWH U3 IIKOJbHUKOB BBICTYIIAeT C 0030pOM JIMTEPATypPhl, APYTOM
JIOKJIAAbIBAET O IPUMEHEHUU IIJIa3Mbl B TEXHUKE.

ITomawnee szadanue: § 121%; II., Ne 585.

Ypok 16. MoeTOopUTENbHO-0000LaIOWNA YPOK
Homawnee sadanue: § 122%; yup. ma c. 407—408 (1, 2, 11).
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