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

IIPEJUCJIOBUE

OcHoBHaA IleJb TpeAJaraeMoil KHUTM — OKas3aTh ITOMOIIb
YUYUTEJI0 B €KeIHEeBHOM IIOATOTOBKe K ypory. Cucrema mogme-
Jiell YPOKOB SBJISETCS OMIPEeNeIEHHON TeXHOJOTHEH IIOCTPOeHUd
(mpoekTupoBaHusa) yueOHOTO Ipollecca. Kaskmasa Momeab ypoKa
JIOCTaTOYHO KOHKpPeTHAa. ' paHUIlbl €€ TPUMEHUMOCTHU OIIPeaesis-
IOTCA ONBITOM YUYUTEJsI, YCJAOBUAMM MaHHOM IITKOJIBLI M KJacca.
ITocobue mpencraBiisgeT co00 METOAWKY TOCTPOEHUSA Y4eOHOTO
mpoIiecca B COOTBETCTBUU CO CTAHAAPTOM (pHU3UUECKOro o0paso-
BaHUA IIPU KCIIOJb30BAHUU KJACCUUYECKOTO yYeOHMKA aBTOPOB
I'. d. Makumesa, B. B. Byxosuesa, H. H. Corcxoro. Hosoe
usgaHue yueOHUKA OTJINYAeTCSa OT MPEeAbIAYIUX U3TaHUMN, 109~
TOMY BO3HUKJIA IOTPEOHOCTH BHECTH M3MEHEHUs B IIJIaHHUPOBA-
HUe 3aHATUN, B pacupefesieHNe MaTepualia, B MOA00p CPEeICTB
yCBOEHHUSA U ApP. B KHHUTe clejaHa MHOMNBITKA aKKyMYyJHUPOBATH
U peaams30BaTh COBPEMEHHBbIe HpeacTaBJeHus 00 YCBOEHUHU Ha-
VUHBIX 3HAHUN B COOTBeTcTBUU C nedicrByromuMm PI'OC.

Yuebuukx I'. . MakuiieBa u Ap. paspaboTaH IJd U3YUEHUS
¢dusuKu Ha 0a30BOM ypPOBHE, IIPU BTOM B HEM MIPEJCTAaBJIEHO
060JIBbIIIOE KOJWYECTBO AOMOJHUTEJIBHOTO MaTepuaJia IJs TOTo,
9yTOOBI yuUaIllrecs, HPOABIAMIOINE HHTepec K (PU3UKe, MOILJIU
usydyaTh €€ Ha 0oJiee BBICOKOM ypoBHe. B mgamHOM I1moco0uwm
HOMEpa YPOKOB, BBIJEJEHHBIX [IJA YIJIYOJEHHOTO U3yYeHUST
mopenMeTa /WM 3a CUET BapUMATUBHOM yacTm ydyeOHOTO IJjIaHA,
0003HAUEeHBI 3BE3MOUKOM (*).

Metoguka mocTpoeHuss yueOHOTO IIpollecca B (opme Ccu-
CTeMBbl MoOJeJiell YPOKOB COCTOUT M3 OOIMMX peKOMEeHIAITUHA
0 MJIAHWPOBAHUIO YPOKOB II0 TeMaM W IIOCTPOEHHUIO yPOKa B
IeJIOM, KOHKPETHBIX MEeTOAWUYECKUX CPEACTB IO OpPTraHU3alluu
yueOHON meATeJbHOCTH INKOJBHUKOB. [lnaHUpyeMble pe3yJib-
TaThbl 000O3HAYEHBI B 3ajlauax ypoKa; IIJIaH YypPOKa OIpeleJisier
€r0 CTPYKTYPY M WCIOJb3yeMble IIPUEMBI U MeToAbl. MeTonu-
YecKMe CPeACTBAa OTOOPAHBI B KAXKAOM KOHKPETHOM ciiydae IJis
pelieHus IPUOPUTETHBIX 3amad. Ho mouTu Bcerga obOpariaer-
cs BHUMAaHNe Ha (opMHPOBaHINE MO3HABATEJIBHOM MOTUBAIIUI
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00yueHUs — PACKPBIBAETCSA HEOOXOAMMOCTH TOT'0 WJIU WHOTO
3HAHUS, OIpeJesigeTcsa ero CTaTyc, BbIAeJaseTcs JIOTUKA IOo3Ha-
HUuA (pusuUecKuX O0BEKTOB U ABJCHUI, MHUIUUPYETCS IIO3HA-
BaTeJbHAsI AKTHUBHOCTL INMKOJLHHUKOB (hOpMaMMH OPraHMU3aAI[UN
yueOHOTro IIpoIliecca.

B KHUTe MCHOJIBL30BaHBI CIEAYION[NE YCIOBHBIE COKPAIIlEHUS:

e @-10: Makumes I'. 1. ®Pusuka. 10 K. : yuebd. aasa 06-
mreobpasoBar. opranmsaruit / [[. . Maxkwumen, B. B. Byxos-
neB, H. H. Corckuii]; mox pexn. H. A. IlapdpentoeBoit. — M. :
IIpocsemenune, 2017.

e II.: ITapdpenrreBa H. A. CoopHUK 3amay mo (pusumke.
10—11 k. : mocobue s ydamuxcs o0mieod6pas3oBaT. OpraHu-
sammuii / H. A. ITappeurreBa. — M. : IIpocBeriernue, 2014.

e 19: [eMOHCTPAIMOHHBIN 3YKCHEPUMEHT II0 (u3mKe B
cpenHeill IMKoJie : mocobue nasd yuuTenas. B 2 4. / mox pen.
A. A. TIokposckoro. — M. : IIpocsemjenue, 1978. — Y. 1.

e @I: IMTaxmaeB H.M. ®PusmyecKuil 5SKCIEPUMEHT B
cpenueit mikoJsie: MexaHuka. MoJieKyadapHas (usmra. IJIeK-
rponunamuka / H. M. IIlaxmaes, B. @. IIIunos. — M. : Ilpo-
cBerenue, 1989.

e Xpecromarusa: Xpecromatus mo (pusumke : yued. mocodue
nna yuammxes 8—10 ki. / mox pexn. B. M. Craceckoro. — M. :
ITpocsemienune, 1987.

e CnpaBounuk: EHoxoBuu A. C. CnpaBouHUK 1O (pusuke
u texuauxke / A. C. EnmoxoBuu. — M. : IIpocBerrienue, 1989.

TEXHOJOINN OBYYEHUA U TBOPYECTBO YUUTEJIA
(BMecTO BBeIEeHHS)

CoBpeMeHHasdA MeTOAMKAa O0yueHUsA (PU3UKe MOIKET U TOJIIK-
Ha ONMMUPATHCA HA CPABHUTEJIHLHO HEOOJIBIIIOE YMCJIO OOIIUX IT0-
JIO}KEeHUHW 1o opraHms3anum o0pas3soBaHUA MIKOJIbHUKOB. Ilpm
HEeOOXOAMMOCTH OHU KOHKPETU3UPYIOTCA IO JOTUKE I'AIIepTeK-
cTOBOM ccbLIKM. OcTaHOBMMCS Ha PsAfe KJIOUEBBIX II0JI0XKe-
HUHA.

IIpomecc oOyueHMsa M ero pes3yJbTaThbl BBIPAKEHBI B Jes-
TeJbHOCTH YUUTEJNSA U YUeHUKOB. IIpumoOpeTeHume ydalumcs
3HaHUI B MIMPOKOM cMbIcjie (OBJaJeHUe OIIBITOM pPOIa) IIPo-
HCXOAUT HE TOJBbKO B HEeATeJIbHOCTU CAMOT0 YUYEHHKAa, HO U
B IIpoIlecce COBMECTHOI AesATe/JbHOCTH YyUYeHUKa W yUUTeJId,
yueHUKa W ydyeHuKa. VI BcE€ geJ0 — B OCOOEHHOCTAX 3TOM
IesTeJIbHOCTU, NPUUYEM HOeATEeJbHOCTh YUYUTEJSd He TOJBKO
yIIpaBJsieT IMO3HAHMWEM ¥ COOOIaeT 3HAHWS, HO U Ba)KHA
cama mo cebe Kak mpoiiecc. TBopUuecKasda NeATEJIbHOCTH YUU-
TeJisi CO3MaéT TAKyI0 CBOEOOPa3HYH M TPYIHOOIMCHLIBAEMYIO
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TO3HaABATEJbHYI0O WM HPABCTBEHHYIO aTmMocdepy, B KOTODOIi
«BBIBAPUBAIOTCA» JIYUIIIMEe KauecTBa UYeJOBeKa, YCIEIIHO
dopMupyioTcs 3HAHUSA MIKOJBHUKOB.

3HaHUA B IIpoIlecce M3yUeHUsA mpeamera cozdmarorcsa (¢op-
MHUDYIOTCS) He B pe3yJibTaTe CO3epIlaHudA, B TOM YHCJIE IPU
IIPpOBeJeHUU OIBITOB, YTEHUU TEKCTOB, IIPOCAYIIWBAHUU pac-
CKa30B, a IPU aKTUBHOM B3aUMOJEMCTBUU C KYJbTYpPO#l B
KOMMYHUKAIIUU C APYyruMu JdoabMu. [Ipu ycBoenuu Gpusmuku
BasKHeHIen (pOpMOU TAKOTO0 B3aMMOJENCTBUA SBJISETCA SKC-
ImepUMEeHTHUPOBaHUE C O0BbEeKTaMU HAYKW U SABJEHUAMU IPU-
poxbl. Takoe SKCIEPUMEHTHUPOBAHNE CO 3HAHUAMU, T. €. UX
oTOOp, IIOBTOPEHMNE, CHUCTeMATH3AI[usd, BLIGOp (hOpM BHAHWUI,
WHTepIIpeTanus 3HAHUI, ONpelejieHMe TPAHUI] UX IIPUMEHU-
MocTu, m obecmeumBaeT ycmex oOyueHusi. He cioyuaiitno yuwu-
TeJqda ocoboe BHUMAHWE YIEJAIOT PEIleHUI0 3aJad, TJe IIpakK-
TUYECKN U peasusdyeTcsa Takas pabora co 3HAHUAMU.

OOpasoBaHue INKOJbHUKOB B o0OsacTu (U3KKKU HE CBO-
OUTCS TOJBKO K YCBOEHHIO 3HaHUiI yuebumoro mpenmera. Co-
nepskaHue (pu3UUeCKOro oOpasoBaHUA, IIMPOKO IIOHWUMAaeMoe
KaK COIMaJIbHBIN 3aKad3, BKJOUYAET CJIeAYIOIIrne KOMIOHEHTHI:
a) sHaHuUs o mpupozae (hpaKTbl, TOHATUA, MPUHITUILI, MOJe-
JU, 3aKOHBI, TEOPUM) U OIBITE AEATEJTbHOCTU (3TANIBI PEIIeHUA
3a/lay, MIPOBEJEeHUA ONBITOB M [IP.); 0) OOBIT AeATEJIbHOCTH,
BLIpa)KeHHBIfI B YMEHHUAX pellnaTh 3ajgadu, BbIpaXaThb MBICJIN,
IPOBOAUTDL 9KCIIEPUMEHTBI, OIIPeAesATh CTAaTyC SHAHUM U 1P.;
B) OIBIT TBOPUYECKOH [IesITeNbHOCTU, BBIPDAKEHHBLIN B yMEHU-
AX CUCTEMaTH3WPOBATh W MHTEPIPETUPOBATH 3HAHUS, PeliaTh
TBOpUECKUE 3a7aul, CTPOUTh NPOEKTHI U KOHCTPYUPOBATh
YCTPOMCTBA; I') ONBIT HPABCTBEHHON NEATEJIbHOCTU, BHIPASKEH-
HBIA B YBaKeHHNH K OIIBITY IIPpeAIIeCTBEHHNKOB, B IIOHMMaHUM
WCTOPUU DPas3BUTHA (PUBUKU U €€ BKJIaga B AYXOBHYIO U Ma-
TePUATBbHYI0 KYJbTYPYy IuBuiausanuu. He cuayuaiiHo B MeTo-
OUKe O0yuyeHUsA (PUBWKE BBIAEJAIOT CJIEeAYIONirne TpeOoBaHUA
K coIepsKaHUI0 Kypca: pyHIZaMEHTAJIbHOCThL 3HAHUM, CUCTEM-
HOCTBH (IeJIOCTHOCTH) WX IOCTPOEHUsA, pasHoobOpasue (mepap-
XWUYHOCTDH) fA3BIKOB oIucanus (Mopeseii) GuU3myecKUx 00b-
€KTOB U SBJIEHUI, BKJIIOUEHUE METOIOJIOTUUEeCKUX 3HAHWUI, B
TOM dYHCJIie 3HAHUN O TpaHuIlax IPUMEHUMOCTU (PU3UUECKUX
3aKOHOB U METO[IOB.

CozepskaHre M3ydyaeMOTO MaTepuajga II0 CMBICay, QopMme,
o0beKTaM, CTPyKType (JIOTHMKe), MeTOHOJIOTUM pPa3BEépPThIBA-
HUSI JTOJIXKHO YIOBJIETBOPSTH COIMAJBHBIM U II03HABATEIbLHBIM
OOTPEOHOCTAM MIKOJBHUKOB. OOBEKTHUBHBIE 3HAHUSI O MUPE
IOJI:KHBI mpuobpecTu CcyOBEeKTUBHYIO OKpacKy. TosbKO Torma
OHU OyAyT YCBOEHBI, T. €. WCIOJbh30BaHBbI. Bcé 0OoJsee cyire-
CTBEHHOU M HEeOOXOAMMON XapaKTEePUCTUKON Pas3BUTHUSA YUEHU-



Ka CTaHOBUTCA pedJeKcHusi, Ile OCOBHAHHOCTL AEMCTBUU M UX
pesyJIbTaToOB JejaeT 3HAHUSA CyO'heKTUBHO 3HAUMMBIMU. Bompo-
Chl METOJOJIOTUU IIOBHAHUS MUPA, KOTOPHIE BIIEPBBIE B SIBHOM
BHUle U JOCTATOYHO UYETKO BBIJEJEHBI B CTaHZApPTE (PHU3UUECKOTO
o0OpasoBaHUus, HNPAMO PabOTAIOT HA YCBOEHME HE TOJIbKO CIIe-
nmudpuUecKUX 3HAHWII, HO U BCeX 3HAHUM.

TexHOJMOTUA O0yUYEeHUSA [OOJKHA BKJIOUATH AUArHOCTUDPYeE-
Mble IeJI1, CPeICTBA WX JOCTUIKEHUS U CPEJCTBA KOHTPOJISA.
Ho mocTpouts hopMasbHO JIOTUYECKYIO CUCTEMY AUATHOCTUPY-
eMbIX IleJiell (pU3UUECKOTo 00pasoBaHUS BPSAL JU BO3MOXKHO.
Mo:KHO TPemJoKUTh PA3YMHYIO COBOKYHHOCTH Ilejieil, YacThb
U3 KOTOPBIX 0OoJjiee MJIM MeHee OJHO3HAUHO AMArHOCTHUPyeMa.
3HAUUT, POJb YUUTEJNsA KaK MHTepnperaTropa (U IPOBOSHUKA)
Iejeil BechbMa BeJmka. Ha mpakTuKe, HanmpuMep, OH «U3Me-
puTeab» KaduecTBa 3HAHUUA MIKOJIBHUKOB, OH AUATHOCTUPYET
U OIleHWBaeT 3HAHUSA W yMEHNS B MEPy CBOEro IOHWMAaHUI
meJseil oo0yueHusi. BoT mouemMy 3HAUYUMMOCTL OOPa30BAHUS CAMO-
ro y4YuTeJs TaK BeJduka. VIMeHHO II09TOMY B mpeajaraeMoii
MeTOAuKe He TOJIbKO JAI0TCA TEeXHOJOTUUECKUHe PeIleHUss, HO
U CTUMYJUPYIOTCA TBOPYECKUE NOUCKW yuyuTesss. Beab B Ko-
HEYHOM WTOTe 33aJadya MEeTOAWKMN — IIOMOYb YUYWUTEJI0 B IIO-
CTPOEHUU CBOEr0 COOCTBEHHOT'O YPOKAa, CHUCTEMbI YPOKOB, CHU-
CcTeMbl OOYUEeHMs.

B mnpennaraemoit KHuUre B (opMe peKoOMeHIaIuil II0 II0-
CTPOEHUIO yYeOHOTO TIpoIlecca MPU MCHOJb30BAHUU M3BECTHOTO
yuebHUKa I'. . MakumeBa u Ip. pacinu(pPOBBIBAIOTCS I
yuuTead BO3MOXKHBIE METOAWYECKUWE peIIeHUus JIs IJIaHUPO-
BaHUS B3aHATUN, BBIOOPA OTIEJNBbHBIX IITPHUEMOB OpPraHU3AIIUN
O0yUYeHM!sI.



OB 3JIEKTPOHHOW ®OPME YYEBHHKA

JdaexTpoHHas (popma yueOHMKA, cosmanHas AO «Msmaresb-
ctBo «IIpocBelienue», mpeacTaBisieT COO0OM BJIeKTPOHHOE W3-
IaHue, KOTOPOEe COOTBETCTBYET N0 CTPYKType U COHEePIKAHUIO
mevYaTHOMY YUYeOHUKY, a TaKiKe CONeP;KUT MYJbTUMeIUMHbIe
BJIE€MEHTBI, PACIIUPAIOIINE U AOIOJHAIONNE COMep:Kanme yueod-
HUKA.

dnekTpoHHas (Qopma yuedbHmKa (OPY) mpencraBiieHa B 00-
IIeOCTYIHBIX (hopMaTax, He HMMEIOIUX JINIeH3MOHHBIX Orpa-
HUYEHUHN I yYacTHUKOB 00pasoBaTeJbHOTO Iiporecca. DY
BOCHPOUM3BOAUTCA B TOM UMCJ€e IPU MOAKJIIOUEHUU YCTPOICTBA
K WHTEPAKTUBHOHN MOCKe JI00O0TO ITPOU3BOJUTEJI.

Hins mavama pa6orbl ¢ 9DPY Ha MOIaHIIET WJINX CTAIHO-
HapHBLIA KOMNIBLIOTED HEOOXOAMMO YCTAHOBUTH IIPUJIOYKEHUE
«YueObHUK mnu@dpoBoro Beka». CKauaTh NPUJIIOKEHUE MOIKHO
W3 MarasuHOB MOOMJBHBIX MPUJIOMKEHUN UJIM ¢ caiiTa msaa-
TeJIbCTBA.

diaekTpoHHAsT (popMa yueOHMKA BKJIIOUAeT B cebsa He TOJIb-
KO Wu3J0KeHHe yueOHoro wmarepuasa (TeKCT W 3PUTEJTbHBINA
psn), HO U TeCTOBbIe 3aJaHusA (TPeHAKEpP, KOHTPOJbL) K Kark-
ol TemMe yueOHHKAa, OOMIMPHYIO 0asy MyJbTHUMeana-KOHTEHTA.
IDY mmeeT yAOOHYIO HABUrallWui0, WHCTPYMEHTHI M3MEHEHUS
pasmepa mpudTa, CO3IaHUA 3aMETOK U 3aKJAMIOK.

Hanunas ¢opmMa yuyeOHHMKA MOYKeT OBITh HCIOJIb30BaHA KaK
Ha Ypoke 8 KJaacce (IpW M3y4YeHUU HOBOM TeMBbl MJIX B IIPO-
Iecce IMOBTOPEHMSA MaTepualia, IPU BBIIOJHEHUU KaK CaMOCTO-
ATEJBbHOM, TAaK U MApHON MM T'PYIIIOBON paboThl), TaK U 60
8pems camocmoameJbHolL pabomul doma, npu nodzomoseke K
YPOKY, NJis TNPOBeIAEeHUS BHEYPOUHBIX MEPOIPUATHIH.
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YacTte I. MEXAHUKA

B 0OCHOBHOI MIKOJIe YYEHMKH IIOJYyUYMUIN II€PBOHAYAJILHBIE 3HA-
HIS O MeXaHWUEeCKMX ABJEeHMAX M MX 3akoHax. B 10 kKaacce stu
SHAHUA JOJKHBI OBITH [JOIIOJHEHBI M yIJIyOJIeHBI, HO IJaBHOE —
OHU [OJIKHBI OBITH IIPUBEAEHBI B cucremy. OpHEHTHPOBOYHO HAa
u3ydyeHre MeXaHMKM CJeAyeT ILJIaHNPOBAaThL Ha 0a30BOM YPOBHE
npu 2 U B HeHeJal0 He MeHee 32 u, Ha yriayOJEHHOM YPOBHE
npu 5 u B Hemeato He meHee 60 u. I[loHaTHO, yTO 3TOro MaJsio. IloaTo-
My OCTPO BCTAIOT 3aJaul: PAlOHAJIBHO BBIAEJUTL U CHUCTEMATU3U-
poBaTh MaTepuasl, COKPATUTb BTOPOCTEIIEHHOE, OCTABUTH BpPeMs MIJIs
oTpPaboOTKU YMEHWUIA.

Ypok 1. ®usuka u nosHaHme mMupa

33,1]3.‘-11/[ YPOKa: BBECTHU IIOHATHE O MAKPOCKOIINYECKUX TeJjaX; gaThb
oIIpenesieHrne MeXaHNM4YeCKOI'O ABUMKEeHMNA; IIOSHAKOMUTH IITKOJBHMUKOB
C TeOPEeTUYEeCKNM U SKCIIEPMMEHTAJIbHBIM MEeTOOJAaMW; BBECTU IIOHATHUE
CHUCTEeMBbI OTC‘IéTa; Cd)OpMI/IpOBaTI) IIpencraBJiIeHNEe O MeXaHHKe KaK
cucreme 3HaHHfI, KOTOpasd mMeeT I'PaHUIbI IIPMMEHMMOCTH.

Ilman ypoka

Jdranbl ypokKa Bpemsa, mun IIpuémbr 1 MeTOabI

I. IlocTaHOBKa OCHOBHOIT 4—5 Benenue yuutensa

yueOHOM mpobJieMbl yPOKa

II. syuenue m orpaboTKa 30—35 Becena. IlocramoBKa OIIBI-

HOBOT'O MaTepuaja ToB. Pacckas. Permenue 3a-
nau

III. IToxgBemeHWe UTOTOB. 4—5 Brigenenue riaBHOTO

I[OMaH.IHee 3alaHue

I. Ha ocHOBe NHOBTOPEHHS M3YyUYEHHOI'0 MaTepuajia IPU COBMECT-
HOfI AE€ATEJIBHOCTH YYHTEJIb OPraHu3yeT BBE€JEeHle IIMKOJBbHUKOB
B MHUD MeXaHHNYECKUX ﬂBJIeHI/Iﬁ nu cucremy SHaHHﬁ, KoTopad 39TOT
mup omnuckiBaer. C camMoro mHauvajia TaKoe pasiejeHne O0beKTOB
W3YYEeHUSA W MOeJel HOCUT NMPUHIIUIINUAJIbHBLIN XapakTep.

II. IIpuBeném pasBEPHYTHIA IJIaH M3YUYEeHWA HOBOTO MaTepuasa.

1. MbI mpopmoskaemM usydyaTh (PU3MKy. B HacTosllee BpeMsl 3TO
pasBuTas cucTeMa 3HAHWKM O Haubojee MHPOCTBIX M (PyHIaMEHTAIbL-
HBIX ABJEHUAX MaTepHuaJIbHOI'O MMHUDPa. Hpem/:[e BCEero aTa cucremMma
SHaHI/Iﬁ ImpeacraBJieHA (I)I/ISI/IT-IGCKI/IMI/I TeopuiaMU. I/IX MHOI'O, HO HaHu-
boJiee OOIMUX U HMPUHIUINAIBHBIX UYeThIPe: MeXaHUKa, MOJEKYJap-
Hasg (PU3NKA, SJIEeKTPOAMHAMMUKA, KBAHTOBas (PU3UKA.

IToBTOpPKMM, Kakue MeXaHHYECKHEe, TEIJIOBbLIe, DJIEKTPUUYECKUE SB-
JIeHUsA MBI M3ydYajau paHee. B uéM BBIpaKaeTcsa MeXaHUUYECKOe IBU-
KeHme rtesa? Kaxkoe gBusKeHMe HA3LIBAIOT TEIJIOBLIM?
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2. B okpykaroIieM MuUpe YeJOBEeK BBIJeJIIeT 00heKThl U SABJICHUA,
a 3aTeM CTPOUT, IIOAOMPAET pasJUYHbIe CPEeACTBA WX OIUCAHUA —
3HaHUA. K HUM OTHOCAT MOHATHUA, MOAEJN O0BEKTOB, (PU3UUECKUE
BEJIUYNHBI, IPUHIIAIIBI, 3aKOHBI, TEOPUU.

Takue xapaKTEepPHUCTUKU CBOMCTB O0BEKTOB, KaK (puamuecKue
BEJIMUWHBI, C IIOMOIIBIO DKCIEPUMEHTA WN3MEPAITCH, IOJYYAIOT
KOJUYeCTBeHHOe BhIpakeHume. HO OHUM MOTYyT OBITh pPACCUUTAHBI
U TeOopeTWUYEeCKM Ha OCHOBe 3aKOHOB, (opmyna cBasu. (IIpuBomar
IPUMEPHI.)

3. Ucropuuecku mepBoil (PM3MUYECKOM M BOOOIE eCTEeCTBEHHO-Ha-
yYHO# Teopumeill Obliia MexaHMKa. Teopus — 5TO He IIPOCTO 3HAHUS,
a BaKOHUYEHHAas CHCTeMa 3HAHUU, KOTOpas B HPUHIUIE OIIUCHIBAET
BCe sBJIEHUS BBIJEJeHHOI 00JacTu.

Mexanuka wu3ydyaeT [OBUKEHUHE MAaKPOCKOIUUYECKUX TeJl —
MaTepuaJbHBIX 00BEKTOB OT aTOMOB OO0 3BE3x. Ho MexaHukKa ua-
yuaeT He Ji000e ABUKEHUE MaKPOCKOIUUYECKHX TeJ, a TOJbKO UX
mepeMeIieHre B NIPOCTPAaHCTBE C TeueHumeM BpeMmeHu. (BnizBam-
HBIH IMTKOJbHUK AeMOHCTPUPYET OTHOCUTEJNbHOCTh MEXAaHUYECKOTO
IOBUMKEHUA. )

4. Yuyuresb BBOIUT IOHSATHE O CHUCTEME OTCUETa KaK MOJAeJu
CBOIICTB IIPOCTPAHCTBA U BPEMEHU, KaK CPEJCTBE OIMUCAHUSA IBUNKE-
HUA. MHOTOBEKOBOM OIIBIT JIIOAEM IMI03BOJIIET BBIJEJUTH OCHOBHBIE
CBOIICTBA IIPOCTPAHCTBA HAIIIET0 MHUPA: HEIPEPBIBHOCTb, OJWHAKO-
BOCTBH CBOIICTB IO OJHOMY HAIMPABJIEHUIO U PA3HBIM HAIIPABJICHUAM,
TPEXMEPHOCTh. Bpems TeuéT HempepbIBHO, OJHOHAIPABJIEHHO, OIU-
HAKOBO B Pa3HBIX TOUKAX HpocTpaHcTBa. (YUUTEJIb PHUCYET CUCTEMY
oTCcuéTa, OmpenesiseT B Hel HOJIOJKeHue TOUYKU A.)

Jajiee KOJITEKTHUBHO OOCYKIAIOT B0NPOCHL: KAKYI CHUCTEMY OT-
cuérTa panmMoOHAJbHO BBIOPATh MOJA ONHCAHUA JIBUIKEHUS Teja IIo
OpAMOl, Ha MJIOCKOCTH (OIBIT M PHUCYHOK Ha mocke)? Kax skc-
meprMeHTAJbHO OIpeAeUTh KOOPAMHATHI JIaMIIOUKM B KJacce?
IIpuBeauTe mpuMephl SBJIEHUII, KOTOPbIe HE MOTYT OBITH OIHCAHBI
B MeXaHUKe.

II1. Bonpocwvl 018 nodgedeHus umozog: UTO HA3BIBAIOT MeXaHUUe-
ckuM gasmkenmeMmM? Kakue siBieHuss mayuaer mMexaHuka? Uro Taxoe
"HayuHbll (paxt? Yro Takoe saxkoH? Uro Takoe momiesb?

Homawnee 3adanue: Benenue.

FNMABA |I. KWUHEMATUKA

TpaguIIMOHHO TPU UIYYEHUUN KUHEMATHUKU OOJbIITOe BHUMAHUE
YAEJIAT A3BIKY ONUCAHUA ABUIMKEHUS — OefCTBUAM HaJ BEKTOPaMIM,
OIpeieJIeHNI0 KOOpAWHAT W ap. HOo Ba)KHO IPU 9TOM He IOTEPATh
(usnyecKuil CMBICJI pacCcMaTPUBAE€MBIX BOIIPOCOB, & OH YKJIAABLIBAET-
Ccs B JOCTATOYHO IPOCTYIO JIOTUKY: €CTh Pa3Hble MeXaHUYEeCKUe JABU-
JKeHUS, eCThb pasjJnuUHbIe CPeACTBa WX ommcanusa. MHOTUe MOHATUS
KUHEMATUKU M3yJYaJnch B OCHOBHOM IIMKoJie, modtomy B 10 Kiac-
ce Ha HW3yUYeHHEe KUHEMATHKM ILIAHUPYETCS OPUEHTHPOBOUHO 11—
12 ypokos.
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Ypok 2. Bugbl MexaHU4ecKoro ABMXEHUS U cnocoobl
ero onucaHus

3agaum ypoka: BBECTU IPEACTABJIEHVE O MOJEJN MaKPOCKOIUYe-
CKOro TeJsia; c)OPMYJIMPOBATh OCHOBHYIO 3aJjauy KUHEMaTUKU (Mexa-
HUKN); OATh KJACCUMUKAIIUI0 MEeXaHUYECKUX ABUKEHUN II0 TPaeKTO-
pPUM W CKOpOCTHU; C(HOPMHUPOBATHL YMEHHUA BBIAENATH MeXaHUUYECKOoe
OBUKEHUE W OIMCHIBATL €r0 B CHUCTEMe OTCUETA.

Ilnan ypoka

JdTansl ypoka Bpemsa, mun ITpuémsr u1 MeTOabBI
I. KpaTkoe moBTOpeHmE 5—7 DpoHTANBHBIN OIIPOC
II. syuenue m oTpaboTKa 30—35 Becena. IlocTamoBKa OIIbI-
HOBOI'O MaTrepuaja T0oB. Pacckas. Pemmenue 3a-
naqa
III. Kparkwuii nror. omari- 2—3 Coo01teHme yunrensa
Hee 3a/laHUe

I. TloBTOpAIOT 60MpOCHLL: YTO uU3ydaeT MexaHuka? YUTo oHa He
MoskeT udyuaTh? IlJisi yero yduéHble BBOAAT (pUBUUECKUNE BETUUUHBI?
Kakum o6pasoM MmOJIyuarOT YKCIOBbIe 3HAUEHUS (PU3NUECKUX BeJIU-
yuua? (OrBeT. [Ipy OpAMBIX M3MEpPEHUAX, IPU pPacyérax Ha OCHOBE
KOCBEHHBIX H3MepeHuil npyrux Beauuwnn.) [louemy mameHue Teaa OT-
HOCAT K MeXaHWUUYECKUM SBJICHUAM?

II. Kax omucarh MexaHMUYECKOe IBUIKEHNE Tejla B IPOCTPaAHCTBE
C TeuyeHWEM BpPEeMEHU — OCHOBHAA YueOHas npobiema HeCKOIbKUX
ypokoB. OOIuii OTBET IPOCTOM: HALO 3HATH IIOJIOKEHME Tejla B JIIO-
00lf MOMEHT BpPEeMeHH. OTO M e€CThb OCHOBHAA 3a/Jlaya KUHEMATUKMH.
Kak pemuth €€ mpaxTuuecKu?

1. IIpe:xme Bcero ciaenyer OTMETHUTh, YTO Teja OBIBAIOT PA3HBIMU
nmo dopmMe u pasmepam. IIpu M3yUYEeHUU MEXAHWUECKOTO ABUIKEHUS
TeJ WCIIOJL3YIOT pasjnuyHble UX MoAeau. Moaeiabio HasbIBAIOT 3aMe-
CTUTEJb 00bEKTa, MOCTPOEHHBIN MM BLIOPAHHBINA AJIS €ro M3yUYeHUHd.
Hawu6osee mpocToii Moe/ b0 Teja ABJISIETCA MaTepuajbHasd TOYKA —
9TO TreoMeTpUUecKas TOUYKa, objamarorias maccoii. Ilpu usyueHuu
TeJO0 3aMEeHSIOT MOJEJbI0, a 3aTeM YiKe paccMaTPUBAIOT IBUIKEHIE
MOJeJIN.

2. nsa BbLAEJEHUS, a 3aT€M W ONMCAHUS IBUMKEHUS MaTepuab-
HOM TOUYKM HAJZ0 BBIOpaTh cucTeMy oTcuéTa. B Geceme IIOBTOPSIOT
oImpefieJieHUEe CHCTE€MBI OTCUETA: dTO CPEJCTBO ONMUCAHUS ABUMKEHU,
BKJIIOUAIOIIlee TeJI0O OTCUETa, CUCTEeMY KOOpAMWHAT, Yackl. C mMOMOIILIO
u300pa'KEHHON Ha JOCKE CUCTEMBI OTCUETA BBIMOJHSAIOT YNPAHHEHUA:
omnpenesinTe KOOPAUHATHI TOUKU A, OIpeesinTe KOOPAUHATHI TOUKHY B.
YT0 MPOUCXOAUT C KOOPAMHATAMEN MaTepPUAJIbHON TOUKU IIPU €€ IBU-
KeHuu u3 Touku A B Touky B? Kak emé MoKHO 3amaTh II0JIOMKe-
Hue marepuasbHOil TouKu? (OrTBeT. C HMOMOIBIO Paguyc-BeKTOpPA;
u3y4aroT PHUCYHOK 1.2 yueOGHUEKA.)
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3. CyilmecTByeT AOCTATOYHO MHOTO XapaKTEePUCTUK [ABUMKEHUA.
Ho pna mpoctoii KiaccuuKkanmum ABUKEHUN HaAM HAI0 BCIOMHUTH
IB€ XapaKTepPUCTUKU — TPAEKTOPUIO U CKOpocThb. Tpaekropusa —
9TO JUHUSA, IO KOTOPOU ABUIKETCSA MaTepuaibHas TOUuKa. Bbraess-
IOT ABUKEHUA: a) IPAMOJUHENHOe U KPUBOJUHeITHOe; 0) paBHOMED-
HOe U HepaBHOMepHoe. B Geceme paccMaTpUBAIOT 80NPOCHL: KaKoe
W3 YKa3aHHBIX ABU)KeHUII camoe mpocroe? Kakoe nBu'keHue Ha-
3pIBalOT HepaBHOMepHBIM? Kak aBuskerTcsa mapuk mo Kéaoby? Kak
aOBUKeTcA MeJ mo gocke? IlpuBenuTe nmpuMepbl HEPABHOMEDPHOTO
IBUMKEHUA.

4. Nanee peIliairT IPOCTHIE 3 a1a Y u.

1. JlokaskuTe IIOCTPOEHUEM, UTO ONUCAHUNE IIOJOKEHUS MaTepPUaIbHONI

TOYKHN 3aBHCHUT OT BI)I60pa CHCTEeMBI OTCqéTa.

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

Ypok 3. PeweHune 3agay

3amaum ypoKa: IIOBTOPUTH IOHATHE O CKAJAPHBLIX U BEKTOPHBIX
BeJIMUMHAX; CHOOPMHPOBATH YMEHUA HAXOAUTH IIPOEKIIMI0O BEKTOpa
Ha OCh, CKJIAABIBATH W BBIUUTATHL BEKTODHBIE BEeJIUYUHBLI Ha IIPUMEpe
BEKTOpAa IepeMeleHns.

Ilman ypoka

JdTambl ypoKa Bpemsa, mun IIpuémbr 1 MeTOaBI
1. IloBTOpPEHUE 10 Beimosmenue Tecra
II. syuenue u orpaboTka 30—35 Pacckas. Pemenue 3agau.
HOBOTO MaTepuaja 3amnucu B TeTpamu
III. JomairHee 3ajaHuTe 3—5 Coob11ieHre yUYnTesis

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

Tect
Bapuanm 1
1. B xakoM 13 OTBETOB IIPpUBENEHBI JINIIIb HAa3BAHUA MEXaHUYECKHUX AB-
JIeHU?

A. KHura, moJsér nTuiibl, cucreMa orcuéra. B. JIuneiika, Koop-
OUHAaTa, ABUKEHUEe MalluHbl. B. [[BUKeHMe MAIIWHBI, IajeHue
A6J0Ka, KHuUra, Jeskamias Ha crtone. I'. Koopauwuara, Qusuue-
cKas BeJuUYMHA, nmajgenue so6sgoxka. I[. Cton, ABUKeHMEe MAIIUHBI,
Bpemd.

2. Yto Taxkoe maTrepuajbHAd TOUKAa?

A. Manenbkoe Teno. B. Maxkpockonuueckoe Teno. B. T'eomerpu-
yeckasa Touka. I'. Mogenp Teisa. [I. Her BepHOro oTBeTa.
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3. Kakoe 13 mepeunclIeHHBIX HUKEe OBUIKEHUUN SABJSETCS MIPAMOJIMHEN-
HBIM U HepaBHOMepHBIM?

A. IIBu:keHue Msua, OPOIIEHHOTO BEPTUKAJIbHO BBepX. B. [[BU-
JKeHre KOHIla cTpesiku 4yacoB. B. [IBuikenume 3emuau BoKpyr CosHIIa.
T'. IBuyxenme canox c¢ ropku. I[. Her BepHOTO OTBeTa.

4. Yro Takoe cucrema orcuéra?

A. Cucrema xoopamuar. B. IIpamoyrospHas cucreMa KOODPAMHAT.
B. ®usnueckaa Benawuwmua. I'. Hacer. . Hetr BepHOro orBera.

5. Uro usyuyaeT KMHEeMaTHKa?

A. Ilpupony. B. ®usuueckue Besuunubl. B. CTpoeHue u cBoiicTBa
Tena. I'. 3aKOHOMEPHOCTU WM3MEHEHUS IOJIO}KEHUSA Teja C TeUYeHUeM
Bpemenu. I[. Her BepHOro orBera.

Bapuanm 2

1. B xakoM 13 BBICKA3LIBAHUN II€PEUYHCJIEHBLI TOJbKO (hU3UUYECKUE BeJIH-
YUHBI?

A. MexaHuueckoe IBU)KeHIE, BpeMsda, CKopocTb. B. Cucrema ot-
cuéra, Tejo, cKopocTh. B. KuHemaTuka, BpeMs, MaTepuaJbHAA TOU-
ka. I'. Bpema, nBukenue, teso. II. Her BepHOTO OTBeTA.

2. MeHsieTcs JIM IIOJOKEeHMe KHUTM, JesKalleil Ha croJie?

A. Her, He menserca. B. Cama KHHUra He MOJKeT IBUTAThCH.
B. Koopauuarbl KHUTM IMOCTOAHHBI. I'. MeHsercss B BbIOPDaHHOUN cu-
creme orcuéra. I[. Her BepHOTO OTBeTa.

3. B xakom ciIydyae ABUXXEHUHE TeJia HeJIb3dAd paccMaTpuBaTh KaK [ABUXKE-

HUe MaTepuaJbHONU TOUKU?

A. IBuxenue 3emuu BOKpyr Cosuna. B. [[BuskeHme cmyTHUKA BO-
Kpyr 3emuau. B. J[Bu:keHue moesna mo mapinpyty MockBa — Kypck.
T'. Isuxenue geranu, oopabareiBaemoil Ha TokapHoM crauke. [[. Her
BEPHOTO OTBeTa.

4. Yrto Ha3BIBAIOT TEJIOM OTcuéTa?

A. Cron. B. Hauano xoopauuar. B. PusuuecKyio BeJHUUYUHY.
I'. Teno — uwactb cuctembr orcuéra. [[. Her BepHOTO OTBerTa.

5. Ha PHUCYHKe 1 TOYKaMM OTMEYEHbI ITOJIOMKEeHUA IIATHU ABUMKYIIINUXCA CieBa

HaIrpaBO TeJI 4uepe3 PaBHblI€e MHTEPBaJIbl BPEMEHU. I/IHTepBaJ'H:I BpeMeHu

MeXAy ABYyMA OTMETKaMHK Ha BCeX II0-

Jocax oguHaKoBbI. Ha Kakoil mosoce

o (@ S NS NS RN RS e ) 3apeTuCTPUPOBAHO PaBHOMEPHOE [BU-
JKeHNe ¢ HauOOJILIIIEN CKOPOCTHIO?

9 9 9 9 v II. VYuurens @QPOHTANIBHO TMO-

BTOPSAET CKaJSAPHBIE M BEKTOPHBIE

9 v v v v usuyeckre BeJIUUYUHBI, IMOHATHUE
9 ") 9O 9 TPaeKTOPHUU, BBOAUT HOBYIO Xa-
e PAKTEePUCTUKY [ABUKEHUA — IIe-
e\) . ) Dbememenme, panee KOJJICKTUBHO
pelramT 3ajJavyd Ha CJO0KeHHe u

BBIUMTAHUE BEKTOPOB, oIOpeneJe-
Puc. 1
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HUe TPOEeKIMM BEeKTOopa Ha OCHM KoopAuHAT. [{yia pelreHuUs peKo-
meugyem 3apmgauwm: II., Ne 10, 16, 20.
II1. Jomawrnee 3adanue: § 1—3; II., Ne 8, 14.

Ypok 4. PaBHOMepHOE NMPSIMOJIMHEHOE ABUXEHUue
N ero onucaHue

3agauu ypoKa: MOBTOPUTH CBOICTBA M OIPENEIUTH XapaKTepu-
CTUKU DPaBHOMEDHOTO ABUKEHHUSA MaTePUAJbHON TOYKH; cHopMUpPO-
BaThb YMEHUS BBIAEJATHL TAKOM BUJ ABUMKEHHSA U XapaKTepPU30BaTh
ero.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. IToBTOpPEHME 10 Pemenue 3azau
II. Visyuenue u oTpaboTKa 30—35 Becena. IlocTamoBKa OIBI-
HOBOTO MaTepuaja T0B. Pacckas. Pemmenue 3a-
naq
III. IlomBemeHue WMTOIOB. 2—3 BrigeneHue riaaBHOTO
IlomarrtHee 3amaHUe

I. ¥V mockm m B TeTpamax pelnarT 3aJauyu, aHAJOTUUYHBIE 3aJadaM
B JoMAIlIHeil padore, (PpOHTAJIBLHO IIPOrOBAPUBAIOT IIPABUJIA JeMCTBUI
C BEKTOpaMM.

II. IsyueHue HOBOTO MaTepuaJja OPraHU3YIOT IO CJeAYyIoIeMy
HJaaHy:

1. [lemoHCTpanusa U ompenesenne ABjaeHud (obpas aBiaeHus). Bee-
nenue moHATUs: ckopoctu (puc. 1.9 m 1.10 yuebHUKA).

2. ITonyuyeHue ypaBHEHUA OBUIKEHUA MaTePUAJIbHOM TOUKU B BEK-
TopHO#t (¥ = T, + Ut) u cramApHO# (x = Xo + v,t) dopmax, mpu-
yéM NOpU NPAMOJMHENHOM [IBU)KEHUU CHUCTEMY OTCUéTa BBIOMpaeM
U3 OOHOUN OCHM, a 3HAUYUT, IIOJy4YyaeM OJHO ypaBHEHNE ABUYKEHIS.

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

4. Pemrenue 3amgau: a) npuMep pelneHua 3azauu 1 Ha c. 24
yuebHUKa; 6) II., Ne 22, 25, 26.

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

Ypok 5*. PeweHue 3apaud

OTpaboTKa 3HAHUN W (popMHUpPOBaHNE YMEHUN MOJIXKHBI oOecIieun-
BaThCs pasHOOOpasveM BUIOB AesATeJTbHOCTH. Bo BTOPOIT yacTu ypoka
BO3MOJKHO IIPOBEEeHNe CAMOCTOATENbHOM paboThl, MPU 9TOM HAOIIYC-
KaeTcs MCIIOJb30BaHNEe yUeOHUKA.

3amaua Ind KOJJIeKTHUBHOro permenusa: I1., Ne 28.

15



CamocrosreasHasa padora
Bapuanm 1

Vx> 1. MarepuajbHasi TOYKA IIE€PEeMECTUIACH U3
M/c Hayajla CUCTeMbl KOODAUHAT B TOUKYy M
1() ¢ koopauHaramu x = 3, y = 4. Oupenenu-
Te MOIYJIb BEKTOpa IepeMEeIleHUs U ero

5 1 IIPOEKIIUY Ha OCH W BBIIOJHUTE PUCYHOK.

2. Ha pucynke 2 umsobpaskeHbl rpaduKu 3a-

0 1 2 3 4 5 t c BUCHMOCTHU CKODOCTH ABYX TeJ OT BpeMe-
-5 Hu. IlocTpoiiTe r;ia(pumu IOBUKEHUSA TeJl,
ecay B HAYAJbHBI MOMEHT BPEeMEHU OHU

~10- HAXOQWJINCh B Hauvajie KOODJWHAT.

Puc. 2 Bapuanm 2
1. [BuiXeHMe aBTOMOOUJIA  OIKCHIBAETCH
X, M A ypaBHenuem x = 20 + 10t¢t. IToctpoiiTe
200 1 rpaduk aasi cKopocTtu aBTomMobOuiA. Ompe-
| IeanTe KOOPAWHATHI aBTOMOOWJISA U €ro
150 CKOPOCTbL uYepes3 5 ¢ mocjie Hauvaja IBU-
1001 sKeHnsa. YeMy B 9TOT MOMEHT OBLIO PaBHO
50 nepemerlenue?

0 2. Ha pucyske 3 u3o6pakeHbl IpadUKHU JBHU-
-50 JKeHMs JBYX MOTOIUKJUCTOB. Ilo HuM
—1001 mocTpoliTe rpadUKU CKOPOCTU, OIpeje-
_ | JIATe HaIpaBJieHWe U MOJYJb CKOPOCTH.
150 Ilpenckaskure, BCTPETATCA JIKM MOTOIH-
KJIUCTBI.

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

Ypok 6*. OTHOCUTENbHOCTb ABUXEHUS

3agaum ypoka: IIOCTAaBUTH 3aJa4yy OMUCAHUA IBUIKEHUS MaTepu-
aJILHOM TOYKM B PasHBIX CUCTEMaX OTCUETA; PACKPBITH OTHOCUTEIh-
HOCTb TPAeKTOPUM, IlepeMeIleHus, CKOPOCTH; BBECTH B3aKOH CJIO-
JKEHUsSI CKOPOCTell; cHopMUPOBATH yMeHHE ONUCHIBATH IBUMKEHUE
MaTepuaJIbHOU TOUYKM B Pa3HBIX CHUCTEMaX OTCUETA.

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémMbr 1 MeTOaBI
I. IlocramoBka yueOHOIT 2—3 Beenenue yuurens
OpobJieMbl YPOKa
II. Isyuenue u oTpaboTKa 30—35 Becena. IlocTamoBKa OMIBI-
HOBOT'O MaTepuaja T0B. Pacckas. Pemenue 3a-
radq
III. TloxBemeHWE WTOTOB. 2—3 Brigenenue riaaBHOTO

I[omamHee 3agaHue
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I. B mauaje ypoKa CTaBSAT B0NPOCbL: U3MEHUTCS JIM IBUMKEHUeE,
ecau MBI OyJeM ONMCHIBATH €r0 B Pa3HBIX cucTeMax orcuéra? B jro-
001 su cucreme oOTcuéra ya00HO omuchiBaTh naBu:KeHue? (OTBeT.
Her.) IIpu perrenun 3azady ObIBAeT HEOOXOAMMO IIEPEHTH OT Omuca-
HUSA IBUIKEHUSA B OJHOUM cucCTeMe
OTCUETa K OIIMCAHUIO ABUIKEHUS v’
B APYroil cucrteme orcuéra. Kax
9TO cHeJlaTh — BOT yuebHas npo-
osema ypoKa.

II. syuenue HOBOTO MaTepu-
ajla MOJKeT OBITh IIPEACTAaBJIEHO
KaK pellleHue 3aJauu.

1. CraBuTcsa 3amada OIMCAHUS
IBUKEHHUS Tejla B IBYX CHUCTEMAax
oTcuéTra: OfHA CHCTEMA CBA3aHAa C
IOCKOIl, Apyras — C IBUMKYIIEeN-
csA IPAMOJIMHEITHO ¥ PAaBHOMEPHO
auHeWKou (puc. 4). Yuureiab c o
TOMOIIBI0 YYEHUKA JAeMOHCTPU-
pyeT OBU)KeHHUe Teja IIPAMOJU- Puc. 4
HeltHO BBepx mo ocu OY.

2. ITociemoBaTenbHO B Oecele pemraioT 3aadu: KaK U3MEHAIOT-
cAd KOODPAMHATHI Tejia B Pa3HBIX cucTeMax orcuéra? OmmHaKoBa JU
TPpaeKToOpusA ABUKEHHUS B pasHBIX cucremax orcuéra? Kak ompene-
JUTH mepeMerieHue?

Ha pmocke m B TeTpagax OTMEUAlOT MOJIOKEHWE Teja B Ha-
yaje U KOHIle [ABUIKEHUS, U300paskaloT BEKTOPHI IepeMelre-
HUS Teja, IepeMelleHusa IOABUKHOU CHCTEeMbl OTCUéTa. Samu-
ceiBaloT: Ary, = Ar; + Ar. OpuHaKoBO JU TepeMellleHue Teja B
pasHBIX cuUcTeMax oOTcuéra 3a omHO u To Ke Bpemsa? (OrTsBer.
Her.)

3. Ilo yueOHUKY HmOJIy4aroT (POPMYJIY OJIA CJIOMKEHMSI CKOPOCTEIl.

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

II1. Bonpocwvl dns nodgedenHus umozog: mouyeMy TOBOPST, UTO Me-
XaHUUYeCcKoe ABUKEHUE OTHOCUTENbHO? MosKeT jiu OBbITH TaK: B ONHOM
cucTeMe OTCUETa TeJI0O MOKOUTCSA, B Apyroii — msuikerca? Kaxkas Be-
JUYNHA, XapaKTepuayollas IBU)KeHUe Teja, He 3aBUCUT OT BhIGOpa
cuctembl orcuéra? (OrBeT. Bpems.)

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

Xl

Ypok 7. MrHoBeHHasi CKOPOCTb. YCKOpeHue

I. IlouAaTHEe CKOPOCTH IIOBTOPSIETCS U YIJIYDJSEeTCSd C IIOMOIIBIO
pellleHus: 3a7ad W BOIPOCOB.

II. ITomaTre yCKOpeHMsA wH3ydaeTcs IPU paboTe C yYeOHMKOM:
KOHCIIEKTHUPOBaHUE, BBIJIE€JIEHNE TIJIaBHOI'O, YCTHOE€ IIOBTOPEHUHE II0
BOIpOCaM U Ip.

II1. Jomawree 3adanue: § 8, 9; yup. Ha c. 33, 36.
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Ypok 8. OBuXeHue ¢ NOCTOAHHbIM YCKOpPEeHUuem

3amaum ypoka: IPOJOJKUTH M3yUeHNe MIHOBEHHOM CKOPOCTU He-
PaBHOMEPHOTO ABUMKEHUS U YCKOpeHUs; chOpMUPOBATh YMEHUE OIIU-
CBIBATh ABUIKEHNE MAaTEePUAJbHON TOYKU C IMIOCTOSHHBIM YCKOPEHUEM.

Ilman ypoka

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
1. IToBTOpPEHUE 8—10 dpoHTANLHBIN ompoc. Pe-
IIIeHue 3amad
II. Isyuenue u oTpaboTKa 30—35 Becena. IlocTamoBKa OmIBI-
HOBOT'O MaTepuaja T0oB. Pacckas. Pemrenue 3a-
raq
III. IlomBemeHwe WUTOTOB. 3—4 BrigeneHue riaaBHOTO

I[omamHee 3alaHue

I. ¥V nmocku mpoBepseTcA peIlleHMe NOMAaITHEN 3ajadyu, ONUH U3
IMIKOJBHUKOB CaMOCTOSITeJIbHO PeIllaeT MoJ00HYI0 3amauy. PpoHTAIb-
HO IIOBTOPSAETCA Teopusi. Bonpocv. 0.5 noémopeHus: B KaKOU CUTY-
Ay MCIOJIb3YIOT 3aKOH CJOMKEHUsI CKOpocTei? 3aBUCUT JIU OMUCA-
HUEe IBUMKEHUA MaTepPUaJbHOU TOYKM OT BBIOOpPA CHUCTEMBI OTCUETA?
Kakyio cucremy pamuoHaibHee BbIOUpaTh? Kak omnpenenstoT cucTeMy
orcuéra?

II. YpoK HaCBIII[eH TEOPeTHUUYEeCKUM MaTepHaJoM, KOTOPBLIA cHaua-
Ja cJenyeT pacCMOTPEeTh KPaTKO, a 3aTeéM OCTAaHOBUTHCA HA HEKOTO-
PBIX acleKTax MNpHW pelleHuu 3amad. IIpuBenéM IocaenoBaTeIbHOCTH
paccMOTpeHUus MaTepuaa.

1. OmpepnesieHre U TOBTOPEHWE HEPABHOMEDPHOTO JBUMKEHUS.
Ilemoncmpayus onvima: OBUMKEHUWE ITapuKa II0 KEJ100y, IajeHue
mauyunka (9, c. 31 u ap.). OcHOBHOE CBOMCTBO HIPSIMOJUHENHOTO
HEPaBHOMEPHOTO ABUKEHUS — H3MeHeHHe CKOPOCTH.

Onucanme MI'HOBEHHOII CKOPOCTH KAaK CKOPOCTH B OAHHBINK MO-
MeHT BpemeHu. KakK ompeneiuTh MOAYJb W HAIIpaBJIeHHEe MIHO-
BeHHOU ckopoctu? Ha mepByio uacTh ydueOHOII NOpPOOJIeMBI JaiOT
TEOPEeTUUYECKU OTBET C MOMOIIbI0 yuYeOHWKA, BO BTOPOM dYacTu
OmUparTCA Ha OIIBIT.

2. OmpepesieHre YCKOPEHUS U PABHOYCKOPEHHOTO IBUMKEHUS Ma-
TePUAIbHON TOYKU.

3. CkopocTh M ypaBHEHUSA [ABUKEHUA MaTePUAJIbHON TOYKU IIPU

_
PaBHOYCKODEHHOM [JBUIKeHUu. VI3 ompeneseHNA YCKOPEHUA ¢ = %

TOJIyYalOT BBIPA’KEHUE MJIAd CKOPOCTH, IIOTOM HAaXOAAT IIPOEKITUIO
YCKOPeHUs Ha ONHY OCbhb. II1a OOBIYHBIX KJIACCOB C OIIOPOI Ha IIPO-
CTOe BBEIPAKEHHEe X = X, + Ax u pacmu@poBKOi AXx HOJIydaroT
KHHeMaTu4YecKoe ypaBHeHUe ABuU)KeHudA. Ciieqyer ImOgYEepKHYTH, UTO
C ero IMOMOIIBI0O MOYKHO PEIIIUTh OCHOBHYIO 3aJjauyy MeXaHUKMH.
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4. Ha pmocke msobpaskeHbI Ipad@UKU YCKOPEHUs, CKOPOCTH, KOOP-
IUHATHI IPU MIPSIMOJUHEAHOM PABHOYCKOPEHHOM IBUIKEHUU MATEPU-
asbHOU TOuKuU (puc. 5). OHUM KPaAaTKO KOMMEHTHUPYIOTCS YUUTEJEM.

. o *f @ . 0

)

/1
N

Puc. 5

III. Bonpocwsl 0aa nodgedeHus umozog: Kakoe NBUMKEHUE MBI U3Y-
yagu? IIpocTo U BBIAEIUTH IIPAMOJIUHEIIHOEe PaBHOYCKOPEHHOE IBU-
sKeuue Tejia B npupoge? IlpuBenurTe mprmMep TaKOro ABMMKEHUA. UTO
xapakTepusyeT yckopeHume? Kak nja paBHOYCKOPEHHOTO IBUYKEHUS
PacCcYuTHIBAIOT CKOPOCTh, KOOPAMHATHI TOUKM? MOKHO JU C IIOMO-
IO YPAaBHEHUS [OABUYKEHUA OIPEeNeJUTh YCKOPEeHUEe, eCJIU M3BEeCTHBI
KOoOpAWMHAaAThl ABUMKEHUA TOUYKHM, HadvaJIbHasd CKOPOCTH M BpPEeMA OABU-
JKeHusa?

Homawnee sadanue: § 10; yop. Ha c. 41.

Ypok 9*. PeweHue 3apay

3amaum ypora: copMUPOBATh YMEHUS BBIJEJIATH YCKOPEHHOe
OBUKEHNEe U XapaKTepu30BaTh €ro ¢ IIOMOINbI0 (DUB3UUYECKUX BeJIU-
YUH — YCKOPEHHUS, CKOPOCTU, YPABHEHUS IBUKEHUS.

Ilnan ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
1. TloBTOPEHUME TEopUU 10 YeTHBIE ¥ TUCHbMEHHBIN
ompoc
II. ®opmupoBaHUe yMEHUIL 30—35 Pemrenue sagau, pabora c
Y4eOHUKOM
III. JomarmrHee 3amaHme 1 Coo0111eH1e YUUTEIIs

II. Bo BTOpoii wacTu ypoKa B TIPynmoBON paboTe BBIIOJIHAIOT
(dpoHTaNBHBIE 3KCIIEPUMEHTAJBHBIE 3aJaHUSA IO OIIPEEJIEHUI0 YCKO-
peHus IMapuKa OPW PABHOYCKOPEHHOM [ABUIKEHUHN I10 HAKJOHHOMY
'KE100y. PekomeHayeM CIeyIOIYIO IIOCJIe0BATEIbHOCTh PAOOTHI.

1. IloBTOpeHUWE TEOPUU NO B0NPOCAM: MOYKHO JU IMaPUK MIPHU
OBUKEHUHN II0 JKEJ00y MOAeaupoBaTh MaTepuaabHON Toukoii? Ka-
Koe IBU:KeHUe MbI Habaomaem? Kak MOKHO OIpenesuTh YCKOpeHue?

19



(OrBer. IIpamo He namepuTh; mo GOPMYyJe OIpeaeeHUsI YCKOPEeHUs
He PacCUMTaTh; 3HAUUT, CJEAYyeT MCIOJIb30BaTh Gopmyay S = %.)
Kak ompemenutrs Monayib Iepemelrenus imapuxka? Kax omnpemennTs
BpemA?

2. IIpu HeGOJBIIOM HAKJIOHE KEJ00a IIPOBECTH ABa-TPU OUBITA C
IBUKEHUEM IlIapUKa, ONPENeUTh CPeJHee 3HAUEHUE MepeMeleHUd
U BPEMEHU ABUIKEHUS, 3aTEM PACCUUTATH YCKOPEHUeE.

3. KoHTpOJNBbHBIE BOONPOCH U 3aJaHUA: KaKWe XapakKTe-
PUCTHUKU ABUKEHUS IIapUKa MOYKHO OIIPEeNeJUTb, 3Has yCKOpeHue?
PaccumnraiiTe MIHOBEHHYIO CKOPOCTH IIIapUKa IMepes yAapoM O ITU-
auaap. Tounoe Jju mosyumyoch 3HaueHuwe? KaxkoBbI NPUUYMHBI II0-
TPENIHOCTEN TPU BBHIMOJTHEHUU OIBITOB?

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

Ypok 10*. CBoOogHOEe nageHue u ero onucaHue

3amauM ypoKa: MB3YUYUTh XaPaKTEPUCTUKU CBOOOJHOTO MaNeHUSA
TeJa KaK YacTHOTO CcJiydad YCKOPEHHOTO MIBUIKEHUSA; TPOMOJIKUTH
dopMUpOBaHNE YMEHUHN BBINEJIATH M OIKCBIBATL IIPOCTEHININE MexXa-
HUYECKUEe SBJIEHUS.

IInan ypokxa

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI

I. IToBTOPEHUE 5—17 YcTHAA mIpoBEpKa pPeIeHusT
3a7au

II. Isyuenue u oTpaboTKa 30—35 Becena. IlocraHoBKa OIBI-

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

III. IloxgBeneHME UTOTOB. 2—3 BrigeneHnue riaBHOTO

HomalrHee 3amaHue

I. Ha 3emye ogHUM M3 PacIpPOCTPAHEHHBIX BUAOB MEXaHUUECKOTO
IBUIKEHUs ABJAETCA CBOOOMHOE TajgeHne Tejsa. UTo 3TO 3a NBUIKEHUE
U KaK ero ONUCHIBATH — YyeOHble npolbJemvl ypoKa.

1. JIrogu maBHO 3aMeTUJIM, UTO BCe TeJia MagaioT Ha 3eMJI0. BbI-
IeJIUM U OXapaKTepusyeM II0J00HOe IBUKEeHUeE.

JeMOHCTPUDYIOT Onbim: HajfeHue IIaCTUJINHOBOTO IIIapuKa 1 BaTKU.

Bonpocvt 05 opeanuzayuu 6ecedvl: KaKOBO HaUYaJbHOE COCTOS-
aue tea? (Orser. OmuHAKOBOE IO BBICOTE, C HYJEBOM HAYAJILHON
cKopocThio.) OpmuakoBo au magaioT Tena? (OrBer. Her: nBuikeHue
YCKOpPeHHOe, HO YCKOPEeHUs pasHbIe.)

Ilepen yuéHbIMU BcCTaJ BOIIpOC: OT yero aTo 3aBucur? OmbIT C
mazeHreM TeJl IIPOoBeJii B 0e3BO3AYIIIHOM IpocTpamcTBe. OO0HAPYKU-
JIOCh, UTO B 0E3BO3AYIIIHOM IIPOCTPAHCTBE pas3HBLIE Tejla IagaloT C
onquHAKOBBIM yckopenueMm. Ilouemy? (OTBeT. He meriaer BO3AyX.)
Ilpu ompenmeneHWU SBJIEHUS HEOOXOAMMO OTBJIEYBCS OT BO3AyXa.
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HaiitTu momaxoasIinyoo MozAelb OKasajlloch CPABHUTEJNHLHO HPOCTO. ITO
MOJKHO CJIeJIaTh, 3aMEHHUB TEJI0 MOJEJbI0 — MaTepPUAJIbHON TOUYKOM.
Tax KaK y Heé HeT padMepoOB, TO BO3AYX Ha ABUIKEHUHE TAKOTO 00b-
eKTa BJIUSHUA HE OKAa3bIBaeT.

JIBUKeHMe MaTepraJbHONM TOYKU HOJ AeMCTBUEeM IIPUTIKEHUT 3eM-
JIY TIOJIYYMJIO HasBaHNE CBOOOTHOTO mMameHudA. (3aMeTuM, UTO 3TO —
OUHAMUUYECKOe oIlpeaeseHne sBJeHUs.) MoKHO Ju HaOGJIIaTh B
yeaoBusax 3emuu cBoboguoe mamenume Ten? (Orset. Her, Henbss.
Ho mHoOrme ciyuam mameHWs TeJl XOPOIIO OMMCHLIBAIOTCA 3aKOHAMU
CcBOOOJHOTO TaJleHUA.)

2. KakoBbl 3aKOHOMEPHOCTUA CBOOOMHOI'O HaJeHUs — CJIeAYIoINas
yuebHasa npobaema ypora. OHa perraeTcd IPU PACCMOTPEHUU KOH-
KPEeTHBIX 3ajmad.

Tak Kak cBOOOAHOe TaJieHNe — 9STO ABMIKEHHE MaTepHUabHON
TOYKH C YCKOPEHHEeM g , TO [AJIA OIUCAHHUA DTOTO IBUKEHHUS IIOJ-
XOIAT COOTBETCTBYIONINE (POPMYJIbI KUHEMaTuKu. [IpyMeHUM UX AJIs
TPEX caydyaeB CBOOOTHOIO MANEHHs: a) ABUIKEHNE C HAaYaJIbHON CKO-
poCThIO, HaAIpPaBJIEHHOHM II0 BepTHKaJuW; 0) IBUIKEHUE C HavyaJbHOU
CKOPOCTBIO, HAIIPABJIEHHON II0 TOPM30HTAJIM; B) ABUKEHUE C HaAUAJb-
HOM CKOPOCTBHIO, HAIIPABJEHHOW IIOJ YIJIOM K TOPU30HTY.

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

II. OTpaboTKka M3yUeHHOTO MaTepuaJja IIPOSOJKAETCS HPU perlie-
HUU 3ajJad B XOAE CAMOCMOSLMEeNbHOlU pabombl, B Pe3yjbTaTe KO-
TOPO¥l HECKOJbKO PaboT OIleHUBAaeTCHA.

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

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

2. Majgpuuk OpoCUJ FOPU3OHTAJIBHO MSAY M3 OKHA AOoMa C BbICOTBI 20 M.

C Kakoii CKOpPOCTBhIO OBLIT OPOIIIEH MAY, €CJU OH yHaJ Ha PACCTOSIHUN
6 m or moma?

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

Ypok 11. PaBHOMepHOe ABUMXEHUEe MaTepuasibHOM TOYKU
no okpyxHoctu. PeweHue 3apau

3amaum ypoka: M3y4YUTh OCHOBHBIE XapaKTEPUCTUKU KPUBOJIUHEN-
HOTO IBUKEHUS HA NMpUMepe ABUIKEHUSA II0 OKPYIKHOCTHU — TPaeKTO-
puio, IepeMellleHNe, CKOPOCTh W IeHTPOCTPEMUTEJIbHOE YCKODEHUE,
nepuon; chopmMupoBaTh yMeHUEe pellaTh 3akadu.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOaBI

1. TloBTOpPEHUE 10 Pemrenne 3agau. @poHTATD-
HOEe IIOBTOpPeHUe

21



IIpodonxcenue

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
II. VsyueHne HOBOTrO Ma- 15—20 Becena. IlocramoBKa OIBI-
Tepuaja ToB. Pacckas. 3ammcu B
TeTpagu
II1. ®opmupoBanmre ymMeHUt 15—20 Pemrenue samau
IV. IomairHee 3amaHue 1 KomMmenTapuit yuurens

I. C uenbio opMUpPOBAHUA YMEHUN ¥ HOCKU OOBACHAIOT PEIeHe
OIHOU M3 AoMaIIHUX 3aAau. IlapajiesbHO peIlraoT HOBYIO 3aLaduy.

C Kakoii BBICOTHI T'OPU30HTAJIBHO €O cKopocThio 10 M/c GbLIO OPOIIEHO
TeJIo, €CJU OAJbHOCThL mojéra cocrasmya 10 m?

II. IlpuBeném pasBEPHYTHIN IIJIaH M3YUYEeHWA HOBOTO MaTepuasa.
1. B mpupoje, oueBUIHO, KPUBOJUHEHHOE NBUKEHUE TeJ GoJiee
pacmpocTpaHeHO, ueM NOpAaMoJuHeiiHoe. [[aBaiiTe HpuUBeAEM NIpUMe-
pEIL... [lokaskeM, UTO KPUBOJUHENHOE ABUIKEHUE CJIO0YKHEEe IPAMOJIU-
HeitHOro. HOo cHauana BHOBH BhIGEPEM MOJEJH TeJIa — MaTEePUATBHYIO
TOUKY. Bo-TIepBBIX, IPU KPUBOJMHEHHOM ABUKEHUU MAaTEPUATbLHON
TOYKU MEHSAETCS He OJHA KOOPAUHATA, BO-BTOPHIX, CKOPOCTH BCE Bpe-
MA MeHseT HalpaBJeHWe, a 3HAUUT, NIBU)KEHWEe BCerjga YCKODPeHHOe.
Ilpm wm3ydyeHUU KPUBOJIUHENHOTO ABUXKEHUS IBUMKEHME Ha Kark-
JIOM ydYacTKe MOYKHO IIDEeJICTABUTH [ABUXKEHUEM IO Iyre OKPYYKHOCTHU
(puc. 6). ITosTomy obpaTuMcs K OMMCAHUIO IBU-

- ~

e N JKEeHUS MaTepUaibHOM TOYKHU IO OKPYIKHOCTHU.
// \\ 2. PaccMoTpUM BaKHBIM, HO YACTHBIN CJIY-
| \ yail KPUBOJUHENHOrO IBUMKEHUS — PaBHO-
| | MepHOe BpallleHne MaTepUaJbHON TOYKU II0
\\ R, / R, OKDYKHOCTH.

\\ / Ilo Momys 0 CKOPOCTH TOCTOSTHHASA, IO Ha-
N — f npaBjieHU0 — MeHseTcA (puc. 7). Ilepemerre-
\_/ HUe HampaBJIeHO 110 Xopjae AB u He coBmagaeT

Cc HampaBjJeHueM cKopoctu. Ompenesmm MoO-
OyJb ¥ HalpaBjeHVe YCKOpeHudA (paccKas IIo
JIOTUKE y4YyeOHUKA).

Bonpocvt. 0as opeanHusayuu Oecedvl: OT
Yero 3aBUCHUT MOJYJIb YCKOPEHWs IPU PaBHO-
MEPHOM BpAIEHUUX TOUYKHU II0 OKPYIKHOCTH?
WNsmeHsieTcss M yCKOPEHWE IIPU TaKOM JBU-

Vy skenuu? Mosker Jn MaTepuaNbHas TOUKA
OIBUTATHCSA IO KPUBOJUHEHHON TpPaeKTOpUU
6e3 yckopeunma? MeHserca JM yCKOpeHUe
IpU PaBHOMEPHOM [ABMKEHUU MaTepuaJbHOMN
TOUKHU I10 M300PaKEHHOIN Ha PUCYHKE TPaeK-
Topuu (cm. puc. 7)?
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3. lyia omucaHWMsA PaBHOMEPHOTO BpAIleHUs MAaTePUAJbHON TOU-
KM IO OKDPYKHOCTU MCHIOJIb3YIOT XapPaKTEPUCTUKY «IePUoJ obpaiie-
2nR

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

III. KosneKTUBHO pemIaloT HEeCKOJbKO TUIWYHBIX 3aIad.

1. Ilepuon obpalrieHusT KOCMHUYECKOro Kopabasa Bokpyr 3emuaum 90 MmuH,
BoeIicOoTa 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 OoT:KuMe B OGapabaHe CTU-
paJbHOM MAaIUWHBI, ecau paguyc 6apabana 20 cm, a yacTora ero Bpa-
mieaus 600 06./Muu?

IV. Jomawmnee s3adanue: § 15; II., Ne 105.

Ypok 12*. PeweHue 3agay (pe3epB yuutens)

Ypok 13. MocTtynaTtesnbHOEe M BpawaTesibHOe ABUMXEeHue
TBEpOOro tena

3amaum ypoka: BBECTH MOHATHE 00 abCOJIIOTHO TBEPAOM Teje KakK
MOJeJIN TeJjia; OMPeAe/IUTh IPOCThIie MEXaHNUECKNe NBUMKEHUS TBEPIO-
ro Tejaa; OHpPeNe/INTh XapaKTePUCTUKMU ABUKEHUS TBEPAOrOo Tejaa —
TPAEeKTOPUIO, YIJIOBYIO UM JIMHEHHYI0 CKOPOCTHA U Ap.; c(POPMUPOBATH
yMeHUe IIPUMEHSITHL MOJEJIb TBEPAOTO TeJja IJd ONNCAHUS ABUMKEHUN
TeJI; OIIpeneJiMTh I'DAaHUIIbI IIPDMMEHMMOCTU MOJEJIN «MaTepuaJibHasd
TOUKa».

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. IToBTOpPEHHE 5—7 YerHBIE ompoc
II. VisyueHue HOBOTO MaTe- 15—20 Pacckas. IlocTaHoBKa OIBI-
puaja ToB. Becega. PaGora ¢ yue0-
HUKOM
III. OrpaboTka 3HaHUIT U 20 Permrenue samau
YMEeHU N
IV. Nomamnee zamanue 1 KoMmMenTapuit yuuress

I. B mauajyie ypoka OCYIIECTBJSETCA KpaTKas IIPOBEPKa IOMAIII-
Hero 3azaHmA. OPOHTAJIBLHO MOBTOPAIT B0NPOCHL: KaKue OO0BEKTHI
MBI M3yuaeMm B mMexaHunke? Kaxyio mozesb Tena mbl BBeau? Kax oma
onpenensercsa? Ilouemy ajAa M3ydYeHUA ABUMKEHUSA Tejla MCIOJIb3YIOT
momenu? Yro HaspiBaioT Mozesbio Tena? (OrseT. To, ueM MOXKHO
3aMEHUTh TeJO C IeJbI0 M3YUEeHUs ero CBOWCTB U ABUIKEHMUI.)

II. ITpu sm060M JM ABUIKEHUU TeJa MOYKHO MCIIOJB30BATH TaKYIO
ero Momenab, Kak marepuaybHas Touka? (OrBerT. Her.) Hampuwmep,
KHura ppammaerca. C IIOMOIbIO MaTEPHAJbHOM TOUYKKM MBI HE CMO-
JKeM aJeKBAaTHO OIHCAaTh 9TO ABm)Keuue. Ilouemy? Kaxwme momenum
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Tena emié cymiectByior? Korga m Kaxk mx cjegyeT MCIOJbB30BATH —
OCHOBHBIE y4YeOHble npolbJiemb. YPOKa.

1. Beemenue moHATUA 00 aOCOSIIOTHO TBEPAOM TeJsie KaK MOIEIN
Tesa. Bonpocwl 0asa opzanusayuu Oecedvl: €CTb JU abCOJIIOTHO TBEDP-
noie tena B mpupone? (OrBeT. Her.) B xKakux caydyasax Heobxomu-
MO [ABUKEHUEe Tejla MOJEJUPOBATh ABUKeHUEeM abCOJIOTHO TBEPIOTO
Tena? Kakas mus mogeseit Tela — MarepuajbHas TOYKa WU abco-
JIIOTHO TBEpmoe Teao — cioykHee? Kaxkas M3 HUX TOUHee ONMCLIBAET
OBUMKeHHe Teja?

2. TlocTymaTenbHOe ABUMKEHUE: OIIpeesieHe, JeMOHCTPAIIUS OMbI-
Ta. IIpu mocTymnaTesbHOM ABUKEHUU BCE TOUKU TBEPIAOrO TeJjia ABU-
JKYTCA ONMHAKOBO (BUJI TPAaeKTOPWMU, IYTh, IepeMeIleHue, CKOPOCTh,
YCKOpEeHHe), II0ITOMY HAOCTATOYHO OIIMCATHL ABUMKEHMNE OMHON TOUKU.
Bri6op aToil TOUKM — 3a HCCIeIoBATEeJIEeM.

3. BpaiaresnbHOe IBUKEHINE: ONpPeIeJIeHne, NeMOHCTPAIIUA OIbI-
ta. Bonpocvl 0aa opzanudayuu 6ecedvl: Kakve PUIUUIECKUE BEJIUYM-
HBI BBOIAT JJIs XapaKTePUCTUKHU BpalllaTeJbHOro aBmxeHus? Oguua-
KOBa JIX yIJIoOBasg CKOPOCTb ToueK Tena? Kax ompenensaioT JUHEHHYIO

CcKopocTh TOouKu Tesa? OAMHAKOBO JIM YCKOpEHUe
2 [ds» Pas3HBIX YacCTell Bpallalollerocs TBEpHOro rteja?
- =2 III. PexkomenayeM paccMOTPETh CJIEAYIOIUEe ¥ II-
2 Pa’KHEeHUd:

1. Hokakure, 4YTO IeJajib BEJIOCUIIELa YIaCTBYET B IIO-
cTynaTeJlbHOM ABMKeHHHU (puc. 1.59 yuebHUKA).

2. Kax ABUXKETCA TeJI0, €CJIX OABE €0 TOUKU ABUMKYTCA
¢ pasubiMu cKopoctamu (puc. 8)? Kax mampasyieHa
oCh BpaleHus?

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

1 L. 5)1:0 HHUKA).
— 4. II., Ne 108, 110.
Puc. 8 IV. Jomawmnee sadanue: § 16; yup. Ha c. 61.

Ypok 14*. PeweHue 3apay (pe3epB yuutens)

Ypok 15*. O6o0waowee nosropeHue. KoHTtponbHas
paboTa

3amaumM ypoKa: CUCTeMAaTHU3UPOBATh 3HAHUA O BUAAX ABUMKEHUS U
ero KMHEeMaTUYeCKUX XapaKTEePUCTUKAX; AUAarHOCTUPOBATHL YCBOEHUE
SHAHUN U yMEHUH.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémbr 1 MeTOxbI
I. ITocTaHOBKA OCHOBHOI 7—10 @dpoHTANIBLHOE ITOBTOPEHUE.
yueOHOM mpobJieMbl YPOKA. PaGora ¢ yueOHUKOM
CucreMaTusanusa 3HAHUHA
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IIpodonxcenue

Jdranbl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
II. KourponbHasa pabora 30—35 Pemrenue zamau
III. JomairHee 3ajmaHmTe 1—2 3amnmuch Ha JOCKe

I. B xuHemMaTHKe BBIZEJSIOT OCHOBHBIE BHUALI ABUKEHUN M LAIOT
ux xapaktepucTuku. B tabaurie 1 (c. 28) cucreMaTu3MpoBaHO TJIaB-
HOEe M3 M3YUYEeHHOTO MaTepuaJa.

II. TTo kmHemMaTHUKe OJIA KOHTPOJS 3HAHUU JIydIlle BCETO WCIOJIb-
30BaTh TecT (cMm., HanpuMmep: Kabapauu O. ®. 3aganusa AJjsa UTO-
TOBOTO KOHTPOJIA 3HAHUWHN yuamuxca no ¢pusuke B 7—11 Kimaccax. —
M. : IIpocsemrenue, 1995. — C. 58—67). Huxe nmpuBOAsATCSI Bapu-
AHTBHI KJIACCUYECKOU KOHTPOJLHOM PabOTHI.

1.

\S]

w

[\

KonrpoasrHas pabdora

Bapuaum 1

ABTOMOOMIIb, €XaBIIUI CO CKOPOCTHIO
20 m/c, HAUYaJ TOPMO3UTHL U OO OCTA-
HOBKH mpomén nyrb 20 m. C xakum
yckopenuem oOH pgsurajsicsi? CKOJIBKO
BpPE€MEeHHU TOPMO3UJI?

OxapaKkTepuayiiTe IBUKEHUE MaTepU-
asbHON Touku (puc. 9). C KaKUM yCKO-
penuem oHa aBurajsiack? Kakoii myTh
mpoIlljia 3a BpemMsdA, paBHoe 5 c?

Ha Kakyio BBICOTY IOJHUMETCS CTpe-
Jla, BBINYIIEHHAs U3 JIYKA BEePTUKAJb-
HO BBEpPX co ckKopocThbio 10 m/c? Hemy
pPaBHO IIepeMellleHre CTPeJbl MPU Ia-
neHun eé Ha 3emiai0? COIpOTUBIEHMEM
BO3/yXa MOYKHO NpeHeGpeub.

Bapuanm 2

YpaBHeHUE NOPAMOJUHEHHOIO [IBUNKE-
HUSA MaTePUAJbLHON TOUKMU X = 4 — 4t +
+ 4¢2. C KAaKUM YCKOPEHHEM IBUTAJIOChH
Teso? B Kaxkoili MOMEHT BpEMEHH ero
CKOPOCTH paBHA HYJIIO?
OxapaKkTepuadyiiTe [ABUIKEHUE MaTe-
puanbHOii Touku (puc. 10). C xaxum
ycKopeHueM oHa aBurajachk? Kaxoit
oyTh mporia 3a 2 c?

TounnbHbIl Kpyr pazmycom 10 cm
umeetr nepuon Bparenus 0,01 c. Hemy
PaBHBI CKOPOCTh U IIEHTPOCTPEMUTEIb-
HOe YCKOpeHUe ToueK, Haumbojee ynaa-
JéHHBIX OT ocu Bpamenus? (IIpwu-
MeuaHue. [Ipu pelieHUu BBHIIOJTHUTE
TOSICHAIONININ PUCYHOK.)

v:t7
M/c

40 |
30 1
20 4
10 1

M/c
20 1
154

10 1
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Bapuaum 3 (undusudyanvHo)

1. CKOJIbKO BpeMEeHU [1aJajio TeJIO, eCJIU 3a MOCJeAHre 2 C OHO IIPOJIETEJNIO
60 m? CompoTuBJIeHHEM BO3AyXa MOXKHO IpeHeOpeUb.

2. Jlogka, umermoIas CKOPOCTb OTHOCUTEJIBHO BOABI 6 M/C, JOJIKHA Iepe-
ceyb peKy IO KpaTuaimemy myTu. Kakoil Kypc OTHOCHTEJIbHO Oepera
HAZO [ep:KaTh IPU IIepelnpaBe, €CaU CKOPOCTh TeueHus BOABI 2 m/c?
Pertenne moscHUTE PUCYHKOM.

3. Jloka)KuTe TUIIOTE3Y O TOM, YTO aBTOMOOWJIL MOYKET JBUTATHCS II0 BBI-
nyKJoMy MocTy pazuycom 40 M Tak, 4TO €ro IeHTPOCTPEeMUTEIbHOe
yCKOpeHUe OyIeT PaBHO YCKOPEHHWIO CBOOOJHOTO IIaJleHUsd.

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

FNABA 1. SAKOHbl HbIOTOHA

Tema «Juunamuka» B 10 Kjacce, mo HaIllleMy MHEHUIO, TOJIXKHA
ObITH IIPEACTABJIEHA B COAEPIKATEJLHOM U OPTaHMUBAIMOHHOM ILJIaHe
TpeMd dYacTAMM: 3aKoHaMu HbIOTOHa, 3aKOHAMHU B3aWMMOENCTBUM
(cum), a TakyKe MPAKTUKYMOM IO peIllleHMIo 3amad. Ha mpakTuryme
IpeAIoyaraeTcsa KOJIJIEKTUBHOE ¥ WHAWBUAYAJIbHOE DeIlleHue 3ahad.
Vpoku periieHus: 3aa4 MOYKHO IIJIAHUPOBATH W IIOCJT€ M3YUEHUsS KOH-
KPETHBIX TEeM.

OJuHaMuKa n3ydJaeT IPUUYNHBI YCKOPEHHOTO ABUIKEHUSA TeJ — [Iel-
CTBUA HA HUX APYTrUX TeJl, MaTePUAIbHBLIX 00beKTOoB. CaMbIM OOIIIHM
3aKOHOM, KOTOPBIM OMUCHIBAET PE3yJbTAT AEMCTBUS OMHOTO Teja Ha
Ipyroe, ABJAeTcA BTOpou 3aKoH HrioroHa. OH ycTaHaBJIWBAeT CBA3b
MeXIy CJAeAYIOIUMU XapaKTePUCTUKAMMU: CUJIOM, MPUIOKEHHON K
TeJy, MAaccoil 9TOro Teja W ero yckopeHuem. Takum obGpasom, II0-
ABJAETCA BO3MOKHOCTH II0 M3BECTHBIM MAacCe U CHJIE OIPEAEIUTH
YyCKOpeHme, a 3aTeM U [Pyrue KUHeMaTUYeCcKue XapaKTePUCTUKU
neuskenuda. [Ipu nsyueHuu 3aKkoHOB HbrOTOHA HEOOXOAMMO IIOMHUTD,
YTO OHU IPUMEHUMBI JJIS ONWCAHUS ABUKEHUS MaTepPUaJIbHON TOU-
KM B MHEPIUAJIBHON CHUCTEME OTCUETA BHE 3aBUCUMOCTU OT IIPUPOJBI
melCTBYIOMIeil CUJIBI.

B nesom npu m3ydeHUM NIMHAMUKU COBETYEM OPMEHTHPOBATHCA HA
dopMupoBaHUE CIEAYIOUIUX YMEHULL:

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

— NOPUMEHATHh 3aKOHbI M NPUHIUNBI JUHAMUKU IS ONUCAHUS
TUMAYHBIX MEXaHUUECKUX [IBUKEHHUH (Hampumep, 3aKOHBI B3anMMO-
IeUCTBUS TeJ);

— IIJJaHWPOBATh U IIPOBOAUTH IIPOCTEHININE BKCIEePUMEHTAJIbHBIE
uccjaenoBaHusa (3aBUCUMOCTU: CUJIBI TPEHUS OT ...; CUJBLI YIPYTOCTHU
OT ...; JDAJbHOCTHU IIOJIETA OT ...), IIPEACTABJATH (B Buze rpadmKoB,
TabJUI], PACUETOB) U MHTEPIPETUPOBATH MX PE3YJbTaThl;

— pasjuyaTh METOABbI HaYYHOTO IOo3HaHUA (HabJ0meHNe, U3Mepe-
HUe, IOCTPOeHNe TUIOTe3, MOJAeJIUpPOBaHMe, MOJyUeHre CJEICTBUM) U
OPUMEHATh WX IPU OINMCAHUMN MeXaHUUYECKUX ABJIEHU;

— ompenensaATh XapakTtep 3HaHus (pakKT, TUIIOTE3a, 3aKOH, IIPUH-
U, MOJeJb, TeXHUUYECKUIl 00BeKT U Ip.);

26



— IIPUMEHATH IIOJyYeHHBbIe 3HAHUA IJIA O0BbACHEHUA OKPYIKaio-
IUX SBJEHUN B NIPUPOJE W TEXHUKE, OIEHWBATHh I'DAHUIBI IIPUME-
HUMOCTU 3HaHU# (3akoHOB HploToHa, 3akoHa I'yka, momenum tema —
MaTepuaJbHOU TOUYKU U [IP.);

— COCTaBJATH IPOCTEHIIMe 3afjaym 10 00pasIy.

Ypok 1. Tena n ux B3ammogemncrTeve. fiBneHne MHepuumn

3amaum ypokKa: pPacKpbITh COAep:KaHWe NPUHIIUIIA TPUYUHHOCTH;
yriyOuTh MOHATHE MATEPUAJbHOM TOUKM; BBECTU MOHATUS O B3au-
MOJEeHCTBUM TeJ U CBOOOJHOM Tejie; PACKPBITH CYTh MHEPIMAJIHLHOTO
IBUJKEHUs KaK MAeaJbHOTO ABUIKEHUs; cHOpMUPOBATH YMEHUS BBI-
IeJIATh B3aUMOJENCTBUA U [NeHCTBUA TeJs, KaUeCTBEHHO XapaKTepu-
30BaTh UX.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBbI

I. IToBTOpPEHHE 10 Becena mo Bompocam

II. M3yuenue HOBOTO Ma- 20—25 Pacckas. IlocranoBka u 00-
Tepuasa cy:KkJeHne omubITOB. Pabora

C YUeOHUKOM

III. CamocTosTenbHass pa- 10 DpPOHTAIBHBINA dKCIIEPUMEHT.
b6ora 3amnucu B TeTpagu

IV. IloxBemeHue WUTOIOB. 2—3 BrigeneHue riaaBHOTO

I[omamHee 3alaHue

I. OGeysxaenre pe3ysibTaTOB KOHTPOJIBHOUM pabGoThHI (TecTa) IO Ku-
HEeMAaTHKe COUYETAIOT C IIOBTOPEHHEM OCHOBHBLIX IIOJIOMKEHUN W3ydeH-
HOI'0 MaTepHaJa.

Bonpocwvt 05 opeanu3ayuu 6ecedvl: UTO Ha3bIBAIOT MEXaHUUECKUM
neukennem? Kakwme Buanl aBumixeHus (IO TPaeKTOPUU, CKOPOCTH,
ycKopeHunio) Bl ndyuaan? Kaxkwme m3 Hux HambGoJiee paciIpoOCTPaHEHBI
B mpupoge u TexHuke? Uro Takoe marepuajbHas TOUuKa? 3aueM 3TO
noHAaTre BBoAuTcsa? UTo Ha3bIBAIOT cucTeMoit orcuéra? I[is uero oHa
HeoOxonuMma? C IIOMOINBIO KAKUX ABYX METOJOB MOYKHO OIPEIeIUTh
XapaKTepUCTUKU ABUKEHUs (KOOPAUHATY, BPEeMsi, CKOPOCTh, YCKOpPe-
Hue)? IIpu DOBTOpPEHUM HCIIOJNL3YIOT Tabiauily 1.

II. B guHaMuKe M3ydalOT MPUUYNHBI MEXAHWUYECKOTO ABUKEHUS
TeJ, T. €. BCKPBLIBAIOT HPUPOAY MEXAaHHUUECKOrO ABUMKEHUS, (POPMY-
JUPYIOT MPUHIIUI IPUYNHHOCTH W HA 9TOM OCHOBE OIIPEAesISAI0T Xa-
PaKTEePUCTUKU [OBUKeHUs. IlpeasaraeM TaKyl IIOCJIeI0BATEJIbHOCTH
W3y4YeHUs HOBOIO MarTepuaJia.

1. C gaBHUX BpeMEH JIOAU 3ayMBIBAJINCH: KAKOBBI IPUUYUHBI PaB-
HOMEPHOTO U YCKOPEHHOro ABMKeHuil Ten? OAUHAKOBBI JIU MPUUNHBI
9TUX ABMKeHMIT? B Bompocax mpencTaBieHa OCHOBHAA YyueOHAs NPO-
O/lema DAHHOTO U CJIELYIOIIEero YPOKOB.
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Tabauya 1

KnnemarTura

e V/- 1
DaKTHI
e CyIiiecTBOBaHUe TeJl;
ompepeJsieHe MaKpPOCKOIMYECKOIo TeJia

o OmpeneseHre MEXaHUIECKOTO IBUMKEHUS; IIPUMEPHI
MEeXaHUYECKOro IBUKEHUS TeJI

o Kiaccucukaimsa qBmsKeHMiI Tea:
IIPAMOJIMHENHOE U KPUBOJIMHENHOe, PaBHOMEPHOEe
U YCKOPEHHOE

o IIpocTpaHCcTBO U €ro CBOHCTBA;
onpeneJyieHNe CUCTeMbl OTCUETa

Monens

L4 MOIleJII/I TeJa — MaTepraJbHasd TO9IKa n
abCcoJIIoTHO TBEPAOE TEJIO

° OrIpe,z[eJIeHme CbI/ISI/IHECHI/IX BeJIMYMH —
KOOPAMHATBI, CKOPOCTY, YCKOPEHMS

°* 3aKOHOMEPHOCTH PABHOMEPHOTO IIPSAMOJMHEIHOTO
OBVKEHUS TOYKM: D=const, x=xy+v,t

* 3aKOHOMEPHOCTH PABHOYCKOPEHHOIO
HpHMOJII/IHeI/IHOI‘O OBVIYKEHIUA TOUYKI:

1
X=Xy + V.t +§axt2, Ve =Vgyp T Ayt

l _ r C
Cliepcrawsa
* OmucaHue CBOODOJHOTO MameHN

* Pacuér xapaKTepUCTUK Pa3HBIX ABUSKEHUN
(cKopoCTh, TIEpEMeIlleHre, TYTh, YCKOpeHue)
¢ Banaucruka
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O6 mcTopMM IIOMCKOB OTBETOB HA OTU BOIPOCHI YUUTENb KPaTKO
nHGOPMUDYET MIKOJLHUKOB. sKeslaTeJbHO IIPUBECTH IUTATHI U3 Ha-
YYHBIX TPYHOB.

O6wuil 6vL600: HaydyHble B3HAHUA (POPMUPYIOTCA IIOCTEIIEHHO,
TPYLOM MHOTHUX YYEHBIX.

OCHOBOTIOJIO}KHUKOM AUHAMHUKU SABJIAETCA TeHUAJBHBIA (QUIUK
Hcaaxk HrioroH. OH xuua B XVII B. B Aurinu. AHTJIUS TOTO BpeMeHU
u3 arpapHOii CTpaHBI IIpeBpalajach B MHAYCTPUAJIbHYIO. BBLICTPBINA
POCT IIPOMBINIJIEHHOCTH TPeOOBaJ HOBBIX TEXHUUYECKUX U300pPETEHUIA.
Ho paGoTa TeXHMYECKUX YCTPONCTB HYIKAAJacCh B HAYUHOM OOOCHO-
BaHuu. Tak NmpaKTUKa cTUMyJaupoBaja pasButTue ¢(pusuku. HbIOTOH
cTajsl IepPBBIM Cpequ YUEHBIX TOr'0 BPEMEHU.

2. TIpu KaKuUX YCJOBUAX IIPOUCXOAUT YCKOPEHHOE IBUKEHUE
Ten? MHoOroumcjeHHble HAOJIIOAEHUSA U OIBITHI IIO3BOJUJU CIeaTh
8bL600: TeJO NBUKETCS YCKOPEHHO, €CJIM HAa HEero AeHCTBYeT APyroe
TEJO WU Teja. B BBIBOJEe YUEHBIX MOXKHO ybeauThbcsi camomy. Ilo-
CTaBUM TIPOCTHIE ONbLMbL: a) MY CBOOOAHO IagaeT Ha CTOJ MHOJ Iei-
ctBueM 3eMmJiu; 0) KapaHJalll HAaYWMHAET ABUXKEHUE, T. €. UBMEeHAET
CBOIO CKOPOCTh, IOJ AelicTBUEM DPYKW; B) MATHUT M3MEHSET IIPAMO-
JUHENHOe NBUKEHWE CTAJbHOIO IapuKa; I') ABUMKEHWEe IIai0bl u3-
MeHseTCs IOoJ AelicTBUeM KJIIKU. Kpome TOTO, ONBITHI yOEIKIAIOT:
ecJi1 TIEPBOE TeJIO AEeMCTBYeT Ha BTOpPOe, TO U BTOPOE AEeHCTBYeT Ha
nepBoe. OgHOCTOPOHHUX nAeiicTBuii HeT. IIpomabiomaeM CTOJIKHOBE-
HUe MBYX OWJbAPIAHBIX II1apOB, OTTAJKWBAHUE TEJIEKEK C IOMOIIbHIO
TIPYKUHBI.

Bonpocwsl 0ns o6cyxdeHus: Ha OCHOBE Uero MOJKHO MOKasarTh,
4TO Teja AeHCTBYIOT Apyr Ha apyra? K uemy npuBomguT nmeiicTBue
omHoro Teja Ha apyroe? Kormga meiicTBue HaumHaeTcs (3aKaHYM-
BaeTca)? Bwl6odbt (hopMysIupyeT yUHTENb: a) sABJEeHNEe B3auMO-
DeWCTBUA TeJl — caMoOe PAaCIPOCTPAaHEHHOE B IIPUPOJE; B IIPUPO-
e HeT OAHOCTOPOHHUX NelicTBuii; 6) BO B3aMMOJAEWCTBUU Bcerga
yuacTBYIOT ABa (uaum OoJiee) Tesa, B3amMoOJelcTBHUE TeJ BhIpasKka-
eTcd B M3MEHEHHUU CKOpocTed ux aBusKeHui. IlociiemHU#A BBHIBOJ
YTOUHSIETCS C IMIOMOIIBIO ONbLMaA: BO3AYIIHBINA IMTAPUK MOABEIIeH Y
creaku (puc. 11, a, 6), melicTByeM Ha Hero maJjo4Koii. Bonpocst
0 ob6cyxncdeHus: UTO TMPOUCXOAUT ¢ Imapurom? Msmensercs Jjau
ero ckopoctb? A uro meHsercsa? Kakoe mpeamosiokeHue (ruiro-
Te3y) MOKHO BBICKa3aTh Ha OCHOBe omnbiTa? Bwsl600 nenaeT ydu-
TeJib: NeficCTBUE MOJKEeT IPUBOAUTH K M3MEHEHUIO Pa3MepOB UJIU
dopmbl  Tena (medopmarnum);
B 9TOM cJydYae MOAeJUPOBATH
TeJO0 MaTepUaJibHONW TOUYKOM
yiKe Helb3sg. MoikeT JU TeJjo 5’
HaXOAUTHCA B IIOKOE, ecJu Ha -~
Hero oxKasbIBaeT AelicTBUE APY-
roe Ttemxo? Iiss oTBeTa AeMOH-

CTPUPYIOT U OOCYIKIAIOT ONbLM (a) (6)
c OpyCKOM, MOIBEIIeHHBLIM Ha
HUTU. Bonpocwl: NeficTBYOT JIU Puc. 11
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Ha Opycok okpyskamomue teaa? Kaxkue tena gmetictsyior? Ilouemy
OpPYCOK He MEeHseT CBOI0 CKOpocTh? VM3MeHUTCS JU e€ro CKOPOCTh,
ecJqu ONHO U3 JelicTBUII MCKJAUYUTH? Kak sTo mpakTwmuyecKu cue-
aatb? Bwuleéod: nBa (uau Gojiee) melicTBUSA Ha TEJIO0 MOTYT ypaB-
HOBECUTHh UJU KOMIIEHCHPOBATHL APYT Apyra. IIpu sToMm camMu meii-
CTBUSI HE HCUYE3aloT.

3. Kak O6yzmer gBuraTtbcsa TeJO, €CJIU Ha HEeTo He AeNCTBYIOT Apyrue
Tesia? IIOBTOPAIOT MBBECTHBIN Onvim: ABUKEHUE IMapuKa (TeJerkKu)
0o IIecKy, TKaHu, crexksy (P9I, ombiT 19).

Bonpocet 0ns opeaHusauyuu Oecedvl: B KaKOM cJiydyae IIPOWC-
XOOUT MeHee 3HAUWTEJNIbHOEe M3MeHeHHEe CKOPOCTU IIPU ABUKEHUU
mapuka? ITouemy? Kak cras Obl ABUraThCsA IIAPUK, €CJOU OBl He
OBIJIO CONPOTHUBJIEHUS ABUMKeHUI0? B KauecTBe 6vL600a yuuTeIb
3aunTBIBAeT HuUTarTy u3 padorel aauiaesa: «Korga rtemo gsBumaxercs
IO TOPU3OHTAJBHOM IIOBEPXHOCTH, HE BCTpeuas HUKAKUX COIPO-
TUBJIEHUN [IBUMKEHUIO, TO... IBUIKEHHE ero sABJSETCS paBHOMEP-
HBIM W MOJKET IIPOJOJKAThCA IIOCTOSHHO...» 3aTeM IIOBTOPAIOT
ompeJesieHrMe WHEPIMAJbHOTO IBU)KEeHHA u3 0a30BOTO Kypca Qu-
SUKH.

B sakuroueHue oO0CYy:KIalOT npobJemy: KaKoe U3 OKPYIKAIOIUX
OBUKEHHUII MOJYKHO CUMTATH WHHEPIUAJIbHBIM. BBOAUTCA MIOHATHE O
cBOOOTHOM Tejie (MaTepHAJNbHOM TOUYKe) KaK HAeaJlbHOM OOBEeKTe.

III. OrpaboTka 3HAHUI O B3aMMOMAEHCTBUU TeJ IIPOAOJIKAeTCA B
BUJE CAMOCMOAMENbHLLX IKCNEepuMeHmos. BBITIOIHAIOTCA TPOCTHIE
onbLmbul, IJA KOTOPBIX Tpebyercsa cieayrolilee 0600OpPyIOBAaHUe:
OBa IIapuKa, JUHeHKa U JUCT OyMaru.

3amgaunume 1. IlponabaiomaiiTe B3auMoAeiicTBHE IIIaPUKOB IIPU
UX CTOJKHOBEHHM. BBLINOJHHTE PHUCYHKHN, Ha KOTOPBIX M300pasure:
a) IBUJKEHUE ITapUKOB OO0 B3aUMOJAENCTBUSA: HANPABJIEHUS ABUIKEHUS
U CKopocTH; 0) B3auMMOIelCTBHE: HAIIPABJIEHUS CUJI U YCKOPEHUII;
B) ABUKEHUE IIapUKOB IIOCJe B3aMMOJEMCTBUA: HAIIPABJIEHUSA IBUKE-

HUA U cKopocTtu. CaesaiiTe BBLIBOJI O TOM,
B UE€M 3aKJI0UaeTCsa B3aMOelCTBUE TeJl.

3amaunue 2. IIpomabimomaiitTe meii-

CTBUE JUHEHKU Ha IIOKOAINUICSA IIa-

:— puk. BoIimosHWTE PUCYHKH, Ha KOTO-

v pBIX w®300pasuTe: a) COCTOAHUE IIa-

v=0 puUKa O0 OedicTBUS Ha HEro JWHEHKU
©

(puc. 12, a); 0) melicTBue JMHEUKM Ha
IIapUK: HAIPaBJIE€HUS CKOPOCTU, YCKO-
peHus, CHJBI; B) COCTOSHUE IIIapuKa
mocJie gelicTBudA auHenku (puc. 12, 0).
OTBeThTE HA 80NnPOCHL: KaKWe xapakKTe-
PUCTHUKM [OBUKEHUsA IMapuKa W3MeH:-

-~ I0TCA IIOL JeiicTBueM JaumHenku? Yem

N
’

) OTJINYAIOTCA ABJEHUSA B3aMMOILENCTBUS
@ oT melicTBUA?
IV. Homawmnee sadanue: § 18; II.,
Puc. 12 Ne 99.
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Ypok 2. Macca — xapakTepucTuKa UHEepPTHOCTU Tena

3amaum ypoka: chopMHPOBATH IIPEJCTABIeHNEe 00 MHEPTHOCTU KaK
CcBOIiCTBe TeJ; c(hOPMUPOBATH IIOHATHE O Macce Kak O (husmuecKoiu
BeJIMUYMHE; PACKDPBHITH 3aBUCHUMOCTL Pe3yJbTaTa B3aMMOJIEUCTBUA TeJ

OT UX HMHEPTHOCTH.

Ilman ypoka

IIpuémbr 1 MeTOaBI

ITucemennas pab6ora. Orse-
THI Y AOCKHU. YCTHBIN OIIPOC

ITocranoBka m obcyskIeHTE
onwITOB. Becena

DpPOHTAIBHBINA SKCIIEPUMEHT.
3amnucu B TeTpagu

JdTambl ypoka Bpemsa, mun
1. IToBTOPEHME U KOHTPOJIb 10—12
3HAHUU
II. WU3yuenue HOBOTO Ma- 15—20
TepuaJia
III. CamocTosTenbHass pa- 15
6ora
IV. IloxBenmeHme WTOTOB. 2—3
HMomalrHee 3ajgaHve

BrigeneHue riaaBHOTO

I. IIpeanaraem ciaenyioliuii BapUaHT IIOBTOPEHU!A.
1. IByM HIKOJBHUKAM [JAIOT 3aJaHU A Ha JIMCTOUKAX AJA MUCH-

MEHHOI'0O OTBeTa.

Bamaunume 1. C KakuM u3 M300PAKEHHBIX HA PUCYHKe 13 Tea
MOXKHO CBsI3aThb cucTemMy orcuéra? B uém BbIpaskaeTcs B3auMOIel-

crBue Tej? BLIIOJIHUTE PHUCYHOK.

Bamanume 2. B yKasaHHBIX SBJIEHUSIX
BBIJEJINTE AEHCTBUS: MAY IIamaeT Ha 3eMJIIO,
KHHUra JIeKUT Ha CTOJe, ABe MAIIWHBI CTaJI-
KUBalOTCI Ha mepekpécTtke. OTBeT oOOCHYyITE.
YeM oTANUYAIOTCS B KUHEMATUKE OIHU CHUCTE-
MbI oTcuéra ot apyrux? IlpuBeauTe mpuMephI
CHCTEM OTCUYETA, BBIMOJHUTE PUCYHOK.

2. IIIKOMBbHUK Y AOCKU OTBEUYAET Ha 80NPOCHL
VUUTENsSI W yYaIUXCA: MOYKHO JIM YTBEPIKIATh,
YTO IIOABEINeHHBIA Ha IITaTHUBE I'PYy3 HAXOMUT-
ca B cocroaHuu ImoKos? Kax »sro moxasarb?
B uém sakiroyaeTcs ycjoBHe MOKOS WJIW IIPA-
MOJIMHEMHOI'0 PABHOMEPHOI'0 IBHKeHHuA Teja?
MosxHO /U pPa3IUYUTh COCTOSHUA IIOKOSA U
IPAMOJIMHEMHOIO PAaBHOMEPHOI'O IBUYKEHUA?
(OrBerT. B cucreme orcuéra, CBA3aHHOM C Ha-
oisrromareneM, MoO:KHO. C TOUKU 3peHUSA APYTUX
"HabOaomaTenein — Henb3sda. Hampumep...) Pas-
JUYUMBI JIA MEXKAY CO00I COCTOSHUA IIOKOS
OpU OTCYTCTBUM OeWCTBUN U HOPU KOMIIEHCA-
muu peiicrBuii? (OrBeT. Ha ocHoBe KuHeMma-
THKM — Her. Ha OCHOBe IWHAMHKM — Ja.

(a) @

— N
]—
_)

',

(6)

N

(&)

Puc. 13



MarepuaiabHble, TPUUNHHO-CJIEICTBEHHBIE CBA3U TP KOMIIEHCAIIUN [eii-
CcTBUil He mcuesaioT.) Bce i cucTeMbl OTCUETA B PABHOM CTEIIEHU YI00-
HBI IJIs UCMOJb30BaHusA? J[oKasKuTe, 4TO CHCTEMa OTCUETA, CBSI3aHHAS
C BpAaIaioluMcsa AUCKOM, He OUYeHb yAOoOHA AJIs ONUCAHUS IBUYKEHUS.

II. 3aBucar au ycKopeHUs
TeJl TPU B3aUMOAEUCTBUU OT
CBOWCTB caMUX TeJ — OCHOBHAasdA
yueOHasa npobJjema ypoOKa.

1. Vuurenb IeMOHCTPUPYET
onsim TII0 B3aUMOJEHCTBUIO Te-
Puc. 14 Jdexxerk (puc. 14).

Bonpocbt 0as  o0cymxrdenus:
M3MeHAETCA JU COCTOAHUE ABUIKEHUSA TeJeKeK (COCTOSHUE TOKOS)
npu ux B3amMmogelicTBum? Kyma mampasiieHo yckopenme? Kak sTo
nokasatb? (B Terpaau BBINIOJHsSETCA PUCYHOK.) OOWMHAKOBO JU W3-
MEHSIOTCS CcKopocTu TejekeK mpu BaaumopeiictBuu? (IIxkonbHUKU
MOTYT BBICKa3aTh IIPEAIIOJOKEHNA, TUIIOTE3hI, IIOCTIe YeTO IIPOBOIAT-
Cs OIIBITHI.)

BbL600: ipu B3auMOAENCTBUU Pa3HbIe TeJia MO-PAa3HOMY W3MEHS-
IOT CKOPOCTh: OJHU — B OOJIBIIIEH CTeIleHU, APYTrue — B MEHBIIEH;
CBOMCTBO TeJl MO-PAa3HOMY M3MEHSATH CKOPOCTH IIPU B3aWMMOeliCTBUU
TOJIyYNJIO Ha3BaHUE WHEPTHOCTH.

IIpencraBienre 00 WHEPTHOCTH CPasdy JKe B3aKPeILIAeTcs IIpu
OOCY)KIEHUU 60NnpOCO8: TOYEeMY CTEKJIO TPEeCKaeTcsd, €CJIU YAapUTh
MOJIOTKOM II0 HEeOOJIBIIION Tumpe, W OcTaércsa 0e3 M3MeHEeHUs, eCJu
yoapurh 1o Oosbinoii rupe (puc. 15, a, 6)? Ilouemy pesyiabTar
ONHOTO ¥ TOTO JKe HelCTBUSA Ha pasHble Tejia pasaudeH (puc. 16,
a, 6)? Ilouemy OOpBIBaeTCs HUMKHAS HUTH, €CJAU PE3KO 3a Heé IEp-

: %[é%‘

CrexrJo

\

63'[& mﬂ_@j

(6)
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a

Puc. 15 Puc. 16
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HYyTH (puc. 17)? MoXHO 1 MTHOBEHHO M3MEHUTH CKO-
pocth Tena? Kakoe Teno jerde BBIBECTU M3 COCTOSHUSA
MOKOsi: MeHee MHEPTHOe mjiu 6ojiee mHEpPTHOE?

2. ITess HAYyKM — KaK MOYKHO TOUYHee, Ha KOJIMUe-
CTBEHHOM YpOBHe, U3yUUTh (pusmueckue saBiaeHudA. Ilo-
9TOMY CBOMCTBA TeJl XapaKTepPU3yIT (PUBUUYECKUMU Be-
auumHaMu. VIHEPTHOCTH Tejia XapaKTePU3YIOT Maccoii, 2 Kr
T. €. Macca Tejla — Mepa ero MHepTHOCTU. UeM HHEpPT-
Hee TeJjlo, TeM OOJIbIIle ero Macca U TeM MeHBIIIe OHO
MeHsIeT CBOIO CKOPOCTHL mpu BaaumojeictBuu. 1IpoBo-
IATCSA ONnblMmbl, NOKA3LIBAIOIINME Pa3JIMYMe MacC y pas-
HBIX TeJI: CTOJIKHOBEHME ABYX IIIAPUKOB Ha KEaobe, OT-
TaJKUBAaHWE YUYEHUKOB Ha TeJIe’KKaX, B3aUMOJENCTBUE Puc. 17
KepaMHUYeCKUX MAarHUTOB W T. I.

Bonpocwi: ®Kak omnpenenautsb maccy tena? (Orset. Hamo eé us-
MEpUTh, T. €. CPABHUTH MACCy JAHHOIO TeJjla C STAJOHHOM MaccCoii.
JTaJoH Macchl, T. €. TeJ0, MAacCy KOTOPOTO MPUHUMAIOT 3a eJUHUILY,
cuenaJbHO co3farT.) Kak cpaBHUTH Maccy Teja C 9TAJOHHOM Mac-
coit? IlepBbIii c10CO6 — MpPsAMOe B3aUMOeiicTBUE Tejla U 9TAJOHHOTO
Teja. YUUTEJNb CTaBUT OUbIT (puc. 18), npuBogUT m3BeCTHYIO HOpMY-

m_ 9

Jy my ~ @ U DAacKpPHIBaeT €€ CMBICI.

Bonpocvt 0asa opzanusayuu Oecedvl: TOUeMy BBIOOD Tejia 3Ta-
JIOHHOII MacChl TaKOe OTBeTCTBeHHOoe neno? Kaxue sTamoHBI Macchl
BaM U3BECTHbI 13 ucropuu Guauku? BsaummMojelcTBYIOT Ju Teja
(cm. puc. 18) mpu BpamieHuM IeHTpPoOexkHON mainuHbl? Kaxk MOXXHO
OIIPeIEIUTh UX YCKOopeHme? YHI0OHO JIM TaKMM CIIOCOOOM HM3MEpPATH
maccy TeJa?

Bropoit crtoco6 — BaBemuBaHume. C maBHUX BPEMEH MAacChl TeJI
CpPaBHHUBAJX C IIOMOINbIO DPBIYAYKHBIX BecoB. Hampumep, B Erunre
6osee 3000 jser ToMy Hasan HCIOJL30OBAaJICA KaK pas TakKoil CIIO-
co6 cpaBHeHUs Macc. BBIIM COOTBETCTBYIOIIME STAJOHBI — TeJjia U3
6ponsbl. B JIpeBHelt Pycu TakuMu eJUHUIIAMU MAaCChl ObLIN 30JIOTHUK
(12,8 r) u yx (16,38 kr). U ceifuac emé ByXmyLOBble TUPU UCIIOIH-
3YIOT B COPEBHOBAHUSAX II0 MOAHATUIO TsKecTell (IeMOHCTPUPYIOTCS
BeCHI, IIOBTOPAIOTCA IIPABUJIa B3BEIIMBAHUA).

Bonpocvl 0 00cyxOeHus: B3aUMOAEUCTBYIOT JIM Tejia IPU CPaB-
HEHNM WX MacC C IOMOIIbI0 B3BelnmmBaHUA? Kak BSKCIepMMeHTaIbHO
IOKAa3aTh, UTO Macca Py»Kbsi 0OJbIle Macchl Iryiau? MOKHO JI1 9TO HO-
KasaThb Teopermuecku? PeaabHO
JU Maccy OJEeKTPOHA W3MEePUTH
Ha pbIYaKHBIX Becax? Ilouemy?
Kaxkoii crmoco6 mamepeHUs Macchl
yare WCIOJb3YeTCsa Ha MTPaKTU-
ke? Kak sKcrepuMeHTAJIBHO IO-
KasaTh, UTO Macca JABYX TeJ paBHA
cymMMe macc oboux Teis? (Yuureiab
MOKET JaTh OIIpeJesieHUe aIu-
TUBHOCTU Macchl.) CyIllecTBYIOT U
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OpyrHue CIOCOOLI M3MEPEHUs MACChI Teja, HAIIPHMEp
C IIOMOIIbIO IPYKUHHBLIX BeCOB (IIOKA3LIBAETCS OBLITO-
Bo# O6eameH). O mpuHIIMIIE PAOOTHI TAKUX BECOB PEUb
TOUIET mAJbIIIe.
II1. Crayajyia BHINOJIHAETCA IKCNEPUMEHMALbHOE
3a0aHue TO CPaBHEHUIO MacC OBYX TeJ. Bonpocwt
0 o0cyxOeHus: B UEM BaKJIIOUYAETCA B3aUMOJEN-
CTBUE IWJWHAPOB IIPU CTOJKHOBeHuHu (puc. 19)?
Puc. 19 Kakx wusmensercsa ckopocts nuamaapoB? (Heob6xo-
OVMO BBINOJHUTL BA PHUCYHKA: OO M IIOCJIE B3au-
mopelicTBuaA.) Kaxkoil M3 IUINHAPOB IIPHOOPES GOJIBIIYI0O CKOPOCTH?
Kax sTo mokaszars? Kaxoil u3 IUMIMHAPOB uMMeeT OOJIBLIIYIO Maccy?
MosKHO JI1 B HAHHOM OIIBITE U3MEPUTH MAaCCy IUJINHApPa?
Ianee MpPOBOAUTCA CAMOCTOATENbHAsS padoTa MO BapHaHTaM.

Bapuaum 1
IIpu B3amMozeHcTBUM ABa Iapa moayuman yexopernua 0,1 m/c? u 1 m/c?.
PaBubl g1 mx maccbl? MOYKHO JIU OIpeJeJuUTh OTHOIIEHWE Macc IapoB?
Bapuanm 2

ITpu BhIcTpene u3 Gamnructuueckoro mucrosera (puc. 20) aBa cHapsazga
yaeresu Ha paccrodnusa 1 M u 2 m. OpmHakoBel au ux maccer? Omnpepne-
JATe Maccy IepBOTOo CHapsjaa, ecau macca Broporo 20 r.

Puc. 20

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

Ypok 3. Cuna — xapakrtepucTuka OencTBus

3amauM ypoKa: BBECTU HOHATHUE CHUJIBI KaK (HhU3UUECKOU BeJINYU-
HBI, XapaKTepu3yIoIllell AelcTBHE OZHOTO Teja Ha Apyroe; chopmm-
poBaTh YMEHUSA BBIAEJATH NeHCTBUA TeJ, XapaKTepPU30BaTh NEUCTBUA
cuiaaMu (BBIIENATHL U 0003HAYATH CUJIBI, CKJIAABIBATH HECKOJIIBKO CHJI,
U3MEPATH CUIIY).
Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémsr u MeTOABI

I. IToBTOPEHVE U KOHTPOJIB 10—15 Pemrenne zamau. OrBeTsl y
mocku. PpoHTATBLHOE TIOBTO-
peHue

II. Ysyuenue u orpaboTKa 25—30 Pacckas. IlocranoBka u 06-

HOBOTO Marepuaja cysKAeHMe ombITOB. Becena.
OTBeTBI HA BOITPOCHI

III. IToxgBeneHME UTOTOB. 2—3 BrigeneHue riaaBHOTO

IMomartrHee 3agaHue
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I. ¥V mocku roroBAT paccKashl IO TeMaM: a) CPaBHEHUE MacC 3eM-
au u JIyHbI (yUeHHKa IpeayIpekIaloT 3apaHee); 0) MHEPTHOCTH TeJI
u Macca (BOBMOYKHO HCIOJIb30OBaHMWE OOOOIIEHHOTO IIJIaHA OTBETA WUJIU
3anuceil B TeTpanu).

JlBoe IIKOJBbHUKOB INHCHMEHHO PeIalT OOHY U Ty Ke 3ajgaduy.

IBa Tema maccamu 400 r u 600 r gBUrasuCchL HaBCTPedy APYT APYTy U

Imocjie yaapa OCTaHOBUINWCH. UeMmy ObLIa paBHA CKOPOCTH BTOPOTO TeJa,

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

@DpoHTATBFHO TOBTOPAIOT 60NPOCHL: B UYEM BBIPAXKAETCA B3aUMO-
nevicrBue 3emuu u JlyEpi? Uro HY!KHO 3HATH AJA TEOPETHUUECKOIO
pacuéra macchl Tena? Kak sKCIepMMEHTAJIBHO OIPENEJUTH Maccy
Tena? Kakoe cBo#icTBO Tes XapaKTepusyeT Mmacca?

II. Vye6ryr npobaemy ypora (GOopMyIUPYIOT IPU OOCYKICHUU 80-
npocog: OT Yero 3aBUCUT YCKOPEHWEe B3aWMOeHCTBYIOIIUX Tea? 3a-
BUCUT JI1 YCKOPEHHE TeJia OT CUJIbI, IPUJIOKEHHON K HeMy? YMeeM
JU MBI CDaBHUBATH NEUCTBUA ONHOTrO Tesa Ha apyroe? Kak oxapax-
Tepus3oBaTh ngelicTBue?

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

Bonpocvt 0as opzanusauuu Oe- H El

cedvl: MeHAeTCS JIM yCKOpeHU!e Te-
JEeKKU TIPU U3MEHEeHUU [AelCTBUSA ¢ )
Ha Heé CO CTOPOHBI HUTHU (Tpysa)?

WamenuTca ju HampaBJieHUE YCKO-

peHus, ecjau U3MEHUTH HalpasJie- Puc. 21

Hue paelicrBusi? Yem pasimyaioTcs

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

g xapaKTepUCTUKU AENCTBUA OJHOTO Teja HA JPYyroe BBOAAT
¢busuueckyio BeauumHy — cuay. Cuiaa — BeKTopHas BeJIWUYMHA.
BekTop cuibl xapakTepusyeTcAd TOUKOW IIPUJIOMKEHUs, HaIpaBJIEHU-
eMm, moayJsem. IIpaBumjio oIpelesieHWs UYKCJIA CHUJ: €CTh [elcTBue,
ecTh cuja. HepeIKo B KHUrax W yCTHOU peUYU HOHATHUA «IeUCTBUE»
U «CHJIa» OTOMKIECTBJSIOTCSA. Huuero cTpairHoro B 3TOM HET, HO
cjaenyeT IOMHUTH: IeHCTBUE — peaibHO CYII[eCTBYIOIllee (PuandecKoe
fABJIEHVE, & CHJIa — CPEJCTBO ero OIIMCAHUA.

2. Kax u 1100yI0 IPyryo (pr3nYecKyio BEJIUUYNHY, CIJIY MOYKHO M3-
MepUTh, T. €. CPAaBHUTHL C STAJIOHHOU cuioii. B kauecTBe sTasOHHOMN
cuJIbl BhIOpaHa TaKas CHJa, KoTopas 3a BpeMsa 1 ¢ U3MeHSeT CKO-
pocthb Tesa maccoir 1 Kr ma 1 m/c. Enununeii cuiabl ABJIAETCA HBIOTOH
(1 H). Ha npakTuke cuiay m3MepAIT AWHAMOMETPOM (IeMOHCTPUDY-
ercda). Pacramyras mpy:KHHA OKAa3bIBAeT OIIPeAesIEHHOe AeiicTBHe Ha
Tesio. Cuiy 9TOro AEMCTBUS MOJYKHO MPUHATH 3a JTAJOHHYIO CUIY U
3HAYEHUE CUJIbI ONPENeATh 10 3HAUEHUIO YIJIMHEHUS NPY KUHBI.

Bonpocwvt 0ns ompabomKku 3HAHUIL: U3 Yer0 COCTOUT IIPOCTEHIITUA
nuHaMomeTp (BbIZaH yueOHBIN muHamomeTp)? B Kakux eguHHUIIAX OH
nporpanyupoBau? Kax rpagyupyior muHamometrp? Kak mamepsercs
"HeusBecTHas cumiaa? Kak, Hanpumep, M3MEPUTH CUJIY TSMKECTU IIPeJ-
JaraemMoro rpysa?
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® VT, (6) © (6)
Puc. 22 Puc. 23

3. Yaie Bcero Ha TeJI0O OJHOBPEMEHHO OKAa3bIBAaeTCA HECKOJIBKO
metictBuii. Kaxkmoe pmeiicTBue xapaxkTepusyeTcsa cujoii. MoKHO Ju
BCe HelcTBUA ommcarh omHoi cuioii? Kak ompemeauTb sTy CHIY,
T. €. KaK CKJIQAbIBATH CUJIBLI?

Bo-miepBBIX, BEKTOPHBIE BEJUYUHBI CKJIAABIBAIOTCA II0 APYTUM
OpaBUJIaM, HEMKeJU CKaJigpHble. BoO-BTOPBIX, (QUIUYECKUU CMBICT
uMeeT CJIOKeHWe CUJI, MPUJIOMKEHHBIX K OJHOMY Tejly. BcroMHUM
OpoCTeiIIe caydyau CJOMKEHUs CUJI — CUJIbl JeHCTBYIOT B Of-
HOM HAIPaBJI€HUU WJU IIPOTHUBOIOJOKHBIX. YUUTEAb U IIKOJb-
HUKU IIOABEIINBAIOT CHavYajla OAWH TPy3, a B3aTeM JOIOJHUTEIb-
HBIH (puc. 22). OO6GCYKIa0T 80npocvbl: CKOJIBKO CUJI HEeHCTBYeT Ha
Kpouok pauHamomerpa? Kak onum Hampasiaenbl? MoskHO Ju 3a-
MEHUTL JeiicTBHUe JIBYyX TIPy30B JgeiictBueM oxHoro rpysa? Kax
9TO MpaKTUUYecKu caenarb? (YUureab IOABEIIMBAET THUPIO MAaccoi
1 kr.) B urore yuurenb maér onpedenernHue: CUly, KOTopas OKa3bI-
BaeT HA TeJO TaKoe Ke AelcTBUe, KaK U HEeCKOJbKO OJHOBPEMEHHO
MPUJIOMKEHHBIX CUJI, HA3bIBAIOT paBHoAelcTBymOINeit satux cui. (Ilox-
YEePKHEM, UTO CJOKEHHEe U Pas3joKeHWe CUJI B 3HAUUTEJLHOU Mepe
MaTeMaTHYecKas oIlepalus U IIOJyYeHHBbIe CUJIBI He OIMCBHIBAIOT pe-
AJIbHBIX JEeWCTBUM.)

Kaxk onpemenuTs MOAyJAb U HaIpaBjJeHWE PaBHOIEHCTBYIOIEN
CUJIBbI, €CJUW CUJIbI HalpaBJieHbl MPOTHUBOMOJIOKHO? Ilpm Kakom yc-
JIOBUM pPaBHOAENCTBYyIOINAasA OByX cuJ paBHa myao? Kax Oyzer us-
MeHATHbCA PaBHOAEHMCTBYIOIAsA CHUJIAa IIPU YBEeJIWYEHUU CHUIBL F,
(puc. 23)? Kak CJIOKUTL ABE CUJIBI, AEHCTBYIOIME IIOH YIJIOM APYT
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K ApyTy, — cJenyiomiasa yuebHasa npobsema ypora. s memoHCTpa-
Y YYUTEJIb HCIIOJb3yeT HAGOp IO CTATHUKE C MATHUTHBIMU AepsKa-
TEJISIMHU.

Bonpocvl 0ns 00cyxdeHus: CKOIBKO Tesa (M CUI) AeNCTBYyeT Ha
KoJbllo miau Imauoy (puc. 24, a)? Kak c¢ momomipio TuHaAMOMETPa
TIOOUEPENHO WU3MEPUTh OTHU CHUJIBI
(puc. 24, 6)? (BmecTo pesUHKU 1 A
yCcTaHaBJIMBAIOT JUHAMOMETD U pac-

TATMBAIOT €ro TakK, 4YTOObI IIIaida

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

B wurore dopmyaupyercsa 6wL-
600: paBHOMENCTBYIOIASA IBYX CUJI,
IeHCTBYIOIUX IO YIJOM JIpPYyTr K
IPYTYy, HAXOAUTCA KaK JUaroHaJb
mapaJjiejiorpaMmma.

III. B xoume ypoka IOBTOPSAIOT
gonpocvl: uto Takoe cuua? s
Yero HUCHOJIL3yeTCss 3TO IOHATHEe?
Kak ompemenuTs cuiy, AeHCTBYIO-
miyro Ha Teyo? 3aBUCUT JIU YCKO-
peHme Teja OT CHJILI IIPU B3aMMO-
neiictBun Tea?

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

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

3agaum ypoka: IIPOLOJI’KUTH M3YyUYeHUe IBUIKEHUS TesJ B PasHBIX
cucremax orcuéra (CO); BBectu nonatue MICO, pacKprITh €€ Ipeumy-
IiecTBa IIPU ONMMCAHUY MEXaHWYECKOI'O ABUIKEHUA; c(hOPMYyJIHNPOBATH
TIepBBIN 3aKOH AWHAMUKU ¥ IPUHIIUI OTHOCUTEIHHOCTH.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxbI
I. AxTyanusanusa 3HaHUNI 10—12 @DpoHTATbHOE IIOBTOPEHUE.
DKCIIepUMeHTaJbHbIE 3a/a-
un
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IIpodonxcenue

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
II. VIsyueHue HOBOrO Ma- 15—20 Pacckas. IlocranoBka u 06-
Tepuaja CysKJleHHe OIBITOB. 3aluCH

B TeTpajnu

III. OTpaGoTKa U3y4YEHHO- 15—20 Pemenune samau. Becema
ro Marepuaja

IV. IloxBemeHue WMTOIOB. 2—3 BrifeneHue riaaBHOTO
IlomarrHee 3amaHue

I. Ypoxk HaumHaeTcaA ¢ KpPaTKOro (GhpPOHTAIBHOTO NOSMOPEHUSL N0
sonpocam: Kakoe sIBJeHHE Ha3bIBAIOT WHEPIUAJbHBIM [IBUMKEHUEM?
B uém B3akaouaeTcsi OCHOBHOE CBOMCTBO OKPYIKAIOIIUX HAC Tes?
(OrBeT. Bo B3ammopgeiicrBuu.) Ilouemy npu m3y4yeHUMW ABUIKEHUSA
Teja MocjeqHee MOAEJUPYIOT MaTepuaibHOll Toukoi? Yro HaswbIBa-
for cucremoii orcuéra? (OTBeT. CpeAcTBO OoMMCAHUA ABUIKEHUA, CO-
CTOsINlee M3 CUCTEMBbI KOODAWHAT, Teja OTCUéra, dacoB.) Hasa uero
HeoOxoxmMbl cucteMbl orcuéra? (OTBeT. aa onmcaHus ABUKEHUS
TeJI: OIpeJeeHns KOODAWHAT, TPAEKTOPUHU U T. II.)

Hamee mo yKasaHUAM YUYHUTEJsA OPraHU3yeTCs BBINOJHEHUE IIPO-
CTHIX 9KCIEePUMEHTAaJbHbBIX 3aJaHUMN, I KOTOPBIX KUCIOJIb-
3yeTcdA ciienymolinee o00pyZOoBaHUe: JUCTOK OymMaru, pydka.

3amganume 1. Pacnmososxkure PyUYKy HEPIEeHAUKYJIAPHO IIOBEPX-
HOCTHU JHUCTKa. Bonpocwsl: nuaMeHsAeTCA JU COCTOAHUE KOHI[A PYYKH
oraocureabuo CO, cBsdaHHOI co crosom? M3mMeHseTCsa JU COCTOS-
HUe ABUKeHuA KoHIia pyuku B CO, cBsIB3aHHON ¢ JIMCTKOM OymMmaru,
npu IBUMKeHUH mocsenneit? Kak oxapakTepusoBaTh 9TU COCTOAHUA?

Bamaunue 2. Kak usMeHsercs COCTOSHNE ABUYKEHHUA KOHIA PYyU-
Ku B BbIOpaHHBIX CO, ecam jucT OymMarum ABUTATh IPAMOJIMHENHO U
pasuomepuo? Kak mokasaTb, UTO TPAEKTOPUSA OBUIKEHUS TeJia 3aBU-
cut oT Toro, B Kakoit CO paccmarpuBaerca nBu:xkeHue? Kax sTo skc-
HmepUMeHTaJbHO IOKa3aTh? B KakoM ciiydyae TPAeKTOPUS ABUMKEHUS
KoHIa pyuku — mnpocrtad jguHus? (Orset. B CO, B KoTOpOii Tejo
nokoutcs.) B kaxkoit CO yao0Hee onmuChIBATH ABUKeHUEe Tesaa?

II. Isyuenue HOBOTrO MaTepuajia HauWHAETCA C IIOCTAHOBKU Yyuel-
Hoil npobsemvt: B o060t au CO cBOOOLHOE TEJI0 HAXOAUTCA B COCTO-
AHUU IIOKOA UJIN IMPAMOJUHENHOT0 PAaBHOMEPHOI'O ABUIKEHUA.

1. Buauasie 0o6CYy:KIal0T 680NpPOC: B3aBUCUT JIU COCTOSHUE ITOKOS
Tesaa oT TOoro, B Kakoit CO omo paccmarpuBaercs?

Opranusyercst 6eceda no gonpocam: Kak TeOPEeTUUYECKU U DKCIIe-
PUMEHTAJIbHO PEIINUTh 3Ty HaydHylo mIpobsemy? OIMHaKOBO JId, Ha-
npuMep, ABUKeHue rupu orHocuteabHo CO, CBA3aHHOW CO CTOJIOM, U
CO, cBasauuoii ¢ Oerymum udesoBekom? Ectb s CO, 0OTHOCHUTEILHO
KOTOPBLIX TeJI0 IBUIKETCS NPAMOJUHENHO m paBHOMepHO? KaKoBBI
npumepbl Takux CO? Yewm orimuaercsa nBuskeHue teja B atux CO?
(ITpz HeOoOXOAUMOCTY IIOBTOPAIOTCA 60NPOCHL: UTO TaKOe CBOOOIHOE
Teao? B KakKoMm ciayuae TeJI0 HAXOOUTCA B IIOKOE?)
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Tabauya 2
LL'JJJ—JEJJVJ'/JKEJ M EJ'J‘Z—)JO'/JEJJJLJHDPJJ TOU

Jlsnenne

paBHOMEpPHOE
IPAMOJUHENHOE
IBVKEHIE [TeJia .
JaercrBue
# }D KaK CTOpPOHa
YCKOpPEHHOE B3aMMOJIEVICTBUA

IBIKEHNE [TeJa

Cpencraa onucanvs (Mooenu)
OCHOBHbI€ MOHATMA —

thm3myeckre BeNMUMHDbI 3aKOoHbI

* Macca * Hrrorona

o Cuya * Cu ynpyrocTu
* YcropeHuUe TATOTEHUA
* dysnyecKaa cucTeMa TpeHud

(MaTepuasbHaAA TOUKA)

Chnencrasms

* 3aKOHBI COXPaHEeHNUA UMITyJbCca U DBHEPTUN
e JIyHAMMKA CUCTEMbI MaTePUAJIbHBIX TOYEK
¢ Teopusa kosebaHMI MaTEMATUYECKOTO MaATHIKA

Yuuresas genaer 0606u,erHue: CyIeCTBYIOT TaKHe CHCTEMBI OTCUE-
Ta, OTHOCUTEJIHHO KOTOPBIX TEJO IMOKOUTCSA WM ABUIKETCA MPSIMOJIN-
HeWHO ¥ paBHOMEPHO, €CJUW Ha HEro He AeHCTBYIOT APYTHUe Tejaa UJIU
ux paelicTBus KommeHcupyiorca (tabs. 2). Takume cucTtemMbl oTcUéTa
TMOJIYyYNJI Ha3BaHUE WHEPIHAJIbHBIX.

2. KakoBBI ’Ke OCHOBHBIE UYepThl WHEPIUAJIHLHOU CHUCTEMBI OT-
cuéra (MICO)? Bo-mepBhiX, ABUIKEeHHE CBOOOJHOro Teja (uau Teja,
neficTBUA HAa KOTOPOE CKOMIIEHCHMPOBAHBLI) B TAKOH CHUCTEME OTCUETa
camMoe IIpOCTOe — IIOKOHM WJIM IIPAMOJIMHEHOe PaBHOMEPHOE JBUIKe-
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"ue. B saBucumoctu or MMICO moayab m HampaBjieHHE CKOPOCTU Teja
pasubie. Bo-BTopbiXx, B MMCO m3MeHeHHEe CKOPOCTHU [ABUIKEHUS Teja
MPOUCXOAUT B pPe3yjbTaTe MeHCTBUSA OKPYIKAOIUX TeJ. B apyrux
cucrteMax OTCUETa — HEWHEePIUAJbHBIX — YCKOpPeHUHe Tejia 3aBUCUT
U OT CBOICTB caMoli cucTeMbl oTcuéra. B-tpeTtbux, B MCO mpu omgu-
HAKOBBIX HAYaJbHBIX YCIOBUSX Teja ABUKYTCA OoquHAKOBO. Ilocien-
Hee WJLIIOCTPUPYETCA MBICJIEHHBIM OIIBITOM: MAY M3 PYKMU IIaJaeT CO-
BepIIIeHHO OAWHAKOBO B KJIACCHOM KOMHATe U BaroHe, ABUKYIIEMCS
OPAMOJUHENHO U paBHOMepHO. ['eHMAJNbHBIH WTAIBAHCKHUN (OU3BUK
I'. Tanuneit nmucan: «KameHnb Bcerga ymagéT B OOHO U TO Ke Me-
cTO KOopabJis, HEMOABUIKEH OH WJIU ABUMKETCA C KaKOU YroJZHO CKO-
pOCTBIO...» YTBep:KAeHWE O TOM, UTO MeXaHWUYEeCKUe SBJIEHUS IIPU
ONWHAKOBBIX HAYAJBHBIX YCJIOBUAX HIpoTeKamT oxumHakoBo B MCO,
MOJIYyUMJIO Has3BaHUEe NMPUHIMIA OTHOcUTelabHOCTH Iamumies.

3. B uém cocrouT 3HaUeHWe IPUHIMIA OTHOcUTeabHOcTu? Kak
SKCIIEPUMEHTAJIBHO €ro IIOATBEPAUTH?

MosxHO BBIOpATh OECKOHEUHOE MHOKECTBO PAa3HBIX HHEPINAJb-
HBIX CHCTEM OTCUYETa U B JIIOOOM M3 HUX M3ydyaThb (OIIMCHIBATH) MexXa-
HuvYeckue siBiaeHus. OTciofja BechbMa BasKHBIN BOIIPOC: OAUHAKOBO JU
Oymer onucanue ABjeHuii B pasubix MCO, T. e. OAMHAKOBLI JIU OYIYT
3akoHBI? [IpUHIIUT OTHOCUTEIHHOCTH OTBEUYaeT YTBePAUTEIbHO. MOoiK-
HO CMeJIO IIPUMEHATh 3aKOHBI Mexauuku B Jio6oit MCO! Ho ymobuee
BCEé Ke moJib3oBaThbcA Takoi MCO, B KOTOpOIl HadyaJbHBIE KOOPIU-
HAThI U CKODOCTH TeJjia caMble IIPUEMJIEMbIe IJIs PeIleHUus 3aTadu.

III. Opranusyercs BBITIOJIHEHUE IMPOCTHIX PPOHTAJTBHBIX DK C-
NepUMEeHTaJbHBIX 3aJaHUI C HUCIOJb30BAHUEM CJEAYIOIIETO
o0OpyJnOBaHMSA: ABA Teja U JBa JIUCTKA OyMaru ¢ M300parKEHHBI-
MU Ha HUX CHUCTEMaMU KOOPJAWHAT.

3angaHuA: a) YCTAHOBUTE Teja B CHUCTeMaX OTCUYETA TaK, YTOOBI
WX KOODPAMHATHI OBLIW OAMHAKOBBI; 0) IpUBEAUTE CUCTEMY oTcuéra I
B COCTOAHUE IIPAMOJUHEHNHOTO PaBHOMEPHOTO IBUMKEHUA OTHOCU-
TeJbHO APYTO¥l CUCTEMBI OTCUETA; B) CPABHUTE KOOPAWHATHI, CKOPO-
CTU TeJI B «CBOMX» CHCTEMaX OTCUETa; I') CPAaBHUTE KOODAWHATHI U
CKOpOCTH Teja A B JIByX CHCTEMaxX OTCUETA, CAeJIaiiTe BBIBOIBI.

Bonpocvl 0ns 00cyxrdenus: ABIAAIOTCA JU CUCTeMBI oTcuéra I u
2 unnepnmanbabiMu? Kak 570 MoKHO MoKaszarTh? OAMHAKOBBI JU Ha-
yaJibHbIe KOOPAWHATHEI U cKopocTu Tea A u 5? Kak aBuKyTcsa Teja B
«cBouX» cucreMax orcuéra? OZUMHAKOBBI JIU KOOPAUHATHI (CKOPOCTH,
mepeMeIIeHns, TpaeKTopum) Tejna A B cucremax orcuéra 1 mu 2?

BbL600 GopMyIUPYET YUUTENDb: IIPU OAUHAKOBBIX HAUAJIBHBIX YyC-
JIOBUAX SBJIEHUE IIPOTEKaeT OAWHAKOBO (B HAIleM CJaydYae — IIOKOIT)
B PasHBIX WHEPIUAJIHHBIX CHUCTEMaxX OTCYETa, HO KHWHEMaTUYeCKUe
XapaKTEePUCTUKU [OBUIKEHUA 3aBUCAT OT cucteMbl orcuéra. (Kema-
TEJIBHO IIOBTOPUTH (GOPMYJBI AJA PAcCUETa IepeMeIeHusA, CKOPOCTH.)

IV. Bonpocwvt dns nodsedernus umozos ypoka: KaKue HOBBIe 3HA-
HUS O MeXaHUUYeCKUX ABJeHmAX Bbl moayumam? Yrto Taroe MCO?
Yro yrBepsKmaeT mepBbIii 3akoH HpioroHa? B uéMm cyTh mpuHIHOA
OTHOCUTEJIbHOCTHU?

Homawnee sadanue: § 20; yop. Ha c. 73.
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Ypok 5. BTopoi 3akoH HblOTOHa

3amaum ypoKa: ONpPEeAEeJUTh CBA3b MEKAY CUJIOU, MeliCTBYIOIein
Ha TeJI0O, MAaccoy Tejla U €T0 YCKOPDeHVWEeM — BBECTH OCHOBHOU 3a-
KOH JUHAMUKH!; IPOAOJIKUTH (DOPMUPOBAHNE YMEHUSA OMUCHIBATH I10-
HATUAMU ¥ 3aKOHAMM HaOJIlofaeMble ABJIEHUS; PACKPBITH 3HAUEHUE

BTOPOT'O 3aKOHAa HI)IOTOHa, IIOKa3aTh I'PAHHUIIBI €ro IIPMMEHMMOCTH.

Ilman ypoka

Jdranbl ypoka

Bpemsa, mun

IIpuémbr 1 MeTOaBI

I. IToBTOPEHUE ¥ KOHTPOJIb

II. M3yuenue HOBOTO Ma-
TepuaJia

II1. CoBepireHCTBOBaHUE
3HAHUU U yMEHUH

IV. IloaBemeHue HUTOTOB.
IomaritHee 3amaHUe

10—15

15—20

15—20
2—3

OTBeTBl y HOCKH. ¥YCTHBIN
ompoc

ITocTamoBKa u oOCy:KIeHUTE
oIBITOB. Becema

Pemrenue skcrepmMeHTaIb-
HBIX 3aga4u. Becema

3amucu B Terpasu. Beige-
JIeHUe TJIaBHOTO

I. ¥V mockm ABOe INIKOJHHUKOB TOTOBSTCS K OTBETY IIO 80NPOCAM
(BammMCHIBAIOT KOHCIIEKT M KPAaTKO ero IOSCHAIOT): a) O Macce Tejia;
0) O CJIOJKeHUM ABYX cuJ (C ITOKAa3oM OJHOTO OMbBITA).

JlBoe ITKOJIbHUKOB BBINOJHAKT DKCIIepUMeHTaJbHOE 3aa-
HUe: M3YYUTh 3aBUCUMOCTH HATSYKEHUS HUTEH OT yryia MeKAy HUMU
OpU TOCTOSHHOW paBHOAEHCTByMOIen cuie (cm. pue. 24; 19, c. 46
u 7Ap.). 3ajaHue BBITIOJHAETCA II0 MHCTPYKIINU, ITMCHMEHHBIM OTUET CO-
CTOUT B BBITIOJIHEHUN PUCYHKOB C 0003HAYEHWEM CUJI, UX HAIPABJIEHUS,
B IIOACHEHUU neiicTBuii. @POHTATBLHO OOCYKIAIOT 80MpPOCHL: KOTHA TEeJIO
nBuiKeTcA ycKopeHHO? OT uYero 3aBUCHUT pe3yJbTaT AefCTBUS CHUJIBI?
JleficTByIOT Jim Ha Tesia, TPaUKU CKOPOCTEH KOTOPBIX M300paKeHBbI Ha
pucyuke 25, cuubl? IloueMy pe3KHMM PBIBKOM IIPOIE BBITAIIUTH JIKACT
OymMaru m3-1ofi KHUTHU, CTaKaHa C BOAOU (IIOKA3BIBAIOT OIIBIT)?

II. Ilepen mocTaHOBKOM yueOHOII Mpo6JeMbl (PPOHTAJIBHO TOBTOPA-
IOT 60MpPOCHL: KaKoe MeXaHWYeCKoe OBUKeHUe Tesa Hamnbojee pPacipo-
cTpaHeHo B mpupoge? (Yuureiab
TOABOAUT K OTBETY: YCKOPEH- » e v @
Hoe.) KaxkoBa mpuumHa yCKOpPEH-
"Horo nBuskeHus tema? (OTBer.
IeiictBue apyrux tei.) Ot uero
3aBHCUT XapakKkTep YCKOPEHHOTO
IOBUVKEHUS Tejaa?

WUrak, Me:xaAy BHEITHUM Ieii-
CTBUEM U YCKOPEHHBIM [BUKE-
HUEM TeJia CYIeCTBYeT IMPUUNH-
HO-CJI[ICTBEHHAs 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 3anmcu (tabua. 3).
BBemeHre BTOPOro 3aKOHA AUHAMHUKK OCYIIECTBJIAETCS C ITOMOIILIO

= - | Tabauya 3
Eropol sakoH HeloTona Y
DAKTHI
° yCKOpeHHOe ABVIMKEHVIe MaKPOCKOIINMYECKNX TeJl B
npupoe

e @aKThl B3AMMOJEICTBUA TeJ

¢ OmucbiBaeMoe siBJI€HIE — JBIVKEHIMe TeJia IOJ,
IeVICTBUEM IPYTUX TeJ

o IlonATHA: MHEepHMAJIbHAA CUCTEMA OTCYETA,
MeXaHM4YeCcKoe ABIVKEHNEe U .

e ®y3UUecKNre BeJIUUNHbBI, YCKOPEHNe, BpeMA U .

Monens
. MO,I[e.HI: TeJla — MaTeplraJibHasd TO9Ka

» dysyyecKne XapaKTePUCTUKY SABJIEHMA:
@ — XapaKTePUCTUKA YCKOPEHHOIO ABVIKEHNA Tesa;
m — Mepa MHEPTHOCTHU TeJla;
F — xapakTepucTuKa BHEIIIHErO IeCTBUA

* 3aKOH OIMCBHIBAET ABJIEHME JeVICTBUA
BHEIIHETO TeJia Ha JPYToe TeJiO, YTO IIPUBOJUT
K YCKOPEHHOMY JIBMIKEHUIO IT0CJIETHETO:

1 F -~
a~F a~— = a=— = ma=F
m m

Crnepcraug
o OnpenesieHne XapaKTEPUCTUK YCKOPEHHO
JIIBVIKYIIIETOCA TeJa
* Pacuér HeM3BEeCTHOI CUJIBI II0 XapaKTePUCTUKAM
JIBVOKYIIIerocs TeJa
e I'paHUIIBI IPUMEHMMOCTY: TOJIBKO JIJIs MaTepuaJIbHOM
Touky, B VICO

o Pemrenme oCHOBHOI 3aJa4y MEXaHUKN
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axcnepumenma ¢ tenexkkou (P9I, c. 49). Bmosme momycTmMo IIpoBe-
IeHue JINIbL KAaueCTBEHHOIO aHaIu3a OIBITOB. IIpu sTOM 00CYKIAIOT
80NMPOCHL: KAaK MU3MEHSETCSA CKOPOCTb TEJNeKKU I[IPU YBEJIUYEHUU eii-
crByfoirieii cuibi? Ha OCHOBe Uero MOKHO T'OBOPUTH 00 yBEeJIUUYEHUU
ycKopeHuda Tesna? Kax moxasaTh 3aBUCHUMOCTh YCKOPEHUs Teja OT ero
MAacchl IIPU MOCTOAHHOUN cuyie? (YUuTesb IpefoCTaBIsIeT BO3MOMKHOCTD
BBICKa3aTh NPEANOJIOKEeHNA, 3aTeM IIPOBOAUT OMBIT.) Jlajiee yduTessb
0000111aeT MaHHBIE 9KCIEPUMEHTOB, JaéT (DOPMYJIUPOBKY 3aKOHA.

2. KaxoBo sHaueHme BTOPOro 3aKoHa auHaMukKu? OCHOBHOM 3aKOH
KJIACCUYECKOU MeXaHWKM ObLT OTKPHIT He cpasdy. o Hrroroma 60Jib-
IO BKJIAJ B €ro OTKphITHUE craesian [aymmieii. Ho B cBoell reHMaaIbHOU
pabore «MaremaTuuecKkre Hauaja HaTypaJibHOI (uiaocopuu» (1687)
HruioroH man TouHy0 (OPMYJUPOBKY 3aKOHA, PACKPBLI €ro CMBICI U
3HAUEHHWEe IIPU PeIlleHrU 3aJau MeXaHWKHu. lIpeixie Bcero peun HUIAET
O pellleHNy TIJIABHOW 3amauy OAUHAMUKN — OIpeJeJIeHHM XapaxKTepa
OBVKEHUs Tejia (MaTepUaJibHOM TOUYKM) IIOJ JeificTBMEM 3aJaHHBIX (13-
BeCTHBIX) cumii. Kak ompemennTs xapaxTep ABmKeHus? Ilo msBecTHOI
cuie (pPesyabTUPYIOIIel cujie) MOKHO HAWTU YCKOPeHUe, II0 M3BeCTHBIM
HAYaJbHBIM YCJIOBUAM (KOOPAMHATAM W CKOPOCTH) MOYKHO OIPEAEeUTH
OJIOKEHIe TeJia B JII0OOU ITOCJIeAYIOININI MOMEHT BpeMeHHU. Tak 3aKOH
ycranaBiauBaeT (PaCKpPhIBAET) AMHAMUYECKYIO IPUUYNHHOCTD.

O6cysKIatT 60onpocvl: B JIOO0W JM CUCTEME OTCUYETA CIIPABEJIUB
BTOpPOIi 3aKoH aumHamMuKku? Kax moxasaThb, UTO OH CIPaBEAJHUB TOJb-
ko B MICO? MoiKHO JU NMPUMEHUTHh 3aKOH K BpAaIllaloIleMycsd Teay?
(OrBerT. Her, Tak Kaxk pasHble TOYKUW Tejla ABUIKYTCA C PA3HBIMU
YCKOPEHUAMHU. 3aKOH CIPABEAJUB JIUIINb OJA TeJl, KOTOPbIe MOJXK-
HO MOJEeJIMPOBATh MAaTePUATbHOM
TOUKO#.) MOKHO JIU C IIOMOIIBIO
BTOPOTO 3aKOHA AWHAMUKU IIPEN-
cKasaTh (IpeaBUAETH) IIOJOKEeHUE
Tejaa B JIOO0W MOMEHT BpeMeHU?

III. dopmupoBaHUEe 3HAHUN U
YMEeHHuI IIPOMOoJIKaeTcsa IIPU pe-
IIeHUN 9KCIEePUMEHTAJbHBIX U
PacuyéTHBIX 3ajady.

1. O6cy:kamaioT 60npocvbl: TIO-
yeMy IIOKa3aHWA JAUHaAMOMETpa
HE MEHSTCA IIPU PABHOMEDPHOM
Bpamnennu aucka (puc. 26)? Kax
U3MEHSAITCS MMOKA3aHUs ITUHAMO-
MeTpa, ecau BMECTO KaTKa Mac-
coii 0,25 Kr B3ATH KaTOK Mac-
coir 0,5 xr? Corsacyercs Ju 5TO
CO BTOPBIM B3aKOHOM JIUHAMUKU? F
ITouemy u3MEHAOTCA IMOKA3aHUSA
OUHAMOMETpPa, ecJu W3MeHUTH

CKOPOCTh BpallleHus aucka? Ma- m—>
MEHAETCA JIA IIPU 5TOM JelCTBHUe g
HUTH Ha KaTok? dBiasgerca am Puc. 26
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OBU)KEeHMEe KaTKa IPU BpallleHuu AUCKa paBHOycKopeHHbIM? Kakoe
melicTBUe o0ecIeurBaeT 5TO ABUKeHue?

2. Kak (QusuuecKkue BeJUUYUHBI MOYKHO OIIPEJEJNIUTH C ITOMOIIIHIO
BTOPOT'O 3aKOHAa AUHAMUKHU — 3Ty YyueOHYl npobJemy paccMaTpuBa-
0T IIPU peIlleHuu 3ajad.

Crauasia Mo yueOHUKY opranmsyeTcsi pabora ¢ IpHUMepOM peliie-
Hua 3amaum Ne 2 (cm. c. 80). Ha mocke yuYeHUWK BBLIIOJHSET PUCY-
HOK, (DPOHTAJIBHO OOCYKIAIOT 80NpOCyhl: KyAa HAIPaBJIeHO YCKOPeHUe
opycka? Ilouemy HeobxoamMmo BbIOpaTh cuctemy orcuéra? Kaxyio?
C xakuM TeJIOM IIpaBHJIbHee €€ cBa3aThb? MOMKHO Ju OPYyCOK Moe-
JUPOBATh MaTepuaabHOi Toukoi? Ilouemy sTO BasKHO?

Tunuunsle 3agauu aaa pemrenus: II., Ne 116, 117, 120.

IV. IIpu moaBemeHUM WTOrOB BHOBBL MCIIOJb3yeTcs Tabuuiia 3.

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

Ypok 6*. MpuHumn cynepno3uuumn cuini. PeweHue 3apau

I. MsyueHnre HOBOroO MaTepuaja Oprammayercs mpu pabore ¢ yued-
HuKOM. IIIKOTBPHUKM OTBEUAIOT HA 60MPOCLL: OT YETO 3aBUCUT YCKO-
peHme Tejia (MaTepWMaJbHOM TOYKM), €CJIM K HEMY IIPUJIOXKEHO He-
ckoabko cun? Kak ompemensercsa paBHozelicTBymolnasa cua? Kaxas
cuja Ha pucyHke 2.15 yueOHMKA HUrpaeT pPoOJb PAaBHOIEMCTBYIOIE?
Kak ckaagwiBaioTca cuibl? Yemy paBHa PaBHOAEHCTBYIOIIAA CHJIA
Ias yueOHUKA, JIesKalero Ha croje?

II. Ko/yIeKTUBHO M MHIWBUAYAJILHO PEIIAoT 3aJad M’ II0 BEIGODY
yuurena (cMm. c. 79 yuebHukKa, § 23).

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

Ypok 7. Tpetuin 3akoH HblOTOHa — 3akKOH B3auMOAEnNCTBUS

3agaum ypoka: IIPOJOJIKUTEL (DOPMUPOBaAHME MOHATUN «CHJIa», «IeH-
CTBUE», «B3aUMOJEMCTBIE»; DACKDPBITH COLEpP)KaHME U 3HAUYeHUe Tpe-
ThEro 3aKOHa JUHAMUKU; cHopMUDPOBATH YMEHHS BBIAEIATH B3aMIMO-
nelicTBHE TeJI W ONHNCHLIBATH €ro, MCHOJIB3yA TpeTwmii 3akoH HbioToHA.

Ilman ypoka

Jdranel ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI

I. IToBTOpPEHME U KOHTPOJD 10—12 ITucemennas pabora. OTse-
Thl Y HIOCKU. YCTHBIA OIIPOC

II. VIsyueHue HOBOTO Ma- 15 Pacckas. IlocraHoBKa OmbI-

Tepuasa ToB. Becena

III. OTpabGoTKa u3yYEeHHO- 15—20 CamocroareabHas pabora:

ro marepuaa OIIBITHI, 3AIKUCHA B TETPagU

IV. IloaBeneHue UTOTOB. 2—3 OrBersl Ha Bompocbl. Co-

HomalrHee 3amaHue 0o0IIleHNe YUYUTENS
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1. TloBTOpPEHE OPTraHU3yeTCs C IeJbI0 KOHTPOJISA 3HAHUHU U IOA-
TOTOBKHM IIIKOJbHUKOB K W3YUYEeHWIO HOBOTO MaTepuaja. ¥ JOCKU
Tpoe IIIKOJbHUKOB T'OTOBSATCA II0 80Npocam: a) pelleHue OIHOI u3
moMAalmHuX 3amad; 0) pemrenue sagauu II., Ne 118; B) orBeThl Ha BO-
IpPOCHl KapTOUKMU: KAK 9KCIEPUMEHTAJIBHO IIOJTBEPAUTH CIPABEIJIN-
BOCTH BTOPOTO 3aKOHA AWHAMHUKH? 3aBUCUT JIM Macca TeJjia OT ero
YCKOpeHUuA U JAedcTByMOINei cuuabl? Kakue cuibl AefiCTBYIOT Ha Ipys
B OIIBITE C BpAIAlONIUMCA AUCKOM (BBIIIOJHUTH PUCYHOK Ha JOCKe)?

OTBeThbI Y AOCKU IIPOBEPSIOT OBICTPO, 0e3 meTasusanuu. BoaMoOK-
HO TaK’Ke MMHUCbMEHHOE BOCIIPOM3BeeHNe KOHCIEeKTa IIPeABbIIYIIero
YPOKa ABYMA-TPEMs IIKOJbHUKaMM Ha MecTax. ®pPOHTaJIbHO IIO-
BTOPSIIOT 80NPOCHL: UTO HasbIBalOT B3aummopeiictBuem Tesn? (OTBeT.
dusuyeckoe ABJIEHHE, KOTOPOE 3aKJIOYAeTCsI B TOM...) B uém mposas-
asgerca BzauMogelicteue Ten? (OTBeT. B uX ycCKOpeHHOM ABUIKEHUU,
€ecJIM TeJia MOYKHO MOJeJNPOBATh MaTEPUAJbHBIMU TOUKAMU; JBUMKE-
HUe TeJ Bs3amMocBA3aHO.) CKOJNBKO TeJ MOYKEeT B3auMOIeiiCTBOBATH
Mesxkay coboii? IlpuBenuTe mpuMepbl ABJIEHUS B3aMMOLEHCTBUS TeJ
Ha PACCTOSHWM W NIPU COIPUKOCHOBEHUU. (3aIOJHAIOT IIEPBYIO KO-
JIOHKY Tabaunsl 4 Ha AOCKEe M B TETPALAX.)

Tabruya 4

BsaumopeiictBue Tea

3HaemMm Y3uaau

1. BszaummopgeiicrByror kKak wmuHU- | 1. CHJIBI paBHBI IO MOMYJIIO:

MyM JBa TeJa F,,=F,,

2. Bzaumojeiicteue = geiicTBue,; + | 2. Cujabl TPOTHBONOJIOMHBI 10 Ha-

+ neficreue, , NIPaBJIEHNIO, IPUJIOKEHBI K Pa3HBIM
TeJaM

3. IloaBnAIOTCA YCKOPEHUA Ay, Oy 3. Cuibl OAVHAKOBOUM IIPUPOMIBI

Metonuuecknit kommenTapuii. Ha nmpuBenéHuble BOIPOCHI IIKOJIb-
HUKW He BCerja JaioT TOYHBLIE OTBEThI. 3ajaua YUYUTEJsI COCTOUT B
TOM, YTOOBI IPUBECTU YUYAIUXCA K MOJHBIM M BEPHBIM OTBETaM.
Hampumep, IIKOJIBHUKY HePeAKO NPUBOAAT TaKMUe IIPUMEPHLI B3aUMO-
NeHCTBUSA: JETUT CaMOJIET, MIapWK Hadaja ABuskeHue. Ho sTo He AB-
JeHue B3amMopelicTBus. IloaTomMy ciiemyeT MOCTaBUTH OONOJHUME b
Hblll 60npoc: IO KAKUM IIPU3HAKAM MOKHO CYAUTH O CYII[eCTBOBAHUU
B3auMozeiicTBuaA? Bcerpeuamonimecas B IPaKTUKe IIPENOJaBaHUA BO-
npockl Tuna «CKOJbKO CHJI BOSHMKAET IIPKU B3aMMOIEHMCTBUU? » HEJIb-
34 cumraTh ymauHbiMu. Cuia ypaBHUBaeTcA IIPU B3aUMOJEHCTBUU.
IITKobHUKY He MOHUMAIOT, B KAKOM KOHTEKCTE YUUTEJIh NCIIOJIb3YeT
TOHATUE CHUJBI.

II. isyuernne HOBOTO MaTepmaJjia HauMHAETCA C IIOCTAHOBKU Yyueo-
HOlL npobOJiemvl: KaK KOJUUYECTBEHHO OIIMCATh SABJIEHWE B3aMMOJIEli-
CTBUSA TeJI.
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Ilisi ommcaHusi B3aUMOJEUCTBUA TeJl Heo0xXo0umo

ﬂ 3HamMb: a) KaK CBA3AHBI MEXIy CO00I CUJIbI, AeHCTBY-

[omire Ha Teja; 0) KaK CBA3AaHBI YCKOPEHUSA B3aUMOJeH-

N 1 CcTByIOIMUX TeJ. Ha 5Tu m HEKOTOphIe APYIUe BOIPOCHI

oTBeuaeT TpeTuii 3aKoH HbI0oTOHA (3allCh TEMBI YPOKa).

S 2 1. O B3aumozeiicTBUU TeJI MHOrOe ysKe m3BecTHO. Ho

HayKa CTPEMUTCSA K TOYHOMY 3HAHUIO, K KOJUYECTBEH-

” HBIM XapaKTepucTHUKaM. BOT moueMmy cJjenyeT IIOAPOO-

Hee PacCMOTPEeTh CUJIbI, AEHCTBYIOIME Ha Teja IIPU UX
B3aMOJENCTBUN.

Puc. 27 Jia BBeleHUA 3aKOHA MCIIOJb3YIOT 3KCNEepuMeHm.

YcramoBka wusobOpaskeHa Ha pucyake 27. K cromm-

KaM [AUHAMOMETDPOB INIPUKJIEEHBI PA3HBIMU IIOJIIOCAMU

N I%I KepaMHUUecKre MarHuTbhl. IIpu COMMIKEeHUU MAarHUTHI

- 'K, mocrarouHo CUIBHO B3aMMOJEHCTBYIOT, NUHAMOMETDBI
Ba TMO3BOJIAIOT CYAWUTb O CUJe AeHCTBUS OJHOTO MAarHuUTa

S Ha APYTOH.
Puc. 28 Yuurens opraHusdyer 6eceqy IO 80npOCaAM: B3aUMO-

mercTByroT Jin MarHuTel? Ha ocHOBe uero MOMKHO che-
JaTh Taxkoi BeIBoA? Ho mouemy ’Ke OHUM YCKOPEHHO He IBUIKYTC?
Kax mokasaTh, 4uTO AeiicTBHMe OIHOTO Tejia HAa APYyroe MPUBOAUT K
nporuBozaeiicrBuo? (OrTBeT. YaaaATb OAUH MAarHuT; IOKa3aHUA
000X JIWHAMOMETPOB YyMeHbIaloTcsA. J[00aBUTH OAWMH Kepamuue-
CKUH Maruur...) 4YeM pasjaudyaroTcsd IIO0KA3aHUs ITUHAMOMETPOB?
(OrBer. CrpesKu OTKJIOHWJINCHL B TIPOTUBOIOJOYKHBIE CTOPOHEI.)
O uém aTo rosBoput? UTO MOYKHO cKasaThb 0 MOAyJaAX cui? (Jlyuire:
ONWHAKOBBLI JIM MOKasauusa aumHamomeTpoB?) K kaxkum Temam mpu-
JIOJKEHBI CUJIBI?

OmgvH M3 MIKOJHLHUKOB HA JOCKE, OCTAJbHBIE B TETPAASIX BBIIOJ-
HaoT pucyHoK 28. C moMmoIpi0 6eryioro ompoca HOABOAAT WMO2U:
YTO K€ HOBOTO O B3amMojeiicTBuM MbI y3Hanu? (3amoJsiHsercsa BTopas
KoJsioHKa Tabuaunsl 4.) Ha gocke samuchiBaioT (Gopmysy 3aKoHA.

2. OueBUIHO, UTO BCE YCKOPEHHO ABWIKYII[MECS Teja yYaCTBYIOT
BO B3amMoJelcTBUAX. [[BUKEHUsS B3aUMOAEMCTBYIOIIUX TeJl CBSI3AHBI
Mesxay coboii. Kak cOOTHOCATCA YCKOPeHUS B3aUMONECTBYIOIIUX
TeJ — YyueOHaA npobiema ypoka. UToOBI pPemuTh €€, g Ka'kJoro
W3 TeJl 3alMChIBA€M BTOPON 3aKOH AWHAMUKMN:

—

— — —
mia; = Fy; m  mya, = Fp,.

C y‘-IéTOM TPpeThbero 3aKOHa AUHAMHUKU IIoJIydaeM

|
|.

C mocsenHeit (opmysoii MBI yiKe 3HAKOMBI, 9KCIEPUMEHTAJILHO
IPOBEPATIU €€ CIPaABEAJIUBOCTD.

II1I. OTpaboTKa MBYUYEHHOTO MaTepuajaa HAUYMHAETCS C IIOBTOPEHUSA
TpeThero 3akoHa HpioroHa. [Masee yuurtesb QOpMyJaIuUpyeT YyueOHYIO
npobJsiemy IdTOTO dTala ypoKa: JI000M 3aKOH CJlIenyeT M3ydaTb IJIsd
TOTO, YTOOBI IPUMEHATH €ro AJA o0bsACHeHuA dAByieHuiti. K mocke

o

ma; = —Mmya,, WInA % = ||
2

2l
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OPUTJIAIIAIOTCA [BOE IIKOJbHUKOB, KOTOpPBIE IIOJIyUYaIOT
3aJaHUsa HAa KapTOUuKax.

Kapmoukxa I. VIsMeHUTHL MacCcy OJHOTO M3 MAarHUTOB.
HccnemoBaTh B3auMoOmelicTBUE MATHMUTOB Ha Pas3HBIX pac-
CTOAHUAX, CPABHUTH CHJIBI (BBIIIOJHUTE DUCYHOK Ha [0-
cke). BeimosHsAeTcss M TpeTwil 3aKOH TUHAMUKU?

OGopynoBaHMUeE: JeMOHCTPAIIMOHHAA YCTAaHOBKA, Ha-
00p KepaMHUYeCcKUX MarHuToB (puc. 29).

Kapmouka II. TIpogeMOHCTPUPOBATH ABJIEHNUE B3aUMO-
IefCTBUSA TeJ IPU UX HEMOCPEICTBEHHOM COIPUKOCHOBE-
Huu. IIpoBecTu ABa-TPU M3MEPEHUs, CPABHUTH CUJBL, CAE~  p,. 99
JIaTh BBIBOJI O BBINOJHUMOCTHM TPETHET0 3aKOHA JUHAMUKU.

OGopynoBaHUe: [OBa AUHAMOMETPA C KPYIJIBIMU
monacraBKaMu, miTatTuBbl (puc. 30).

Peltenne 3amanmii Ha KapTOYKaX IPOBEPSIIOT U OOCYIK-
naoT (KpaTKo) IIocJie BHINOJHEeHUA (POHTAIBHBIX JKCIIEPHU-
MEeHTAJbHBIX 3aJlaHuii. B IepBoM ciiyuyae AesaloT 6bL600 O
BBIIIOJTHUMOCTH TPETHETO 3aKOHA AUHAMUKU BHE 3aBUCHUMO-
cTu OT Macchl ((POpMBI, pasMepa...) B3aUMOAEHCTBYIOITUX
TeJ, BO BTOPOM CJIydyae — [IJIsI B3aWMOJEUCTBUA IIPU CO-
TIPUKOCHOBEHUU.

Ilna Kjacca Ha KapTOuKaxX 3aIllMCaHbl 3aJaHU A. YUH-
Teab NAaéT yKasaHUus 1Mo OoGOPMJIEHUWIO PeIleHUd.

[\CR

O HO

Bapuanm 1

IIpoBenuTe OMBITHI IO WU3YUYEHWIO B3aWMONENCTBUS ABYX MTUHAMO-
MeTpoB: A. aMeHAOTCA JI MMOKa3aHUS OJHOTO AMHAMOMETDA, €CJIU
TAHYTH 3a Apyroi? Kakoil mo:xHO caenaTh BuIBOA? B. OamHaKOBEBI
JU TOKa3aHWsA AUHAMOMETDPOB HpHU pasHoM ux pacrskenuu? (CHATH
nBa mokasanus.) Kaxoii mo:xHO crmesaTh BbiBoA? B. UTo mokaswiBaer
(u3mepsieT) AUHAMOMETD — CUJIY YIPYTOCTHU WJIN CUJIY HefiCTBUS CO
croponbl apyroro guaamomerpa? I'. IIoBropmTe OIBIT AJA caydas,
Korjga Meskay AUHaMOMeTpaMU eCTh HUThL uiaum Tejo. CreiaiitTe 06-
I BBIBOJ O BBIIMIOJHHUMOCTU TPETHEro 3aKOHA MTUHAMUKI.

Bapuanm 2

IIpoBenuTe OMBITHI II0 M3YUYEHUIO B3AUMOAEHMCTBUA KEPAMHUUECKUX
marauToB: A. Kax moxasarb, 4TO KepaMHUYeCKHe MATCHUThI B3aHMO-
IerCTBYIOT MeKay coboii (oTTaJKuBaroTcA)? BbIDOJHUTE PUCYHOK
¢ obosmauenuem yckopenwuii. B. Kak ma ombiTe mokasaTb, 4TO meii-
cTBUe HOCUT B3aumMHBIN xapakTep? (IlomckaskKa: ogWH MarLuT
OpUAepP)KUBaTh, a APYyroil ABUraTh K HeMy.) BhIDOJHUTE PUCYHOK
c obo3HaueHueM nelicTByloimux cuji. B. Kak, ncmonb3ysa OguH mu-
HaMOMETp, IMOKAa3aTh BBIMOJHUMOCTH TPEThEero 3aKoHa AUHAMUKU?
OaAMHaKOBO JIU CIIPABeIJIUB 3aKOH [IJIS CJIYYaeB HPUTAKEHUSI U OT-
TaJIKUBaHUA?

IV. Hmozu yporka nmonBoaaT B (popMe KPATKOT'O MOBTOPEHUS TJIaB-
HOTO: YTO HOBOTO H3y4YeHO O B3aumogeiicTBuu? MOMKHO JU OTHOM
cujioii ommcaTh B3ammojercTBue Tea? MoOryr Jin CHUILI B3aMMOIEM-
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CTBUSA KOMIIEHCHMPOBAThH APYyr Apyra? IlpuBegnTe mpuMepbl B3auMO-
OeNCTBUA TeJ.
Homawnee 3adanue: § 24; yup. Ha c. 82 (2).

Ypok 8*. PeweHune 3apa4

3amaum ypoka: MIPOJOJIXKUTHL (DOPMUPOBAHNE YMEHHUS OIUCHIBATH
B3aMOJENCTBUA TeJ C IIOMOINbI0 3aKOHOB HbioToHa.

I. B mauane ypoka mpoBepdAnoT (10—12 MuH) gomaiiHee 3amaHue:
ONWH-IBA YUEHUKAa DEIIaloT 3aJa4y y OJOCKU, (PPOHTATIBHO IMOBTOPSAIOT
TEOPUIO, OMBIT IO B3aWMMOIENCTBUIO KePpaMUUECKUX MATHUTOB BBIMIOJ-
HAOT Y AOCKH.

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

Bpycok TAHYT 3a HUTH C IOCTOAHHOM IO MOAYJIO W HAIPaBJIEHUIO CUJIOH.

Yemy paBHa cuja, ecau macca 6pycka 0,25 Kr, a 3a mepBYyI0 CeKYHIY OH

npoién myts 0,5 m?

Vuurenb KpaTKO IOACHSET pellleHre, WCHOJIb3ys 3JeMeHThI Oece-
nel. Taxk 3amaércs obOpasel] meiiCTBUI.

1. Aranus mexkcma u @u3uyeckKozo sABJAEHUS. YUUTEJIb YUTAEeT
TEKCT 3aJa4yu, OJHOBPEMEHHO IIOKAa3bIBAET 3alNCh YCJIOBUSA C BBIIE-
JIeHUeM TOTO, UTO JaHO U uTOo Tpebyerca HaiTu. OOCYKIAIOT 80npo-
cbl: KaKoe sABJIeHHe paccMmarpuBaercs B 3azaue? (OrserT. IIpamonn-
HellHOe PaBHOYCKOPEHHOE IBUKEHUE Teja B Pe3yJbTaTe IIOCTOSIHHOI'O
meicTBUs OPyroro Tejga — HuTH.) Ilouemy OpPYyCOK MOXKHO MOIe-
aupoBaTh Toukoi? Kakasa Bsamaya 1o yCJI0BUIO: KHUHEMaTUYeCKasd
win puHamudeckas? (OrsBer. [JuHaMuuecKas, Tak Kak yiKe 3a-
laHa AUHaAMMWYecKasd XapaKTepHUCTHMKa — Macca.) KaxkoB xapakTep
TpeboBanusa? (OrserT. Hy:HO HallTH IMHAMUUYECKYIO XapaKTEePUCTH-
Ky — cuiny.) KoMmMeuTupyoT pucyHok 31: mouemy mso0OpaskeHa omHa
cuna? Kakue cocTosHUSA OBUIKEHUS cjenyeT BbiaeauTh? IlocTosHHO
au yckopenue O0pycka? Kak BbIOpaTh cucrtemy orcuéra? JoskHA Jau
OHA OBITH WHEPIHUAJIBLHOH?

m - m -
—=>F [=>F
0 0,5 x, M
Puc. 31

2. Hoes pewenus: HYXHO HCIOJb30BaTh BTOPOM 3aKOH AWHAMUKU
u GopMyay KUHEMAaTUKHU Js ONpeAesieHUs] YCKOPEeHUs uepes BpeMs
U TepeMerneHue.

3. PemeHnue (MaTemMaTuyecKas Mojesab). [y onucanusa OBUKe-
HusA BbIOuUpaem mpocreiinryio MCO: cucrema KoopauHAT — OJIHA OCb,
Teno orcuéra — 3Semuaa (cm. puc. 31).

Bropoit 3akon HpioToHa A4 MaTepwmalbHOU TOUKU WMEET BUJ

—

ma = F .
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_
B ckanapHOM BHUZe NPH IPOEIUPOBAHMN BeJHUYWH a u F Ha

ocs OX moayuaem ma = F. P
HomosHUTEIPHOE ypaBHeHMe RaérT dopMmyaa S, = xT’ IpU 3TOM

mepeMellieHre U YyCKOPeHMe IIPOeIMPYIOTCS B HATYPAJIbHYIO BEJIUYNHY.
2s . .
B wurore moayuaem F = ma = mt_Z Pacuér maér smauenue 0,25 H.

4. Anaau3 peweHus 3adadu. MOKHO JIM TPEAIIOJOKUTH, UTO B
HaIleM cjJydyae OpPYCOK ABUIKeTCA II0 OKpyskHocTu? MoKHO Ju cu-
cTeMy OTCUéTa CBa3aTh ¢ camuM TesioM? MoKeT Jim 4eJIOBeK TAHYTH
3a HUTH ¢ Taxkoil cuyoii? Ilouemy TpPyAHO IPOAEMOHCTPUPOBATH OIIM-
caHHoOe IBUKeHue?
III. Husa camMoCTOATENBHOTO DpeIleHUs PeKOMeHIyeM 3ajadu:
II., Ne 122, 131. Ilo xomy ypoKa K [OOCKe IIPUIJIAIIAIOTCS PeIlaTh
3ajlaumM OTHAeJbHBIE ydalnuecd. B OJHUX caydasdx pelIeHue MOKeT
ObITh IIPOBEPEHO YUYWTeJieM, B APYTUX — €ro CcJyIIaeT Bech KJiacc.
BosmoixkHBI MHIUBUAYaJIbHBIE 3aJaHUsA HA KapTOUYKaX WJIW U3 3aJau-
HUKOB. Kpome pacuéTHBIX 3amad, HeEOOXOJMMO HCIIOJIB30BATH Kade -
CTBEHHBIE U 9KCIHepuUMeHTaAbHBIe. [I[puBeiéM nmpuMepsl.
1. Jlomags TAHET caHW. BbIZenuTe BCe BO3MOXKHBIE B3aMMOIENCTBUSI.
OG’B.FICHI/ITQ, ImouyeMy [ABUTralTCA CaHHU. BLIHOJIHI/ITe yCJIOBHI)Iﬁ pucy-
HOK, 0003HAUbTE CHJIbI, Z[eﬁcTByIOH.IHe Ha Jolaagb U CaHHu.

2. BbIsicHUTE TIPUYUHBI YCKOPEHHOI'0 ABUIKEHUA aBTOMOOUJISA MPU IBUMKE-
HUU II0 POBHOI JOpPOTe W IIOJ YKJIOH.

3. KaxoBbl mokasanus muHamomerpa (puc. 32)? Kaxk maMeHATCS moKasa-
HUS AUHAMOMETPAa, eCJIM cjieBa (CIpaBa) IMOABECUTH JOIOJHUTEIbLHBIN
rpy3?

Q]

mq

Puc. 32

4. Ilepswiit fuHaMoMeTp moKasbiBaeT cuuy 5 H (puc. 33). KakoBsl moka-
3aHUS BTOPOro auHamoMmerpa (mIKasia ero saxkpbiTa)? (JomosHUTEIBHO
MOYKHO DEIUTh 3aJady: ABa MaJbuyMKa PACTATUBAIOT AMHAMOMETD C
cumoirt 100 H rakaprit. Uro moxkaswpiBaeT quaHamomeTp?)

3
oH =6

9

Puc. 33

IV. Jomawmnee 3adanue: § 23*, 24; yup. Ha c. 82 (5); uHAUBULY-
aaxpHo — II., Ne 130.
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Ypok 9. NeoueHTpuyeckaa cucrema orcyéra. MpuHumn
oTHocuTtenbHocTu Manunes*

I. ITepBasa yuebnasa npobsiema ypokKa: KaK Ha IIPaKTHUKe BHIOpATh
(DIOCTPOUTH) MHEPIIUAIBHYIO CUCTEMY OTCUETA.

C momompi0 yyeOHMKa MQOKA3bIBAIOT, YTO 3€MJIA JIUINb YCJIOBHO
ABJAETCA WHEPIUAJbLHOM CHUCTeMOiI oTcuéTa. Bompoc o0 MaATHUKE
dyko mpemiyaraercda LA UHAUBUAYAJIBHOTO PACCMOTPEHUS.

II. Bropaa yuebnasa npobsema ypora — yriyOjaeHme 3HAHUN O
OPUHIUIIE OTHOCUTeJbHOCTU. CHauaja OPraHM3YIOT IIOBTOPEHME II0
sonpocam: 4TO Takoe cucrema orcuéra? [as yero oHa mpemgHasHaude-
Ha? Kakwue cucreMbl OoTcuéra HCIOJBL3YIOT B Gusure? Uro saBiasercs
0o0IIUM JIJIsT BCeX MHePIUAJbHBIX cucTeM? OQMHAKOBBI JIU KOOpPAMHA-
TBI TeJa B ABYX pasubix MCO?

Hanee 1mo yueOHUKY OIpeneasoT (Gu3uuecKoe CoAep:KaHue ITPUH-
IUIa OTHOCUTEJIhHOCTH, HA MIPUMEpax pacCMaTPUBAIOT WHBAPUAHT-
HbIE M OTHOCUTEJbHbIE BEJIUYUHBI.

II1. Jomawnee 3adarnue: § 25%, 26%.

Ypok 10*. OGoOwalowee NOBTOpPEHuUe.
CamocTtosaTenbHas paborta

3amaum ypoka: o0beIUHUTh M3YUEHHBbIe 3aKOHBI B CUCTEMY TIPEX-
CTABJIEHUI O MPUUYMHAX MEXAHUUECKOI'O NBUMKEHUS, CUCTEMATU3UPO-
BATh M3BECTHBIE 3HAHWS; IPOJOJIKUTH (DOPMHUPOBAHNE YMEHHUU BBI-
IeJIATh U ONUCHIBATH ABJIECHUS.

Ilman ypoka

Jdranel ypoKa Bpemsa, muu IIpuémbr 1 MeTOaBI
I. TloBTOpeHUe m 0G6GOOIIE- 20—25 Pab6ora c¢ Tabaureii. Bece-
HUEe U3YYEeHHOI'O na. KosanextuBHoe perre-
HUe 3amad
II. CamocrosaTenbHasa pabo- 20 Pemenne 3amau. KouTposas
Ta 3HAHUH
III. JomariHee 3amaHue 1 3anuch B TeTpamu

I. Cucremarusamnus suauuii o 3akoHax HbpIOTOHA MOKeT OBITH OP-
TaHW30BaHa CJEIYIOIINM 00pasoMm:
1. V mocku pemaroT TUNWYHBLIE 341 a Y Wu.

1. I'pys maccoi 0,5 Kr 3a HUTh HOAHUMAIOT BEPTUKAJIbHO BBEPX C YCKO-
peruem 1 M/Cz. Breruucanure MOAYyab CHUJIBI, NEeHCTBYIOINEH BEPTUKAJIb-
HO BBEPX.

50



2. C KaKUM YCKOpeHVeM [ABUKETCS CHUCTeMa TeJl, M300pasKEéHHas Ha pu-
cyake 34? Cuioii TpeHUS MOKHO IIpeHeOpeub.

my="TKr

komon

mo=1Kr m3=2 KT

Puc. 34

2. C momoipio (ppoHTAJIBbHOU OGeceqbl ITOBTOPSIOT TEOPETUUECKUIL
marepuay. OpraausyoT padoTy ¢ TAOAuIe 5: OTAe/bHLIE 9JIEMEHTEI
HOBTOPAIOT, Apyrue (POpMyJbl, PUCYHKHN) 3aIlOJHAIOT; 3aIll0JHEHUe
HEeKOTOpPBhIX Trpad (mociaemuss rpada) mpeijaraercs Ha TOM.

Bonpocwvt 0158 06cyxicOeHus: TBUKEHNE KaKUX (GUSUIECKUX O00BEK-
TOB omnuchkiBaioT 3aKoHbI HbioroHa? Ilouemy sakombsl HbloTOHA mpu-
MEHUMBbI JIUIb I MartepuanbHoii Touku? (OTBeT. Momeab mo3Bo-
JsieT IPOCTO U TOYHO OMMCATH ABUKEHME TeJia BO MHOTHUX CJIyYasx.)
ITouemy 3aKOHBI AMHAMHUKU MCIIOJbL3YIOT IPU OIMCAHUU IBUKEHIS
B MCO? Kaxkme ngBa BHUAA IBU)KEHUI HaA OCHOBE AUHAMUKU MOXXHO
BoeigesuTh? (OTBeT. MHepnuaabHOe ABUIKEHNE M B3aUMOIEHCTBUE.)
KakoB 3akoH mHepnuaabHOTO ABMMKeHUA? KaKuMu 3aKOHAMU OMUCHI-
BaroT B3ammogelicTue Tesa? MoXHO M B3aMMOJENCTBHE TeJl OINNCATDH
JUIIbL BTOPBIM 3aKoHOM HpbioTona? IlpuBenure mpuMepbl B3auMomeli-
CTBUS TeJ, AeMCTBUSA OJHOTO TeJjia Ha APYToe.

Ilpu mnepeHeceHMU MaHHBIX TaOJUIBI D B TETPaab MCIOJIL3YIOT
COKpallleH!s, YCJOBHbIE 0003HAUEHUS, HAIPUMep IPU (HOpMYIUPOB-
Ke TperTbero 3akoHa HbploToHA. ¥ TOCKM MOKeT paboTaTb OIUH U3
IMIKOJBHUKOB.

II. CamocroarensHasi padora (Ipu TPOBEJIEHUU BO3MOKHA KOH-
CYyJIBbTAIIUSA YUUTEJI).

Bapuanm 1

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

2. N3o6pasuTe cuiabl, KOTOPHIE [eHCTBYIOT
Ha Tesna (puc. 35). Beimenaure cuiabl B3a-
UMOIEUCTBUSA.

Bapuanm 2
1. Ompemenure mMaccy Teja, KOTOPOMY CHJA
1 H coobmmaer ycxopenne 0,5 m/c?. Yemy 6

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

JaKoHLl FbioToHa

ITepBsrii 3aK0H

Bropoii 3akoH

TpeTuii 3axKoH

Mayuae- | Makpockonuueckoe | Makpockonu— | Cucrema ABYX TeJ
Mas TEJO qecKoe TeJio
pusnue-
ckas
cucrema
Mogenn MarepuaibHas Marepuanshaa | Cucrema ABYyX TOYEK
cucTeMbl | TO4kKa (M. T.) TOYKa
Cucrema Ornpenenenne VIneprmasns- JInepnuaneHasa
orcyéra JICO Had
Omnmcel- PaBHomepHOe I Bixenne YCcKOopeHHOe IBVKEeHe
BaeMoe [IPSIMOJIMHEITHOE Teja ¢ B3aMMOJENCTBYIOIIX
ABJIEHUE IBVKEHMe [IOCTOSHHBIM TeJs
YCKOpEeHMEM
Dopmy- Teso (M. T.) HaxO- Cuibl, IpUIOKEHHBIE
JIMPOBKA IUTCA B IIOKOE WLJIN K B3aMMOJE/CTBYIOIINM
u dop - paBHOMEPHOM Lo TesaM (M. T.), paBHBI [10
MyJIa [IPSAMOJIMHETHOM ma=F MOZYJIXO, IIPOTUBO-
3aKOHAa IIBVPKEHIUN, €CJI TIOJIO?KHBI TI0
Ha Hero He HaIIpaBJI€HNIO, OOHON
IeIICTBYIOT JpyTVie IPUPOABI U IPUIIOMKEHBL
Tesa (M. T.) K Pa3HbIM TeJsiaM (M. T.):
- -
F 1,2 -F 2,1
PucyHox N a
TUIAY- T >
HOTO U = const a ,F
SABJIEHUS —_—
P
mg
ITpume- I B1oxenne Jlroboe JIBusxeHne nByx
pBI TIpO- CIIyTHMKA BIAJIN YCKOpeHHOe B3aMMOJECTBYIOIINX
ABJIEHUSA OT ILJIaHET IIBUKEHME: Tes: JIyHs! u 3emin,
B IIpMpPOJIEe rnajieHne TeJja LIaPOB IIpK yzAape U Jp.
Ha 3eMJIIO,
TOPMOXKEHIIE
aBTOMOOIMJIA
UT. IL
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2. Omnpegenure B3aMMOIENCTBYIOINE TeJjia, M300pa- My
3UTe Iapbl COOTBETCTBYIOIIUX cuja (puc. 36).

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

Puc. 36

rMABA lil. 3AKOHbl BSBAUMOAENCTBUS
B MEXAHUKE

HamomHuMM, uTO MexaHMKa H3ydYaeT ABUIKEHUE MAaKPOCKOIIMYe-
ckux Teji. I[IppumHOll BcexX NBUIKEHUI, KpOMe «UIeaIbHOTO» MHEPIIU-
aJIbHOTO ABUIKEHUA, ABJSAIOTCS NEUCTBUA WU B3aUMOJEUCTBUA TeJ.
BzaumogericTBus Tes MPUBOAAT K YCKOPEHHOMY ABUIKEHUIO WJIU/U
K gedopmManuAaM. B mmepBoM ciaydae TeJO MOAEJUPYIOT MaTepUuaabHOMN
TOYKOIi, BO BTOPOM — YIPYTHUM TEJOM.

B mMexaHuKe mM3yuamT B3aMMOJENCTBUSA HA PACCTOAHUU U IIPU
COIIPUKOCHOBEHUM. K IEepBHIM OTHOCAT TI'PABUTAIIMOHHOE B3aWMO-
IelficTBUE TeJl W BJIEKTPUYECKOe B3amMMOJEiCTBUE 3apA0B, KO BTO-
PBIM — yOpyroe B3aMMOJEHCTBUE Tejla W OIOpPBI (IIoaBeca), COIPO-
TUBJIEHVE IPU OTHOCUTEJIBHOM JBUKEHUU TeJ, TeJ B KUJKOCTU UJIU
raze. Kamapiii Buja B3auMoOAeUcTBUA (UIM JMEUCTBUA) OMUCHIBAETCS
cujaMu, KOTOPhIE TIO-CBOEMY 3aBUCAT OT PACCTOAHUA MEXKIY TejlaMH,
OT CKOPOCTeH NBUKEHUS W T. A. KaKOBbI 3aKOHBI JeHCTBUSA CHUJI? —
OCHOBHOIL 80NPOC TEMBI.

ITouemy Tak Ba)KHO 3HaTh, KaK M3MEHSIOTCS CUJIBI, XapaKTepu-
symolue Te uian uuble ngeiicrBusa? Ilo HamreMy MHEHHIO, TOYHBIH OT-
BeT TakoB: «B Tpéx s3axkomax HBIOTOH BBIJEJUJTI TO, UTO HE 3aBUCUT
OT KOHKPETHOTO BHUJa CHJ, IIO9TOMY OHU O0pPa3yIOT TOJBKO IYCTYIO
cXeMy MeXaHWKU KaK HayJYHOU Teopuu. Pusnyeckasd TeOpPUs BO3HU-
KaeT M3 9TOU CXeMBbI, €CJIM BBIJEJIUTH OIPEAEJEHHBIN KPYT SABJIEHUN
¥ YCTAHOBUTDL 3aKOH cuJ, yupaiaiomux nmu» (Ko6sapes U. IO.
Hrioron m ero Bpemsi. — M. : 3manme, 1978. — C. 45). B yueb-
HUKE BCTPEeUaeTCsd BBIPAKEHUE «CHUJbl B IIPUPOAE». YUUTEJI0 HaIo
HOHUMATh, YTO JBTO IIPOCTO PACIPOCTPAHEHHOe (OUIWUECKOe BhIpa-
JKeHUe, TaK KaK B yYeOHHKe IOHATHUSA «CUJa» U «B3auMoOIeiicTBUE»
OPaKTUYECKU OTOKJIECTBJSAIOTCSA. B MeTOAMKEe 5TU IOHATHUA pasie-
JSAIOTCA.

B koHIle m3ydyeHMA TeMBbI HIKOJBHUKM HOJIKHBI YMeThb BBIIe-
JATh KOHKPETHBhIEe B3aMMOIEMCTBUS TeJI, ONPENEJATh UX IMIPUPO-
Iy, XapaKTepus3oBaTh HX (PU3UUECKUMU BeJWUYMHAMU UM 3aKoHa-
MU, OPUBOJUTH NMPUMEPHI ABJIEHUMN, O0YCJIOBJIEHHBIX M3yYaeMbIMU
B3auMmojerictBuaMu. [[nd pasBUTHUA HIKOJHBHUKOB HEMAaJIOBaKHBIM
ABJAETCSA OCO3HAHHOE OBJIAJIeHVEe MeTOJaMW HAYYHOTO IIO3HAHUSA
(HabuiroeHUEe, NJIaHUPOBAaHUE SKCIEPUMEHTAa, IIOCTPOEHUE THUIIOTE3
U [1Op.), COBEPIIEHCTBOBAHWE YMEHHA BBIPAKaTh MBICJIU BCJIYX,
OBJIaJleHNEe TAaKMMU NPUEMaMU MBIIIJIEHUA, KaK aHaJIu3, CHUHTES,
abcTparupoBaHUe.
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Ypok 1. Bugbl B3auMogencTevuii u Buabl Cuin.
Cuna ynpyroctu. 3akoH lNyka

3amaumM ypokKa: MO3HAKOMUTL C BUJAMU B3aMMOIEHCTBUII B IIPHU-
poZle W BUAAMHU CUJ B MeXaHWKe; U3YyYUTh AelcTBUA gedopMUpo-
BaHHBIX TeJI W ONHCATh ynpyrue gedopmMamuy CUJIOA YUIPYrOCTU U
3aKoHOM I'yka, BBIACHUTH INPUPOAY CUJIBI YIPYrocTu; chopMUPOBATH
YMEeHUsA BBIUUCIATH U HU3MepPATh CHUJIY YIPYTOCTH; YCBOUTH JIOTUKY
Hay4YHOTO NO3HAHUA — BbIAeJIeHUe ABJIEHUSA, €ro OIIMCaHUE.

Hna sddertuBHOTO pereHus 3aziauy (OPMUPOBAHUA MUPOBO33PEHUSA
HEOOXOAVMO IIOCTOSHHO BBISCHATH IIPUYWHBI ABJIEHUN, UX CBSASU U AP.

Ilman ypoka

JTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI

I. ITocramoBka y4ueOHBIX 4—5 Becega mo Bompocam. Co-
mpobsiem ypoka. MorTusa- o0IIeHre YUUTeJsd

OUA AesATeJIbHOCTHA

II. Usyuenue u orpaborkKa 30—35 Pacckas. IlocranoBka u 06-
HOBOTO Marepuaja cysKAeHMe ombIiToB. Pabora

¢ y4eOHUKOM

III. IlomBemeHwe WUTOTOB. 5—6 OTBeTBl Ha BOIPOCHI. BEI-
IMomarlrHee 3agaHue [eJIeHNe TJIaBHOT'O

MeTtoauueckoe orcrymiaenue. Cuyiy yopyrocTu MOYKHO H3ydaThb U
IIocJie PacCCMOTPEHUsA TpaBUTAIMOHHOUN cuiabl. Ho mpenimaraeMmbiii Ba-
PUaHT M3YyYeHUs WMeeT DAJ IPEeUMYINecTB: a) 3HaHMe 3aKoHaA ['yka
IaéT HaM BO3MOXKHOCTH OCO3HAHHO WMCHIOJIb30BaTh IMPUOOD AJA U3Me-
peHudA Apyrux cmi; 0) 3TOT MaTepuas BBITOJEH A Hadyajia TEMbl —
KOHKPETHBIN U TPAAUIIMOHHBINA, C BO3MOYKHOCTBIO IIPOBEeNeHUA (PPOH-
TAJIBHOTO BKCIEPUMEHTA.

I. AKkryanusanusa sHaHUi, co3maHue MO3HABATEILHON MOTUBAIIUU,
3HAKOMCTBO C IeJAMU HIYUEeHUd MaTepuajia 00eCIeuYMBAIOTCA IIPU
mpoBefeHUN Oecedbl. NO 80nPOcam: B YEM COCTOUT OCHOBHAA 3amada
mexanuku? Kaxk oHa perraercs skcrepuMeHTaJ bHbBIM MertomoMm? (O T -
BeT. IaMepeHreM KOOpAMHAT U BpeMeHH.) Ynob6Ho ju sTo? Kak oHa
perraercss Teopermueckum meromom? (OTBeT. Hanmpumep, aasa pas-
HOYCKOPEHHOTO IBU)KEHUS HaJ0 M3MePUTh HadvalbHbIe KOOPAWHATHI
W CKOPOCTh, M3MEPUTH WU BBIUUCJIHUTH II0 UTOTAM M3MEPEeHUM yCKO-
peHUte, MCIIOJb30BaTh (POPMYJbI KMHeMaTuKu.) Kak MOXKHO ompene-
JauTh ycKopeHue? MOMKHO JIM MCIIOJIB30BAaTh BTOPOI 3akoH HbioToHa?
Bcerga su yno6HO m3MepATh AeHcTByMOINy0 cuiay? Kax e€ MoxxHO
ompenenuTh Teoperuuecku? (Ha sror Bompoc moxa HeT oTBera.) UTo
JKe HYKHO 3HATh IJIA TEOPETUYECKOTO BBIYUCJIEHUS YCKOPEHUA B JU-
Hamuke? (OrBerT. 3HATH, T. €. U3MEPUTh WU PaACCUUTATh, Maccy,
uMeTh GOpMysaTy AJA pacuéTa CUJIBI.)

II. iTak, oT uero 3aBUCAT CUJBLI B3auMmojericTBus ten? Ilas pe-
IIeHuA 9TON YueOHOll npob/emb. HALO CHadajla PacCMOTPETh 8uUdbl
83aumodeiicmeus me..

54



1. Ha nmocke moaroroBsieHa tabsuiia (taba. 6). YuurTenab AeMOH-
CTpUPYET IIPUMEPHl B3aMMOLEMCTBUS TeJ KasKIOTO0 BHAA, KPATKO
packpbiBaeT U OOOCHOBBIBAaeT UX MPUPOAY. BbL600: B3amMoOaeHCcTBUS
TeJ OLIBAIOT Pas3HbIe, U CUJILI B PA3HBIX CJIyYadX 3aBUCAT OT PA3HBIX
mapaMeTpoB; OTCIOIa 3ajlaua — HaJ0 9Ty 3aBUCUMOCTb M3ydyaThb. Kpo-
Me OTOOpPasKEHHBIX B Tabiuile (PyHIaMEHTAJILHBIX B3aMMOIEHCTBUIL,
B (pu3MKe MUKPOMUPA CYIIIECTBYIOT eIl JBa TUIA B3aUMOIENCTBUN —
cuibHOe (smepHoe) u ciaboe.

Tabruua 6

BI/IIII;I 1 MPOABJEHUA MEXaHUYECKHUX BSaHMOJIef[CTBHIL;I

IIpupoma B3ammMomeCcTBUIL

Bup
B3aMMOIeHCTBUSAL
TPaBUTAIMOHHAS 3JIeKTPOMAarHUTHASA
Ha paccroauaun I'paBuranuonnoe npu- | IIpurakeHue u orras-

TAXKEHUe JI00BIX TeJ, | KMBaHUE 3apAN0B
UMEIOIIUX MAaccy

ITpu conmpurocHoBeHum | I'paBuTanmmonHoe npu- | 1. OrraskuBaHue yIpY-
TAMKEHUE TeJ ro fehopMUpyEeMBIX TeJl.
2. CompoTuBJieHUE IBU-
JKeHUI0 TIPU OTHOCH-
TEJIHOM IlepeMeIleHUH
TeJst

2. Vcrnonb3ysa OMOPHBIN KOHCIEKT (Tabj. 7), yuuTes b pacCKasbIBa-
eT o cuje ymnpyroctu. HamomMuHaeM, UTO yCBOeHUE 3HAHUIU He aBTO-
MaTUYeCKU U He HANPAMYIO CBA3aHO ¢ uX coobmieHueM. IlosTomy
pacckas HOJIKeH ObITb KPaTKUM, JOTMYHBIM, ONHUPAThCA Ha UYYB-
CTBEHHYIO HATJISAHOCTH (PUCYHKHU, cXeMmbl). Huike IpPUBOAUTCSA II0-
cJIeq0BaTeJIbHOCTh PACCMOTPEHUA MaTepuaJia.

Tema wmoryT uamMeHATL (GopMy uau pasMmepbl. lledopmupyemoe
Teno (c Mayiof yupyro# medopmaliueii) AeiicTByeT HA IPUKOCHYB-
mreecss K HeEMY TeJio. OTO MOKHO HAOJOAATh HA OmbITax. Onbimol:
a) m3rub MeTaJIMYECKOll JUHeHKU m e€ melicTBue Ha PYKy; 0) pac-
TSOKEeHNEe U CyKaThe IPYKUHBI U e€ MelicTBUe HA I'PYy3 WU TeJo.

Bonpocvt 0 00cyxdeHus: Kak moKasaThb, dTO Aedopmupyemoe
TeJo melicTByeT Ha Apyrue teaa? Kax ompemenuTh cuiay yImpyroctu?
3aBuCHUT JIM CHJA YIPyrocTu oT medopmanuu?

KakoBa mpupona cuiabl yIpyrocTu — cJjenyioliad yueOHas npo-
6aema. IlocmegoBaTeIbHOCTE paccKasa: 1) Tejla COCTOAT W3 YACTHIIL,
HanmpuMep 13 aTOMOB, aTOMbI COCTOAT U3 3apPAKEHHBIX YaCTHUI[ —
9JIEKTPOHOB W AJepP aTOMOB; 2) B OOBIYHOM COCTOSHUHN CUJbI IIPU-
TSXKEHUS W OTTAJIKUBAHUSA 3apPAKEHHBIX YaCTHUIl YPABHOBEIIUBAIOT
Opyr Apyra; 3) MpU CKATUU PACCTOSHNE MeKIy JacTUIAMU YMeHb-
IIaeTcsi, BO3PACTAIOT CHJbl OTTAJKMBAHUSA, IIPU PACTAKEHUU, Ha-
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Tabauya 7
Cuna ynpyrocTy

DAKTH]
o fIByenue gecpopmanuy Teg —
pacTsiKeHne, coxaTye, U3rud, KpydeHue
e JleiicTBue epOpPMMPOBAHHOIO TeJa
Ha JIpyTue TeJa

Monens
* Cuna ynpyroctu Fy, Kak XapaKTepPUCTVIKa
IeicTBus AedopMMPOBAHHOTO TeJja

* IIpupona cnibl yIpyrocTy — M3MeHeHue
BJIEKTPMUYECKOT0 B3aMMOIECTBIUA JacTUI] Tea

o ) o ) o
o [} [¢]

o (o]
o0 0 0O F
o O 0O 0 ©

* 3akoH ['yka nja mainbix gedpopmarmit: F,. =—kax

PacrasxeHne | g °

o

o
o
oo
=1l
op0
o

o, 0f|lo o

e KécTrocThb k — mocToAHHAS BeJMdMHA
JIJIS JAHHOTO TeJia;, 3aBUCUT OT MaTepuaJa,
opMBI TeJa 1 Ip.

Cnepcreusa
* Buab! cis1 yOpyrocTi: CuJia peakIiuy OIOPbI M
IIoJiBeca, BeC TeJa
e Pousb cuit yopyroctu B mpupojie, TEXHUKE, ObITY
e JIpyskuHHBIE BeChl
* Pacuér nedopmariui

56



000pOT, HECKOJBKO BO3PACTAIOT CHUJIbI MPUTAMKEeHWs. BoT mouemy Je-
dopMupyemMoe TeJOo NEeMCTBYyeT Ha Apyrue Teja. [lpuwunHa neicTBusa —
SJIEKTPOMATHUTHOE B3aWMOENCTBUE 3apAKeHHBIX YaCTUIl, U3 KOTO-
PBIX COCTOST TeJia.

OT 4Yero 3aBUCUT CHJIA YIPYTrOCTU — PeEIIeHUe 3TON YueOHOll
npobsemv. obecrieumBaeTCcs C IIOMOIIBIO 3YKcrepuMmeHTa. Onbim:
K IPYKHUHEe II0CJIef0BaTeJIbHO IIOABEIINBAIOT Ipy3nsl Maccamu 100 r u
200 r, usMepAOT YIAJUHEHNEe U OIPEIeJd0T CUJIy YOPYTroCTH, Ha I0-
CKe YYEeHUK CTPOUT rpadmK, yUUTEJb 3alKUCHBIBAeT (POPMYJy 3aKOHA
nasa cunel: F = kx.

Bonpocwvl 0na opzanusayuu Oecedvl: KaK HaIpaBjeHa CHUJA YIPY-
TOCTU TPYKUHBI Ipu eé pactsskenuu? Kyma ona mpuiioxena? Vsme-
HAEeTCS JIM CUJia YIPYTOCTH IIPU M3MEHEHUU YIJIUHEHUS MPYSKUHBI?
Kak saBucur sHaueHue cujibl F OT 3HaueHUS yAJIUHEHUS X7

Ot uero s3aBucur xkéctkocth £? (OTBeT: or Mmarepuajaa, oT Gop-
MBI Teda.) UnnmocTpanusa: OBe NPYKUHBI, OJUHAKOBBLIE TI'DPY3bI,
pasHoe yIJInHEeHVe, Pa3Hasd YKECTKOCTh.

3. BOJIBIIIMHCTBO TEJI B OKPYIKAIIIEM
HAC MUpe CONMPUKAacaeTcsa MeyKAy coDOii: F
KHUTA JIE}KUT Ha CTOJIEe, YUYEHUK CUAUT
Ha cryJjae... IIpy 9TOM BO3HUKAIOT Je-
dopmamuu, AEeWCTBYyeT cujga YIPYTroCTH

(puc. 37). [aérca ompeneseHUe CHUJIBI mg
peakmnuu omopsl (moaBeca), ¢ IIOMOIIBIO
PUCYHKOB BBISACHAETCHA, KyLa IPUJIOMKE- Puc. 37

HA ¥ HaIpaBjeHa 3Ta CHJa, KAaKoe OHa
nMeeT 3HAUEHUE.

4. ®poOHTAJBHO OPraHU3YeTCs pelleHre d3KCIepPUMEeHTAaab-
HOMW 3amayvu: IOKayKUTe, BBIIOJIHSIETCS JIU AJIA Pe3UHKHN 3aKoH I'yKa.

Ob0sexm uccnedo8aHus: pesUHKA IJIUHON 15 cm.

OGopyanoBaHUeE: Pe3sUHKA, TUHAMOMETD W JIMHEHKA.

OTuér: mocTpoenue rpaduKa U BBIBOJ, OTBETHI HA BOIIPOCHI.

II1. Bonpocst 0 nodsedeHuss umozogé ypoKa: MHOTO JIA BUIOB
cun B mpupoge? (OreBeT. B Mexammke M3ydalOT B3aMMOIEHCTBUS
BCEro ABYX THUIOB — 3JEKTPOMATHUTHOE U TrpaBuTanuoHuHoe. OHU
MPOABJIAIOTCA MMO-PA3HOMY B PA3HBIX CJyYasSX HA PACCTOSHUU W IIPU
CONPUKOCHOBEHUM TeJ. B TOYHOM CMBICJIE BOIIPOCA CHJI B IPUPOAE
"er.) KakoBa mpuposa B3auMOIeHCTBUS ABYX IIapPOB IIPU WX YIPY-
rom croJakHoBeHnn? OxapakTepusyiTe B3aMMOAENCTBHE KHUTU U
cToJia.

Homawnee sadanue: § 27, 34; II., Ne 158; mHAUBUAYATIBHO —
W3TOTOBUTH MPOCTEHINNI AUHAMOMETD.

Ypok 2. JlabopaTtopHas pab6oTa
«A3amepeHne XXECTKOCTU NMPYXUHbI»

3amaum ypoka: c)OpMUPOBATH YMEHUA NIPOBOAUTH OUBITHI IO [e-
dopmamuu pacTs:KeHHus, ONUCHIBATHL €€ C MOMOINbI0 3aKoHa ['yka,
BBISICHATD MPUYUHBI U OIPENeATh MOTPEeIIHOCTH W3MEePeHUd.
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Ilman ypoka

Jdranel ypokKa

Bpemsa, mun IIpuémsr u1 MeTOaBI

I. ITocramoBka yueGHBIX
npobsiem ypoxa. Mortusa-
nusa AesATeIbHOCTH

II. Isyuenue m orpaborka
HOBOTI'O0 MaTepuasa

III. IloxBemeHWE WTOTOB.
HomatrHee 3ajaHVe

4—5 Becema mo Bompocam. Co-
o0II[eHre YUUTEJIs

30—35 Pacckas. IlocranoBka u 00-
cysKIeHue ombITOB. Pabora
C y4eOHUKOM

5—6 OTrBeTBI Ha BOIPOCHI. BrI-

AeJieHue rJjIaBHOI'O

F.H

—_
L

0 20 40 60 80100 x, MM

Puc. 38

I. Yuurens coobmiaer nopsadok pa-
6omuvl: wu3ydyeHme (M WCIOJIH30BAHUE)
UHCTPYKIIMK (BBLAAETCS HaA HapTry),
IpoOBeJleHre OIBITOB M O(OpMJIeHUE pe-
3ysabTaToB. ITopsadok ogopmaerus pabo-
mul: Ha3BaHUe; 000PyAOBaHUE; KpaTKas
TEOpPUsA C PUCYHKOM OIIbITA, Ha3BAHUEM
ABJIEHUS, (POPMYJION 3aKOHA U PACUET-
HOM (popmysIoii; Tabyuila pPes3yaIbTaTOB,
BBIUMCJIEHWE TIOTPEITHOCTel U BBIBOI,
pellleHrie KOHTPOJbHBIX 3aJaHUid.

Bonpocst 01 noemopeHus meopuu:
nedopManua Kakoro (GU3NIecKoro o0b-

exTa (Tesa) usyuaerca B pabore? Kak maswiBaercsa sra gedopmarua?
Kak MOKHO m3MepuUTh CHUJIY yOpyroctu npy:kuHb? UTOo XapaxTepu-
3yeT X€cTKoCcTh? UTO HY)KHO 3HATh JJa eé omnpenesieHusa? KakoBbl
OIPUYUHBI TOTPEIITHOCTel B OMBITE ([EeMOHCTPUPYETCS OIBIT)?

II. IlpuBenémM mpumMep PacUETOB.

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 IIOTPEITHOCTHh IIPW BBIYMCJIEHUN KECTKOCTHU paBHa:

A A
g = 28
m g

Ax 0,002 xr
x 0,100 xr

0,2 M/c2 1 MM
2 +
10 m/c 24 mm

= 0,08.

ITo rpaduKy cpenHee 3HaAUEeHME KECTKOCTH IIPYsKUHBLI paBHO 42 H/M
(puc. 38). Orcroma abCcosIOTHASA HOTPEITHOCTD BBIYUCIIAETCS CJIEeAYIO-

M 00pasoM:

Ak = kye = 3 H/m.
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B wurore mosryguaem oTBerT:
k =k, = Ak = (42 = 3) H/m.
III. ITonBemeHUEe UTOTOB.

KoHTpoasHbIE 3adaHUA
Bapuanm 1

1. Or yero 3aBUCUT KECTKOCTb HNPYKUHBI? V3MEHATCA JI1 PE3yJIbTAThI OIIbI-
TOB, €CJIM B3SITh [[B€ OJWHAKOBBLIE MPYKUHBI, COeJUHEHHBIE MAPAJLIEIBLHO?

2. C momomrbio rpadguka (cM. puc. 38) IpeAcKaKuUTe yAJUHEHUEe MPYsKUHBI
upu pevicrBuu cuabl 1,5 H. IToaTBepikgaeTr Jid OIBIT 9TO TEOPETHUUECKOE
upenckasanue? (BBIIOIHUTE ONBIT M 3aIIUINNTE ITOKA3aHUA.)

Bapuanm 2

1. KaxkoBbI IPUUYNHBI MOTPEITHOCTEH IIPU MOCTAHOBKEe OombITOB? Kak mMoik-
HO yMmMeHbmIUTH norpemtHoctu? (Ilepeunciaure, pAgOM YKaKUTe IPUEM
YMEHbIIIeHUA. )

2. JIomOJIHUTENbHO K O0OPYAOBAHUIO JaHA NPYyKuHA. KaKk OIeHUTH 3KECT-
KOCTb JOIOJIHUTEJIbLHOM IPYKUHBI: 00JbIe oHa muian Her? Kak sTo cue-
JIaTh IIPOIIe Bcero?

Homawnee sadanue: I1., Ne 157; nHAMBUAYaJIbHO — BKCIEPUMEH-

TaJbHO ONPENEeJHUTDL KECTKOCTh IMPYKUHBI OBITOBOTO Oe3MeHa.

Ypok 3*. PeweHue 3apay (peseps yuutens)

3amauu AJIsT ypoKa momo0paTh CPaBHUTEJIHLHO JerKo. B uacTHOCTH,
PeKOMeHyeM pelIuTh HeKOTOpble TUIIOBbIE 3 a1 adu.
1. Ompenennre, OAMHAKOBA JHU KECTKOCTL IIPYKUH, M300PaAKEHHBIX HAa
pucyske 39.
2. ITouemy HabJsIO[aeTcsi HepAaBHOMEPHOE PacCTAKeHUe IOABEIIeHHO! Ipy-
"KUHBI, M300paKEHHOM Ha pucyHke 407?

3. OKCIepUMEeHTAJbHO [TOKa’KUTe, UTO KECTKOCTH [ABYX OAUHAKOBBIX U
IIOCJIeJOBATEJIPHO COENUHEHHBIX IIPYIKUH OTJINYAETCA OT KECTKOCTHU
OIHOM IIPYKUHBI.

4. C KaKUM yCKOpeHHeM OyJIeT ABUTaThCI TeJO0, M300pakKEéHHOe Ha PU-
cyake 41? Cuioil TpeHUA MOYKHO IpeHeOpedYb.

Homawnee sadanue: § 35%.

100r

ENTITITTS

=z

My =1Kr Puc. 41
my=1Kr

Puc. 39 Puc. 40
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Ypok 4. 3aKOH BCEMMUPHOro TAroteHus

3amaumM ypoKa: M3yUYWUTh I'DABUTAIMMOHHOE B3aMMOJEHCTBUE TeJl U
3aKOH BCEMUDHOTO TATOTEHUS; O3HAKOMUTH YUAIUXCA C JIOTUKOU
HAYYHOI'O IIO3BHAHUSA IIPU OTKPBITUU 3aKOHA BCEMUPHOTO TATOTEHUS.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. IToBTOpPEHHE 5 Becena mo Bompocam
II. VsyueHure HOBOTO Ma- 20—25 Pacckas. Becema. Pa6ora c
Tepuaja YUYeOHUKOM
II1I. CoBepilleHCTBOBAHIE 15—20 Pemenne sagau. ITosTOpe-
3HAHUN HUEe Teopuu
IV. omariirHee 3amaHue 1 Coob11ieHre yUYnTes s

I. 1 ecTecTBEHHOrO IIPOAOJIMKEHUS pasroBopa O CHUjIaxX Ba3au-
MozelicTBUA TeJd (PPOHTAJBHO IIOBTOPSIOT BOIPOC O CHUJIE YIPYTOCTHU
(cm. Tabn. 7). Bonpocwbi: KaKoe AeWCTBUE OMMCHIBAET CUJA YIPYroc-
tu? (OrBerT. [HeilictBue medpopmMupoBaHHOTO Tesa.) Ilpu Kakux yc-
JIOBUAX BO3HUKAET 39TO AeiicTBue? MOXKHO JU CHUJION yIPYTOCTH OIIM-
caThb cpasdy [aBa [neiicTBusa mnpu B3aumomeiictBuu ten? (OrsetT. la,
c yuéToMm TpeTbero 3axkoHa Hproroua.) O uém ropopuT 3akoH ['yxa?

II. Ceroguss Ha ypoKe M3y4yaeM HOBBLIA BUJ B3aUMOOEUCTBUSI —
TPABUTAIIMOHHOE B3aMMOJEHCTBUE.

1. O6 ucropuu oTkpsiTus. C faBHUX IOp JIIOAAM OBLIU M3BECTHBI
TaKkue sBJEHHUsS, KaK CBOOOLHOE IIaJleHHe TeJI Ha 3eMJI0, IBHKEeHNe
JIyubl Bokpyr 3emuan. Ho ocosHaHue ABJEHUS TATOTEHUs, TeM Oojiee
OTKPBITHE 3aKOHA, 3aHAJJ0 AJuTebHoe BpeMsa. OcoO0eHHO O6O0JbIIOi
Bkjaan BHecau U. Kemmep, P. I'yk. Ilocaeguuit B 1674 r. mumcad:
«Bce Tesa... 00HAPYKUBAIOT CUJIY NPUTAKEHUS UIU TIKECTH, Ha-
IpaBJIEHHYI0 K WX IEHTPY». I[lo3Hee OH BBICKa3aJ NIPEAIIOJOKEHUEe
00 00paTHO IPOIOPIIMOHAJBHON 3aBUCUMOCTU MOXIYJSA CHUJBI OT pac-
cToAHUA Mexxay Teaamu (cm. mompobuee: Cmaccruii B. . Hcro-
pus ¢usuxku. Y. 1. — M. : Beicmraa mkosaa, 1977. — C. 140—144).

2. OrkpsiTHe. HbBIOTOH IIepPBLIM TeOpeTHYECKM [I0Kasajl, dUTO
MeXKIy JIOOBIMHU TejlaMH CYIIIeCTBYeT B3aWMOAeHCTBUEe — B3aWMHOE
OPUTAKEHUEe, HAINEJ TOUYHBIA KOJIMUYECTBEHHBIA 3aKOH U YCIIEIITHO
IPUMEHHNJ ero AJis O0bsACHEeHUA ABM)KeHUusA JIyHbI U miaameT. Takum
00pas3oM, IIPEAIIOJI0KEeHNA, TUIOTE3bl, JOTAAKU MPEAIIECTBEHHUKOB Y
Hrrorona npuobpesnu ¢opmy Hayusoil Teopuu. OH mumcan: «Tdarore-
HUe CYIIIeCTBYeT KO BCEM TeJiaM BOOOIIe U IIPOIOPIIMOHAJIBHO Macce
KajKJOTO0 M3 HUX... BCE IJIAHETHI TATOTEIOT APYT K APYTY... TATOTE-
HUEe K KalKJoW M3 HUX B OTAEJHHOCTA O0OPATHO IIPOIOPIIMOHAIBLHO
KBaZpaTy PacCTOAHUA OT MecTa IO IeHTpa STOH IJIaHeTHl...» (Xpe-
cromMaTtud, c. 35).

mymy
VYuurens sanuckiBaeT (opmysay 3akoHa: F = G

R2
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Bonpocv. nisi MEPBUYHOTO 3aKpeIJIeHWs MaTepuaja: B YEM BBI-
paskaeTcs TpaBUTAIMIOHHOEe B3aummojeiicTBue Tesi? OT uero 3aBUCHUT
cuja, XapakTepuayiollasi B3auMHOe Nputsixkenme ten? Kak moka-
3aTh HAJWUMe B3aMMHOTO MPUTSKEeHUA 3eMJU U, HAaIpuMep, KHUTHU?
(OrBer. Temo, mpemgocTaBiieHHOe caMOMy cebe, ABUIKETCA C yCKope-
HUEeM BHU3. ITO MOXKHO JOKal3aTh JKCIEPUMEHTAJbHO. 3HAUUT, Ha
Hero jgerictByer 3emiys. Ho corsiacHoO TpeThbeMy B3aKOHY AUHAMHUKU
U TeJ0 C TaKOi Ke cujoii meiicTByeT Ha 3emuio. IIpobGiema — Kak
3a()KCUPOBATH ATO neiicTBue?)

3. Yraybienue 3HAHUN TMPOUCXOAUT MIPU PEIeHUU npobJiembl: KaK
000CHOBATh 3aBUCUMOCTH CUJIBI BCEMUPHOTO TATOTEHUSA OT MAacC B3au-
MOJEMCTBYIOIUX TeJ U OT PacCTOAHUA Me:xkAy uHuMmwu? [[as moucka
oTBeTa opraHmsyerca pabora ¢ yuedbHuKoMm (cMm. § 28). B saBucumocTu
OT TOATOTOBKHM KJAacca MaTepuajl pacCMaTpUBAIOT B PasHOM O0BEMeE.

Bonpocwvt 0ns opeanusayuu Oecedvl: Kak HBIOTOH 00BACHAT QaxT
OIMHAKOBOTO YCKOPEHUs CBOOOAHOTO mmajgeHus mJsd Bcex Ten? Kakr
IOKasaTh, YTO CHJa TSMKEeCTU, Aeii-
CTBYIOII]as Ha KHUTY, B3aBUCUT OT
maccel 3emun? Kax HboOTOH 00BsC-
HAJ 3aBUCUMOCTb CUJIBI BCEMUPHOTO
TATOTEHUSA OT KBajapara paccTos-
HuA Mexxkay reramu? OIMHAKOBO JIU
yCKOpeHue CBOOOAHOTO MageHus y
TOBEPXHOCTH 3eMJIM W Ha BepIINHE
IdBepecra? (Cm. CmopaBounuk.) Ilo-
uyemy HpIOTOH paccMmaTpuBajJ Bl3au-
mogerictBue 3emuau u Jlyuwsi? Kak c
TOMOIIBI0 SKCIEPUMEHTa [I0Kas3aTh,
YTO CHJIA BCEMUPHOTO TATOTEHUSA
3aBUCHUT OT Maccel Tejsa (puc. 42)?

4. Cvmbici 1 3HaueHue BeJnuuHbI G. B dhopmysy 3aKOHa BCEMUPHO-
IO TATOTEHUS BXOAUT T'PaBUTAIIMOHHASA MOCcTOAHHAA (GG. O UéM OHaA «Io-
BopuT»? Kak eé ompemenuts? (Ciaeayer mog4epKHYTh, UTO 3HaueHue G
MOYKHO OIIPeNeJIUTh TOJBKO 13 ombiTa.) VI3 ¢opMyJsIbl 3aKOHA IOJYUaROT
BbIpasKeHue i pacuéra (G, pacKpbIBAIOT (DU3WUECKUII CMBICJI 9TOII Be-
JUYUHBI, KPaTKO coobiratoT 06 ombiTe 'enpu KaBengura (1731—1810),
IPUBOAAT 3HAUEHNE ITOCTOSHHONM M MHTEPHpPeTUpyIoT ero (tabua. 8). 3ua-
YeHMe TPABUTAIMOHHON IIOCTOAHHON MasIO, TaK KaK Maja CHUja IpHu-
TSYKEHUA OBYX TeJ Maccod mo 1 Kr Ha paccToaHuu 1 M, 4TO U 00b-
SCHSIET «HEe3aMEeTHOCTh» CHJIbI MPUTIMKEHUS Y OKPY/KAIOIUX HAC TeJl.
Cua 3aMeTHa, €CjJW Macca HO KpaliHeil Mepe OJHOrO W3 TeJsl BesimKal
(WKenmaTenbHO COOOIIUTH AAHHBIE B3aUMOMAEHMCTBUA ABYX KHUT U T. II.)

III. OrpaboTka 3HAHUU MIPOMOJKAETCA MPU PEeIIleHnuu 3a;ad, Ha-
npumep:

Mo2xHO M C TOMOIIBbIO 3aKOHA BCEMHUPHOIO TATOTEHUS PACCUUTATH MAacCCy

Coanma?

JlonosiHumenibHble 60NPOCHL: UTO IJIA ITOTO Hamo 3HATH? MOXKHO
JU 3TU JaHHBbIE IIOJYYNUTh 9KCIlepuMeHTaIbHO? Pagumyc opoutsl 3em-
am — 1,5 - 10 w, nepuox — 3,1 - 107 c.

Puc. 42
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Tabauya §

Cuina BCENYOFOro rslrorervsl

I a4 1
DaAKTHl
o fIByleHMA B3aMMHOTO IPUTAYKEHNA JIIOOBIX TeJ Ha
paccroaauy — Jlyabl 1 3emin, A0JI0Ka U SeMJIU U Jp.

o JleticTBue 3emJy Ha TeJja; cuja TsaxecTu F, = mg
KaK XapaKTepPUCTUKA 3TOTO IeMCTBUA

Monens

* YHUBepPCAJIBbHOCTH T'PABUTAIVIOHHOTO
B3aMMOJIEVICTBUA B IPUPOJE — BCE TeJa U YaCTUIIbI
“ssie YUIACTBYIOT B HEM
* Mopgeab B3aMOAECTBUSA: Ha PACCTOSHUN
MesKy TeJlaMy MTHOBEHHO, 0e3 ITI0CpeJHIKOB

* 3aKOH BCEMUPHOTO IPUTIKEHNUI —
re’naJbHoe OTKpbITHEe HbproToHa (1667):!
mymy
F=G Ty
* IJKCIepUMeHTaJIbHOe ompeaeaenne G —
omnbIThl RaBenauina (1798) =
MeTOJl KpyTUJILHLIX BecoB, G =6,67-107" H'MZ/I{I‘Z

2
A=)
Cnenpcrayvs
* ObbACHEeHMe IPUPOLI ABVKEHNA TIJIaHeT.
Brracuenne npuunHbl TpuIMBOB Ha 3emute. IloHnMa-
HIle «HEe3aMETHOCTU» CUJIbI BCEMVPHOIO TATOTEHUA
IJIA OOBIYHBIX TeJI

e IIpo6siemMa: eCTb JIM IPAHUITHI IIPYMEHVMOCTY 3aKOHA
BCEMMPHOTO TATOTEHMUA?

B 3akjgioueHMe ypoKa OOCYKIAIOT B0MPOChbL: TOUYEeMy 3aKOH B
OpAMOM CMBICJIe HPUMEHUM [JIs cJydas B3auUMOAENCTBUS MaTepu-
aJIbHBIX TOueK? A Kak ObITh B mpotuBHOM ciaydae? (OrsBert. Cuay
BCEMUPHOTO TATOTEHUS MOIKHO BBIUMCJIUTL B JHOOOM ciy4yae, HO
caejaTh 9TO ciaokHee.) HabGaiomaercsa Ju OpUTSKEHUE Tel IIPU UX

62




conpukocHoBeHun? Kak ocyiecTBisgeTcsa TI'PaBUTAI[MOHHOE B3aMMO-
neiicrBue? (OrBeT. HpIOTOH Ha 9TOT BONPOC OTBETA HE 3HAJ, HO
npobsiemy mnouummasi. OH mucan: «IIpuumHy Ke 3TUX CBOMCTB CHJIBI
TATOTEHUSA S OO CUX TODP He MOT BBIBECTU U3 ABJIEHUI, TUIIOTE3 Ke
s He m3MBIILIAI». Ceiiuac B GuU3UKe NPUHATO, UTO B3auMojelicTBUe
OCYIIECTBJISIETCS C TOMOIIBI0O T'PAaBUTAIMOHHOTO IoJadA.) IlpuBemure
mpuMepbl ABJEHUH, 3a IPOUCXOKAEHNE KOTOPBIX OTBETCTBEHHO rpa-
BUTAIMOHHOE TPUTSKEeHUe Tell.
IV. Jomawnee 3adanue: § 28; yup. Ha c. 95.

Ypok 5. Cuna taxectn u Bec tena. HeeecomocTtb

3amauMm ypoKa: COBEpIIeHCTBOBATh 3HAHUS O TPAaBUTAIMOHHOM
B3aMMOJeiICTBUM; BBeCTH (PUBMUYECKUE BEJIUUYUHBI «CHUJIA TAMKECTH»,
«Bec Tejga»; c)OPMHUPOBATEL IIPEACTABJIEHNE O ABJEHUN HEBECOMOCTH;
copMUPOBATh YMEHUS BBIJEIATH AeicTBre 3eMJIM Ha Teja U Xapak-
TepHU30BaTh dTO IeMCcTBUE.

Ilman ypoka

JdTambl ypoKa Bpemsa, mun IIpuémbr 1 MeTOaBI

I. IlocranoBKa y4YeOHBIX 4—5 Becema mo Bompocam. Co-
nmpobiem ypora. MoruBa- o0IIleHNe yUYUTeA

OUsA AesTeJIbHOCTHA

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

C yUeOHUKOM

III. IToxBemeHme HUTOTOB. 5—6 OTBeThl Ha BOIPOCHI. BBI-
IMomarrHee 3ajmaHue JleJIeHue TJIaBHOT'O

I. Knacc paGoraer mo nByMm Bapuantam. 1o nepsomy eapuarnmy
BOCIIPOU3BOAAT TeOpPeTUUYeCKuil marepuaa B (opmMe OIOPHOrO KOHC-
meKrTa (3ammcu B TeTpanAx, monoOHbie Tabsuie 7). Ilo smopomy 8a-
puanmy THUCHMEHHO OTBEUAIOT HA B0NPOCHL: KaK H3MEHHUTCA CHUJa
OPUTSKEHUA MeKIy [OBYMs TeJaMU, €CJIW MAaccy OJHOTO U3 HUX
yBeauuuTh B ABa pasa? OrBer obocuyiiTe. Kak ompemenuTs rpasBu-
TannoHHy0 mocTosaHHyi? Kakoe eé cmbica? CylecTByeT Jin IpaBU-
TalMOHHOEe TPUTSKeHre KHUr B moprdenae? MoXHO Ju 9TO IpPOBe-
puTh dKcmepuMeHTa bHO? ECTh JIM IpPAaHUIBI IPUMEHUMOCTH 3aKOHA
BCeMUPHOTO TAroTeHus? OTBET IOACHUTE.

II. [lna mocTaHOBKRYM YyueOHOl npobJiembl OOCYKIAIOT 60NPOCHL: Ka-
KHe MpUMepbl I'PAaBUTAIMOHHOTO B3aWMMOIENCTBUA TeJ MOMKHO IIPU-
Bectu? Kakoe u3 TrpaBUTAIlMOHHBIX B3aWMMOIEHCTBUI B YCJIOBUSX
3emuin umeer ocHoBHOoe 3HaueHume? Ilouemy? (OTBeT. 9TO B3auMO-
melictBue 3eMJyid M JIIOOOTO IPYyroro Teja. B ycaoBuAX 3eMJIU TOJIb-
KO caMa 3eMJid UMeeT JOCTATOUYHO OOJIBIIYIO MAaccCy, T. €. JIAIIbL OHAa
nelicTBYeT Ha TeJjia C 3aMETHOII CUJION NpuTAKeHudA.) llelicTByeT Jiu
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Tejio, HampuMep MAY, Ha 3emao? CyIiecTBeHHO JU AJsd 3eMJIU TaKoe
(unu momobOHoe) meiicTBUE?

Wrak, oCHOBHBIE 80NPOCHLL HOBOTO MaTepuaja: Kak OIpeaessaeTcs
cuja, XapakTtepusyiolasa gelicTBue 3emau Ha Teso? Kak eé mpoire
BRIUNCAUTE? OT uero oHa 3aBUCUT?

1. syueHre HOBOro MaTepuaja IIPOLOJIKAeTcsa B Oeceme IO 80-
npocam: Kak Ha OCHOBE 3aKOHA BCEMHUPHOTO TATOTEHUS OIMPENeJTUTh
cuny neiicTBuA 3eMJI Ha TeJio, T. e. CUIy TsyKecTu? (3amuchk Gpopmy-
abl HA pocke.) Ot uero saBucut sta cuyaa? (OrseT. Or Macchl Teia,
OT paccTosgHUsA A0 meHTpa 3emuau.) A or maccel 3emau? (OTBerT.
Ia, saBuUCUT, HO Macca 3eMJU — MNOCTOAHHAA BeJIUUNHA, O3TOMY...)
MosxkHO JM OIpejenuTh CUIYy TSAMKECTH Ha OCHOBE BTOPOrO 3aKOHA
Hruiorona? Ha mocke samuchbiBaioT ()OPMYJbI, HA OCHOBE UX CpaBHe-
HUS IOJIYYAIOT BBIPAKEHHUE OJId YCKOPEHHsA CBOOOLHOIO IIaJeHWs:

M
F—sz mM M
R mg=G— = g=G—;.
F=nmg R R

Kakoii HOBBIII 661600 MOYKHO cHeaTh M3 IOJYUYEHHOTO BBIpaKe-
Hua? (OTBeT. YCKOpeHHe CBOOOTHOIO MaJeHWs HEIOCTOAHHO, 3a-
BHUCHUT OT BBICOTHI HaxoOKaeHUsa Tejna Han 3emuéii. ITo Bo3aMoxkHOCTH
ucoab3dyercsa tabuauia us CopaBounuka.) ITouemy Ha HeEOOJIBIIUX
BBICOTAX HaJa 3eMJIEl yCKOpeHMe CBOOOAHOTO MAJAeHWs CUUTAIOT II0-
CTOSAHHBIM ?

2. Ha saBucumoctu F = mg, uau m = F/g, ocHOBaH MeTOHd W3-
MepeHUus MAacCChl TeJia.

OKcImepuMeHTAaJbHOE 3aJaHUe: NPOrpagyupoBaTh OAUHA-
MOMETD B KauecTBe MPYKUHHBIX BECOB.

OGopynoBaHUe: auHamMoMeTp (ero IIKajga 3aKpbiTa), Habop
TPY30B [0 MeXaHWKe, JUHENKa, TeJ0 Hem3BecTHOUW macchl. ITopsadok
8blNOJHeHUS 3a0aHUs OOCYKIAeTCA IO 80NpPOCAM: NJA Yero IIpeaHa-
sHaueH aunamomerp? Kak ¢ ero moMoInbsio M3MEPUTh CUJIY TSIKECTH?

BbInosIHAIOT Je#ic TB U A: a) HOABEIINBasA K TUHAMOMETPY IIOCJIe-
moBaTeJIbHO OOWH, ABa, YeTbIpe rpysa maccoii mo 100 r, oTMeuaroT
HmoKasaHusA; 0) paccTodgHME MEXXKIYy OTMETKAMM [OeJSAT Ha IATbh paB-
HBIX YacTell (gonpoc: IMoYyeMy 5TO BO3MOIKHO?); B) C IOMOIILIO IIOJY-
YEeHHOTO IIpUbopa M3MepsIOT MACCy IIPeAIaraeMoro TeJa.

KoumpoaibHble 60npocvl: KAKOBBI I'PDAHUIIBI BOBMOXKHOCTEHN TAHHO-
ro nipudopa? (OrBeT. MOKHO TpafyupoBaTh MPYIKUHY JIUIIHb B IPe-
nenax ymupyroi medopmariuu.) MoskHO Jiu 6e3 TPOBEIEHUS OMBITOB
MIKaJy AUHaAMOMeETpa IlepejesiaTh A maMepeHus maccbl? OguHaKOB
JU MPUHITAI PaboThl PHIYAKHBIX U NPYKUHHBIX BecoB? YUTo TakuM
0o0pasoM MBI M3MepsAeM: MHEPTHYIO WM I'PABUTAIMOHHYIO Maccy?

3. @aKTUUYECKU IIPOUCXOAUT IIOBTOPEHWHE U yIJIyOJieHue 3HAHUI
o Bece Tejya. Mcmoab3yeTrcs Oecema ¢ IIOCTAHOBKOM OmbITa, padora ¢
pucyuxkamu. Kaxoe melicTBue CBSA3aHO C IOHATHEM Beca Teja, Kak
oImpejiesisieTcs BeC, KaKOBa IMPUPOLA B3aWMMOAENCTBUS Tejla U OIMOPBI
(momBeca) — TaKOBBI YyyeOHble NPOOJieMbl. dTOTO dTama ypoka.
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JleMOHCTPUPYETCS ONnblMm: TeJO MOLBEIIeHO Ha IPY-
sKuHe. B TeTpansix M HA MOCKE BBIMOJHSIETCS PUCYHOK
(puc. 43).

Bonpocet 0nsa opeanusayuu Oecedvl: Karue Teja
IefCcTBYIOT Ha AepeBAHHBIN Opycok? (OTBeT. 3emiusd,
npy:xnHa.) Eciii ogHOCTOPOHHETO AeHICTBUA B IPUPOAE

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

Ha 3emurto, Ha npyskuny.) Ilouemy BO3MOKHO aeiicTBUE

opycka Ha npy:RuHy? (OTBeT. J[OMKHO BBIMOTHATHCS %) N
ycJioBUe: mpuTsaikeHue 3emuu...) K uemy mpuBoauT aTo p
nevicreue? (OrBeT. K nedopmanuu npyKuHbl.) MoKHO o
a7 3TO moKasaTh? Kaxk MOMKHO oxapaKTepu3oBaTh CHUIIY, F

C KOTOpPOM mpy:KuHa nelicTrByeT Ha Opycok? Yemy, ¢ yip
yuéToM TpeThero sakoHa HbioTOHA, paBHa Ccuja, ¢ KO- mg

TOpOil Opycok meiicrByer Ha upyskuuy? (OrBeT. dra
cuJia paBHA CHUJIe YIIPYyrocTu ne)OPMUPOBAHHON HPYKU- Puc. 43
HBI, ITPOTUBOMOJIO}KHO HamIpaBJIeHA...)

KakoBa mpupoma neiictBua Tesa Ha moxaBec? JleMOHCTpUpyeTcs
onbim TI0O HAOJOAEeHWIO AedopMaliuu TOABEIIEeHHOTO Ha IPYKUHY
Tenaa. Y CJIOBHe: momobpaTh Tesio, aedopMmaliusg KOTOPOro 3aMeTHA.
BbL600: Teo melicTByeT Ha OIOPY WJIN TOABEC; ITPUPOJa OeHCTBUSI —
nedopMaliisa camMoro Teja; AelicTBre XapaKTepPU3yeTcs CUJION YIIPYT'OCTHU;
OHA paBHA M0 MOAYJIIO CHUJIe YIPYTroCTH Ae(pOpMUPOBAHHOIO TIOIBECA WU
oropbl. PaccMoTpeHHas cuiia IOJyYnjia HasBaHUE Bec TeJia.

4. Hemecomocth. Opranmayercs paboTa € TEKCTOM YUYeOHUKAa
(cm. § 33).

ITII. Pemenue 3agaum: II., Ne 151.

IV. Ilpm moxBemeHWUM WTOTOB IIOBTOPAIOT G0MPOCHL: UTO TaKOe
cuna Tskectu? Kak eé MOXKHO TeopeTuduecku ompeneauth? Kak eé
MOXKHO m3Mepurh? Bymer jau Ha uesioBeka, Haxomsamierocsa ma Jlyme,
meticTtBoBaTh cuia Tdaskectu? Ha Bce Jiu Tesa AeliCTByeT cuJia TsKe-
ctu? YeMm pasamuaioTcsa CHUJIA TAMKECTU U Bec Teja?

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

Ypok 6*. Cuna TXeCTU Ha APYrux ninaHerax.
PeweHune 3apay

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

I. Ilpepnaraem nBa BapWaHTa IIOBTOPEHUA WM KOHTPOJSA paHee W3-
yueHnHOro Marepuasa. Ilepavilii 6apuanm aHAJOTUYEH BapUAHTY IIPO-
BeleHUA NPeIbIAYINEero ypoKa: OJHA YacTb KJacca BOCIPOM3BOAUT
OMOPHBIN KOHCIEKT, APyras OTBeUYaeT Ha BOIPOCHI AUKTAHTA.

Bmopoit eapuarm. HeCcKOJIBKO ITKOJbHUKOB NHUCHMEHHO BBIIIOJ-
HAIOT 3aJaHUA: a) UBMEPUTh Maccy Teja, UMesl MPYKUHY, HabOp
TPY30B, JUHEWKY; B OTUETE BBLINOJHUTH PUCYHOK C YKa3aHWEM CHJI;
0) mokasaTh, uTo Ha BbhIicoTe 1600 KM cuja TAKecTHM MeHbIIle HA ...,
yeM y IIOBEPXHOCTH 3eMJu; B) pemuTh sagauy: II., Ne 146.
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C KJIaccoM OpraHmayioT ()POHTAILHOE IIOBTOPEHNE MaTepUaja, IIPK
9TOM WCHOJIB3YIOT YUEOHUK, IPOBEPAIOT 3alCU B TeTPaAAaX. Bonpocst:
KaKue Tejla YUYacTBYIOT B I'DaBUTAIlMOHHOM B3ammojelicTBuu? Bsammo-
mericTBre Kakux Tes HesameTHO? Kak ompemessieTcsi cujia BCEMUPHOT'O
Tarorenua? Kakoe meiicTBue ommchiBaeT cuja Tsaxkectu? OT yero oHa
saBucuTr? Kak MeHsercsa cuia TAMKECTH IIPU yOAJIEHMU TeJa OT 3eM-
au? Mo:KHO Ju yTBEp:KIaTh, UTO JIyHa cBOOOAHO mamaer?

II. YTo mO3BOJAIOT HAM IIOJIyYaTh M3YUYEHHBIE 3aKOHBI IJIA CHJIBI
YIIPYTOCTH, CUJbI BCEMHUPHOT'O TATOTEHUS, CUJIBI Tskectu? Iaa or-
BeTa o0paTMMCs K PeIleHUI0 3a1ad.

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

2. Maiee pelrarOT TUMIWYHBIE 3aaYu: a) HA 3aKOH BCEMUPHOTO
Tarorenua — II., Ne 142, 143; 6) Ha Bec 1 ABJIEHNE HEBECOMOCTU —
II., Ne 149, 150, 154.

3. BBIIOJHAIT dKCIepUMEeHTaJbHOE 3ajJaHUe: oOIpele-
JIUTH MEeHTP TAMKECTH ILIOCKOU (Purypsl ((purypa BBIZAETC).

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

CHauajia yuyuTeJab HAET OIpelesieHNe I[EHTPA TIMKECTH, IIOKA3bI-
BaeT U OO0BACHAET MeTOH ero HaxokmeuHusd. Cuiaa TaKecTH, KaK U
OpyTrye CUJIbI, MMeeT TOUKY NPUIoKeHus. Ké Ha3bIBaIOT HEHTPOM Ts-
skectu Tesaa. OUeBUIHO, UTO OTBECHAA JIMHUS IIPOXOMAUT yepes IeHTP
TsokecTu (puc. 44). Ecam nBaskabl mpu pasHBIX TOYKAaX IIOABeca, Ha-
npumMep npu Toukax A m B, oupenesauTb
HaOpaBJIeHNE OTBECa, TO UX IepeceueHune
IacT TOYKY I[eHTPa TAXKECTHU.

JlononHumenvHble 80npPOCHL: U3MEHH-
eTCs JIU IEHTP TSAMKECTU IIPU M3MEeHeHUN
Touku moaBeca? MOoOKHO U yKasaHHBIM
CIIOCOOOM OIIPEAEJUTL I[EHTP TAMKECTH
IpoCcTpaHCTBeHHOU (urypsl (Tena)? Mo-
JKeT Jiu ObITh I[EeHTD TsKecTu BHe Tesa?

III. VYuurenp mpexasaraeT BBIIEJIUTH
TJIaBHOE TIPU OOCY KAEHUU 80NPOCO8: KaKoe
meiicTBue xapakTepusyeT Bec Tena? Kyma
HPUJIOXKEHA CHJIa Beca YYeHHKAa, CTOsIIe-

Puc. 44 ro y mocku? KakoBa mpupoga CHJIBI «Bec
Tesa»? Kax ompenenuTh Bec Tesma?

Homawnee 3adanue: § 29%, 30%; II., Ne 148. MuguBumyasbHO
mpepjiaraercsa 3ajaHue: paspaboTaTh IMPOEKT, KaK C IIOMOIIbI0 AMHA-
MOMeEeTpa OIIPpeleInTh BeC Teja, €CJM OH 3aBeJoMO OOJIbIIIe IIpejesia
u3MepeHuil TUHaAMOMETPa; U3YUYUTh, KAK MOYKHO OIIPEAEeJUTH IeHTP
TAXKECTH 00BEMHOTO TeJjia, HAIIpUMep CTyJia.

Ypok 7*. NMepBag KocMU4ecKkasa CKOpPOCTb

I. ®poHTaANBPHOE TTOBTOPEHME 3aKOHA BCEMUPHOIO TATOTEHUA.
II. CamocTOoATEIBHO IO YUYEOHUKY HIKOJIBHUKHN IMOJYyYaroT BhIpa-
JKeHUe [ IePBOUM KOCMHUYECKOH ckopocTu. Bonpocwu. njia Kojiek-
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TUBHOTO OOCYKIEHUA: OT Uero 3aBUCUT 3HAUEHUE IIePBOM KocMUUe-
CKOIi ckKopocTu? MoikeT Ju OHA B YCJIOBUAX 3eMJIU OBITH OOJIbIIIE
8 Km/c? (Cm. Bompockl Ha c. 101 yuebGHUKA.)

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

IV. Jomawmnee sadarnue: § 31%, 32%; yup. Ha c. 104 (ET'3I).

Ypok 8. Cuna TpeHus

3amaum ypoka: M3yYUTh ABJIEHUE TPEHUA; BBECTU CPEJCTBA OIIKCA-
HUA TPEHUs — CUJIY TPeHusaA, KodhPUIImeHT TpeHusa; chopMUPOBATH
YMEeHUSA BBIAEJATHL U ONUCHIBATH ABJIE€HUE TPEHUH.

Ilman ypoka

Jdranel ypoKa Bpemsa, mun ITpuémsbr u1 MeTOaBI
1. TIloBTOpPEHUE 10 Omnpoc. Perrenue 3agau
II. Visyuenue u oTpaboTKa 25—30 Pacckas. ITocranoBka u 00-
HOBOTO Marepuaja Cy’K/JleHUe OIIBITOB
III. TToxBemeHMe UTOTOB. 5 OTBeTHI HAa BOIIPOCHI
HomatrHee 3amaHVe

I. ¥V mocku oamH 13 IIKOJbHUKOB I'OTOBUT KOHCIEKT O Bece Tela,
3aTeM pacCKasbIBaeT MaTepuasl yumrTesio. Kiacc mo BapmaHTaM pe-
maet 3amauu, Hanpumep: II., Ne 152, 153.

II. Cpenu OKpysKaOIUX HAC MEeXaHUYECKUX SBJIEHUII BasKHOE Me-
cTOo 3aHUMAaeT siBjeHme TpeHwus. lllar marHys — TpeHWe, MalllnHA
TOPMO3SUT — TPEHUe, MeJ CKPUIIUT N0 JOCKe — TpeHUe.

1. Yro ke sTO0 3a ABJenume — Tpenue? KaxoBa mpupoma (mrpu-
uypHa) TpeHuAa? C IOMOIIBIO SKCIEPUMEHTa pellaeTcsa yuebHas Npo-
osema — olpeneineHue saBiaeHus (puc. 45).

Bonpocvt 0ns opeanusauyuu Gecedvl: TOUEMY UBMEHSETCA CKO-
pocts Tesna mocie Tonuka? KakoBa mprumHa M3MEHEHUS XapakxTepa
nBuskeHua Opycka? (OrBerT. [eiictBue moBepxHocTu.) Ilouemy sTo
neiicrBue Bo3MOXKHO? B uém BreIpaskaerca osto geiicrBue? (OTBerT.
B compoTuBeHUN ABUMKEHUIO.)

BbL600: COTPOTURJIEHNE ABUKEHUIO OJHOTO Tejia II0 IIOBEPXHOCTU
APYroro IOJIYUYMJIO Ha3BaHWE TPEHHE CKOJb)KEeHMS.

2. Kak ommcarb TpeHUE CKOJBMKEHUS — CJemyIoInas yueOHas
npobsema ypokra. id XapaKTepUCTUKU AENCTBUS IIOBEPXHOCTH HA
OBUKYIUIICA OPYCOK BBOAUTCS CHUJa — CHJIa TPEHHUS CKOJBIKEHHS.
BreimosHAT pucyHOK 46, IOBTOPAIOT 601nPOCHL: CO CTOPOHBI KaKO-

-
-
Yy o
—_— v=0 =
F
T
Puc. 45 Puc. 46
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1?:const N N ro o0BeKTa JelCcTBYyeT CcuJja TpPeHUus

- FyrIp FTp CKOJIb)KeHus1 Ha Opycoxk? Kax oHa Ha-
_@4_4_:'_, npasiena? JleficTByeT M cuJa TPEHUS
CO CTOpPOHBI OpyCKa Ha NOBEPXHOCTH?
(OrBeT. [a, mo TpeTrbeMy 3aKOHY
. ,  Hpiorona.)

Kak m3mMepuTh CHMJIy TPEHUS CKOJb-
JKeHUusA? YUUTeJb ¢ MOMOIIBIO 9KCIIEePH-
MeHTa 3HAKOMUT C MeTOAOM u3MepeHusa cuibl (puc. 47). BaxkHo mos-
YEePKHYTh, UYTO BO MHOTUX CJyUYasgX TEOPETHUUECKU PACCUUTATH CUJIY
TPEHUA CJIOKHO, IIPOIe OMIPEeAeJUTh C MTOMOIINBI0 3SKCIEePUMEHTA.
Bonpocwi: Kakyo cuay mokasbiBaer guaamomerp? (Orsert. Cuay
yupyroctu.) ITouemy MOKHO YTBEDPXKIAThb, UTO OH H3MEPAET CHUIY
TPEeHUA CKOJbKEeHUA?

Or uero 3aBUCUT cuJjia TpPeHUs CKoJdbKeHus? Ha srtor eonpoc
IMIKOJBHUKKA CAMOCTOSITEJIBHO HIIYT OTBET C IIOMOINBI0O DKCIIEPHU -
MeHTa, I KOTOPOro TpedyeTcs cienyioilee o0OpPyZOBaHIUe:
TpuboMeTp, JUHAMOMETD, OPYCOK, HAGOp rpy30B, HeoTHLIN(GOBAHHAS
moimeuyka u InImdoBasbHas Oymara. Ha JoCKe ¢ IOMOINBIO 3amaHUin
omnpeesiéH TOPAJOK paboThl.

3aBUCUT JIU CUJIA TPEHUS CKOJBKEHUS OT ILJIOIIAAU IMOBEPXHOCTU
conpukacaroIuxcsa ten? (HeobxoammMo mpu ABYX MOJIOMKEHHUAX Opy-
CKa U3MEPUTb U CPABHUTH CUJIbI TPEHUSA CKOJLIKEHU.)

3aBUCHUT JM CHJIA TPEHUS CKOJNBXKEHUS OT CHUJIbl HOPMAJIbHOTO
naBieHusa? JJonoaHumenvbHble 60NPOCHL: U3BMEHUTCA JU CUJIA TPEHUSA
CKOJIbKEHUS, eCJII TPUOOMETP PACHOJIOMKUTEL mmoxd yriom? Ilouemy?

3aBUCUT JIU CUJIA TPEHUS CKOJIb)KEHUSA OT COCTOSAHUS MTOBEPXHO-
creit, oT marepuasa noBepxHoctei? (ONBIT B AeMOHCTPAI[MOHHOM Ba-
pHaHTe MOJKEeT IIOCTABUTH OAWH W3 IMKOJHHUKOB. IIpu o0CyKaeHUU
pe3yabTaTOB YYUTEJIh BBOAUT IOHATHE O Ko3d(Q(uIlueHTe TpeHusd,
MIKOJBHUKY 3HAKOMATCA ¢ Tabaureir — cm. CrpaBOUYHUK, c. 66.)

OOl 661600 (GOPMYJIUPYET YUNUTENb: CHUJIA TPEHUS CKOJIbXKE-
HUA 3aBUCUT OT CUJIBI HOPMAJILHOTO AAaBJIEeHUSA (UJIU CUJILI PeaxkIuu
omopbl N), OT COCTOSAHUS U BHUAA IMOBEPXHOCTEH (OmuchIBaeTcss Koad-
QUIIMEHTOM TPEHUs CKOJbXKeHHUA ]1) ciaenymolinum obpasom: F = UN.

3. CyirecTByeT eIlé HeCKOJIbKO PAa3HOBUIHOCTEH TPEHUs: TPeHIe
IMOKOsI, TPEHME KaueHUsd, KUAKOe TpeHue (IPU OTHOCHUTEJIbHOM ABU-
JKeHUU Tejla W JKUIAKOCTH, rasa). PaccMoTpuM OCOOEHHOCTU BTUX AB-
JIeHU.

Tpenue mnokosa. [lemoHcTpupyercsa onwvim (puc. 48). Bonpocwl
ons o0cyxcdeHus: OUEMy TeJO He ABUKETCA IIOJ MeHCTBUEM CUJIBI
yupyroctu? (OrBeT. IloBepxHOCT, TpubOMETpa OKa3bIBAET COIIPO-
TUBJIeHUE... ECTh COMPOTUBIEeHNE ABUKEHUIO, €CTh AeHCTBUE TOBEPX-
HOCTH, €CTb sIBJIeHHE TpPeHWus. B JaHHOM cjydae — TpeHUe IOKOsd.)
Kak ompeaenuTs HampaBjeHWEe CHUJBI TPEHUS

Puc. 47

v=0 5H nokosa? Kak eé wusmepurs? (OrBertT. Ilpu
pasHOM 3HaUeHUW CUJILI YIPYroCTU, T. €.

IefiCTBUU CO CTOPOHBI AUHAMOMETPA, II0JIY-

Puc. 48 yaeTcsi pasHOe 3HAUEHWEe CUJIbl TPEHUS IIO-

68



L
K max | . ____ —_—
F L —
CK I (%
' A
| ) D
. | Cromn-
Ilokoii | sxeHue Puc. 50
0 TATU
Puc. 49

Kosi. Bbl60d: cuia TpeHUs IMOKOSA HEIOCTOSHHA, OHA YBeJIUYNBaeT-
cAd BMeCTe C yBeJUdYeHueM BHeITHel CuJjbl, cuabl Taru.) CyiiecTByeT
JU Tpeles YBeJIWYeHUs CUJIbI TPeHUSA HOKOA IMPU YBEJIWUYEHUU CUJIBI
taru? (IleMOHCTPUDPYIOT oOnsvim, BBOJAT IOHATHE MAaKCHUMAaJbHOMN
cunbl TpeHuA mokoa F .. .) Or uero saBuUCUT MaKcHUMaJbHad CHJa
TpeHusa MOKO0s? ([leMOHCTPUDPYIOT M3BECTHBIN OnbiMm C YBeJIUUEHUEM
CUJILI TPEHUA IIOKOA IIPU YBEJIWUYEHUW HOPMAaJIbHOTO [ABJIEHUS 3a
cuér mobaBjeHUA I'pysa.) 3aBUCHUT Ju F , 0T cocTOgHUA cOIpUKaca-
IOIIUXCs IIOBEPXHOCTEH? YuuTeab KOMMeHTUpPyeT rpadpur (puc. 49).

Tpenue rauenus. llemoHcTpupyior onsim (puc. 50). Bonpocwt
ons o0OcyxdeHus: UYeM OTJINUYAETCS TPEHUWEe CKOJBKEHUS OT Tpe-
Hua Kadenma? (CHauasa BpalleHuMe KaTKa 3a0JIOKUPOBAHO — IIPO-
ABJISIETCSA TPEHMWe CKOJIb/KEHUs, 3aTeM TpPeHne KaueHusd; CujIa
TpeHUsA B3HAUUTEJbHO yMeHbIrtaercda.) OT uYero MOKeT 3aBHUCETh
cuna TpeHus KaueHus? (B xome oOCYy:KAeHUS YUUTEJb HaIpaB-
JseT MIKOJbHUKOB M B HUTOTe IOABOAUT K QopmyJjie 3aKOHA I

N
CUJIBI TPEHUSA KaueHus: F, = |, R 3akoH chopMyaIUPOBAJ HA OCHOBE

onbiToB (paHIysckuii pusuk II. Kyaon B 1781 r.; sKejaTeJbHO IIO-
3HAKOMUTH YUAIUXCA CO 3HAUCHUAMU KOI(DDUIMEHTa TPEeHHUS Kaue-
HUSA — CM., Hanpumep, CrapaBouyHUK, c. 66.)

JHKuakoe Tpenue. Yuurenb obpalmiaerT BHUMAaHNWE Ha TO, UTO sBJIEe-
HUe TpeHusa HalOJIIoJaeTcd W IPU ABUKEHUU Tejia B rasax, KUIKO-
cTaAX. J[eMOHCTPUPYIOT IIPOCTHIE OUBITHI: ITaJleHNe MIapUuKa U JIUCTKA
Oymaru, OBUJKEHMEe IIapUKa B CTEKJSHHON TpyOKe C BOIOIA.

Bonpoc dns opzanusayuu Oecedvl: Kakye apryMeHTbl MOXKHO IIPU-
BEeCTH [JsA JOKAal3aTeJbCTBA B3aBUCUMOCTU CHJBI COIPOTUBJEHUS OT
cxopoctu aBumKenua tena? (Cm. puc. 3.25 yuebHHUKA.)

4. KakoBo 3HaueHue SBJIEHUS TPEHUS B MIPUPOJE U TEXHUKE —
crenymoiasa yuebnas npobsema ypoka. IIpuBeném miaH KpaTKoOro pac-
cKasa: a) cMas3Ka: MacJio, BO3AYIITHbIe IIPOCIOMKY U T. I.; 0) MaTepua-
JIBI CO CKOJIb3KMMU ITOBEPXHOCTAMEU — (DTOPOILIACT; B) 3aMeHa TPEHUS
CKOJIbYKeHUS TPeHMeM KaueHWs; I') MoJe3Hasl POJIb TPeHUS — OUYHCTKA
3epHa, PeMeHHbIe Ilepefadyud W T. II.

s sakpemyieHHs MaTepuajla pPaccMaTPUBAIOT B0NPOChbL: II0Ue-
My B OZHOM CJydae 3aBOJHOIW aBTOMOOUJIBL XOPOIIO IepegBUTaeTcCsd,
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Tabauya 9

Cvina rpeHvs

(DaKThl
o §fBnenme B3amMoOmeViCTBUA ABYX TeJI IIPU

COIIPVMIKOCHOBEHNMN, KOTOPO€ IIPOABJIAETCA B
IIPEenATCTBUNM X OTHOCHUTEJBHOMY IIepeMelleHIVI0

* Ilpupona AaBaeHUA — DIJIEKTPOMATHUTHOE
B3aMMOJeICTBUE

* Buasl rpenus: BHellTHEe (IOKOs, CKOJIbYKEHUS,
KaueHNs), BHYTPeHHee (CJION rasa UJM $KUAKOCTH),
COIIPOTUBJIEHNME (ABUKEHNE TeJla OTHOCUTEJHHO
rasa MU SKUIKOCTI)

Monens

¢ Cwuna Tpenus F, Kak XapaKTepUCTUKa AEMCTBUA
[IOBEPXHOCTHM Ha TEJIO

* XapaKTep CUJIbI TPEHUS:
a) 3aBUCHUT OT MaTepuaja TeJsa ¥ II0BEPXHOCTH,
cMa3zky, 3HaYeHus N,
0) He 3aBUCUT OT S IIOBEPXHOCTY;
B) Fiax oxos Gosbre Fexompmenns;
T) Favennn MEHBIIE Feyonpmemn
* 3aKOH JJIs CIJIBI TPEHUA (1A CIydasa He3aBUCUMOCTH
OT CKOpPOCTM): Fp=uN
Koadppuiment Tpenna xapaxrepusyer MaTepuall,
creneHb 00paboTKM moBepxHOCTEN; HE 3aBucUT 0T N

Criencrams

e YmenblIeHue TpeHUs: cMal3Ka, o0paboTka
IIOBePXHOCTEI, BbIOOD MaTepuasia, MOAUIUITHUKN
Ka4eHUs U CKOJIbIKEHIA

* VYBesmueHue TPeHUs: IECOK HA JOPOTe IIPY TOJIOJIENE,
LIeTIM Ha KOJIECaX, CIelyaJIbHbIe IIHBI, IPOTEKTOP
Ha DOTMHKAX U Jp.

* Pacuér nBumxeHusa Tel. Pacuér gedpopmarnimii
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a B apyrom — maoxo? (OrBetT. B mepBomM cayuae — oObIUHAsS IIO-
BEePXHOCTb, BO BTOPOM — TIJajAKas, HaTépras napadurom.) Ilo-
yeMy MOTOP aBTOMOOUJIs paboTaer, Kojéca KPYTATCI, a aBTOMO-
6unp He eger (puc. 51)? Ob6wuil 6vL600: ABIIEHUE TPEHUS UTPaET
Ba’KHYIO POJIb B JKUBHUM JIOAEH, OJIA y4éTra

W TpeacKasaHUs pPe3yJabTaTOB JeiCTBUS LLgll

CUJIBI TPEHUA HeoOXOAMMO 3HATh XapakTe-
PUCTUKU TPEHUS — BaKOH JJA CHJBI Tpe-
HUA, KOd(PPUIUEeHT TpeHUsA B KOHKPETHBIX
cayJasx.

5. Ilpu HaJUYUM BPEMEHU KeJIaTeJbHO
pPeIluTh 3aJauy ¢ TeXHUYECKUM COAepPIKaHMU- N N O\
eMm (Husamos U. M. 3agauu mo Gpusure ¢
TeXHUUYEeCKUM comep:kanmeMm. — M. : Ilpo- Puc. 51
csemrenne, 1980. — C. 10—12).

III. ITo0sedenue umozo6 M3y4eHHOTO COCTOUT B paboTe ¢ Tabyu-
meit 9, Opu 5TOM IOBTOPSIOT OIpefeeHusA (PUBUUECKUX BEJIUUNH,
dusuueckuii cmbica KO3(hGUIMEHTA TPEHUA, IPUBOAAT IIPUMEDBI
SABJIEHUSA TPEHUSA B OKPY:KamIleM Hac MHUPe W Ap.

Homawnee 3adanue: § 36, 37%. HMNHIAUBUAYAIBHO PEKOMEHIYEM
IPeAJIOKUTh BBIMOJHUTh 9KCIEepPUMEeHTaJbHOE 3aJaHUe: Uc-
cJIefOBATh OBUIKEHUE IJIQAKON IMaJKU UJAN NJUHHON JUHENKM, Jexa-
el Ha BBITAHYTBHIX IAJbIlaX PYK, OpU COMMmKeHUU PyK. s moroJi-
HUTEJIBHOTO UTEHUSA COBETYEM ITOPEKOMEHOBATH IITKOJbHUKAM pasies
«Kax Topmosut aBToMoOMIL?» 13 KHUrn: X niabKeBu Y C. C. Pusura
BOKpyr mac. — M. : Hayka, 1985. — C. 17.

Ypok 9. JlabopaTtopHasa paboTta «U3amepeHune
KoadpPULMEeHTa TPEHNSA CKOJIbXEHUS»

CuuraeM HeOOXOAUMBLIM IIpOBeJeHUE Ja60pamopHoil pabombuvl. B
TOM uJW WHOM Buzae. MoOXXHO MCHOJIB30BATh M3BECTHBIE MHCTPYK-
nuu.

Bonpocvl 018 POHMALLHO20 NOBMOPEHUS: B UEM COCTOUT SBJIE-
HUEe TPeHUdA CKOJb)XKeHuUA? KaxkoBa OCHOBHaA XapaKTEPUCTUKA Tpe-
HUA CKOJbKeHusA AByx Ten? Or uyero saBucutT cuia Tpenua? Kax
MOJKHO OIIPENEJINTh CUJIY TPEHUA: PaccuuTarb, udmMepurb? MoxKHO
JI1 HETOCPENCTBEHHO (IpaAMO) m3MepuTh Koadduinuent tpeaua? Kak
ero MOKHO paccuuTarb? Kak MOKHO M3MEDPUTH CUJIY TPEHUSA U CUIY
HOPMAaJILHOTO JaBJIEHUA?

Bapuaursl 6st60da: 1mosiyueHHOe 3HaueHue Kosa(PduiimeHTa Tpe-
HUS C YYETOM IOTPEITHOCTH COBHIAZAET C TaOJIWYHBIM 3HAUYEHUEM,
YTO TOATBEP)KIaeT BEPHOCTH TEOPUU; HPUUYUHBLI IIOTPENTHOCTEH —
HeTOYHOCTH JUHaMOMeTpa, HepaBHOMEDHOCTDH ABUKEeHUS, HeJJOCTaTKU
npu puKcanmuy IIOKa3aHUU.

KoHTposnbHBIEe 3a5aHUA

Bapuanm 1. A. IlepeuucsuTe cnocoObl W3MEHEHUS CHJBI Tpe-
HUS CKoJbKeHUA. B. Kakume M3 HUX MOKHO IPOJEMOHCTPUPOBATH
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/] ¢ maHHBIM obopymoBammem? B. M3o0pasure cuibl, neii-
CTBYIOII[IE HA OpPYCOK, €CJIHM OH HAXOAUTCI B IIOKOE
7 (puc. 52).
Bapuaum 2. A. N306pasure CUJbl, HeHCTBYIONINE HA
g T€J0, PAaBHOMEPHO CKAaThIBalOI[eecsAd C HAKJOHHOM ILJIO-
A ckoctu. B. Onpenennre KO3(PPUIIMEHT TPEHUA CKOJbIKE-
A HUSA Tejla MO0 IIOBEPXHOCTH Tpubomerpa.

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

Ypok 10*. O0O0OOLEHNe U KOHTPOJIb 3HAHU

3amauM ypokKa: CUCTEeMaTHU3UPOBATh 3HAHUA IITKOJBHUKOB O CHU-
JaxX B MeXaHWKe; chopMUPOBAThH YMEHUE pellaTh TUIIUYHBIE 3a0a4l;
pasBUBATH YMeHHEe BBIPAKATh CBOU MBICIM B YCTHOW W NUCHbMEHHON
peun.

Ilnan ypoka

JTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
1. Benenue 1—2 Coo011ieHre yUYnTeI s
II. OGoOienre 3HaHUIT 15—20 Becena o Bompocam. PaGo-
Ta ¢ TabJuUIeH
III. CamocTrosTenbHAS 20—25 Pemrenne samau
pabora
IV. Domauruee 3azanue 2—3 Coob1ieHue yuureis

I. Beegenue.

II. Cucremarusanus 3HAHUU OPTaHUIYETCA C MTOMOIILIO Oeceabl
npu wucnosgb3oBaHuu Tadbaunbl 10 (Komorpamma, ciaiin). Bonpocwi:
KaKue B3auMOJeiCcTBUS M3ydyaroTcss B Mexanuke? UTo xapakTepusyeT
cuna? Ha ocHoBe Kakoro sakoHa ompegeaserca cuiaa? Ot uero 3sa-
BUCUT CHJIa TSXKEeCTH Teja? 3aBUCUT Ju OHa OT Macchkl 3emuu? Kaxk
9KCIIEPUMEHTAJIbHO u3MepUTh Bec Tena? Kak yMeHBIIUTH CUIY TpPe-
HuAa? Mosker am cuya TpeHus (Bec Teja) OTBeUaTh 3a YCKOPEHHOE
neuKeHue tena? KakoBa mpupoma CHJIBI, OeMCTBYIOIEH CO CTOPOHBI
cToJla Ha KapaHpjarmi?

Bo Bpems KOJJIEKTHBHOM PabOThl YUEHUKU BBIIMOJHAIOT UHOUBU-
dyanvHble 3a0aHus: pellleHWe JOMAaIllHEW 3afadyu, BOCIIPOU3BEJEHUE
TabJUIIBI, AEMOHCTPAIlUA OUbITA W AP.

II1I. CamocTosATenpbHass padora.

Bapuaum 1

1. Nso6pasuTe BCe CHJbI, AEMCTBYIOIHME Ha TEJO U NPYKUHY OPU HU3-
MepeHUU Beca Tesia fuHamMomeTpoM. Kakume CHIBI KOMIEHCUDPYIOT APYT
npyra? Kakwue cuibl paBHBI 10 TperhbeMy 3akoHy HbiorToHa?
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Tabauya 10

Culribl B MIeXanvixKe

Bup JleiicTBHe, KOTOpPOE Mpupona dopmyna 3aK0OHA
CHULJIBI ONNUCHIBAET CHJIA IJIA CHJIBI
Bcemnp- | JericTBue Tes T'paBnra- =3 "1
HOTO IpYT Ha ApyTa, LJIOHHAA r?
TATOTE- BBIpasKeHHOE BO 7
HIA B3aV/IMHOM J1 €
IPUTAKEHUN
Jlyna
3eMia
Tsasxectn | HevicTBue Semyn T'paBura- m
Ha TeJlo, KOTOpoe LVIOHHASA iy &m0
N
poABJIAeTCA * mg
B IPUTAKEHUN 77 7> 3emns
TeJsa
Yupyro- | evicTBue OJIEKTPO-
cTHu nedopMMUpoBaH- MarHUTHaA
HOro TéJia Ha CoraTie IpyKIHBI
IpyTye Tejia N
_ -
* Fynp
0 X
x
PaCTﬂmeHI/g} Py KUHBI
E Fynp
ﬁu L)
0« X
X
Bec JlericTBue TeJa Ha DJIeKTPO- .
Tesa OIIOPY WJIV TTOJIBEC | MarHUTHAA a) Lokot
TT TN T T
V2
P
0) YCKOpeHHOe IBUsKeHYIe
omopsi ¢ G: P=m(g+ta)
Tpenua JlericTBUIE OLHOTO OJIEKTPO-
TeJla Ha Ipyroe MarHUTHaA

[IPY COIIPUKOCHO-
BEHNM M OTHOCYI-
TeJIbHOM JBUIKe-
HUU
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2. Ompenenure yCKOpeHUe IMaJeHUs Teja Mac-
coii 2 Kr, ecau Ha Hero melCcTByeT CHJa
Tsixectu 9,8 H. Kakomy OBUIKEHHIO COOT-
BETCTBYeT 9TO ycKopeHue? fBisercss ju OHO
YCKOpeHueM CBOOOJHOrO MmajeHus?

Bapuanm 2

b b 1. Yemy paBHa KECTKOCTb IPYKUHBI, m300pa-
JKEHHOM Ha pucyHre 53?7

i i 2. DBpeBHO paBHOMEDPHO II€PEeMEIAIOT II0 3eM-

i i Jie mojJ meficTBHEM TOPUBO0HTAJIBHON CHJIBI
4 4 140 H. Oupexpenure Bec OpeBHA, ecid K0ad-

E 1m=200r dunueHT TpeHUsA CKoJb)KeHus paseH 0,7.
10 10 BrimosHuTE pHCYHOK, 0603HAUBTE CHJIHI,
™ oM IeficTByIOI[e Ha OPEeBHO.

Puc. 53

Bapuaum 3 (undueudyanvHo)

1. Teso Becom 120 = 1 H paBHOMEPHO II€PEMEIAIOT II0 TOPU3OHTAIbHONA
TIOBEPXHOCTH, AeiicTBysa cuioit 54 = 1 H. Onpemenure Koa)PUITUEHT
TPEeHU.

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

IV. Jomawnee s3adanue: yup. Ha c. 117 (ET9).

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

3HaHMe 3aKOHOB AWHAMHUKHU, T. €. 3aKOHOB HbIOTOHA U 3aKOHOB
IJIsT CUJI BBAMMOMJEMCTBUS TeJ, II03BOJISIET TEOPETUUYECKU OIPEIeInTh
KMHeMaTUYeCKe XapaKTePUCTUKU ABUIKEHUS TeJ, T. €. IIPeJCKas3aTh
X KOOPAHHATBHI U CKOPOCTh B JII00OII MOMEHT BpeMeHH. 3aMeTHUM,
YTO 3aKOHBI AUHAMUKU IIO3BOJISIIOT PEIIaTh W APYrue 3aJadyud MexXa-
HUKHU: OIPENeIATh MacChl TeJ, PACCUUTHIBATH CUJIBI U T. I.

Ha ocHOBe BaKOHOB [QUHAMHKN C TIOMOIIBIO 39KCIEPUMEHTAID-
HOT'O WM TE€OPEeTHUYECKOr0 METOMOB peIralTcs pasHooOpasHble 3aaauw,
YTO B KOHEYHOM HTOTE€ MMO3BOJIAET OOBbACHUTH MHOTUE SIBJIEHUS IIPU-
POABI M TEeXHUKH. B 3aBUCUMOCTH OT PECypPCOB BPeMeHU KOJIMYECTBO
YPOKOB MOJKET OBbITh CaMBbIM Pa3HbIM (MUHUMYM 5—7 ypokoB). Ilemo

YyUUTEeNd — OCYIIeCTBUTH BBIOOP, KOHKPETU3WUPOBATH IIOCTPOEHUE
YPOKOB.
OTpaboTKa ¥ COBEPIIIEHCTBOBaHME yMEHUII — BasKHeEHNIIne 3agauun

yriyOJI6HHOTO M3yUYeHUsA (PUIUKHU.

Ypok 1*. MaTtematuka — 3blKk PU3NKHN

3amaum ypoKa: CHCTEMAaTU3WPOBATH 3HAHUSA IIKOJBHUKOB O IIPU-
MeHEeHUN MaTeMaTHUYeCKUX OIlepanuii IpU DpelleHnuu (HUINUECKUX
3aa4d; c)OPMUPOBATH YMEHUA OIPENeATh HAIPaBJIeHUA CKOPOCTH,
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YCKOPEHNs, NeMCTBYIOIIelH CHUJLI, HAXOANUTL IIPOEKIINU BEKTOPOB Ha
OCH CHCTEMBI KOODAUHAT.

I. TloBTOpPEHMEe BBIpa’)KaeTcsd B 3alOJHEHWU (WU W3YyUYEHHU) Ta-
oauner 11.

II. OcBoenue mMaTepuasia ypoKa OCYyIIecTBJsAeTcA B opme Geceabl
IpU peIlleHnr KOHKPeTHBIX 3afanuii. Ileab cocTouT B TOM, UTOOBI
IOKa3aTh, YTO HEBO3MOJKHO ONKCATh MEXaHWUYECKOe IBUIKEHUE TeJ
0e3 MCIIOJB30BAHUA MaTeMaTUKH. Kakue MaTeMaTUdecKue AeHCTBUS
¢ GUBMYECKUMU BeJIMUYMHAMU HEOOXOAMMBI IIPU OIMKUCAHUU MeXaHW-
YecKOro IBUIKEHUS — TaKoBa yueOras npobaema. Huxe mpusBenén
OIPUMEPHBIN XOJ YpPOKa.

1. OnpenesnTh KOOPAWHATHI Tejia HEBO3MOXKHO 0e3 CHCTEeMBI OT-
CcuéTa, COCTAaBHOW 4YACThI0O KOTOPOUW SABJAETCA CHCTEMa KOOPAUHAT.
Cucrema kKoopamHAT AAaéT Ham MacmiTabd msmepeHus. IIo pUCYHKY
Ha [OCKe YCTHO OIIpeJeJigeTcsA IOJIOKeHUe MaTepUaJbHOU TOYKU B
BBIODAHHOM cuCTeMe OTCUETAa.

2. Ilpu penreHun QUBNUYECKUX 3a7ad IIUPOKO HCIOJL3YIOTCS OIle-
panuu CJIOXKEHUSA, BBIYUTAHUA, YMHOKEHUA U AeJeHUsA (QUSUIECKUX
BeuuYnH. PaccMOTpUM 3TU AeifiCTBUS TPU PeIleHuu 3a1adu.

1. C KaKMM YCKOpPEHMEeM IBUIKETCA TeJ0 MACCOi 3 KI IIoJ AeicTBUeM
cunbl, paBHoit 1 H? OmpenmennTe CKOPOCTH Tejla B KOHIE HECATOUM ce-
KyHAbl aBusKeHuA. OIeHUTEe, CKOJIBKO BPEMEHU MOJKET TaK IBUTaTbCs
TeJIO B 3€eMHBIX YCJIOBUAX.

3. B dusuke mMCHOJB3YIOTCA CKaJAPHBIe UM BEKTOPHBIE (husuue-
CKMe BeJIMUYMHBI. IIpaBmiaa AelicTBUS ¢ HUMHU Pal3JIUUYHbI. PaccMoTpuM
IpUMep CJIOKEeHUSA BEKTOPOB IIPU OIPeeJeHUUN PABHOAEUCTBYIOIEH
CHUJIBI.

2. Bypger sim gBUraThCs BO3, ecyau Je0elb, paK UM IyKa TSHYT ero C CHU-
JamMu, u300paKEHHBIMU Ha PUCYHKe 547

4. B MexaHUKe IIIUPOKO WUCIIOJb3Y-
eTcs rpaduUyecKoe OMMCAHUE IBUKEHUS
Tesi. IIpumepsl rpaduKOB MOTYT OBITH

\

OaHBI Ha OOCKe. -

5. MHcmosbsyerca Jim MaTeMaTHUKa Fy
Opu IpoBeleHUUN (PUBUUYECKUX H3Mepe- >0
Huii? B uém sTo BeIpakaerca? TouHoe ?13

uiau TpUuOJAMIKEHHOEe 3HaYeHUe Qusam-
YEeCKOW BEeJIUUWHBI MOJYyYaIOT IPU U3~
mepenuu? Kax craageiBaorca (ym-
HOKAIOTCS U T. II.) NPUOMM:KEHHbIe uuciaa? Iasa yero HeEoOXOJUMO
BBIUNCJIEHTE IIOTPeNnTtHocTeil maMepeHua (usmueckux BeauuuH? (Ha
IOCKe MPUBENEH IIPUMeEpP pacuéra IIOTPEITHOCTH.)

III. CoBepilleHCTBOBaHME 3HAHUUM U YMEHUII NTPOIOJKAaeTCs
Opu pemieHuu 3amad. IIpu 9TOM HEOOXOAWMMO YCTHO BBIAENATH
BBITIOJIHAEMbIe MaTeMaTUuuecKue aelictBusa. lIpuBegém mpumepsbl
3amad.
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Tabauya 11

OIJ}) sheJiernve XAPAKTe DUCTIK

LIBYILKEerUE TeTl

Metopn onpeaeJeHusa

Xapak-
TepPUCTUKA . .
TeopeTu4YeCKun JKCIIepMMEHTAJbHBIN
Koopanuara JVlcnionb3oBath JIameputs B cucreme
YPpaBHEHMA IBUKEHUA: OoTcYéTa (B MOMEHT
BpeMeHn)
X = Xg+ Doyt
a,t?
X =Xo+ Uy, L+ D)
IIepeme- S, =X — X, 1. MonyJib riepeMelesns
HIeHre . u3MepaAeTCA JIMHEKOI.
Sy=Y " Yo 2. HamrpaBsienye — oT
T3 HayvaJla ABVKEHUA K KOHITY
S=4/Sz 8y
CkopocTb ~ 1. MonyJib riepeMeleHnsa
paBHOMED- D= S u3MepaeTcA JIMHEKOI.
HOTO t 2. Bpemsa — gacamu u ap.
IOBIVLKEHUA
~ v, — U
YckopeHne a = T AxkcesnepomeTp
m a .
Macca Rkl S a—2 n Op. 1. MeTon B3auMoOeiiC TBIA.
m, 1 2. BaBemmnBaune
Cuta F=mad JnHamomeTp
pryI‘OCTI/I F = —kx
Cua F—ma 1. InaamMmoMeTp.
BCEMMPHOTO 2. B3BemuBaHnue.
TATOTEHNS myms 3. Ha ocHoBe namepenusa
(cua F= G—R2 MacCChl ¥ yCKOPEeHIA
TSMKECTN)
Cuia F=ma IyHaMOMeTD
TPEeHNUA F=uN
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Puc. 55
iz
Vo) my
Mm/c ms
51
4 Y (B)
-
_)
31 F’I‘p N
2] 7
1 mg
— o
0 123456 7t,c 0 X
Puc. 57 Puc. 56

3. CocraBbTe ypaBHEHUe BTOPOTO 3aKOHa HbIoTOHA nasa ciaydaeB, m3oOpa-
"KEHHBIX Ha pucyHKe 55. OmpemenuTe AelicTBYIOI[ME Ha TEJIO CHUJbI.

4. TlosyunTe OCHOBHOE ypaBHEHNMEe IUHAMUKUA B IIPOEKIMAX HA KOOPIM-
HaTHBIE OCH [IJIA CJIy4aeB, M300PAKEHHBLIX HA PUCYHKe 56.

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

IV. Jomawmnee sadanue: II., Ne 133.

Ypok 2*. OBnXeHue Tena nog OevcTBUEM CUJIbl
yrpyrocTtu

I. IBomX-TpOUX IIKOJHHWKOB IIPUIJIAIIAIOT K JOCKe IJIA Onpoca:
a) OOBSICHUTHL pellleHre OOoMAaIllHel 3agaun; 0) pacckKasaTb O 3aKO-
He I'yKa ¥ BBINOJIHUTH OIBIT II0 €r0 SKCIEPUMEHTAJNLHON IPOBEPKE;
B) pemIuTh 3agady: OUPENeSUTh CUJIbI, AEHCTBYIOIUe Ha KHUTY,
KOoTopas JIeKUT HA HAKJOHHON IJIOCKOCTH (BBIIOJHUTH PHUCYHOK,
HalTU TPOEKIIUU CUJI B BBIODAHHOII cCHCTEeMEe OTCUETA).

C KJiaccoM OpPraHma3yioT (PPOHTAJbHOE MOBTOPEHUE M0 B80NPO-
cam: urTo wHaswiBaloT gedopmanmeit? Kaxue pgedopmanum Bam
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e N tﬁ n3BecTHbI? Kakoe gelicTBue Xxa-
N a pakTepusyeT cuJa yOpPyroctu?
F v=0 KakxoBa upupoma CHJIBl yIPYTO-

yIp max
> ctru? WcuosiTeiBaeT Jjau gedopma-
v o U0 CTYJ, €CJIUW Ha Hero cajguTrcs

(') A x uenoBek? Kakx sTO0 mokasars sKc-

Y mg nepuMmeHTanbuo? Kyma mampasiie-

Ha CHJla YOPYTrOCTH TIPU CHKATUU

@ 77max Jactuka nanbnamu pyku? Kakas
F_ =0 <-— 910 medopmamus?

a=0 Sanycm Ha [OCKe IO 3ajadaM
H—fmp— IIPOBEPSIIOTCS OBICTPO, C IEJIBI0 KOH-
" >  TpOJA 3a4aloT OAWH-IBa BOIIpOCA.
3axkon I'yka mpoBepseTcs IO ILja-
Hy: 1) sBieHwue; 2) GopMyIuPOBKA
3aKOHa; J) IIOsICHeHWEe BeJUYUH,
BXOAAIMMUX B (opMyJy 3aKOHA;
v=0 - 4) OOBIT IO BKCIEPUMEHTAJIbHOI
yopmax  TIpOBepPKe 3aKOHA; 5) rpadui m ero
O‘ X ob0bsacHeHUe; 6) IPaHUILI TPUMEHU-
MOCTHU 3aKOHa.

Puc. 58 II. Kaxk Oymer ABUTATHCA MaTe-
puajgbHas TOUYKa IO [IeHCTBUEM

CUJILI YIPYTOCTH — OCHOBHAA YyueOHaAs npobJema ypoKa.

CraBat onvim (puc. 58) u 006CYKIAIOT 80npochbl: KaKk OymeT ABU-
raTbCcs TeJio (TPaeKTOpUsA, CKOPOCTh, YCKOPEHUE), €CJIU PACTAHYTYIO
npy:xuHy ormyctuth? Kaxwme cunabl geiictByior Ha Tesio? (PucyHor
BBITIOJIHSIOT Ha JOCKe W B TeTpaasx.) Kak Oymer ABUraTbCs TEJO OT
Touku O K ToukKe B, B okpecTtHocTu Touku B (puc. 58, 8)? Kax
HalpaBjieHa CUJa OTHOCUTEJBHO CKOPOCTH Teja Ha PAa3HBIX JTalax
neukeHua? Kaxk B IejiloM MOKHO OXapaKTepU30BaThb JBUIKEHUE Teja
moj MefiCTBUEM CHJIBI YIIPYTOCTH?

Kak samucarh BTOpPOU 3aKOH AWHAMHUKU AJA ABUIKEHUA TaHHOTO
tena? (OrBerT. ma, = kx.) CMoxeM JM MBI, KaK JeJladu paHbIIe,
BeIunCaAUTE ycKopenue Ttena? (Oreer. Her. MoKHO ompeneinTb
YCKOpeHue JUIllb [IJs JAHHOTO pacTsyKeHus Npy:KuHbl. Ho Tak Kak
Opu ABUMKEHUU TOCTOSHHO M3MEHSEeTCS CMeIlleHUe X, TO U3MeHSAeT-
ca u ycxkopernue.) Kak OyaeT ABUraTbCs TeJIO, €CJAU CHJIA YIIPYTOCTH
HepPIeHANKYJAPHA HAYaJbHON CKOPOCTHU? YUUTEJIh [EMOHCTPUDPYET
onbLm 1O BpAIlleHUIO Tejia HAa HUTU 1o cTosy. Ha 1gocke sapamee
TOATOTOBJIEH PUCYHOK C O0O3HAUEHWEM CUJIbI YIPYT'OCTHU, CKOPOCTH.
OO6cy:KIalT 60npocsbl: KaK JOKAa3aTh, UTO HA TeJO CO CTOPOHBI HUTHU
meiicrByer cuia yupyrocrtu? IIpy KakoM yCJIOBUM HUTH AEeHCTBYeT Ha
Teso? [leficTByeT Jii TeJi0O HA HUTH? VIBMeHseTCA JIM YCKOPEHUE Teja
OpU ABUKEHUU O OKPYKHOCTU?

III. IlomGop Bamau AJid CAMOCTOATEIBHOIO peIleHUs Ha yCMOTpe-
HUEe YUYUTeJIs.

IV. Jomawnee s3adanue: II., Ne 160.
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Ypok 3*. [lBUXXKeHue Tena y noBepxHocTu 3emsiu

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

1. OmpenenuTe MPOEKIINU CUJIBI HA OCHU CHUCTEMBI KOooOpAuHAT (HaH
PHUCYHOK).

2. OmpegenuTre CUJIbI, AEMCTBYIOIME Ha IMapUK IPU €ro YCKOPeH-
HOM [IBUWKEHWU BBePX (ZaH PHUCYHOK).

3. Bamnurure GopMyJy 3aKOHA BCEMHUPHOTO TATOTEHUS.

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

5. Banuinure u moscHUTE (GOPMYJIY AJIA CUJIBI TAMKECTH.

6. Kakue cusibl AefiCTBYIOT Ha KHUTY, JieMKaIlylo Ha cTojie?

II. CucremaTn3upyoOT 3HAHUA TEOPUHU C HMOMOIIBLIO Tabammer 12.

III. Pemrenue 3agayuu.

CKOJIBKO BpEMEHU I1a/iaeT I'Py3 ¢ BbICOTHI OcTaHKUHCKOM Tesebarruu (540 m)?
OrmnpegennTe ero CKOPOCTh B MOMEHT yaapa O 3eMJIIO.

AHaau3 @usuueckozo sasaenus. 0O06-
CY:KIAIOT B80Nnpocyul: Kakoe (Husmueckoe Y
aBienue paccmarpuBaercsa? (OrTBer.

CBobomuoe magenue rpysa.) Kaxoit cay- h*O
yaii cBOOOMHOIO IAJeHUs paccMaTpUBa- l
ercs? —

YT0 MOYKHO CKAas3aTh O TPACKTOPUU [[BU-
sKeHus1 rpysa? VsmeHsieTcssi JIi CKOPOCTH
npu naeuskeHun? VIsMeHseTCSA JIM yCKOpe- O

ol

Hue rpysa? KakoBa mpuwumHa yCKOPEHHO-
ro nBu:keHus rpysa? (OrBerT. IeiicTBue -
3eMJin.) -8
BrimosrHAIOT PHCYHOK, Ha KOTOPOM
BBLAEJAIOT HAYaJbHOE, IIPOMEXKYTOUYHOE
U KOHEUHOE COCTOAHUA NBIIKEHUS I'Py3a l
(puc. 59). Kakyio cucremy oTcuéra pa- 0 O
IUOoHAJbHEe BHIOPATH AJISA ONMCAHUS JABU- y
JKeHusd rpysa?
Hoesa pewenus. Tak Kax [IBUIKeHUE
rpysa omupenaeaeHo (IPAMOJUHENHOE, paB- Puc. 59
HOYCKOPEHHOe) M TpebyeTcs HAWTHU KuHe-
MaTHUUYEeCKUe XapaKTEePUCTUKU ABUIKEHUS, TO CJEAyeT WHCIIOJIb30BaTh
COOTBETCTBYIOIHE 3aKOHOMEDPHOCTH ((hOpMYJIbl) KMHEMATUKHU.
Pemenue. CocraBiasieM ¢ yu4éTOM HaudaJIbHBIX YCJOBUM ypaBHe-
HUSA [OJA KOODAWHATHI M CKOPOCTM MaTepUaJbHON TOYKU. B 00I1mem
BUJE CHAJajga uMeeM

%
mg

v, = voy + gyt,

_ L
Y=Y+ Uy, + 5
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Tabauya 12

Lsyorenve Tena noo oencremem 3emnm —
r”’OJJ IJHOEe rfaflervie

L. ¥y KoJIMHeapHa F, TpaeKTOpua — IpAMAas JUHASL

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

d=g=const
v, =V, COSOL, Y v=0
@
v, =v,sina+g,t e ~
— 7/ N
v, N
x=x,+vtcosq, 0/ \\
gt2 AOC \\
Y=Y, +7, 5 ) N
—
0Y g X
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C yuéToM 3HAUEHUN IMPOEKIIUN BeJIWUYNH YPaBHEHUS IIPUOOPETaAIOT
BUJ
-v =0 - gt,

-
y_ 2'

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

U=gt1’
0=~h-

2
gh

5 "

W3 BTOPOro ypaBHEHWs HAXOAWM 3HaUeHHEe BPEMEHM, U3 IIePBO-
ro — 3HadeHme ckopoctu. OkKoHuarenbHBIH oTBeT: t;, = 10 c,
v =100 m/c.

Anaau3 pewenus. Ilpu pelieHuM 3a7ayv MOYKHO IIOCTPOUTHL I'pa-
(uxu 3aBUCUMOCTEll YCKOPEHMUs, CKOPOCTH, KOOPAUHATEI OT BPEMEHMU.
Bonpocvt 0ns obcyxldenusn: OyLeT JU TEOPETUYECKU PacCUUTAHHOE
BpeMs MaJeHus Ipy3a PaBHO BPEMEHW, MOJYYEHHOMY 9SKCIEePUMEH-
ranbuo? ITouemy?

3amauyu AJs CAMOCTOSITEJLHOTO pPellleHus B Kjacce um mgoma: Il.,

Ne 89, 90, 99.
Ypok 4*. PeweHue 3apad (pe3eps yuurtens)

Ypok 5. JlabopaTtopHaa paboTta «3ydyeHne OBUXKEHUSA
Tena, OPOLUEHHOro ropU3oHTaJIbHO»

B yc/ioBUsIX OrpaHUYEHUI B MCHOJb30BAHUM SKCIEPUMEHTATbHBIX
MEeTOJOB CUMTAEM, UTO HeJb3sd OTKA3bIBATHLCS OT IIPOCTHIX U OIPOOO-
BaHHBIX Ja60paTOPHBIX pabdor. I[eATeIbHOCTb MIKOJbHUKOB OPraHu-
3yeTcsd II0 M3BECTHBIM WHCTPYKIUAM (cM. c. 396 yueOHUKA).

Homawnee sadanue: 1., Ne 174, 175.

Ypok 6*. OBUWXeHue Tesia non OeNCTBMEM HECKOJNbKUX Ten

3amaum ypoka: copMHUPOBATh YMeHNe ONMCHIBATH ABUMKEHUE TeJa
C IIOMOIIbI0 BTOPOTO 3aKoHa HrnioToHa.

IInan ypoka

Jdransl ypoKa Bpemsa, muu IIpuémsbr 1 MeTOaBI
1. IloBTOpPEHUE 5 OTBeTBl HA BOITPOCHI
II. ITpumep pelreHus 3a- 10—15 Pemenne y gocku. Becenma
mavyu
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IIpodonxcenue

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
III. CamocToaTenbHAsA pa- 20—25 Pemrenue samau
6oTa
IV. [lomamiaee 3amaHue 1—2 3amnuch Ha JOCKe

I. IToBTOPEHUE HOCHUT XapaKTep aKTyaausanuu 3Hanuii. IlosTomy
00CYKIAI0OTCA B0NPOCHL: UTO TaKoe paBHojelcTBymoinas cuua? Kak
ONpeeinTh, CKOJBbKO CHJ JeidicTByer Ha Teno? Kaxkume BuUIBI CUJI
Mbl udyvyaan? KakoBbI 3aKOHBI, KOTOPBIM IIOAUYUHAIOTCA Ha3BaHHBIE
cunbi? Kak mpuMeHUTh BTOPOI 3aKOH TWHAMWKMU, €CJIU Ha TEeJO Aei-
CTBYIOT IB€ CHUJIBI?

II. OnpenenuMm mociie[oBaTeIbHOCTh OPTaHU3aIl OCHOBHOTO 3Ta-
ma ypoka.

1. ITocraHOBKa YyueOHOU npobjemb. U MOMUBAUUS [EATEIHBHOCTHU
obecrieunBaeTCs BBeJeHUEM YUUTeJI.

B okpyxkamrieit Hac KU3HU CYIIIeCTBEHHOE 3HAUEHUE MMEIOT IBU-
JKyIluecs Tejla — CaHKU, Bejlocunenbl, aBromobuau. IIpakTuyuecku
Bcer/ia ABUKeHMEe 00YCJIOBJIEHO MeliCTBUEM HECKOJIbKUX TeJI: HallpuMep,
9TO JelicTBrUe 3eMJHN U JAelcTBUe omophl. MTak, Hala 3agauya — Ha-
YUYUTBCA OMNPEIeaTh XapaKTepucTuKu (YCKOpeHue, CKOPOCTb, Iepe-
MellleH1e) Tejla, K KOTOPOMY NPHUJIOKEHBI ABe-TPU CUJIBI.

2. CaMbIM IIPOCTBIM CJIYYaeM YCKOPEHHOIO IBUIKEHUS SBJIIETCS
OBUsKeHUe mo mpamoii. O0paTuMcs K pPelreHuio 3ajgad .

IToesn maccoit 500 T mocsie MpeKpaIeHus TATH JJIEKTPOBO3a OCTAHABJIMBA-

eTca B pesyibrare AefiCTBHsA CHIbI TpeHus, pasHoit 10° H, uepes Bpems,

paBHOE 1 mMuH. quy paBHa CKOPOCTH IIoe3na 4O HaydaJja TOpMO)KeHI/IH?

Anaau3 ¢usuueckozo saenenus. Ilo BceM ycIOBUSAM 3alayu II0-
e3l MOKHO MOeJUPOBATH MaTepUaJbHON TOUYKOM: pasMepbl ero He
WMEIOT 3HauYeHWs, ABUKEHWEe dYacTell HAcC He WHTEPecyeT, IBUKe-
HUe Ioes3a IMPSMOJUHENHOe W pPaBHOYCKOpPeHHOe. Bonpockl: mouemy
paBHoyckopenuoe? OrKyma sTo ciaeayer? Kakwue Tesia HeficTBYIOT Ha
moes3n? (OrBerT. [HeiictByer 3emus. I[IpursaskeHue omuchbIBaeTCs BBI-
pasKeHWeM [JIA CUJbI TsKecTu. J[eficTBUE ITOBEPXHOCTU IIPOSBIIAETCS
IBOSIKO: OKA3bIBAET COIIPOTHUBJIEHNE ABMYKEHUIO (CUia TPEeHUsA) U OKa3bl-

BaeT maBjeHUre (Cmja peakI[uUd OMIOPHI).)

Y N B 3asaue TOBOPHUTCSA O TATe BIEKTPOBO-
a N 3a. Bonpoc: uto sro Takoe? (OTBeT. ATO
<_>_ A N 3 IOTIOJTHUTEIbHOE JeliCTBUE IIOBEPXHOCTU
Fyp R — SeMJII B OTBET Ha JeHICTBHE KOJIEC BIEK-

[ TpoBosa.) Ho B sajmaue paccmarpuBaercs

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

Y mg Ha HYJIO, T. €. BJIeKTPOBO3 yKe He TAHET

BaroHbl. Ha pucynke 60 mokasaHBI CUJIBI,
nmericTByromiue Ha 1moe3n. OHM OIpenessiioT
Puc. 60 XapakTep ero IBUKeHUA.
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Hoesa pewenus. Ilo ycnoBusM 3ajaua AUHAMHUUYECKas, HO HaAWUTU
HAJO0 KUHEMATUYECKYI0 XapaKTePUCTUKY — HAYaJbHYI0 CKODOCTb.
Il 9TOTO HAAO 3HATH YCKOPEHMEe, KOTOPOe OIpe/eJisieTcsa Ha OCHOBE
BTOPOTO 3aKOHA AWHAMUKH.

Pemenue. CrpouM OCHOBHOE ypaBHeHUE AWHAMHUKU [AJIs HaIei
MaTepHaJbHOI TOUKU (IIoe3na): ma = F‘Tp + mg + N.

I moJiyueHUs CKAJAPHBIX YPABHEHUM IIPOeIUpyeM BEKTOPhI Ha
ocu BBIOPAHHOU cucTeMbl KoopauHat (cMm. puc. 60):

-ma = —FTp,
0 =-mg + N.

W3 BTOpPOrO ypaBHEHUA CJIeAyeT, UTO CUJIbI, NEeHCTBYIOINE B Bep-
TUKAJIbHOM HAIPaBJI€HUU, KOMIEHCUPYIOT APYT APyra. ITO W MOHST-
HO, pa3 HeT ABUIKEHUA IIoe3Za II0 BepTUKajau. VI3 mepBOro ypaBHE-
HUs IOJly4aeM BbIpa)KeHue IJIs YCKOpeHus: a = F, . /m.

Ilanmee pellieHMe CTAHOBUTCA UYUCTO KUHeMaTudyecKuM. [lad 1po-
€KIUM CKOPOCTU HMMeeM U, = Uy, + a,t.

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

Ananus peurernus. IlonyueHHOe 3HaUeHUE CKOPOCTH PeAJbHO MIJIs
moes3ga. A pas Tak, TO, 3HAUUT, BEIOpaHHAS HAMU MOJEJb IIoe3fa II0-
3BOJIET XOPOIIIO ONMCATH ero ABUKeHUe. EIWHUIIEI IpaBOd U JeBOU
yacTel peleHus B 00IleM BUE COBIIAAAIOT, UTO TaK:Ke IOATBEPIKaa-
€T BEPHOCTH pelIeHUus. /JonosHUmelbHbLil 60NPOC: KaKue XapaKTepu-
CTUKU JIBUKEHUS I10e3la MOJKHO eIlé OMPeaeSUuTh?

3. Opra"usyioT caMOCTOATeNbHOE peweHue 3aday. CHayana Keja-
TEJIBHO PEIUTh SKCIEepPUMEeHTAaJbHYI 3aa4y, HAIPUMED Ta-
KYIO: KaK U IIoUeMy ABMIKeTCd JIAaCTUK IpU BpalleHuu aucka (puc. 61)?

Bonpocvt 0ns opzanusayuu Oecedvl: ABUKEHUE KaKOTO Teja MBI
usyuaem? Kark mgactux aBuixercsa? (OrBer. Ilpu yciaoBuUH IIOKOS
JaCcTUKa OTHOCUTEJIbHO AMCKA 5TO ABUIKEHNE OTHOCUTEJNHHO HAaObJIIo-
naTessi KPUBOJMHEHHOE IO Ayre OKPYsKHOCTH, PaBHOYCKOPEHHOE IIPU
paBHOMEpPHOM BpalleHnu Aucka.) Kax HampaBiaeHo yckopeHue? Kaxk
9T0 moKasaThb? KaxKoBbI MPUYMHBI YCKOPEHHOI'O ABMYKEHUSA JacTUKAa?
(OrBer. [eiictBue 3eMJau U IIOBEPXHOCTH AuCKa.) Kak m mouemy
neiicreyer auck? (OrBerT. Peakmusa omopbl, TpeHHe moKosa.) Kyma
HampaBjeHa cuja TpeHud nokoA? Ilouemy mpu HEKOTOPOU CKOPOCTH
Bpall[eHUsA AMCKa JaCTUK HAUMHAET CKOJB3UTh OTHOCUTEJIbHO AucKa?
ITpu xkaxom ycaoBuu aTo mpoucxomut? (OrTBet. Cuima TpeHusa IIO-
KOsl ysKe He o0ecmeunBaeT HYIKHOTO
IEHTPOCTPEMUTEIBHOTO YCKOPEHUS.)
Kaxk c¢ 1momoIp0 [IHCKa CPaBHUTH
CUJIbI TPEHUS IMOKOSA ABYX TeJs?

III. Sagauyu OIs9 CaAMOCTOATENb-
Horo pernenus: II., Ne 138, 139, 161.

IV. Jomawmnee 3adanue: II.,
Ne 147.
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Ypok 7*. JlJaGopatopHas pabota «M3yyeHne OBUKEHUS
TeJZla No OKPYXHOCTU noAa ﬂeﬁCTBMeM cun
ynpyroctm n TXecTu»

PaGoTy opraHusyoT II0 M3BECTHBIM HMHCTPYKILSIM.
Homawnee sadanue: I1., Ne 162.

Ypok 8*. PeweHue 3apad (pesepB yuutens)

B Hauajsie ypoka pPeKOMEHIYeM peuleHue MUNUYHbLX 3a0ady.

B xonme ypoxka MoxxkeT OBITH IpOBeleHA HeOOJIBIIAA 1ab0PAMOp-
Has paboma 1O M3YUEHUWIO NBUIKEHUA Teja M0 HAKJIOHHOM IIJIOCKOCTU
C UCIIOJIB30BAHUEM CJIEYIONEr0 000Dy AZOBAaHU A: TPUOOMETD UIU
auHelika gauuoii 50—60 cM, JepeBAHHBIN OPYCOK, AWHAMOMETP U
Tpaucrnoptup. Ha mocke (nmcToukax) cpopMyJIMPOBAHBLI 3agaHU I
IJIs BBITIOJTHEHUS.

1. Kak u mouemy M3MEHSIOTCSA MOKAa3aHUA AWHAMOMETPA IPU PaBHOMED-
HOM /[ABVWIKEHUU OpPYCKA TOPU30HTAJIBHO U 10 HAKJIOHHOM IJIOCKOCTH?
Ona o6bsACHEHUA BBIIOJHUTE PUCYHKH, O003HAYMB B YCJIOBHOM MAac-
miTabe AefCTBYIOIINE CUJIbI.

2. OmpegnennTe pasHOCThL IIOKA3aHUU AWHAMOMETpPa NIPU PaBHOMEPHOM
IBUKEHUU Tejla BBEPX W BHU3 10 HAKJIOHHON IIIOCKOCTH. BhImonHUTE
PUCYHKH, O0BACHUTE pPe3yJIbTar.

3. IToxbepuTe yros HaKJOHA IJIOCKOCTU, IIPU KOTOPOM OPYyCOK HadYWHA-
eT PaBHOMEDPHO CKOJIb3UTH. VI3MEPUB yroJ M CUJIY TSAKECTHu Opycka,
OIpeieJINTe CUJIY TPEHU.

Homawnee 3adanue: II., Ne 173.

Ypok 9*. KoHTponbHas paboTa

FJTABA V. 3AKOH COXPAHEHUA UMNYJIbCA

BaKOHBI COXpaHEeHud — OJHO M3 CaMbIX MOIIIHBIX CpeaCTB OIIN-
caHus OBUKEHHUS MexaHUuYecKoil cucrembl. Coxpaudmomiascsa (PuUau-
yecKas BeJMUMHA BCerga OuYeHb ymaobHass xapaxkrtepuctuxa. M yué-
HbIe CTPEMATCA TaKUe XapaKTepPUCTUKU HauTu. B MexaHWKe 3aKOHBI
COXPaHEHUS UMNOYJbCA U DSHEPIrUU SABJSIOTCA CJIEACTBUAMU 3aKOHOB
Hrioroma. Ho zarem mo mepe pasBUTHUS (PUINUKK OHU IIPHOOPETAIOT
cratyc (pyHIaMEeHTAJIbHBIX 3aKOHOB.

Kiarouom ycmemnrHoro yCBOEHUSI TeMbl SIBJSETCS peIllleHue 3aaad,
IIPU KOTOPOM IIOJIHOIIEHHO OOJIMKHBI BBIAEJIATHBCA pacCcMaTpuBaeMbIe
SABJIEHHUSA, IOCJIENOBATEJbHO M aKKyPaTHO B TOM WJIM HHOM BHIE IC-
IIOJIB30BATBhCA 3aKOHBI COXPaHEHU. HEOGXOI[I/IMBIM ycjioBueM ocTa-
éTcs MoAfepIKaHWe WHTepeca IIKOJPHUKOB K OPraHU3AIluU AesATelb-
HOCTH B IIeJIOM.
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Ypok 1. [BuXeHue matepuasibHOM Touku. UMnynbc

3agauM ypoKa: BBECTH HOHATHE MMITYJIbCA MaTEePUAJTbHON TOUKU;
OPOAOJIXKUTH (DOPMUPOBAHNE YMEHUU BBIAEJIATH U ONUCHIBATH JABUKE-
HUe MeXaHWYeCKOU CHUCTeMBI.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
I. Axryanmsanusa 3HaHUHI 5 Becena mo Bompocam
II. syueHnue m ycBoeHUe 10—15 Becena. Pabora ¢ yueOHu-
HOBOT'O MaTepuaja koM. Pacckas
ITI. ®opmupoBaHme yMeHU 15—20 Pemrenne samau
IV. Nomamnee 3amanue 2—3 Coo011ieHne yuYnTesis

I. OGcyskmaioT 80npocsl: Kakoe OBUIKEHUE HA3bIBAIOT MeXaHUYe-
ckuMm? [[BuiKeHMe KaKuUX OOBEKTOB m3yuaeT MexaHumka? YrTo Takoe
MaTepuayJibHasg Touka? Kak MoKeT ABUraTbCsa MaTepHaIbHASI TOUKA
oM OeliCTBUEM CHJIBI?

II. Opranusamnus aesTeJIbHOCTU IIPU M3yUYEeHUUW HOBOTO MaTepuaja
MOKeT OBITh TaKOIi:

1. PaccMoTpuM THUIIMYHOE sABJEHUE — IBUJKEHINE Teja MOI Iei-
cTBUEM Apyroro teja. Mogesb 5TOro sBJIeHUs — [OBUMKEHHE MaTe-
pPUaNbHOII TOUKM IION JeicTBMeM cuJbl. Kakoe B 00IleM cjaydae 3TO
Mo:KeT ObITh aBuiKeHue? IlepeumciuM, KaKue XapaKTEepPUCTUKHU Ta-
KOro IBUKEHUS HAM M3BECTHHI.

2. Ina onmucaHUs [BUMKEHUS MATEPUAJTBHOU TOYKH IIPUMEHUM
BTOpOI 3aKoH HrioToHa (opranusdyerca pabora ¢ yueOHUKOM, c. 123).

3. ®usnyeckada BeJMUYMHA p = mMU I[OJYyUYWIa HA3BAHUE <«HM-
OyJbC»; OHA XapaKTepuayeT NBUKEHUe TeJsa, 00JIaJarolero Maccoii.
HMmnynabe cucreMbl MaTepUAJbHBIX TOUEK PaBeH CYMMeE HMIIYJIbCOB
BCEX TOUEK; MMIIYJbChl CYMMUDPYIOTCS II0 IIPABUJY CJIOMKEHUS BEK-
TOPOB.

III. Opranusyerca KOJJIEKTHUBHOE peIlleHue 3a Iad.

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

JUBaeTcsi B peadyJibTaTe TPeHUs 3a Bpems, paBHoe 1 mwuu. Oupene-
JINTEe CKOPOCTH II0oe3na OO Hadvajia TOPMOMKEeHHUdA. Cuia TPpeHUudA paBHa
10° H.

AHaau3 @Qusuyeckozo asneHus. Teno (moesn) ABUIKETCA IPAMO-
JVHEHO ¥ pPaBHO3aMEIJEHHO NOJ AelicTBUEM CUJbl TpeHud. [lna
OMMMCAHUSA [ABUKEHHUS TeJia BbIOMpPaeM IOAXOIAIIYI0 MOJIEIb — 39TO
MaTepuaJibHAasd TOYKa. Ha pUCYHKe BBIIEJUTE HYIKHBIE COCTOSHISI
OBUKEHUS MaTepUaJbHON TOUKHU, MOKAKUTE [AeNCTBYIOIUE CUJIBI,
BbIOepuUTEe cucrteMy orcuéra. Cuibl BLIOHMPAIOTCS MO IPUHIIUIY: €CThb
nelicTBUe, 3HAUHUT, €CTh €ro XapaKTepUCTHUKA.

Hoes pewenus. B ycioBum 3afjauym JaHBI JUHAMUYECKUE Xapak-
TePUCTUKU Teja U ABMI)KEHUs, IOITOMY 3aJadva MO XapaKTepy Iou-
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HaMuyeckad. Taxkoe ABMIKeHWE MaTepPUAJIbHON TOUYKM OIMCHIBAETCS
BTOPBIM 3aKOHOM HbIOTOHA.

Pemenune. Cuya TAXKeECTH U CHJIA PEAKIINU OIIOPHI KOMIIEHCUDYIOT

apyr apyra. IlosTomy BTOpPOI 3aKOH JMHAMUKY MOYKHO 3aIKICAaTh B BUJE
mv, — mv, = Ft.

B Harmeit cucreme orcuéra omuHa och OX; mpu IpoenupoBaHUU HA
He€ ypaBHEHHUA C yYETOM PaBEHCTBA HYJII0 KOHEUYHOH CKOPOCTH IIOJIY-
JaeM CKaJIApHOEe ypaBHeHHe —mv,; = —Ft.

Co CKaJAPHBIMU BEJIUUYMHAMU MOJKHO IIPOMB3BOAUTH MaTeMaTude-

CKUe IeHCTBUA, IIOATOMY HMeeM O0OIllee pellleHUe: U; = ﬂ. Pacuér
naér 3HaueHme 12 m/c. mn

Ananusz omeema u peuwenus. Iloesn exan co CKOPOCTHIO OKOJIO
43 KM/4 u MOT 3aTOPMOBUTH 3a BpeMs, paBHoe 1 mumH. Takum 006-
pasoM, KOJIMYECTBEHHbIE PACUETHI HE IIPOTUBOPEUYAT IIPAKTHUKE, BBI-
OpaHHAd MOJeJb ONMCAHUA ABUIKEHUA II0e3a SBJAETCS Pa3yMHOI.
IIpoBepuB pasMepHOCTH, AEJAaeM BBIBOJ, YTO OOIIlee PeIlleHUe II0JIY-

M H-c M

9YeHO BEPHO: = el Kak wusMeHAJICS UMOYJbC II0e3[1a IIPU

nemKeHun? BricTpee maum MeqJieHHEe 3aTOPMO3UT HOE3[, ecJii OyaeT
uMeTh OOJBINYI Maccey?

B KoHIle ypoKa Jydlille BCero PeIuTh OAHY-ABEe 3aJaul ¢ BEKTOPaMI:
1. OmpezieinTe UMITYJIbC CHJIBI, €CJIM HAYATBHBIA M KOHEUHBIN MMITYJIHCHI
MaTepuaJIbHON TOYKU M3BeCTHHI (puc. 62). 2. Omupenenure, geiicTBOBaIa
JIM Ha MATEPUAJIBHYIO TOUYKY CHJIA, €CJAU COCTOSHUS IBUKEHUS TOUYKU
XapaKTepPHU30BAINCH MMITYJIbCaMU, M300PaKEHHBIMI HA PUCYHKe 63.

- -
m1)1 mvz

o

o

— —
— mov muv
m'ul 1 1
D —
— -
l mv2 m’l)2
= —_—
mv2
Puc. 62 Puc. 63

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

Ypok 2. 3aKOH COXpaHEHUs nMMnyJbca

3amaum ypoKa: OIPEeNeJUTb IOHATUSA «3aMKHyTasa (Gusmdeckas
cCucTeMa», «BHEIITHUE CHUJbI», «BHYTPEHHUE CHUJIBI»; c(hOPMYJINPOBATH
3aKOH COXpaHeHUs HMIIyJibca; cpopMUpPOBATh YMeHUe MCII0JIb30BaTh
3aKOH COXPaHEHUd MMIIyJbCa.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
1. IloBTOpPEHUE 7—10 ITpoBepka momaiirHero 3a-
IaHUA
II. IsyueHue HOBOTO Mare- 20—25 Pacckas. Becega. ITocTaHoB-
puaa Ka OIIbITa
III. ®opmupoBanme yMeHUit 10 ITpumep pelrteHusa 3amadyu
IV. Nomaminee 3amanue 1 Coob11ieHre yUYnTesis

I. IToBTOpPEHUE.

II. CogmepsxkaHue ypoka cjiefyeT JIOTHKe yueb-
HHUKA.

1. Pusnueckoil cuCTEMOM MOKeT OBITH Jrobas
COBOKYIIHOCTEL OOBEKTOB, BBIOpAaHHAsA C KaKOI-TO
meabio. Ilpocrefilieir cHUCTEMOM SABJISIETCA COBO-
KYIIHOCTBL TOJBKO ABYX Tej. OueBHUAHO, UTO MO-
IeJbl0 TaKOW cucTeMbl OyAyT ABe MaTepUalIbHbIE

Touku. (BeimonmmarT pucyHoxk 4.2 u3 yueOHUKA, —
BBOLAT IOHATUA BHEIIHWX U BHYTPEHHUX CHJI.) W, T
JeMOHCTPUPYIOT OIBIT IO B3aMMOJAEIICTBUIO IIAPOB ?1 2
IpU CTOJKHOBEHUU, JyUIlle IPOLEeMOHCTPUPOBATH

CTOJIKHOBEHME IIapoOB Ha OM(PUIAPHBIX IIOJBECaX Puc. 64
(puc. 64).

Bonpocwst npu HabawleHUuU onvima: Kakyo (PpU3UYIEecKyI CHUCTe-
My MbI BbiOUpaeMm aasd udyuenusi? Kaxk mampaBiieH MMITYJIbC II€PBO-
ro imapa B MOMeHT ymapa o Bropoii? KaxoB o mociae yzapa? Ka-
KOB HMIIYJIBC BTOPOTO IIapa mocje coygapenus? Kakyio rumoresy
Ha BTOT CYET MOJKHO BBICKA3aTh, HaOJIOmas [IBUMKEHUE BTOPOTO
mapa?

2. YVuebnas npobiema: TPpUMEHUM JU BTOPOIl 3aKoH HrioToHa B
UMIOYJIbCHON (popMe AJiA CHUCTEMBI ABYX B3aMMOJENCTBYIOIIMX MaTe-

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

3. POopMYyJHUPYIOT YCJIOBUA COXPAHEHUS UMIYJIbCA [JA CUCTEMBI
MaTepuaJbHBIX TOUYEeK (M COOTBETCTBYyIOIIeli cuctembl Ten). Ciaemyer
obpatTuTh BHUMaHWe Ha cJaydail coxpa-

HeHHU % M - - My
A IPOeKIUil MMIYJIbCa CHCTeMBbI

Ha OCh. t 9%

III. PekomeHayeM paccMOTPETH IIPU- >
Mep pellleHuUs 3amauym U3 y4yeOHUKAa X
(§ 39, samaua 1). J[omOJIHUTEIHLHO HEOO- my+tmy |
XOAWMO BBIIIOJIHUTH PUCYHOK (puc. 65). t ( ’ %

Bonpocvt. 0 opzanusayuu  yceoe- 2
HUs: MOXKHO JIM PACCMATPUBATH CHUCTEMY 777 X
OBYX IIapoB Kak saMKHyTyio? (Cymma
BHEIITHUX CUJ — CHJIbI TSMKECTU U CUJIBI Puc. 65
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peaxIuu OIopbI, AeHCTBYIONIMX Ha CHUCTEMY, paBHa HYJ0.) BbImos-
HseTCcs JIM 3aKOH coxpaHeHus umnyabca? (Orser. a.) Coxpansaer-
cs JIM TMPOEKIMsA MMIyJabca Ha ochk OX ansa cucrteMbl Tea?

IV. Jomawnee s3adarnue: § 38; yup. ma c. 129 (1, 2).

Ypok 3*. PeweHune 3apaud

Ypok cTpouTca TPamUIITMOHHO.

I. Heo6x0qmuMo KpPaTKO IMOBTOPUTH TEOPUIO, B TOM UHCJE PEIleHe
JOOMAIITHUX 3amady. BO3MOKHBI IHMCbMEHHBIE OTBETHI: IIOJyUeHUe 3a-
KOHA COXPAHEHUS UMIYJIbCA, IMOHATHE WM-

_— nyJjibca, BTOpoi 3akoH HbroToHA.
II. IlpuBemém mpumepsl 3ajgayu OaIA
KOJLIeKTUBHON paboTel. TumoBoe pelieHue

npexacraBiaeHo B yuebnuke (§ 39).

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

TAJIBHO ONIPEJeJUTh NMIIYJIbC, KOTODPBIH Jies-
Bre OPUTBOUKU IIE€PENAIO KYCOUKY IeHOILIA-
cra? (IIKOIbHUK y HOCKU CTABUT OIBIT, IIPO-
BOJUT WU3MEPEHUd, KOJJIEKTUBHO HeJIaeTcs
Puc. 66 pacuér.)

2. Baron maccoit 60 T, IBUraBIIUMCSA CO CKOPOCTHIO 2 M/C, CIEIISETCS C
HeMOABMIKHBIM BaronoMm maccoit 40 1. OmpenmesnTe CKOPOCTh CHUCTEMBbI
OCJIe ABTOCIIEIIKH.

Bonpocvl npu opzaHu3auuu peuleHus: MOYKHO JIM CUATATH paccMa-
TPUBAEMYIO CHCTEeMY 3aMKHyTOH? Kak u rmouemMy M3MEHSIOTCA WMITYJIb-
cbI BaroHoB? BhICKayKuTe TUIOTE3Y, OOJbINle MJIN MEHbIIEe AOJKHA ObITh
peajibHAsA CKOPOCTh OBUYKEHUSI CHUCTEMBI JBYX BArOHOB.

II1. Samaum giia camocToAaTesbHOTrO perneHus: I1., Ne 189—192, 196.

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

Ypok 4*. PeaKTUBHOE OBWXEHUE U ero MUCrnoJjib30BaHue
B OCBOEHMU KOCMMYECKOro npocTpaHcTBa

CHauajia Ha ypOKe paccMaTpuBaioT HOBBIII marepuan (20 mwuH),
3aTeM MPOBEPSIOT JOMAIllHee 3aJaHue U PeIllarT 3aJadui.

PeakTuBHBIM HAa3BIBAIOT OBUKEHHE TejJa IIOJ AeMCTBHUEM OTHAe-
JUBIIKAXCS OT HEro C HEKOTOPOIH CKOPOCThIO uacTei sToro Teaa. Ha
onbimax TOKa3bIBAIOT 00pa3 STOTO SABJIEHUSA: a) OTKJOHEHUE pPe3u-
HOBOI TpyOKHu ¢ I'-00pasHbIM HAKOHEUHUKOM [IPU BBLINBAHUU BOJI;
0) IBUIKEHIE BO3AYIIIHOI'O IMIAPUKA C COILIOM OT CTEPIKHS IIapUKOBOM
PYYKM IIO0 IIOBepXHOCTH BOAbI. HeoOXoZMMO HA OCHOBE 3aKOHa CO-
XpaHeHUs UMITyJbca BbhIBeCTH (DOPMYJIY IJis OIpeleeHus CKOPOCTHU

mras
PAKETBL: Dy = J *Upgyr

HOUM? YTO MBI MOHMMAaeM IIOJ MAacCOil paKeThI?

ITouemy sTa (hopmyJia SBISETCS TPUOIMIKEH-
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Ilo peakTUBHBIM ABUTATEJIAM M BOIIPOCAM OCBOEHHS KOCMUUECKO-
ro MIpPOCTPaHCTBA MOTL'YT OBITh ABa KPATKUX [OOKJana, HO He CTOUT
CTPEMUTHCA OXBATUTh HEOO'BSATHOE.

Pemiaror 3agavyuy Ha PeaKTHUBHOE JBUKEHUE.

1. OxorHuk maccoit 70 Kr, HaXOOsACh B JIECKOW HAAYBHOM JIOAKE, CTpe-
JigeT B FOPUBOHTAJIbHOM HampasieHuu. C Kakoil CKOPOCTHIO OH Oynger
OBUTATBHCSA IIOCJIE BBICTPEJA, €CJU APOO0b Maccoi 35 I mmeeT HaUaJb-
HYI0 cKopocTh 320 m/c?

2. Kocmuueckass pakeTa mMaccoii b T Ajid MaHEBpa Ha OpOUTE BKJIOUAET
TOPMO3HBIe aBurarenu. Ilpm cropammm TomamBa Mmaccoit 500 Kr o6-
pasyiorca rasbl, BbLIeTamomme co ckopoctbio 1000 m/c. Ha ckoabKO
YMEHBIIIAeTCsI CKOPOCTH PaKeThI?

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

Ypok 5*. PeweHue 3apay. CamocroaiTensHas paborta

3amaum ypoka: chhOopMUPOBATH YMEHUsS BBIJEJIATH SABJEHUS B3au-
MOJEHMCTBUS TeJl W XapaKTepM30BaTh MX HA OCHOBE 3aKOHA COXPaHe-
HUA UMITYJIbCA.

Ilman ypoka

Jdransl ypoka Bpemsa, mun ITpuémsr u1 MeTOaBI
I. IToBTOpPEHUE 7—10 ITpoBepka momarHero 3aja-
HUA
II. ®opmupoBaHUe yMEHUIT 10 Pemrenue samau
III. CamocrosiTenbHass pa- 20—25 Pemrenue zamau
6ora
IV. JlomairHee 3amaHue 1 Coob111eHre YUUTEIs

I. ®ponrTaNbHO TpPM pelIeHWU 3aJadu IIOBTOPSAIOT 60MPOCHL: UTO
Takoe uMmnyabc? Kak ompemenutrs mmnyiabc Tena? Kax paccuumrars
UMITYyJIBC CUCTEMBI TeJsi? B KaKkux ciaydasx coXpaHAeTCcsd UMIYJIbC CU-
creMbl Tea? UTo xapaxTepusyeT UMITYJIbC?

II. JomosHUTEIbHO PeIlalT OOHY 3aAaduy C MOAPOOHBIM O0BsC-
HEHHEeM BCeX 3TaIloB.

Kakyo ckopocTs mpuoOpeTéT HemoaBM:KHasA Jiogka maccoit 200 Kr, ecsau

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

ckopocts nysau 800 m/c.

III. [Ina camocTOoATEeNbHOH PabOTHI TIpeaaraeM CJIeAYIOIue TU-
OUYHBIE 3aa4u.
Bapuaum 1

1. Cuapsapg maccoit 100 kr, jeTsmuii ToOpu3oHTaJIBHO co cKopocThio 500 M/c,
momazaeT B BaroH ¢ meckoMm maccoit 10 T. C KakKoil CKOPOCThIO Hau-
HET [OBUTraThCs BaroH, €CJW [0 IONMaJaHWs CHAPSAAA OH CTOSJ HeIo-
IBUIMKHO?
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2. Temo maccoit 500 r magaer c¢ BeicoTel 10 M Ha semuaw. Onpexpesure
M3MeHeHNe MMITYJIbCa TeJa.

Bapuanm 2

1. Cumapang mpu TOPU3OHTAJIBLHOM ABUMKEHUUW CO CKOpocThio 15 M/c pa-
30pBaJics Ha [aBa OcKojka maccamu 14 u 6 kKr. CKOpocTh IIePBOTO
OCKOJIKa cocTaBumJia 24 M/c TO HAIpPaBJEeHUIO ABUIKEHUs. UeMy paBHA
U KyJa HampaBjieHa CKOPOCTh BTOPOI'O OCKOJIKAa?

2. Kak usmenwumscsa ummyiabc Teaa maccoil 200 r mpu MOSHATHUN HA BbI-
cory 5 M, ecam Teyio OBLIO OPOIIIEHO BBEPX CO CKOpOCThIO 12 m/c?

IV. Jomawnee sadanue: II., Ne 202.

FNABA VI. SAKOH COXPAHEHUSAA SHEPTUU

CyIiecTBYIOT pasHbIe IIO 3aJlauyaM U BO3MOXKHOCTSM CIIOCOOBI OITH-
caHus MeXaHWUYeCKOro ABUKeHHusA. Pamee MBI paccMOTpeIr KHUHEMa-
TUUEeCKVe M AWHAMUUYEeCKMUe CPEeACTBAa omucaHumdA nBuKeHus. Ilpuse-
IEM eIé OOUH CI0CO0 — dHEePreTUdYecKoe ONMMNCAHNE MEeXaHUUYEeCKOTO
nBrskeHnsa. OOITMM CBOMCTBOM MATEPHAJIBHBIX OOBEKTOB SBJISIETCS
uX JIBU)KEHNEe, B YACTHOCTU MeXaHuUecKoe ABmiKeHue. Pyumamen-
TAJIbHON XapaKTePUCTUKOU MABUIKEHUA sABJdAeTcsa GuandecKas Be-
JauuuHa — sHeprus. Kak eé ompenennuTb, UYTO OAET 3HAHUE 9TOH
XapaKTePUCTUKU AJIA M3YyUYEeHUs ABUIKEHUA MEeXaHUYECKOU CHUCTEeMbI —
OCHOBHBIE YueOHble npobsemv. pAxa ypokoB. Ilpm ma3ydyeHUM TeMBI
GopMUPYIOTCA YMEHUSA BBIAEJATH MeXaHHUUeCKUe CHUCTeMbl WM (DU3u-
YeCcKUe SABJIEHUSA, ONUCHLIBATH UX C IIOMOINGI0 (PU3WUYECKUX BEJIUUNH
U 3aKOHOB COXPaHEHWU.

Ypok 1. MexaHnyeckasa pa6oTta U MOLLHOCTb

3amaum ypoka: BBECTH MOHATUA «MexXaHHUUecKas pabora», «MOIIl-
HOCTb»; C(OPMUPOBATHL YMEHNE PACCUMTHIBATH PabOTy M MOIIHOCTD.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
I. IToBTOPEHUE 7—10 ITpoBepka momarrHero 3a-
IaHUA
II. Wsyuenue u ycBOeHUe 20—25 Pacckas. Becena. Ilocramos-
HOBOTO MarepuaJa Ka OIBITA
III. ®opmupoBanUe yMeHUH 10 IIpumep pemreHma 3amadyu
IV. IomaiiHee 3amaHue 1 Coob11ieHre YUUTEIs

I. Bonpocbt 0ns8 no8mopeHus: YTO HA3BIBAIOT mepemelreHuem?
Yro xapakTepusyeT cuya? Kax HalTu HTPOEKINI0O 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 IepeMeIleHus TeJsia MoJ HeiicTBueM
apyrux tea? (OTBeT yuyuTesisa: pPasanUalOTCSa JeMCTBUEM U IlepeMe-
IIeHueM. )

OnHOBpPEeMEHHO NeMOHCTPUPYIOT OnbiMmbl: a) ABUKeHHe OpycKa Ha
OIMHAKOBOE PACCTOSIHNE IIOJ OeMCTBHEM PAa3HBIX CUJI; 0) ABUIKEHIE
OpycKa Ha pasHble PACCTOAHUA MOJ AeiCTBUEM OMHOI cujbl. MCIIOIbL-
3yeTcd o0oOpyAZoBaHUE: TPUOOMETP, AEPEBAHHLIN OpPycok, Habop
Ipy30B, TUHAMOMETD.

2. Jlnsa xapaKTepUCTUKU STUX PAa3HBIX ABUIKEHUI Teja IO Jei-
CTBUEM IPYTUX TeJ BBOJAT HOBYIO (DUBUUECKYIO BEJIUYUHY — pa-
0oty cuiabl. BrimosHsioT pucyHok (puc. 4.4 yueGHHKA), TPUBOAAT
dopMyay, OTMEUAIOT CKAJNIAPHBIA XapaKTep HOBOUN BEJIMYUHBI, BBOISAT
enquHUIy paborel. IIpu sTom ciaemyer oOpaTuTh BHUMAaHUE, UTO Iepe-
MellleHue 0003HAUaeTCsa TakK: A7 .

3. H3yuaroT uyacTHBIE CJIyYaud BBIUKUCIEHUS PabOTHI CUJIBI: Pabo-
Ta TOJIOKUTENIbHAsA, OTPUIlaTeJIbHAS W HyJieBas; paboTa HECKOJIbKUX
cun. I'paduueckoe mpencraBienue paboTwl (puc. 4.6 yueOHUKA) BBI-
TOJIHAIOT Ha JOCKEe UM B TETPamSaX.

4. OmupepneneHnre MOIIHOCTA W €€ eIUHUIIL.

III. IIpemgaraemM pelIuTh CJAEAYIOIIHE TUIIMYHBIC 3 a1adu.

1. C xakoli cuJI0ON MaJIbUMK TAHET CAHKU 3a BEPEBKY, HAIIPABJIEHHYIO IO
yriaom 30° K ropusoHTy, eciu Ha paccrosauu 100 M coBepriaercsa pa-
6ora, paBuHas 8 KI[xk?

2. Ka}cylo MOIITHOCTHh pa3BHUBaeT ABUTI'ATEJIb aBTOMOGI/IJIﬁ, ecju IIpu cujie
Taru 4500 H aBromo6uins gBukerca co ckopocthio 20 m/c?

IV. Jomawnee 3adanue: § 40; II., Ne 204, 205; unguBUAYyaIbHO —
II., Ne 210.

Ypok 2. DHeprus Kak XxapakTepucTuka COCTOSIHUSA
cuctembl. KuHeTunueckass aHeprus

3amaum ypoka: IOBTOPUTH M YIJIyOUTH IIpeACTaBJieHUs 00 dHep-
rumu; chopMHpPOBATHL yMEHHNE DPaCCUUTHIBATH SHEPIUI0 KaK XapaKTe-
PUCTUKY (PUBUUYECKOII CHUCTEMBI.

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
1. TloBTOpPEHUE 7—10 IlpoBepka momariiHero 3aja-
HUS
II. MI3yuenne HOBOTO MaTe- 20 Pacckas. Becena. IToctamnos-
puaia Ka OIBITa
III. dopmupoBanme yMeHUA 15 ITpumeps! peleHusa 3amad
IV. Nomamuee 3amanue 1 Coo011eHre yuYnTesis
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I. TloBTOpPEHME TPOBOAUTCA HPU IMPOBEPKE PEIIeHUus AOMAITHUX
3aJlau 1 JOIIOJHUTEJIbHOM DEIeHWU ONHOUM 3ajaum y mocku. Teopus
MOBTOPSAETCA MapaJljaeJabHO.

II. ITpepnaraem cienmyioiiee coAep:kaHre HOBOTO MaTepuajia M MO-
CJIeI0BATEJIbHOCTh €r0 PACCMOTPEHUA.

1. Yto Takoe sHeprua — IepBasa yueOHas npodsema ypora. Mbl
usydyaeM MexaHUUYecKue cuctemMbl. Kakume onu ObiBaior? (IIpuBomsar
OpuUMepHI: IBa IIapa, TeJO U CTOJ, IIPocTo MAY u Ap.) ObobuweHue:
J100bIe BBIJEJIEHHBIE TejJa MOTYT OBITh HasBaHbl MEXAHUUYECKOU CU-
cremoii. Kakue sABJIeHUS MOTYT OpoucxoauTh B cucteme? (OTBeT.
Tesa B cucTeMe MOTYT ABUTAThCA W B3aMMOJEHCTBOBATH.)

B xauecTBe o00IIeil xXapakKTEePUCTUKMN ABMIKEHHS UM B3aWMOJEi-
CTBUS TeJI B CUCTeMe YUEHbIe BBeJM DYHIAMEHTAJIbHYIO (DPU3UUECKYIO
BEJIUUYNHY — JSHEPrur0. JHEePrus xXapaKTepusayeT COCTOSHUE IBUKE-
HUS U B3aUMOJEMNCTBUS TeJ B CHUCTEME.

Teso uiu cucrema TeJ, obJiafaroIasi SHEePrue, B COCTOAHUU CO-
BepmIiuTh padory. CTaBaT onbimbi: a) IBUMKYIUICS IO KEJIO0Y Iia-
PUK MOKeT CABUHYTHh IuauHAp (puc. 67); 6) cokarasa MpysKUHA MO-
JKeT MOAHATDH TeJIo.

HepBoe Bropoe
coc'romme COCTOSHUE

=

% J—
vy=0
el ol
Ax !
Puc. 67
2. Kak sHeprus TeJsia 3aBHCHUT OT CKOPOCTH €TI0 IBUKEHHS — CcJe-

ayiomias yueOHas npobsema. IHEPrusi, XapaKTepUsylomias IBUKe-
HUe Teja, HAa3bIBaeTCA KUHETUYECKOI sHepruei.

Onwvim (cM. puc. 67): U3 MePBOr0 COCTOAHUS BO BTOPOE MBUIKYTCS
mapuk ¢ nuauHApoM. IIpu sTom coBepimaerca pabGora. Kakas cuia
cosepiaer pabory mpu mnepemertenuu tea? (Orser. Cuna TpeHus.)
OnpenenuMm »Ty paboTy (caeayeT BBIBOJ N0 JIOTUKe y4yeOHUKA —

c. 132). B TeTpasgsx u Ha NOCKe BBIMIOJHAIOT PUCYHOK 67.
2

muv
Bennuuna E = —5  XapaKTepusyeT COCTOAHME ABUKEHUA Tesa;

OHAa W IIOJIyYMWJa Ha3BaHUE KMHETHUYECKOW JIHEePTuM.

III. KosneKTUBHO pelIaloT 3ajgadu.

1. OmpepenuTe paboTy CHUJIbI, NEHCTBYIOIEil HaA ITapUK B HAIIEM OIIbITEe
(cMm. puc. 67), ecim macca mapuka 50 r, a ero HauajJbHasg CKOPOCTh
1 m/c.

2. Cosepirtaer gu paboTy YeJOBEK: a) MOAHUMASCH IO JIeCTHUIIE; 0) mep-
JKa Beapo Boabl B pykax? CoBepIiunarT jix pabOTy CUJIBI, €CJIU UX pPaB-
HOZeHCTByOIlasi paBHA HYJIIO?
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NupuBuayanbHo IpemjiaraeTca sagada.

3. Hna sabumBanusa cBaum Maccoil 100 Kr mcmosab3yiOT KOIED, MOABEMHASI
gyacTb Koroporo maccoii 400 xr mamaer ¢ BbicOoThI 2 M. Ompexeinure
CPEeAHIOI0 CHUJIY COIPOTHBJIEHUS TPYHTA, €CJAU B pPe3yJbTaTe OIHOTO
ymapa cBasg YXOOWUT B 3eMJII0 HA 5 cM. Yagap cumraiiTe abCOJTIOTHO He-
YOPYTUM.

IV. Jomawmnee s3adanue: § 41, 42%; yop. ma c. 139 (1).

Ypok 3*. PeweHue 3apad (pesepB yuutens)

Ypok 4. Pabota cunbl TaxecTtu. PewleHne sapay

3agaum ypoka: TOJNYYUTH (POPMYJYy MO BBIYUCIEHUA pPaOOTHI
CHJIBI TSI’KECTU; BBECTH IIOHATHE O KOHCEPBATUBHBIX cuiax; chop-
MHUPOBATHL YMEHHE PACCUUTHIBATL PAOOTY CUJIBI TAMKECTU MIPU PA3HBIX
IBUKEHUAX TeJia.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

1. TIloBTOpPEHUE 10 ITpoBepka permieHuss 3ajaa-
Yy U3 SOMAIITHEro 3aJaHUd.
Omnpoc

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

HOBOT'O MaTepuaja Ka OIBITa

II1. ®opmupoBaHme yMeHU 10 ITpumeps! peleHus 3amad

IV. Nomamnee 3amanue 1 Coo01ieHne yuYnTesis

I. ¥V mocku moBTOpAIOT penieHue AoMAallHed 3amaun. PpoHTAIB-
HO OOCYKIaIOT 80Mpocbl: KaK paccuuTaTth pabory cuiubl? OT Uero
saBucuT pabora cuiabl? MOKHO JiM ONpenelnuTh PadoOTy CHUJIBI, €CJIU
W3BECTHO M3MeHeHUe KUHETUYECKON SHepruu MaTepUuabHON TOUKH?

II. Isyuenue u oTpabOTKa HOBOTO MaTepuajga 3aKJIUYaloTCd B
peireHuu 3amau. IIpuBenéM MX IIOCJIELOBATEIBHOCTD.

1. Ompegmenure pabGoOTy CHJIBI, OEHCTBYIOIIEN Ha MaTEPUAIbHYIO
TOYKY IIPU €€ ABUIKEHWM BEPTUKAJIbHO BHU3 U IIOJ YIJIOM K T'ODPH-
3oHTY (puc. 4.11, 4.13 yueGHUKA).

Bonpocv. 08 opzanu3ayuu Oecedvl: KaK ABUMKETCA TEJO, OTIY-
IeHHoe ¢ KaKou-n1u60 BbicoThI? Ilouemy? Kak 0OBIUHO MOAEIUPYIOT
TeJao mpu TakoMm ABukenmu? Kakasa cuiaa mpuioskeHa K MaTepUAIb-
Hoii Touke? Kak oma mampasiena? Kak ompezmeauTh paboTy 3TOH
cunbl? Kakyio 3aKOHOMEPHOCTH MOJKHO IIOAMETHUTh, IIOJIyYUB (op-
MyJIbl IJIS BbIUMCJIEHUSA PabOThl B ABYX Caydasx?

2. Yuuresnb mgenaer 0000IleHNe, BBOAUT IMOHSATHE O KOHCEPBATUB-
HBIX CHJIaX, KOJUIEKTUBHO OOCy’KJaeTcda paboTa TaKOHW CHUJIBI IO 3aM-
KHyTOIl TpaekTopuu (puc. 4.15 yueGHUKA).
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X\ II1. ITpomoskaeTcss TPYHIIOBOE M MHAMBUAYAJIHLHOE
peltieHre 3axay (U3 3aJauHUKA, HA KapTOYKax).

\

oS

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

Ha BbIcOTy 25 M. Ompemenute paboTy, KoTopas coO-
BepIllaeTcs MPU TOABEME TeJa.

5 Bonpocvt. npu o0cyxcleHuu peuieHus: KaKoe
mg ABJIeHHWe MbI paccMmarpuBaeM B 3amaue? (OTBer.
VcropeHHOe [JBUIKeHHE BBEPX MOJA [elicTBUEM:
a) 3emun; 0) BepEBKM MM KaKoi-To omopsl.) Kak
TTTT77777 mocTpouTh wmojmesnb aABaeHuAa? (OrseT. 910 Ma-
Puc. 68 TepuajgbHasi TOYKA, K KOTOPOM IIPUJIOMKEHBI JBe
CHUJIBI, IPUYEM DPe3yJbTUPYIONIAA CUJa HalpaBJeHa
BBepx; puc. 68.) Pabory Kakoit cunabl Ham HYy:KHO Haiitu? (OTBeT.
Cuinel Taru.) Kak eé ompemenutrs? (OTBer. Hamo HailiTu cuiy, Tak
Kak IlepeMelleHre u3BecTHO.) MOKHO JM Ccpa3y BOCIOJIb30BATHCSA
dopmynoit A = mgh, — mgh,? (OrBerT. Her, Henbsa.) Kak naiitu
cuny taru? (Orset. Ha ocHOBe MCIIOJIB30BAHUSA BTOPOrO 3aKOHA JU-
—> o —
HaMukKku: ma = F, + mg'.)
3agmgauwn gaa pemenusa: II., Ne 225, 226, 229.
IV. Jomawnee 3adanue: § 43.

Ypok 5*. PaGoTa cunbl ynpyroctu. PeweHune 3apay

VPpoK cTpouTcAa aHAJOTUYHO MpenbiayiieMy. [loMuMo TpaguIinoH-
merx (II., Ne 230, 231, 234), npensmaraeM HECKOJIBKO PEOKO MCIIOJb-
3yeMbIX 3aaad4 (MHIUBUAYAJIBHO).

1. T'umuact maccoit 80 Kr mpbiraer ¢ BuICOTBI 10 M Ha pacTAHYTYIO TIO-
pusoHTaIbHYI0 ceTKy. C Kakoii cpegHell CWUJIOM OH OaBUT HA CETKY,
ecau oHa mporubaerca Ha 1 m? OmacHbIM Ju OyAeT MPBIMKOK, €CIU B
pesyuabrare cerka nporubaercs Ha 0,1 m? IIpumeuanue: mpenen
neperpysku s desioBexka 10g.

2. Omnpegenure paboTy MO PACTAMKEHUIO NPYKUHBI HA BCIO IIKAJNY Y IIpe-
JaraeMoro auHamomeTrpa (saboparopHoro miau Tpyb6uatoro). Kaxyro
9HEPTUIO0 B pesyjbTaTe 9Toi paboThl mpuobperaer npy:kuHa? (YueHUK

IIOKa3bIBaeT JelCTBUEe, BBINOJHSIET M3MepeHUe

F,H CMeIleHUs IPY)KUHBI, OIpeAeIseT CPeIHIOI0

20 cuay, pnaesaeT pacuér paboTel. BoaMoiKeH u
OPYToiil MOPSALOK PeIleHusd.)

10 3. ITo rpadury 3aBUCHUMOCTV H3MEHEHUS CUJIbI
YIPYToCTH OT JedopManuu OpyKuHBI (puc. 69)
omnpezeanTe paboTy BHEIIHEN CUJIbI 3a BeCh Iie-
puox HaOIIOJeHU.

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

T

0 5 10 x,cM

Ypok 6. MNoTteHumanbHaa aHeprua. PeweHne 3apay

3agauym ypokKa: BBECTU IIOHATHE O IOTEHIIMAJLHON JHEPTUHU KakK
XapaKTepUCTUKEe B3aUMOIENCTBUSA TeJs; BBeCTU (DOPMYJIBLI IJIA pacué-
Ta MOTEHIIUAJLHON DHEPTUU B CIAyYaAAX B3aMMOAEHCTBUA Teja ¢ 3eM-
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Jéii, medOopMUPOBAHHOTO Teja; cHopMUPOBATH YMEHUHE OIpPeleAThb
TOTEHINAJbHYI0 DHEPTUIO TeJja.

I. B Hayaysie ypoka QOCTATOYHO ITOAPOOHO HMOBTOPAIOT PEIlleHue I0-
MaIlllHe# 3ajauu.

II. ITocsenoBaTEILHOCTE PACCMOTPEHUS HOBOTO MaTepmajia TaKoBa:

1. TloBTOPAIOT, YTO XapaKTepusyeT KuHetudeckas sHeprus. Cooob-
IIAl0T, YTO MEXaHWYECKOEe ABUIKEHUE IIPOABJISAETCA M BO B3aUMOJEN-
CTBUU TeJI. B3auMomeicTBIEe TeJI B IPOCTHIX CAYUYaAdX XapaKTepU3yroT
HOTEeHIIMaJbHON 2Heprueii. Kak eé onpenenuts — yuebHas npobdiema
YpOKa.

2. BcmoMuHaOT ompeneseHne pabOThI sl KOHCEPBATUBHBIX CHJI:
EAE kAL

2 2

BugHo, uTO B 3THMX ciyyasdx paboTa 3aBUCUT TOJBKO OT Hadasb-
HOTO M KOHEYHOTO COCTOSHHUII CHCTeMBbI. BelmumHy, XapaKTepusyio-
IIYI0 COCTOAHWE CHUCTEMBI, M HA3BIBAIOT MOTEHIIMAJbHON BJHEPTUEN.
JlJisi pasHBIX B3aUMOJEMCTBUII OHA OIpeHesideTcs II0-Pa3sHOMY.

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

4. Yuuresb KpPaTKO IOSACHSAET BBIOOD HYJIEBOT'O YPOBHS IIOTEHIM-
aJbHOM dHepPruu ymoOCTBOM peIlleHUs TOW WJIM WHOUM 3amadu.

III. OrpaGoTKa yMeHUI IIPOUCXOAUT IIPU KOJJIEKTUBHOM U WHIU-
BUAYAJIbHOM DeIlleHNU 3akad. BHauajie y JOCKM peIraloT 3axadu.

A = mgh, — mgh, u A =

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

2. Yemy paBHa paboTa, KOTOPYIO HYYKHO COBEPIIUTH, YTOOBI PACTAHYTH
"Ha 10 cMm npyskuny, umelomyio kéctkoctb 40 kH/m? Mosker au ra-
KyI0 paboTy COBEDPIIUTH UeJOBEK 3a BpeMs, paBHoe 1 c¢?

3aTeM OpraHu3yeTcs pelleHue 3ajadu M0 KapTOuKaM.

IV. Jomawnee 3adanue: § 44; yup. Ha c. 145 (ET'9); II., Ne 236.

Ypok 7. 3aKOH COXpPaHEHUs 3HEeprum B MexaHuke

3amaum ypoKa: BBECTH 3aKOH COXPAHEHWs 9HEPruu CUCTEMBI Ma-
TepUAaJbHBIX TOUEK MJIs ciaydasd NeMCTBUSA KOHCEPBATUBHBIX CUJI; IIO-
BTOPUTH U YIVIYOUTH HMOHATHE O 3aMKHYTOH cucreme; cOPMUPOBATH
yMeHte NPUMEHATHb 3aKOH IJIsA OIMCAHUSA IBUMKEHUS TeJ B CHUCTEMe.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. AxTyanusanusa 3HaHUA 7—10 ITpoBepka momalirHero 3a-
IaHUA
II. syuenne m ycBoeHHE 20—25 Pacckas. Becema. ITocramos-
HOBOTO Marepuaja Ka OIBITa
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IIpodonxcenue

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
II1. ®opmupoBanmre yMeHU 10 ITpumeps! peleHus 3amad
IV. HomamrHee 3amaHue 1 Coo01ieHre yuYnTesis

I. ¥V mockm BBIDOJHAIOT pellleHue OJHOW W3 AOMAIIHUX 3amad, OO-
TOJIHUTEJbHO PeIlIaioT HmOoNo0HYI0 3amady.

Bonpocvl 018 (POHMANLHO020 NOBMOPEHUS: B UEM COCTOUT pPas-
Judre MeKIy HMOTEeHIIMaJbHON M KUHeTHuUecKoil sHepruamu? Yrto xa-
pakTepusyeT MmoTeHIuaJbHasa sHeprusa? M3MeHUIach M MOTEHIIUATD-
Hasa 9HepPrud KHUTH, €CJIX OHAa CcO cTojia ymaja Ha mou? Kakume cuibl
Ha3bIBAIOT KOHCepBaTUBHLIMU? Uemy paBHa paboTa CHJIBI yIIPYTOCTH,
ecJii TeJO Ha IPYKUWHE BEepPHYJOCh B IIePBOHAUAJLHOE II0JIOKEHUEe
(IeMOHCTPUPYIOT OMIBIT)?

II. IIpuBeném camMbIii ITPOCTON BapWaHT METOAUKM WIJIOKEHUSA 3a-
KOHA COXPAHEeHUs SHEePruwu.

1. Ha ocHoBe GoraToil MpaKTUKHN yYEHbI€ BBIICHUJIU, UTO B 3aM-
KHYTON (pU3UUECKOIl cucTeMe, B KOTOPOM AeHMCTBYIOT TOJBKO KOHCEP-
BaTUBHBIE CHUJIbI, MEXaHHYECKAdA IHEPrus COXPAHIETCH:

E =E_ + E_, = const.

ATO OAVH M3 CAMBIX BEJUKUX 3aKOHOB (DU3UKU.

2. PackpoeM cojiepsKaHMEe 9TOr0 3aKOHA HAa KOHKPETHBIX IIPUMe-
pax IBUMKEHWS U B3aUMOJENCTBUS TeJ.

ITpumep 1. Y HOCKH YUYEHUK MOJ PYKOBOACTBOM YUUTEJA PEIIAET
zamauy.

Msauuk oTmylneH u3 OKHa 3maHus ¢ BbicoTbl 10 M. Ompemenure CKOPOCTS,
C KOTOPOH OH ymaAéT Ha 3eMJIIO.

Bonpocvt 08 opezaHu3dauyuu 6Gecedvl: KaKyio (QUSUYECKYIO CHUCTE-
My HaI0 BBLIJEJUTH, YTOOLI B HAIlEM CJIyYae CUUTATh €€ 3aMKHYTOI?
Mosxkuo snu BBIOpaTh €€ m3 omHOro obbekTa — wmMAumka? (OrTBerT.
Her. HaGuiomaemoe HaMu siBJIeHHe OOYCJIOBJIEHO B3amMOAeiliCTBHUEM
mMaunka u 3emun. Ha pucyHKe, KOTOPBIH clesiaH K 3amade, IMOKasaH
BBIOODP CHCTEMBI, BBIJEJIEHBI ABAa HYKHBIX HAM COCTOSHHUS CHCTEMEIL.)
Yemy paBHA KUHETUUYECKasd DHEPTUS CHUCTEMbI B II€PBOM COCTOAHUU?
W3 uyero oHa coctoutr? Yemy paBHA IOJHAsS 9HEPrus B IIEPBOM CO-
croaauu? (OTBeT. ITO dHEePrusd B3aMMOAEHCTBUA MAYA W 3eMJH,
T. €. MOTEHIIMAJbHAS DHEPTUs TeJjia, HOTHATOro Haja 3eMJieil.) Hemy
OymeT paBHA IIOJIHAA DHEPIrUs CUCTEMBI B JIIOOOM APYIOM COCTOSHWU,
B MoMeHT mageHus? Kax sanmmcarh 3aKOH COXPAHEHUS SHEPrUM IJIs
yCJIOBUU HaIlein samauun?

Ilpumep 2. B cayuae cyIliecTBOBaHUA TPeHUA (COMPOTUBJIECHUA),
T. €. HAJINYUA HEKOHCEPBATUBHBIX CUJI, UX padoTa IIPUBOAUT K YMEHb-
IIeHNUI0 IOJHOM MeXaHHNUYEeCKOM SHepruum CHucTeMbl, T. e. AE = A.
VY mockm yueHuk perraer 3amauy: II., Ne 257.
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III. ITpegnaraercsa camocToATe bHOE perienue 3agaua: I1., Ne 238,
239, 247.
IV. Jomawmnee sadanue: § 44, 45; II., Ne 255.

Ypok 8. JlabopaTtopHas pab6oTa
«AI3yyeHue 3aKOoHa coxXpaHeHUs MeXaHu4ecKon
3Heprumn»

Ha pabGory ¢ yuéromM BBeIeHUS U
KOHTPOJIBHBIX BOIIPOCOB OTBOJUTCA Iie-
JBIA YPOK. YUUTEJII0 [OJA TeopeTuue-
CKOIi uacTu paboThl HAIO UYETKO OIpe-
IeJIUTH OTBETHI HA GBONPOCHL: KaKasd
dusuueckasa cucrema muayuaercsa? (OT-
BeT. IOTO CHUCTeMa <«IIPYsKUHA, T'PYy3 H
3eMisa».) 3aMKHYyTas JU 9TO cucrema?
(OrBer. [la.) Kakue cocrosuusa cucre-
MBI BBIAEJNAOTCSA B onbiTax? (BbIIONHSA-
foT pucyHok 70.)

IlepBoe Bropoe BosmorkHBIE KORMPOJbLHBLE 60NPO-
CoCTOAMIE COCTOAHNE cbl: B KAaKOIl MOMEHT OIyCKAHHUA IPY-
Puc. 70 3a ero KMHeTHYeCcKas dHeprus MaKCHu-

MaJIbHa? TOLIHO JI BBIIIOJIHAETCA 3aKOH
COXPaHEHUA MEeXaHMUYECKON sHepruu mjs Haimell cucrembl? Or uero
3aBUCHUT 9HEPruda CHUCTEeMbl BO BTOPOM COCTOHHI/II/I?
Homawnee 3adanue: II., Ne 244,

Ypok 9*. PeweHue 3apay

Ha ypoke B OCHOBHOM peNIalOT 3aJayd Ha 3aKOH COXPaHEHUS
SHEpPTUH.
ITpumep pemrenusa 3ajgayu.

IToesn mBurasics co ckopocthio 20 M/c U HavaJ TOPMO3UThH. deMy paBeH
ero TOPMOBHOM WyTh, ecau KoaddurueHT TpeHusa paseH 0,17

AHaau3 sasaenHus. PaccmaTpuBaeTcsa JOBOJBHO THUINYHOE Mexa-
HUYEeCKOe SBJIeHMe — IPAMOJUHENHOe YCKOpPeHHOe ABUKeHUue Teja,
npuuéM paBHO3aMeaJeHHoe. KaxoBa IpHUUYMHA TaKOTO IBUIKEHUA?
Tpenune, T. e. meiicTBue 3eMJyu. ITO AEHCTBUE XaPaAKTepPU3YeTCsS CHU-
goii. Cuja HOPMAJBLHOTO AABJEHUA U CHUJIA PEaKI[UU OIOPHI KOMIIEH-
cupyioT apyr apyra. Ilouemy? HeT aBm)keHHsa Tejla IO BEepPTHUKAJIMU.
Tax xax melicTBHMe OIPEIESIEHO, TO MOYKHO TeJI0 MOAeJINPOBATH Ma-
TepuaJbHON TOUKOM. OTciofa MOJeb SABJIEHUS: IBUMKEHUE MaTepu-
aJbHOU TOUKM C HAYaJbHON CKOPOCTHIO IIOJ AEMCTBUEM OIHOU CUJIBI
IO OCTaHOBKM.

Hoesa pewenus. 3amadya 1o TpeOOBaHUIO KHWHeMaTUUYeCKAsT —
Hamgo HaliTu nyTh. HoO m©mO ycJaoBHIO 3amavya ABHO JUHaAMUYE-
cKasi, Tak KakK BbIgesieH (aKTop [AelicTBUS, T. €. CHJIA TPEeHUH.
ITo-BugmMomMy, Takue 3aJadyd MOJYKHO peIlaTh ABYMS METOJaMM:
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a) MCIIOJIB30BaTh OCHOBHOE ypaBHeHMWe MUHAMUKMN U 3aKOHBI KUHE-
MaTUKH; 0) HCIOJL30BATL DHEPreTHUUYECKOe OIMCaHNe IBUIKEeHU.
Bribepem BTOpPOII MeTOn.

Pemenue. IsMeHeHe KHMHETUUYECKON OJHEPTWU MaTepUATbHON
TOUKU OyIeT paBHO paboTe CUJIBI TPEeHUsd, T. €.

I’i’l,l)2

S = Fs = umgs.

o2

OTcrozma moJsiydyaeM S =

oytu oxoso 200 M.

Ananu3 pewenus. PagyMHO U TaKoe 3HAUEHUEe TOPMO3HOTrO IIyTu?

Jlerko mpoBepuUTH, UTO €AUHUIA BEJINUYNHBI CJIEBa COOTBETCTBYET €I~
Hune crnpaBa. C 9Toif TOYKM 3peHUA BCE HOpPMaJbHO. UeMy MOJKeH
OBITH paBeH KO3(h(PUIIMEHT TPEeHUs, YTOOLI II0e3] 3aTOPMO3MJI Ha
nytu gauHou 10 M? BosmoxkHO au Taxkoe?

IlpuBeném mpuMephl 3agayd AJA PelIeHus Ha ypPOKe.

1. C Kakoil HavYaJbHOM CKOPOCTHIO HALO OPOCUTH BHU3 MAY, UTOOBI OH
TMOAIPBLITHYJI Ha BBICOTY, B JBa pasa OOJBIIYIO TOH, C KOTOPOU OBILI
opomren? IIpumMedaHMe: yoap O 3eMJIIO CIeAyeT CUUTATHL abCOIIOTHO
YIPYTUM.

2. C ropku BBICOTOI 2 M W AJIMHON 4 M CBHE3’KaloT CAaHKU, KOTOPbIe OcTa-
HaBJIMBAIOTCH, IIPOUAA II0 ropusoHTanu nyTh mauuoir 20 m. Ompene-
auTe Kod(OOUIUEHT TPeHHud.

%. Pacuér maér sHaueHmWE TOPMO3HOTO

3. Ha pucynke 71 msobpakéH rpadpuk m3MeHEHUS CKOPOCTU aBTOMOOWIIA
Maccoi 2 T 3a Bpems, paBHoe 20 c. Uemy paBHa pabGoTra CHUJIBI TATU,
ecau Koa(ppuimentr tpenus pasen 0,057

Homawnee sadanue: II., Ne 245.

Ypok 10*. KoHTponbHaa paboTta

O KOHTpPOJIS 3HAHUWI JIyUIlle BCero ImomzoOpaTh TEeCTHI.
Hwuixe maubsl TpagunuoHHBIE BapUAHTHI KOHTPOJHHOU PAOOTHI.

Bapuanm 1

1. T'paduk pacTsakeHUs MPYKUHBI IPUBEAEH Ha pucyHkKe 72. Ompenenu-
Te paboTy, KoTopas ObLIa COBEpIIeHa MIPU PACTATUBAHUU IPYIKUHBI.

/e |
3
‘] R
41 10
9 1 5
0 é 1'0 1'5 2'0 t,E 0 5 10 x,cMm
Puc. 71 Puc. 72
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2. Maubuuk maccoil 60 Kr Gexxur co ckopocreio  Fy, H
6 M/c U moroHAeT TejelkKy Maccour 40 Kr,
KoTopasi [ABUIKETCA CO CKOPOCTbIO 2 M/cC. 20
Omnpenennure CKOPOCTH, KOTOPYIO IIPHUOOPETET
TeJIe)KKa, ecJau MaJbUMK 3alpbIrHET Ha Hee.

3. Teso GpoIllleHO BePTUKAJIBHO BBEPX CO CKOPO-

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

Bapuaum 2

1. Tpadur pacTaKeHUsS NPYKUHBI IIPUBEIEH
Ha pucyHke 73. Uemy paBHa IIOTEHIIMAJIbHASI Puc. 73
9HEPrUsA NPYKUHBI IPU MaKCHMAaJIbHOM PaCTSKeHUu?

10 x, cMm

2. Cuapsapn, sersmuii co ckopoctsio 200 M/c, pasopBajicsa Ha JBa OCKOJIKA
maccamu 40 u 60 Kr. Bropoii ockos0oK moJsieTes co ckopoctbio 400 M/c
B mpeskHeM HampaBieHuu. C KaKoil CKOPOCTHIO M B KaKOM HaIpaBJie-
HUU II0JIETEeJI IEePBBIA OCKOJOK?

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

Bapuanm 3 (undueudyanvbHo)

1. Cuapsan, jerdmuit co ckopoctbio 200 M/c, pasopBajicad Ha OCKOJIKU.
IlepBoiit ocKOJIOK Maccoil 40 Kr ImojieTesl B MpesKHEM HAIIPABJIEHUU CO
ckopoctbio 400 M/c, BTOPOi OCKOJIOK Maccoit 60 Kr moJieTes B IPOTU-
BOIIOJIOXKHOM HAaIIpaBJieHuu co ckopocTbio 100 m/c. Oupenenure, ObLIN
JU eIé OCKOJKU.

2. I'py3 momHMMAIOT Ha BBICOTY A, & 3aTeM IepeMeIllaloT II0 TOPU30HTAIb-
HOIl IIOBEPXHOCTH Ha TaKoe Ke paccTosiHre. B Kakom ciydae coBep-
maercsi 60bmias pabora? Koadduiiment TpeHus Tejaa o MOBEPXHOCTH .
ComnpoTuBiieHEM BO3AyXa MOKHO IIpeHeOpeub.

3. Ilyna maccoii 20 r momazaeT B JepPeBAHHBIA OPYCOK Maccoii 5 Kr, Ko-
TOPBIA IIOABEIIIEH Ha Tpoce AJWHON 4 M, M 3acTpeBaer B HéM. Uemy
OblIa paBHA CKOPOCTH MYJIM, €CJAU TPOC OTKJIOHWUJICA OT BEPTUKAJIHU HA
yrox 30°?

rMABA Vil. BUHAMUKA ABCOJIIOTHO TBEPAOIO TENA

B mkoapHOM Kypce (GU3MKH BechbMa OTPDAaHUUYEHHO paccMaTpHUBAa-
0T AUHAMHUKY a0COJIIOTHO TBEpmoro Tesia. OOLIYHO OCTAHABIMBAIOTCS
TOJBKO Ha cTaTuke. Ho B mMpupoje M TeXHUKE PaCIPOCTPAHEHO IBU-
JKeHue TBEPABIX TeJl, B ToM uwucje BpaimeHue. OcobeHHOCTH AMHA-
MHUYECKOI'0 OIMCAHUA abCOJIIOTHO TBEPJOrO Tejia APKO IIOKAa3bIBAIOT
crieniuUKy 9TOH MOAEJH II0 CPAaBHEHUIO C MATepPUaJbHOM TOUKOM.

PanyonasbHO cHauajga M3Yy4YUTH BOIPOCHI cTaTHUKU. IIoKo# Tesa
B JAaHHOII CHUCTEeMe OTCUETa SABJIAETCS BAKHEHIINM BHUIOM MexXaHuue-
CKOT'0 IBUJKEeHUsA. Pacuér 3maHuii, MOCTOB, COOPYsKeHHuii 0asupyercs
Ha 3aKOHaX JTOr0 BUAA ABUKeHUsi. TakuMm o6pasoM, U C IIpaKTHUe-
CKO, U C MUPOBO33PEHUECKON TOUKU 3PEHUS BBIJEJIeHNE U U3YUEeHUe
paBHOBECHUS TeJ OIPaBIAHHBI.
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B KoHIle ryaBbl AJA YIAYOJIEHHOTO M3YUEHUS PACCMaTPUBAIOTCS
3aKOHOMEPHOCTH BpAallleHWsi abCOJIIOTHO TBEPIOrO TeJia BOKPYI He-
TOABUIKHOM OCH.

Ypok 1. PaBHOBecue abcoslOTHO TBEpPAOro Tena.
Buabl n 3aKkoHbl paBHOBecUSs

3amaum ypoKa: BBECTU IIOHATHE abCOJIIOTHO TBEDPAOTO Tejia KaK
MOJeJiu Tejia; M3YUYUTH SIBJIEHWE PABHOBECUS TeJja, OIPeNeJUTh CPeJ-
CTBa ero onmcaHusa — (U3NUYECKUEe BEeJIUUYUHBI U 3aKOHBI; IIO3HAKO-
MHUTBCA C BUJAAMU PaBHOBeCUS TeJy; COPMUPOBATH YMEHUE OIUCHI-
BaTh ABJIEHWE DaBHOBECHUA.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBbI
I. Isyuerne HOBOTO Mare- 25—30 Pacckas c amemenTamm Ge-
puana cenpl. IlocTaHOBKA OIBITOB.
Pabora ¢ usuriocTpanuamMu
II. Orpaborka 3HAHUI U 10 DpoHTAIBHBIN 9KCIEPUMEHT.
yMeHUuH 3amnmcu B TeTpagu
III. JomairHee 3amaHue 2—3 KomMmenTapuit yuurens

I. B oxpy:karoIeil Hac KU3HU MHOTHE Tejla U COOPYKEeHUsS HaXo-
OsITCS B IIOKOE OTHOCUTEJIbHO 3eMju. PaBHOBecmeM U Ha3LIBAIOT CO-
CTOSTHHWE IIOKOS Tejia B JaHHOU cucTeMe OoTcuéra. KaKOBBI MPUUUHBI
TAKOTO COCTOSHUA IBUKeHus Tena? KaxkoBbI OCHOBHBIE XapaKTepu-
cTuKu paBHOBecusa Tes? KaxkoBbl BuAbl paBHOBecuA Tea? ITO OCHOB-
HBIE 80NPOCHL YPOKA.

PaccmoTrpum mociiefoBaTeIbHOCTh M3YyUeHUA Marepuasia. Ilpu op-
raHu3anuu paboThl HCIIOJB3YIOTCS PACCKa3 C dJjeMeHTaMu Oecefbl,
ONBITBI WM UX PUCYHKHU, JOCTYIIHBIE WJIJIIOCTPAIIUU, OIIOPHBIA KOH-
CIIeKT.

1. IIpu m3ydyeHUU paBHOBECUS TeJ HCIIOJb3yeTCS HOBAS MOIEJIb —
abcoaroTHO TBEpmoe Teno. UTo Ke 9TO 3a Momesb? B ciyuae paBHO-
BecHus TeJia MBI yyKe He MOXKeM IpeHeOpeub ero pasmepamu. Harpwu-
Mep, JeCTHUIIA CTOUT y 3AaHusd. [Jigd IOHMMaHUA 9TOH CUTyaluuU
yiKe HeIOCTAaTOUYHO MCIIOJb30BATh MOZEJIb <«MaTepHaJbHASI TOYKAa».
(damee Bce 3aKOHOMEPHOCTH HAaHBI IJA aOCOJIOTHO TBEPIOTO TeJia.)

2. OOmuii oTBET HA MEPBLIN M3 BOIIPOCOB OUYEBUAEH: IIPUUYMHON
paBHOBecus TeJja ABJAETCA CKOMIIEHCMPOBAHHOE IelicTBMEe Ha HEro
npyrux tea. OTciofa BOBHMKAaeT ciefyloniasd yieOHas npobiema: Ka-
Kue 9TO AefCTBUA U KaKOBBbI UX 3aKOHBI.

IIpesxme Bcero B mMpuUpoje U TeXHUKE MbI €KeJHEBHO BCTPEUAEMCS
C IefcTBUAMU, KOTOpble OIPAaHMYMBAIOT ABUKeHHe TeJs. Hampumep,
MOBEPXHOCTh, 3eMJIM OTPAHMUYMBAET HAIlle NBUMKEHUEe, PeJbChbl orpa-
HUYMBAIOT OIBUXKEHUe moes3fga u T. II. Takue IpenAaTCTBUA ABUKEHUIO
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Ha3bIBAIOT cBA3AMu. B rTabaumne 13 ykasaHbl HauboJiee TUIIHNYHBIE
ciayuam cBsaseli. [leficTBre CBsA3UW IO CBOEH IIpUpOAe — STO AelicTBuUe,
OHO OIIMCBHIBAETCS CHUJIOM, KOTOpas HA3bIBAETCS CHUJIONM PeaKI[UU CBs-
3u. C YacCTHBIM CJy4YaeM 9TON CUJLI MBI YK€ BCTPEYaJUCh — 39TO
cujia peakIluU OIOPbI N.

3. Ilpu KaKuUX yCJIOBUAX TEJO OYAET COXPAHATh COCTOSHIE IMOKOdd,
ecJii Ha Hero MeMCTBYIOT OKpysKamIiue Tesna? (BcmoMuHaeM IIepBBIi
3ak0oH HpioToHA.) BLITONIHAIOTCA JU 3TU YCJIOBUA OJA TpPys3a, HOMd-
BerenHoro Ha npy:kuHe? Kak sTo mokasatb? CraBUTCA onwvim: Tpys3
maccoii 100 r moxaBellleH Ha AWHAMOMETpPeE.

Bonpocwvt 0as obcyxdenus: Kakue tesa geiictByior? Kaxkwue cuibl
npuioskeHbsl? UemMy OHU PaBHBI?

Hrak, mepBbIM yCJIOBHEM PaBHOBECHUS Teja SBJISAETCS PaBEHCTBO
HYJIO Pe3yJbTUPYIOINell Bcex CHJ, aedcrTBylomux Ha Teao. (Teope-
TUYECKU 9TOT BBIBOJ XOPOIIO 00OCHOBaH B yueOHUKe.) IlogTBepmum
SKCIIEPUMEHTOM [OaHHBIN BBIBOJ, PACCMOTPUM pPaBHOBECHE MeTaJIJIu-
YEeCKOM Imaubbl IIoh aeiicTBuMeM pe3uHKH I u aByx HuTeirn 2 m 3.
HampaBieHusa neiicTBYIOIIUX CUJI 3aJaHbl HallpaBJIeHUEM HuUTel. 3a-
MeHAA OelicTBUEe HUTHU OeHCTBUEeM IMHAMOMETPA, IIOCJIeZOBaTEILHO
usmepsieMm cuibl (puc. 74). B urore ompeneinseMm, paBHa JIA HYJIO
paBHOAENCTBYIOIIAaA BCEX TPEX CHJI.

Bonpocwvl 0 00cyxrcdenus: Kyna IPUIIOKeHA CUJia YIPYTOCTU pe-
suaku? Kax eé uamepurnh? Kak moimxkHa OBITH PACIOJIOMKEHA Iaiidoa
npu nposBegeHuu oubIiToB? Ilouemy? Kak mokasaThb, 4UTO Ipu JOOOM
paBHOBECHH Teja PaBHOAEHCTBYIOIAsS CUJia paBHa HYJI0?

4. [TeMOHCTPUDPYIOT Onbim: OWUCK (MU pPhIYAT) C 3aKPEIIEHHON
OCBIO BpAIlleHUsI HAXOAUTCSA B IoKoe (puc. 75). Kakme Tesa Ha Hero
neticrByor? (OTBeT. 3eMiisd, OCh, IMOABEIIEHHBLINA I'Py3 MJIU I'PY3bI.)
Komnencupytorcsa squ geiictByromiue cuiabl? Kak sTo mokasars? (O T-
BeT. Cunabl OelCTBYIOT IO BEPTUKAJIU; €CJU OBl CUJIBI HE KOMIIEH-
CUPOBaJIX JIPYr Apyra, TO TEeJO CTaJ0 Obl ABUraThbCA C YCKOPEHUEM
BBEPX WJIM BHHU3 — OTOr0 He HAOJIOmaeTcsd.) YuuTeilb (POPMYIHPY-
eT YyueOHYI0 npobJiemy: N3MEHUTCA JIU PAaBHOBECHWE Tejia, €CJIM CUJIBI
OyayT meticTBoBaTh He 10 omHOoit mpamoii. (OrseT. [a, Teso mo-
JKeT IPUUTU BO BpallaTejlbHoe aBUKeHUe.) Kakoii BBIBOI MOIKHO

Puc. 74 Puc. 75
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Tabauya 13

QAom gy = e
cTrarTtuiia
PaBHOBECI/le TeJa, T.e. COCTOAHIIE

siBneHuns IOKOs B CIICTE€ME OTCYETa

Buabl paBHoBecus

B:;[Hone- Temo, numeroinee ¢ 3aK ’zf[J;I%HH oii Temno, numeromee
p TOYKY OIIOPBI p IJIOIIAb OTIOPHI
cud OCBIO BpalleHu s
=
R ¢} §
B X
Yeroitun- R * DR . \
BOE o mg x m§
Heycroii- D
4nBOe mg
o
\
Bespasz- \
JIMIHOE §§
N
\

Ilonarusa
cpeACTBa OMUCAHUA 1. Peakuus cBsA3M — CHJA, JEMCTBYIOI[ASI
HAa TeJIO CO CTOPOHBI CBA3M:

)
> ' 777

2. MomenT cuabi: M = + Fd, raoe d — 11J1e40 CHUJIBI.

=1}

3HauyeHue

CTaTUKm 3aKOHBI

ITepBoe yc1i0BrEe paBHOBECUS:
1. Pacuér 3ganuii, MOCTOB,

- " -
PA3INUHBIX YCTPOHCTB. Fi+Fy+Fs+ ..+ F,=0.
Bropoe ycIoBre pABHOBECHA:

2. O6bacueHUEe OPMEBI U Pa3MePOB
M,+My+ Ms+..+M,=0.

00'BEKTOB IIPUPOIHI.
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crenats? (OrTBer. IlepBoro ycnosusa | Ay <O By |

paBHOBeCUsI HEJOCTATOYHO MAJIS IIOJIHO-
ro onmcaHus paBHOBecus.) Kax OwbITH? ﬂ] H]
IIpexxze Bcero BpAIAIOIIEECS TEJO m m

HEeJIb3A MOJEJNPOBATh MaTepUaIbHOMN
TOUYKOU, BeIb YACTU TeJia ABUIKYTCA He-
onquHaKoBO. [[is onmucaHuWsa ABUIKEHUA
HaJO0 KaK pa3 WCIOJb30BaThb MOEIb
abCOJIIOTHO TBEPAOTO Teja, T. €. Hele-
dopmupyemoro Ttena. OueBUAHO, UTO B
OPUPOJie TAKUX TeJl HET, CJIeJOBATEJIb-
HO, 9TO HAeaJbHOE IIPeCTaBJIeHNeE.

5. Kak ’Ke 3aBUCUT pe3yJbTaT [Oei-
CTBUSI CUJI HA TEJIO OT TOYEK IIPUJIOKE-
HUS CUJ — CJeayilnad yueOHas npo-
oaema. s eé pemieHUs BBITIOJHAIOT Puc. 77
OIIBIT C PHIYATOM.

ITpuBeném 3agaHM A Ui KOJUJIEKTMBHOI'O BBIIIOJTHEHUS.

1. Ha paBHOM pacCTOSHUM OT OCU BpPAI[eHUSA IIOJBEIINUBAIOT T'PY3bI
Becom mo 100 r, meiicTByIOIIue Ha phiuar ¢ OAUHAKOBOM cujoii. Yemy
paBHa sTa cuyaa? OgUHAKOB JIX pe3yabratr AedicTBus cun? B uém sTo
BBIpaskaeTcA? 3aTeM Ipy3bl MOABEIINBAIOT HA PA3HBIX PACCTOAHUAX
or ocu Bpamienua (puc. 76). CoxpaHuTcsa Ju paBHOBecue pbluara?
(Do orBeTa rpysbl MOAAEPKUBAIOT Ha JANOHAX WJIU YIEPIKUBAIOT PhI-
yar.) Kakoil BeIBOA cienyeTr craesaTh U3 OIBITA?

OrBerT. [leiicTBue CUJIBI Ha aOCOJIIOTHO TBEPAOE TEJIO, BAKPEIJIEH-
HOEe Ha OCH BpAaIllleHUs, 3aBUCUT OT TOUKHU IIPUJIOKEHUS CUJIBI.

2. Ha pas3HBIX PACCTOAHUAX OT OCHU BpAIEHUS MMOABEIINBAIOT
pasHble TPy3bl. Phluar mpuwxoAUT BO BpallleHUE, HO OBICTPO OCTa-
HaBJIuBaeTcA. llouemMy pbIUar HaAXOAUTCA B pPaBHOBECUU, XOTS
TOUKHW NPUJOXKEHUS CUJ He u3MeHuauch (puc. 77)? Brickamure
OpeAnoJiosKeHusA (THUIOTEe3bI), YUTO JKEe CTAaJ0 OAMHAKOBBIM. (Yuwm-
TeJb MOABOAUT K BBHIBOAY: OAMHAKOBBHI IIPOMBBEIEHUS CUJ HaA pac-
CTOAHUSA [0 MEPNeHAUKYIAPY OT OCH BpaIlleHUsA M0 JUHUN Igeii-
CTBUSA CHUJI.)

3aknouenue yunuTens: a) A XapaKTePUCTUKU AeHCTBUS CUJIbI
Ha TeJio, UMeIIllee OCh BpAIeHUsA, BBOAUTCA HOBOE IIOHATHE <«MO-
MEHT CHUJbI»; 0) MOMEHT CUJILI OIPEeNeIsAeTCs...; MOMEHT CHUJIbl CUM-
TAaeTCs IOJIOKUTEJbHBIM, €CJIM BPAIllaeT TeJO MPOTUB YACOBOM CTPEes-
KM; B) IJs1 paBHOBeCHs TeJjia ajredpavyeckKas cyMMa MOMEHTOB CHUJI
IoJKHa OBITH paBHa HYJIO (cM. Tabua. 13).

BreiBozx 3aKpemnisieTcss IIPU PEIIEHUM IIPOCTEHUINNX BKCIIEePU -
MeHTaJAbHBIX 3amad: 1. Byger su phluar HaXOAUTHCS B PaBHO-
Becumu (puc. 78)? 2. KaxoBbl mokasaHus auHamomerpa (puc. 79)?
(CHavasia 1mIkajga JUHAMOMeETpPA MPUKDPBITA JUCTKOM OyMaru.)

6. [Masee cienyerT paccKad y4YuUTesJss O BHAAX PaBHOBECHSI, O IIPU-
Mepax PaBHOBECUS TeJl B IPUPOJAE U TEeXHUKe; IIKOJbHUKU 3amuceit
He BEIYT, OUBITHI IOACHAIOT C IIOMOIILI0 PUCYHKOB. [JlaBHOe — pac-
KPBITH MHOTOOOpasue sIBJI€HUS PABHOBECUS.
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my my
Puc. 78
Lo L
| 19 |

Lo C B

Puc. 79 Puc. 80

II. OrpaboTKa M3yUEHHOTO ABJISETCA €CTECTBEHHBIM HPOJOJIMKEHU-
eM IIpeAbIAyIero srama ypoka. Opranusyercs BBIIIOJHEHNE DK CIIe -
PUMeHTaAaJBbHBIX 3aJaHUi.

1. 9KcIepUMEHTAJIbHO IIPOBEPUTHh CIIPABEIJIMBOCTDL IIEPBOrO YCJIO-
BuA (3aKOHA) paBHOBecusa. IloBTopseTcAa BapuWaHT JeMOHCTPAIlMOHHO-
ro omeiTa. OAVH W3 MIKOJbHUKOB BBIIOJHSET OIBIT ¥ JOCKH.

2. Nsmepurs pasHble MOMEHTHI cuji. O6opygoBaHUe: KEIOO
sJabopaTOpPHBINT, AUHAMOMETpP, JUHEWKa, IeTJd W3 HUTH. SaJaHusd:
a) OIpeneJuTb MOMEHT CUJIbl IPH BpallleHuu KEaoba BOKPYr Touku O
B BEPTUKAJBLHOU IJIOCKOCTH, IPUKJAALIBaA cuay B Toukax A, B, C
(puc. 80); 6) cpaBHUTHL CHUJIBI U MOMEHTBI CUJI, CAEJATHL BLIBOJ.

II1. Jomawnee 3adanue: § 51, 52%; yup. Ha c. 172 (3). Uegusu-
OyaJIbHBIE 3aaH U s: ¢ HOMOIILI0 OBLITOBOrO Ge3aMeHa (ZuHaAMOMETPA)
U JUHEeHKU ONpeNe/inTh: a) Bpallamlie MOMEHTHI CTYJIa OTHOCUTEb-
HO PasHBLIX OCell BpAIlleHUS IIPU PA3HBIX TOUKAX NPUIOMKEHUS CUJIBI;
0) MakcUMaJIbHOE 3HAUYEHWEe MOMEHTAa CHUJIBI.

Ypok 2. JlabopaTtopHas pab6oTa
«A3yyeHue paBHOBecus Tena nog, AeiicTBuemM
HEeCKOJIbKUX cun»

Pabory mpoBoAAT MmO TUNWUYHON MHCTPYKIUU (CM. yUeOHUK), Bpe-
MsA BbIOJTHEeHUs: oKoo 30—35 muu. TpebGoBanus K oTUETY: HasBa-
HUe paboThl, 000pyJOBaHVE, KpaTKasd Teopus (PUCYHOK, Ha3BaHUE
SABJIEHUA — PaBHOBECHE phIuara, T. €. TBEPAOTrO Teja C OChIO Bpallie-
HUS, TpaBUJia PAaBHOBECUA AJA JAHHOIO ciiydyas), Tabuuiia, OIeHKa
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TOTPEITHOCTel, BBIBOJ O BBIMOJHUMO-
CTU IIpaBUJa MOMEHTOB, DPeIlleHWe 3a-
mad.

ITpumepsl KOHTPOJABHBIX 3a-
oaHuIMA.

1. IIpu KaKOM MOJIOMKEHUUN AUHAMO-
MeTpa IpU HOABEME TIpysa OyHeT BBI-
urpeiii B cuine? OGopymoBaHMe:
pwiuar, rpys, auHamomerp. OTBeT mO-
JYYUTh B XOJ€e 9KCIIePUMEHTAa.

2. OnpemennTs MaKCHUMAaJIbHO BO3-
MOJKHBIN BBIUTPHIII B CUJ€ IJS IpPel-
JaraeMbIX HOYKHUIL.

3. UsyunTb, KaK M3MEHSAIOTCA II0-
KasaHus AJUHAMOMeTpa IIPU IIepeMelre-
HUU TOYKU NeNCTBUSA CUJIBI OT TOUKU A
K Touxke B (puc. 81). PucyHoK BBIIOJ-
HEH Ha JOCKe.

4. V3meHUTCA JU pPaBHOBECUE DPBI-
yara, ecjiu oba Teja IOTPY3UTH B BOAY
(puc. 82)? PucyHOK BBITIOJIHEH Ha J0-
cke. TeopeTuueckoe pellleHHEe IIPOBE-
PUTH SKCIEPUMEHTOM.

Homawnee 3adanue: yup. Ha c. 172
(2, 4). UnguBunyanibHO — 3amaHUe:
WCCIe0BAaTh, II0YEMY W3MEHAETCA Ha-
mpaBjieHre ABMKEHUS KATYIIKN HUTOK,
€ciau TAHYTH 32 HUTh CHavaja CHJIOHN
F,, a sarem cunoit F, (puc. 83). IIpose-
CTU OUBITHI, BBIIIOJHUTH PUCYHKHU C 00B-
acuenueM. (Ha pucynke 83 mia yuuress
TOKa3aHa OCh BpallleHUs, WN300paKeHbI
IJIeYU CHJI.)

| o-4l y B-|
Puc. 81
IEI O- J, |
Puc. 82
N
F2
| >
TS
d2
Puc. 83

Ypok 3*. CoBepLleHCTBOBaHME 3HAHUW N YMEHUN

33,1]3‘{1/[ YpoKa: OTpaGOTaTL 3HAHUA U YMEHHUA B BBIJIEJIEHUN U

OIIMCaHUM ABJIEHUA PaBHOBECHUA TeJia.

Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
1. IloBTOpPEHUE 10—15 IlpoBepka perrenus 3amad.
CamocroaTesbHasd pabdora
II. Pemienue samau 25—30 ITocTanoBKa M OOBsICHEHNE
OIIBITA
III. IlomBemeHuUe WUTOTOB. 3—5 OTBeTBI HA BOIIPOCHI
IomalirHee 3amaHue
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Puc. 84

I. Kpome mIpoBEepKHU JOMAIITHEroO 3aJaHUA, MOKET ObITh OPraHU30-
BaHO IIOBTOPEeHUWEe U yraybJeHNe M3YyUeHHOTO MaTepuajia MpU paccMo-
TPEHUU 60MPOCO8: KAKOBHI BUABI paBHOBecus Tena? Kakoe paBHOBe-
cue Has3bIBAIOT yCTOMUYMBLIM (HeycToiiumBbiM)? B Kakom ciyuae TeJo,
uMeloIee ILIOMIaAbh OIOPBHI, HAXOAUTCSA B YCTOMUYMBOM paBHOBECUU?
Ilouemy MAY, KOTOPBIN JEKUT HA CTOJE, HAXOAUTCA B COCTOAHUU
6e3pas3JInIHOTO paBHOBecusi? B KaKOM COCTOSHUM DaBHOBECHUS HAXO-
OsATCA HOXKHUIEI, BuUcAIllre Ha rpo3zxe? Ilouemy uepemaxa, ONPOKU-
HyTasg Ha COUHY, He MOKeT O0paTHO IMepeBepPHYTHC?

II. OcHoBHAs YacTh YPOKA MOCBAIAETCS PEelIeHUIo 3amad. VICIIoIb3y-
I0TCSI pPasHOOOpasHbIe IIPUEMBI PabOThI: OJHOBPEMEHHOE pellleHre 3agadun
Yy OOCKM ¥ Ha MeCTaxX; WMHAWBUAYAJIBbHOE PEIIeHUEe SKCIIEPUMEHTAIbHON
3a7lauyn, a 3aTeM OOBbACHEHWE BCEeM YUYEeHUKaM; TeOPeTUYeCKOe peIlleHue
KaueCTBEHHOU 3aJauu U MOATBEP:KIECHUE OTBETA OIBITOM; PeIlleHUe 3aaad
Ha KapTOUKax Ha BpeMsd C OIIeHKOI; pellleHue 3amad IO BBIOOPY U AP.

ITpuBegém mpmMepbl HECKOJIBKUX MHTEPECHBIX 3a1ad.

1. Kakx u3MeHUTHL paBHOBeCHE IIOABEIIIEHHO! HAa HUTHU NIPOBOJIOKU, HE
VAJINHAA U He yKopauuBad eé?

OrBeT. COrHYTh OOUH KOHEII.

2. IlouemMy OOHO U TO K€ TEJIO MOYKHO CTPOHYTH C MeCTAa PA3HLIMU YCU-
auamu (puc. 84)? (CHauana CTaBUTCA OUIBIT, 3aTEM CJIEyeT TEOPeTU-
YecKoe pellleHre ¢ 0003HAUeHHMeM Ha PUCYHKAX AeHCTBYIOIIUX CHJI.)

3. Ompenenure CUIy yIPyrocTu mogroca AB

MoOmesIn KpOHHITefIHa, K KOTOpOoMYy I1oABe-

mrex rpys maccoit 500 r (puc. 85). Pe-

3yJIbTAThI IIPOBEPHTE 9KCIEPUMEHTAJIbHO.

HpHMeanne: POJIb IIOOAKOCa BBIIIOJI-

HAeT ﬂeMOHCTpaHHOHHBIfI ANHaMOMETp,

poJsib GaJIKM — TPyOdYaTHIA AUHAMOMETD;

yrojg usmMepdaeTcda TPaHCIIOPTHUPOM.

III. YeTHO OBTOPSIOT BOIPOCHI TEO-
pumn.

Homawnee 3adanue: yup. Ha c. 172
(1, 5). UuguBuayaabHO — 3ajgaHUe:
OIIPEIeJINTh TPEAeJbHBIN YroJ HaKJOHA
KOpOOKa CIMYeK, IPU KOTOPOM OH CO-
XpaHseT YCTOMUYMBOE paBHOBecuwe. 3a-
BUCUT JIM YroJI HAKJIOHA OT TIOJIOMKEHUS
KopoOka? MamMeHHTCS /U YCTOMUYMBOCTD,
Puc. 85 ec/ii KOPOOOK IIPHUOTKPBITH?
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Ypok 4*. OCHOBHOE ypaBHEeHUEe AMHAMUKU BpallaTtesibHOro
OBUXeHUs TBEPAOro tena

VpoK MoOKeT OBITH OPraHMB30BaH KaK WM3ydYeHWe HOBOTO MaTepua-
Jla ¢ OJHOBPEMEHHOM ero orpaborkoii. IIpenmosaraercsa akTUBHOE HC-
OoJIb30BaHMeE coJlep:KaHuA yueOHUKa. B 11ejioM coBeTyeM CJIeyIOIyIO
JIOTUKY y4YeOHO! mesaTeIbHOCTH.

Bonpocvt 0ns opzanusayuu Oecedvl: KaKue BUALI MeXaHUUYECKOTO
nBUsKeHus1 TBEpmoro tena BaMm u3BecTHBI? (O TBeT. IlocTymarennHoe
JIBUIKEHME, BpalljaTeJIbHOe NBUKeHMe.) I[loueMy mocTynareabHOe JBUMKE-
HUe Tejia YCIIEITHO MOJAEJIUPYeTCS ABUKEHNEM MAaTePUAbHOU TOUKM?
(OrBeT. Bece TOuKu Tesa OBMMKYTCA ONUHAKOBO.) MOKHO Ji Bpaiie-
HIUe TBEPIOTO TeJjia OIMCATDH C IMOMOIIBI0 MaTepuaabHoit Touku? (O TBeT.
Her. PasHble TOUKHM Tejia B 9TOM CJIy4yae OBUIKYTCS ITO-PA3HOMY.)

IToBTOpAIOT MOIEJh A0COJMIOTHO TBEPAOTO Teaa. OOCYy:KIAIOT, KaK
CTPOUTCA TaKas MOJEJb.

BBogAaTcAa xapakTepuCTUKU HEPABHOMEPHOTO BpAaIlleHusA abCOoJIoT-
HO TBEPJIOTO TejJa OTHOCUTEJLHO IIOCTOSHHON OCH: BEKTOD YIJIOBOH
CKOPOCTH, YIJIOBOE YCKOPEHUE, IOBTOPAETCA MOMEHT CUJIbI, BBOAUTCA
MOMEHT uHepiiuu. B mrTore (GhopMyaupyoT OCHOBHOE ypaBHEHUWE IU-
HaMUKU BPAIlaTeJbHOTO IBUYKEHUS TejJa BOKPYTI HENOIABUIKHOM OCH.

Iia oTpaboTKM MaTepuaia MOYKHO IIPEIJIOMKUTH 80NPOCHL: KaKue
CBOIICTBA TBEPIOTO Teja xXapakTepudyer MoMeHT muHepiiuu? Yrto xa-
pakTepusyer momeHT cuiabi? (OTBeT. [leficTBue CUJIBI B 3aBUCHUMO-
CTH OT €€ IIeda.) ¥ KakKoro oopydya MOMEHT WHePIUU OOJbIIle, eCJu
Macchl 00pydYeil OAMHAKOBBIE, a Paguychl pasHbie?

Homawnee sadanue: § 48%.

Ypok 5*. 3aKOH COXpaHEeHUs MOMEHTa MUMMyJibCca.
PeweHue 3apauy

B mauane ypoka (ppoOHTAJIBHO TOBTOPAIOT M3YUYEHHBIN MaTepHaJ:
B 4éM 3aKJIOUaeTcsd MHEPTHOCTh Tea? Becerga Ju npoABISAIOTCS MHEPT-
Hble cBoiicTBa Tea? Kakasa (pusnueckas BeIHUUYNHA XapaKTEPU3YeT
WHEPTHBIE CBOMCTBa TeJjia IPU ero IOCTYyIaTeJbHOM IBUKEHUU (Uau
B cllyuae, KOIJA ero MOYKHO MOIEJIMPOBATh MaTE€PHUAJIbHOU TOUKOI)?
B kakom ciayuae ysKe Heslb3sad OOBACHUTH WHEPTHBIE CBOMCTBa Teja
TOJBKO Maccoin? OrT uero 3aBumcuUT MOMEHT wmHepmum imapa (c. 158
yuebnuka)? Uto xapaxTepusyeT yrjaoBoe yckopeHume? Kax saBucur
yrJIOBOE€ YCKOPEeHUe Teja OT MOMEHTa CUJIbl ¥ MOMEHTA WHEePIuu?

BBogAT moHsiTHEe 0 MOMEHTE MMITYJIbCA KaK XapaKTepPUCTUKe Bpa-
IaTeJbHOTO ABUIKEHUSA TBEpHoro Teaa. Ilo yueOHHUKY paccMaTpuBa-
I0OT ypaBHeHHe MoMmeHTa umiyJbca (c. 160), dpopmMyaupyoT 3aKoH
COXpaHEeHUsI MOMEHTa WMIIYJIbCA.

Ilamee HEOOXOOMMO IIOCTABUTHL Onblm. B meMOHCTPAIlMOHHOM Ba-
puaHTe OH omucaH B yuyebHuUKe. IIpum HEBO3MOKHOCTU €ro IIpoBe-
OeHUSA MOYKHO IIOCTABUTL CJIEAVIOIIUWII IITPOCTOM OMBIT: Ha KPEIIKOu
HUTU 3aKpelljieHa HeOoJIbIasa raiika, HUTh IPOAEPHYTa uepes IIyCTOH
CTep:KeHb OT IIapWKOBOM PYYKM; CHayajia IPUBOAUM TraiiKy BO Bpa-
maTeJbHOE OBUKEHME B IOPU3OHTAJIBHOW ILJIOCKOCTH U IIOCTEIIeHHO,
HOATATUBAs HUTh, YMEHbBIIaeM PAAUyC BpPaIlleHUsd.
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Bonpocvt 0ans o0cyxcdenus: rax HampasieHa cuiua? (Orsert. Ilo
autu.) Yemy paBen momeHT cuiabl? (OTBeT. PaBeH HyJo, Tak Kak
ILJIeY0 CHJIBI PaBHO HyI0.) Kakoil 3aKoH coxXpaHeHUs BBIIOJIHSETCS B
ciaydyae TaKoro ABMKeHUA? UTO MPOUCXOAUT C YIJIOBOU CKOPOCTHIO Bpa-
mienud raiku? (O TBeT. Macca raiilkKu IIOCTOSTHHA, PaguyC BpPaIlleHUs
YMeHbBIIIaeTCA, IPU COXPAHEHUU L yBeJmdYUBaeTCA YIJIOBasg CKOPOCTH.)

IOns orpabOTKM TeMbl ypOKa OPraHU3YIOT Oecefy IO BOIIPOCaM
(c. 161 yuebHUKA).

Homawnee 3adanue: § 49*%, 50% (3agaua 2).

Ypok 6*. KuHetnyeckas 3Heprua BpaliaTesibHOro
ABUNXeHuda abconTHO TBEpAoro tena. PeweHune
3apad

B Hauasie ypoka opraHmsyeTrcs (DPOHTAJIbHOE IIOBTOPEHUNE TEeOpUU
mo gonpocam: 4To Tarkoe Teso? UTo Takoe abCOJIOTHO TBEPAOE Teo?
Ects 1u abcostoTHO TBEPABIE Tesa B ipupoge? Kak crpourcsa ata mo-
nens? (OrBerT. CucremMa MaTepUaJbHBIX TOUYEK, PACCTOSHUE MEKIY
KOTOPBIMM HEM3MEHHO.) B KaKMxX MeXaHWYeCKUX IBUIKEHUAX ydua-
creyior Tena? (OrseT. B mocrymarenbHoM u BpaiareabHoM.) Kak
XapaKTepu3yoTcsa dTu ABM:KeHUA? Kak omuchIBalOTCA WHEPTHHBIE
cBoiicTBa Teja mpu BpamleHuu? KaKoBO OCHOBHOe ypaBHeHUE (3aKOH)
BpAaIllaTeJIbHOI'0 ABM)KeHUus abcooTHO TBépaoro Tena? (IIpumeua-
HUe: 3aKOH Bcerga (OPMYJIUPYETCS OJIS MOJENIH.)

TlonaTre 0 KMHETHUYECKON SHEPIruM BBOAAT C IIOMOIILIO YUYeOHMKA:
IIKOJIPHUKY CaMOCTOATEJIBHO UMNTAIOT HEOOJIBIION (parMeHT TeKcTa
yuebHuKa (c. 160—161). Bonpocy. TUIITyT Ha OOCKe: KaK OUPEeNessieTcs
KUHETUYeCKas SHEePTrus MOJeSu «abCOJIOTHO TBEPAoe Teso»? Mcmosnay-
eTca JU TIPU STOM CTPOEHWEe MOIEJN M3 MaTePUATbHBIX ToueKk? Mame-
HUTCA JIU KUHETHWUYECKAs SHEPrusd, eCJIN IIePeIBUHYTHh OCh BPAIEHUA?

3areM KOJUJIEKTUBHO OOCYKIAal0T CUTYalllio: [Be ILJIaCTUKOBBIE
OYyTBLIKU, IIycTasd M B3allOJJHEHHAd BOJOUW, HAXONATCSA Ha BEpPIIN-
He HAKJIOHHOHM IIJIOCKOCTU. ¥ KaKOH m3 OYTBHIJIOK IIPU CKATLIBAHUU
CKOPOCTh IIOCTYIATEJIbHOrO IBUIKEHUs OymeT Oojblie? 3aBUCUT JIU
cxkopocTh oT Macchl? CobOiarogaercsa Ju AJA STOTO ABUMKEHUS 3aKOH
coxpanenusa sHepruu? (Orset. ColOiromaercs, HO IIOTEHI[MAJIbHASI
SHEPrus B 5TOM CJIyuyae paBHA KUHETHUUYECKOM SHEPTUU IIOCTYIATEb-
HOTO U BpaIlaTeJbHOTO ABUIKEHUIN Teja.)

KonnekTnBHO, ¢ TOBTOPEHVWEM TEOPHUU, peIIalT 3axadyy 3
(c. 163 yuebHUKA).

Homawnee 3adanue: § 49%;, wmHAMBUAyaTbHO — 3apmadva 4
(c. 163 yuebHUKA).

Ypok 7*. NMoBTOpeHue un cuctematTusaumsa 3HaHUMN
(pesepe yuutens)

Ha ypoke cucTeMaTH3UPYIOT TEOPETUUECKNEe 3HAHUSA O IPUMEeHe-
HUU 3aKOHOB AWHAMUKU IIPU ONWCAHUU PABHOBECUS Tejia, COBEPIIeH-
CTBYIOT yMeHMe DpellaTh 3aJaumu.
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Tabauya 14
Mexannyeckas KapTyiHa Mupa

CeoiicTBa
¢ HemsmeHHOCTB,
TPEXMEPHOCTD, Cpencrea
IIpoct- OZHOPOZHOCTD, onucaHUsA
PaHCTBO M30TPOITHOCTh * Cucrema orcuéTa
U BpeMsd IPOCTPAHCTBA * Hacsl
* OZHOMEDPHOCTb, o JInnueiixa
O/IHOHAIIPABJIEHHOCTb,
HM30TPOITHOCTH
BpeMeHn

Mopenu Tes
dusnuyecKmne 00’beKThI —

¢ MaTrepnaJspHas TOYKA
MaKpPOCKOIIMYeCKHe Tejia

* AOGCOJIOTHO TBEPOE TEJO

e Ympyroe Ttejo

MexaHnueckue sIBJICHUST

KunemaTnuyeckoe onucanmue JuHaMu4ecKoe onucaHue
¢ PaBHOMepHOe mpaAMoJsMHEHOE e Ilokoit
o HepaBHOMEpHOe INIPAMOJIVHEHOE ° BzaumozeiicTBUE, €T0 3aKOHBI

e HepaBHOMepHOE KpUBOJIMHEIHOE

CpencrTBa omucaHUS SIBJICHUI

Ilonsarus, pusu-

IIpuHIUIBL 3aK0HBI
YyecKHe BeTHYNHBI
e IIytn ® MaJIbHOJEVICTBUSA e HrioTona
¢ CropocTb e CyNepIIO3UIN CUI e B3aVMOJEICTBUIL
e YckopeHue e IIPUYMHHOCTU
e Cuta u 1p. e OTHOCUTEJIbHOCTU

Ypok 8*. O600LeHne: MexaHu4yeckas KapTuHa mupa

IToBTOpEeHWEe u cucTeMATH3AI[MI0 3HAHUNA OPTaHU3YIOT IIPU KC-
nmoab3oBaHUU Tabaunbl 14. O pacumpocTpaHeHHUN MeXaHWUYeCKUX SIB-
JeHUU B IPUPOJE U TeXHUKE IMTKOJbHUKU AealoT KpaTKue TOKJIambl.

Ypok 9*. UTOroBbii TECT N0 MEeXaHukKe
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Yactb Il. MOJIEKYNIAPHAA PU3UKA

MonexkynapHasa pusuka — pasaes (puU3uKU, B KOTOPOM CBOICTBa
BellleCcTBa M3yYalOTCsA HA OCHOBE ero MUKPOCKOIIMYECKOTro (B YacTHO-
CTU, MOJIEKYJISPHOTO) CTPOEHUS.

Hawubosee mociaemoBaTeJbHO W HMPUHIIMIIMAJIBHO METOJ MOJEKY-
JSAPHOU (pUBUKU paccMaTpHUBaeTCA B CTATHUCTUUYECKOU (pusuke. BorT
IoyeMy IIOCJIETHIOIO OTHOCAT K (PyHIaMeHTAJbHBIM (PU3UUYECKUM
TeopudaM. Ee OCHOBHBIE HJ€eN HM3JIOKEHBbI B II€PBBIX TeMaX IIIKOJIb-
HOrO Kypca. PopMupoBaHMe CTATHCTUYECKUX 3aKOHOMEPHO-
cTel ocTaéTcs OAHOUM U3 TPYAHBIX 3aJad MeTOLZUKU OO0yueHUd
(pusuke.

rJIABA VIIl. OCHOBHbIE MOJIOXEHUSA
MOJIEKYNI9PHO-KUHETUYECKOU TEOPUU

HasBanme ryiaBbl TOBTOpPAET TPaAUIIMOHHOE HAa3BaHUE TIJaBbI
yuebHUKa. PaKTUUYECKU HAUYMHAIOT pacCMaTPUBATBCA WHIEW CTATHU-
cTuuecKoil pusuku. ['J1TaBHOe BHUMAaHUE CJeayeT yIeJuTb (DOPMU-
POBAHUIO CJEAVIOMIUX HHTEJJIEKTYAJbHBIX W IIPAKTUUECKHUX yMe-
HUMA:

— moHUMATh (3HATH coAep:KaHNe, apryMEeHTHPOBAaTh HCTHUHHOCTDH
IpUMepaMu) OCHOBHBIE MOJIOMKEHUA MOJIEKYJIIAPHO-KMHEeTUYEeCKOH Te-
opuu (MKT);

— 00BIACHATHL OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSHUII Bellle-
CTBa €r0o CTPOeHNEeM, IBUKEeHNEeM W B3aMOJEHCTBHEM COCTABJISIO-
IIUX YaCTHIL;

— JIaBaTh KaueCTBEHHbIE 1 KOJMUYECTBEHHBIE OIleHKM IIapaMeTpPOB
MoJIeKyJ (pasMepbl, Macca, CKOPOCTb OBUMKEHUS, XapaKTep B3anMO-
OeficTBUA U OpP.) B PA3JMUHBIX arperaTHbIX COCTOAHUAX BeIecTBa,
IPOBOAUTH IIPOCTEHINNE PACUETHI;

— O00BACHATH (IO cxeMe) MeTOoAbl OIIpelesieHUs PasMepoB MoJe-
KYJI, CKOPOCTU WX [ABUKEHUA.

ITpu yrayO6i€éHHOM H3YyUYEeHUU IleJIecO00pas3sHO TPU IepPBbIe TeMbI
o0beAUHUTL oA HazBanueM <«CraTucTuuecKas Teopus UIeaJTbHOTO
raza». B aToM ciyduae mocjengoBaTeJibHee paccMaTPUBAETCA CTATU-
CTUYECKUIA MEeTO[.

Ypok 1. OcHoBHble nonoxenuus MKT

3amaum ypoka:

nosnasamedsvrovle: cHOPMUPOBATH IIPEACTABIEHNE O CTPYKType u
COlepPs;KaHNM HOBOUM (DU3MUYECKOM TeOPHUM, OPraHn30BaThL YCBOEHME OC-
HOBHBIX noJoxxenuin MKT;

socnumamedJibHble; BBECTU MOHATUS O CTATUCTUUYECKOM U TEPMO-
IUHAMHWYECKOM METOLAaX W3yUYeHUs CBOMCTB BeIeCTBA, BBLIACHUTH
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pasauuusA TeIJIOBOM M MeXaHWYecKoll (opM IBUIKEHUS MaTepuu,
IIOKAa3aTh IIPAaKTHUUYECKOe 3HaueHWe 3HAHWU II0 MOJIEKYJISapHON (u-

3UKe;

passusarwuwue: GopMUPOBATH MOTHUBAIIMIO ITOCTAHOBKOII ITO3HABAa-
TEJBbHBIX 337ja4, PACKPBITHEM CBASU OIBITA U Teopuu, (QOPMUPOBATH
yMeHUe aHaJIu3upoBaTh (PaKThI TpU HAOJIIOJEHUN SBJIEHUN, IIPU pa-

6oTe Cc TeKCcToM yueOHHUKA.

Ilman ypoka

Jdransl ypoka

Bpemsa, mun

IIpuémsr u MeTOaBI

1. Beenenue: 00BEKT U IIPE-
MET MOJIEKYJIAPHON (hU3uKu
II. OcHOBHBIE ITOJOKEHUS
MEKT

III. OrpabGoTka M3y4YEeHHO-
ro marepuana. Camoctos-
TeJlbHAs pabora

IV. IlogBeneHre UTOTOB.
HomatrHee 3amaHVe

10—15

15—20

10—15
2—14

Pacckas yuurens. Becexa.
PabGora ¢ yueGHUKOM

HemoHcTpanusa onbIToB. Be-
cera

Brimosnnenue samanuit

OrBersl Ha Bompockl. Co-
O0IIeHNe YUUTeNs

I. Marepuasn BBeleHUA YUUTENb O0BACHAET, UCIOJAb3Ys Tadbauiy 15.

Tabauua 15
XapaKTepuCTUKa CHCTEMBbI
Bup
ABUKEHU T Xapakrep BzaumopneiicTBue
O0BeKT
IBUIKEHU ST (Tum 1 ap.)
Mexaunuueckoe | Makporesa Ilepemerienue I'paBuranmon-
B IPOCTPAHCTBE HOe. JJIEeKTpPOo-
OTHOCHUTEJIHFHO MarHuTHoe (Ipu
IPYTUX TeJ COIIPUKOCHOBE-
HUU TeJ)
TensoBoe YacTuipl, us XaoTuuHoe IBU- | DJIEKTPOMATHUT-
KOTOPBIX COCTO- JKeHUe YaCTHII. HOE: a) MeXIy
UT TeJo. HNsmenenue YacTUIIAMU Ma-
Maxkpocucrema napaMeTpoB KPOCHUCTEMBI;
MaKpPOCUCTEMBI: 0) mMexay ma-
p. T, ... KpoTejaamMu

Bonpocvt dns opeanuszauyuu Gecedvl: Kakue GusnudecKue 00bEKTHI
(cucTeMbl) m3yuyaeT MoJieKyJasapHasa dusura? M3yuaroTcsa Ju 9T 006-
€KThEI B MexaHI/IRe? KaR pPa3yinuuTh MEeXaHUYECKUEe U TEeIlJIOBBIE fABJIe-
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aHus? Ilouemy IJis omMcaHUSA TOBEeNEeHUS ras3a HCIOJb3yeTCs CTATH-
cruueckuii meron? (OrsBeT. HeT BO3SMOMKHOCTU OIIMCATH IIOBEIEHIE
Ka)KJoll "acTUIhbl 3aKOHAMM MeXaHWKHU...) KaKoll m3 ABYX METOIOB
WcCeOBaHUSA BeIecTBa MO3BOJIAET IIy06sKe M3yUYUTh CBOMCTBA Bellle-
crBa? IlpuBenure mpuUMepHI TEIJIOBBIX ABJIEHUH, IPOUCXONANIUX B
KJjiacce, noma, Ha yJuile. KakoBo 3HAaUeHWEe TEIJIOBBIX SABJIEHUI B
npupose u TexHuKe? KaxkoBO 3HaueHUWe 3HAHUU IO MOJIEKYJIADHOU
busuKe A HAYKU U TeXHUKU?

Ilpu 3HAKOMCTBE CO CTPYKTYPOH MOJEKYJIAPHON (DU3UKU BBIAEJA-
IOT «YTO UBYUYEHO» W «UTO OyJeT M3ydaTbCsi», MOBTOPAIOT OTAEbHbBIE
moJiosKeHusA U (QopmyaupoBKu. IIpum paboTe ¢ yueOHMKOM YyUYUTEIH
o0palrjaeT BHHMaHNWE HA IIOCTPOEHMe pasjejia B IeJ0M, OPraHuU3yeT
OTBETHI HA BOIIPOCHI B KOHIIE IIepBOro maparpada, 3amaéT BOIPOCHI
IO pHUCYHKaMm U T. [I.

II. KakoBo cTpoeHWe OKDY:KalIIero HAC BellecTBa — OJHA U3
caMbIX (PYHIAMEHTAJIbHBIX W BEUHBIX MpPo0geM (pusuKu. AMepUKaH-
ckuii (pusux Jgaypear HobGemeBckoii nmpemuu P. ®Peiitaman (1918—
1988) nucan: «Ecam O6b1 B pedyabTaTe KaKOW-TO MHUPOBOM KaTacTpo-
bl Bce HAKOIJIeHHbIE HAYUYHbIE 3HAHUS OKA3aJIMCh Obl YHUUTOKEHBI
M K TPAAYIIMM HOKOJEHUAM KUBBIX CYIIECTB Iepelnya Obl TOJBKO
onHa @pasa, TO KaKoe YyTBep:KAeHWe, COCTABJIeHHOEe U3 HaNMeHb-
IIIero KOJMYeCcTBa CJIOB, IPUHECJO Obl HAMOOJBINYI0 WHGOPMAIUIO?
S cumraro, yTO dTO — aTOMHAasA rumnoTesa...» (PelfHMaHOBCKUE JEK-
nuu 1o ¢usuxke. — M. : Mwup, 1976. — T. 1—2. — C. 23). Bor
KaKOBO 3HaueHue 3HaHWU o cTpoeumnu BerecTBal B XIX B. Ha ocHOBe
MHOTOJIETHUX HaOJIOJNEeHUU ABJIEHUH, (POPMYJIUPOBOK TUIIOTE3 U MX
OINBITHOM IPOBEPKM OBIIN OMIpenesieHbl TPY HamnboJiee TPUHIIUIUATD-
HBIX TEOPETUYECKUX MOJIOKEHUS TEOPUU CTPOEHUS BeIecTBa.

1. BemecTtBO coctout u3 yactuu. Emié B IV B. 10 H. 5. rpeuecKuit
yuénbiii [leMOKpPUT BBICKa3aJ TeHHAJbHYIO TuUIoredy: «Bcé cocrout
M3 aTOMOB... BEIU OTJIUYAIOTCA APYT OT APyra aToMaMu, U3 KOTOPBIX
COCTOSIT, MX TMOPAAKOM U IIOJOKEHUEM...»

Kakwue xe ombITHBIEe (DAKTHI TOBOPAT B MOJIB3Yy TAKOI'O IIPEAIIOJIO-
sKeHusi? Bo-TiepBBIX, 9TO BO3MOYKHOCTBL [eJIeHUs BellecTBa. BcTpe-
Yajaum JU BBl B CBOEH JKM3HU Tejla, KOTOPbIE HEJb3s DPa3euTh Ha
yactu? Bo-BTOpPBIX, 9TO OPOYHOBCKOE ABUKEHUE, NOKAa3bIBaloIllee pe-
aJILHOCTH CYIIIECTBOBAHUA dYacTUIl BelecTBa (MoJsiekysa). Ho aTo Bcé
IoKasaTeJbCTBa KOCBeHHbIe. MOKHO JIM HEIlOCPeACTBEeHHO HAOII0IaTh
MeJbYalIiue YacTUIlhI BeliiecTBa?

Onvim 1. Oxkpawusarnue xudxocmu. Ilouemy HEOOJIBIIUM KpU-
CTaJIJIOM MAapTaHIOBOKMUCJIOTO KajJus MOKHO OKpacuTh Bomy? O uém
CBUIETEJILCTBYET ITPOHMKHOBEHME ONHOTO BelrecTBa B apyroe? (Ot -
BeT. O cyImiecTBOBaHUU IIPOMEKYTKOB B BeIlleCTBE, T. €. O AUCKDPEeT-
HOM ero crtpoeHuu.) O 4uéM CBUIETEIHCTBYET PABHOMEPHOCTH OKPACKU
pactBopa? O uém CBUIETeJIbCTBYET OocjabjeHne OKPACKM II0 Mepe [0-
OaBJeHUSA BOIBLI?

Onvim 2. Onpedenenue pasmepos monekys. Ilouemy Ha mOBepX-
HOCTH BOJBI ILJIOIAAL IATHA HE YBEJIWUYUBAETCS OeCIpenesibHO IIPU
pacrekanum kKamiam maciaa? Kak cxemarmuecKu (MOJesbHO) mM300pa-

112



3UTH pe3yJbTaThl ombITa (puc. 86)? Kak oleHUTH pazMepbl MOJIEKYJI
Macja C IIOMOINBI0O JaHHOro ombiTa? MHOro Jiu MOJIEKYJ B Karmie?
CrosxkHass i 3TO (pusmMuecKas cucrema?

Bup cBepxy Bup coory

Boga

Puc. 86

2. YacTHnbl BemeCTBA XaO0TUYHO IBMIKYTCSH.

Bonpocvl 0 o6cysxideHus: Kakue YaCTUIBI yUaCcTBYIOT B OpoOy-
HOBCKOM nBumKeHHu? B uém sakiiouaeTcss OGPOYHOBCKOE IBUIKeHUE?
KakoBbel xapakTepHble ocobernmoctu storo sBiaeHus? (Orser. Xao-
TUYHOCTD JBUKEHUS UYaCTUIhI, HEIPEPBIBHOCTD, YCUJIEHNE ABUIKEHUI
Cc HarpeBaHUEM, yMeHbIleHUEe 3(hdeKTa ¢ YBeJIUUYeHNEeM MAacCChl YaCTH-
npel.) ITouemy OpoyHOBCKas wyactuiia ABuskerTcsa xaotudyHo? Ilouemy
OHa HE OCTAHABJIUBAETC?

HasoBéM HECKOJIBKO BapMaHTOB JeMOHCTDAIlMM XAOTUYHOI'O IBU-
JKeHUA JacTull. TpaguIliOHHO KCIIOJBL3YeTCsS MeXaHudYecKas MOJEJIb.
IMOIMOHATBHO BOCHPUHUMAETCA ONBIT 10 HAOJIIONEHUWIO JABUMKEHUSA
MeJIKOPa3JpPOOJIEeHHBIX YACTHUI KePaMHWUYECKOTO MAarHuTa, IIOMEIEH-
HBIX B CTEKJIAHHBIN COCY[Z[, KOTOPBIII HAXOAWUTCA B IIEPEMEHHOM Mar-
HUTHOM ToJie TpaHcdopmMaTopa.

Onvem 3. Jquppysus 6 zase (mudxocmu ). Ilpoine Bcero ocyiie-
CTBUTH PACIPOCTPAHEHNE 3alIaxOB OJEKOJIOHA, AYXOB, HAIIATHIPHOTO
cuupTa. B ImpoeKIuu ¢ MOMOINBI0 KOJOCKOIIAa MU OITUYECKOI cKa-
MbU MOJKHO IIPOJEeMOHCTPUPOBATH AMG(Y3UI0 YACTUI[ KPUCTAIINKA
MapraHIOBOKUCJIOTO KaJusA IPU ero pacTBOPeHWH B Boze. (3ameTum,
YTO CYIIECTBYEeT HpobjeMa MCKJIIUEHUS KOHBEKIIWH.)

Bonpocvt 0 opzanusayuu Oecedbl: KaK JOKAa3aTh, YTO B OIIBI-
Te HabJIOfaeTca OeHCTBUTENBHO IIPOHMKHOBEHWE YaCTUI[ OJHOT'O
BemecTBa B apyroe? Ilouemy pacmpocTpaHeHVe 3amaXoB CIYIKUT
apryMeHTOM B IIOJIb3Y THUIIOTE3LI O TEIJIOBOM ABUXKEHUU MOJEKYJI?
C oZMHAKOBOII JII CKOPOCTBHIO DPACHPOCTPAHSAIOTCA PasHBbIE 3amaxu?
Kaxk sTo mokasars? Yem o0yciioBJeHA CKOPOCTb PACIIPOCTPAHEHUA 3a-
naxa? Kak XaoTMUHBIN XapakTep ABUKEHMS YACTUI[ BJIMSIET HA pac-
npoctpaHenue 3anaxa? I[IpuBeauTe MpUMephbl IPOABIEHUA AUDDYy3un
B NIPUPOJE, IPUMEHEeHUs B OBITYy U TeXHUKe.
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3. HacTuupl BemecTBa B3aMMOIEICTBYIOT

Bonpocvt 0ns opzanusayuu Oecedvl: 4TO OBLIO OBI, ecau OB Ua-
CTHUIILI BEI[eCTBa He B3ammogeicTBoBaan? OAMHAKOBO JIM B3aMMOIEH-
CTBYIOT YaCTHUIIbI BEIleCTBA B Pa3HBIX arperaTHbIX cocroaHuax? Ka-
Kue HaOJIIOJeHUs B IPUPOLEe, TeXHUKe, ObITY IT03BOJISIOT BBICKA3aTh
YTBEPIKAEHUE O pasJUyYMM BO B3aUMOJENCTBUU YACTHUI] y PA3HBIX
BelllecTB B pasHbIX cocrosuuax? Kaxk ma ocmoBe MKT o6bsacuurs,
YTO IJIs1 PACTATUBAHUS PE3WHKU, CTMOAHUA JIUHEHKU, pasdpbiBa OyMma-
I HeOOXOAMMO MPUJIOKUTL ycuiaue? Ilouemy TOHKYIO Oymary JieTKo
pasopBaTh, a ToJyicTylo HeT? KakK sKcIepMMeEHTaJbHO MOKa3aTb, UTO
YACTHUIILI BeIlleCTBA IMPUTATHUBAIOTCA W OTTAJKUBAIOTCSA?

Onwvim 4. Baaumodeiicmaue c6uHUu08blx YuiuHOpos. Kakue BBIBO-
OBl O B3aMMOJENCTBUM YACTUI[ MO3BOJIAIOT CHEJATh CJIEAYIOINe yC-
JIOBUS TIPOBEJEHUSA OMbITA: POBHO 3aUYUINEHHBIE TOBEPXHOCTU I[UJIMH-
IPOB, IJIOTHOE C IpuUTmMpanmeM ux coenmHenme? Ha ocHoBe Kakoro
pes3yJabTaTa OIBITA MOYKHO CYIUTH O CHJaX B3aWMOJEHCTBUA UaCTHUIL?
ITouemy B MecTe coegWHEHUS WM3-3a B3aWMMOIEHCTBUA YACTHUIL Bellle-
CTBa IUJUHAPHI BCE JKe He IpeBpalarTca B eamnHoe 1enoe? KaxoBwl
ofbIiue BBIBOABI O B3auMomelicTBuu dactuir? (Ba)kHBI cxeMaTuuecKue
PUCYHKHU OIIBITA.)

II1. Camocmosamenvras paboma 1O YCBOEHUIO M3yUYEHHOTO MOYKET
ObITh OPTaHM30BaHA HECKOJBKHUMH CIIOCOOaAMU.

1. Opranusyior usyuenue uspectuoii padorsl M. B. JlomonocoBa «Pas-
MBIIILJIEHUA O IPWUYMHE TeIJIOTHI U xojiofga» (Xpecromarus, c. 41—43).

IIpumepsl 3agaHui: COCTABUTH TE3WUCHBIU IIIaH (HAYaTh B
KJilacce, IIPOJOJI’KUTL [OMA); IIEPEUNCIUTH apryMeHTHI JloMoOHOCOBa
B IOJB3Y CYIIECTBOBAHUSA MIBUMKEHUS UYACTUI[ BEIeCTBa; BBIAEJIUTH
HOJIOXKEHUsA paboThl, KOTOPBbIe HAIIPABJIEHBLI IIPOTUB TEOPUU TEILIO-
poja; OIEHUTH C COBPEMEHHOUN TOYKW 3PEHUSA NCTUHHOCTH (TOUYHOCTD)
aprymMeHTOB JlomMoHOCOBA.

2. C momoIpio yueOHNKa IMIKOJbHUKNA KOJIJIEKTHUBHO (ITapamMu, IO
BapuWaHTaM M T. II.) BBIIOJHAIOT 3aJaHUA.

IIlpuMmeps 3agaunuii: 1. ATOMBI U MOJIEKYJbI TBEPIABLIX TeJ
YY4acTBYIOT B TEILJIOBOM [BUKeHUU. Kak mpu 3TOM OO'BSICHAETCA CO-
xpaHeHue GopMbl u 060bEMa Ten? 2. IlpmBecTu mpuMepnl (COCTABUTH
TaOJIUIly) TEIJIOBBIX SABJIEHUN B rasax, KHUIKOCTSIX, TBEPABIX TeJax.
3. ITouemy B XOJIOZHOII BOJle caxap pacTBOpAETCA MeJJIeHHee, YeM B
ropsauei? OTHOCUTCA JU K ABJEHUIO IUPdysuu pacTBOpPeHUE caxapa
B Bozie ipu e€ nepemeruBanuu? (OrseT. Quddysua Bcé paBHO Ipo-
WCXOIUT, HO TOPas3fo CujbHee AecTByeT (haKTOp IepeMelIrnBaHusd.)

IIpu nmojBeneHUU MTOTOB YyPOKA BHOBB HMCIIOJIB3YIOT TAGJIUIIBI, TIO-
BTOPSIIOT KJIIOUEBbIE BOIIPOCHI.

IV. Jomawnee 3adarnue: BBenenue (c. 185—187), § 53.

Ypok 2. XapakTepucTukm monekys. PeweHue 3apay

3amaum ypoka: IIPOMOJI’KUTHL O3HAKOMJIeHUe ¢ (PU3UYECKUMU Be-
JUYNHAMU, XaPaKTEePUIYIOIMMU MOJEKYJIbl; c()OPMUPOBATH yMeEHUE
paccumThIBAThL MMapaMeTpbl MOJIEKYJI; ITOKa3aThb CBSA3b TEOPUHU U SKC-
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HmepuMeHTa MIPU U3YYEeHUU MOJEKYJI; CIIOCOOCTBOBATL (POPMUPOBAHUIO
YMEHUs CaMOCTOATEJIBHO IIPUOOpEeTaTh 3HAHUMI.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. AxTyanusanua 3HAHUI. 5—17 dpoHTANBLHBIN ompoc. bBe-
ITocTanoBKa IeJieil ypoKa cena
II. Vizyuenue HOBOI'O MaTe- 15—20 Pacckas. Pabora c¢ Tabuu-
puaa meit. 3anucu B TeTpagu
III. CamocTosTenpHass pa- 15—20 Pemrenne samau. Koucymab-
6ora Tanusa yuuresns. Bzaumoro-

MOIIb

IV. omaminee 3amaHue 1—2 3amnmuch Ha JOCKe

1. Bonpocbr 018 nosmopeHus: 4TO U KaK M3ydaeT MOJIEKYJsSpHas
dusurka? KaxkoBbl ocHOBHBIe moJsioskeHusa MKT? MoikHo Jiu s9Kcmepu-
MEHTaJbHO IIPOBEPUTH MCTUHHOCTEL moaoxkeuuit MKT? Kak gokasars,
YTO KYCOK caxapa cocTouT u3 uactui? Kak sKcrepmMeHTaJIbHO [I0-
KasaThb, UTO YACTHUIILI caxapa B3ammojeiicTByior? Kak mokasaTb, UTO
yacTunbl caxapa aBumkyTcA? (OrBerT. OublT 1o auddysuun B TBEP-
OBIX Tesax...) Ilouemy, HeCMOTpPSA HA B3aWMOeiCTBME YACTHUIL caxa-
pa, B ropaueit Bome paduHAL TOBOJLHO OBICTPO pasBaiamBaercsa? Ha
KaKue BOIPOCHI OTBEYAIOT TpuU mojokeHus MKT?

BoJbIIMHCTBO BEI[ECTB COCTOUT U3 MOJIEKYJI, MIOITOMY AJIA O0Bsc-
HEHUA CBOWCTB MaKPOCKOIIMUYECKUX 00bEKTOB, OOBbACHEHUSA U IIPEICKa-
3aHUSA SBJIEHUII BayKHO 3HATH OCHOBHBIE XaPAKTEPUCTUKU MOJIEKY.JI.

II. Ilnan u3yyeHHMs HOBOrO MaTepHuaJja.

1. KakoBbl, Ha Balll B3IJIsSJ, OCHOBHBIE XaPAKTEPUCTUKM JIIOOBIX
dusuueckux oobexToB? (Ciemyer BbIOpaTh OTBETHI: pasMephbl, Macca,
cKopocTh.) OHU ’Ke XapaKTepHBI U AJIS MOJIEKYJI.

Vuurenb pacckasbIBaeT 00 OIlEHKE Pa3MEPOB MOJIEKYJI; YUEHUKU Ha-
YMHAIOT 3aIll0JHATL Ta0auily 16, paccMaTpuBalOT PUCYHKM YUeOHUKA.

Bonpocwvl 0 opzanu3zayuu 6ecedvl: IOUEMY TaK BaKHO 9KCIIEDU-
MEHTaJbHO OIIpenejATh pasMepbl MojeKya? (OrBer. Bo-mepsnix,
TIOTOMY YTO 3TO CIIOCOOCTBYET MOKAa3aTeJbCTBY PeaibHOCTU CYII[eCTBO-
BaHUA MOJIEKYJI; BO-BTOPBIX, IOTOMY UTO AJIA BBINOJHEHWA PACUETOB
HeKOTOpble (hm3UUecKre BeJIMUYUWHBI (OIIOPHBIE) HAJO 3HATH 3apaHee,
T. €. OHM JOJIKHBI OBITH IIOJIYUYEHBI DKCIepUMeHTaabHO.) Kakue ma-
pamMeTphl MOJKHO PacCUMTaTh, €CJU M3BECTeH AUAMETDP MOJIEKYJIBI?
KakoBa mocienoBaTeIbHOCTh OEeUCTBUM IIPU IMIPOBENEHUU 3DHKCIEePU-
MEeHTA IO OIleHKe PasMepPOB MOJIEKYJI OJMBKOBOTO MacJja?

2. Paszmepbl MOJIEKYJI OUYeHb MaJibl. I XapaKTEePUCTUKU KOJIU-
YecTBA YACTHUI[ BBOAUTCS IMOHATHE KOHIEHTPAIUU — UYKCJA UACTHI]
B enuHHUIe 00BEéMa. IIpAMBIMU SKCIEPUMEHTAMU OIPENEIUTb KOH-
IMEeHTPAIMI0 MOJIEKYJ HEBO3MOIKHO; IIPU M3BECTHBIX pasMepax (005b-
éM cuCTeMBbI, 00bEM UYaCTUIIBI) OIEHKA KOHIEHTPAI[UU BBITIOJHIETCS
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npocto. B Kakom ciyuae Takoil pacuét npaBomeper? (OrserT. Ilpu
IJIOTHOM DPACHOJIOKEHUM YaCTUI] B BeIlleCTBE.)

3. Kak paccumraTh Maccy MOJEKYJIbl BOABLI, eCjii uU3BecTHA (U3-
MepeHa) Macca KallJili M M3BEeCTHO YMCJIO MOJIEKYJ B Karmiae? MoxKHO
JU Ha BecaxX M3MEPUTh MacCy MOJIEKYJIBI?

YuuTenb BBOOUT TOHATHUS OTHOCUTEJNHHOH MOJIEKYJSIPHOW Mac-
ChI, KOJINYECTBA BelIeCTBAa, NMOCTOSHHOH ABOrajapo, MOJISIDHOH Mac-
cel. IIpu 5TOM HCIOJB3YIOT YUEOHUK: BBINUCHIBAIOT (hOPMYJIbI, 3aUM-
TBHIBAIOT (DOPMYJIMPOBKU.

Bonpocwvt 018 opzaHudayuu O6ecedvl: TOUEMY MACCY MOJEKYJ BBI-
Pa’KaloT B OTHOCUTEJBHBIX YIJIEPOAHBIX enuHuiax? Ilouemy Tak
BajKHO 3HATH IMOCTOSHHYIO ABorazpo? Yem pasiamuaercs 1 Mosb BO-
nopozma u 1 moub Kucaoposa? OZMHAKOBO JIM YHCJIO YACTUI[ B TeJaX
U3 pasHBIX BEIeCTB C OJMHAKOBOII Maccoii?

IIpu u3ydyeHUM HOBOT'O MaTepuaja MOYKET OBbITh IIOCTABJIEH OIIBIT
0 OIleHKe pasdMepoB moJiekyJ (PI, c. 96). I[To CnpaBoOUHUKY CpaBHU-
BalOT pasMepbl, MAcChl PasJUUYHLIX MOJEKyJa (c. 97). MurepecHo ot-
METUTBH, YTO Pa3MepPhl MHOTMX MOJIEKYJI IPUMEDPHO OJUHAKOBHI.

Vuurenb o0BACHSET peIllleHre ABYX TUIUYHBIX 3azad. Perenue
3apaHee IOATOTOBJIEHO HA ANOCKe miaM Ha dKpaHe. IIIKOJIBHUKU MBIC-
JIEHHO CJEeIAT 3a XOJAOM pAaCCysKAEHUl, OTAeJbHbIe IIaru pelieHus
IporoBapmBalpTCA. B KauecTBe mpuMepa MOKHO B3ATH 3aJadyud U3
yuyeOHUKA.

III. ITpumepsl 3amau AJgsa camMocTOATeJdbHOTo pernenus: II.,
Ne 276, 281, 282.

IV. Homawmnee 3adanue: § 56, 57*; yop. ma c. 193 (1, 2). Un-
OUBUAYAJIBHO MOMKET ObITh MPEIJIOMKEeHO MCCJIeJOBaHMe: OIEeHUTh UKC-
JI0O MOJIEKYJ Kuciiopoma B omHoW m3 KomHaT. (Ha ocHoBe mayueHUs
JIUTEPATYPHI AOJKEH OBITH IPEIJIOKEH METO], BHIIOJIHEHBI PACUETHI.
1) Yucao MoseKyJa MOKeT ObIThH ompezaeseHo us opmyisl pV = NRT.
O0BEM TOMEIeHUA M TeMIepaTypa U3MepArTcd, MMapliiuajlbHOe TaB-
JeHWe Kucjaopoja oleHuBaercs mo Ttabsuiie CrmpaBounuka (c. 103).
2) Cruemyer HUCXOOUTH U3 TOTO, YTO Ta3 KOJMUYECTBOM BeIllecTBa
1 moan 3anuMmaer oobeEM 22,4 - 1072 . OueBUAHO, UTO peIleHNe 3a-
naum TpebyeT HOBBIX 3HAHUII M PACCUMTAHO HA HECKOJIBKO YPOKOB.)

Ypok 3. XapakTepucTukv ABWXEHUSa U B3anmMonemncreug
MOJIeKYJ1

3amaum ypoka: KOHKPETHU3HPOBATH IIPEJCTABJIEHUS IIMIKOJbHUKOB
O IBUXKEHUU W B3aMMOIEHCTBUU MOJIEKYJI.

Ilnan ypoka

Jransl ypoka Bpemsa, mun IIpuémbl 1 MeTOIbL
1. IToBTOPEHUE U KOHTPOJIB 7—10 dpouranruasd Oecema. Pa-
M3YUEHHOTO MaTepuajia 6ora y qOCKHU
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IIpodonxcenue

Jdranbl ypoKa Bpemsa, muu IIpuémsbr 1 MeTOaBI
II. Isyuenue HOBOTO MaTe- 20—25 Pacckas yuumrens. 3amosiHe-
puasa Hue rtabsmnbl. Becema. 3a-
OUCU B TETPagu
II1. CoBepilleHCTBOBaHUE 15 Pemrenne 3amau. Baaumorno-
3HAHUU U yMeHUul MoIb. KoHTpoIb
IV. [lomamraee 3amaHue 1 3amnmck Ha JOCKe

I. IloBTOpEHUE CHAYKUT IIeaAM (DOPMUPOBAHUA 3HAHUN U YMEHUU.
V nocKu ABOe ITKOJBHUKOB 3allMCHIBAIOT pellleHue 3aaad (JoMalrHen
U HOBOIT). @POHTATIBHO OOCYKIAIOT B0NPOCHL: KaKUe ONBITHBIE (haKTHI
HOATBEPKIAIOT ABUMKEeHUe MoJieKysa? KaxkoBa mpuymHA XaOTUYHOI'O
nBUyKeHuA OpoyHOBCcKo uactuibl? Kax Ha ocmoBe MKT 00bsicHUTH
ncuesHoBeHUe AbiMa B Bo3ayxe? Ha kakom (puamuecKOM ABJIEHUU OC-
HOBAHO HCIIOJIb30BaHMEe Masell B MemuiuHe? B uém IpemmyIecTBO
VHTAJANUN IIepe] APYTUMU cliocobaMu nmpuMeHeHus Jiekapctsa? Kak
Ha ocuoBe MKT obGocHOBATH MCHOJIBL30OBAHNE TPEJIKU?

II. XapakTep HOBOro marepuaja TpeOyeT, C OOHOI CTOPOHBI, IIO-
BTOpPeHUsI U O0OOIIeHUs paHee M3YUEHHOTO, C APYroMl — UBYyUYEHUS
HOBBIX XapPaKTEPUCTUK IBUKEHUS ¥ B3AUMOJAEHCTBUS MOJIEKYJI.

1. NsyyeHue OpPOYHOBCKOTO NOBUSKEHUS II03BOJISIET IIOCTAaBUTh U
PeluTh YyueOHYyl0 npobJiemy OUpeAeJeHUs TPAeKTOPUU ABUMKEHUS
mosiekyJ. (IIIKOMBPHUKY eIé Ipu HU3YyYEeHUHM Kypca MEXaHUKU IOJIK-
HBI YMeTh XapaKTepu30BaTh ABUKEHUE UACTHUIbI C ITOMOIIBIO TOHS-
TUII O TPAaeKTOPUU, CKOPOCTU, yCKopeHmH.) Kakue mpenmnosioxeHusd
(TumoTes3bl) O ABUIKEHUM MOJEKYJ MOKHO BBICKA3aTb, €CJIU CUUTATDH,
YTO STO [ABUKEHUE aHAJOTUYHO ABUIKEHUIO OPOYHOBCKOI UYaCTHUIHI
(yuebuuk, puc. 8.3)? (OrBer. HanmpaBieHus ABUIKEHUS U CKOPOCTU
XAaO0TUYHO MEHAIOTCHA; 9TO IIPOUCXOAUT B PE3YyJIbTAaTe CTOJKHOBEHUS
YacTHUIl; 3HAUeHUe CKOPOCTH MeHsieTCsa — 00 5TOM MOJYKHO CYAUTH IO
IJIVHE TPAMOJUHENHOr0 yJyacTKa TPAeKTOPWH; NBUKEHUE UYaCTUI] He
mpeKpalaeTcs.)

Hua yrayOoJ€HHOrO M3y4YeHWs OPOYHOBCKOTO MABUIKEHUSA I1€JIeC000-
pasHO IIPUBECTU IUTATY U3 KHUTU <«ATOMBI» (PPaAHI[Y3CKOro (PU3MKa
K. Ileppena (1870—1942), xkoTopbIii 3a MCCJIEIOBAaHUS CTPYKTYPHI Be-
mrectBa moayuyua B 1926 r. HobGeneBckyio mpemuio: «l[BrikeHMe MoJie-
KYJI YCKOJIb3aeT OT HAIIIeT0 HeTOCPEICTBEHHOTO BOCIIPUATHUS, KaK JIETKAs
3pI0b HA IIOBEPXHOCTU MODPS AJIA HaOJIromaTesd, HAaXONAIerocad Ha OYeHb
nanéxkom paccroguur. OTHAKO ecji B IOJie 3PeHUs TOro »Ke HabJomare-
JI BUAHA JIOJKA, TO HAOJIOAATE]b 3aMETUT, UTO OHA ITOKAYMBAETCH; STO
IaéT eMy yKasaHUe HA TO, UTO HAa MOPE eCTh JIETKOe BOJIHEHIEe, KOTOPOTO
OH U He momo3peBas» (Xpecromarus, c. 60). ITo yueOHUKY paccMaTpu-
BalOT 9KCIIEPUMEHTAJbHBIN MeTo[ mcciaemoBanus Ileppena.

MosKkHO 1 Ha OCHOBE M3YUYEHUS ABUIKEHUSA OPOYHOBCKOI UaCTUIIbI
OIpeeJINTh 3HAUEHME CKOpocTH MoJeKya? Kak maMepuTh CKOpPOCTH
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MOJIEKYJI — ouepenHad yueOHas npobsema ypora. [ina eé pemreHud
JIydIlle BCEero MCIIOJIb30BaTh BuAeo(dparMeHT, HO peajibHee paccKas
c saemeHTaMu Oecenbl. OCHOBHOE BHHMAHNE HEOOXOAUMO YIEJIUTH
pasbpocy CKOpOCTeill, HaumOOJbIIIeMy 3HAUEHUIO CKOPOCTH, pacIipene-
JIEHUIO YACTHUI] IO CKOPOCTAM. YCJOBHAsA CXeMa OIIbITa 3aHOCUTCA B
rabaumy (cm. Tada. 16).

Paccmorpenune ombiTa IllTepHa ciaegyerT corJjiacoBaThb C COOTBET-
CTBYIOIIIMM YpPOKOM. JIyulnimm BapuMaHTOM, IO HAIlleMy MHEHHIO,
ABJISETCSA KpaTKoe KadeCTBEHHOE PAaCCMOTpPEeHH’e OIbITa Ha JTaHHOM
YpOKe, mOoApPOOHOEe M3yUeHUHe OMbITa KaK HYKCIIEPUMEHTAJIbHOTO METO-
Ia MOJKHO IIpoBecTHU Io3gHee. IloguepKHEM, UTO HPUHIIUNHNAJIbHEE U
mocjegoBaTeJbHEE M3YUUTh pPacIpeiesieHre MOJIEKYJI II0 CKOPOCTAM B
IepBOA TeMe, IJIA 9TOTO0 MOMKHO BBIJEJIUTH IEJBIH YPOK.

2. Tlouemy Tak Ba’sKHO KaK MOJYKHO O0OOJIbIIIe 3HATH O B3aMMOJEi-
CTBUH YACTHUIL BeliecTBa? 3aBUCAT JIX OT B3aMMOAENCTBUA MOJIEKY.JI
CBOIiCTBA, HAIPUMep, rasa WIMW KUAKOcTHU? HUTO O B3auMoOIeicTBUU
MOJIEKYJI MBI yiKe 3HaeM?

ITociemoBaTeIbHOCTL PACCMOTPEHUA BOIIPOCA MOYKET OBITH CJIEIYIO-
mieti:

1) Mexay dacTHIlaMU BellleCTBa CYIIIECTBYeT IPUTAKEHUE U OT-
TAJIKUBAHNE, Y PA3HBIX TeJ CHUJIbl B3aMMOIEHCTBHUS UYACTHUI[ Pa3HBIE.
B wacTHOCTH, YV TBEPABIX TEJ CUJIBI B3aMMOAEHMCTBUA 3HAUUTEIbHBIE —
TeJIO TPYAHO KaK CiKaThb, TaK U PACTAHYTH. B3aummopeiicTBMe UaCTHI]
BeIlleCTBA CYIIeCTBYeT B Pa3HBIX arperaTHbIX COCTOSHUAX — OIIBIT
IO OTPBLIBAHUIO CTEKJIAHHON IJIACTUHKHN OT IIOBEPXHOCTHU BOJKI.

2) MoaekyJya mpeacTaBiidgeT cO00M HEUTPAJIbHYIO CHCTEMY 3apsi-
JKEHHBIX UYACTHUI[: ITOJIOMKUTEJBHO 3apssKeHHOro A[Apa, OTPUIATEIbLHO
3apPSYKEHHBIX S9JIEKTPOHOB. 3apsisKeHHbIE YACTUILI OLHOM MOJIEKYJIBI
MOTYT B3aWMOJIEMICTBOBATh C 3apsKEeHHBIMU YaCTHUIIAMU APYroil Mo-
Jgexyyabl. Takum o0pasoM, IMPUPOa B3AMMOIEMCTBUS MOJEKYJI DJICK-
TpudyecKkasi. EAWHOrO 3aKoHA B3auMMOJAENCTBUA MOJEKyJ HeT. Jlyu-
IIIe BCEro 5TO B3aMMOJEHCTBHE OIMCATh I'Pa)UKOM IIOTEHIIMAILHON
suepruu (puc. 87). iaa B3auMomelicTBUS MOJIEKYJ XapaKTePHO OIHO-
BpPEMEHHO M IIPUTSAKeHHe, W OTTAJKMWBAaHUE; HA PACCTOAHUAX I' < 7

JOMUHUPYeT OTTAJKUBAHUE, HAa DACCTOAHUAX I > I, — IPUTIXKE-
HUe, IPUYEM OHO OnIcTpo yOnIBaer. Ha

PaCCTOAHUU I, CHCTEMA ABYX MOJIEKYJI E_

obJyiaaeT MUHUMYMOM IIOTEHIIMAJILHONI

SHEPIrUU — 3TO COCTOSHNE YCTOMUYMBO-

ro paBuoBecus. OHO aHAJIOTUYHO COCTOS-
HUIO paBHOBecHUs IlIapUKa B dYallke cde-
pudeckoii opmel. Yem menslre E, T. e.
yeM TrJy0OMKe «sAMa», TeM YyCTOMUYMBee
COCTOSIHUE CHCTEMBI YACTHII.

Bonpocvt 0as obcyxcdenus: Kax Ha
ocaoBe MKT o00BbACHUTH BO3HUKHO-
BeHHEe CHJIbBI YIOPYTOCTH IIPU CoKATUU
Tena? Kaxk TeopeTuuecKu u SKCIEpU-
MEHTAJbHO [0KasaTb, UTO MPHU yBeJU- Puc. 87
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YEeHUU PACCTOAHUS MeXKIy MOJIEKyJIaMH WX B3aWMoOeiicTBHe ocJia-
6eBaer? V3meHsieTcA JIM B3aMMOAENCTBUE YACTHUIL IIPU IIPEeBpaIlleHnuNn
KUIKOCTU B map?

III. Pexomennyem pemuTh 3amauu Ha noBropeHue. Hanmpuwmep:
II., Ne 279, 285, 289.

IV. Jomawnee s3adanue: § 57%, 58; yup. Ha c. 193 (7, 8).

Ypok 4*. Ctatuctuyeckme 3aKOHOMEpPHOCTU.
PelwseHue 3apau

3amaum ypoKa: IPOJOJIKUTHL (POpMUpOBaAHUE YMEHUS XapaKTepu-
30BaTh MOJIEKYJbl M CHCTEMBI MOJIEKYJ (PU3UUECKHUMU BeINUYUHAMU;
BBECTHU IIOHATHE CTATHCTUYECKON 3aKOHOMEPHOCTH, PACKPBITHL €€ 0CO-
OeHHOCTU U 3HAUeHUeE.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. BBemenue. IlocraHoBKa 5—6 O6cy:xaeHne WM3yUYeHHOTO.
yueOHON mpPobIeMBbI DOpMYJIUPOBKU YUUTEJIS
II. VsyueHue HOBOTO Ma- 15—20 Pacckas. Becena. 3anucu B
Tepuaja Terpanu. Tabauma
II1. OTrpaboTKa u ycBoeHUe 15—20 KonnekTuBHOE U camMOCTOsI-
N3YUYEeHHOTO TeJILHOE DeIlleHue 3akau
IV. IlogBenenne UTOroB 3—5 BrigeneHue rjaaBHOTO yYu-

TesieM. IloBTOpEeHUE

V. HomairHee 3amaHue 1 3amnnchk Ha JOCKe

I. Bonpocst 0ns opeanusayuu nogmopeHus, yriiyOJieHUus 3HaAHUI
o onucaHuo (GU3UUECKUX CUCTEM, COCTOAIIUX W3 MHOTUX UYaCTHIL:
Kakue (puaudyecKue CHUCTEMBI M3YyUaIOTCA B MOJIEKYJIAPHOU (uauke?
Wsyuaer gu MoJieKyJApHasas (puU3uKa OBUKEHWE KHUTM B KoMHAarTe?
B uém zakouaercss MeTOn MOJIEKYJIAPHOIN (pusuku? B 4éM mpUYMHEBI
HEBO3MOJYKHOCTH HCIIOJIb30BAHUSA 3aKOHOB MEXAHUKH [AJA OIUCAHUS
cucrteMbl MoJieKya? (OrTBeT. HeBOSMOKHO OIpEeNesnTh HaYaJbHbBIE
YCJIOBUS Cpasy [OJs BCEX YACTHUI[; TeXHUUYECKU HEBO3MOIKHO HU
3amnucarTb, HU PENIUTh CUCTEMY YPaBHEHWI AJA BCeX YaCTHI]; Ha-
KOHEeI[, ¥ CHCTeMbl YAaCTHUI] MIPOABIAIOTCA KauyeCTBEHHO HOBBIE 3a-
KOHOMepHOCTU moBeneHusi.) OleHuTe BpeMs, HeOOXOAMMOE IJIs
3aliCU CUCTEMbl YPAaBHEHUM MeXaHHWUYECKOTro ABUIKEHUS AJIs rasa
KoamuyecTBOM BelectBa 1 Moab. (Eciu ycioBHO HNPUHATH, YTO
Ha 3amuch OJHOTO ypaBHeHUs HeoOXOoAMMO 5 ¢, TO morpebyercs
npubnausurensuo 10 ser!)

CraTHCTHYECKMMHU HAa3bIBAIOT 3aKOHOMEPHOCTHU IIOBEIEHUS COBO-
KYOHOCTU OOJIBIIIOTO YUMCJIA UYaCTHII.

II. PaccmarpuBaemblii MaTepuaa ABJIAETCA JOCTATOUYHO OOIIUM,
abCTpPaKTHBIM AJA IIKOJBHUKOB. Il0aTOMY IJisi €ro yCBOEHUs Heob-
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XOAUMO, BO-TIEPBBIX, HAWTU UYETKHE (GOPMYJIUPOBKMU U IIPOCTHIE HJI-
JIIOCTPAIAY, BO-BTOPHIX, 110 BO3MOXKHOCTHU IIIMPE MCIIOJIb30BATH MOJY-
YeHHbIe 3HAHUI.

1. IIpesxme Bcero cTaTHUCTUUYECKHE 3aKOHOMEPHOCTU (OPMYJI-
pyioTca AJA caenyioineil mMomean (PpU3MUeCKUX OOBEKTOB: 9TO CO-
BOKYIIHOCTH OOJIBIIIOTO YHCJA YaCTUI[, XAOTUUYHO ABMIKYIIUXCA U
B3auMoOJeNcTBYOIUX. IIpocTrefiliei MoAes b0 BeIllecTBa ABJIAETCA
MoJeJb Tasa, IOJYyYUBIlIas Has3BaHUEe HUAeaJbHbIH rasz. Kax cTpo-
uTCA 9TAa MOAENb? ITO CHUCTeMa MaTePUAJBHBIX TOUYEK, XAOTHUUHO
OBUKYIIIUXCSA, B3aWMOJAEHMCTBYIOIUX TPU YIOPYroM CTOJKHOBEHUH,
MpUYEM HHEPTrUsA rasa COCTOUT U3 KUHETUUYECKON SHEPruu YacTHII.
B mikospHOM Kypce (GUBUKH 3aKOHOMEPHOCTU MOJIEKYJIAPHOH (husu-
KM pacCMaTpPUBAIOTCA HA IPUMEpPEe MMEHHO 9TOM MOEJHU.

2. Tlpu wm3yyeHUU IIOBEJEHUS CHUCTEMBLI MOJEKYJ (YacTHUI[) HcC-
MOJIB3YIOTCSI HOBBLIE XAaPAKTEPUCTUKM, B YACTHOCTH HOBBIE (husmue-
CcKue BeJuuYuHBLI. B Tabuuie 17 cucTeMaTU3WpPOBAHBLI paHee PaccMo-
TpeHHbIe MOHATHI. KaKoil BeIBOA MOMKHO chesiaTh? CucremMa YacTHIL
mpuobpeTraeT HOBbIE KayeCTBa, KOTOPhI€ OMUCHLIBAIOTCS HOBBIMHU IIa-
pameTpamu.

Bonpocvt 05 opeanudayuu 6ecedvl: TIOUeMY UYMCJIO ABOTagpo —
noctosgHHasa BeauumHa? OT uero 3aBUCUT MOJSAPHAS Macca Pa3HBIX
BerecTB? Kak oxapakTepus3oBaTh CKOPOCTh [ABH)KEHUS dYaCTUI[ B
cucreme? Kak ommcarhs B3aummomeiicTBue uactuil cucremor? (OTBeT.
IIpe:xe BCero BBISCHAIOT, CKOJBbKO YaCTHUI[ OJHOBPEMEHHO B3aMMO-
nedicTByeT: B rase — [Be, B JKUAKOCTH — HECKOJBKO OJMIKAUIIIX
YACTHUI[, B TBEPAOM Tejie CYIIECTBEHHO B3aMMOAEHMCTBUE UACTUIILI CO
MHOTMMHU JAPYTUMU. XapaKTep MeXMOJIEKYJISPHOTO B3aMMOIeHCTBUS
IPUMEPHO OOWUHAKOB — THUIIA «IIOTEHIIUAJIBHON AMBI» (cM. puc. 87).
B upeanpHOM rase B3amMOJAENCTBUE ABYX UYACTUI-TOUEK IIPOUCXOLUT
MTHOBEHHO B TOUKE COyAapeHus; IPU MaJIoil IIJIOTHOCTU rasa, 00Jb-
ITUX PACCTOSHUAX MEXKAY YaCTHUI[AMU B3aMMOJAEMCTBUEM HA PAacCTO-
SAHUU TIPeHeGperaroT.)

3. KauecTBeHHO HOBOE IIOBeIEHME CHUCTEMbI YACTHUI[ TPeOdyeT HO-
BBIX BaKOHOB [Jisi onmcaHusi. He Bce 3aKOHOMEPHOCTH TaK TJIy0OKO,
KaK XOTeJIOCh Obl, MOYKHO M3YUYMUTh B IIKOJbHOM Kypce. Ho BhImesmm
TJIaBHOE.

1) Cucrema yacTuIl M3-3a XAaOTHUUHOI'O XapaKTepa UX IBUIKEHUS
CaMOIIPOM3BOJILHO MEPEeXOAUT B CTAIMOHAPDHOE PABHOBECHOE COCTO-
sAume. B paBHOBECHOM COCTOSHUM MAKPOCKOIMYECKHE ITapaMeTph,
Takyue KaK JaBJieHrde U TeMIepaTypa, MOCTOAHHBI BO BCEX YAaCTIX
cucTeMbl. ¥ TeIJIOBBIX SABJIEHUIM, B OTJIMYME OT MEXaHUUYECKUX, Ha-
OJsrromaeTcs HeOOPaTHUMOCTh WX IIPOTeKaHus. deM 3TO 00yCJIOBJIEHO?
XaoTUUYHBIM, T. €. TEeIJIOBBIM, ABU:KeHHeM dacTull. OAWHAKOBBI JU
B DPABHOBECHOM COCTOSSHUM MHUKPOCKOIUYECKNE XapaKTEePUCTUKMU,
T. e. xapakrepuctuku udactuin? (Orser. Her. Hanpumep, ckopocTu
YyacTUI[ pa3Hble, HO pacIlpeJeseHre CKOPOCTell — paclpeaeleHure
MakcBenia — coxpaHseTcsd BO BPeMEHU.)

2) Cucrema wuyacTuil u3-3a XAOTHYHOI'O XapaKTepa HUX IBUXKe-
HUS B DPABHOBECHOM COCTOSHUM HMeEeT IIOCTOSHHOE paclipejeieHne
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Tabauya 17

XapakTepuctTuga
OTHOM MOJIEKYJIBI

XapakTepuctTuga
CHCTEMBI MOJIEKYJI

Huametp d

O6mBém BeriecTsa V'

06BEM
MOJIEKYJIBI
_4nrd

3

1%

Yucao MOJIEK YT
B OJJHOM MOJIe
N,=6,02 - 102 monn !

YHucio mosnerya N
N=N,v

Macca MoJIeKyJIbI
mg
OTHOCHUTEIbLHAS
MOJIEKYJIApHAasA Macca

Macca BemecTBa m

m = m0N= moNAV

m Mounspuas macca
_ 0
M= M =moN,
—o Moc
12
Pacnopenenenue

CKOpOCTL MOJIEKYJIbI

MOJIEKYJI 110 CKOPOCTAM
AN

NAv
v
0 v
BzaumogeiicTBue BsaumopnetictBue
OJHOM MOJIEKYJIBI MOJIEKYJIBI OMHOBPEMEHHO
c Ipyroi C IBYM#A IPYyTUMU
\
o By, |
0 1 1 -
0 " r
To r W

122




CKOpoCTeli — pacipejeeHue AN
Makcsemta. Ilpu pasHBIX TeM- |NAp T,
mepaTypax pacipejeeHne pas-
Hoe (puc. 88).

WUrak, craructuyeckasa 3a- ‘
KOHOMEDHOCTH OTpa’KkaeT CHUTya- o T,>T,
IIUI0 BO3HUKHOBEHUSA <«MIOpALKA ! !
u3 Xaoca»; CIyYalHBIN XxapaKkTep b
B3aUMOJENCTBUSA YaCTUI, U3Me- 0
HEeHUS WX CKOpPOCTedl HPUBOIUT
B UTOTe K IIOCTOAHHOMY BO Bpe- Puc. 88
MeHU pacipeejieHni0 CKOPOCTeHl
YACTHUI[ CUCTEMBI. [IPOMJIIIOCTPUPOBATEH IOABJIEHNE 3aKOHOMEPHOCTU
MOBEJEHUSA CHUCTEMbI UACTHUI[ MOYKHO Ha IIpUMepe MOJeJbHOTO OIIbI-
Ta ¢ gockoi I'anbrona (puc. 89). CiayuaiiHbIi XapakTep B3aUMOMAEN-
CTBUSA APOOVMHOK WM CTEPKHEN IPUBOAUT K WX OIPENeJEHHOMY KOODP-
OUHATHOMY pacipenenenno. CaydaliHBIA XapaKTep yAApOB MOJIEKY.JI
0 CTeHKY IIPUBOJAUT K IIOCTOAHHOMY AaBjeHHuIo (yueOHUK, puc. 9.1).

IJia BBISICHEHUS BEPOATHOCTHOTO XapaKTepa CTATHUCTUUYECKUX 3a-
KOHOMEPHOCTEN 00CYKIAI0T 80NPOCHL: KAKYI0 CKOPOCTH MOXKET MMETh
yactuia cucreMbl (cMm. puc. 88)? Kaxyio CKOpPOCTH OHA, BepOATHEe
Bcero, oymer umersb? KaKue CKOPOCTU MMeeT OOJILIITMHCTBO MOJIEKY.JI
B cucteme? IIpumeHmMMa JU CTAaTUCTUYECKAs 3aKOHOMEPHOCTH K OJ-
HOI uyacTuiie?

3) Cucrema yacTuil, HaXOgAINIasdACA B PaBHOBECUU, C PABHOM Bepo-
ATHOCTHIO MOYKET HaXOAUTHCA B JIIOOOM M3 BO3MOYKHBIX COCTOSHUIA.
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1e e2| 3. 2| 2. .1 HamHass sakoHOMepPHOCTH (I10-
CTyJIaT) ABJIAETCA OCHOBHBIM IIOJIO-

3 o] 3 JKEHUEeM CTATUCTUYECKON (OUBUKH.
3 o1l 10 e3|2. .3 Ona MoOKeT OBITH pacCMOTpeHa IpPu
yraybJéHHOM ~ M3y4YeHMH  Kypca.
2 2 o] JJiss 3TOrO BBOAAT IOHATHE O Be-
poatHocTu. Ha mpumepe cucTeMbl

Puc. 90 U3 TPEX YacCTHUI MOCTYJAT MOXKHO

IPOUWJITIOCTPUPOBATL  CJIEAYIOIUM

00pasoM: BCe IIeCTh BO3MOYKHBIX COCTOSAHUN CHUCTEMBI PABHOBEPOSIT-

HbI (puc. 90). 3mech yuTeHO JUIIL COCTOSHNE CHUCTEMBI, CBSI3aHHOE

C PACIIOJIOJKEHWEeM YaCTHUI[, HO aHAJOTWUYHOe HAOJI0JAaeTcss U CO CKO-
pOCTAMU.

III. [dna xapaKTepUCTUKU CHCTEMbI YaCTHUI[ MCIOJb3YIOT KaK
MHUKpOIapaMeTphl, TaK ¥ MaKpOIapaMeTphl; IIOCJEJHUE ONMUCHIBAIOT
cucreMmy B mejoM. IIpogossKeHIe U3YUEHUSA XapPaKTEePUCTUK MOJEKY.JI
BO3MOJKHO IIPU PEIleHWU 3a]adu.

OnpezermTe JUHEeNHbIE pa3Mepsl MOJIEKYJI BOABI M 30JI0Ta.

AHaau3 ¢gusuueckozo seaenHus. [aubl aBa GuanUecKux o0BeKTa:
a) MoOJIeKyJia BOAbI; 0) MoOJeKyJia 30J0Ta. IloCTOSTHHBIE BEIUUUHBI
CUMTAIOTCSA WU3BECTHBIMU.

Hoes pewenus. OupenenuTh O0BEM MOJIEKYJbI, 3HAas Maccy u
00bEM BelllecTBa KOoJam4YecTBOM 1 MOJIb; II0 OO0BEMY OIIpPemeuTh aua-
MeTp MOJIeKYJbl, CUNUTasi, 4YTo eé dopma — Iap.

Pemenwue. [aa BoAbl KOJMYECTBOM BelrlecTBa 1 MOJIb mMMeeM

M =~ 0,018 kr, orcioga 06béM V = M _ 1,8 - 107° m®. O6BéM omHOI
MOJIEKYJIbI P

vV _1,8-10°w

= NL 602108~ 3 107w
A ’

Vo

Hns nuameTpa MOJEKYJIbl BOAbI MOJIydaeTcsa 3HAUEHUe, IPUMEPHO
paBHoe 3 - 1071 M. IlomoGubIH pacuér aJsd 30JI0Ta OAET 3HAYEeHUe
2,8 - 1071 m.

Ananu3 pewenus. ines pelieHudA 3aadyu CIpPaBeAJIMBa IPU YCJIO-
BUU PACIOJIOKEHUSI MOJIEKYJ BILIOTHYIO. Pacuér HocUT XapakxTep
oneHKU. VMIHTEPECHO, YTO pa3Mepbl MOJEKYJ IPUMEDPHO OJUHAKOBHI.

YV mocKM OoaMH W3 IIIKOJBHUKOB peIllaeT 3aJady II0 OIpeaesIeHUI0
YucJia aTOMOB aJIOMUHUS B aJIOMUHUEBOI JIOJKKE, KJIACC CaMOCTOS-
TenbHO permtaer 3amauy: II., Ne 288.

IV. Bonpocst 0ns nodgedeHus umozos: MOBeeHNEe KAKUX CHUCTEM
OIIMCHIBAETCA CTATUCTUYECKUMU 3aKoHOMepHocTaMmu? Kakwme us me-
peUYunCIeHHBIX BEeJIUYUH OTHOCATCA K MHUKpOIlapaMeTpaM, a KaKue —
K MakpoIllapaMeTpaM: Macca MOJEKYJbI, YUCJIO ABOTaapo, MOJSAPHAA
Macca, CKOPOCTb MOJIEKYJIBI, IIJI0THOCTE? IIpounTaiiTe U IPOKOMMEH-
TUPYy#TE (GOPMYJIUPOBKU ABYX HPUBEAEHHBIX CTATHUCTUYECKUX 3aKO0-
HOMepHOcTeit. MOKHO JIM COTJIaCHO BTOPOII 3aKOHOMEPHOCTH 3HATh
CKOPOCTh JAHHONM KOHKPETHOM YaCTUIBI?
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O6wuil 66L600: HOBBIE (PMB3UYECKUE CUCTEMBI, IIPEeICTaBJIAIOININE
CcO0OM COBOKYIIHOCTH OOJIBIIIONO YHCJIA XAOTUUYHO ABMIKYIUXCA dYa-
CTUI], O0HAPYKUBAIOT HOBbIE 3aKOHOMEDPHOCTU MOBEIEHUA.

V. Jomawnee 3a0anue: 3anucu B Terpanu; II., Ne 287. Mugusu-
IyaJbHO IPEeAJaralTcsd SKCIepHUMeHTAaJbHbIEe 3a/1a4Hu.

1. OmpegmenuTe YMUCIO MOJIEKYJ BOIBI, HAJHUTOM B MEH3YPKY (CTaKam).

Yrxasanwue. IlepBolii BapuaHT PeIIeHUA: OIIPEAEIUTH MOJIPHYIO
Maccy; U3MEePUB MAacCy BOJAbI, HAWTU UUCJO MOJIel; pacCUnuTaTh YMCJIO
MOJIeKYyJI. BTOpoil BapuaHT peIleHus: 3Has OTHOCUTEJbHYIO MOJIEKY-
JIAPHYIO MacCy M Maccy aTtoma yrjepoja, OIpedesiuTh Maccy MOJIEKY-
JIbI BOJBI, a 3aTe€M M YHCJIO MOJIEKYJ IIOCJe M3MepPeHUsS MacChbl BOOHI.

2. OmeHuTe BpeMsi, 3a KOTOpOe 3alaX OJeKOJOHa (IAPYyroro BeIecTBa)

monpér mo Bac. OmpemennTe CKOPOCTh PACIPOCTPAHEHUS 3amaxa u
CpaBHUTE €€ CO CKOPOCTHIO ABUKEHUS MOJIeKyJ rasa. OO0bscHUTE Ha
ocaoBe MKT ocnabienue 3amaxa OJEKOJIOHA C yBEJIMUYEHVEM DPACCTOSA-
HUA.

VYraszauue. [I1a cpaBHEHUA CIeLYyeT B3ATH CKOPOCTH MOJIEKYJI
kucaopona (CaopaBouHuUK, c. 98).

Ypok 5*. PeweHune 3apaud

I. Heo6xoammo pasHOOOPA3UTL NPUEMbBI IIOBTOPEHHS M KOHTPO-
Jid 3HAHUM: pellleHue y OOCKU ONHOW M3 AOMAITHUX 3aJad; YCTHBIN
OTBET y MAOCKHW YUUTEJNI0, HaIpUMep O XapaKTepUCTHUKaX MOJIEKYJI;
OTYET O BBHINOJHEHUU [JOMAIITHETO 3YKCIEePUMMEHTAJILHOTO 3aJaHusd
(yueHUK 3apaHee HPEAYIPEKIEH); (DPOHTAJIHHOE IIOBTOPEHNE OCHOB-
HBIX TEOPETHUUECKUX ITOJIOXKEHUH.

Bonpocvl 0 noemopeHus: U3 KaKUX YaCTUI[ COCTOUT BEIECTBO?
Yro taxkoe mosiekyJsia? KakoBbl OCHOBHBIE CBOICTBA TEIJIOBOTO JIBU-
sKeuuda mojyeKya? (OrBeT. HempepblBHOCTh, XaOTUYHOCTD, Pa3JINULe
CKOPOCTeli, IIOCTOAHHOE pacmpejesieHue cKopocTeii...) Ilouemy cko-
poctu MoJieKyJa pasaunuHbl? Kax moxasaTb, YTO MOJIEKYJbI Trasa
Ka'KIyI0 CEKYHIY WCIBLITHIBAIOT MHOTOYMCJIEHHBIE CTOJKHOBEHUA?
(OrBerT. IIpy HOPMAJBHBIX YCJIOBUAX MOJEKYJIbl HCHBITHIBAIOT IIO-
panka 10° cTolKHOBeHUII B CeKyHAY.) MOKHO Ju ABUKEHUE IIBLIN-
HOK B BO3JyX€ CUUTATh OPOYHOBCKUM?

II. ITpumepsl 3agadu OJas pelleHUs HA YPOKe.

1. OmenuTe 060U O00BEM MOJIEKYJI U O0O0BEM <«IIYCTOTHI» B CTaKaHe

(6] BO,I[OfI. B kauecTBe MOLeJIn MOJIEKYJIbL BbI6epI/ITe IIapuK pagnycom
0,14 ®mm. IlmoTHO JM PACHOJIOMKEHBI MOJIEKYJBl KuUZKocTu? O0b-
ém crakaza Bogel 0,2 i, mum 0,2 - 107® m®, mMonsapHas macca BOZBI
18 - 107 xr/moub.

2. MoaekyJsa rasa KasKAyI0 CEKYHIY HUCIOBITHIBAeT 5 ° 10° cronkHOBeHMI
Cc OIpyruMu udactuiiamu. demy paBHa cpeaHAsA IJIUHA CBOOOMHOTO IIPO-
0era MOJIEKYJIbI, €CJIM CPeJHsisA CKOpocTh eé mBukenus 500 m/c?

3. OmeHuTe YMCJIO YACTUI[ B KaIljie BOJHI.

II1. Jomawnee s3adarnue: I1., Ne 290. unuBuayanpbHo — 3ama-
HUe: OIEHHUTh YHCJIO YACTUI[, KOTOPbI€ BBLJIETAIOT B CEKYHAY IIPU
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BapKe Ccylla; HpoHabamogaTh 1 onucath qud@Pysuio KUIKOCTEN B cTa-
KaHe: I'yCTON pacTBOp caxapa miau coau HaauT go 0,5—0,75 oobéma
cTaKaHa, CBEPXY OCTOPOKHO no0aBjieH KpemKuii HacToii yad (BO3-
MOXKHBI U IPYIUe IIPOEKTHI); OIEHUTh SHEPIUI0 MeXXMOJEKYJISIPHOrO
B3aMMOJefICTBUSA, CUNTAA, UTO yHeJbHAas TeILJIoTa Iapoo0pasoBaHUs
uaéT Ha paspylleHHe cBaA3u dacTull (Macca BOAbl 1 Kr, MOJApHAST
macca Bombl 18 - 1072 kr, yaenabHas TeIIoTa MapooOpasoBaHUA BOILI

2,3 - 10°% IIxx/xr, umcmo ABorazpo 6,02 - 1023 mous t).

Ypok 6. CBoiicTBa BewiecTBa Ha OCHOBe
MOJNEeKYyNAPHO-KUHeTU4eCKuMx npe.chaBneHm‘/'l

3amaum ypoka: chopmupoBaTh ymenue npumeHaTb MKT nnas o6b-
SCHEHUS CYIIeCTBOBAHUS arperaTHbIX COCTOSAHUII BeIllecTBa.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

I. Beemenme. IlocTaHoBKa 5—17 Becena

yueOHON mpobIeMBbI

II. Isyuenue HOBOTO MaTe- 15—20 Pab6ora ¢ yueOHHUKOM. 3armoJ-

puaja HeHUe TaOiuibl. OTBETHI HA
Bompockl. ONBITHI

II1I. CoBepiiiteHCTBOBaHMUE U 15—20 Pemtenne samau. Ilucbmen-

KOHTPOJIb 3HAHUN HBIA Ompoc

IV. HdomaiHee 3amaHue 1 3amnnchk Ha JOCKe

1. Bonpocut dna opeanusayuu Oecedbl: B YEM IPUYNHA IIOSBICHUA
HOBOTO paszesia GU3UKU — MOJIEKYJIAPHOI (usurmu? KaxoBbl 0CHOB-
mpie mosioskeHusas MKT? K ao0biM gy GpusnuecKUM OO0BEKTAM OHU
npumeHuMbI? KaKoBbI 0COGEHHOCTU ABUKEHUA (PUBUUECKUX CUCTEM,
COCTOAINMUX U3 O00JbIIOro uwnciga dYactui;? MOMKHO Ju OO0BSICHUTH
CBOVCTBA BEII[eCTBA BO BCEX €T0 arperaTHbIX COCTOSAHUAX CTPOEHUEM
(cocTaBOoM), ABUIKEHHEM U B3aWMMOJENCTBUEM UYACTHUIL?

II. Visyuenme HOBOrO MaTepuaja OpraHmsyercs 110 yueOHuUKy. Ha
mocke moaroTtoBJeHa (Qopma Tadauinel 18. Ilocse mpouTeHus dacTu
TEKCTa OpraHmusyeTcs Oecefja, CTaBATCA UJIU OOCYIKIAIOTCA OUBITHI,
IeJIaloTCs 3alucU B TAOIUILY.

Cuauana paccmarpuBaeTca ra3. Bonpocevl. 0as opzanuidauyuu Oe-
cedvl: Kak [OKasaTb, UTO Ta3 IIPeJCTaBIAET CcO00l COBOKYIIHOCTH
yactun? Kak goKasaTh Ha ONbITE, UYTO PACCTOSHNE MEMKAY MO-
JeKyJlaMHU Tras3a BO MHOro pas Ooabliie pasmepoB wmoJgexya? (OrT-
BeT. CikaTue BO3Ayxa MQOKas3bIBaeT HaJIUyuWe OOJBIIUX PACCTOSHUMN
MexOay MoJeKyaamMu.) Kaxume sKcmepuMeHTaJbHBIE (PAKTBI MOXKHO
IPUBECTH B IIOATBEDPIKIEHIE TUIIOTe3hl O XAOTUUYHOM ABUIKEHUHU dUa-
cTul rasa ¢ OoabimuMu ckKopoctaMu? Ilouemy rasbl CpPaBHUTEIBHO
JeTKO pacmpocTpausoTcsa? BsaumomeiicTByOT Ju uYacTHIBI Tasa?
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Kakwue cBoiicTBa rasa OOBACHAIOTCA CYIIECTBOBAHUEM B3aUMOIEHCTBUS
yactuir? Kak sKcIleprMeHTaJIbHO [0KasaTh, UTO AaBJIEHHE rasa — pe-
3yJbTAT AelcTBUA MOJieKyJa Ha cTeHKy cocyza? (Ot BeT. Paciupenue
KaMepbl (pyTOOJHHOrO MsAYa II0J KOJOKOJIOM BO3IYIIIHOTO HACOCA.)

Hanee paccMaTpuUBaIOT SKMAKOCTb. Bonpocwvl: MeHAETCA JU COCTaB
BeIllecTBa IIPW IIepexole rasa B JKUAKOCTL? Bimser jgum Ha cBoicTBa
BellleCTBa M3MeHeHUe PacCTOAHUN Mexxkay udacturiamMmu? Kaxue HOBbIe
CBOMCTBA MOJKHO Ipe[cKasaThb IIPU MHOYTU ILJIOTHOM PAaCIOJIOMKEeHUU
yactur, (cm. tada. 18)? Kakwme cBoiicTBa KUIKOCTH OOBACHIET HO-
BBIII XapakTep ABm:KeHmsA uvactull BeriectBa? (OrTBeT. TexyuecTs,
dopMy KHUIKOCTHU, COBIIAZAMOINYyI0 ¢ (GopmMoil cocyma.) UTo MOIKHO
cKasaThb O Ba3aumojelcTBum uyactul] Kuakoctu? (OrBetT. Baaumo-
neficTBUE COCTOUT B IMPUTAMEHUN W OTTAJIKWBAHUU YAaCTHUI[ Ha pac-
CTOSTHWU; TOTEeHI[MaJbHAsA SHEPrus B3aUMOJENCTBUS YACTHUIL OOJIbIIIE
KUHETUYECKON SHepPruu; HEeT CBOOOMHOI'O, T. €. MPAMOJUHEHHOIo u
PaBHOMEPHOTO, NBUMKEHUS UYACTHUI[ — BCerja eCTh B3aUMOJEMNCTBUE;
B3aUMOJIeHICTBYEeT Cpa3y HECKOJbKO OJMIKANUINUX YACTUI[ BEIecTBa.)
YeM KUIKOCTU MOTYT pasjamyarbcsa corsiacio MKT?

3aTeM paccMaTpPUBAIOT TBEPAOe Teso. Bonpocvl: KaKkue n3MeHEeHU s
B CTPYKType BeIlecTBa IIPOMCXOAAT MPU €ro Iepexojie uU3 KUIKOTO
cocrossuusA B TBEpmoe? Ilouemy uvacTHIlBI TBEPAOTO Tejga HAXOMSATCS
Ha omnpenesiéHHbIX MecTax? Yem sTo obycioBiaeno? (O TBeT. Baaumo-
neficTBUEM YAacCTHUIl; KasKAasd YacTUIla HAXOAUTCS B OOJIBIIIEH «IIOTeH-
IaJbHON AMe», T. €. Ha Heé meiicTByeT OOJIbIlee UMCJIO YACTHUIL, UeM
B JKUOKOCTU; €€ TOoJIoO)KeHue 0ojiee YyCTOMYMBO, TaK KaK BO3HUKAET
magbHuil mopAnok.) Kak MOKHO oxapakTepus3oBaTh B3aWMOIeHCTBUE
yactui, TBépaoro teaa? (OrserT. CyliecTByeT OPUTAKEHNUE U OTTAJI-
KHUBaHWE YaCTHUI[; MOTEeHIMAJbHAS SHEPTUs B3aUMOAENCTBUSA UYaCTHI]
0oJIbIlle UX KWHETUUYecKoil sHepruu (6oJibllle, 4YeM y JKUIKOCTH); IIPU
OBUIKEHUM YACTUIILI CUJIa B3AUMOMAEHCTBUS MEHSETCS II0 MOAYJII0 U
HaIpaBJeHUI0; MeXKIy co00il OJHOBPEMEHHO B3aMMOeHCTBYyeT 00JIb-
Imee 4YmMCJIO YaCTHUIl, UYeM B KUAKocTH.) Ilouemy B BOAY MOKHO OIIy-
CTUTh PYKY, a B TBEpPAOE TeJ0, HAIIPUMEpP B JepeBO WJIU MeTaJLI,
"Heabssai? (OrBer. Ilon meiicTBueM BHeITHell CUJIBI (AEHCTBUS DPYKU)
MOJIEKYJIbI BOIBLI II€PECKAKMBAIOT HAa HOBBIE MECTa, JaBas BO3MOMK-
HOCTH PpYKe IPOABUHYTHCA. B TBEPAOM Tejie B3amMoOeiiCTBHE UACTHI]
3HAYUTEJIbHO, PA30PBaTh CBA3HU AeHCTBUEM PYKHU B OOJIBIIINHCTBE CJIY-
YaeB HEBO3MOJKHO; pasoOpBaHHBIE CBA3W, HaNpuMep I[PH yaape IIo
JuHelKe, He BoccraHmaBiamBaiorcsa.) Kak ma ocumoBe MKT 00bsicHUTH
coxpaHeHre (POPMBI U PasdMepoB TBEPHOro TeJsa?

III. Pentenue 3amay OopraHU3YeTCsA AJIS PA3HBLIX TPYIIT YUYAIIUXCs
I0o-pasHoMYy.

1. HecKOJBbKO IIKOJHBHUKOB HMUCHMEHHO II0 BapUaHTAM OTBEUYAIOT
Ha BOIIPOCKI U BBIMOJHAIOT 3aTaHU .

Bapuaum 1

1. Kaxkue saBJeHUs Ha3LIBAIOT TEIJIOBBIMU? IlpuBennTe mpuMephI.

2. IlepeuncsiuTe OCHOBHBIE XapaKTEPUCTUKU MOJIEKYJIbI.
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3. Nzobpasure TpaeKTOPUIO OPOYHOBCKOM uacTuilbl. Kakme BHIBOABI W IIO-
yeMy MOJKHO cAejaTh U3 eé Bumaa?

Bapuanm 2

1. B uém cyThb MeTola M3yUYeHUA ABJIEHUN B MoJeKyJaAapHoi dusure? Ilo-
uyeMy OH HeoOxomum?

2. HepeTII/ICJII/ITe OCHOBHbBbIE XapPaKTEPUCTUKU CUCTEMBI MOJIEKYJI.

3. Vzobpasute rpaduK SHEPTUU B3aUMOAENCTBUA ABYX MOJIeKyJa. Hc-
mob3ysa rpaduk, chaesaiiTe BBIBOALI O XapaKTepe B3aUMOAEMCTBUA.

2. T'pynma MIKOJIBHMKOB pelllaeT 3amaum. LIpuBeaéM NpuUMepbI

3apngad.

1. Ounpezpesnure KOJIWYECTBO YACTHUI] BO3AyXa B KJACCHON KoMHaTe (pas-
MepBI JaHbl UJIN TPeOyeTcs MX OIEeHUTH, U3MEPUTH) IIPU HOPMAJIbHBIX
ycaoBuax. MonapHasa macca Bosayxa 29 - 1073 Kr/Moub.

2. MoxHO JIM dYacCTUIIBI BO3AyXa, HaXOAAIMecad B KoMHaTe (pas3Mepsl
IaHbI), IIOMECTUTh B CTAKaH, €CJIU MUX PACIOJIOKUTH IIJIOTHO APYr K
ApyTy?

3. ITouemy cormacao MKT mesom MOXHO uepTuTh Ha mocke? Ilouemy
Iaske C HeOOJIBIIIOM BBICOTHI OIMMACHO MpbIraTh B BoAy mammsa? Ilo-
YyeMy, AJIA TOrO YTOOBI BeCh Hail OBICTPO CTaJ CJIaJKWM, ero IIOMEIIu-
BaroT? Ilouemy nuddysusa B KUIKOCTAX IIPOUCXOAUT MeAJeHHEEe, UeM
B rasax? Yem 00bJCHUTH HEOIDAHWYEHHOE pAaCIIUpPeHue rasoB?

3. OcranbHbIe IIKOJbHUKHU CAMOCTOSTEJBLHO PEIIalT 3aJadyil; UM
mpeajiaraeTcs Bechb 00BEM padOTHLI BMecTe C JOMAIIMHUM 3aJaHUeM.
MOXKHO IPOMOJIMKUTEL PelleHne 3aqad y TOCKH.

IV. Homawmnee s3adanue: § 59; yup. Ha c. 193 (4, 5).

FNABA IX. MOJIEKYNIAPHO-KUHETUYECKAA TEOPUSA
WOEAJIbHOIO rA3A

MarepuaJ gaHHOM IJIaBBI IIPEACTABJIECH B yueOHUKe B ABYX TeMax, HO,
C HaIlleil TOYKU 3PEeHUns, BCe OTU CBeAEHUA OO0ObeIUHEeHBI OTHOM U caMoit
TIPOCTOII MOJEJILIO BeIleCTBa — HUAEAJbHBIM rasoM. IIpumuém comep:raHue
€CTEeCTBEHHO BIMCHLIBAETCS B JIOTUKY «(aKThl — MOJEJIb — CJIEACTBUI».
ITociemoBaTeIbHOCTL PACCMOTPEHMSI MAaTEPHAJIa IIOJIHOCTBIO COOTBET-
CTBYeT Yy4eOHUKY.

B urore mpeamosaraerca (oOpMHPOBAHNE CJIEAYIOIUX YMEHUI:

— uaJjlaraTh MaTepHaJl TeMbI 0 JIoTuKe «(paKThl — MOAedb —
CJIeICTBUA»; OTJINYATh (PAKTBI OT MOJEJIeH, a CJIEeNCTBUS OT T'HIIOTE3;
Ompene/siTh I'PAHUILI IIPUMEHNMOCTH MOIEJIUN <«HUAeaIbHBIA ras», ra-
30BbIX 3aKOHOB; BBIJBUI'aTh I'MIIOTE3bI IJIsI O0BACHEHUS M30IIPOIECCOB;

— IPUBOAUTH (PaKThI (OHBITHI, Pe3yJIbTAaThl HAOJIIOIEHUI) B IIOX-
TBepsKIeHue OCHOBHBLIX mojoxkenmit MKT, ocHOBHOTO ypaBHeHUS
MEKT, cupaBemJiMBOCTA MOIEJU «HUIEAJNbLHBLIN rasd» W Ap.; 00bSICHATH
rasoBble 3aKOHBI Ha OocHOBe moJjoxxkeHuii MKT;

— ONMCBHIBATH COCTOSHME MIEAJILHOI'O ra3a M M30IIPOIEeCChl B HEM,
B TOM YHCJIE€ ONpeNeATh MUKPO- U MaKpolapaMeTphl ra3a; JaBaTb U
00BACHATL I'paduuecKoe M300paKeHre IIPOILECCOB;
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— U3MepATh TeMOeparypy, 00bEéM, AaBJIeHWE C YUYETOM HOTPeIl-
HOCTEeH; IJIaHUPOBATh UM IPOBOAUTH OUBITHI IO HAOJIIOJAEHUIO M30TEP-
MHUUYECKOI0 W M300apHOTO IIPOIECCOB.

Ypok 1. OcHoBHOe ypaBHeHue MKT npeanbHoro rasa

3amaum ypoka: yruiyOUTh IPEJCTABJIEHUA O MOJEJU «UAeaITbHBIN
ras»; Ha OCHOBE IIPUHIIUIIOB MOJIEKYJISPHOIN (PUBUKU BHIBECTU OCHOB-
Hoe ypaBHeHume MKT wupeasbpHOro rasa; mokasaTh CTATHUCTHUUYECKUH
XapakTep HIOJIyYeHHOI'O 3aKOHA.

Ilman ypoka

Jdranbl ypoKa Bpemsa, muu IIpuémsbr 1 MeTOaBI
I. IlocramoBka yuebOHOIT 30 Coobriienne yuuress. PpoH-
npobaembl. Vgyuenme HO- TaJabHbIe Bompockl. Pacckas.
BOTO MaTepuaja Becena. Pa6Gora c yuebHU-
KOM. 3alucu B TeTpamu
II. OrpaboTka 3HaHUI 10—15 Permrenue zamau
III. IlogBemeHMEe WTOTOB. 2—3 BrigeneHue riaaBHOTO

HOMaH.IHee 3alaHue

I. Hayka GopmyIupyeT 3aKOHBI AJIs MOAEJeH, M eCJIU CTOUT 3aJava
U3YyUYHUTH IIOBeJeHHe ra3oB, TO HAJ0 cHayajga IOCTPOUTH HX MOIEJIH.
Ilyia rasa y Hac BBeJeHa MOJeNb «upeadbHbIN rasd». (IloBropenme u
yriyojieHre MOHATUH C HCIIOJAb3oBaHueM yuebHuMKa — c. 200—201.)

1. OGcy:xmaroT 6onpocsl: 3a4eM co3maéTcsa mMomesb raza? Kaxk o6s-
ACHSIETCS [OaBJIeHME Tra3a C IIOMOIILI0O MOIEJMW <«UJeaJbHBIN Tas» u
Ha ocHoBe moJoxkeHuit MKT?

DopMyIUPYIOT CIEAYIOUIYIO YueOHYH npobJiemy ypoKa: MOIYUYUTH
3aKO0H, O0BbACHAIOIIUI JaBJieHre rasda Ha ocHoBe mpexacraBiaeHuit MKT.

2. Ucxomubie mososkenus (uMaer, TUIIOTe3bl) AJIs HAIero BBIBOA:

a) MozesJb rasa — wuAeaJbHBIN ras;

0) m3-3a XAOTMYHOCTH [ABUKEHUS 4YaCTUI[ HET BHLIOPAHHOTO Ha-
IpaBJieHUsI, T. €. B CPeJHEeM UHCJIO YaCTHUIL II0 JI0OOMY HAIIPaBJIEHUIO
IeKapTOBOM CHCTEMBI KOOPAMHAT OAWHAKOBO;

B) cocTosHMEe rasa (MakpomapaMeTphbl) OAIMHAKOBO BO BCEeX €ro 4ya-

F .
CTAX; OaBJIEHHE p = E onnpenesigdeTcdad MOEerMCTBHMEM YaCTUIl ras3a IIpu

COyIapeHuMn CO CTEeHKOM cocyna.

3. BeiBox ypaBHenusa. IIpoGiemMa onMCAHUSA JIBUMKEHUS YaCTHI]
rasa B TOM, YTO OOJIBIIYI0 COBOKYIIHOCTH XAOTHUYHO ABMIKYII[UXCS
YacTHUIl OOBIYHBIMU (PUBUUYECKUMU BeJIUUYNHAMU HEJIb3sl OXapaKTepu-
30BaTh. BBOoAUTCA IOHATHE O CpegHEll KBaAPATHUYHON CKOPOCTH Kak
XapaKTepPUCTUKE BCEX YACTHUIL, a TAKKe IIOHSATHE O CPeJHel KUHeTH-
YEeCKOM SHEPruM YacTHI] rasa.
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4. Tlpu MCIIOJB30BAHUMN yUYEOHHKA OPTaHU3YyIOT BBIBOJ OCHOBHOTO
1 —2
ypaBuenua MKT p = 3nmeD (memaioTcs 3amucu B TeTpanm).

Bonpocvt 0 opzanusayuu 6ecedvl: TOUEMYy TIOJIyUYEHHBIA 3a-
KOH HasbIBaioT cratuctuueckuM? (OrBerT. OH ycTaHaBIUBaeT CBA3b
MeXKAy MaKpollapamMeTpoM BCeH CHCTeMBbI M MHKpOIlapaMeTpaMu ua-
CTHUI, YCTAHABJIWBAET <«IOPANOK U3 Xxaoca».) IIpuMeHMMO JU 9TO
ypaBHeHUe i oxHOU uactuipi? Ecam 3aKoH chopMysupoBaH, TO
Kakue CJEeACTBUs, Kacalollllecs IIOBeJeHUs rasa, MOYKHO IIpeAcKa-
3aTh HA OCHOBE 3TOT0 3aKOHA?

II. OrpaboTka opraHuadyeTcsa IIO CJEAYIONIEMY IJIAHY: a) IIpoBe-
neHue momenabHOro onvima (9, c. 127—128); 6) pelieHue 3amau:
II., Ne 292, 296.

II1. Bonpocuvt 0 nodgedeHus umozog: ITO yCTAaHABINBAET OCHOB-
woit 3akon MKT wugeanpHoro raza? CopaBeijuB Ju 3aKOH AJs He-
6osbitoro uyucia yactun? Kaxkue (pusmuecKue xapaKTePUCTUKU rasa
MBI MOJKE€M Ha OCHOBE JTOTO 3aKOHA OIPeIesUThH?

Homawnee 3adanue: § 60; yup. uHa c. 204 (ET9).

Ypok 2*. PeweHue 3apay

3amaum ypoka: chopmMupoBaTh ymMeHue npumeHsaTh 3Hanma MKT
uAeaJbHOTO rasda IIPW pPeNleHNU KOHKPETHBIX 3aaad.

I. B Hauase ypokKa IOBTOpPsETCA M3YyUYEHHBIN TEOPETHUYECKUMN Ma-
Tepuas.

1. Yuamuecs MUCbMEHHO OTBEUAIOT Ha G0NPOCHL: KAKOBBI CMBICT U
suauyenue ocHoBHOro ypaBHenuss MKT wumeanbmoro rasa? Kax mouy-
YUTHh YpaBHeHUE HAeaJbHOTO rasa?

2. Pemrenue 3agau u3 § 61%.

3. ®poHTANBHBIN ompoc. [Ipu HAIWUUYUU MOAXOAAIINX TECTOB TEO-
PUIO MOYKHO IIOBTOPUTH II0 HUM.

II. Camoe rytaBHOe — IIpU PeIIeHUM 3a7adu O0eCIeUUTh AKTUBHOCTH
IIKOJILHUKOB. [[J151 9TOTO ciieyeT coueTaTh MHAWUBUAYATIBHOE U KOJLIIEK-
TUBHOE DeIlleHre, MCIOJIb30BAaTh 3JIEMEHTHI COPEBHOBAHUA, YETKO KOH-
TPOJIMPOBATh W OIleHWBaTh pabory. IIpmBeném mpumepsl 3ama d.

1. Onpe,uemxm‘e KOHIIEHTPAIXuI MOJIEKYJI KHCJIOpOoaa, €CJ/JIX IIPU AAaBJI€EHUU

0,2 MIla cpenusaa KBaAgpaTHUYHAs CKOPOCTH MoJieKyJa paBHa 700 m/c.

2. IloueMy He ILIABUTCA UCKYCCTBEHHBIH CIYTHHUK 3eMJM, XOTA Ha BBI-

core 1000 kM TeMmIeparypa BO3AyXa HECKOJbKO ThICAY I'PAgyCcOB?

Samaunm: II., Ne 297, 298, 299.
II1. Jomawnee 3adanue: yup. Ha c. 206 (1, 2).

Ypok 3. Temnepatypa Kak MaKpOCKonuueckas
XapakTepucTuka rasa

3amaum ypoka: yriyOUTh IIPEJCTABJIEHUA O MaKpo- U MUKpoIapa-
MeTpax MIeaJbHOTO r'a3a; BBECTH MOHSTHE O TEIJIOBOM PABHOBECUU U
oIpefieJIeHre TeMIIePATypPhl; YCTAHOBUTH CBA3b MEMKIY TeMIIepaTypOit
rasa U cpeaHell KMHETHUYECKOM sHepruel MOJIeKyJ rasa.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. IToBTOpPEHHE 5—7 ®DpoHTaANBHBIE BOIIPOCHI
II. MIsyueHre HOBOTO MaTe- 25—30 Pacckas. Becena. Pa6ora c
puaga yuebHUKOM. OmnbIT. 3ammcu
B TeTpajgu
III. OrpabGoTka 3HAHUH 10 Pemenune 3agau
IV. IloaBenennie UTOrOB 2—3 BrigeneHue riaaBHOTO
V. HomairHee 3amaHue 1—2 3amnuchk Ha JOCKe

I. IToBTOpPEHUE BaKJIIOUAETCS B IIPOBEPKE PEIlleHUsa JOMAITHUX 3a-
Iad, GPOHTATBHOM OOCYKIEHUU 80MPOCO6: KaKue (QU3UUEeCKUe CUCTe-
Mbl MBI udydaem? KakmMmu mapamerpaMu UX XapaxkTepusyem?

II. IsyueHue HOBOTO MaTepuaJia CJedyeT JOTUKe yuyeOHUKA.

1. TloBTOpeHUe u yrayOJyieHWEe IIPENCTAaBJIEHUN O MaKpPO- U MUKPO-
napamerpax rasa. Bonpocvl 0as 06cyxicOenus: Kakue MaKpoXapak-
TEPUCTUKU MCIOJIb3YIOTCA AJIf ONMCAHUSA COCTOAHUA NAHHOTO rasa?
Kakue xapaKTepHUCTHUK! Trada MOYKHO CUUTAThH OoJsiee (pyHZaMEHTaIbL-
HBIMU?

2. TenJa0BBIM PaBHOBECHEM HA3BLIBAIOT COCTOSHUE CHUCTEMBI, IPU
KOTOPOM BC€ MAaKPOCKOIHNYECKHe IlapaMeTpPhl OCTAIOTCA HeU3MeH-
HBIMU. Bonpocvl 0aa opeanuszayuu Gecedvl: M3MeEHsSETCA JU Macca
CHCTEMBI IIpM TemjIoBOM paBHOBecum? IIpoumcxomur jum TemaooOMeH
MeXKAY CHUCTeMaMM IPH UX TeIaoBoM paBHoBecuu? Ilpomcxomut au
U3MeHeHVe MUKPOIIapaMeTPOB IIPU TEIJIOBOM DPAaBHOBECUM CHUCTEMBI?
Haxogurca s BoJa B CTaKaHe B TEIJIOBOM PaBHOBECHHM CO CTaKa-
HOM? B uéM cocTOMT MeXaHW3M YCTAHOBJIEHUS TEILJIOBOTO DaBHOBE-
cus cucteM ¢ Touku 3peHusa MKT?

3. Oco0eHHOCTH TeMHIepaTypbl KakK MaKPOCKOIHMYECKOH Xapak-
TEPUCTUKU Tasa: a) U3MeHAeTCA IIPU H3MeHEeHUU COCTOSHUA TIasa;
6) XxapaKTepu3yeT COCTOSHUE TEIJIOBOTO PABHOBECUA CHUCTEMBI;
B) YKasbIBaeT HallpaBJIEHHE TEIJIO0O0OMeHa MEXKJy CHUCTeMaMW; I') MO-
JKeT OBITH M3MepeHa.

Crnenyer pacckasd IO IUIAHY: IIPUHIIUII U3MEPEHUS TeMIepaTyphl;
uaeajbHAsA TrasoBasg IIKaJa TeMIepPaTyp; KUAKOCTHBIN TepMOMeTD;
TeMIeparypa B rpagycax Ilenbcusa; IpaBuia M3MepeHUA; IIOTPEIIHO-
ctu. Y [OCKHU IIKOJBHUK peIraeT Ipo0JeMy: MOXKHO JU 3a CEKYHIY
IaHHBIM OPUOOPOM M3MEPUTH TeMIIepaTypy Bombl B craxkaune? Bonpo-
cvl 0aa opzanHu3auyuu Oecedvl: B KaKUX CJIydadaX TPyAHee M3MEPUTH
Temueparypy? MOKHO JIuM CUHTATh, UTO Teja B KJacce HAXOLATCA B
TerioBoM paBHoBecumu? (OrTBerT. Her.) Ilouemy? Biauser su Bpems
U3MepeHUs Ha IOTPEITHOCTH M3MepeHua?

4. Jlajee OCHOBHOUN $ABJAETCA CJeAyOINasa YyueOHas npobdJema:
MOXKHO JIM TE€MIIepaTypy rasa OIPeAesUTh uepe3 MUKPOCKOIUUECKUe
napamMeTpsbl.
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CHauaJia JOKasKeM CIIPaBeIJIMBOCTh TMIIOTE3bI O TOM, UTO IIPU TeI-
JIOBOM PAaBHOBECUU CPENHSAA KUHETUYECKas dHEPrusa MOJIEKYJ Jr000-

2 = ..
ro rasa ofuMHAaKOBadg. VI3 ypaBHEHUSA p = gnE C YYETOM BBIDAYKEHUS

vV 2 =
IJIs KOHIIEHTPALUHU II0JIy4YaeM Py =3 E. Ecau skcmepuMeHTaJIbHO

IOKas3aThb, UTO BBIpA’KeHUE B JIEBOIM UaCTU AJIS ra30B, HAXONAIUXCH
B DaBHOBECUU, OAMHAKOBO, TO TOTJAa OAWHAKOBA U CPEAHSAST KUHE-
TUYeCcKas 9Heprus yacTtuii. [[eficTBUTEIbHO, B OHBITAX TAK W IIOJY-
ymiaochk (puc. 9.4 yuebHumKa). IlocTodHHaAA AJA AAHHOTO TEILJIOBOTO

|4
COCTOAHUSA BeJIUYNHA pW MOMXEeT paccMaTpuUBaTbCA KaK Mepa TeM-

neparypsl 0. OueBUAHO, YTO BHIpAXKAETCA OHA B mKoyJax. Cumraror,

yro 0 = kKT, rne Bk — mocroanHas BoiabiMana.
Vv
ITo yueGHUKY Ha OCHOBE BBIDAKEHUS pW = kT oupegnensioT ab-

COJIFOTHBIA HYJb TeMIIepaTyphl, BEIOUPAIOT a0COJIIOTHYIO IIIKAJIY TeM-
meparyp. v
5. JIerko BUIETH, UTO IIPU % = kT c y4éToM OCHOBHOI'O ypaBHEe-
HUAS p = %nE BBIpasKeHUe CBSA3U TEeMIIepaTyphl U CPeAHell KUHeTuue-
. = 3
CKOIl dHepPruum MOJIEKYJ rasa Oymer chaeayioomum: E = EkT' MosxHO

JU Ha OCHOBE JTOTO COOTHOIIEHUA CUUTATH TEMIIEPATYPY MUKPO-
cxonunueckum mapamerpom? (OrBeT. Her, HO mo Temieparype rasa
MOXKHO CYIUTH O CPeIHell KUHETUYEeCKONl SHepruu MOJIeKYJI.)

III. IIKOMBPHUK y OOCKU C IIOMOIIBIO YUUTEJS PeIlaeT 3amgauy.

Onpenenure ILUIOTHOCTH asora npu Ttemueparype 27 °C u jgaBieHun

100 xIla.

IV. Bonpocvl 05 8vlleseHUs 2/lA8HO20: UTO XapaKTepUsyeT TeM-
neparypa? fABasgerca au Temiieparypa Mukpomnapamerpom rasa? (Ot -
BeT. Her.) Kako cmbica Temneparypbl coriaacHo MKT? Ectes au
TPaHUNbl IPUMEHUMOCTUA y 3TOTO IMOHATUA HPU ONUCAHUU CUCTEM?
Yem pasauuaioTcs pasHble IMTKaJbl U3MEPEeHUs TeMIepaTypbi?

V. Homawnee 3adanue: § 62—63; II., Ne 306.

Ypok 4*. PeweHune 3apaud

B mauvasme ypoka HOOBTOpPAIOT AoMaIlllHee 3aJaHue, HO OJHOBpE-
MEHHO Yy JOCKU OJAWH H3 IIKOJbHUKOB peIlllaeT HOBYIO TUIUUYHYIO
3agauy.

1. Ha CKOJIbBKO IIPOIIEHTOB YBEJIUYUTCS CPEIHAS KUHeTHUecKas 9Heprus

MOJIEKYJI rasa IIpU ero HarpeBaHuu or 7 mo 27 °C?

TpyaHocTu maHHOTO ypoKa CBA3aHBI HE TOJBKO C OpraHmaalmuein
IeATeJbHOCTU IIKOJBHUKOB, HO U C IIom0opoM 3amau. J[1s opueHTHU-
pa mpepJjaraeM HECKOJIBKO 3a[ad.

2. Kak u mouemMy M3MeHSATCS MMOKA3aHUsS JKUIKOCTHOI'O MAaHOMETDPA, eCJu
B KOJIOYy KamHYTh HECKOJbKO Kameyb cuoumpta (puc. 91)?
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3. CKOJIBKO MOJIEKYJI COHEPIKUTCA B
Kucaopoae maccoii 1 kr? Yemy pas-
HO JaBJieHHEe a30Ta IPU IJIOTHOCTU
1,6 KI‘/M3, ecJid CpegHsAs KBaJpaTuu-
Has CKOpocTh ero moJiekysa 500 m/c?

4. Tlpm wHarpeBaHUHW BOILI TeMIIepPaTy-
pa mosbicuiack Ha 40 °C. Bripasu-
Te W3MeHeHUe TeMIepaTypbl BOABI B
KeJIbBUHaX. MOKHO JIM TePMOMETPOM
U3MEPUTh TeMIlepaTypy BO3AyXa Ha
BeicoTe 100 x™M? Ilouemy?

Homawnee 3adanue: yup. Ha
Puc. 91 c. 215 (ET9); II., Ne 307, 308.

Ypok 5%. 9KkcnepumMeHTanbHblii MEeToA onpenesieHus
CKOpOCTEen MOoJieKys rasa

3agauum ypoKa: PACKDPBITH OCOGEHHOCTH 9KCIEPUMEHTAJIbHOT'O
MeTo[a; PAacCMOTPETh CTATHUCTUUYECKOE pacIpeaeseHne MOJIEKYJI
II0 CKOPOCTAM KAaK YaCTHBIM IPUMEDP CTATUCTUUYECKOU 3aKOHOMEp-
HOCTH.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
I. IToBTOPEHUE 10—15 ITpoBepka momarrHero 3a-
IaHUA
II. Isyuenue u oTpabGoTKa 20—25 Pacckas. Becema. Pabora c
HOBOT'O MaTepuaja yueOHUKOM. Perienue 3amau
II1. TlogBemeHME UTOTOB. 5 Brigenenue riaBHOTO.
HomatrHee 3ajaHVe 3amnmuch Ha JOCKe

I. B 3aBuCcuUMOCTH OT YCJOBUII W TPAAUIMI IIOBTOPEHWE IIJIaHU-
pyeTcs C IIOMOIIBIO CIEAYIOINMX IPUEMOB: a) MUCBMEHHBIA OIIPOC IIO
TEOPUU — OIpeJesieHre TeMIIepaTypbl, CBSA3b TeMIepaTypbl U CpeJ-
Hell KUHETUYECKOUN JHepruu MOJEKYJ; 0) o0CyKIeHMe PeIleHUs I0-
MaITHUX 3aJad; B) IPOBEPKA TEOPUU C IOMOIIHIO TECTOB.

II. IsyueHue HOBOTO MaTepumajia MOYKHO IIPOBECTU B CJeNYIOIIei
IOoCJeq0BaTEJIbHOCTHU.

1. TlocraHoBKa yuebHOl npoOsemv.. B dusure paspabaTriBaeTcsa
0OJIBIIIOE KOJUUYECTBO PACUETHBIX (POPMYJI, OHU CHUJIBHO YIIPOIIAIOT
u3yyeHne CBOMCTB Pa3JIMYHBIX O0OBEKTOB — OT 3BE31 OO aToMoB. Mx
IOJy4YaloT Ha OCHOBe HIel, mMopeseii, rumore3. Ho mocTosasHHO cmpa-
BEAJMBOCTDb TEOPUU IIPOBEPAETCA SKCIEPUMEHTOM. ECTh JIM BO3MOMK-
HOCTh M3MEPHUTh CKOPOCTh MOJIeKyJa? U coBmagyT Jix OaHHBIE 9KC-
HmepUMeHTa C PACUETHBIMU?
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NAv

Puc. 92 Puc. 93

2. Meton ombita IllTepHa m3yuyaercs 10 yYeOHUKY C HCIIOJIB30Ba-
HUeM pucyHKa 9.7 yueOHUKA. OOCYKIAIOTCA 60NpPOCHL: TIOUEeMY U3 IU-
JUHIPA BEIKAUYNBAIOT BO3AyX? CKOPOCTh KAKKUX ATOMOB OIIpeaeisaeTcs?
OpuHakoBasi Iu CKOPOCTh aToMoB? B uém ato Beipaskaerca? (Ha mocke
BBITIOJIHEH pucyHoK 92.) B Kakmx obJiacTsX BHEITHEro IMUJIWHApA —
A nnmu B — okxasanuch HamboJsiee ObICTphIe aTOMBI cepebpa? Bricka-
JKUTE TPEeNIoJIOKeHNe, 3aBUCUT JIA BUJ IIOJOCKU OCEBIIET0 Ha I[U-
JUHIpPe cepebpa OT TeMIepaTyphbl HUTU HaKaja.

3. Ilomyuenme pacuérHOii (OPMYJbI, €€ uHTepIperanus. Pac-
mpegeseHre MOJIEKYJ II0 CKOPOCTAM OBLIO TEOPETHUUYECKHU II0JIyde-
HOo MaxkcBesiom B 1860 r., 3amosnro mo ombiToB IllTeprHa (pumc. 93).
PaccmarpuBaeTcs TeopeTuuecKas 3aBUCUMOCTb, KOTOPas B TOYHOCTU
MOATBEPANIACH DKCIEepPUMEeHTa bHO. [lesaroTcsa 00Iie BBIBOMBI.

4. Permaercsa HECKOJbKO IIPOCTBIX 3amgadu: a) yop. Ha c. 218;
0) KaK MOYKHO MHTEPIPETHPOBATH Pa3MbITOCTH ITOJOCKK cepedpa Ha
muauHape B ombiTe IllTepHa?

II1. Jomawrnee 3adanue: § 64%; yup. Ha c. 218 (EI'9).

Ypok 6. YpaBHEeHUe COCTOSHUS upeanbHOro rasa.
PeweHue 3apauy

3amaum ypoka: moJiyuuTh ypaBHeHue MeHgeneeBa— Kiaameiipona;
chopMUpPOBaTh yYMEHME DPACCUUTHIBATH IIapaMeTPhl ra3a C IIOMOIILIO
9TOr'0 ypaBHEHUA.
Ilnan ypoka

Jdransl ypoka Bpems, muH IIpuémpr 1 MeTOIBI
I. TloBTOpEHUE 15 ITuceMeHHBIT OIIPOC
II. VIzyueHue HOBOTO MaTe- 10—15 Pacckas. Becema. Pabora ¢
puaia yuyeOHUKOM. 3amucu B Te-

Tpagu

II1. OTpabGoTka 3HAHUI 15 Pemrenve zamau
IV. IlogBeneHME UTOTOB. 2—3 Brigesnenue riaaBHOTO.
IMomalrHee 3agaHve 3amnuch Ha JOCKe
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I. IIKOMIBPHUKYU NOPEeAYIpPesKJeHbl O IIPOBEJeHUU KOHTPOJS 3Ha-
HUl 1o Teopum. Ilpensaraem mo BapwmaHTaAM CJIELYIOIINE G0NPOCHL:
1%, Nnea u cxema onbita Illtepra. TpygHOCTM M pe3yJsbTaThl OLBITA.
2%, PacupeneneHne MOJEKYJ MO0 cKopocTAM. OcoGeHHOCTU CTaTUCTU-
YeCKUX 3aKOHOMEDPHOCTEM.

II. Yuurens KpaTKo mayaraeT HOBbIA Marepmai. Ilo xomy BBIBO-

m
na ypaBHeHusa pV = HRT 00CYIKIAIOT 860NnpOCHl: KaK OIpPeAessaeTcs

KoHIleHTpanua rasa? B kaxkux equHuiiax oHa uamepserca? MorkHO
JIVl YHUBEPCAJIBbHYIO Ia30BYI0 IIOCTOSIHHYIO CUNTATh (hyHIAMEHTAIbHON
nocroAaHHOM? YTo omuceiBaeT ypaBHeHue MenzaeneeBa— Kiameiipona:
COCTOSIHUE WUIeaJIbHOTO rada MJIM COCTOSHUe rasza?

II1. Ilpemyaraercsa obpasel] pellleHUA 3aa4dU Ha MCIOJb30BaHUE
YPaBHEHUA COCTOAHUSA HUAEAJbHOTO rada. YUYeHUK C IIOMOIIBIO yUUTe-
JiA pemraeTr e€ y TOCKH.

1. Ompegmenure Maccy BOLOPOIa, HAXOISAIINEIOCA B Oajl/IOHE BMECTHIMO-
creio 20 1 mox pasienuem 830 kIla mpu Temmneparype 17 °C.

Ananus gusuueckozo asnreHus. O0beKT nsdyuennsa — raz. C HuUM HU-
Yero He MIPOMCXOAUT, T. €. OH HAXONUTCS B PABHOBECHOM COCTOSTHWI.
(Muaue HEBO3MOIKHO ObLIO ObI TOBOPUTH O €0 JABJIEHUU U TeMIlepaType.)

Hoesa uau naaHn pewerus. MOXKHO JU BOCHOJB30BATHCA AJIS OIU-
CaHMs COCTOSHHUS rasa MOEJbI0 «HAeasbHBIN ras»? Ha sToT Bompoc
HeT mpAMoro orsera. Ho Kakoil y Hac BbIxon? MOKHO BBICKa3aTh
IPEeIIIOJ0KeHNe, UTO UAeaJbHEBINA ra3 Kak MOAEeJb IJIS HAC MOIXOINT.
A 1TIpu pellleHUM IIOCMOTPUM, OYAYT JIX NPOTHUBOPEUYUBHI CJIEACTBUA.

Pemenwue. I3 ypaBHEHUA COCTOAHUA IPSIMO BBIPAXKAETCA MAac-
ca, 3HaueHusA mepeBoAaTcsa B cuctemy CU, BeimosiHsercsa pacuér. Ilo-
JydaeM oTBeT: m = 14 r.

Ananus pewenus. UucioBoe 3HaUEHME MAacCChl ITOJIyYUJIOCh B pas-
YMHBIX IIpefesiax. IIpy BepHOM BBIUMCJIEHMM 3TO I'OBOPUT O IIPABOMEP-
HOCTH WCIOJIL30BAHUA MOZEJU <«HUAeaJbHBIM ras» IJs ONMCAHUSA Ha-
mrero rasa. OKOHUATEJIbHBEIM aPryMEHTOM B BBLIOOPE MOEJN SABJISETCS
npaxkTuka. Ho B HallleM ciiyuyae MbI He 3HaeM, TaKOBa JU ObLIa Macca
rasa Ha camoMm geJsie. Kax BbI gymaere, OoJibllle OHA WMJIM MeHbIe?

VueHNKHN CAMOCTOSITEJILHO PEeIlNalT 3agady.

2. Yemy paBeH 00bEM HAEAJLHOIO rasa, B3ATOr0 KOJHUYECTBOM 1 MOJb,

npu HOpManbHBIX ycuoBuax (T = 273 K, p = 101 325 IIa)?

IV. Bonpocvr 05 6vi0eseHus 2/lA6H020: UTO MBI CETONHA U3YUU-
au? Kaxoit dusuueckuii oo6bekT paccmarpuBaau? (Orser. Ias.)
Kakyio mogmens ucnosbsoBanu? (Orser. Ugeanbusiii ras.) Kak mo-
JYYUIN ypPaBHEHUE AJA COCTOSAHUA HIealbHOTO rasza? MoskHO jii Ha-
3BaTh ypaBHeHue MeHgeneesa— Kianeiipona 3akoHoM?

Homawnee 3adanue: § 66; yup. ma c. 223 (EI'9).

Ypok 7. Fa3oBble 3aKOHbl. PewieHne 3apay

3agaum ypoKa: BBECTU IOHATHE 00 M30IIPOIEecce; IMOJYUYUTh I'a30-
Bbl€ 3aKOHBI, JOKA3aTh UX CIPAaBEIJINBOCTh JKCIEPUMEHTOM; chop-
MUPOBATHL YMEHUS BBIAEIATH U OINMCHIBATHL N30IIPOIECCHI.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. ITocranoBkKa y4eOHOM 3—4 Coobiierne yunrensa. Ppon-

IpPOGJIEMBI TaJbHBIN OIpPOC

II. IsyueHue HOBOTO Mare- 25—30 Pacckas. Becema. OnbIThI.

puaia Pa6ora ¢ yuebHUKOM. 3a-
IUCU B TeTpPajsu

III. OrpaboTrka 3HaHUI 10—15 Pemrenne samau

IV. IlogBeneHre UTOTOB. 2—3 BrigeneHnue riaaBHOTO.

IomarrHee 3ajaHue 3anuck Ha JOCKe

1. IToBTOpsieTcsa perrenue 3a7ad, (GPOHTAIBHO — OCHOBHBIE BOIIPO-
Chl TEOPUH.

II. ITpuBeném mocJieLOBATEILHOCTh M3yUEHNS HOBOTO MaTepuaja.

1. Yuurenb naéT ompeneseHNEe HM30MpoIlecca KaK IIpoliecca M3MeHe-
HUS COCTOSIHUSA Tasa IpPU HEeM3MEeHHOM 3HAUEeHUM OJHOTO W3 ero rmapame-
TpoB. OOCY:KIAIOTCA 80npOChL: KaKWe 3TO MOTYT ObITh mapamerpbi? Ka-
KOBBI IIpuuuHBI m3omporieccoB? (O TBeT. B obiiem ciayyae — BHeITHUE
IelicTBUSA Ha CHCTEMY, T. €. COBepIlleHre paboThI, COODIIEHNe DHEPIUH.)

2. N3orepMuueckuii mpouecc: oIpefesieHNe, IIOJyUYeHUe ypaBHe-
HUA, rpaduuecKkoe ommcaHue Ipolecca, sxcuepuMeHT (9, c. 109 u
Ip.), U3 UCTOPUU OTKPBITUA. Bonpocwl 01 opzanudayuu Oecedvl: Ka-
KMe IapaMeTphl ra3a OCTAIOTCsS IMOCTOSHHBIMU IIPU U30TEPMUUECKOM
npoiiecce? Kak sTu yc/ioBUsI 00€CIIeunBAIOTCSI B OIILITE C CUIbGOHOM?
ITouemy coramacuo MKT npu ymennmieHum o0bEMa pacTET AaBJIEHUE
raza? (OrBerT. Corsacuo dopmyse p = nkT npu yBeJUYEeHUU KOH-
IeHTPaIluu PAacCTET AaBJIeHUE.)

3. H3o06apHbIii mpouecc (aHaaoruuuo). Bonpocvl 0as o6cyxicde-
HUS: CKOJBKO IIPOIlecCcOB m3o0paskeHo Ha pucyHke 10.2 yueOHUKA?
Kaxk mokasars, 4TO p, > p,;? Kak ¢ momomipio cuiabGoHa MOYKHO DKC-
IepPUMEHTAJIbHO IPOBEPUTH BBHIMOJIHUMOCTL 3akoHa [eii-Jlroccaka?

4. HNzoxopHbIii mpouecc. Bonpocvl 0asa 00cyniOeHus: MOYKHO JIT
rpadur ms3oxopbl (puc. 10.3 yueOHMKA) ITPOBOAUTL M3 Hadaa KOOP-
nuuat? Ilouemy?

III. PexomeHayeM paccMOTpeTh IIPOCTHIE 3amadu.

1. Kakoii nmpoiiecc MIpoOUCXOIUT C ra30M, rpaduK
U3MEHEHUA COCTOAHUSA KOTOPOTO UB00PaKEH
Ha pucyHke 947 KaxoBbl mapamMeTrphl Ha-
YaJIbHOTO W KOHEYHOI'0 COCTOAHHU IIPOIiec-
ca? CKOJIBKO BOOOIIE OBIJIO COCTOSAHMUI raza? P - —_—
(Heompenenéununo wmHOro.) Kak m300pasuTh 0
aTOT mpomecc B KoopaumHatax pT u VT?

P

2. MoskHO JM TpencKasaTh, KaKoil 00BEM Oy-

IeT 3aHMMAaTL ras mpu Temmeparype 77 °C, 0 1 '2 é 4 V. n
ecau npu Temmepatrype 27 °C ero o6séM co- ’
craBiasger 6 sn? Kax srto cmenars? Puc. 94
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IV. Bonpocwvl 0nsa nodsedeHus umozog: MOKHO JU CUATATHL I'as3o-
BbI€ 3aKOHBI CJIEACTBHEM M3 YPABHEHUA COCTOAHUA HNAEAJIBHOTO Faaa?
ITpumeHUMSBI i Ta30Bble BaKOHBI JJid cMecu raszoB? KakoBwl rpanm-
IIbI IIPMMEHNMOCTHU T'a30BBIX 3aROHOB?

Homawnee 3adanue: § 68, 69%; yop. ma c. 232 (1, 2, uHIUBU-
nyaabHO — 3amauu u3 EI'9).

Ypok 8*. PeweHue 3apad

Vuurens moadupaeT TpPagUIIMOHHBIE 3amadu. IS WHIWBUILYAJb-
HOTO pellleHud PEeKOMEHAyeM cJeAyIoiue 3ajadu.

1. Tad u3s cocrosuua I Hamo mepeBectu B cocrosume 2 (puc. 95). Ilpen-
JIOJKUTE IIPOIECCHI, C IIOMOIBI0 KOTOPBIX 9TO MOYKHO CHAEJIaTh.

2. O6béM mysbpIpbKa BO3[yXa II0 Mepe BCIJIBIBAHUA €ro CO JHA O3epa Ha
IOBEPXHOCTh yBeJIWYMJCA B Tpu pasda. Ounpenenure riayOuMHY oO3epa.
Ilpu pemeHWU BBINOJIHUTE PUCYHOK.

3. Kak u Ha CKOJBKO M3MEHUTCS Macca BO3AyXa B KOMHAaTe O0BEMOM
200 m° npu mosblmenmm Temmeparypbl Ha 20 °C IpH HOPMAJBHOM
aTMmocdepHOM maBjeHuu, pasumom 101 325 Ila?

B xonme ypoka (15 MuH) IpOBOAUTCA TPEHUPOBOUYHAA CAMOCTOM-
TeabHass padora.

Bapuanm 1

1. O0BéM rasa mpu IIOCTOAHHOM TeMIlepaType u3MeHuJIcs or 4 mo 6 i,
a gaBjeHwue umsMeHusoch Ha 0,75 - 10° ITa. Uemy ObLIO PABHO IEPBO-
HayaJbHOe JaBjeHue?

2. Kakoit mporecc mszobpaskén Ha rpadure (puc. 96)? Kak ero ciegyer
n300pasuTh B APYrUX KoopauHAaTax?

Bapuanm 2

1. Kaxue mporieccbl m3obpaskenbl Ha rpadure (puc. 97)? IlpencraBbre
9TH mpoiecchl B KoopamHatax p—T1 m V-T m yKakuTe HaIPaBJICHUS
ux xoja.

2. OmpezenuTe Maccy BO3AyXa B BOSAYIIHOM Imapuke oobséMoM 2000 cm®

npu temueparype 27 °C u HOPMAJILHOM aTMOC()EPHOM [JABJIEHUH, PABHOM
101 325 Ila. Moasapuyio Maccy Bodmyxa cuutaiite paBHou 0,029 Kr/mMoutb.

Homawnee 3adanue: § 70%; yuop. ma c. 232 (3), Ha c. 235 (1).

p
Vy P
2

Puc. 95 Puc. 96 Puc. 97
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Ypok 9. JlaGopaTopHas paboTa «OnbiTHaa npoBepka
3akoHa lem-Jlioccaka»

PabGora mpoBoauUTCA IO WHCTPYKIIUKM yUeOHUKA.

ITpuBeném mpuMepbl JONOJHUTEJbHBIX 3agaHui. 1. [IpuBenure
apryMeHTBI, KOTOPbIE€ AOKAa3bIBAIOT CIIPABEIJIUBOCTH HCIIOJb30BAHUS
MOIeJU <«UIealbHBLI rasd» B maHHOM pabore. 2. Kaxkue rumoressl
(IpeAIIoIoKeHA) Bbl MCIOJB30BaJN IIPU BBITTOJHEHUU PAOOTHI?

Homawnee zadanue: II., Noe 349; mpeyio:KUTh TPOEKTHI OIpPee-
JIeHUs MAacchl BO3JyXa B KOMHAaTe.

Ypok 10*. PeweHue 3apay. O6o0LWEeHue 3HaHNI

3amaum ypoka: CHUCTEMaTHM3UPOBAThH 3HAHUA 00 HeaJbHOM Tase;
chopMUPOBATH YMEHUSA BBIAEIATH COCTOSHNE Ta3a M M30IIPOIECCHI,
ONUCHIBATh MX (PUB3WUYECKUMU BeJIMUYMHAMU U 3aKOHAMU.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. OrpaboTka 3HAHUIL 15 Pemrenne 3agau. @poHTATb-
HBIN OIIPOC
II. O6o6ierEe TEeopeTUye- 10—15 Pa6ora ¢ Tabauneit. Becena
CKOT'0 MaTepuaa
III. Pemrenue 3amau 15 CamocroaTeabHasd pabdora
IV. lomamuee 3ajanue 1—2 Coob11ieHre yUYnTesis

I. YcTHO mOBTOPAIOT AOMAINHNE 3aJaul W Y JOCKH PEIIarT IMo-
nobubsie M. MosKHO pasobpaTth 3amauy Ne 1 us yuebuHura (c. 233).
Ydyurenb mpoBepseT 3alNCU B TETPALU.

II. B Geceme xommenTupyior Tadbauiy 19. Ilpumepubie gonpocst:
KyZla Ha cxeMe cJIeyeT OTHEeCTU 3HAaHUA O TPaHUIlax IIPUMEHUMOCTU
MOJeJN UAeaJbHOro rasa? MOMKHO JIM yTBEPIKIaTh, UTO TEOPUS HMIe-
aJBHOTO Ta3a OCHOBaHA Ha MOJEKYJIAPHO-KUHETUUYECKUX IIpeCcTaBJIe-
Husx? B Kakoii dopme mepBoHAUAJbHO OBLJIO IIOJYYEHO OCHOBHOE
ypaBHeHUe uaeaJbHOTo raza? Ilouemy BeIpaskeHUe p = %nE CUHTAIOT
craTucTUUYeCKUM 3aKoHoM? KaKwue elé craTucTuuecKue 3aKOHOMEp-
HOCTH OBLIV OOHAPYKEHBI IIPY M3YyUYeHUU uaeabHOro rasa? Yem onum
OTJINYAIOTCSA OT AUHAMUYECKUX 3aKOHOMepHocTeii?

III. Pemmrenue 3amay TPOBOAUTCA C IIEJbI0 HOATOTOBKM K KOH-
TPOoJabHON pabore. Jlydille Bcero mpemioKUThH pellleHue 3amgad IIo
BBIOOPY (4—5 Bamau).

1. OmpegmenuTre AaBjieHUMe rasda KOJHWUYECTBOM BelfecTBa 1 MOJb, HaXOms-

merocsa B cocyze obbémom 10 s mpu Temneparype 27 °C.

2. T'az m3oTepMHUUYECKU CKHUMAIT OT 00BéMa 6 s g0 o0BEMa 4 J, mpu

9TOM [aBiieHMe maMeHsercs Ha 0,75 + 10° Ila. OmpenenuTe mepBOHA-
JaJIbHO€ MOaBJIEHHE ras3a.

IV. Jomawmnee s3adarnue: § 69%, 70%; yop. Ha c. 235 (2—4).
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Tabauya 19

KyineTnueckas Teopus noeansHoro rasa

DaKTbl

* CymiecTBOBaHMe ra30B B IIPMPOJE; CBOJICTBA ra30B —
CKVIMAEMOCTb, JaBJIEHNE U JIP.

e ITonarusa: macca, aBJyieHne, 00BEM U JIp.

* OKCIIepVMEHTaJbHbIEe (DAKTBI: M3MEHEHIE JaBJIeHN
JaHHOTO 00'béMa rasa IIpy HarpeBaHUH,
M3MeHeHVe 00'bEMa ra3a IIpy HarpeBaHNN
IIPY IOCTOSHHOM JaBJIEHUM U JIP.

Monens

* Mogesb 1IeaJIbHOTO ra3a: a) MOJIEKYJIbl —
yIpyrye mapuKy Ui MaTepruajbHble TOYKHA;
6) MOJIEKYJIBI XAOTUYHO ABUSKYTCH, YIIPYTO OTTAJIKI-
BasACh IIPY CTOJIKHOBEHNN; B) IOTEHIMAJIbHAA DHEPIUA
MHOTO MEHbIIIe KMHETUUECKOI, 1 €10 IpeHeOperamT

* IloHATHA: cCpeqHAA KMHETHUECKA A SHEPTUA MOJIEKYJI
MIeaJILHOTO rasa, abCoJII0THAA TeMIlepaTypa

¢ 3akoHBI: 0CHOBHOe ypaBHeHVe MKT naeanbHoro rasa:

p=nkT,
YpaBHEHME COCTOAHNMA MOeaJIbHOTO ra3a:
m
pV = M RT

Cnencreng

* Omnsit IlITepHa. TemmepaTypHbIE IIKaJIbI

* T'azoBble 3akoubl: Boitna— Mapnmorra, ['eii-Jlroccaka,
IMTapaa

* Pacuér mapametpos (p, V, T) ra30B

e O0pACHEHNE ABJIEHUI IPUPOSB] ¥ TEXHUKN
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Ypok 11*. KoHTponbHas paboTa

B saBucumocTu or ycsoBuil pabora MoKeT OBITH IpPeIJIOKeHa Ha
LeJBI YPOK MJIM HA YacThb YPOKAa, JIyUIlle BCETO MCIOJIb30BAThH TECT
NIPUMEPHO U3 IATHAAIIATH BOIIPOCOB.

rMABA X. CBOUCTBA BELLECTBA B TBEPAOM,
XNOKOM U TABOOBPA3HOM COCTOAHUAX

B sroii Teme (rnaBer 11, 12 yuyebHHMKA) Ipu u3ydyeHUu (Qpuaude-
CKHUX HABJE€HHUH CHayajla paccMaTPUBAIOTCA WX MaKPOCKOIIUYECKUe
cBolicTBa ((peHOMEHOJIOTHUEeCKOe ONMCAaHUe), 3aTeM Ha KadyeCTBEHHOM
YPOBHE TPUBOAUTCA OOBACHEHWE CBOMCTB Ha OCHOBE MOJIEKYJIAD-
HO-KUHETHYEeCKUX IIpeJcTaBJeHNN (MHKPOCKOINYECKOe OINCaHUe).
IIprHnMnINaNbHEIM B Ka'KIOM KOHKPETHOM CJjydae fABJIAETCA ycTa-
HOBJIEHVE CBA3H MaKpO- U MUKPOCKOIIMUYECKOTO OIMCAHUIH.

B BaBucumocTH OT ypoBHA OOy4YeHUsS W YCJIOBUU MOMKHO HE pac-
CMaTpUBATH IIOHATHUE O PEAJBLHOM Iase, COKPATUTH M3yUYeHUE CBOHCTB
JKUAKOCTEH M TBEPABIX TeJ, WCKJIIYUTH PACCMOTPEHUE TEeIJIOBOTO
pacuIupeHus.

Ypok 1. PeanbHblii ra3d. Boaayx. Map

3amaum ypoKa: BBECTHU MMOHATUS O PeaJbHOM rase, mape, HACBIIEH-
HOM IIape; MOBTOPUTH (C yriaybjeHreM) ABJICHUA NCIIAPEHUs, KOHIeH-
caluy W KUMNEHHUs; M3YUYUTh XAPAKTEPUCTUKU BJAKHOCTH BO3IyXa;
PacKpBITh MIPOSIBJIECHUE CTATUCTUUYECKUX 3aKOHOMEPHOCTEH B IIpPOIlec-
cax HCIIapeHUs W KOHJIEHCAIIMHU; PACIINPUTH IIPEACTABIEHUS IIKOJIb-
HUKOB 00 00BbeKTax NPUPOALI M CPEACTBAX WX OMMNCAHUSA; PACKPBITh
3HAUEHUE BJAYKHOCTH BO3JyXa A KU3HEJeATEJIbHOCTH YeIOBeKa;
GOpPMUPOBATH MBICJIUTENBHYIO OEATEJbHOCTH II0 cxeMe «(aKThl —

MOJleJlb — CJIeACTBUA — DKCIEPUMEHT»; (popMUpPOBATh yMeHUEe KOH-
CIIEeKTUPOBAaTh.
Ilman ypoka
Jdranel ypokKa Bpemsa, mun ITpuémsr 1 MeTOaBI
I. BBemenue. IlocTaHoBKa 3—5 Coobitierne yuutens. Pop-
yu4eOHBIX IIPO0JIEM ypOKa MYJIIPOBKa BOIIPOCOB
II. Msyuenue HOBOro Ma- 30—35 Pacckas yuurens ¢ sjieMeH-
Tepuaja Tamu Oecenpbl. OnbiTeI. Taod-
aunpel. PucyHKu m 3anucu B
TeTpagu
III. IloxBeneHMre UTOTOB 3—5 OTBeTHl HA BOIITPOCHI
YPOKa, BbIJleJIeHNEe TJIaBHOT'O
IV. lomamuee 3ajanue 1—2 3amnuchk Ha JOCKe
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I. loia mocaenoBaTeIbHOTO M3YyUYeHUA MarTepuaa, JJsd IIOCTAaHOB-
KN y4YeOHBIX IIPO0JIEM YypOKa OpPraHmsyeTcs KpaTKoe OOCyKIeHue
60npOCO8: KaK oIpefesseTrca MoAeab upaeanbHoro raza? MosxHO a1
C IIOMOIIBIO UEeaJLHOI'0 ra3da o0bsACHUTDL sABJIeHMe KoHmeHcanuu? Ilo-
yemy?

II. Izno:keHWe HOBOTO MaTepHaJja MPUHUMAET XapaKTep JIeKIIUU’
C dJIEMEHTaMU 9BPUCTUYECKOI Oecenbl.

1. UgeanbHBINT Tad, TeOpUs KOTOPOTO PacCMOTpPeHa B IIpPeIbI-
ayiieil temMe, ABJISAETCA MOJAEJIBI0 pPeaJbHBIX (MU3UUYECKUX O00H-
€eKTOB — ras30oB, mapoB. IIOHATHO, YTO MOJEKYJLI Ta30B HUMEIOT
KOHEUYHBIe pa3dMephbl W B3aMMOJENCTBYIOT Ha paccTrodnuu. llpas-
Ia, B IMIMPOKOM AMalas3oHe ycJOBUU (TeMIlepaTypa W AaBJeHUe)
ugeaJbHBI Ta3 XOPOIINO OIIMCLIBAeT IIOBeJeHMe raszoB. Ho ecTh
y Hero M TPaHUIbl OIpuMeHUMOcTH. MOIKHO JU HAeaJbHBIN ras
OXJa'KIeHUEeM WJIU CYKATHUEeM CKOHAEeHCHUPOBATh, T. €. IIPEBPATUTH
B JKUIKOCTH?

2. B npupoze BelecTBO U3 OJHOT'O arperaTHOro CocToAHusa (ras)
MOJKeT IIePeXOAUTh B ApPyroe ((KUAKOCTBH). SHAUUT, NJIA ONUCAHUA
9TUX SBJIEHUHN HYKHO HCIOJIB30BAaTh APyrue, 0ojiee TOUHBIE IIPem-
craBiaeHua o rase. OHU oTpakeHBI B 0OJiee TOUHOU MOJEJU — «pe-
anpHBIN ras» (taba. 20). Heo6xoguMoCTh 3TOH MOAEJIUN BO3SHUKAET
npu usydyeHuu mapa. IlapomM Ha3bIBAIOT BEIECTBO B ra3000pasHOM
COCTOSTHUM, KOTOPO€ MHPU OOBIYHBIX YCJOBUAX CYIIECTBYET OJHO-
BPEMEHHO C KHUAKOCTbIO. ['adbl (KMCJIOPOX, al30T) mpeBpalnarmTCcd
B JKUIKOCTU IIPU OUYEHb HUBKUX TeMIlepaTypax ¥ BBICOKUX JaB-
JEeHUAX.

HeMoHCTPUPYIOTCA U OOBACHAIOTCA SABJIEHUA KOHJAEHCAIUU, WC-
mapeHus, KUIEHUsA, PACCMaTPUBAIOTCA CBOMCTBA HACBIIEHHOrO mapa
(cm. Taba. 20).

3. Ucmonbp3oBaHUe MOJEJNN PeajbHOTO0 ra3a IpPU W3YyYEeHUHW BO3-
ayxa: ompenendeTca caM OOBEKT M3y4YeHUdA, BBIJEJIAIOTCA CBOUCTBA,
M3yYalTCs CPEeICTBA ONMCAHUSA, MPUMEHSIOTCSA CPEACTBA M3MEPeHU
BJIAYKHOCTHU. J[eMOHCTPUPYIOTCA HCUXPOMETD, TUI'PDOMETD, IIPUBOJUT-
cA TMpUMep peleHus 3amaur (MOMKHO B3STh M3 YUeOHUKA), MCIIOJb-
gyerca Tabuauma 21.

II1. ITpumepvr 60onpocog: mouyeMy HeOOXOAVWMO BBECTU IIOHATHE O
peanbHoM rasze? Yem sTOT ras oramuaerca oT upeaabHoro? Kaxwue
ABJIEHNA OOBACHAIOTCA C IIOMOIIBI0O MOJeNM peayibHOro rasa? Yro
TaKoe map ¥ KaKOBBLI ero OCHOBHBIe cBoiicrBa? Ilpumenummbl Ju 3a-
KOHBI uUAeasbHOro rasza mas Bosayxa? (OrBer. [a.) Ilouemy ocoGo
U3yJaeTcs BJIAXKHOCTL BO3AyXa?

IV. Jomawnee sadanue: § 71—72.

Ypok 2. BnaxHocTb Bo3ayxa. PeweHue 3apay*
3agaumM ypoka: IIPOJOJIKUTH (DOPMUPOBaHUE YMEHHUA XapaKTepu-

30BaTh CBOMCTBA Tada U IIPOIECCHI, IPOUCXONAIINE C HUM, C IIOMO-
b0 OCHOBHBIX moJosxkenuii MKT.
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Tabauya 20

PeanbHbi¥ ras

Onpenmenenue Moaeau

YacTumnsl mMeioT
KOHEYHBIE Pa3MePhI Oo—

e BzaummopeiicTBue
Ha PacCTOAHUNI _\7 E,
0 w >
i r
o JIBUKeHUE XaOTUYHOE \/‘
|

IIap — cBoiicTBa, (hakThI MET
Hcnapenue u KougeHcanus E_°, a
O
Cocroanue
HaCBIIIEHHOTI'O I1apa: | A A j?i
p,=nkT e
IIpu T = const nusmenenue
00BEMa He IPUBOJUT o O Po1= Po,o
K M3MEHEHUIO JABJICHI S O o ooog
IToBrImeHue qaBJIeHUSA IIPU
HOBBIIIIEHUN TeMIIePaTyPhI: o o O o o
o
p © SRS %6 °
) C o o o .o
AB: — (@] o) (o)
map + XUJKOCTb B E—= = = OO0 o
/
BC: . / Py < D,y < Dy
HEeHAaCHIIIeHH bl // A
map 0 T, < T, < T,
T
o o ©
Kpuruueckoe cocrossHue: 0@ ©
ras = KUJKOCTh
Kunenne —
map BHYTPHU KUJKOCTH:
pO = paTM + pgh
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Tabauya 21

> p
S5030yX

Onpenenenne o0beKTA

Cmech ra3os:

78% asora, + Bopgsanoii
21% xucaopona nap
n ap. = 1%

TeopeTuueckue cpeacTBa ONMNCAHUS
ITouarusa 3aKoH
V,p, T

p — mapunuagbHOe
JaBJIeHNe mapa

¢ =— 100% — orHOCHUTEJIBHAA M
b, BJIAXKHOCTD

t,— TOYKa POCHI

IJKCIIePUMEHTAJIbHBIE CPEICTBA U3YUYEHU
Wsmepenue faBiaeHuss — 6apomeTrp
Wsmepenune TeMIiepaTypbl — TEPMOMETP
N3meperne Mmacchl — BeChI
HsmepeHne BIaXKHOCTA — TUT'POMETP U IICUXPOMETP

T'urpomerp IlcuxpomeTp
a) orrpenesieHNe TOUKU POCHI; a) omrpenesieHUe TeMIIepaTy-
0) orrpenesieHe TeMIIEPATYPBI PBI CYXOro 1 BJIAXKHOTO
BO3yXAa; TEPMOMETPOB;

B) OoIIpejleieHUe IO Tabaule p 1 @ 0) ompenesieHre MO TaGIuIle ¢

3HaueHue BJIAKHOCTU

e TIpenckasaHue IIOTOAbI
* Yuér npum XpaHeHUU KHUT, MaTepuajaoB, KAPTUH U T. II.
* BiusHue Ha CaMOYYBCTBUE UeJIOBEKAa, JKUBOTHBIX
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. AxTyanusanusa 3HAHUA. 7—10 @dpoHTaANBLHBEIN ompoc. Pa-

IToBTOpEHTE 6oTa ¢ KOHCIIEKTOM

II. M3yuenue HOBOrO Ma- 10—15 PabGora ¢ yueGHUKOM

TepuaJia

III. dopmmpoBaHUE yMe- 20—25 Becena. Sanmcu Ha mocke u

HUM, 0TpaboTKa 3HAHUM B TeTpanu. IIpoBeneHue sKc-
nepumeHTa. Pemrenue samau

IV. lomairHee 3amaHue 1 Coob111eHre YUUTEIIs

I. 1 dpoHTANIBHOTO MOBTOPEHUSA IIPENJIAralOTCA 80NPOCHL: B UEM
NPUHIUIHUAJIBHOE pasjinyre Mofeseil peaJbHOTO W HIAEAJbHOTO Ta-
30B? MoskeT Jin peasibHBIA Tas3 BecTu cebA Kak wugeanbHbINH? Yem
pasIuvaTCcsa YacTUIhl KUAeaJbHOTO U peaJbHOTO raszoB? Yem pas-
JUYAIOTCS ABUIKEHUE U B3aWMOJelCTBHE YAaCTUI[ UAeaJbHOTO U pe-
aspHOrO rasoB? Uro Takoe map? Ilouemy cocToAHHE HAaCBHIIEHHOTI'O
mapa Has3bIBAIOT COCTOSHUEM CTATHUCTUUYECKOro paBHoBecus? Ilpowmc-
XOAUT JIM HcHapeHue Boabl m3 craxkaHa? IIpoucxonuT U ABJIEHUE
rkougeHcanuu? B uém corsacao MKT Bripaskaercsa sBJIeHHe McIIape-
Hua (xoupmencaruu)? MosKHO Ju cuuTaTh Bo3ayx rasom? Ilouemy?
ITouemy Tak BaKHO 3HaHWe BJAKHOCTU Bosayxa? Kakwue ermé xa-
PaKTEPUCTUKU BO3AyXa HaM u3BeCTHbI? MOMKHO JIU [JIsi OIMCAHUA
BO3/[yXa WMCIOJIb30BaTh rasoBble 3aKOHBI? O uém 5TO roBOpPUT?

II. OcHOBHBIE TTOHATHUS BJIAKHOCTHU BO3AyXa BBOJATCS II0 YUEOHUKY.

II1. TIpuBenéM BapWaHT OPraHM3AIMU OTPAOOTKU SHAHUM.

1. PaccmaTpuBaoT mpuMep peIlleHusd 3ajadyu u3 ydeOHuUKa (Ha-
npumMep, 3agauya Ne 1 ma c. 247). BosamoskHa pabora ¢ yueOHUKOM
0e3 szammceil B TeTpanu, a TaK/Ke pelleHUe 3azadm 0e3 oOpalieHus
K YY4eOHUKY.

Bonpocwvt 05 o6cysxcdenus: 4eM pasanudaloTcs IepBOe U BTOPOE CO-
croauua napa? YeMm pasiauuaiTCs BTOPOE U TPEThE COCTOSAHUA mapa?
Kak MeHaJIOCh JaBJeHUE Iapa OT COCTOAHUA K cocToaHuio? Kawxoit
3aKOH HCIIOJIB3YeTCA AJA ONMUCAHUA COCTOAHUWA HACBHIIIEHHOrO mapa?

2. OguH w3 IMMKOJBHUKOB peIlaeT 3ajgady y OOCKU, YUUTEIb
YIIPaBJSAET PEIleHWEM C IIOMOIIHI0 BOIIPOCOB.

IloTHOCTH HachImeHHoro mapa prytu mpu 20 °C pasua 0,02 r/m3. Ompe-

AeJINTe OaBJIeHNEe IIapa Ipu 9TOU TeMIiepaType.

Ananu3 usuveckozo aesenHus. B HalleM ciaydae msydaeMbIil (u-
3UYEeCKUil 0O0OBEeKT — HaCBIIIIeHHBIH map pTyTu. IIpomecca He mpouc-
XOJUT, IIO9TOMY HEOOXOAMMO OIIMCATh COCTOAHUE Iapa, OIPeAeUTh
€ero JaBJIeHUE.

Hoes pewenus. [Inss HACBHIIIEHHOTO apa MOYKHO IIOIPOOOBATH KC-
IOJIb30BaTh MOJEJNb KUEaJIbHOTO ras3a, a 3HAUUT, ypaBHeHue MeHze-
neeBa— KiameiipoHa.
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Pemenne (mMaTemarmueckKas MOJedb (DUBUYECKOTO ABJIEHUA).
3amnuceiBaeM ypaBHEHUE, BhIpakaeM HYKHYIO BEJIUYUHY, BBIIIOJIHSA-
eM pacuer:

m RT
pV =3 BT — p=p73ps
0,02 - 10 %kr/m® » 8,31 IIxx/(mons - K) - 293 K
p= 200 - 10°% kr/moan

= 0,24 Ila.

Ananu3 pewenus. [aBieHue OdYeHb MaJio, eTr0 MOKHO CPaBHUTH
c maBieHUEeM Boadayxa Ha BbIcoTe oKoJo 100 KM (cm. CnpaBoUYHUK).
HMmeHHO 5TO OmpaBAbIBaeT HAIlle MCIIOJIb30BaHUE MOJEJIU UAeaTLHOTO
rasa.

3. BrimonHseTca KCcIepUMEeHTAJbHOE 3ajJaHUe: H3Me-
PUTHh OTHOCUTEJIbHYIO BJIAYKHOCTH BO3AyXa IIPU IIOMOIIM TEPMOMETpA.
OGopyaoBaHUe: TepMOMETD, BaTa, Bofa. I[OMOJTHUTEIbLHBIE 80NPO-
Cbl: UBMEHATCA JIM Pe3yJIbTaThl OIbITA, €CJAW Ha CMOUYEHHYIO BaTy IIO-
nyth? VsmeHuTcs Jiu TIpU 3TOM BJiaskHOCTH Bosayxa? (OrTserT. Her.)

4. Jlyiad caMOCTOATEJBHOTO pellleHus npeajiaraiorcsa 3amayvum: I1.,
Ne 779—783.

IV. Jomawnree 3adanue: § 73; II., Ne 377, 378; nns MHAUBULY-
aJILHOTO PEIIeHWs COBETYeM HCIIOJIb30BaTh CJIEAYIOIIVE 3aaHUd:

1. BoIsicHUTH YCJIOBUSA KOHAEHCAIIUW BJIATM HA BOJOIPOBOAHBIX TPyDax
B KBaprupe. I'me um mouemy O5TO SBJIEHME dallle BCero Habmomaercsa?
Kaxoit Bpes ono MokerT mpuHecTu? YKasaTh Mepbl 0OPBOBI C HerKesa-
TeJBbHBIMU ITOCJEACTBUSMU DTOrO0 SABJICHUS.

2. Ilpunectu ¢ xoioma (M3 XOJOAUJIBHUKA) B KOMHATY CTAKaH C BOIOI.
Onucarh ABJIEHUS, NPOUCXOASAINVE HA BHEIIIHE MW BHYTPEHHEN CTeH-
Kax craxkaHa. OnpemennTh, KOTZa 3al0TeBAlOT OKHA B Ballleil KBapTH-
pe, Korja 3amoTeBaloT CTEKJIAa OYKOB.

3. Usyuurh siBJieHUE WCIApPEeHUsA JKUIKOCTU B AOMAIIHUX ycaoBusax. Co-
CTaBUTh TAOJUIlY, B KOTOPOHM yKasaTh CJAydYauW MOJIOKUTEJbHBIX U OT-
puLaTeNbHBIX IocjaencTBuil ncnapenusi. (Hanpumep, ncunapeHume BOJBL
C IMOBEPXHOCTHU IIPOAYKTOB B XOJOAUJIbHUKE IIPUBOIUT K 00PA30BAHUIO
JbJa Ha CTEHKAaX MOPOSMJLHOM KaMephbl; COXHET XJjed, OCTAaBJIEHHBIH
Ha cTOJIe, U Ap.)

4. C moMoIIbio IICUXPOMETPA U PYJIETKU OIPENeJUTh MACCy BOASHBIX IIa-
poB B KJiacce. VI3meHseTca Ju Macca BOASHBIX IIapOB B TedeHUe MHA?

5. Kak mMeHseTCcA OTHOCUTENbHAA M a0COJIOTHAA BJIAYKHOCTb BHYTPHU CKO-
poBapku mpu eé HarpeBanuu? Ilouemy mpu BBIOALIXQHUU BO3AyXa Ha
3epkKaso ouo 3amnoreBaer? Ilouemy mepesn MOKAEM HOKasaHWsi Gapome-
Tpa YMEHBIIAITCA?

6. OmpenenuTh OTHOCUTEJIBHYIO BJIAYKHOCTH Bo3ayxa moma. O6Gopynmo-
BaHUe: KOMHATHBI TepMOMETD, COCYJZ C BOJZOI, BaTKa.

7. BrlsicHUTe, IOUeMy M3MEHSAETCS YPOBEHb JKUAKOCTH B KOJIEHAX BOJSA-
HOT'O MaHOMETpPAa, OZHO KOJIEHO KOTOPOTO COEIWHEHO C BOPOHKOI, ecyu
IIEPEBEPHYTYIO BOPOHKY OIIYCKATh B COCYZ C BOMIOM.
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Ypok 3*. XKXKupkoe coCTOosiHUEe BellecTBa.
CBoiicTBa NOBEpPXHOCTU XUAKOCTU

3agaum ypoka: IIOBTOPUTH paHee MU3yUeHHBIE CBOMCTBA KUIKOCTEH
(Hec}KMMaeMoCTb, TEeKyuecThb, (opma KUAKOCTH, aupdysus), DaTh
obbsacHeHue cBoiicTB Ha ocHoBe MKT; m3yuuTs SABIeHUE IIOBEPX-
HOCTHOTO HATSKEHUsS: OllpeJiesieHle sBJIeHUs, XapaKTePUCTUKMU, pac-
IIPOCTPaHeHMre B IIpHUpPOoJe, IIPMMEHEHINEe B TeXHUKeEe; C(I)OpMI/II)OBaTB
yMeHue HaGJIIO,Z[aTI:\ ABJIEHUE IIOBEPXHOCTHOI'O HATAMEHUA.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOaBI
1. CoBepireHCTBOBaHUE 3HA- 10 @DpoHTANBLHBIA ompoc. Pa-
HUN ¥ yYMeHUi 6ora c¢ Tabaureit
II. Msyuenue HOBOTO Ma- 15—20 Pacckas. IlocTamoBKa OIIbI-
TepuaJia ToB. Pabora ¢ pUCYHKaMWH.

Becena

III. OrpaboTka 3HAHUUN u 15—20 OKCcIIepIMeHTaJbHbIe 3a/a-
YMEHHH; caMOCTOATeJIbHAA HuA. Pemenwne 3agau
pabora
IV. JlomaiHee 3amaHue 1—2 3amnnuck Ha JOCKe

I. CoBepireHcTBOBaHME 3HAHUN W YMEHUII opraHusdyeTrcad B (popme
HOBTOPEHUSI; IPU ITOM JEMOHCTPUPYIOTCSA OIIBITHI, MCIIOJIb3yeTcs Tab-
auna 22, o6CyKIaoTcA BOIPOCHI. [Ipumepv. 60npocog: KaKoe COCTO-
AHMeEe BeIllecTBa Ha3bIBAIOT JKUIAKOCTHI0? KaKoBbI OCHOBHBIE CBOMCTBa
sToro cocroaHua? Kak o00bACHUTL coxXpaHeHMe O0bEMa KUIKOCTHU
(mudpdysuro u T. n.) Ha ocuoBe MKT?

II. IInan n3yyeHUsT HOBOTO MaTepHaJa.

1. Buauasie dopMupyercs IIpencTaBJIeHNe O SIBJIEHUU IIOBEPXHOCT-
HOTO HATAMKEHUdA. Y UUTeJh HAUMHAET C 60NpPOCA: MOJKET JU IJIaBaTh
TEJO U3 Kejes3a B JKUIKOCTU, €CJAU ero IJIOTHOCTH OOJbIIEe IIJIOTHO-
ctu Kuakoctu? Ilociie yTBEpPAUTEIBHOTO OTBETA MOIKHO YTOUHUTD:
OymeT Ju ILIaBaTh B BOJE ILIacTHHKA mu3 sKesaesza? Clenyrmoolnuil imar
I03BOJIAET IOCTAaBUTh Yy4eOHYI0 IIPO0JIeMy, AeMOHCTPUPYETCS OIIBIT
IO ILJIABAHUIO JIE3BUsA OPUTBHI HA IIOBEPXHOCTU BOAbI. Ilouemy Jjes-
BUe He ToHeTr?

IToxa Ha BOIPOCHI BO3MOJKEH OOINMII OTBET: 3TO HOBOE SIBJIE-
HUe, Ha Jie3Bue OPUTBLI AefCTByeT BePTUKAJIbHO BBepX cuja. A Mo-
JKeT ObITh, aT0 cuaa Apxumena? (OTBeT c MOMOIIBIO SKCIIEPUMEHTA.
Ecau snesBue OpUTBBI OONYCTUTHL Ha BOLY OCTPUEM, TO OHO YTOHET.)
Bonpocwl: peiicTByeT Ju Ha Jie3Bue OpuTBBI cuyia Apxumena? Ilocra-
TOYHO JIX 9TOM CUJIBI JJIsI TOro, 4T00OBI oHO miIaBago? Kakoe mpezamoJio-
JKeHHe MOYKHO BBIJBUHYTH Ha OCHOBE ITPOBEIEHHBLIX SKCIEPUMEHTOB?
(OrBeT. Ha moBepXHOCTU BOABI Ha Jie3BMe OPUTBHI AeHMCTBYeT CHJA,
HampaBJeHHas BBEPX; OHA CPAaBHUMA C CHUJION THAMKECTU JIE3BUII.)
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Tabauya 22
HnoxocTs

Onpemenenue MoaeaIn

* MoJseKkyJbl IPEeACTABIAIOT B BUIE E |
IIapUKOB, PACIIOJIOKEHHBIX I
IIOYTH BILJIOTHYIO \

* MoJseKyJbl KOJIEOTI0TCA 0

OKOJIO IT0JIOKEHUSI PABHOBECUS,
BpeMs OT BDEMEHU «IIePeCcKaKuBasi»
HA HOBOE MeCTO

e MoJieKyabl B3aUMOIEHCTBYIOT
Ha paccrosauuu, £, ~ E

CBoiicTBa, ABJICHUA MKT-monmean

Hcmapenue
Texyuectsb
TexydecTh — «II€PECKOKU» UACTHUI]
B HAIPaABJIEHU U BHEITHUX JE€NCTBUN
H,O
Huddysusa 2 o O
Cu,SO, |- ® -0

IToBepxHOCTHOE O O O
HaTAXKeHue ;
o OO0 O
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o??o o?o 0 0

o 0" o o 0o O @
(a) (6) (5)
Puc. 99

2. Utak, Ha IMOBEPXHOCTHU BOJBI Jie3BMe OPDUTBBI HE TOHET, a €CJIU
ero HOTPY3UTHh IEJIUKOM B BOAY, TO OHO IIOTOHET. BbL60d: moOBEpX-
HOCTb JKUIKOCTU o0JiazlaeT OCOOBIMHM CcBolicTBaMu. Kaxkume ke 39TO
cBoiictea? [lis orBera paccmarpuBaercsi MKT-mopmesns moBepXHOCT-
HOTO cioa »Kugkoctu (puc. 98). OOGCy:KIaroTcA 60npoCyl: TOUEMY
MOJIEKYJIBI BHYTPU JKUIKOCTU HaAXOAATCA B 0ojee TNIyOOKOM «IIOTEH-
nuaiabHOM sme»? (CpaBHHUTe B3amMOAeHCTBUE YaCTHUIILI HA IIOBEPX-
HOCTH ¥ YACTHUIILI BHYTPU JKUAKOCTH.) MI3MeHseTCA JI IOTEHI[UAIb-
Has 9HEePrusd MOJIEKYJIbl IIPU IePexo/ie U3 TJIyOMHBI HAa IIOBEPXHOCTH
KUTKOCTHU?

Ha pucysake 99, a—e6 mokasaHO B3aUMOJAENCTBUE MOJIEKYJ B MO-
MeHT Oo0pas3oBaHUA IIOBEPXHOCTHOTO cJjos (cMm. puc. 99, a, 6) u B
MOMEHT AefCTBUS IMOBEPXHOCTHOTO CJIOS HAa MJIACTUJIMHOBBIA IIAPUK
(cm. puc. 99, 6). Pesynbrupytomas cuna F,, fefCTByOIasd Ha MOJe-
Kyay BHuU3 (puc. B Tabiyi. 22), TOJIBKO B IIEPBLII MOMEHT HEe CKOMIIEH-
cupoBaHa. B pesysbTare HEOOJBIIIOTO CMEIEHUS YaCTUIL], BOSHUKAET

cuJja, HalpaBJieHHAas BBePX; B KOHEYHOM UTOTe MOJIEKyJia HaXOAUTCA
B paBHOBecuu. IIpaBna, He HaJO 3a0bIBATH O ABUIKEHUU MOJEKYJI.
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Puc. 100

150

3. BzammogeiicTBre YacTHI] ITOBEPXHOCTHOTO CJIOS
(pasmep HECKOJBbKUX AUAaMETPOB MOJIEKYJIbI), UX BJIe-
UyeHHEe BHYTPhb KUAKOCTH MPUBONAT K HATIKEHUIO
TIOBEPXHOCTHOTO CJIOS. ITO BBIPAsKaeTcs B CTPEM-
JeHUU KUJKOCTH COKPATUTH CBOIO CBOOOIHYIO IIO-
BEPXHOCTh (I€MOHCTPUPYETCS OMUBIT C IIPOBOJIOUHBIM
kKoabioM (puc. 100), mpu BO3MOYKHOCTU — OIIBIT
Ilnato). BosHuKaeTr aeiicTBHMe MTOBEPXHOCTHOIO CJIOS
Ha TeJo, HaXOHsAIleecs Ha IIOBEPXHOCTH KUIKO-
cTu. IJTO [OEeHCTBUE OIVCHIBAIOT CHJIOW MOBEPXHOCT-
HOTO HaTs:KeHHdA. Jlydlrle Bcero eé cyliecTBOBaHUE
MOKAas3aTh C IIOMOIIBI0 OKCIIEPHMEHTA: K3MepeHue
nericTBUA MbBLIBHOW IILIEHKM Ha KapKac, paMKy
(puc. 101); omeHKa CHJIBI ITOBEPXHOCTHOT'O HATAMKEHUS
IO 3HAUYEHUIO CHJIBI TsyKecTu Teaa (cm. puc. 99, 8).

OT 4Yero 3aBUCHUT CHUJIa IOBEPXHOCTHOI'O HaTsKe-
Hus? C IOMOIIBIO 9KCIIEPUMEHTA WJU CO CCBHLIKON
Ha SKCIIEPUMEHT BBISICHSIOT, YTO CHUJIA 3aBUCHUT OT
OJAVHBI TPAHUIBI TOBEPXHOCTHU KUAKOCTHU, OT BUIA
KUJIKOCTU. 3aBUCUMOCTD CHJIBI IIOBEPXHOCTHOTO Ha-
TS)KEHUS OT BUJA KUJKOCTU BbIpasKkaeTcs Koaddu-
IIEeHTOM IIOBEPXHOCTHOT'O HaTsKeHuA o. Mrak,

_F_ A
°T T T s
Jia mI€HKU ¢ IBYMs IOBEPXHOCTSIMU

_F
c =5
B saBucumocTu oT ¢TI M TemMmna pPabOThIl yUM-
TeJsI M YYEHUKOB IIPU U3YUYEHUU HOBOT'O MaTepuaJia
JOIIOJTHUTEJHHO O0CYKIAI0T 80NPOCHL: B KAKYI0 CTO-
POHY IeHMCTBYeT CHJIa IIOBEPXHOCTHOTO HATAMKEHUS
B ONBITE C IIPOBOJIOYHBLIM KOJbIIoM (cM. puc. 100)?
WsmenuTcsa jin cujia IMOBEPXHOCTHOI'O HATAMKEHUS B
OIBITE C PAMKOM, ecii B BOILYy A00ABUTL HOBapeH-
HYIO COJIb?
II1. Pexomenayem pemuth 3agauy: I1., Ne 911.
IV. HJomawmnee sadanue: II., Ne 912; ungmuBuny-
aJIbHO MOTYT OBITh IIPEAJIOKEHBI 3aaHu .
1. HMccnemoBaTh, IIO4eMy IIPM OTOABUTAHWU JIOMKKU, IIO
BBIITYKJIOI CTOPOHE KOTOPOU CKATHIBAETCS CTPYS BOZHI,
OT IIOTOKa BOAbLI Tpe6yeTca HEKOTOpoe yCuiue. MosxHO
JIA 9TO AENCTBUE M3MEPUTH MM XOTsI Obl OIEHUTH?

OGopyaoBaHHUe: MeTalJIMUuecKas WJIN Jepe-
BAHHAS JIOMKKA, KPaH BOJOIIPOBOIa (CTPYys BOIbI).

2. W3yuuTh maaBaHUEe UTOJKU Ha IMOBEPXHOCTU BOJBI.
Kak ciemyer mHOJNIOMKUTH WTOJIKY, YTOOBI OHA He



yrouyna? Ilouemy miaBaiolas WIOJKa TOHET, €CIH B BOAY J00ABUTH
KaIlJII0 ONeKOJIOHA WJIMW ONYyCTUTh Kycouek MbLia? Ilouemy Ha mo-
BEPXHOCTL rOpAvYeil BOABI He yAaérTcs MOJIoKHUTL uroiaky? Ha ocHose
HaOJII0TaeMbIX ABJEHUHN OIEHUTH CUJIy ITOBEPXHOCTHOTO HATAKEHUA,
KOTOpas AeWCTByeT Ha UTOJKY.

Ypok 4*. PeweHue 3apay (pes3epB yuutens)

Ypok 5. CTpoeHne u CBOMCTBA KpUCTAJJIN4ECKUX
n amMmopdHbIX Ten

3amauM ypoka: BBECTH HMOHATUS O KPUCTAJLINUECKUX U aMOPMHBIX
TejaxX, OBHAKOMUTH C MOJEJAMHU UX CTPOCHUS; OIPENeJUTH O0Iue u
0COOeHHBIE CBOMCTBA TBEPABIX TeJ.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. BBemenwme: mOCTaHOBKA 3—4 Coob11ieHre YUUTes
y4eOHBIX IIPO0JIEM YpPOKa

II. U3yuenue HOBOTO Ma- 30—35 Pacckas ¢ asmemenTamu Ge-
Tepuasa cenpl. Tabauma. Oxcmepu-

MEHT
III. TloagBenenme UTOTOB 5—9 OTBeTBI HA BOIIPOCHI
IV. Momamnee 3amanue 1—2 Coo011eHne yuYnTesis

I. Beceda no seonpocam: uro taxkoe TBEpmoe Teno? Ilouemy TBED-
Ible Tejla MMeEIOT TaKoe 0OJIbIlloe 3HAUYeHMWe B KU3HU uesioBexka? Ka-
KOBBI THUIIUYHBIE CBOMCTBA TBEPABIX Tea? KaKOBBI XapaKTEPUCTUKU
CBOICTB TBEPABIX Tea?

II. Nsyuenune HOBOTO MaTepuajia OpraHudyercs B (hopMe JEKIIUU.
PaccmarpuBaioT OCHOBHBIE CBOMCTBA TBEPABIX TeJI W UX O0BbSCHEHUE
Ha OCHOBE MOJIEKYJISAPHO-KMHETUYECKON Teopuu.

1. Beceda no eonpocam: 4yeM C TOYKU BPEHUA CTATUCTUYECKON
busurm passnyarTcAa TBEPAbIE, KUJKNE U ra3zoo0pasHbIe BeriecTBa?
MeHnseTca i coCcTaB BeIlECTBA IIPU IIEPEXOJle €ro M3 YKUIKOI'0 CO-
cTossHUA B TBEpJoe cocrosguue? Kak msamMeHseTcA ABUKEHUE W B3au-
MoOJelcTBre YacTHUIl IPU KOHAeHcaluu rasa B Kuakoctb? (OTBeT.
WNsmensieTcsa xapakTep ABUIKEHUS: XAOTHUUHOE NBUKEHUE MeHseTCs
Ha KoJiebaTeJbHOE M <«IEPECKOKU»; M3MEHSAETCS XapaKTep B3amMO-
IeficTBUSA: PACCTOSHME MEKAY YaCTUIlaMHU yMEeHbIIAaeTcs, IJIyOouHa
«IIOTEHIIUAJBHON AMBI» yBeauuuBaeTcd.) Kak usmMeHAeTcsa ABUKEHUE
W B3aWMOJeificTBHEe YACTHUIl IIPU IIePexOojie BelecTBa M3 KUIKOr'0 CO-
croAgHusa B TBEpmoe cocrosuue? (OrBeT. «IlepecKoKM» YacTHUIl IIpe-
Kpall[aloTcs, CTAHOBATCS peke. PaccTosgHMe MeXIy YacTUIaMU K3-
MeHAEeTCSA He3HAUYUTEJIbHO, HO IIOJOXKEeHWe YACTHUIL YIIOPAJOUNBaeTCs.
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Tabauya 23

CocrosiHUE BeliecTBa
CBoiicTBa
Tas JKugrocts Tsépmoe Teao
IInorHOCTH Bozpacraer D =
Coxpansaer
3aHUMaer
. IToBTOpsIET B IIVPOKUX
Dopma BCE BO3MOYKHOE
dopmy cocyna rpaHnIax
IIPOCTPAHCTBO
CBOIO (hopMy
ITpouynocTs Bospacraer =x I—tl’ =

3a CcuéT CcyIecTBOBAHUSA [TaJIbHEr0 MOPAAKA yBeJIWuuBaeTcs TIIyou-
Ha «IIOTEHIMAJbHON SMBI» — YaCTHUI[bl B3BAUMOJEWCTBYIOT CUJbHEE.)
OCco06eHHOCTH CTPOEHUA, NBUIKEHISI U B3aMMOAEHCTBUSA UACTUIL Belle-
CTBa OO'BSICHAIOT €TI0 OCHOBHBIE CBOMCTBA B TOM WJIM WHOM arperart-
HOM cocTosaHuu (Tabs. 23).

2. Mup TBEpPABIX TeJ pasHooOpaseH. Ho B pusmKe pasjnyaioT ABa
KJacca TBEPABIX TeJl — KpHUcCTaJauuecKue u aMopdubie (Tabi. 24).
KaxoBbl ux ocobeHHOCTU?

Pacckas yumresns HauuHAeTCA C PACCMOTPEHUSA CTPOEHUA KpPU-
CTA/INYEeCKNX u aMOp@dHBIX Tes (yuebHUK, puc. 12.14; rTaba. 24).
Vyuresnb NEeMOHCTPUPYET MOJENIUN PEUIETOK KPUCTAJJINYECKUX TeJ,
usmeHenre (GOPMBI aMOPMHBIX TeJ (BOCK HUJIW TyAPOH B BOPOHKE),
AHMB30TPOIINIO ¥ M30TPOIUIO TEILJIOIIPOBOAHOCTHU THUIica U cTekJa (19,
c. 165—169).

Bonpocs. 0s opzaHuszayuu Oecedvl: 4eM Pa3JIUYAIOTCA MOHO-
KpHUCTANINUYEeCKNE W MOJUKpPUCTAJInUYecKue TBEpabie Tena? Ka-
Kue o0mume cBolicTBa OOHApPYsKE€HBI B CTPOEHUU KUAKOCTEH U
aMopdHBIX TBEPABIX Tea? (OrBeT. OTCcyTCcTBUE OAJbHETO HOPSAM-
kKa.) MoHO am ckasaTb, 4YTO aMOP(HOE TeJO0 — DTO KPUCTAJI-
JMYecKoe TeJo ¢ MHOKecTBOoM nederToB? Kak OyayT m3MeHATH-
cs cBoOiicTBa TBEDPAOTO Teja NPU YBEJIWUYEHUHU Uucaa AedeKToB
B ero kpucraiaaudeckoin pemétrke? (OrBer. Bymer BospacraTh
TeKy4YecTh, MNOABUTCA HHTEPBAJ TeMIepaTypbl NJaBJIeHUS, U3-
MeHATCA MexXaHHWUecKue cBoiicTBa...) Ilouemy merTasyibpl, KOTOpPHIE
OTHOCATCA K KPUCTAJJIUUYECKHM TejgaM, He 00J/iagaroT CBOMCTBOM
armzorponunu? Coxpanserca au (GpopmMa KPUCTAJIJIOB AJIS OAHOTO U
Toro ke BemecTtBa? (OOUH M3 IMIKOJBHUKOB NeMOHCTPUPYET BbIpa-
IIeHHBI KPUCTAJJ MEIHOTO KYIIOpoca, TOBOPUT O pasHooOGpasuu
KPHUCTANJINUYECKUX PEIETOK.)

3. OmHUM M3 BasKHEMWIIINX CBOUCTB TBEPIABLIX TEJ ABJSAETCA UX JIU-
HellHOe M 00'BbEMHOE pacliMpeHue Npu HarpeBaHmu. [leMoHCTPUDYyeET-
CsAd W3BECTHBIM OMBIT C IIAPUKOM U KOJbIOM. IloueMy TaK IPOUCXO-
nut? Kak MKT o0bacusaer auHeiinoe pacmiupenue tena? (IlogpoGHee
cMm.: Caypos 0. A. MonexynapHasa ¢usuka: Momeiu ypoKOB. —
M.: IIpocgerrenue, 1998.)
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III. TIpu pasBEPHYTOM ¥ TOJHOM W3yYeHUU HOBOTO MaTepuaJia
HOoABEleHIe UTOTOB IPOBOAUTCS IIPU IIOBTOPEHUU OCHOBHHLLX 60NPO-
C08: KaKOBa MOJIEKYJISIPHO-KMHETHUUYECKAsd MOJeJb TBEPAOro TeJsa?
KaxkoBbl OCHOBHBIE CBOMCTBAa TBEPABLIX Tesi? OT uero 3aBUCAT 5THU
cBoiicTBa coryiacHo MKT? Mo:kHO Jiu HpeacKasaTh CBOMCTBa TBEP-
JIOTO TeJjia, eCJIV U3BECTHHI €T0 CTPOeHUEe U B3aUMOJeICTBUE JacTuIr?

IV. Jomawnee s3adanue: § 78.

Ypok 6*. MexaHu4yeckue CBOMCTBa TBEPAbIX Ten

3amaum ypoKa: IPOJOJIKUTH 3HAKOMCTBO CO CBOMCTBAMMU TBEPIBIX
TeJ U CPeICcTBAMU WX ONHcaHus; chOpMUPOBATHL YMEHUE OIMCHIBATH
nedopmamnuu Ha ocHoBe MKT.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxbI
I. TIlocraHoBKa y4eOHOU 20 ®dpoHTANEPHOE NOBTOPEHUE.
npobsiembl. V3yueHue HO- Pacckas. Becema. Pa6ora c
BOTO MaTepuaja Tabaunei. OIbITBI
II. Orpaborka 3HaHUI 20—25 DpoHTANBHBIN SKCIEPUMEHT
III. JomarrHee 3amaHue 1 3amnmuch Ha JOCKe

I. TTocse KpaTkoro (ppoOHTAJIBLHOTO HOBTOPEHUSA IIEPEXOAAT K U3-
y4YeHU0 HoBoro MarepuaJja. OCOOEHHOCTHM M3Yy4YeHUs COCTOAT B CU-
cTeMAaTHU3aluy 3HAHWMN, UX IIOBTOPEHUHN U YIJIYOJIEHWH; JKeJIaTeIbLHO
BBIJIEJIUTH SBJIEHUS WJIU cBoiicTBa Ha ocHoBe MKT.

1. C TBépapIMUu TejaaMu, 6€3 KOTOPBIX JKM3Hb UeJOBEKA HEeBO3MOJMK-
Ha, IIPOMCXOAUT MHOTIO PasJUYHBIX ABJeHuii. C HEKOTOPBIMU U3 HUX
MBI YK€ 3HAKOMBI: TeIJIOBOe pacHiupeHme, medopmainua u Ap. Ilpu
nedopManu IPOABJAIOTCSA BasKHBIE IJII MPAKTUKU CBOMCTBA TBED-
moro Teaa (tabu. 25).

2. Yuurenb BbIZeNsdgeT Buabl nedopmaruii (pacTasKeHue, CIBUT,
KpydeHHe; yOpyrue, IJacTUUYecKUe U MAp.), AEMOHCTPHPYeT HX Ha
npumepe Jactuka, momenu (9, c. 169).

3. Kak onwmchIiBaTh CBOMCTBa TBEDPAOTO Teja — OCHOBHAaA Yyueo-
Has npoosema ypokra. CpencTBa onmcaHusa OObIUHBIE: a) GU3UUECKUE
BeJIMYMHBI, Hampumep moayJb IOHra, KOTOpBINI XapaKTepusyeT CO-
IPOTHUBJIAEMOCTE MaTepuaja yupyroi medopmamuu; 06) 3akon I'yka,
yCTaHaBJIUBAIOIUN CBA3h NeNCTBYIOHUIEH CHUABI U YAJUHEHUA IIPU
yupyroiu nmedopMaiun.

3anuch u obcyskaenne sakoHa I'yka B (¢opme o = Ee.

4. YV mocku opraHuadyercs KOJLJIEKTHBHOE pellleHne 3ajgauu.

ITpoBosoka gnuuoi 10 M W IJIOIIAABIO MOMEPEUYHOTO ceueHuss 1 Mm? npu

pactsskenun cuioin 100 H ymamuwmiaacs Ha 1 cm. OmnpegenuTe MOAYJIb

IOnra marepmuasa TpPOBOJIOKHU.
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Tabauya 25

MexaHnuueckue
CcBOIiCTBa
TBEPIBIX TeJI

Onucanue

MAKPOCKOIINYECKOe

MHUKPOCKOIINYEeCKoOe

G =E|&|— zakon

MauJoe cmerieHne

Yupyrocts
Tyxa YaCTHUI] B KPUCTAJLIIN-
Boccranosnenne OA — obmacTtb YEeCKOIf peméTke 5
[IepBOHAYAJIBHOI] yIpyrocTu a 0&d o
¢hopMEI rTOCTE (cM. rpacpuk) o & o
peKpalieHns G1— npegen 000 ZO 000
BO3JEICTBUA YIPYroCTI ly 10 000
(nJ1a pe3uHbI ©0o0
€1~ 80 —100%) OO0 O0O0 0000
CKoJibsKeHNe BHEIITHIX
Texyuects CJIOEB KPUCTAILIN-
YECKOIl peréTKu
Y nnuueHne -
MaTepuaJa —_—
IIPaKTUYECKU 0 ~ O00O0OO0O0O0OO
6es yBesuueHns €188 &3 &€ 00000000
O0OO0OO0OO0O0OO0OO0
Harpysen CD — obsacTb Q0000000
TeKy4ecTn
MarepuaJa
Gg — mnpenen
TeKy4ecTn
CKOJIbsKEHIIE CIIOEB
HJIaCTI/I'-IHOCTI) RpMCTaJIJII/I‘IeCKOf/‘I
peléTKn
Viamenenne ¢op- AC — obnactb Oes paspeiBa cBA3€H
MBI VI Pa3MepoB ILJIACTUYECKUX 0oco0o0obd
TeJa mocye nedopmarit 000060

NpeKpalleHnsa (mns cramu €1 > 1% - 009000
pexpary i 1>1%) 003000
Harpys3Ku 000000
, 000000
0000000
XpynKkocTh G3— mpenen
o pOUHOCTH Paspyienne )
aspyliIeHne (ot wyryHa KPUCTATIIIeCKOT
MaTepI/I6aJIa €5 = 0,45%, 11t cramu pEI_I_IETIéI/I
py HeBOJIBIINX €3 = 15%, 715 4yTyHa pu HeOOJIbIINX
nedopManax IedopMalmax

G3~0,65—1,30 I'lla)
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II. dpoHTanbHO OpraHuUsyeTcda HEOOJBIIIoe
SKCIepUMEeHTaJlbHOE HCCJIETOBaHUE
yupyro# medopmanmuu pesmHbl. Ha smcrouxkax
ly YKasaH IMIOPAJOK paboThl: a) HasBaHue; 0) pu-
CYHOK C yKasaHUeM YIJIMHEHWSA, CUJbl PacTd-
skeuuda (puc. 102); B) dopmysibl pacuéra MOLY-
aa FOHra; r) ogHO-IBa M3MEPEHUs IIPU PA3HBIX
cujax; 1) BBIBOALI O BBIMOJHUMOCTUA 3aKOHA
|| T'yka.

III. JomawHnee 3adaHue MOKeT OBITH BBI-
TIOJIHEHO B BHUJe 0DOPMJIEHUA OTUYETA U OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

m
Ypok 7*. PeweHue 3apady. CamocTtoqa-

Puc. 102 TenbHaqa paboTta

FNABA XI. OCHOBbl TEPMOAVWHAMUKHU

ITpu mBydyeHMM TEMBI YyUYUTEJIO CJIEAyeT OPUEHTUPOBATHCA Ha (Oop-
MHUPOBaHUE CJIAEAVIOININX WNHTEJIEKTYAJbHBIX U MNPAKTUYECKUX yMe-
HUH:

— BBIAEJATH (PU3UUYECKUNe CUCTEeMbI, KOHCTPYUPOBATh UX MOJEJIN
(C COOTBETCTBYIOIIMMU IIapaMeTpaMM), ONpPeNeATh IITPOUCXOAAIINE
TIIPOILECCHI;

— ONUCBHIBATH ABJIEHUS NPUPOABI W MPUHIUN AENCTBUSA TeXHUYEe-
CKUX YCTPOMCTB Ha OCHOBE IE€PBOTO M BTOPOTO HavaJy (3aKOHOB) Tep-
MOJIWHAMUKM, B YACTHOCTHU OIIMCHIBATh M30IIPOIIECCHI, TEIJIoIepenayy,
00'BACHATH IpUHIIUI paboTsl 1 paccunThiBaTh KIIJ] TemmoBeix MarmH;

— IIPOBOAUTH ONIBITHI 110 M3MEHEHWIO BHYTPEHHEN sHepruu Tejia
OyTEM COBepIIIeHUA PabOThI M COOOIMEHUS KOJMWYECTBA TEIJIOTHI, Ha-
6JIr0o1aTh, TPUBOAUTH IPUMEPhl ¥ XapaKTepU30BaTh TEILJIOBLIE sABJIE-
HUS B IIPUPOJE, TeXHUKe, OBITY;

— ompeneaATh (B Xome pellleHus 3amad) pabory rasa mo rpadu-
Ky 3aBHUCUMOCTHU JaBJIeHUs OT 00'béMa, sHepreTuUYecKue IrpeodpasoBa-
HHUS B CHCTeMe Ha OCHOBE IIepBOro HauaJja (3aKoHA) TePMOAUHAMUKU,
KIII TensoBBIX MaIWH;

— pacKphIBATb MUPOBO33PEHUECKOE 3HAUEHWEe 3aKOHOB TEPMOJU-
HaMUKH, TEILJIOBBIX MAIIIMH B JKU3HU OOIlecTBa, OOCYsKIaTh ITpoOJie-
MBI DKOJIOTMM U YKOHOMUU TEILJIOBON DHEPTUU, O0BACHATH I'DAHUILHI
IPUMEHUMOCTU TOHATUIN M 3aKOHOB TEPMOAUHAMUKU.

Ypok 1. TepmognHamuyeckasa cucrema
n e€ napameTpbl

3amaum ypoka: 03HAKOMUTH C OOBEKTAMHM U3YyUYEeHUS TEePMOIMHA-
MUKU W UX OCHOBHON MOJEJNhI0 — TEPMOAMHAMHUUECKOI CHCTEeMOIl;
IaTh IpeACTaBJIeHWE O PABHOBECHOM COCTOAHUU U HEPABHOBECHBIX
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mpoilieccax; IMPOAOJIKUTE (JOPMUPOBAHME MOHATUIH «COCTOSHUE», «Ila-
paMeTphLl COCTOAHUA», «BHYTPEHHSAS SHEPrus», «paborar, «KOJIUUe-
CTBO TEILIOTHI».

Ilnman ypoka

JdTambl ypoKa Bpemsa, mun IIpuémbr 1 MeTOaBI
I. Isyuenue HOBOro Mare- 20—25 Pacckas yuwurens. Becepma.
puasa PabGora ¢ Tabaunei. 3anuch
Ha JIOCKe W B TeTpajgu
II. Yray6imenue u oTpaboT- 15—20 Pemrenune 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 parumoHa/ibHEe HauaTh C PACCMOTDPEHUSA HOBOT'O MaTepuaJia.

1. Yro u Kax msyuaer TepmommHamMura? C aToro BoOIIpoca HaUM-
HaeTcs paccKasd yuurTesd. IIpu oTBeTe obOpallaeTcss BHUMaHUE HA
ciaenyioliee: a) TepMOAMHaAMWUKa BO3HUKJA B cepenmie XIX B. Kak
Teopud (HAyKa) TEILJIOBBIX ITPOIIECCOB, PAacCMaTPUBAEMbBIX HA OCHOBE
9HepreTUUECKUX IIpeoOpasoBaHmii; 0) TepMoOAWMHAMHKAa He paccMma-
TPUBAET SBJEHUSA HA OCHOBE ABUIKEHUSA MOJIEKYJ; B) TEePMOAMHAMMU-
Ka uaydaeT HamboJiee OOIMe CBOMCTBA MaKPOCKOINUYECKHX CUCTEM,
HaXOOAIIUXCSA B PABHOBECHOM COCTOSHWU, WM TIPOIECChI UX IIepexona
W3 OZHOTO DPaBHOBECHOT'O COCTOAHUA B JAPyroe; I') TepMOAWHAMMUUE-
CKHUIl MeTOJ IIHUPOKO WMCIOJIb3YyeTCsA B APYTUX pasaenax (HUsuKku, B
XUMUU, OMOJOTHH; ) TEPMOAMHAMUKA, KaKk U Jbad (Qusnyeckasd
Teopus WU pasmes (GU3UKU, UMeeT CBOU TPAHUIbl IPUMEHUMOCTH.
Ilosicuum mocnenuee. Bo-miepBbIX, TEpMOAUHAMUKA M3yYaeT CBOWCTBA
MaKPOCKOIIUYECKUX CHUCTEM, 3HAUUT, HEIPUMEHUMa K CHCTeMe U3
HECKOJIBKUX MOJIEKYJ. BO-BTODPBIX, TePMOAWMHAMNKA HE MOKET OBITH
IpuUMeHNMa KO Bceil BcesleHHOM, CAMIIIKOM CJIOKHOM 1 HEOIIpeaeaeH-
HOII (hUBUUYECKOH CcHCTeMeE.

Ilyisa ycBOeHUs BOIIPOCA O MpeaMeTe M3YUeHUs TePMOAUHAMUKHU II0
XOAy YPOKa HEOAHOKPATHO NPOTOBAPUBAIOTCSI OTBETHI HAa B0NPOCHL:
Kakue saABJeHUA (00BEKTHI) paccMaTpuBaeT TepMoauHamuka? Ilpu
KaKMUX YCIOBUAX (PU3UUECKUH OOBEKT M3yuaeTcs HA OCHOBE TEPMO-
nuHamMuku? YTo Takoe TepMommHaMuueckKas cucrema? UTo MBI Ha-
3bIBAEM TepMOAMHaAMHUUecKuMHu mapamerpamu? Ilouemy TepMoamHa-
MHUYECKas CHUCTEMA — 3TO MoAenb? 1A uero MCHOJIB3YIOT MOJEIU
Opu U3yYeHUU (PUBUUYECKUX SABJIEHUI?

OTKpBITHE 3aKOHOB TEPMOJWHAMUKU, UX IIPUMEHEHUEe [JIs OIIKCa-
HUS TEIJIOBBIX IIPOIECCOB, MPAKTUYECKOE HCIIOJb30BAHNE B TeXHUKE
CBHITPAJU Ba)KHYIO POJIb U COCTABUJIU IIEJYIO SIIOXY B PasBUTUU (husm-
KU; II09TOMY IejiecooOpasHo XOTA Obl KpaTKO JaTh 0030p BasKHeM-
IINX OTKPBITUI, paccKasaTb 00 OCHOBATEJNSIX STOH TEOPUMU.

157



2. Becema mpoposskaeTrca IO 60npocam: YTO TaKOoe TepMOJMHA-
Muueckas cucreMa? B KaKuX COCTOAHUSAX OHA MOMKET HAXOLUTLCS?
KakoBbel xapakTepucTuku (mapamMeTpbl) coCTOsIHUsA cucteMbl? Kak u
mouemMy OHM maMeHATcA? Ha sToil ocHOBe HEOOXOAMMO OCO3HAThH U
YCBOUTH JIOTHUKY (IIOCJIENOBATEIBHOCTb) OIIMCAHUA TEIJIOBBIX SBJE-
HUM, yrayOouTh 3HAHUA O BBEAEHHBIX paHee (PM3MUYECKUX BEJIUUYNHAX.

TepMOIUHAMUYECKOH CHUCTEMOI Ha3BLIBAIOT JIIOOYI0 COBOKYITHOCTH
MaKPOCKOIIUYECKUX TeJI, KOTOPhle B3aWMOAENCTBYIOT MeXIy CcOo00ii u
C BHEIIITHUMU 00'beKTaMU IOCPEACTBOM II€pefayuy SHEePTIUHU U BEIecTBa.
PaznanuaioT BHyTpeHHUE TapaMeTphl — TeMIIepaTypy, JaBjJaeHUe, Mac-
Cy, KOHIIEHTPAIINIO, TEeIJIOEMKOCTb U JIP. U BHeIIHHEe — 00BEM, (op-
my. U30IupoBaHHON IO aHAJOTHUU C MEXAaHWKOII Ha3LIBAIOT CHUCTEMY,
He B3aMMOJEHCTBYIONIIYIO C APYTUMU CHUCTeMaMu. BbliesieHrne TepMo-
OUHAMUUYECKOII CUCTEeMBI cpenu (pu3ndecKuX OO0BEKTOB, a TeM OoJiee
ompenelieHe €€ KaK M30JMPOBAHHON — Bcerga MmojaeaupoBanue. Ilpu
OTCYTCTBUU B3aMMOJAEHCTBUSA IMapaMeTphbl (Kakue?) CUCTeMBbI OCTAIOT-
CA TOCTOAHHBIMU, U TAKOE€ COCTOSHNE HA3bIBAIOT PABHOBECHBIM WJIU
cratuuyeckuM. Ha rpaduke B 00601 KOOPAMHATHOM CHUCTEME PaBHO-
BECHOE COCTOsIHIE u300pakairoT TOuKoi. IIIKOJbHMKM JOJIYKHBI IIO-
HUMaTh, YTO TEPMOJMHAMUYECKAA CUCTEMA, HAXOAAIIASACA B PaBHO-
BEeCHU, — DTO OCHOBHAA MOJeJh OOBEKTOB B TEePMOAUHAMUKE.

s mocyieoBaTeILHOTO OIIPEIeJIEHNA TePMOAUHAMUUECKOUN CUCTe-
MBI, IJIsI JJOTUYECKM SICHOM IIOCTAHOBKU M PEIleHUs BOoIIpoca 00 omu-
CaHUU IIOBEJEHUS CUCTEMBI CJIEyeT BBECTU IIOHATHE O BUIE B3aMMO-
melicTBUsA cucTeM. TemIoBBIM MOKHO Ha3BaTh B3aUMOJEMCTBUE MErK-
Iy CHUCTeMaMu, IIPU KOTOPOM He IIPOMCXOIUT COBEPIIeHUs pPaboThI.
B pesyabTaTe nusmeHsaeTcAa dHEPTUs CUCTEMBbl; MEXaHU3M TAKOT'O B3au-
MOJENCTBUSA COCTOUT B TeIolepemade pasHbIMu ciocobamu. Tep-
MOOMHAMHWYECKHMM MOYKHO Has3BaTh B3aWMMOJENCTBUE, IIPU KOTOPOM
COCTOSHUE CHUCTEeMBbI M3MEHSEeTCA IIOCPEeICTBOM KaK TeIJolepenadwu,
TaK U COBepIIeHuA paboThl. Bbl600: BbIieeHUE cpeny (QUSUIECKUX
00BbEeKTOB TEPMOAMHAMUUECKON CHCTEMBI ONpPeAessdeTcsa IMOCTAHOBKOM
Bompoca «B KaKoM B3aMMOJENCTBUU yYACTBYeT cucTema?».

3. OCHOBHBIM MMapaMeTpPOM TEePMOAWHAMUYECKON CHUCTEMBI, OIpe-
IeJAIUM e€ COCTOsSHUe, ABJAeTca BHYTPeHHAdA 3Hepruda U. Bo-
npocwvl 08 opeanHusayuu Oecedvt: Kak Ha ocHoBe MKT ompemenuTshb
BHYTPeHHIOI0 sHepruio tesa? Ilouemy B TepMOAMHaAMUKE IIPU OIIPe-
IeJleHUYW BHYTPEHHEN HSHEPruy He NOPUHUMAIOT B PACUET SHEPruio
OBUKEHUA W B3aUMONEHCTBUsS 2JIeKTPoHOB B aromax? (OrBerT. Ilpu
OTHOCHUTEJIBbHO HEOOJBIINX TeMIepaTypax BHYTPUATOMHAS SHEPrus
He U3MEHAETCS B TePMOAMHAMWYECKUWX IIPOIlecCcax, IIOITOMY €€ B
ompeseJieHUU He YUYUTHIBalOT.) KakmMu aprymeHTaMu MOYKHO 000-
CHOBATh YTBEP:KJAEHWE O TOM, UTO BHYTPEHHASA DHEPTUS SABJIAETCS
omuHosHauHOU (QyHKIUel cocroaHuA? (OTBeT. CoCTOSHUE CHUCTEMBI
ompenesisgeTcsa ABU)KEHUEM U B3aUMOJEMCTBUEM YaCTHUIl U XapaKTepu-
3yeTcs BHYTPEHHEUN sHeprueii; 6e3pas3jinuyHO, KAKUM CIIOCOOOM CHU-
cTeMa OKasaJjach B JAaHHOM COCTOSHUUW. B ompejesieHne BHYTPEH-
Hell PHePrUU He BXOAAT HU BHEIIHWE CUJIbI, HU XapaKTEPUCTUKU
OpeAIIecTBYIONIEero cocTodHusa.) Kak ompemesuTs nmaMeHeHUEe BHY-
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TpeHHel SHEePruu IMPHU IIepexojie CUCTEeMBbI U3 OJHOTO COCTOSHUS B
npyroe?

II. Yroyb6nénHoe m3ydyeHUEe MaTepuajga U ero orpaboTKa OpraHu-
3yIOTCS TIPU PeIleHUUW 3agad U BBINOJHEHWHU 3ajgaHui. Paccmo-
TpUM HauboJjiee TUIUUYHBIE U3 HUX.

1. Kak u mouemy M3MeHsI€TCA BHYTPEHHSS 9HEPrusA TBEPAOrO Teja
npu miaasjieHun? YTo maMeHsdercsa npu IraBiaeHuu (cm. taba. 18)?

2. Kakoit ras mpu OAMHAKOBBIX YCJOBUSAX 00JiamaeT OOJBLIIeH BHY-
TpeHHell sHeprueil — wupeandbHbIN uiam peaiabubIii? (OTBeT. Boab-
el BHyYTpPeHHeH sHeprueil o6JiafaeT peajlbHBIN ra3, TaK KakK, KPpoMe
KUHETUYECKON SHEPTUM, MMeeTCs U IOTeHIMaJbHasd SHEPrud B3au-
MOJefiCTBUSA YaCTHUIIL.)

3. Kak paccuuTaTh BHYTPEHHIOIO SHEPIHUI0 UIeaILHOTO OJHOATOM-
HOI'O Tasa, HApuMep rejaus, HeoHa, aproHa? MOKHO JI YTBEPIK-
oaTh, UTO dTa SHEPTHA PaBHA CpeaHell KMHETUUYECKOU SHEPTUHU BCeX
yactuir? MoXHO JIM 3alrcaTh CJEAYIOIlee PAaBEHCTBO:

_ 2
U=E-+ E,= E.= E.= N’”T" = gNkT?

Kax mocienmee BbIpa’keHMe MOMKHO WCIOJIB30BaTh MAJA JOKasa-
TeJbCTBa TOTO, YTo U — QyHKIUA cocToaHUA cucteMbl? [louemy Tak
BajKHO BBIPA3UTH BHYTPEHHIOI JHEPTUI0 CHUCTEMBI Yepe3 MaKpPOCKO-
nuueckue mapamerpbl cucteMbl? (OTBeT. IMEHHO 5T IapaMeTphI
MOJKHO M3MEPUTh, 3HAUUT, MOYKHO ONPeNeJUTh U 3HAUEeHWe BHYTPEH-
Hel sHeprum cucrteMbl.) OT UYero 3aBUCUT BHYTPEHHSAA DHEPTUS UMAE-
anpHOoro rasa? (OrBetr. OT TemmepaTyphbl, KOJHUECTBa BEIIECTBA.)
Jokaskure, UTO B MOJEJNM pPeaJbHOTO ra3a BHYTPEHHSAA 9SHEPrusd
3aBuUCHUT elé oT oobéma. (OTBeT. Y peasbHBIX Ta30B YUUTHIBAIOT
9HEPTUI0 B3aUMOAENCTBUSA YACTUIL; OHA 3aBUCUT OT PACCTOSHUA MEXK-
Oy YacTUIlaMH, T. €. OT oO0béMa rasa.)

4. Yemy paBHA BHYTPEHHSS DHEPIUA T'eJIUA, 3aIOJHIIOIIETO adpPo-
crar o6bémMom 60 m° npu paBiaenuu 100 xkIla?

Memoduueckue yrasanus. TeMmuepaTypy reus HaXOAAT U3 ypaB-
HEHUSA COCTOSHUA MIeaJbHOTO ra3a, 3aTeM IIOJCTABJIAIOT IIOJYUYEeHHOE
BbIpasKeHre B (GOPMYJY AJisA BHYTDPEeHHeIl sHEepTruu.

5. BuHyTpeHHAA 5HEPrus OJHOATOMHOIO Tra3a HEKOTOPOW MAaCChI
npu remueparype 32 °C pasua 1 [[3x. OmeHuTe 4mMCIO MOJEKYJ rasa.

Memoduueckue yrkaszanus. VIcCKoMyoo xa-
PaKTEPUCTUKY rasda MOYKHO OIIPEeIenTh, 3Has
YKCJIO MOJIEH Trasa; IOocjJenHee I0JydaeM W3
ypaBHEHUS [JIs SHEPruu HAeaJbHOrO rasa.
Pacuér naér sHauenme mopsagxa 102° gacrurm.

6. na ocCyliecTBJIEHUSA BHYTPUIDET-
MEeTHBIX CBs3ei, /I PasBUTHUSA MBIILIEHUS
IIKOJLHUKOB B IIpollecce HaOmoneHUA QOu-
3UUECKUX SABJEHUH perraeTcsa SKCIePUMEeH-
TajbHAA 3aJada: IMpPeACcKasaTh U II0KasaTh,
B KaKOU HIPOOMpPKe BOJa B3aKUIUT OBICTpee

(puc. 103). Puc. 103
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Memoduueckue ykaszanus. B omgHy HpoOWMPKY Ha TpeTh 00BEMA
HacbIlIaHa CBUHIIOBasg Apo0Ob, 3aTeM B OPOOUPKH (IO OZUHAKOBOIO
ypoBHA) HaauTa Boxa. s HarpeBa HUCIOJB3YIOTCA CIUPTOBKHU C
OOWHAKOBBIM IIIaMeHeM. Bonpocwbl 0nsa opzanusayuu Oecedbvl 1O 3a-
nade: Kakue TePMOAUHAMHUUYECKNE CHCTEeMbl PacCMaTPUBAIOTCA B 3a-
naue? Kakumm mapamerpamum oHu pasuaudaiorcsa? (Orser. Maccoii,
TEMJIOEMKOCThIO, ILJIOTHOCTBIO. M3 CIpaBouHHKAa BBIACHSAETCS, UYTO
yoeabHasA TEMJ0EMKOCTH BOAbl mpuMepHOo B 30 pas3 GoJblile, UyeM y
CBUHIIA, a IIJIOTHOCTH COOTBETCTBeHHO B 11 pas mensblre.) OamHakKo-
Ba JIU BHYTPEHHSAS SHEPTUsS CUCTEM IPU OAUHAKOBOM Temmeparype?
B mensax sKoHOMHM BpeMeHH Heo0s3aTeIbHO HarpeBaTh CHCTEMBI 0
KUIIeHUWsI, HO B 9TOM cJydyae HeoOXOAUMO M3MepeHHe TeMIIepaTyphl.
K 3agaue MOXHO BEepPHYThHCA HA CJIELYIOIEM YPOKe.

III. ITpu moaBemeHMM KWTOTOB YPOKAa CJEAYET BEPHYTHLCA K OCHO8-
HOMY 80npoCcy: UTO Ke Taxkoe TepmommuHamuka? VI B Hauajie ypoka,
U ceifiuac MOKHO OOpaTUTBHCA K CTPYKType TepMommHaMuku. PpoH-
TAJIbHO IIOBTOPSIOTCSA B0NPOCHL: UTO TAKOE TePMOAWHAMUYECKas CU-
crema? Kak ompenessercsa BHYTPEHHAS dHePrus?

IV. Homawnee 3adanue: § 79; moxnanel K KOH(PEPEeHIINH; yIp. Ha
c. 264 (ET9).

Ypok 2. TepMmoguHaMu4yeckme npouecchl

3agaum ypoKa: BBECTH IIOHATHE O TE€PMOAUHAMUYECKOM IIPOIlec-
ce KaK M3MEHEHUU COCTOAHUSA CUCTEeMBbl; PACKDPLITH CBA3bL IIPOIECCOB
CO B3aMMOJEUMCTBUEM CHCTeMBbI C BHEHIHUMHN TejaMu, ¢ pPaboToil u
mepenaduedl TeIwa; OPOAOJIXKUTH (hOPMUPOBAHNE YMEHUU OIPENeJIATHb
TEPMOJMHAMUYECKYIO CHCTEMY, XapaKTepu30BaTb €€ COCTOSHUE U
TIPOILECCHI.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. IloBTOPEHUE U KOHTPOJIH 8—10 ®porTanpHEbIA onpoc. Perrre-
3HAHUN HUe 3a1a4
II. Isyuenne HOBOrO MarTe- 15—20 Pacckas ¢ smemenTamu Oece-
puaja nel. OmBITBEI U UX OOCYsKIe-

uue. Pabora ¢ y4eOHUKOM.
3anucu B TeTpagu

III. ®opmupoBaHNe 3HAHUH 15—20 KonmexkTuBHOE M wWHAWMBU-
U yMeHUit IyaJibHOE DeIlleHUe 3aJau
IV. IloaBeneHue UTOTOB 5—17 OTBeTBI HA BOITPOCHI
ypoka

V. OomarHee 3amanue 1 Coob11ieHre YUUTEIs

I. B mauane ypoKa YyCTHO HOBTOPAIOT [TOMAIIHIOK 3amady wus3
yupasKHeHUsI, GPOHTATBHO 00CYIK/IAI0OT TEOPUIO IPEABIAYIIEro YPOKa.
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MoskHO B3amaTh HECKOJBKO 00-
NOJIHUMEeJIbHbLX 60NPOCO8: KaKue
MOHATUSA TEPMOAMHAMUKU 3anM-
crBoBaHBI u3 MexaHuku? Kaxwne
HOHATUA M3yYaauch B 8 KJacce?
Kaxwve nmouaTusa BBemeHBI Ha mIpe-
OBIAYIEM ypoke?

II. Kax mpoucxomutT wusMe-
HEHUEe COCTOAHUSA TepMOJUHA-
MHUUYECKON CHUCTEeMBI, B UYEM 39TO
BBIPAsKaeTCA, KaK TEOPETHUYECKU
OIMCBIBAETCA — BTO IEHTPAJb-
HbIe YyueOHbLe npobJiemMb. YPOKa.
C moMoIbi0 TPOBEAEHUS OIbI-
TOB W DeIlleHus 3aJad yUuTeIb
(QOpMUpPYET  COOTBETCTBYIOIIHE Puc. 104
TeopeTuUecKue IIpeCTaBJIeHUs.

1. B mpupojie ¥ TeXHUKE PACIPOCTPAHEHO TEILJIOBOE B3aMMOJeli-
cTBUe cucTeM. Hampumep, MeKAy ILIUTKON U BO3AYXOM TeILIOIPUEM-
HUKa npoucxonut Teiionepenada (puc. 104). Bonpocwvl: maMeHAeTCA
au cocrosHue cucrem? Kak qokasaTh, UTO TeMIlepaTypa BO3Ayxa B
TemyionpuéMHUKe usamenderca? Kakwue emé mapamMerpbl BO3AyXa Me-
HaoTca? OT uyero 3aBUCHUT pPe3yJbTAT TEILJIOBOI'O B3aMMOIEHCTBUS
cucrem? (OrBeT. OT pasHOCTH TEeMIEpPaTyp, ILIOIIAAN COIPUKOCHOBE-
HUS, PACCTOAHUSA MEXKIy CHUCTeMaMM’, CBOWCTB OOOJIOUKU CHUCTEMBI —
3epKaJibHasg wiau HeT — u 1p.) CTaBATCA COOTBETCTBYIOIIME OMBITHI
C TEeILJIONNPUEMHUKOM.

Becega mpoposskaercsa Mo gonpocam: Kakue BUIbI TeIJIONepeaadn
BbI 3Haere? lI3MeHsaeTcA JiM BHYTPEHHAA DHEPTUA B Pe3yJIbTaTe TeIl-
gomnepenaun? MoskeT Ju OHa He M3MeHAThCA? Bcerma ju ma3MeHsi-
eTcd TeMIlepaTypa CUCTeMBbI B peadyJsbrare Temmonepenaum? (OTBeT.
Her, manpumep, He m3MeHsAeTcA IpU IaBjaeHuu.) Becerma jim msme-
HAIOTCA [Opyrue IlapaMeTpbl CUCTeMbl — JAaBjeHHe, 00bEM, Macca?
(OrBeT. Her, 5TO 3aBUCUT OT KOHKPETHBLIX YCJIOBUN — U30TEPMU-
YeCcKUil, m300apHbIi uam mHOI mporecc.) Kak masbiBaeTcsa sHeprusd,
mepegaBaemasi B Ipoiiecce TermoooMena? Kax oma paccumTbhiBaeTcs
npu pasHbix mpoieccax? (KoeKTHBHO BCIOMUHAIOT U 3aluchIBa-
T Qopmysbl @ = cmAt, @ = Am, @ = rm.) Ilpoucxogur Jau mpu
TeljI000MeHe IIepexol SHeprum u3 oxHoil (opmbl B apyryo? (OrT-
BeT. Her. Cormacto MKT npu KoOHTaKTe ABYX CHUCTEM C Pa3HOU
TEeMIIepaTypoil YMeHbIIIAeTCsI CKOPOCTh ABUMKEHUS MOJEKYJI B OXHOM
cucTeMe U yBeJMUYMBaeTca — B JApyroi. VIHoe nejio — KaK Harpesa-
HIEe CHUCTEeMblI CKas3bIBaeTcA Ha e€ CTPYyKType.) UTo Takoe yaesbHasd
TermoéMKocTh? Uto oHa xapaktepusyetr? (OrTBeT. CBOiicTBO cucre-
MbI, BBIpaskaiolileecsi B CIIOCOOHOCTM W3MEHAThH TeMIepaTrypy Ha
onpeneéHHOE 3HAUEHWE IPU COOOIIeHUU eJUHUYHOTO KOJUUECTBA
TeIJOThl Ha €IUHUILYy MAacchl.)

2. Bonpocbl: UBMEHUTCSA JIM COCTOSHUE TEPMOJMHAMUYECKOI CHu-
cTeMbl, €cJaW Ha Heé OKasaTh BHEIIHee BO3[eHCTBUe, HaIpPUMep
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cxkaTh rasd mopmiHeM (puc. 105)? Kak sTto Teopetu-
_ . UYecKU (MJIM dKCIEePUMeEHTaJIbHO) mokasathb? (OTBeT.
B yuebHUKe mpuBoauTcA (popMmyJia AJA PabOTHI rasa
A = —pAV. Ilpu pacmimpeHHUM Tra3 COBEPIIAET II0JIO-
SKUTEJIbHYI0 paboTy, T. €. ero BHYTPEHHASA DHEPTUsd
yMeHbIIaeTcsa. JloKaskeM BTOT BBIBOJ C IIOMOIIILIO

Seletd. usBecTHOro ombiTa — puc. 106.) Bonpocwv. 04 op-
‘! fage: 2anusayuu Oecedv. TO Pe3yIbTaTAM OIBITA: KAaKYIO
SIS TEPMOANHAMUUYECKYIO CHCTEMY MBI paccMaTpuBaem?
T .':_’ (OrBerT. Boggyx ¢ mapamum Boabl.) UTO mpoucxomguTt

c raszoMm mpu BbLIeTe poOKu? KTo miam uTo coBep-
maetr mpu sToM pabory? 3a cuér uero M3MeHsIeTCS
sHeprus npobxku? Ha ocHoBaHuMM Yero MbI JejlaeM
BBIBOJ OO0 YMEHBIIEHWU BHYTPEHHell sHeprum rasa?
(OrBer. IToaBieHne TyMaHa CBUAETEJLCTBYET 00 OXJIaKIEeHUU rasa.)
3. OznakomyieHue ¢ rpa@UUeCKMM MeTOIOM BBIUUCJIEHUA PabOThI
rasa HauMHAaeM C U300apHOTO PACIIMPEHUA: M0 YUeOHUKY paccMaTpu-
BaeTcsA BBIBOJ (OPMYJbI, IPUBOJUTCA TeOMETPUYECKOE TOJIKOBaHUE
3HaUYeHUA paboThI. 3aTeM JeJsiaeTcsa 00OOIeHUe NJIA CIydas IepeMeH-
"Horo nmaBieHusa (puc. 107). Ilo pucyHKY HPUBOAUTCA PacCCyKIeHUE:
mporecc mepexoja rasa u3 cocTosAHusS I B cocTossHme 2 MOYKHO pas-
OUTH Ha MaJIeHbKUE YYaCTKH, AaBJeHNe Ha KOTOPBIX MOYKHO CUUTATH
TOCTOSIHHBIM; Torjga oOimas paboTa rasa OymeT paBHa cyMme paboT
rasa Ha 9TUX yYaCTKaxX; B UTOTe IJisd JIIOOOTO Ipolecca B KOOPAMHA-
Tax p—V Takoe reoMeTpHUUYECKOe MCTOJKOBaHWE PabOThI MPUMEHUMO.
II1. ®opmupoBaHUe YMEHUN OPTaHU3YyeTCs CJIEAYIOINIUM 00pasoM:
a) KOJUJIEKTHUBHO peIalTCs SKCIepUMEeHTAJbHAs U pacuyéTHas 3a-
nauu; 60) MHAWBUAYAJIBHO y JOCKHU PEIIaloTCA 3aJadll C UX YCTHBIM
o0Cy:KIeHMeM; B) CaMOCTOATEJbHO DPENIaloTCA 3aJauy U3 II0COOUi,
mampumep II., Ne 389, 390. IlpuBeném mpuMephbl 3amad.

Puc. 105

1. Kak u moueMy WN3MEHAIOTCS IIOKA3aHUA BOAAHOTO MaHOMETpa IIPU
TpeHUu HLIU(OBAILHOM Gymaru o Kooy (puc. 108)? Kakoii BapuaHT
U3MEHEHUsI COCTOSHUSI CUCTEMBI 37[eCh OCYII[eCTBJISAETCS: COBEPIIeHUE
paboTel MM Temsonepenadya?

Hacoc
T = const
/.
\/
Bospyx
B % v
oaa 0 Vl 2 A4
Puc. 106 Puc. 107
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Memoduueckue yxasanus. ONBIT IPOBOAUT ONWH U3 IITKOJBHU-
KOB, He KacasCb PYKaMM KOJOBI.

2. Kak u mouemy u3MeHseTCSA BHYTPEHHSS SHEPTUs rasa IpU IIePexoje ero
u3 cocrosAHuA I B cocTrosgHue 2 NByMs pasHbIMHU cmocobamu (puc. 109)?

3. Ompegenure 1Mo rpaduKy mpoIecca, Kakyo pabdoTy COBepIliaeT ras mpu
nepexone us cocrosuus I B cocrosanue 2 (puc. 110).
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Memoduueckue ykas3anus. JIoTuKa pelieHus: ompejeseHye IIPo-
mecca 1o rpaduKy — OIpefejieHre paldoThl ra3a Ha OCHOBE €€ reo-
MEeTPHUUYECKOr0 HCTOJKOBAHUSI. B TeTpaau BBINOJHSAIOTCS PUCYHKH,
C IIOMOIIIBLI0O YeTBEPTOro rpadukKa gejaercsa 6bLt600: padora rasa IIpu
mepexojie U3 cocToAHUA 1 B cocTosHMe 2 3aBUCHUT OT IIpoIlecca mepe-
xozma; pabora He sABIAeTcA (GYHKI[MEH COCTOSHUS.

IV. IIoBTOPAIOT OTBETHI HA B0MPOCHL: KAKOBHI OCHOBHBIE XapaKTe-
PUCTHUKHU COCTOSAHUS TEPMOAMHAMUUYECKOIl cucTeMbl? MOoOKHO U Ha-
3BaTh TePMOAMHAMHUYECKUMH usolpoliecchl? Kaxkue mapamerpsl rasa
npu sToM uaMeHATcA? Kak MOKHO M3MEHUTh BHYTPEHHIOIO SHEp-
ruio cucteMmbl? Kak rpadumuecku m300pakaroT TepMOIMHAMUYECKUN
npoiecc?

V. HJomawnee 3adanue: § 80, 82; yup. Ha c. 267 (EI'9); II., Ne 405.

Ypok 3*. PeweHue 3apaud

Ha ypoxe opranmsyrr 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 W3yUYEeHHOTO
MaTepuaJa.
Homawnee 3adanue: § 82, 83*; yup. Ha c. 274 (1, 2).

Ypok 5. MNMepBblii 3aKOH TEPMOAUHAMUKU

3amaum ypoKa: BBECTHU IIEPBBHIM 3aKOH TePMOAWHAMHUKM KaK 3a-
KOH COXPaHEHUs YHEPTUU TEePMOAMHAMUYECKOH CHUCTEMBI, PACKPBHITH
ero (pusuuecKoe colep:KaHHe IIPU PACCMOTPEHUN KOHKPETHBIX IIPO-
IIeCCOB; TPOAOJIKUTH (POPMUPOBaHME YMEHUSA OIUCHIBATHL TEIJIOBBIE
IPOILEeCChI C IOMOIINbI0 (PUBUUYECKUX BEJIWYUH U 3aKOHOB.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOABI

I. IToBTOPEHUE 10—15 @DponHTaANBHBIN ompoc. OTBe-
TBI y Jocku. Iuamor

II. Isyuenue HOBOTO MaTe- 15—20 Pacckas yuuresnsa. OnbITeI 1

puaa ux O0bsCHeHMe. 3alucu B
TeTpasu

II1. OrpabGoTka 3HAHUH 10—15 Permtenue samau

IV. IomamrHee 3amaHue 1—2 3amnuch Ha JOCKe

I. ¥V mOCKM IMHCBMEHHO IOTOBATCS OTBETHI IO JBYM TE€MaM: BBIBOJ
dopmyabl paboThI rasa Py M3MEHEHUU ero o0béMa, reoMeTPUUYecKoe
HCTOJIKOBaHME PabOThl HA IpUMepe M300apHOr0 M M30TEPMHUUYECKOrO
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mporeccoB. Ilocae KpaTKoOro oTBeTa MO KOMMEHTHUPOBAHUIO 3aluceit
CIenYIOT 0ONOJHUMe/bHble 60NPOCHL: B KAKOM CJIydae ra3 COBEpIIaeT
pa6ory? Ilouemy pabora He sBJAeTCSI (PYHKIIMEN COCTOAHUA CUCTE-
mbI? Kak TeopeTmuecKu moKasaTh, UTO paboTa rasa mpu M30TepMUUE-
CKOM u m300apHOM mpoilieccax HeomuHakoBa? (Y kaszauue. Ciexyer
HWCI0JIb30BaTh rpaduyecKoe MCTOJKOBAHUE PAa0OThI, YTOUHUTH, U3 Ka-
KOTO COCTOSIHUS B KaKoe mepexoauT ras.) [Ipum KaKuxX yCJIIOBUSX 9TO
cupaBeayguBo? IIpu Kakom ycjioBuuM pabora He U3MeHSAET BHYTPEHHEHN
suepruu cuctembl? (OrBeT. IIpu Temaomepenaue.)

Bo BpeMsi (ppOHTAJBHOTO IIOBTOPEHUSA OPTaHU3YyeTCs aKTyausa-
usA 3HAHUHN II0 60npocam: Kak OIpelessieTcsa IOoJHad MeXaHudyecKas
sHeprus Jio0oii cuctembi? Kak dopmynrupyercsa 3aKOH COXPaHEHUS
HOJIHOM MexaHuuecKoil sHepruu? Korma mpoumcxomuT msMeHeHUEe KU-
HeTNYEeCKOH (Ui moTeHIInaabHOo#) suepruu Tesa? IlpuBequre nmpume-
PBI IIpeBpallleHusa OSHOT'O BUAA dHEPruU B APYroii. B Kakux caydasx
He BBITIOJIHAETCS 3aKOH COXPaHeHUs MexXaHuuecKoii sHepruu? (Y Ka-
3aHue. [[eMOHCTPUPYETCSA OUBIT C IaJeHUeM ILJIACTUJINHA Ha CTOJI.)

II. B Havayie udyueHUs1 HOBOT'O MaTepHaJia cjeayeT chejaThb o0Iiee
MeTomoioTnYecKoe BeBegeHure. OHO KacaeTcs ABYX BOIIPOCOB: MCTOPUU
OTKPBITHSA IIEPBOTO 3aKOHA TEPMOAUHAMHUKHN M CYTHU (CTaTyca) 3aKOHA.

1. IlepBrIii 3aKOH TePMOAMHAMUKN KAaK 3aKOH COXPAHEHUS U IIpe-
BpallleHUsA dHEePruu B TEIJIOBBIX MpoIleccax ObLI OTKPBIT B pe3yJibTa-
Te 0000IeHUsT dKCIIePUMEHTANbHBIX (paxkToB. Ciaeayer AaTh KPaTKYIO
nH(OPMAIINIO O AeATEJbHOCTU IIePBOOTKPLIBaTe /el 3aKoHa. IloJie3Ho
3a4nTaTh OTPHIBOK u3 paborer M. B. JlomoHocoBa «Pasmbrimiie-
HUS O IPUYMHE TeILJIOThI M Xojoma» (Xpecromarus, c. 41—43).

Haxkormienue onbITHBIX (PAKTOB U TEOPETUUYECKUX IPEIIOTOKEHUH
TPOOJIZKAJIOCH NEeCATKU JIeT WM, HECOMHEHHO, ObLIO OYeHb TPYAHBIM.
OueBUAHO U TO, UTO 0€3 yCTAaHOBJIEHUA KOJMUYECTBEHHBIX CBA3eH 3a-
KOH He ObLI ObI HU cHOPMYJHPOBAH, HU SKCIEPUMEHTAJIHBHO IO~
TBep:KIEH. IlepBBIii 3aKOH TEepPMOAMHAMHMKM yCTAHABJIUBAET oOIlIee
CBOJCTBO B3aMMOJEHCTBUS TEPMOIWHAMHYECKHX CHCTEM — cOXpa-
HEeHUe MOJHON 3Hepruu. VI 5TO He 3aBUCUT HU OT IIpollecca, HU OT
0CcO0eHHOCTEeH cucTeMbl (pasMepa, COCTOAHUA, Macchl). Takoil oOImit
XapakTep 3aKoHA of0ecIeums eMy INMHPOKOoe IIPUMMeHeHHe, a OTCIoaa
ero poJib ¥ 3HAUYEeHME KaK BEJINKOI0 3aKOHA (DUBUKH.

2. IMToayuum MaTeMaTH4YeCKyi0 (DOPMYJIHPOBKY I[IEPBOTO 3aKOHA
TepMmoamHaMuKu. Iloc/iefoBaTEILHOCTD pAaCCysKAEHUI TaKoBa: II0J-
Hasg DHEpPrusi TePMOAWHAMHUYECKOM CHCTeMBI — BHYTPEHHAS DHEp-
rus; U3MeHeHNe BHYTPEeHHell SHepruu BO3MOXKHO JIMIIEL 3a CUET Tem-
Jomnepenaun u (UauM) COBepIIeHUsA pabOThI; B MaTeMaTU4YecKoil dopme
aTto uMmeeT Bujg AU= @ + A; pacmiu@poBKa ypaBHEHUs: 3HAKH, 0060-
3HAUEeHUs, APYroil BuA; (GOPMYyJIHMPOBKA 3aKOHA B BUAE HEBO3MOK-
HOCTU CYIIIECTBOBAHUS BEUHOT'O IBUTATEJS IIEPBOTO POja.

ITocie samucu (opmMyJabl 3aKOHA MJIA €ro WJLIIOCTPAI[UU, IS TIOA-
nepsKaHus MHTepeca NeMOHCTPUPYIOTCSA OMBITHI C TEIJIONPUEMHUKOM
¥ BOASHBIM MAaHOMETPOM: U3MeHEeHUe COCTOSHUS TePMOAUHAMUUECKOMN
CHUCTEMBI «TeIJIONIPUEMHUK—Tras» cHadajla C IIOMOIIbIO TeIJolepe-
Jauyu, 3aTeM coBepIlieHueM paboThl (HaTupaHMe), HAKOHEIl, OJHOBpe-
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MEHHO 3STHUMHN [AByMsS cIiocoba-
Mu. Bonpocvl: KakK [I0KasaTh,
YTO BHYTPEHHSS dHEPTUS CUCTE-
Mbl u3MeHumJach? CyllecTByoT
JW WHBIE CIIOCOOBI M3MEeHEeHUs
BHYTpPEeHHE! 9HEPTruu CUCTEMbI?
B kKakom ciaydyae BHYTPEHHAS
9HEPrusl CUCTEeMBI coxXpaHseTcs?
(OrBeT. 3aMKHyTass cucreMma:
HeT TelljIonepefayu W He COBep-
mraercs pabora.)

O BeuHOM [ABUTraTeie Jy4-

Puec. 111 e  BCEro IIOATOTOBUTHL  JO-

KJIa — BBICTYILIEHHE yue-

HUKa. 7Te3ucHblili nJaH paccKasa IIPUMEPHO TaKOW: a) Hallry

[UBUJINBAIAI0 HA3SLIBAIOT MAIIMHHOM, POJb MAIIWH BeJIWKA, OCHOB-

HOEe CBOICTBO MAIIIMH — COBEpIIaTh padoTry; 0) JIIOAU BCerga Med-

Taau 00 wuIeasbHOM MAaIllMHEe, KOoTopas Obl coBepIliaja paboTy He-

OIpeeIEHHO [OJITO; B) NPUMED BEUHOrO [ABUTATEJNsI, OO0bsICHEHUEe

paboTel IO PHCYHKY, BBIBOJ O HEBO3MOMKHOCTU TaKOTO [JBUTAaTe-

na. Jlumepamypa: Ilepensman . . 3anumarenbHada Qusmka.
Ku. 1. — M.: Hayka, 1982. — C. 61—74.

III. Yrayb6smenne maydeHHOTro MaTepuajga um (OPMUPOBAHUE yMe-
HU OpraHmusyeTrcs IIPU CAMOCTOSTEJIbHOM M KOJJIEKTHBHOM PeIIeHUN
3aJlau; COBETYeM YUMTEJI0 BCE BpPeMs Pas3HOOOPA3UTh HNPUEMBI U Me-
TOJBI.

1. Crauasa (PPOHTAJBHO YCTHO YUYEHUKHU OTBEUAIOT HA BONPOCHL:
KaKue BO3MOYKHBI IIPOIECCHI, B KOTOPBIX YyYaCTBYeT TEePMOAUHAMMU-
YyecKas CHUCTeMa «UIeaJibHBLIN ras»? Kak samuchiBaeTcs W UUTAETCS
ypaBHEHUE IIePBOT0 3aKOHA TEPMOAUMHAMUKHU [JIs KayKAOTO cayudas
(puc. 111)? BapuaHTBI OTBET O B:

a) IPOMCXOAUT TeIljIolliepesadya, W HAJ TasoM coBepIiaeTcs pabo-
Ta, T. €. UBMEHSI0TCS 00BbEM, HaBJieHUE, TeMIlepaTypa, BHYTPEHHSS
sHeprusa raza: AU = @ + A;

0) rasy coolIaeTcss KOJUYECTBO TEILJIOThI, CJIeJ0BaTeJIbHO, I'ad Co-
BepIimaeT paboTy, T. €. O0bEM Tasa yBEJIUUUBAETCs; B 3aBUCUMOCTU
OT 3HaueHUl @ M A IPOMCXOAUT U3MEeHEHNe BHYTPEHHEN SHEepPruu:
AU = @ — A;

B) ras HarpeBaeTCsd, BHYTPEHHSsS SHEPrus yBeJIUUYNBAETCs, HAaBJie-
HUEe yBeJIMYUBAETCH, 00bEM ocraércd mpexxHuM: AU = @Q;

T) ra3 oxXJIasKIaeTcs, W HaJa HUM coBepIlaeTrcsa paboTa, T. €. BO3-
MOKHO M3MeHeHUue BHYTpeHHel sHepruu: AU = A — @;

II) Ta3 oXJIaKIaeTcs, TeMIIepaTypa ero yMeHbIITaeTcsA, BHYTPEeHHAA
9Heprus ToxKke yMmeHbIaercsa: AU = —@;

e) cucrtemMa ocTaércsa B paBHOBecHOM coctodumu: AU = 0.

2. YcTHO ¢ (ppOHTAJBHBIM OOCYKIEHUEM MOYKEeT OBITh PacCMOTPEH
npuMep pelleHus 3amaum uld yueOHuKa (c. 282, Ne 3).

3. PaccmarpuBaercsa uYeJOBeK KaK TePMOAUHAMHUYECKAS CHCTe-
ma. Bonpocwvl nyisi KOJJIEKTUBHOTO OOCY:KIEHUS: MOYKHO JIU CUUTATH

L)
&
L)

1 S
ON-1C;
o

o (O e(s

o
Q) 5
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yeJIoOBeKa TepMOAMHaAMNUecKoi cucteMoi? Kakasa oHa: 3aMKHyTas
niau Her? YUTO XapaKTepHO IJsA ABUIKEHHSA TAKOM CHCTEeMBI: COCTO-
AHve miam mporecc? B xaxkux mporeccax OOBIYHO YYaCTBYET CUCTe-
ma? (OrBeT. TemmooOMeH ¢ OKPYIKAIOIUMU CUCTEMaMu, paboTa IIpu
nelicTBUU dYejioBeKa HA APYrue CHUCTEMbI.) 3a CUET Yero HOIJepPrKu-
BaeTCs IOCTOSIHHAsI TeMIlepatrypa (BHYTPEHHSs 9HEpPrus) deaoBeKa?
(OrBeT. 3a CUET IOCTYIJIEHUSA JHEPrUU OT APYTUX CHUCTEM B BUE
OUINKU.) YUUTEJIh UK 3apaHee MPeIynpeKAEHHBIN YUeHUK TPUBOIUT
naHHbIe 00 YAEeJbHOM TeILJIOTe CrOpaHus HEeKOTOPBIX MUIIEBBIX MIPO-
OYKTOB: HAIIPUMeEpP, IIPU YCBOEHHU 1 KI' IIIIEHWYHOro XJie0a BBIAEJIs-
erca okoso 9000 k/[»x suepruu (CrpaBouHuk, c. 119). Kak sanucars
mepBoe HAYajJ0 TePMOJMHAMUKHU AJIA CHUCTeMBI «dejgoBek»? (OTBeT.
AU = Qi — @rennoosmena — A-) MOMKET I 4eJI0OBEK COXPAHATH CBOIO
SHEPTui0 COBepIlleHreM paboThl, Hampumep motupanmneM pyx? C xa-
KOU IIeJIbI0 HCIIOJIB3YIOT OIEKIY, I'PEJKU, BEHTUIATOPHI?

IV. Jomawrnee sadanue: § 84; yup. va c. 275 (EI'9). Unnusuny-
aysbpHO cTaTthda I'. Tenbmroabima (Xpecromarusi, c. 277—281), pac-
cKas o KusHU u geAreabHocTu P. Maiiepa (Baxymos M. U. Becensr
mo dusuxe. — M.: IIpocsemtenune, 1984. — Y. 1. — C. 174—180).

Ypok 6. NMpuMeHeHe NepBoro 3akoHa TePMOAVUHAMMKU
AN ONuUcaHuUs U30MNpoL.EeCcCoB

3amaum ypoka: BBeCTH IIOHATHE 00 ammabaTHOM Irpoiiecce; cdop-
MHUPOBATH YMEHNE HCIOJIb30BATh IIE€PBbIM 3aKOH TEPMOAUHAMUKU IJIS
ONMCAaHUsA Ta30BbIX IPOIECCOB; MPOAOJIKUTH PA3BUTHE TEOPETUUECKO-
r0 MBIIJIEHUSA IMIKOJbHUKOB HPU PEIIeHUU 3a[adu: OCO3HAHUe IeJieit
pellieHusi, TpPOTOBapWBaHWe aHaJIW3a ABJEHUs, paspaboTKa IIaHa
NeCTBUM, OTHONIIEHWE K MaTeMaTUUYeCKON MOJeJu KaK CpPeICTBY
onmMcaHUsA SBJIEHUU, TBOPUYECKOe O0CY’KIeHIe Pe3yJIbTaTOB PeIleH’s
u ap.

Ilman ypoka

Jdranbl ypoKa Bpemsa, muu IIpuémsbr 1 MeTOaBI
I. Isyuernue HOBOrO Mare- 15—20 Pacckas. OmwiTol. PaGora ¢
puaJa Tabaunei, ¢ rpapurKamMu
II. CoBepiieHCTBOBaHIE 20—25 Pemrenne samau. Koutposb
3HAHUU W yMEHUH U OIleHKa 3HAHU
III. IToxBemenue MTOIOB 2—4 3aKJII0UeHNe YUUTeJI
IV. lomamaee 3ajanue 1 3amnuch Ha JOCKe

I. Camas npocras TepMOgUHAMUUYECKAS CUCTEMAa — 3TO UAeaJIbHBINA
ras3; caMble IIPOCTBI€ TPOIIECChl, MPOUCXOMAAIINE C Ta30M, — B3TO M30-
TepMUUYECKUH, M300apHbII U M30XOPHLIA. [IpuMeHUM IMIepPBBIA 3aKOH
TePMOANHAMUKYU IJIA OIMMMCAHUSA dTUX IIPOIIECCOB; IIPOBEPUM, CIIpaBenI-
JUB JIX OH IJIsI 3TOM CUCTEMbI, IIPABUJIbHO JIX OIKUCHLIBAET SHEPreTH’-
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yecKue ImpeobpasoBanma. Bonpocv. Ha nosmopeHue:
KaKue m3olpoliecchl Bam usBecTHbI? C Kakoil pusu-
YeCKOM cumcTeMoi oHu mpoucxomATr? Mo)KHO Jiu Ha-
3BaTh MB0IIPOIECCHI TEPMOAUHAMUUYECKUMU IIPOIEC-
camu? Kak nmpomeMoHCTPUPOBATH U30TEPMUUYECKUH,
n300apHBII W U30XOPHBIN mporeccbl? (YKasa-
Hue. Cirenyer HAaIOMHUTH IIKOJHBHUKAM ONKUCAHUE
YCTAHOBKM U XOJ OIBITOB C cuibpomom — PI,
c. 108 u ap.)

CocTaBuM TaOJIUILY; KAK BapUaHT BO3MOYKHO ¥C-
OJIb30BaHME CIeIlUaJbHOIl Tabauibl (Taba. 26).
Oas KaKkZoro Impolecca B COOTBETCTBYIOIIMI
CTOJIOMK 3alHUCHhIBAETCS IIEPBBIM 3aKOH TEpMO-
IUHAMUKU. Bonpocer 0as opzanuszayuu oOecedvl:
Puc. 112 moueMy IIPU HM30TEPMHUUECKOM IIpollecce He H3Me-
HAeTCA BHYTPeHHAdA sHeprua? (Yxasauwue. Cie-

AyeT BCIOMHHUTH (POpMyJay [Jisi BHYTPEHHEl SHEPTuu HUAeaTbHOTO
raza: U = %%RT.) YTo MOJIMKHO HPOUCXOAUTH IIPU CoKaTum rasa?
(OrBer. 'as momkeH oTgaBaTh 4YacTh sHepruu: @ = A.) CoBepiraert-
ca i paboTa HpU M30XOPHOM IIporecce? 3a CUET Uero M3MeHSAETCs
BHYTpeHHAA sHeprud rasa? (OTBeT. 3a cuér TemioodMeHa: Harpesa-
HUS WU OXJaKIeHus rasa.) Kak sKcIepuMeHTaJIbHO MOKAa3aTb, UTO
BHYTPEHHAS SHePrusd rasa M3MeHseTcA 3a cuér Termsomnepenauun? Ms-
MeHseTCA JIA TeMIepaTypa rasa Opu m3obapHoM Ipoiiecce? 3a CUET
yero? (OrserT. ITlogBogumoe TeImwo MAET HAa HarpeBaHue rasa U Ha
coBepilieHMe MM paboThl IpU paciiupeHuu.) Kak sKcmepuMeHTATb-
HO [OKas3aTbhb, UTO IIPW M300apHOM IIpOIlecce ras coBepIliaer pabory?
(OrBeT. [BUiKeHWEe IOAKpPAIIEHHOTO CcTOJNOWMKA BoAbl (puc. 112)
O3HAYaeT, UTO coBepIlleHa paboTa rasoM; HArpeB BO3AyXa OCYIIECT-
BJsieTcA pykoii.) Kak mokasaTh, 4YTo HaOJMIOAAeMbIil B OIBITE IIPOIECC
n300apHBIH?

Kpome HasBaHHBIX M30IIPOIIECCOB, CYIIECTBYET eIlé OMUH, II0JIy-
YMBINWI HasBaHUE aauabaTHBIA. OTO IPOIECC U3MEHEHUsS COCTOSHUS
CHUCTEeMBI IIPU OTCYTCTBUU TeljiooOMeHa. g MpaKTHUUYECKOH peasu-
3aIuu IpoIlecca CUCTEeMY HaJ0 TeIJIOM30JUPOBAThH, 3aTEM COBEPIIUTH
HaJI Hell paboTy MU CO34aTh YCJOBHUA IJs COBEPIIIEHUs rasoM pa-
00oThI mpu pacinupenuu. IIpu @ = 0 mepBbIl 3aKOH TEPMOIMHAMUKU
npuobperaer Bug AU = A. IIpuuém eciu BHYTPEHHSAS SHEPrus yBe-

Bo3pyx —F:

JuYuBaeTcsi, To A — 3To pabora, coBepiaeMas HaJL ra3oM IIPU €ro
COKATUU; €CJIM BHYTPEHHSS SHEPrus yMeHbIIaeTcsd, TO paboTy 000-
3HavaroT yepes A° — 9T0 pabora rasa mpu ero paciiupenuu. (3ame-

THM, UYTO WHOTZA T'OBOPAT O IIOJOXKUTEJIbLHON M OTPHUIIATEJILHON pabo-
Te.) Kak sKcIeprMMeHTAJIbHO IIPOBEPUTH STOT TEOPETUUECKUI BBIBOJ?
Jlerue Bcero agmabaTHBINA IIPOIECC HAOJIIONATL IIPHU OYEHL OBICTPOM
mporecce — TeIIOO0OMEH IIPOCTO He YycCIleBaeT MNpousoiTh. Bemom-
HUM OIIBIT IO PACIIMPEHUIO0 BO3AyXa IIPH BLLIETE HPOOKU M3 COCyAa
(cm. puc. 106). Mo:xkHO U HaOJIIOJaeMbIi IIPoOIlecC Has3BaTh aguabdar-
HeiM? Kax mokasaThb, UTO BHYTPEHHsS SHEPIrusd BO3AYyXa N3MEHMJIACH?
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Tabauya 26

TZ—)_QJ\JJQ,LL'/JJ-JEJJ\/J'/JJ{EJ ASonNpoueccosE

Pa6ora rasza Saron
ITponece NP paCHIMpPeHun co;(gg;l:::a
p
AU =0
VI3oTepMmuueckmii, Q+A=0
T = const Q=-A=A’
0
VI3oxopHEI
’ = AU
V =const @

0 \%

PA A=p(Vo—V)

HaoSapui W : oAt

Vi

Q=0

Anuab 7
nabaTHBIM, A< — A’

Q=0
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p s mokasa ammabaTHOTO coKa-

THUSA BO3AyXa HA JHO Hpubopa «BO3-

Apnuabara IYIIIHOEe OTHUBO» KJAAYT HEOOJb-

IO KycOueK OO0OKIKEHHOU BaThI,

mpenBapUTEeIbHO CMOYEHHBIH Ma-

IMIUHHBIM MacJoM. Bonpocer 110

pesyJbTaTaM OIbITA: MMOYEMY IIPU

Pe3KoM yaape PYKOI II0 MOPIITHIO

Bara BcubIxuBaer? Kax mabiaromae-

Moe siBJIeHUe OOBACHUTH TEOPeTH-

uyecku? Ilouemy mpu MeIJIEHHOM

Msotepma  CIKATHUM rasa sBJeHHe He HaOJo-
maercsa?

II. Pemtenune 3amay HampaBJIeHO
A4 Ha yriayOJieHWe 3HAHUM, Ha Qop-

MHUPOBaHUE YMEHWI; OJHOBPEMEH-
Puc. 113 HO  OCYIIEeCTBJSIETCS  KOHTPOJb
YCBOEHUSA 3HAHUIM.

1. Ha pocke uso0OpakeHbl rpaUKM ABYX TEPMOAMHAMUYECKUX
npoiieccoB (puc. 113). Kakoit us Hux agmabara, KakKoili — msorepma?
IIpu Kakumx YCIOBHAX ras B 9TUX IMPOIECCaX COBepIaeT OOJIBIIYIO
pa6oty?

Bonpocvt 0ns opeanusayuu Oecedvl: Kaxkas TepMOJWHAMUYECKAS
cucrtema paccmarpuBaetrca B 3amaue? (Orser. Uneanbusbril ras.) Ka-
KOI TpoIlecc HasbIBAIOT M30TePMUUYECKUM? 3a CUET Uero m3MeHAETCs
naBjieHMe rasa IIpu usoTepmuueckom mpoiiecce? (OTBeT. 3a cuér
u3MeHeHUs 00bEMa rasa: IPU yBeJUYEHUU NABJIEHUS dTO IPOUCXO-
IUT B pe3yabrarTe paboThl BHemrHuUX cui.) CoBepitaer ju ras pabo-
Ty B m3oTepMmumuyeckoMm 1mpoiecce? Ilpm xaxux ycaoBuax? (Orser.
T'as pacmupsiercsi, cosepimaeT paboOTy, II09TOMY HEOOXOAWM IIOJI-
Bonx Terta.) Kakoil mporiecc HasbiBaioT agmabaTHbiM? M3mensercs
JV BHYTPEHHAsS sHeprusa B sToM mporecce? Kakwme emé mapamerpbl
cuctembl uamensioTca? (Oreer. Oobém u maBiaenue.) CoBepimaer
au ra3 pabory B aamabaTHOM mporecce? 3a CUET Yero mM3MeHseTcCs
nasjeHue B aToM mpoiiecce? (OrTBeT. [laBieHue, HAIPUMED, YMEHDb-
ImaeTcs 3a CUET yBeJWUEeHUA 00bEMa M 3a CUET OXJIAXKAEHUA rasa.)
Kak moxasarb, uTO ras mpu aanabaTHOM PaCIIMPEHUU OXJIasKIaeTcs?
(Yxasauue. Ciregyer BcnoMHUTH OonbIT (cM. puc. 106), o6paTursca
K IIepBOMY BaKOHY TepMoamHaMuKwu.) VTak, mpM KaKOM IIpoIecce
IaBJieHWe rasa m3MeHsAeTCs cujbHee Ipu uaMeHeHuu ob6béma? (O -
BeT. Ilpu agmabaruom mpoiiecce.) Kak mo rpagpury reomerpuyecku
onpenenuTh pabory rasa? OmMHAKOBBI JU 3HaUYeHUA PabOThI B U30-
opaskénnbpIx mpomneccax? (Orsert. IIpu cixarum raza or odowméma V),
o oobéma V, 60sbIIas paboTa COBEpIIAETCS BHENIHUMU CUJIAMU IIPU
angmabaTHOM IIpollecce; DM pPacIIMpeHUU OT oO0béma V|, Ao o6BEMa
V, 66abpmmaa paboTa coBeplaeTcA rasoM IIPU M30TE€PMHYECKOM IIPO-
mecce.)

2. AmuabaTHBLII OPOIECC MOXKET IPOUCXOIUTHL U B IPYTUX Tep-
MOAWHAMUYECKUX CHUCTEeMaX, HAIpuMep B TBEpAOM Tejae. PPOHTAIB-
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HO HaOJIOJAIOT CJAEAYIONIMM OMIBIT: HOJOCKY PEe3WHOBOM MJIEHKH OT
Bo3aymIiHoro Imrapuka (mamuaa 7—10 cm, mumpumHa 3—4 CcM) Pe3KOo
pacTATuBalT, B KauecTBe HMHIMKATOPA TeMIepaTypbl KCIOJb3YIOT
KOXKY Iexku. Bonpocvl 0as o0cyrcdeHus: TOBeNeHVE KaKOH cucTe-
MBI u3ydaercs B ombiTe? KaKume mapaMeTphbl CUCTEMbl M3MEHSIOTCH?
Kax MBI perucrpupyeMm usmMeHeHue Temieparypbl? VameHsiercsa Jau
BHYTPEHHASA dHepPrus cucreMbl? 3a cuér uero sto mpoucxoaut? Kak
IOKas3aThb, YTO HAJ CHCTEMOI COBepIIaeTcs padoTa BHENIHUX CHJI?
Kak mokasatb, uTo HaburogaeMblil mporecc agmabaTubiii? OieHUTE
BpeMs, B TeueHHe KOTOPOro IIPOIlecC MOYKHO paccMaTpuBaTh Kak
amuabaTtHbiii. (OTBeT. Eciiu IMOJIOCKY Pe3MHOBOM MJIEHKHW PACTATU-
BaTh MEIJIEHHO, TO IIOBBIIIIEHINE TeMIepaTyphbl He PerucTpupyercs,
HO B JIOOOM cJIyuae IIOBBIIIIEHHE TeMIIepPaTyphbl PEe3WHOBON MJIEHKU
perucrtpupyercs He 6ojiee OSHOU CEKYHBI.)

3. Ilpumepsl 3amad Oad KOJNJIEKTUBHOTO UM UHAWUBUIYAJIHLHOI'O

peleHus.

1. Tas, sapuMaromuii 0666mM 2 M° mox masmenmem 1,2 - 10° Ila, usoTep-
MHYECKH paclIiupsaeTcsa, B pe3yJabTaTe 4Yero ero gaBJ/iIieHHMe yMeHbIla-
ercst mo 2 - 10° Ila. IIpoucxomut su mpu sToM Termaooomen? Mosker
JIU TaKoe siBJeHHe HalbJsomaThea 0e3 TemmoooMmena? CoBepiiiaer Jid ras
pa6ory?

\S]

Brryuciure paboTy, COBEPIIEHHYIO BO3AYXOM KOJMYECTBOM BeIeCTBa
1 MoJb TpPU ero M30TePMUUYECKOM pacrimpeHuu oT obbéma 10 a1 mo
oobéma 20 s, ecam rasy COOOINMIN KOJUYECTBO TEILJIOTHI, PaBHOE
5 JIx.

Bonpocwvl: moueMy IIOKasaHUA TepMOMeETpPa YMEHBITAIOTCH, ecJIu
ero IOMECTHUTL B CTPYIO BO3AyXa, BBITEKAIOIEro 1m3 Kamepbl (yT-
6osibHOrO Msuya? YUro HarpeBaeTcs ObICTpee: JIUTP BOIAbI WU JIUTP
Bosayxa? IlouemMy Ipm XOJIOCTOM BBICTPEJie CTBOJI PYKbs Harpesa-
ercsa cusabHee? (OTBeT. Ilo X0ay CcTBOJIa ra3 COBEPINIAET MEHBIIIYIO
pabory, mosToMy OOJbIIAasA YacTh BHYTPEHHEH SHEPruU UAET Ha Tel-
Jomepenayvy.)

B xonme ypoka ofHOMY WJIM ABYM IIIKOJbLHUKaAM IIpejJaraeTcs 3a-
ladya Ha KapTOuyKe JJIA YCTHOTO oTBeTa. /[onosHuUmelbHble 0NPOCHL:
U3MEeHAITCA Ju (POPMYJIUPOBKU 3aKOHOB c TeueHmeM Bpemenu? Ilo-
yemy 9T0 npoucxonutr? Kakue OOBIYHO CJIEAYIOT M3MEHEHUS?

III. ITpu moaBemeHUHM UTOTOB YPOKA HOBTOpsercs Tabauma 26.

IV. Jomawmnee s3adarnue: § 85%, 86%; yup. Ha c. 283 (1).

Ypok 7*. PeweHue 3apay

Ypok 8*. PeweHune 3apad (pe3epB yuutens)

3amauMm ypoKa: pacIpPOCTPAHUTh IIPUMEHEeHWEe INIePBOTO0 3aKOoHa
TepMOAMHAMUKU Ha 0oJiee IMUPOKUU KPYTr TEILJIOBBIX ABJEHUIL; IIPO-
OOJIKUTH (popMHUPOBAHME YMEHUSA OIIUCHIBATH (DU3UUECKUE SBJIEHUS
C IIOMOINbI0 BEeJWYMH ¥ 3aKOHOB; Ha mpuMepe (PAa3OBBIX II€PEXOIOB
IIPOBECTH CPaBHEHWE YHEPreTUUYEeCKOT0 U MOJIEKYIAPHO-KUHETUUIECKO-
IO ONHCAHUI ABJIEHUI.
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Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémpr 1 mMeTOaBI
I. IToTopenue. CosepiiieH- 10—12 Pemenne 3amau. OTBeThI HA
CTBOBaHWE W KOHTPOJb 3HA- BOITPOCHI
HUKT
II. Igyuenue HOBOTO Mare- 15—20 Pacckas yumrens. ONBITEHI.
puaia 3anucu B Terpagu. Becema
II1I. CoBepiileHCTBOBaHUE 10—15 Permtenue szamau
3HAHUU U yYMEHUI
IV. Domauruee 3azanue 1 3amnuch Ha JOCKe

I. ¥V mocku yuenumk pemiaerT s3agmauy: II., Ne 399. ®dporTanbHO
IpOBepPsETCA pPeIleHre NOMAIIHUX 3a/ad, OJHOBPEMEHHO IIOBTODPAET-
csa Teopus.

II. Cpegu TelIOBBIX SIBJIEHUI PACHPOCTPAHEHBI M MMEIOT BaKHOEe
3HaUeHUe B MIPUPOJE, TeXHUKe U OBITY ABJIEHUs, HasBaHHbIe (haszo-
BBIMM II€pPexXoJaMH IEPBOr0 poaa. YUYacTBYIOI[MMH B HUX CHCTeMa-
MU SABJAIOTCS rad WA mHap, *KUJKOCTb, TBEPJOE TEJ0 HUJIU UX COoue-
rauusA. OOBIUHO BHEIIHEH NPUYUHOI IIepexofa CUCTEeMbI W3 OJHOTO
arperaTHOrO COCTOAHMSA BeIeCTBA B APYroe OKAa3bIBAETCA TEIJI000-
MeH, HaIpuMep HCIapeHue BOALI IIPU HATPEBAHUU, OTBEpAeBaHUE
npu oxjaaxkaeHuu (puc. 114). [Ina BbIICHeHUA OPUPOILI (a3s0BBIX
epexoloB BayKHO NPUMEHUTh U TEPMOAUMHAMUYECKHUIl, U CTATHUCTU-
YeCKUU MEeTOHbI.

1. SIBneHue mepexoma JKMAKOCTH B Map U HA00OPOT (MCIIOIB3YeT-
ca tabuuma 20). CHavajga HeMOHCTPUPYETCA OIBIT: MCIIapeH’e BOIBI
npu oObIuHOIT Temmeparype (puc. 115). OGcy:kmamoT 8onpocwvl: Kak
IoKas3aTh, YTO IPOUCXONUT ucnapeHue Boabi? Ha ocHOBe Uero MOKHO
IOKas3aTh, UTO HPOUCXOAAINIMII IIporecc TersioBoii? Mekay KaKuMu

Bopa

\\ \\\\ N\ Mnasnenme

Bepp,oe )'KMp.KOCTb g
\.Teno \ o
AN TBEpAEeBaHHe -

Puc. 114 Puc. 115
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cucteMaMu mpomcxonuT TemaoooMen? IloBemenme Kakoii cCHCTEMbI
Hac mHTepecyeT? 3aBUCUT JU INPOIECC KUCIAPEHUSA OT TEeMIIEPATypPhI
CHUCTEeMBI «KUAKOCTb»? ([IsT oTBeTa AeMOHCTPUPYETCH OIBIT: KC-
mapeHue CUJIbHO HArpeToil BOABI B 0aHOUKe, CTaKaHe; HaOJIogaeTcs
BusyasbHOo map.) O uém sto roBoputr? (OrBeT. O Gojiee MHTEHCUB-
HOM XapaKTepe MCHApeHWs IIPU APYTUX PaBHBIX YCIOBUAX. MOXKHO
M3YYUTH BJIUAHUNE IIOMIAAU ITOBEPXHOCTH JKUIKOCTH, POJA KUIKO-
CTH, BeTpa Ha YCTAaHOBKE C TEIIONMPUEMHUKOM — cM. puc. 115.)
Kakwme mapameTpbl cHUCTEMBI MEHSIOTCA IIPU IIEPeXO0jie JKUIKOCTbh—
nap? (Orser. IlmoTrHOCTH, (OpMa, CIKUMAEMOCTDH, TEIJIOEMKOCTD,
YIPYTOCTh.)

O6msacuuM mporecc ucnapeHusa Ha ocHoBe MKT. Bonpocwsi: usme-
HsAeTcAa Jin cocTtaB uayuaemoir cucrembl? (OrBerT. Her, umenao ua-
CTUI[, Macca CUCTEMbI He M3MeHsIoTcA.) VsMeHsieTcs Jin BHYTpPeHHee
cTpoeHmne cucreMbl? V3MeHseTCsa JIM XapakTep ABUKEHUS YaCTHIL?
Nsmensercsa aum sHeprusa BaaumogetictBua uacturn? (Orser. [a,
MOTeHIMaJbHAS SHEPTUs YBEJIWUYUBAETCs; B UAeaJbHOM rase OHa BO-
00IIle paBHA HYJI; TaKUM 00pas3oM, BHYTPEHHAA DHEPTUA CUCTEMBI
pactér.) Ilouemy mpm KUIEHUUW TeIJomepemada He IIPUBOAUT K W3-
MEHEHUIO TeMIepaTypbl CUCTEMBI? 3a CUET Uero paspyllaeTcd CBA3b
(B3auMoeiicTBME) MOJIEKYJI U MOJIEKYyJia BbLIeTaeT M3 KUIKOCTU 0e3
HarpeBauusa mocienueir? (OTBeT. ATO TIPOUCXOAUT 34 CUET CIaydaii-
HOTO COOOINEeHUA HYKHOM SHEPruu OTAeJILHOM UacCTHIle B pel3yabTaTe
OBUKEHUA OPYTUX.)

2. SIBeHMe mepexona SKMIKOCTH B TBEPAOE COCTOSAHHE M HA000-
pot. [emoHcTpupyercda TasgHme Jbna. OOCY:KIAIOTCA 680npPOChL: KaK
oKasaTb, UTO [AJIS IIPeBpalleHus TBEPAOro Teja B JKUAKOCTh HeOoO0-
XOANMO COOOIIeHIEe ONPEIEeJIEHHOIO0 KOJHUYeCTBA TeILIOThI? Mamews-
eTcd JIM TeMIlepaTypa JibJa, eCJId OH HaXOAUTCA B KOMHATe U TaeT?
ITpoucxomur jgu npu srom HarpeB jabpga? (OrTseT. Her.) IIpoucxomur
au temmoobmen? (OrBerT. [la, MeXAy JBAOM W APYTUMU CHUCTeMa-
MU — BO3JIyXOM, cToJoM u T. II.) Kaxwme cBoiicTBa TBEPAOTO TeJja
meHsoTcsa mnpu ero miaBiaenuu? (OrBer. Mexammueckwue: (opwma,
00bEM, MJIOTHOCTH, IPOUYHOCTh, YIIPYTOCTh; TEILJIOBbIE: TEILJIOEMKOCTD,
TEIJIONPOBOAHOCTh.) YeM O0OBACHAETCA TaKoe pEe3KOoe Uu3MeHEeHUe
cBoiicTe BerectBa? (O TBeT. I3MeHeHNEeM CTPYKTYPHI BelllecTBa, U3-
MeHeHUEeM XapaKTepa ABUKEHUA U B3auMogelicTBusA uvactuil.) Kak
oKasaTb, UTO H3MEHEHNEe CBOWCTB CHUCTEMBI MPOUCXOAUT HE MIHO-
Beuuno? (OrserT. Cienyer obpaTuTh BHUMAaHHEe Ha rpadui IjaBJie-
Hud.) B uém corsiacao MKT ¢usmyecKuit cCMBICJI yAEJIbHOU TEIJIOTHI
TJIaBJIEeHUS?

ArperaTHoe cOCTOsSHUE BeI[eCTBa 3aBUCUT HE TOJBKO OT TeMIIe-
patypsl, HO W OT BHermrHero nasieHus. Ha ocmoBe MKT »sro jserko
00'bAICHAETCA: COKUMAasd Tas3, MOXKHO, He IOHUIKAA TEeMIEepPaTyphl, II10-
JYUYUTh KUAKOCTh. 3HAUHUT, (pasa BeIlecTBa 3aBUCUT OT 3HAYECHUH
IBYX IlapaMeTpoB oxHoBpeMeHHO: T m p. B koopmunarax T—p gusa
Kaskaoii (asbl BelllecTBa, HAIIPUMEP BOABI, MOYKHO JKCIIEPUMEHTAIHHO
OIPEAESINTh COBOKYIHOCTH TOYEK — IIOJIYUYUTH AMArPaMMYy COCTOSHUIM
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PA BeIllecTBa MPU TOU WJIW WHOU TeM-
meparype u nasjeHuu (puc. 116).

****** ] Jlunua CA ompepnenseT COCTOS-
B ! HUs, TPU KOTOPBHIX OJHOBpPEMEH-
upkocts | HO CYIIECTBYIOT TBEPIOE TeJo
K i u ras, JguHua AB omnpeneiser

| COCTOSIHUSA, IIPU KOTOPBIX OJHO-
| BPEeMEHHO CYIIeCTBYIOT TBEpI0e
i TeJI0 ¥ JKUAKOCTb. UTO BHAUUT
|
|
|
|
|
|
|
|
1

Teeppoé
Teno

|
|
oy
npu stom Touxa A? Ilpum Takom
IaBJIEHUU WU TeMIepaTrype s

JAaHHOTO BEIIECTBA CYIIECTBYIOT

B paBHOBecuu Bce Tpu (Pasbl —

|
|
|
|
|
|
l
l TBEpPAOE TeJ0, KHUIKOCTb, Tas;
0 T, T, T ngns BoAgBI TeMmepaTypa TPOWHON
Touku paBHa 273,16 K. Touka K
Puc. 116 ompefiesisieT KPUTUYECKOEe COCTO-
AHUE, T. €. IIPU JAaHHOI U OGOJIbIIIell TeMIepaType TepAeTcsd pasinuuiue
MeKIy SKUAKOCThIO M ra3oM. bBeceja TPOIOJIIKaeTCA II0 80NPOCAM:
KaKue IIPOIlecChl MPOUCXOMAT HNPHU IIepexolie BelllecTBa M3 COCTOSHUSI
1 B cocroaume 2, us cocroanusa 4 B cocroauue 3? Kax sTu mpoiiecchl
Mo:kHO ocylinecTBUTh? (OTBeT. IlepBblli — yMEHBIIIUTL AaBJIEHUE U
HarpeTh BeII[eCTBO; BTOPOM — OXJAAWUTh I'ad U MOBBICUTH JaBienue.) Kak
n300pas3uTh Ha rpauKe IIPOIleCC TASHUA JbJAa, IIEPEHECEHHOIr0 3UMOI C
yauisl B KomHaTy? (O TBeT. JIunua 5—6 #Ha auarpamme.) Kak uzobpa-
SUTH IIPOIeCC IIepexoja rasa B JKUAKOCTHb IPU MOBBIIIEHUN TABJIEHUS?
Kak Ha rpaduxe m300pasuTh IPOIECC KPUCTAJIN3AINN BelecTsa?
III. ITpuBeném mpuMepbl 3agad AJd KOJJIEKTUBHOTO WM WHIUBU-
OyaJIbHOTO PelieHusd.
Samgaum: II., Ne 407— 410.
3amgaua.

OguHaKoBa JIM BHYTPeHHAA sHeprus 1 Kr Boabsl m 1 Kr mapa? Mosker au
yIeJbHAsI TEIIOTa HapooOpasoBaHUsA OLITL paBHOU HyJ0? Beerma jm us-
MeHsieTCs TeMIepaTypa Teja mpu mepemade emy rterwia? Omenure paboTy
BBIXOJA MOJEKYJbl BOALI IIPU HCIIAPEHUM, 3HAs yJeJbHYIO TEIJOTY IIapo-
o6pasoBanusa (2,26 - 10° IIix/kr). Kakyo ycTaHOBKY /[JIs IPOBEPKH IIPe.-
IIOJIO}KEHUS O TMIOCTOSHCTBE TeMIIepaTypPhl KUIIEHUS BOJABI CJIeLyeT BhIOpATH?

IIpumeuanue. MokeT ObITH IIPEIJIOMKEH PN PUCYHKOB, U3
KOTOPBIX CJIeAyeT BbIOPATh HYKHBIN; MOKET OBITh YCTHBIN OTBET C
onucaHueM O0OPYIOBAHUS.

IV. Jomawnee sadanue: 1I., Ne 411.

Ypok 9*. PeweHune 3apay

3amaum ypoka: IPOMOJIKUTHL (DOPMUPOBAHUE YMEHUH OIUCHIBATH
TepMOJMHAMUYEeCKNe IIPOIECCHl C ITOMOINbI0 (MBUUYECKUX BEJIUYUH U
3aKO0HOB, OIIPENeJIsiTh B YCTHOW WM HNHUChbMEHHOII peuml STallbl PeIleHusd
3a7a4, 000CHOBBIBATH IIPAKTUYECKHE W YMCTBEHHBbIE NelCTBUA.
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I. Ypok cocroumT m3 AByX uacTeii: BHauajie OPraHM3yeTCs IIOBTO-
peHue m yriayoOJjeHMe 3HAHUN MIPU KOUIEKTUBHOM U HHIUBUIYAJIb-
HOM peIlleHUU B3ajgad, 3aTeM BBINOJHSAETCA NHUCbMeHHas pabora IIo
Bapuantam. OCHOBHOM 3amaueil OCTaéTCsS BLIJEJCHUE U OIIHCAHIE
TeIJOBbIX sBJeHui. CiemoBaTebHO, HEOOXOIMMO 3HATH OTBETHI Ha
sonpocol: Kakue (PusnyecKre 00beKThI MBI M3yYad HA MPEIbIAYIIIIX
natu ypoxkax? (OrBerT. 'a3, :KUIKOCTH, TBEpPHOe Teso.) KakoBa mo-
neysb nsdydaeMbIx 0o0beKTOB? (OTBeT. TepMmognHaMuUUecKas CHCTEMAa
CO CJeAyIONIUMM XapaKTePUCTUKAMU: BHYTPEHHSS OHEPrus, TeM-
mepaTtypa, OaBjJeHue, 00BbEM, TEIJOEMKOCTh.) KaKme mpoliecchl MbI
usyuanu? (OrsBeT. M3ompoliiecchl ¢ rasaMu, TEIJI000MeH, (PasoBbIe
nepexonbl.) Kakme xapaKTepHUCTMKU COCTOAHUA CHUCTEMBI U KaKUe
CpeICcTBa ONMMCAHUS IIPOIlecca HAM W3BECTHBI?

II. JIBoe-Tpoe IIIKOJBHUKOB BCE BpeMsa pPadOTAIOT y MOCKW; WHIU-
BUAyaJIbHBIE 3amadyy IpejjaraioTcs Ha KapTOuKax, M3 3aJaYyHuKa;
GpoHTAIBHO OOCYKIAIOTCA OTJeJIbHBIe CTOPOHBI peIlleHus 3ajad.

1. Ilpumep pellieHUA 3amadu.

ITpu mepexome m3 cocrosgsHuss A B cocrosHme B ras coseprmraer pabory,

OPUYEM ITPOUCXOAUT U TermaooomeH (puc. 117, a). OguHaKoBas JI1 COBepP-

mraerca padora? OQMHAKOBOE JIM KOJMYECTBO TEILJIOTHI Iepegaércsa rasy?

OIMHAKOBO JIM M3MEHAETCA BHYTPEHHASA DHEPrusA rasa B dTUX ABYX IIPO-

meccax?

Ananus usuveckozo ssnieHus. B terpagu msobpaskaercs rpadur
mporecca, KpaTKO 3aNKChIBAIOTCA HaHHBbIE: 00BEKT — Tras ydJacTByeT
B [ByX DPasHBIX Iponeccax. HyxHOo ompemenuts A,, A,, AU, Q;, Q,
(cm. puc. 117, a).

OueBUAHO, UTO Macca rada OCTAa€TCsA MOCTOAHHOM, T. €. MBI MMe-
eM OHYy TepMoAMHAMHUYecKyio cuctemy. O0a IIpoliecca IIPOUCXOMIAT
npu M3MEHEeHUM BCeX TPEX mapaMeTpoB — o00BbEMa, AaBJIeHUSA, TEM-
neparypbl. OGo3HauuM Ha rpaduke IapaMeTpPbl COCTOSHUI Hauvaja
u KoHIla mpoiieccoB (puc. 117, 6). OHU OAMHAKOBBI IJA OJHOTO U
IPYroro Ipoilecca.

Hoes pewenus. Qna obmiero ciaydad TepMOIUHAMUYECKOTO IIPO-
mecca y Hac HeT (opMyJbl IJjid pacuéra pabOThI, IIOITOMY CJEeAyeT

I p

Puc. 117
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P WCIOJb30BaTh TE€OMETPUUECKOe KCTOJIKOBA-

2 HUe paboThl KaK ILJIOMIAAU HOJ I'padUKOM.

HJis mr060ro IIpollecca CIIpaBelJIUB II€PBBI

\ 3aKOH TePMOAWHAMUKU, II09TOMY IIOIIBITA-
T\ eMCs ero HCIIOJIb30BaTh.

1 3 Pemenue. V3 cpaBHeHusa ImJoIazen

¢uryp A1BV,V, u A2BV,V, Bunum, 4To ras

B IIEPBOM IIPOI[ECCE COBEPIINJ OOJIBIIYIO

4 pabory: A, > A,, mpuuém OoJbIlle Ha 3HA-

> UeHMe IJIONIaAM 3allITPUXOBAHHOTO YyYacT-

0 V  ka (cm. pmc. 117, 6). Tak kKaxk Hagajao

Puc. 118 U KOHeI[ 000MX IIPOIECCOB COBIALAIOT, a

BHYTPEHHAS SHEPTUA ABIAeTcA (GyHKIMeN

COCTOSIHHUS, TO M3MeHeH’e BHYTPEeHHEeN SHepruu B STUX IIPoIleccax

Oyzer ommHaKoBO, T. e. AU, = AU,, mpuuéM OHO He PaBHO HYIIO.

C moMoIbi0 YpaBHEHUA TIEPBOTO 3aKOHA TEPMOAMHAMUKU CPaBHU-

BaeM M3MeHeHUe KOJUYEeCTBA TEIJIOTHI:

{AU1=Q1—A1_)Q A-0Q -4
AU, = @, — A, 1 1 2 2
Q; > Q.

Anaaus pewenus. Ilpu coBuazieHnn HAYaJIBLHOTO U KOHEUYHOTO COCTOS-
HUI ra3 mojydyaeTr 0OoJIbIllee KOJMYECTBO TEILIOTHI X COBEPIaeT OOJIbIIIYIO
paboTy B TOM IIpoliecce, rpaduK KOTOPOTO JIEKUT BBIIIE. BBIMOJIHSETCS
JIX 9TO IPaBUJIO, eciau rpaduiry mepecexamoTca? MoMKHO i ras m3 co-
croAgHUA A TepeBecTH B cocTosHUEe B 0e3 coBepiiieHusA paboThI? 6e3 Terr-
goobmena? CoBepIINT JM ra3d KaKy-JIn0o padoTy, eCiar OH M3 COCTOS-
HUA A IIepernés omATh JKe B cocTossHue A 1myTéMm mporiecca AlIB2A?

2. TIpumeps! 3amad.

1. Usmensiercsa jgu BHYTPEHHAA 3HEPrud ras3a 4 coBepuiaeT Jiud OH pa60Ty

upu mepexonae u3 coctodHus I B cocroaHusa 2, 3, 4 (puc. 118)? Bo
BCEX JIA CJIydYasx rasy mnepefaércs OJUHAKOBOE KOJIUYECTBO TEIIOTHI?

2. Kak mnamMeHseTCAa BHYTPEHHsSs 9HEPrus rasa, €cjyd C HUM IIPOUCXOIAT
IIOKa3aHHbIe Ha PUCYHKe Ipoilecchbl (puc. 119, a—e)?

] ool o o

V = const e p = const @ T = const e

B off ol
Q=0 G Q=0 m T = const e

Puc. 119
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Puc. 120 Puc. 121

OTBeTHI: a) yBeaIUUUBaeTCA; 0) YBeIMUUBAETCS €IE 3HAUUTEb-
Hee; B) OCTAETCSA IIOCTOSIHHOII; I') YBeJIWUYUBAETCH; ) OCTAETCs IIOCTO-
AHHOM; e) MpOoIlecC HEeBO3MOYKEH.

3. T'az u3 cocroAHuss A TEPeXOAUT B COCTOSAHUME B OByMs clocobaMu
(puc. 120). Kax ompenesuTh KOJUUECTBO TEILJIOTHI, MMOJyUYeHHOE ra-
3oMm B mpoitecce ADB, ecau B mporecce ACB 0OH MOJYYUJ KOJUUECTBO
TeIJIOTHI, paBHOe Q,?

Hogcrasra. @ — py, (Vy — V) = Qy — py(Vy, — V).
III. CamocroarensHaa pa6ora (15—20 muH).

Bapuaum 1

1. Taz u3 cocroaHusa A mepexoguT B cocTosHUE B paBymMA cmocobamu
(cm. puc. 120). B kakom cayuae coBepiaercsa 00jbiias padbora? Yemy
oHa pasHa?

2. Ilpu mepepade rasy KOJMYECTBA TEIIOTHI, paBHoro 2 + 10% Ik, om
coBeprma pabory, pasuyio 3 - 10* II:xx. Uemy paBHO HM3MEHEHHE BHY-
TpeHHel sHeprum rasa? Harpescs uam oxJsamumics ras?

Bapuanm 2

1. UpeanbHBIN ra3 U3 COCTOAHUSI A B COCTOAHUE B MepexXoquT TpeMsA pas-
upIMu cuocobamu (puc. 121). B xKakom ciayuae coBepimaercsa 00JbIIast
pabora? Kak msmensiercs BHYTpeHHss sHeprus rasa? Kaxomy cocro-
SHUIO COOTBETCTBYeT OOibIiias Temmeparypa?

2. Ilpu M30TEepMHUUECKOM Ipolecce ragdy coobmeno 2 « 108 Hx sHeprum.
Yemy paBHO u3MeHeHHe BHyTpeHHell sHeprum? Paccuuraiite paboTy
rasa.

IV. JJomawnee 3adanue: yup. Ha c. 283 (3—05).

Ypok 10. Heo6paTtnmMocTb TEMJIOBbIX MPOLLECCOB.
BTopoi 3aKOH TepMOAUHaAMUKU

3agauM ypoka: BBECTU IIOHATUSA 00 obpaTuMoOM M HeoOpaTHMOM
IpoIieccax, CUCTEeMATHU3WPOBATh 3HAHUA O BUIAX TEIJIOBBIX MIPOIIEC-
coB; cOPMYJIUPOBATH 3aKOHOMEPHOCTHb HAIPABJEHWII NTPOTEKAHUSI
TEIJIOBBIX IIPOIIECCOB, PACKPBITH €€ CTATUCTUYECKUU CMBICJ; IIPOIOJI-
JKUTH (DOPMUPOBaHUE YMEHUA XapaKTepu30oBaTh TEPMOANHAMUUECKUE
TIPOIIECCHI.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. VIsyueHue HOBOTO Mare- 20—25 Pacckas. Tabuuma. 3anucu
puasa Ha JOCKe U B TeTpagu. Pa-

6oTa ¢ yueOHUKOM

II. OrpabGoTKa M3y4eHHOTO 15—20 Pemenne 3azau. Becena
MaTepuaJa
II1. ITogBemeHWE UTOTOB 3—5 dpoHTAIBLHOE IIOBTOPEHUE
IV. DomamrHee 3amaHue 1—2 3amnuch Ha JOCKe

I. Ha manHOM ypOKe HOPOJOJIIKaeTCcAd M3YUYeHUEe 3aKOHOMEPHOCTeN
TEPMOAMHAMUYECKUX IIPOIECCOB. JIOTUKA MBJIOMKEHUS MaTepuaJa 0-
CTATOUYHO XOPOIIIO IpeACTaBJIeHa B yueOHUKeE.

1. ITocmanoséka yuebHOU npobsemvi. B xome Oecembl obcy:xia-
0T 60npPOCHL: JNOIyCKaeT JIU IIEPBBIA 3aKOH TEPMOJWHAMUKU IIepe-
mady Teljia OT MeHee Harpetroro Teja K OoJsiee marperomy? (OTBeT.
ITepBBIii 3aKOH He 3aIpeIraeT dTOTO IpPOIecca, OH TPeGyeT JIMIIbL CO-
xpaHeHus sHepruu.) HabarogaoTes U Takue MPOIeCcChl B mpupomae?
(OrBerT. Her.)

HamnpaBiienne TeIJIOBBIX IIPOIECCOB OIMCHLIBAET BTOPOM 3aKOH
TepMOAMHAMUMKHN. PaccMOTpUM ero cojepskaHue.

2. CHavaJia IOBTOPUM U OIpeNeJrM HECKOJbKO CBOMCTB TEpMO-
OUHAMHUUYECKUX IIPOIECCOB, OJHOBPEMEHHO 3alOJIHAS TAa0auIly (MOK-
HO HCIIOJIb30BATh Tabauiy 27).

Bce TepMmomuHaMmuecKue IIPOIECCHI AeJIATCS HA pPaBHOBECHBIE U
HepaBHOBeCHbIe. PaBHOBECHBIM Ha3BIBAIOT IIPOIIECC, B XO€ KOTOPOTO
B Ka’KABII MOMEHT BpPEeMEHH CHCTeMa HaXOJUTCSI B PAaBHOBECHOM CO-
croguuu. HamoMHUM, YTO PaBHOBECHOE COCTOSHMVE XapaKTepU3yeTcCs
OJIMHAKOBOCTHIO CBOMCTB (IIapaMeTpPOB) BcexX
yacTeil cucrembl. VI3 omrpenesieHUA CIEIYIOT
6bL6000bL: a) PABHOBECHBIN IIPOIECC — BTO
6ECKOHEYHO MEAJEeHHBI IIPOIecC H3MeHe-
HUS IIapaMeTPOB CHUCTEeMbI (MHOTJA TOBOPST
0 KBa3uCTAIlMOHApPHOM Iipoiiecce); 6) 3To
MOJEJIb PpeaJIbHBIX IIPOIIECCOB; B) IIPOILEC-
Chl IIPUPOABI BCETZla HEPAaBHOBECHbIE — WX
MOJKHO OIMCATH C IIOMOIIBI0O MOJEJIU PAaBHO-
BECHOTO IIpollecca C TOM WU HWHOM cTelle-
HBIO TOUHOCTH.

Bonpocbt 0as opzaHusayuu Gecedvl: siB-
JseTCsA JIA TIPOIeCC CYKaTUSA Tasa IOPII-
HeM paBHOBecHbIM Ipoieccom? Kaxoii us

M300pasKEHHBIX HA PUCYHKE IIPOIECCOB

e @ Hambojee COOTBETCTBYET IIPEICTaBJIEHUIO
9

Puc. 122 0 paBHOBecHOM mpoiiecce (puc. 122)7?
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Tabauya 27

=)

) 1 - g - Y a) y Y aYa)
Buobl TepMOgVHAMMNUYESCKUX NPOLECCOoB

Haszsanmue CocTosaHNE TEPMOTUHAMUYIECKO
npouecca CHCTEeMBI

PaBHOBeCHBIH ‘ »‘

HepasHoBecHBI ‘ »‘

Q

erIoo0MeH

CaMOnIpOn3BOJILHBIHN »

T, > T,

l CoxaTue

. rasa
HecaMoIIpon3BOJIbHBIH

O6parmmbIit @ »@ = @

Heo6paTumsblit @ = @ = @
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(OrBer. IIpomecc 6, TaK KaK 37eCh BCEM UACTAM CHUCTEMbI dHEPIUS
coob1iaercs 6ojiee paBHOMEPHO, IIO9TOMY B KasKAbIE MOMEHT BpeMe-
HU JIYYIlle BBIIOJHSAKTCS YCJIOBUS PABHOBECHUS CHUCTEMBI.)

Bce TepMmosmmHamMuuecKue IPOIECChl MOKHO DPa3fejuTh Ha caMo-
IIPOU3BOJIBHBIE U HecaMomnpousBoJabHbIe. [locienHme mpoucxomAaT B
cucTeMe TOJBKO TOJ MeCTBMEM BHENITHUX 00beKTOB. [asa miarocTpa-
MU MOJKHO IIOCTABUTH M OOCYAWUTH O I BIT HI.

TepmoguHaMUUYecKas CHCTeMa — HarpeToe TeJio; IIpPoIecc —
TemJIoO0MeH, OCThbIBaHME Tejla; XapaKTep IIpollecca — CaMOIIPO-
u3BoJbHBIN. CucremMa — Kamasgd dYepHUJT (UJIM KYCOUeK caxapa);
nporecc — pactBopeHue (nquddysus) BellecTBa B BOAE; XapaKTep
mpoliecca — CaMOIIPOM3BOJILHEIN. Bonpocvl dnsa obcyxncdenus: mame-
HAIOTCA JIX IPU CaMOIPOM3BOJBHOM ITIPOIlECCE ITapaMeTpPhl CUCTEeMBI?
Kakwue? (OrBeT. B pasnpix mporeccax pasuble.) HalOisromarorcsa au
caMOIIPOM3BOJIbHBIE TIpoIecchl B ipupoze? (OrBeT. [la, oxJaaskaeHue
HArpeThIX TeJI, PACIIPOCTPAHEHUEe 3alaxoB U MAp.)

TepmoguHaMUUyecKas CUCTeMa — ra3 B IUJIWHAPe (HampuMmep, B
cuiab(oHe); IIpollecc — CiKaTHe rasa; XxapakTep IIpoliecca — HecaMo-
TIPOMBBOJILHEI. Bonpocwl 025 00cysiOeHus: NeHACTBYIOT JU BHEITHUE
00beKThI Ha rad B cuiabhoHe mpu ero cxkatuu? Kaxwue? Mosker au
coKaTHe rasa IPOUCXOAUThH 0e3 aToro aeidicTtBusa? Kakme mapameTpsl
rasa msMeHAIOTCA Ipu ero ckatrum? Kakwme mpuMepbl HECaMOCTOS-
TEJbHBIX TEPMOAWHAMUYECKUX IIpOIleccOB MokHO npuBectu? (OT-
BeT. OxyakeHre MPONYKTOB B XOJIOAUJIBHUKE, T. €. IIEPEeX0] TeIlIa
OT XOJOLHOTO Teja (IPOAYKTHI) K TEMJIOMY (BO3AYX KOMHATHI); COOM-
paHUWe IBLIN IBLIECOCOM; M3MeHeHue (hOPMBI TBEPAOTO TeJia.)

Bce TepmMommHaMuUecKue IIPOIECCHI MEJIATCS HA o0paTumsblie U
HeoOpaTumbie. OOpaTUMBIM HA3BIBAIOT IIPOILECC, IIPU KOTOPOM BO3-
MOJKEeH OOpaTHBIN IIepexOoJ]i CUCTEMBI U3 KOHEUHOI'O COCTOSAHUA B Ha-
yaJbHOE Uepe3 BCe MIPOMEKYTOUHBIE COCTOAHUSA 0e3 M3MeHeHuil B
OKpPYKaMIIUX cucreMax. dale Bcero mpuMep o0paTMMOTrO IIpoIecca
OPUBOSAT U3 MEXaHUKU — 9TO KOoJeOaHWs MaTeMaTUYeCKOTO MasiT-
HUKa 6e3 TpeHusa. Takum o0pasoM, O0OpaTHUMBIN IIpOIleCC — UAeab-
HBIN mporecc. Heo6paTuMbBIM Ha3BIBAIOT IIPOIECC, ITPU KOTOPOM 006-
PaTHBIN Tepexo[ Yepes Te JKe COCTOSHUA HEBO3MOXKEH 0e3 BHEITHUX
BO3IericTBUii. Bce peasbHBIE IIPOIleCCHI B IIPUPOIE Bcerga HeoOpa-
Tumbl. Tak, KojaebaHUA MaATHUKA (O BIT) BCErga 3aTyXaloT, Mexa-
HUYEeCKas SHEpPrus IePeXOAUT BO BHYTpeHH0M. Teronepemaua —
Bcerga HeoOpatuMblli mporecc. COBepIIIEeHHO HEBO3MOKHO SIBJIEHIE
HarpeBaHUsA MEUKHU 34 CUET OXJIAMKIEHUS BCEM KOMHATHI!

Bonpocvt 08 opezanu3dayuu Oecedvl: Bcerma JU CUCTEMY, ydacT-
BYIOIIYIO B IIPOIeCCe IIePexoa M3 COCTOAHUA A B cocTossHUE B, MOXK-
HO IIepeBeCcTH uepe3 BCe IIPOMEKYTOUHBIE COCTOSAHUS W3 COCTOSHUS
B B cocroanue A? (OrBerT. [IpakTuuecKku Bcerma, HO OJA 9TOTO He-
00X0IMMO BHeIIIHee BO3[elcTBUe; mpollecc HeoOpaTuMmblii.) JloKaKu-
Te, YTO IEePEUNCJIEHHBbIE IIPOIleCChl HeoOpaTUMBbI: CrOpaHWEe TOILINBA,
oTBep/ieBanue, HCIIapeHue.

06006111eHIIe TPOBOJUTCS IO 80NPOCAM: MOIKET JI HEPABHOBECHBIN
npoiiecc 66ITh obopaTumbiM? (OTBeT. Her.) Mo)kHO Ju HepaBHOBeEC-
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HBIN mporiecc n3o06pasuth rpaduuyecku? (OrBer. Her, Tak Kax pas-
JUYHBI TapaMeTPhl YacTell cucTeMbl.) [JOKakKuTe, YTO IIPU U3YUYEHUU
TEPMOAMHAMUKNA MBI OOBIYHO pacCMaTpPUBAJN PaBHOBECHBIE 00paTH-
MbI€ TIPOIIECCHI.

3. Bropoii 3aKOH TepMOAWHAMUKU OIIMCHIBAET HEOOPATUMOCTH IIPO-
I[eCCOB B IIPUPOZE, YKA3bIBAET HAIIPABJIEHUS SHEPTEeTUUYECKUX IIpeBpa-
meHuii. OH dABJAETCA TeHUAJIBHBIM O0000IIIeHUEM MHOTOUYMCJIEHHBIX
OIBITHBIX (hAKTOB: pasHbIe YUEHBIE OCMBICIUBAIU PasHble (DaKThI, IIPHU-
XOOWJIN K HECKOJBKO Pas3JIUYHBIM (DOPMYJIMPOBKAM 3aKOHA, HO CMBICJ
WX BCeX OAMHAKOB. IIpWBeséM HECKOJBKO BasKHEMIIINX BapUAHTOB.

BrepBbie BTOpO#l 3aKoH (BTOpoe HAUaJo) TepMOAMHAMHUKU cOP-
myaupoBaa B 1850 r. Hemernikwmii ¢usuk-teopetux P. Kiaysuyc
(1822—1888). HeckoJ/IbKO MmO3AHEEe OH JaJI ABe Ipocreimiue GopMmy-
aupoBKU: «Temsora He MOKeT MEPEXOAUTh OT 0ojiee XOJIOAHOTO Teja
K 0oJjiee HaArpeTomy, €cJii OJHOBPEMEHHO He IIPOUCXOAAT B CBA3U C
9TUM APYyrue M3MeHeHUsi», «Ilepexof TemJIoThl OT 00Jiee XOJIOTHOTO
Tejaa K Oojiee TEIJIOMY He MOXKET MMeTh MecTa 0e3 KOMIIEHCAIIHI»
(Cnmaccruit B. U. Ucropusa dusuxku. — M.: Belcimaa mikoia,
1977. — Y. 2. — C. 26).

IToutu omHOBpeMeHHO, B 1851 r., GOopMyIMPOBKY BTOPOro HavaJa
TePMOJVMHAMUKY MIPEIJIOMKUI auTauiickuii pusuk Y. Tomcon (1824—
1907), KOTOPBIN yTBEPIKAAJ, UTO B IIPUPOJE HEBO3SMOKHBI IIPOIIECCHI,
eIUHCTBEHHBIM CJIEICTBUEM KOTODPBIX OBIIO OBl COBEpIIIeHVEe MeXaHW-
YecKOoU paboThl B pe3yJibTaTe OXJAMKIEHUS Des3epByapa.

B pamkax oO0Iieii Teopuu CHCTEM BTOPOI 3aKOH TEPMOAUHAMUKN
OpuoOpeTaeT CMBICJ CJIEAYIOIEr0 YTBEP)KIEHUA: BCe MAKPOCKOIH-
YyecKHe MpPoIecchl B MPHPOIE CAMOIPOU3BOJIBHO MPOTEKAIOT TOJBKO
B OQHOM OIIPEdeIéHHOM HAIpPaBJeHHH. ITy (POPMYJIUPOBKY MOIKHO
sayntath u3 yueOHuUKa (c. 285). (IIpumMeuaHUe oI yIUTEId.
CoBpeMmeHHass (POPMYJIUPOBKA BTOPOTO 3aKOHA TEPMOAMHAMUKU CBS-
3aHA C OmIpefeeHUEM HJHHTPONMUU — QYHKIWU, XapaKTePUIYIOIIeHn
COCTOSIHME CHUCTEeMBbI. OHTPONUS SABJIAETCA MepOil YIOpAJOUEeHHOCTU
CHUCTEMBI: IPU IEPEXO0Je CUCTEeMBbI M3 MeHee BEePOATHOTO, T. €. Oojee
YIIOPSAIOUYEHHOTO, COCTOSHUA B 00Jiee BEePOATHOE HSHTPOMUS BO3pac-
Taer. VITak, B 3aMKHYTBIX CHUCTEMaxX SHTDPONUS He yObIBAaET.)

Bropoe Hauaso TepMOgMHAMUKU — (HheHOMEHOJIOTUYEeCKUI 3aKOH.
He cayuaitno B XIX B. ero HaswIBagu NPUHITUIIOM, aKCHUOMOM, II0-
crysmaToM. KakoB ke ero cMmbica? UeM o0bACHAETCS HAIIPABJIEHHOCTD
npoiieccoB B npupogae? OTBeThbl HA 3TU BOMPOCHI OBLIN JAHBLI aBCTPUII-
ckuM (pusurom-reopetukom JI. Bombnmanom (1844—1906): B 3aMK-
HYTON CHCTeMe CaMOIPOM3BOJIBHBIA HPOIECC HAET B HAIPABJIEHUU
mepexosa OT MeHee BEPOATHOTO COCTOAHUA B 00jiee BEPOATHOE.

HawubGosiee BepOATHBIM COCTOSHUEM SBJISETCS PABHOBECHOE COCTOS-
Hue cucrteMbl. TakuMm o6pasoM, BTOpOe HaUaja0 TEPMOJUHAMUKU MMeE-
€T CTATHUCTUUYECKUH CMBICJ, CIIPABEIJIUBO AJSA CHUCTEM U3 OOJIBIIIOTO
yucsia dyacTui. IIpm Takoil TpaKTOBKe CMbICJIa 3aKOHa OH IIpuoOpe-
TaeT TeopeTUUYeCKUii xapaxTep.

IIpm wmsoKeHUU HOBOT'O MaTepuajga COBeTyeM obOpamiatrbca K
dopmMyIupoBKaM yueOHWKA, HCIOJbB30BATH YCJIOBHBIE PHUCYHKU
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(puc. 123), IpOAMKTOBATH TE3WC-

° )
Ty T.® |::> T, 7. HBIH IUIaH, o6pamaTbesa K Gecexe
T;® T,® OJA aKTUBU3AIUU MBICJIEHHBIX
IeHCTBUN INMKOJbHUKOB.
HepasHoBecHoe PaBHoBecHoe I OTpaGOTRe H3yYeHHOTo Ma-
Tepuajia cjlenyeTr IIPUIaTh MaKCHU-
oo . « ° MaJIbHO KOHKDEeTHBIN XapakxTep.
L] L]
. |::> o« "0 OcTaHOBUMCSA HA TUIIMYHBIX Me-
[ L]
° oo o TOANYECKUX PEIIeHUIX.
MeHee BeposiTHoe Bonee BeposTHoe 1. O6ssacnenue npocmozo onbi-

ma. B xajopumerp HaJIUTa XO-
JomHas BOJA, B HEE OITyCKaeTcs
Harperoe Teno. Bonpocvl 0ns 06-
cyxnc0eHus: MOYKHO JU TEPMOIWHAMUYECKYIO CHCTEMY <«BOJa—HAarperoe
TeJo» cumTarh 3aMKHyTOon? Ilouemy? IlpomcxoauT Jin KaKON-IuOO IIPO-
mecc B oroii cucreme? Kawxoit? Karx sto gorasars? KaxoB pesysbrar
aroro mporiecca? MoKeT Ju COrJIACHO BTOPOMY 3aKOHY TE€PMOIUHAMUKU
TeMIlepaTypa BOJAbI U Teja ocTaTbca mnepBoHauanbHOi? (OTBeT. Her,
OpU CTATUCTUYECKON WHTEPHPEeTAarud MOJKET, HO BEPOSATHOCTH TAaKOTO
pesyabTaTa HUYTO)KHA.) UTO HAmO chejiaThb, YTOOBI CHCTEMa BEpHYJACh
B nepBoHauasbHoe cocrossuure? (O T BeT. Bogy oxsaauTs, TeIO HArpeTh.)

2. IToemoperue OCHOBHBIX IIOJIOJKEHUII yPOKA C IIOMOIIBIO 80NPO-
Cc06: KakK OIpeleJIUTh HaAIPaBJEHUA CJAeLYIOIINX MaKPOCKOIHNUYECKUX
mpoileccoB: aupysusd, Temaoliepenayda, ABUIKEHUE TeJja, HaIpuMep
aBTOMOOMIA, 1Mo umHepnuu? Kakasa cucremMa — u3 4 UYaCTHI[ WNJIU
u3 400 uvactuir — 0Oojiee SBHO IIPOSIBJISAET CBOMCTBO HEOOPaATUMOCTH
pacmpezesieHUs B IIPOCTPAHCTBE IIPU YBeJIWYEHUU OO0BEMA CUCTEMBI
(puc. 124)? Yro raxoe duayrryanua? (Orsert. CamMonponsBoIbHOE
OTKJIOHEHUWE CHCTEMbI OT PABHOBECHOTO COCTOSHUA.)

3. Ko/ieKTUBHO, WHAWBUAYAJIBHO C NAJbLHEHIIIMM OTBETOM [IJIS
BCET0 KJIacca peIrnarTcsa CJIeAyIoIue 3amgayu.

1. JlBa oZMHAKOBBIX Teja, HAXOJAIMeECcs IIPU Pa3HOIl TeMIilepaTrype, IIpU-
BeJII B COIIPUKOCHOBEHUE (IeMOHCTPUPYeTCsa oI bIT). KakKoii mpoiiecc
OymeT IPOUCXOAUTH? YKa)KWTe HalpaBJeHHe TeIloo0MeHa, 060ocHYyIiTe
TEOPETUYECKUI OTBET, NOKAKUTE DKCIIEPUMEHTOM.

2. Taz mopx geilicTBueM rpysa cikaT B muiamHape (puc. 125). Uro mpo-
M30UAET C TasoM, ecau yopaTh rpys (Temieparypa moctosuHa)? Oxa-
PaKTepusymnTe 5TOT IIPOIECC.

3. Bumsy crakaHa moj IeperopoaKoil Haxomurtcsa nuiM (puc. 126). YUrto
OpOM3OUAET € OBLIMOM, €CJH IIeperopoaky (JIumcT KapToHa) yopaTrhb?

Puc. 123

() (6)

Puc. 124

Puc. 126
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Kaxkoii aTo mporecc? JlokakuTe, 4TO OH IIOJUUHSETCS 3aKOHAM TEPMO-
IuHaMUuKUu. VIaMeHUTCA JU XapaKTep Ipollecca, eCau B HUMKHEH uacTu
cTakaHa OyJeT BCEro ABe YaCTUIIBI?

4. B ogHOM cocCy[ge HaXOQUTCsS Pa3pe’kKeHHBIN ras, B APYrOM — COKATbIMN.
Kaxoit mporecc Oymer HaOJMIOmATHCA, €CAW COCYAbl coenmHUTH? O6pa-
TUMBIHA JIX 3TO IIporecc?

5. [MomycKaioT Ju 3aKOHBI TEePMOAMHAMUKU CAMOIPOU3BOJIBHBIA IOABEM
TeJila Ha HEKOTOPYIO BBICOTY 3a CUET yOBLIM CBOEWl BHYTPEHHEHN sHep-
run? Ilouemy?

II1. ITogBeseHME UTOTOB OPTaHU3YETCSA MPU IIOBTOPEHUU U OOCYIK-

IeHuM! 3amluceil B TeTpanu.
IV. Jomawnee 3adanue: § 87; yup. Ha c. 283 (8); Xpecromarus,
c. 52—53.

Ypok 11. MpuHuMn AencTBUA TENNOBbLIX ABUratenen

3agauyM ypoka: BBECTHU IMOHSATHE O MUKJINUYECKOM TepPMOAUHAMUYE-
CKOM IIpollecce; 0O3HAKOMUTH C YCTPOMCTBOM UM IIPUHITUIIOM JAeHCTBUSA
TeILJIOBBIX ABUraTejieli; II0KAas3aTh B3aMMOCBA3b PA3BUTUA (PUBUKU U
TeXHUKHN Ha IIPUMepe TEeILJIOBBIX ABUTaTeJieil; PACKPBITh POJIb W 3HA-
YyeHNe TeIlJIOBBIX ABUTaTesiell B COBPEMEHHOUN IIMBUJIM3AI[UH.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. AxTyanusanusa 3HAHUIA. 5—17 @dpoHTATIBHOE TOBTOPEHUE.
ITocTamoBKa y4ueOHOM IIpo- Huajor
0JieMBbI
II. I3yuenue HOBOTO MaTe- 20—25 Pabora ¢ yuebHHKOM. 3a-
puaia nucu B Terpagu. Becena
III. CosepiireHcTBOBaHME 10—15 Permrenne 3amau. JlemoHcTpa-
3HAHUU U yMEeHUH s U OOCYsKIEeHUEe OIBbITa
IV. [Nomaminee 3amanue 1—3 3amnmuch Ha JOCKe

I. Bonpocst pgns opranmdanuy (PPOHTAJSBHOTO IIOBTOPEHUA: UTO
Takoe TepMoamHaMmueckas cucrtema? Kakumm mapamerpaMm Xapak-
Tepusyercsa eé cocrogHue? KaKoBbHI IPUYNHBI UBMEHEHUS COCTOSHUSA
TepMoamHaMuueckoi cucreMmbl? Kakwme mporiecchl Mbl maydanu? Ka-
K1e 3aKOHBI IIporeccoB BhisgcHuan? Kaxk Gopmynaupyercss BTOpoii 3a-
KoH TepmopmuamMuku? Mo:kHO Ju ero copMyaupoBaTh TaK: 6e3 co-
BepIIeHUsI paboOThI TEIJIO MEePEeXOIUT JINIIb OT 6ojiee HATPETOTO Teja
K MeHee Harperomy, a me Haobopor? (OrBerT. Moxxkno.) Kakue tem-
JIOBBIE IIPOIleCCHI IpomcxogAT B TemioBoil mammuae? (OTBeT. Cropa-
HUEe TOILJINBA, IPU KOTOPOM ero BHYTPEHHsS JHEPTUsS MePEeXOAUT B
SHEPTHUIO rasa; TeMIlepaTypa IIOCJeJHEero CyIeCTBEHHO BBIIEe, UeM Y
ToruBa. Paciupenue rasa. Temmoo6meH.)

183



ITouemy Tak BaKHO MBYUUTH PabOTy TeIJIOBBIX aBuraresueii? Ileso
B TOM, UTO HAIlla IUBUJINBAIAA — MAaIIUHHAA IIUBUJIU3AIUA, IPUIEM
06JIpIIasi YacTh MAIIMH — STO TEILJIOBble MAaIIWMHBI PA3HBIX BUOB.
Ho mpunmmnm wmx pabGoThl OAMH; OH OCHOBAH HAa 3aKOHAX TEPMOIU-
Hamuku. HecomHeHHO, 0e3 TEIJIOBBIX [ABUTATeseil JKUBHL OO0IIecTBa
cpady ObI Pe3KO 3aTOPMO3MJIAChH, HPUHsIa Obl Apyrue ¢Gpopmsel... Ilo-
9TOMY TEILJIOBbIe NBUTATEJU — 3TO BEJIUKOE JOCTHKEHUEe UeoBeue-
CKOUM KYJBTYpPBI, HAYUHON MBICIHU JIOAell 3eMJIu.

II. OgHyM ®3 BapWaHTOB OPTAaHMUB3ANUU U3YUYEHUA BOIIPOCA SAB-
JSAIOTCS CaMOCTOsITeJIbHAsA paboTa ¢ yU4eOHMKOM, COCTABJIEeHUE OIOp-
HOTO IIJJaHA-KOHCIEKTa, KOJJIEKTUBHOE OOCYKIEeHUEe OTIEeJbHBIX
CTOPOH MaTepuaja, B YaCTHOCTU (POPMYJIUPOBKU MpPUHIIUIIA pabo-
Thl TEILJIOBBIX JBUTaTejiell. 3a aKTUBHOCTh Ha YpPOKe, 3a UYETKHUH
KOHCIIEKT, 3a pellleHrne 3aJad MOKeT OBITh IIoCTaBjJeHa OIleHKa. B
KauecTBe ILIaHa PabOThHI Ha JOCKe MpeHJaralTcs Ha3BaHUSA dacTel
Tabaunel 28. OO0Iee 3amaHne — OIIPEEJUTH COoAepP:KaHUe KaKIOTro
JeMeHTa IJIaHa.

Ob6paTtuMca K Ba'KHEHWIIUM IIOJIOXKEHUAM YPOKA C COOTBETCTBYIO-
IUMU METOAUUYECKUMU KOMMEHTapPUIMU.

1. IIpuHOun pa6GoTHI TEIJIOBOTO ABUrarteisd. Vpesa co3maHUs Te-
IJIOBBIX JBUTATEJIeH COCTOUT B IIPEBPAIlleHWN YacTh BHYTPEHHeHN
9Heprum Teja (TOIJIMBA) B MEXaHUUECKYIO SHEPTUI0 APYyrux rtei. Ta-
KUM 00pas3oM, BOSHHKAaeT BO3MOXKHOCTL COBEPINIEHUS MeXaHWUeCKOU
paboTrel. Bonpocvl: B KakOM cJaydae TePMOAMHAMHUUYECKAs CHUCTEMA
coBepiiaer MexaHuueckyro pabory? (OrsBer. Ilpu pacmupenun.)
B kakom mpoiiecce BHYTPEHHSASA S9HEPTUA UJIU COOOIIIaeMOe CUCTEME KO-
JIMYECTBO TEIJIOThI MOJIHOCTHIO (a 3HAUYUT, 9PPEKTUBHO) IIpeBpaIaeT-
ca B pabory? (OrBerT. B usorepmuueckom u aguabaTHOM IIPOIlECCax:
A = -Q, A = —AU.) Urak, uneda mnpeoOpasoBaHus BHYTPEHHeI
9HEPTrUU TOIJIMBA B MEXAHUYECKYIO PabOTy COCTOUT B CJIAEAYIOIEM:
BHYTPEHHAA HSHEPTUA TOILJIMBA IIPU CrOPAHUU IIOCJIETHEro IIpeos-
pasyeTcs BO BHYTPEHHIOIO JHEPrui0 BBICOKOTEMIIepaTypHOro rasa,
KOoTopasd TpW pPacCIIMPEeHUN rasa YaCTHUUHO IIPpeBpalfaeTcsad B MeXa-
HUYECKYyI0 paborTy.

Ilpumepsl MPOIECCOB U COOTBETCTBYIOIIMX WM IIpeo0pasoBaHuUil
SHEPruH: a) BHICTPEJI PYKbsA: CropaHue IIopoxa, padoTa rasa I0 BbI-
TAJIKUBAHUIO IIYJIU W3 T'MJIb3bl M CTBOJIA; 0) HArpeBaHUe IIPOOUPKHU C
BOIOM ¥ BBLIET IPOOKU: MOJIyuyeHHe BBICOKOYHEPreTHUecKOoro mapa,
paboTa mapa mpu PaACIIMPEHUM II0 BBITAJIKHUBAHUIO IIPOOKM.

2. TemysoBo# ABUraTejb U €ro ycrpoiictBo. TemsoBoii aBura-
TeJIb — JTO YCTPOMCTBO AJA MIPEeBpaIlleHNsA BHYTPEHHEN SHEePTUU TOI-
JUBa B MeXaHUYECKYyI0. PasHble JBUraTes i yCTPOEHBI II0-PasHOMY,
HO Yy BCeX eCTh OO0IIue 3JIeMEeHTEHI.

Bo-miepBBIX, HY3KEH O0BEKT, KOTODPBIN COBepIlIaeT paboTy, — 3TO
ras; ero Ha3bIBAIOT PabOYMM TeJIOM.

Bo-BTOpBIX, COTJIAaCHO TIEPBOMY HAUaly TEPMOAWHAMHUKU HEOOXOIUM
9JIEMEHT II0 IIPeoOpPa30BaHUIO0 BHYTPEHHEI SHepPruHu TOIJIMBA B SHEPIHUIO
rasa — 9TO HAarpeBaTej]b; BO MHOTUX CJIy4YasdX HarpeBaTeJ b — BJTO Ka-
Mepa CropaHuWs TOILJINBA.
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Tabauya 28
Tennoebie nBurarenm

ITpuniItun padoThI

I. nea: npeBpallieHNe BHYTPEHHEN SHEPTUM TOILJIMBA B paboTy

II. M neanbusbrit iuks KapHo: ITI. OcHOBHBIE YaCTU ABUTATEJIS
DA u ux pabora:
&
Q@
9 ¥ @, — moJIyueHUe SHEPIUU
4 T, » A — cosepiieHue
3 T, Teno paboTsI (pabounii xoxm)
l Q ¥ Q, — Iepejgava ocTaTKa
0 v
Buns1 nBurareaei
* ITapoBasa 1 razoBas TypOMHLI e PakeTHble nBuUraTesn:
* Kapb6ropaTopHbIit TypbOpeaKTUBHBIE,
e JIn3eJbHBIN IIPAMOTOYHbBIE BO3IYIIIHO-

peaKTUBHBIE U OD.

IIpumenenue

e ITaposele Typbuuer TOC 1 ASC

e JIBuraTesy Ha JETKOBBIX ¥ I'PY30BbIX MaIllMHaX, TPAKTOpPax 1 T.IL
e TypOopeakTVBHbIE 11 PEaKTVBHBIE ABUTATENN CAMOJIETOB, PAKeT
* JIBuraTe s Ha BOJHOM I 3KeJIe3HOLOPOKHOM TPaHCIIOPTE

* IBuraTtesn B ObITY: XOJIOOUIbHUKY, O€H30IIMJIBL U JIP.

IIpo6aemsbr

 TenioBOE U XMMIYECKOE 3arpsA3HEHE Cpelbl
* HeBOCIIOJTHMMOCTE YTJIEPOLHOTO TOPIOYETO
» Bopn0Oa 3a mosritienne KITJ]
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B-TpeTbux, COTJIaCHO BTOPOMY B3aKOHY TEPMOIMHAMHUKHN He
BCsA SHeprus rasa IpeBpaliaerca B paboTy, 4yacTb €€ oTHaércs
XOJOAUJIBHUKY. JDTO TPETUUN OOINMUIU 9JeMeHT TEeIJIOBBIX ABUTATE-
Jei; BO MHOTHUX CJydYasxX, K COKaJeHWI0, 3TO BHEIIHdAS cpeja,
BOBIYX.

3. Kak oGecnmeuuBaeTcs mMoOCTOSHHAA padoTa TEIJIOBOTO ABUTra-
tena? Kakwue mporieccwsl jayuiiie Bcero BbiOpaTth? C TeopeTmuyecKoit
TOUKU BPEHUs IIPOIecC, B KOTOPOM YyUaACTBYeT TepMOJMHaAMUUe-
cKas CHUCTeMa, [NOJKeH OBITh KPYTrOBBIM, T. €. CHUCTeMa JOJXKHA
BO3BpaIllaThbCsA B MIePBOHAUAJIBHOE COCTOSAHUE (CM., HAIpUMeEP, IPO-
mecc Ha pucyHke 117). VageanbHbIi TepMOAMHAMUYECKUIN I[UKJI
(Mozesb) TeIJIOBOTO JBUTraTessd BIepBblie B 1824 1. mpemysioKumi
dpaunysckuit yuéuniii Camzu Kapmo (1796—1832). B cBoeii pa-
6oTe OH maéT OTBEeTHI HaA BOIIPOCHI, aKTyajJbHBIe U ceiuac: cyIe-
CTBYET JIU IIpeJeJl YAYUIIIeHusA TeIJoBhIX apurareseii? Kaxk Bauser
Ha 9(pPeKTUBHOCTL PabOThl TEIJIOBOTO ABUTrAaTeJsI BbIOOp pabouero
Tena (Xpecromarus, c. 48)? PaccMoTpuM IIOCIEAOBATEJIBHO I[UKJI
Kapmno.

CHauajna ras M30TepPMHYECKN pacImiupsaerca mpu Temmeparype T,
(cm. Taba. 28). Cosepimaerca paboTa, YMCJIEHHO PaBHAsA KOJUYECTBY
TEILJIOTHI, MTOJIy4eHHOMY OT HarpeBaress: A; , = Q.

Hamee ras agumabaTHO PaCIIUPAETCS OT COCTOAHUA 2 M0 COCTOS-
HUA 3, coBeplIiaeTrcsa pabora 3a CUET yOBLIM BHYTPEHHEN SHEPruu
rasa: A, 3 = —AU,. Orcioga remneparypa T, rasa CTaHOBUTCA HUKE
TeMIeparypsl 1.

3areM ra3 HM30TEPMHUUYECKUH CKUMAETCS, BHEITHUMW CUJIAMHU CO-
BepIinaercss pabora. Ho BHyTpeHHss sHeprusi rasa He H3MeHseTCsd.
3HAYUT, ras OOJKEH OTJAaBAaTh XOJOAUJIBHUKY KOJUUYECTBO TEILJIOTHI,
paBHOe paboTe BHEIIHUX CHJI, T. €. — @, = A; ,.

Hns saBeprieHus IUKJa ra3d aguabaTHO CKUMAKOT OT COCTOS-
Hus 4 po cocrosaHuA I. EcrecTBeHHO, BHEIIHUWE CHJBI COBEDPIIAIOT
pabory A4, 1 = AUy; TeMumepaTypa rasa pacTéT, Tak KaK TeIJI000MeH
C BHENIHEN cpenoil MCKJIIOUEH.

Hurkn Kapao — wupeanpHbBI. OH paccMaTpuBaeTcd AJIA HAeaTb-
HOT'O rasa; Ha HpPaKTHUKe abCOJIOTHO aamabaTHBIA IPOIEeCC HEeOCyIle-
CTBMM: HEBO3MOJKHO PE3KO IepedTH OT M30TEePMHUYECKOro IMpoIlecca
K aguabaTHOMY.

ITokaskem, uTO paboTa rasa 3a IIMKJ He paBHA HYJIO, T. €. CYIIe-
CTByeT IIoJiedHasi pabora rasa. MCIONb3ysd reOMETPUYECKHIN CMBICT
paboThl, 5TO JIETKO CAeJIaTh rpa@UUecKu: AJA KasKIOTOo IIPOIlecca BhI-
YUCJUTH IJIOIAAb, 3aT€M BBINOJHUTH CJIOKEeHUe W BbhluuTaunme. Me-
Tox muKJoB KapHo, ecam msBecTeH MaciiTab, IO3BOJIAET IO Ipadury
IIUKJIA OIeHUTH PadoTy.

4. XapakTepHUCTHKH TeILIOBBIX nBurareinei. Cienyer OTMETHUTH,
YTO TeXHUUYECKUX XapaKTePUCTUK ABUTATEell MOKeT OBbITH MHOTO:
Macca U 00'BbEM JBUTATEJNA, YNCJIO IUJIUHAPOB, CTEIIEHb COKATUA CMe-
cu B KapOmopaTopHBIX (0 8—9) m nusenbHBIX (0o 16—18) nBurare-
JSAX, BUJ TOIJInBa U Ap. Il0JIe3HO O3HAKOMUTH HIKOJHLHUKOB C AuAa-
rpaMMoO#l pacmpegesieHrus dHePruv Ha IPUMepe OJHOTO M3 TeIlJIOBBIX
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ABUTaTeN el — KapOIOPaTOPHOTO ABUTATENA BHYTPEHHETO CTOPaHUA
(puc. 127).

Baskneiinieii xapakTepUCTUKOUW nBuraresieil apiaderca Ko3dddu-
IIUEHT IOJIE3HOTO HelicTBHsi. BiiepBble 5TO IOHATHE OGBLIO BBELEHO B
Kypce (PUBUKU OCHOBHOM IIKOJIBI, HA JAHHOM YPOKe cJeIyeT IIOBTO-
PUTH omIpeleseHWe W IPUAATH eMy MareMaruuecKkyio dopmy. Urax,
KII[, — sTo xXapaKTepHUCTHKa TeILJIOBOTO [BUTAaTeJs, PaBHAA OTHO-
IIEHWIO DHEPruu, KoTopasd 3aTpadeHa Ha paboTy, KO Bcell dHepruwu,
IIOJTyYeHHON OT cropaHus TomuBa. Ilo 3aKOHY COXpaHeHUS dSHEPruu
pabora razsa A = @, — Q,. Orcioga moJsiyuaeM

Bonpocvt 0asa opeanuszayuu Oecedvr: mosker gu KIII ObITh paBeH
enquaune? Kakxomy 3akoHy TepMoamHaMUKU 3T0 mpotuBopeuut? (OT -
BeT. Bropomy.) Uemy pasen KIIJ ykasaHHOTO TeIJIOBOTO KPYTrOBO-
ro mpoiiecca (puc. 128)? Hoxakurte, uto KIII[ yKasaHHBIX TeILIO-
BBIX miporeccoB 1234 m 1256 HeommuaxoB (puc. 129). Ilorakure,
yro KIIJl yKasaHHOTO TepMOAMHAMUYECKOTO IIpOIlecca He HYJIeBOM
(puc. 130). ¥YBeauuurca au KIIIl TemmoBoro mBuraresisi, eciaim yBe-
JUYUTHh YUCJI0 NUIUHAPOB? HeM oTiiMyaeTcss peajbHBIN TepPMOIUHA-
MuYecKuil 1mukJ ot uzeanabHoro? (O rTBeT. HepaBHOBeCHBIN IIpoliecc;
IUKJ YCJIOBHO B3aMKHYTBIM, TaK KAaK IPOAYKTHI CrOpPaHUA OOBIUHO
BbIOpachiBaloTcsi BO BHemrHIolo cpeny; KIII Bcerma wmeunbiite KIII
COOTBETCTBYIOIIIET0 HIeaJIbHOI0 IIVKJIA.)

p

MNonesHas o,
pabora 25%

MoTepu aHeprum
C BbIX/TONOM rasoB

35% 2

Puc. 128

SHeprus
TOonNMBa

MoTepu aHeprum
B CUCTEME OXNaXKAeHus

25% 6 2

MNoTepu aHeprum _ )
npu TPEHMM 1 Jp. 10-15% 5

Puc. 127 Puc. 129
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1 2
4 3
0 \%
Puc. 130 Puc. 131

III. OrpaGoTka u yriy0JieHWe M3Yy4YeHHOTO MaTepuajia IIPOIOoJIKa-
eTcd IIPU pelleHuU 3ahadu.

Co6paHa yCTaHOBKA M3 JJIEKTPOIIUTKYU W BBICOKOTO XWMHUUYECKOTO CTaKa-

Ha ¢ Bomoi (puc. 131). BHyTpu BOABI HAXOAUTCA HEePEBEPHYTAs IIPOOUP-

Ka, YaCTHUYHO 3alloJHEeHHAas Bogoi. IIpeacKa)kuTe IOBeleHHE MPOOGUPKU

nIpu HarpeBaHUU KuUAKOCTU. OTBeT TeopeTUdecKU OOOCHYITe U IPOBEPhTe

9KCIIePUMEHTAJIbHO.

Memoduueckue ykasaHus. PUCYHOK YCTAHOBKU M300paskEéH Ha
IOCKe, caMa yCTAaHOBKAa 3aKpbITa SKPAaHOM, BOJA IIPeIBAPUTEIHLHO
marpera g0 80—90 °C. Ilo Mepe HarpeBaHUA BOJbI HarpeBaeTcs u
BO3AyX B IIpoOUMpKe, 0ojiee TOro, IMIPU KHUIEHUUM B BEPXHIOI YacThb
OpOOUPKM IONaaloT BCIILIBAOINME IMMy3bIDHKU ITapa. B peayiabrare
U3 IMPOOUPKU BBITECHSIETCA YACTh BOABLI — MPOOUPKA HAUMHAET BCILJIBLI-
BaTh. [Ipy CONMPUKOCHOBEHUM IIPOOUPKU C HAPYKHBIM BO3AYXOM OHA
HEMHOT'O OCTLIBAET W BHOBb IIOIPy»KaeTcsa B Boxy. IIpolecc cTraHOBUTCS
MEePpUOAUUYECKNM — HMeeM MOJeJb TEeILJIOBOTO ABUraTess. UTo 31ech
ABJSIETCA XOJIOAUJIBHUKOM, HArpeBaTeleM, padouuM TeJoM?

YV mocku OOWH M3 IIKOJBHUKOB C IIOMOIIBIO KJacca ms3o0pakaer
HIPUHIIUINAJBHYIO OJIOK-CXeMYy XOJIOAWJIbHMKA KaK TeILIOBOM MaIllu-
Hbl (puc. 132). Bonpocwr: xkax s3anmcarb opmyay giaa KIIIT xoso-
nuiabHuKa? UTo ABsieTcA padouyuMM TEJOM OLITOBOIO XOJOAWJILHUKA?
(OrBerT. Tasel PpeoH, amMMHuaK u Ap.) UTO B XOJOAUJIbHUKE SBJISA-
erca Harpesartenem? (OrBeT. IIpoaykTel B Kamepe.) MosKHO Ju B

STOM CJIyYyae yTBEPXKIATh, UYTO Harpe-

BaTeJ b He HarpeBaeT, a XOJOAUJIbLHUK

T, TAKYI0 TEIJIOBYIO MAIINHY HE OXJIAMK-
naer? (OrBer. HarpeBaresnbr HarpeBa-

@ @ er pabouee TeJ0, caM OXJAMKAAETCs, U,

TaKuM 00pas3oM, IMOJOCTh HarpeBaTess,

A K& OXJIAXKIAETCH. )

@ Q, IV. [Jomawnee 3adanue: § 88; II.,
Ne 442, MHanBUAYyaIbHO MOMKET OBITH
Ty ( X°’(1§F->”-;£;)””K ) OpeaioyKeHa KOHCTPYKTOPCKas 3amaua
o pa3paboTKe MPOEKTOB U CO3MAHUIO
Puc. 132 MoJeJiell TeIJOBBIX 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 IIMKJIA TEILJIOBLIX ABUTATEJell; YIEJIUTH
BHUMAaHNEe KOHTPOJIIO 3HAHUN IMKOJbHMKOB, OPraHU3aAIMU HCIIPaBJIe-
HIS HeIJOCTATKOB.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. CoBepirieHCTBOBaHME 3HA- 20—25 IToBTOpenme Teopuu. Perre-
HUN U yMeHU uue 3amgad. OOcyskaeHmne pe-
3yJIBTATOB
II. KouTposip B3HaHUN U 20—25 ITucemennasa pabGora: TecT
YMeHUMN UIu 3amadun
ITI. Jomamiuee 3amaHume 1 3amnuch Ha JOCKe

I. IToBTOpeHUe u yriyoOJjieHUe paHee M3YUYEHHOro MaTepuajia opra-
HU3yeTCsd B (DOpMe BBINTOJHEHUS KOJIJIeKTUBHBIX U WHAWBULYAJbHBIX
3amaHuii. [Io yCMOTPEHUIO yUYUTEJNs HEKOTOPhIe M3 HUX IIPOTrOBapU-
BAIOTCA M OOCYIKIAIOTCA.

1. HecxkoJbKuUM yUYeHUKaM IIpeAJaraeTci NIHUCBMEHHO BOCIIPO-
W3BECTH OIIOPHBIM KOHCIIEKT IpPeAbIAyIero ypoka (cm. Tabua. 28).
OIHOBpPEMEHHO OOUH M3 YYEHHKOB [eJiaeT COOoOIneHne 00 MHIUBULY-
aJIbHOM 3aZjaHuU. PPOHTAIBHO IIOBTOPAIOT 60NPOCHL: KAKVE TEPMOIM-
HaMUYecKue mporecchl Bbl 3HaeTe? KaKOBBI OCHOBHBIE 3aKOHBI 9THUX
npoiieccoB? B uém sakJilouaeTcs 3HAUYeHUE YCTPOMCTBa, HA3BAHHOIO
TemJIoBbIM aBuraTesemMm? KakoBbI OCHOBHBIE
ero sjeMeHTHI? B uéM cocTOUT IIPUHITUII P
ero getictBusi? Jlokakure, uTO pabora Te- 9 3
IJIOBOTO [ABUTATENSA MOAUYUHSETCS 3aKOHAM
TepMonmHaMuKku. Kax onpegenmuts KIIIT
TemyioBoro asuraresns? Ha Kakom ms ydacT-
KOB rpaduKa IUKJAa TEIJIOBOrO IBUTrATEJIs
pabouee TeJI0O HAXOAUTCS B KOHTAKTE C Ha- 0 v
rpeBaTesieM, Ha KaKOM — C XOJOOUJILHU-

KoM (puc. 133)? CosepiitaeT au TaKoOii JBU- Puc. 133
raTejb IIOJIE3HYIO paboTy?

2. IToce TOBTOpPEHUSA TEOPUU YUUTENb gejaeT nommoJHeHue. Ias
uneaysbHoro nukga Kapuo KIII mMo:keT GbITH BBIUMCIEH IO (hopMyJie
_L-T
n - T’l ’

T. e. KIIJl 3aBUCHUT JIUIIIbL OT TEMIIEPATYPHLI HATPEBATEJA U XOJIOJUIIb-
HUKA.
3. Pemraror 3amauu, mogo0Hble NPUBEIAEHHBIM HUMKE.
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1. Omenwure KIIJ] gBuraress nusejsi, eCJu IPU CrOPAHUU rOprUYeil cMmecu
TemIlepaTypa nosblmaerca mo 2000 °C.

2. Omuenure KIIJl panee mpogeMOHCTPUPOBAHHOI'O TEILJIOBOTO ABUTATENS B
IPeANOIIOYKeHNH, UYTO HAaOJII0LaeMblil IIpollece uaealbHbIl (cM. puc. 131).

Bonpoc 0asa pa3mvlulleHus: HACKOJBKO CHJIBHO MBI OINUOJNCH
npu omneHke KIIIN? (Orsetr. HarpeBaresb wumMeeT TeMmOepaTrypy
100 °C, XoJIOOUJIBHUK — TeMIlepaTypy Boaayxa; orcioga N = 20%.
Ecam cumraTh TemsmoBy0 MAaIlIMHY IIapPOBOM, TO C YUETOM €€ IPOCTei-
et koucrpykiuu KIII He mosker 6biTh Gosbiie 10%, T. e. omubKa
6ojsiee ueM B ABa pasa.)

3. B upeasnpuoit temnosoit mamube ¢ KIII 30% Koau4ecTBO TEILIOTHI,
IOoJIyUeHHOe T'a3doM OT HarpeBareisd, paBHo 10 kllxx. Yemy paBHa TeMm-
mepaTypa HarpeBaTeJs, ecJu TeMIeparypa xogomuiabHmka 23 °C? Ka-
KO€ KOJIMYEeCTBO TEIlJIOTHI ITOJIYyYUJI XOJIOI[I/IJII)HI/IR?

Bonpocvl: ¥ KaKOMY BUAY TEIJIOBBIX ABUTaTeJIed MOYKHO OTHEe-
ctu pyXbé, xomonuabHUK? (OrBeT. K mopmueBbiM.) [lokakure,
ucnosnbsdysa popmyay s KIII TemaoBoro gBUTraTesiss, YTO abCOJIIOT-
HBII HYJb HeIOCTH:KUM. KaKOBBI HalpaBJIEHUS COBEPIIIEHCTBOBAHUS
rennoBeIx aBurareneii? (Orser. IloBeimenue KIII 3a cuéT 1mOBBI-
IIeHnA TeMIlepaTypbl HarpeBaTesd, COKPAIIEHUS TEIJIOBBIX IOTEDPH,
WCIOJIb30BAaHUS JKOJIOTUYECKU 0O0Jiee UMCTOTO TOILJIMBA — BOAOPOIA
W [p.; U3MEHEHWe IPOIOPIIMU TEIJIOBBIX ABUTATesell B CTOPOHY 60-
Jee SKOHOMHUUYHBIX; YJYUIIIeHWE 3a CUET PeryJupoBaHUS IIPOIECCOB
cropaHmus.)

II. Ona camocmoamenvrnoii pabomw. Jyullle mTOROOpPATHL TecT
(cm., nanpumep: Ka6apaguu O. @. 3aganus A UTOTOBOTO KOHTPOJIS
sHaHUU ydamiuxcsa no pusmure. — M.: IIpocBerrienme, 1994. — C. 114).

II1. Jomawree 3adanue: § 89%; yup. Ha c. 294 (1, 2).

Ypok 13*. KoHdepeHuus Ha Temy «TensioBbie ABUraTesiv
N UX POJib B XXU3HUN YesioBeKa»

IToaroroBka KoH(pepeHIINM HaUYMHAETCd C MepPBOro YpPOKa TeMbI,
IIKOJBHUKM IEJISATCS Ha IPYNNObI, IIOJy4YaloT 3amaHus. Ha stom ypo-
Ke MpeJCTaBUTENU IPYMI BBICTYIIAIOT C HOKJIAZAMM, OTUYETAMU.

IlpuBeném mpuMepsl 3agaHUA.

1. HayuHo-mionmyJAsIpHAsI JIATEpaTypa IO TEPMOAUHAMUKE.

2. JIBuraTey BHYTPEHHEIr0 CroOpaHMA.

3. C. KapHo — co3smaTreib TepMOTUHAMUKH.

4. NHTepecHbIe MPOEKTHI M MOJEJIH TeIIoBbIX nBurartesaei. (IIpu
XOPOIIIEel OPraHm3aIliy BO3MOMKEH KOHKYPC C HAUPAXKIEHNEM.)

5. IIyru nmoBpimenusa KII/[ TemaoBhIX ABUTraTeeil.

6. IlpyuMeHeHUEe TEIJIOBBIX JABUTATEJIEH.

7. 9KoJOrMYeCcKue IPo06JieMbl MCIIOJb30BAHUS TEILIOBBIX ABHra-
teaeii. (HemarenbHO MCcOIb3OBaHUE KpaeBeauecKoro marepuaiaa. Ha
YPOKe MOJKeT ObITh IIPOBENEH KOHKYpC. 3aJauu IIpejaraiT 3apaHee,
CIOJKEeTBhI MX PasHO00OpPa3Hbl — HCTOPUUECKNE, SKOHOMUYECKUE U T. II.)

8. Pemenne u (UIM) COCTABJIEHHME 3aJa4 II0 TEPMOIUHAMUKE.
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YacTb lll.
OCHOBbI IAJIEKTPOOAMHAMUKHUN

B 10 kjacce m3ydalmoT 3JIeKTPOAMHAMUKY CTAaTHUYECKUX U CTAI[HO-
HapHBIX sfABJeHHuii. Bce paccMmarpuBaeMble SABJEHHUS HATJIAIHO Je-
MOHCTpUpPYIOTCA. Momenn OOBEKTOB U SABJIEHHUI, a TaKKe Apyrue
CpeZiCTBA ONMHMCAHWSA IPOCTHI (HATJIAMHBI) WM AOCTYIHBI. B Iesom me-
TOAUYECKUE CPEeJCTBAa YCBOEHUS OTPabOTAHBI JOCTATOUYHO XOPOIIIO.

FNABA Xll. 9NIEKTPUYECKOE MNOJIE

B mepBoii Teme paszena «JJIEKTPOAUHAMUKA» NIKOJIBHUKU BXO-
AT B MHUD HOBBIX SABJIE€HUH, 3HAKOMATCA — IIOKa eI[é TOJHBKO Ha
IpuMepe 3JeKTPOCTATUKY — C BaYKHEHIINMU XapaKTEPUCTUKAMU 3a-
pAna (BenwumHa, 3HAK, HAUMEHBINWH 3apAn), SJIEKTPUUYECKOrO IIOJIA
(HATIPSKEHHOCTD, IOTEHIUAJI, YHEPTUA, CUJIOBbIe JuHUM). OCHOBHOE
BHUMAaHUE MPU M3YUYEHUU TEMbI JOJYKHO OBITH obOpalieHo Ha (opMu-
poBaHVE YCTOMYMBOTO YMEHUS OIUCHIBATH IIPOCTEUINNE CHUCTEeMbI He-
TOABUIKHBIX 3apAN0B U UX IIOJIEH.

B cambix 00OmIMX yepTax JOTWMKA M3YUYEHUs NAHHOW TeMbl TaKOBa:
TUIIMYHBIE OOBEKTHI U ABJIEHUSA BJIEKTPOCTATUKHU, CPEJNCTBA MX OIIU-
caHus, MPAKTUUYECKOe NPUMEeHEeHUe M3YUYEHHBIX SABJICHUN.

B 00606111éHHOI (hopMe OCHOBHOE COJep:KaHue TeMbl MOXKeT ObITh
IpeACTaBJIEHO TaK:

O6sexm — cumcTeMa 3apsAamoB, IIOJie.

Asaenue — B3amMMOJlelicTBUE 3apAnoB, Iei-
CTBUE IIOJISI HA 3apsdAn, dJeKTPU-
YecKMe II0JIA PAa3HBIX HCTOUHU-

KOB.
Cpedcmeo onucaHus — (usuueckas BeJauumHA (3apsnm,
HAMPAXKEHHOCTbD, HOTEeHIINAJ,

HaIpsKeHne, OHEPIrusi, osJIeK-
TPOEMKOCTB), B3aKoH KyJoHa,
3aKOH COXPaHEHUs 3apAna, Me-
XaHU3M B3aUMOIEHCTBUSI.

Texnuueckoe npumeHeHue — KOHIOeHCaTop, JJIEeKTpoCcTaTuude-
CKad 3aniura, HN3MepeHNre Ha-
IIpAXeHud, IIpPUMEHeHue M-

DJIEKTPUKOB.
3mech hakT — 9T0 PUBUUECKUN OOBEKT MU ABJICHHE; MOIeIb —
CPeACTBO OMMCAHUA; CIENCTBUE — peIleHne KaKoN-Imbo 3aJaun NI

00'bsiCHEHUE ABJIEHUS IIPpUPOABI; SKCIIEPUMMEHT — 3TO HE TOJBKO TeX-
HUYEeCKOoe IIpMMEeHeHue, HO U JII0001 OIIBIT, KOTOPBIM IIPOBEPSAETCA
WUCTUHHOCTh HAIINX 3HAHUMA.
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Ypok 1. YTOo Takoe anekTpoauHamuka. Baaumopeiicteue
JJIeKTpnu4eCcKux 3apanoe

3amauM ypoKa: IMO3HAKOMUTH YUAIlUXCA C pPa3neaoM (OUIuKu
«DJIEeKTPOAMHAMUKA» ; U3YUNTh 3aKOH COXPAHEHUs 3apsAna, sSBJIeHUe
JEeKTPU3aIMU TeJ Ha OCHOBE JJIEKTPOHHON TEOpWU, BasKHEHIIne
GaKTHl M3 HNCTOPUM PA3BUTUS SJEKTPOAUHAMUKN; PACKPBLITH 3HAUE-
HUEe TEeOPUM JTOTO pasiesa AJA IMOHUMAHUS OKPYIKAIOIINUX SIBICHUIMA;
mOoKasaTh BKJIAA pyccKux yuéHbix-GpusukoB (I'. Puxmanm, A. C. Ilo-
noB, B. C. fdxko6u, H. A. YM0B u Ap.) B pa3BuTHE 3JIeKTPOAUHAMUKMN.

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. VlsyueHue HOBOr'O Mare- 25—30 Pacckas yumrensa. Mcmoib-
puana 30BaHME TAOJUIIBI. 3aIlNCU B

Terpanu. Becema. Perenue
9KCIEePUMEHTAIILHBIX 3a1au

II. CamocToaTenbHAS 10—15 Pa6ora ¢ yuebunkom. Ilnucs-
pa6ora MeHHbIE OTBETHI Ha BOIIPOCHI
II1. TTogBemeHME UTOTOB. 1—2 Coob11ieHre yUYnTes s

IlomartHee 3amaHUe

I. B dbusuuecKoM SHIIUKJONEINUYECKOM CJIOBape HAayKa 3JIEKTPO-
IMHAMHUKA OIIPeJesIseTcsa KaK TeOPUs MOBeJEeHUA 9JIeKTPOMArHUTHOTO
MOJIsI, OCYIIECTBJISIOIIEr0 B3aMMOAEHCTBAE MEXKIy SJIEeKTPUUYECKUMU
dapagamMu. a1 IIKOJIBHUKOB Ba)XHO JAaTh 00pasel] OTBeTAa HA 60NPO-
Cbl: UTO M3ydyaeT djeKTpoanHaMuKa? 3a MPOUCXOMKIeHNe KAKUX SIB-
JIeHUHN OTBETCTBEHHO 5J€KTPOMATHUTHOE B3amMojercTBue?

JJeKTpoAuHAMUKA H3ydyaeT (GuUs3mMUecKue SBJIEHUsS, CBI3AHHBIE C
IBUJKEHUEM UM B3aUMOJEeiCTBHEM 3JeKTPUUECKUX 3apAL0B U C IIOBe-
IeHUeM 3JeKTPOMAarHUTHOTO IOJsA. JJIEKTPOMarHWTHBIE B3amMOJeli-
CTBUS — 9TO caMble PaCIPOCTPAHEHHBIE B3aMMOAEHCTBUS B OKPYIKa-
0IlleM Hac MUupe.

Ilenecoo6pasuo ¢ momoIbio TaGaUIBI 29 MMOKasaTh IIPEeIMEeTHYIO
00J1aCTh BJIIEKTPOAUHAMUKY, BUJ B3aMMOAEHMCTBUS, a TaKiKe HEKOTO-
pble TUIWYHBIE ABJIEHUS.

AIeKTPOMATHUTHOE B3aWMOEHCTBME OTBETCTBEHHO 3a XUMHUUe-
CKMe peakIuu u Omosornyeckue mporecchl. Takoe B3ammomelicTBue
JIKUT B OCHOBE TPOMAJHOTO KOJIMUECTBa SBJIEHUI, a TaK KaK 9THU
SIBJIEHUA IIIHUPOKO KCIIOJB3YIOTCA B JKU3HU, HAIIPUMED B TeXHUKE, TO
9JIEKTPOAMHAMUKA, OIMCHIBAIOIASA 9JI€KTPOMAaTrHUTHBIE B3auMoOjeit-
CTBUS, ABJSETCA OJHOM M3 CAMBbIX BaKHBIX TeOPUl (PUIUKU.

Bonpocwi: kaKkue siBJeHUs, U3ydyaeMble B MeXaHUKe, 00yCJIOBIE€HBI
9JI€eKTPOMATHUTHBIM B3auMojericTBueM? Bo3MOKHO JI IPEICTABUTH
COBPEMEHHYIO IIMBUJIMBAINIO 0e3 WCIOJIb30BAHUSA TaKUX 3SJIEKTPO-
MAaTHUTHBIX SBJEHUI, KaK BJIEKTPUUYECKUN TOK, BJIEKTPOMATHUTHBIE
BoJIHBI U Ap.? (Lorakure.)
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Tabauua 29

Teopus 06 beKT Bun Baaumo- ABnenue
JeiicTBUSA
Mexauuka Maxpockomuuec- I'paBuranuon- | [IBuikeHue u
KOe TeJIo: OT aTo- | Hoe. JJeKTPO- | paBHOBECHEe BCeX
Ma 10 3Be3[bI MAarHUTHOE OKPYIKAIOIIUX
Hac Tei. SIBieHUME
TPEeHUs U AP.
Monexyiap- Cucrema us daeKTpoMar- TensnoBoe aBUIKE-
Had (QuU3UKa BGOJIBIIIOTO YHCJIa HUTHOE Hue. Baaumoneii-
YACTUI, HATIPU- CTBUE aTOMOB U
mep ras. Tepmo- MOJIEKYJI, KaKoe-
OUHAMHUYECKUe aub0 CBOMCTBO
MAaKpPOCUCTEMBI — rasoB, JKHIKOCTeNR
J11000€e MaKpOTeIo U TBEPJBIX TeJ
OJIeKTpoAUHA- | DJIeKTPOMArHUT- daeKTpoMar- BsaumopneiicTBue
MUKa HOe ToJjie. 3apAanbl | HUTHOE 3apAKEHHBIX TeJI.
DIEeKTPUYECKU N
TOK. JJIeKTpoMar-
HUTHAs BOJIHA.
Cser

Yunuresnb 3HAKOMUT IITKOJBHUKOB CO CTPYKTYPOU paszeia «IJeK-
TPOAUMHAMUKA», COOOIIaeT BaKHelinue (aKTbhl U3 HCTOPUU €€ cTa-

HOBJIEHUA.

IToBTOpenme um yraybaeHue 3HaHUI O 3apsAgaxX U UX B3aUMOJeiH-
CTBUAX ITPOBOAATCA B Xone Oecedvl, KOTOPAs COIPOBOIKAAETCA pellle-
HUEM SKCIEepPUMMEeHTAJbHBIX 3amad.

1. Kax mokasaTb, UTO JaHHOE TEJO 3apsKeHO?

OTrBerT. Ha}.’LO paccMoOTpeTb BSaHMO,Z[efICTBHe AAaHHOT'O TeJja C 3a-

paskeHHBIM. Eciu JaHHOE Tejl0 MMPUTATUBAETCA WK OTTAJIKUBAETCS
OT 3apAKEHHOTO TeJjia, TO 9TO 3HAUYUT, UTO OHO CAMO 3apsAKeHO (IIpo-
BOIUTCS OIIBIT).

Bonpoc 0ns obcyxcdenus: Kaxk NOKasaTb, YTO B JAHHOM cJyuae
HAOJIIOZaeM SJIEeKTPOMATrHUTHOE B3anMMOJelicTBHe, a He I'PaBUTALU-
onHoe? [lJi1 oTBeTa HA TAaKOl BOIIPOC MOJKHO PEIIMUTH 3amady Ha
pacuér rpaBUTAIMOHHOIO B3aMMOAEHCTBUS TeJ, HAIPUMepP B3anMO-
neficTBUA OBYX T'UJIb3, KOTOPOE UPE3BBIYANHO MaJi0 W IIPOSBJIEHUE
KOTOPOT'0 He3aMeTHO. 3aJady CaMOCTOATEJIbHO peIlaeT OOWH u3
IIKOJBHUKOB, KOTOPBIM 3aTeM COOOIIaeT BCeM pes3yJIbTAaT.

2. Ilouemy pasHble 3apAAbl B3aUMOAEHCTBYIOT Io-pasHomy? B uém aTo
IPOABJISIETC?

HeMOHCTpprIOT CJIeoYyIOIIre O7nblmbl: MIPUTAMEHNEe 1 OTTAJIKMUBa-
HYEe CTAaHUOJIEBBIX I'UJIbB3; BBaHMOI[eﬁCTBHe ABYX 3apAMXEeHHBIX TI'NJIb3
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IPpU YBEJUUYEHUUN PACCTOAHHUA MEXKIYy HHMU; B3aUMOENCTBHE IBYX
CTAHMOJIEBBIX I'MJIb3 IIPU PA3HBIX 3HAUEHUAX UX 3apPAI0B.

Bonpocvt 0na obcyxrcdenusa: Kak JNOKa3aThb, UTO T'MJIB3BLI 3apAKe-
HBI 3apagaMu ogHoro sHaxka? Kakoe moBemeHHe 3apsAm0B IIO03BOJIAET
cleyiaTh BBIBOJ O TOM, UTO IIPU YBEJUYEHUUN PACCTOSHUSA UX B3aMMO-
neiicrBue ymeunbinaerca? Kak moxasarb, UTO OOWH M3 ABYX 3apPsL0B
6ousbirie apyroro? (OrBerT. C IIOMOINBIO TPETHETO 3apdAna.)

3. Kak mpoumcxomut syeKTpusanud Tea? UYTo TPOUCXOAUT IMPU IJIEKTPU-
3amuu Teya?

Y xasauue. Pemenue sToii 3aauyy OCHOBAHO HA HCIIOJL30BAHUU
39JIEKTPOHHO! TEOpUU.

Takum o0pasoM, OCHOBHOE COJEp:KaHUe MN3ydJaeTcs C IIOMOIIIBIO
TOCTAHOBKU U PEIIeHUA 9KCIEepPUMEHTAJBbHBIX 3agad. dacTe
W3 HUX MOYKHO IIOBTOPUTH HA CJEAVIOIeM YPOKe, HO IIOBTOPEHUe
9KCIIEPUMEHTA U PellleHre dTUX 3ahaY AOJYKHBI BBINOJHATH ydallu-
ecsa. [IpuBegéM HECKOJBKO MPUMeEDP O B.

Onwvim 1. [IBe nmacTuHKY (U3 900HUTA M OPrcTEeKJa) Ha MB0JUPY-
IOIUX PYYKAX IOTPUTE OAHY O APYIYyI0, 3aTeM IIOOUYEPENHO BHECUTE
B KOHIYKTOD dJeKTpoMeTpa (Kak 2JIEKTPOCKOIIA), He Kacasdchb ero.
Bonpocwvi: 1oueMy IIOKa3aHUA 3JEeKTPOMeTpa OAWHAKOBBI? KakoBbI
OyIyT MOKasaHusA 3JIEKTPOMETPA, eCJU BHECTU o0e MJIACTUHKU cpasdy?

Onwvim 2. HasnekTpu3oBaHHYIO TPEeHUEM O OyMary IJIaCTUHKY U3
OprcTeKJIa IIOAHECUTEe K IIapy dJeKTpoMeTpa W KOCHUTech ero. Bo-
npocuvL: TIoUeMy IPU yAAJIeHWU IJIACTUHKU IOKAa3aHUA BJIEKTPOMeETpa
craHoBATCS HyJeBbiMu? Kax um mouemMy m3MeHATCS IMOKAa3aHUS, €CJIU
TPOBECTU HECKOJBKO pa3 IJIACTUHKOUW MO mIapy?

Onwvim 3. IlpounrocTpupyiiTe 1 IPOBEPHTE, BO3ZMOYKHO JIU IIOJIY-
YyeHUEe Ha KOHI[aX 300HUTOBOM HAJIOUKU ABYX OJHOBPEMEHHO CYIIECT-
BYIOIIUX Pa3HOMMEHHBIX 3apPsI0B.

B mepBoM ombITe Ha IJIACTUHKAX 00Pa3yIOTCSA PABHBIE IO MOIYJIIO
¥ IIPOTUBOIIOJIOXKHBIE 10 3HAKY 3apAAbI, CJI€JOBATEIBLHO, IIPU BJIEKTPU-
3anuuy 3apsagbl He BOSHUKAIOT, a TOJBKO JIUIINL IIepepacupeeIaioTCs.

YyureiBasg 39T0, MOXKHO C(HOPMYJIMPOBATHL 3aKOH COXpPaHEHUS 3a-
pama. Ilasee yumTeab MOMKET COOOIIUTH, YTO IIPEACTABJIEHUS O CO-
XpaHeHUmM 3apazna ciaoxxkuanch einé B XIII B., HO moKasaTeabHOE
obobO1ienne caenan B 1838 r. M. dapageii. Ou nucaa: «HeBosamMork-
HO HU CO3JaTh, HU YHUUTOXKUTH OJHY U3 3JEKTPUUECKUX CcuJI 0e3
PaBHOTO W COOTBETCTBYIOIIEero maMeHeHus apyroi» ([[yxos B. M.
Hcropuueckue 0030pbl B Kypce (pU3UKU cpemHer IMKoJabl. — M.:
ITpocsBemtenue, 1983. — C. 54).

OO6GCy:KIal0T 80NnpOChl: KAKYI0 CHUCTEMY B MaHHOM OIIBIT€ MOMKHO
CUUTATh 3aMKHYTOI? Byner i BBIIOTHATHCA 3aKOH COXPAHEHUS 3a-
pAna, ecau OfHA W3 IIJACTUHOK CTaJbHAasa?

Bo BTOpOM oOmIBITE CIEAyeT HCKJIOUUTH ITOO0YHOE SABJIEHUE JJIEK-
Tpu3anmum npoboeM, MOITOMY IaJOUKy 3apsskaioT ciaabo. [lesaior
6bL600, UTO TIIPU 3JEKTPU3AIUU TPEHWEM C OJHOTO U3 TeJ 3apAIbl
CHUMAIOTCS; IIPU dTOM 00a B3aMMOIEUCTBYIOIIUX TeJia 3apsaKaloTcs.
MoxHO TpocTO He3apPAKEHHON IMAJIOUKON MOTEePeTh O IIap 3JEKTPO-
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MeTpa U 3apAAUTH MaJOUKy U miap. YueOHas npobiema: KaKue 3aps-
JKeHHbIe YACTHIIBI MePEeXOonsT. OTy MPOobJeMy PelraioT TeOPeTUUYECKU
C IIOMOIIbI0O B0NPOCA: MOTYT JU MOJIOMKUTEJbHBIE 3apPSAAbl, T. €. MOHBI
KPHCTAJJINUECKON PeIéTKU, MePexXOoquTh U3 OJHOT0 TeJia B Apyroe?

Perienre KauyeCTBEHHBIX 9KCIEPUMEHTAJILHBIX 3aJau HEOOXOAUMO
COIIPOBOKAATH CXeMAaTUUYECKUMHU PUCYHKAMU B TETPAASAX YUAIUXCH.
ITo HUM B majbHeHIIeM MOKeT OBITh IMOBTOPEH OIBIT WJIU COCTaBJE-
HbI HOBBIe 3amauu. IIpM pacCMOTPEHHH TeOPeTUUYecCKOro MaTepuaa
He CJIelyeT CTPEeMUTHCA K MaKCHMaJbHO IMOJHOMY pacckKasy. Homou-
HUTEJbHbIE 3HAHUA MOJKHO MPEAJOMKUTh YUYEHWKaM IOJYUYUTH IIPU
CaMOCTOATeJIbHOI pabore ¢ yuyeOHMKOM. IIpu OTCyTCTBHU BpeMeHU
paboTa IepeHOCUTCS Ha CJIEeAYIONUHE YPOK.

II. CamocroarennHaa paGora.

Bapuanm 1

1. IlpuBegure mpuMepsl (DUSUUECKUX SABJIEHUI, KOTOPHIe M3y4YaeT dJIeK-
TpoauHamMmuka. OGOCHYIiTe CBOM OTBET.

2. HNokaxkure (TEOpPeTWUECKU M SKCIEPUMEHTAJIHLHO) PAaBEHCTBO 3apsIOB
upu snaekrpusdanuu. OTBET COMPOBOAUTE CXEMATUUECKUMU PUCYHKAMU.

Bapuanm 2

1. Kparko omuimiuTe, Kak IPOUCXOAUT dJjieKTpusanua Tes. (KemareabHO
IPU 9TOM BBIMOJHUTH PUCYHKH.)

2. 3anuinnTe B MaTEeMATHYECKOH (popMe 3aKOH COXPAHEHUS JJIEKTPUUe-
cKoro sapsazga. Ilpy Kakux YCJIOBUAX OH BBIMOJHAETCS?

II1. Jomawnee 3adanue: § 90; yup. Ha c. 300 (EI'9); nungusuny-
anpHo — II., No 448, 449.

Ypok 2. 3akoH KynoHa

3amauM ypokKa: BBECTH IIOHATHUS «TOUYEUHBIA 3apsan», «3akoH Ky-
JIOHA», «JJIEKTPUYECKAasl ITOCTOSTHHAsI», «eAWHUIIA 3apsafa», «TPAHUIIBI
TpuMeHUMOCTH 3akoHa KysoHa», a Tak/ke 0OBHAKOMUTH C MCTOPHUEIH OT-
KPBITHS 3aKOHA; chOpMUPOBATH IIPEACTABIEHNE O POJIU OIbITA B OTKPBI-
TUU 3aKOHOB; chOPMHUPOBATH YMEHIe peliaTh 3amauu Ha 3akoH Kysiona.

Ilman ypoka

Jdransl ypokKa Bpems, muH IIpuémpr 1 MeTOIBI
1. IToBTOPEHUE M3YUEHHOTO 10 Becena. Pertenne KauecTBeH-
Marepuaia HBIX U SKCIIEPUMEHTAIBHBIX
3amay
II. VIzyueHue HOBOTO MaTe- 15—20 Pacckas. cnonabsoBanue Ta-
puaa osunel. [lemoHcTparus. 3a-

IIMCU B TeTpagu

III. Pemrenue 3azmau 15 Ilpumep pelneHus samauu.
Pa6ora B Terpanm

IV. JlomairHee 3amaHue 1—2 3amnnchk Ha JOCKe
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1. Bonpocer 0ns opzanusauyuu OeceOvl: KaKkue B3aWUMOJENCTBUS Ha-
3BIBAIOT JJIEKTPOMATrHUTHBIMU? B 4éM MOposiBisieTcsd B3auMOIEHCTBUE
s3apanoB? (OrBeT. B orrarkuBaHmmM u OpuTrsKeHnu.) B uém cocrouT
TIPOIeCC BJIEKTPU3AIIUN TEJI COTJIACHO BJIEKTPOHHBIM IIPEACTABIEHUSIM ?
Kak mokasarp paBeHCTBO 3aps/oB, IPUOOpPETAeMBIX TeJaMU MPU UX
anexTpusanuu? Kak u mouyemMy IPOUCXOAUT M3MEHEHUe 3apsafa II0JIO-
JKUTEJIFHO 3apAMKEHHOTO IPOBOJHUKA IPU COEJUHEHUU €ro C 3eMJIEI?
VueHUKU pemraoT 3ajJaydy Ha KapTOUKaX, BBIJAHHBIX YUUTEJIEM.

1. Tena, obiagatoiiue 3apAmamMu S - 10® u -8-10°°% Ku, IpUBEJU B CO-
IPUKOCHOBEHUE W pasBeau. ByayT Jau oHHM B3ammojercTBoBaTh? Kcin
OymyT, TO Kak?

2. OHpeﬂeJ’[HTe BO3MOJMHBIE 3HAKHU 3apAAg0B TeJ, €CJIU OHU BSaHMOHefI'
CTBYIOT TaK, KaK MOKasaHO Ha pucyHke 134.

VAN

Puc. 134

3. (9KcmepuMeHTadbHasd). VI3BECTHO, UYTO OPraHMUYECKOe CTEeKJIO, IIOTEPTOoe
o Oymary, sapssKaeTcs IIOJOMKUTeJbHO. Ompeesnre 9KCIepUMeHTab-
HO B3HAK 3apAfa IIJJaCTMAaCCOBOM pPAacYEéCKHM, HOTEPTOH o ImepcTh. Mc-
MOJIb3YiTEe BJJIEKTPOCKOI KaK [JOIOJHUTEeNbHOe obopynmoBanue. IIpex-
JIOKUTE HECKOJbKO CBOMX BAPUAHTOB IJIsI PEIeHUs DTOM 3aJadyu.

II. IIpm m3yyeHMU HOBOTO MaTepHaJia cHadajla BBOLATCA ABa IO-
HATUA: 3JIEKTPOCTATUKA U TOoueuHbIN 3apazn. IlocTaBuTs yuebHyw0 npo-
Osemy MOXKHO TakuM obOpasom. Cpexu BcexX B3amMOIeHCTBUHA 3apdA-
OB HamboJiee MPOCTHIMU SABJIAIOTCA B3aUMOAEUCTBUA HEIMOABUIKHBIX
3apAnoB. o WX KOJUUYECTBEHHOTO OIMCAHUSA KCIOJB3YIOT MOJENb
TOYEUHOTO 3apsana. Bonpocei: mouemy 310 Heobxomumo? (OTBeT.
MopenupoBaHye TOYEYHBIMM 3apAAaMU 3aPAKEHHBIX TeJ II03BOJISIET OT-
BJIEUBCS OT BTOPOCTEIIEHHBIX JeTajieii — (OpMBbI, pasMepOB — U OCTa-
HOBUTHCS Ha TJIABHOM, T. €. chOPMYyJIUPOBATH 3aKOH B3aUMOAEUCTBUA
sapsmoB.) IIpu Kakux YCJIOBUAX MOYKHO MOJEJMPOBATEH 3apsiKeHHOe
Tesio ToueuHbIM 3apsagom? (IIpm o6Cy:KIeHUU BOMPOCOB HCIIOJIb3YEeTCs
aHaJIOTUsS M3 MEeXaHWKHU: TeJ0 — MaTepuajbHas TOUYKA.)

ITpu paccmorpenum omnbiTa KyJjioHAa HCIOJNL3YIOT 3JeMEHTHI Oece-
nel. IIpuBOogUM npumepHvle 80npocebl: TouemMy B ycraHoBke Kysioma
HWCIIOJIL30BAJINCh MaJleHbKHe MeTajuindeckue mapuku? Kaxum oGpa-
som Kyision usmepsana cuny B3amMmozelicTBus 3apanoB? Kaxue TpynHo-
CcTU MO/ BOBHUKHYTH y KysnoHa mpu npoBeaeHuu onbiToB? Ilouemy
IJA TOTO, 4TOOBI c(hOPMYJIUPOBATH 3aKOH, OJHUX OIBITOB OKa3ajoCh
"Hemocratouno? (O TBeT. Hamo mmMeTh mpefcTaBieHne O TOUEUHOM 3a-
pAne, T. e. UMETH €Ilé U TeOPEeTUYEeCKUE WJEU.)

B Terpamu m Ha qOocKe BBIMOJNHAIOTCS 3amnucu (tadi. 30).

III. s popMupoBaHUA y INKOJBHUKOB YMEHUS pelIaTh 3amxa-
YU YUYUTEJIh MOKA3bIBAET OJWH M PUM e P.
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Tabauya 30

feneune B3auMoneiicTBNg 3apanos

63
®

DaKTbl
e JIBa pojia 3apANOB: +q U —q
* fIBJjeHMe B3aMMOJEIICTBUA HEIOABMYKHBIX
3apAKEHHBIX TeJl
e OnbITHI C KPYTUIBHBIMY BECAMU —
o

Monpens

* MogeJsb 3apAKEHHOTO TeJla — TOUEUHBIN 3a P
e Mogesnb B3BaMOIECTBUA 3aPAI0B
Ha PaCCTOAHUM — BJIEKTPUYIECKOE II0JIe

F F,
F.
— e e
* 3axoH Kynona: F=k qquzz
) -
Criencraswms )
Fr

e Omnpepnenenne k: k= =9'109H'M2/KJ12

9,9
* PacuéT cuibl B3aMMOIEVICTBUA 3aPASOB B BaKyyMe
Y IUBJIEKTPUKE
* OmnpenesneHne rpaHUIbl IPUMEHNMOCTY 3aKOHA
Kysona
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JlBa OQMHAKOBBIX ITTAPUKA MACCOM M Ka'KIbIA HOABEIIIEeHbI K OLHOU TOUYKE
Ha HUTAX, KayKaasd U3 KOTOPBIX mMmeeT AauHy [. Korga mapukam cooOImu-
JIU OJAWHAKOBBIN 3apAj] ¢, OHU Pal3oILIuCh Ha paccrosgHue r. Ompenenaure
HaTAKeHNe KayKJIoi HUTH.

Ananus @usuveckozo saesenus. B 3amaue paccMmaTpuBaeTca
ycJioBUe paBHOBeCcUs IBYX 3apsAnoB. [IpuunHa paBHOBECHUS JIIOOOTO U3
HUX — O9TO AeMCTBUA HUTU, 3eMJH W Opyroro sapsana. Kaxmoe us
9TUX [MeHCTBUI XapaKTepuayeTcs CUJION, IMOITOMY YCJIOBUEM PaBHO-
Becus 3apANOB OyZeT PAaBEHCTBO HYJI I'€OMETPUUECKON CYMMBI BCEX
CHJI, MeHCTBYIOIINX HA KaKABIN 3apsm.

B mpomecce anammsa y4uuTesab 3aJaéT G0npoc: IoueMy OaHHAS
3ajlaua pelraeTrcsa B 9JIEKTPOAMHAMHUKE, XOTs paccMaTpUBaeMoe sB-
JeHue BHelllHe umcto MexaHmdeckoe? (OrBer. Ilpupoma omHON u3s
CHUJI, B CYII[ECTBEHHOI CTEIeHU OIpeAeAioleil ABJIeHne, — 3JeKTPO-
cratTuuecKas.)

MaremaTryecKyoo dYacTh pPeIleHUd B3aJadyl MOXKHO pPacCMOTPETh
no yuebHUKY (c. 305). B BakJioueHUe peIIeHUsl CJeNyeT eImle pas
00CyIUTh 60npocyl: TOUYEMY B 3ajadue pPacCMaTPUBAIOTCSA TOUYEUYHBIE
sapanei? Kax mposepurh eé pemnenme? VIsMeHUTCA U HATSIMKEHIE
KasKJOW HUTU, €CJU B3aUMOJEHCTBOBATHL HA MPEKHEM pPACCTOAHUU
OyIyT Takue Ke M0 3HAUEHWIO, HO pasHble II0 3HAKY 3apsaabI?

B KauecTBe ImpuMepa peIieHud 3a /a4 MOYKHO B3ATH 0oJjiee IIpo-
CTyIO 3a7auy. B KoHIle ypoKa IMIKOJLHUKM PeIraT 3aJadud CaMOCTO-
ATeJbHO, HampuMmep Taxwme: IL., Ne 451, 454, 457.

IV. Jomawmnee s3adarnue: § 91, 92%; yop. ma c. 307 (1).

Ypok 3*. PeweHune 3apa4

3amaum ypoka: chopMHUPOBATh yMeHUEe MPUMEHATH 3aKoH KyJsioHa
IS ONMCAHUSA B3aMMOJEHCTBUA 3apANO0B, pellas 3aJauyyd Ha OImca-
HUEe PaBHOBeCUs TeJ MOJ MeHfCTBUEM Pa3HBIX CHUJI.

I. Ilocne opraHu3arMOHHONW YaCTHU YYUTEJHh IIPOBOAUT YCTHBIN
ompoc. OZWH M3 YIYEHUKOB y JOCKU pacCKas3bIBaeT 00 OCHOBHOM 3a-
KOHE BJIEKTPOCTATHUKU. [[Jid MOMOIIM IIPU OTBETE MOXKHO HA JIMCTOY-
Ke TPEeNJIOKUTH 60NPOChbl: UTO TaKoe dJIeKTpocraTura? [Iia Kakumx
00beKTOB chopmyaupoBan 3akoH Kymoma? Kaxkum sBisgercss 3aKOH
Kyiona: sKcnmepuMeHTaJIbHBIM Uan Teopernueckum? Kakopa maTema-
TryecKasd (GOPMYyJIUPOBKA ITOTO 3aKO-
Fy 4 Fy, Ha? BeimosHseTcA JU TPeTHH 3aKOH

4’—0 O—» OUHAMUKU [JIs 9JIEKTPOCTATUYECKOTO
B3amMogeiicTBus 3apanoB? Ilouemy?
a1 az Ipyroit yuammuiica y HOCKH peLIaeT

Puc. 135 sagaduy.

Cusibl B3auMOZEHCTBUSA TOYEUHBIX 3apAMAOB, UMEIOIINX PaBHBLIE 3HAUEHUST,
usobparkennsl Ha pucyHke 135. Paccrosmume mexxnay sapamamu r. VzoOpa-
3UTE CUJIbI B3aUMOMAEHCTBUSA B CIydae, €CJIM PACCTOSHNE MEKIY 3apagaMu
YMEHBIIUTh B 2 pasa; 3HAK OJHOrO 3apsjfa W3MEHUTH Ha IPOTHBOIIOJJIOMK-
HBIl; OOUH 3apsAJ] YMEHBIIUTH (YBeJIUUYUTH) B 2 pasa; oba 3apsaga yMeHb-
muTh B 2 pasa, a pacCTOAHNE YBEeJIWYUTH B 2 pasa.

- -
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IIpu o0bsicHeHWM 3aJauud y [OOCKH IIKOJBHUKU B3alNCLIBAIOT €€
pelllenre B TeTPaIH.

II. Ha pamHOM YypOKe peliaeTrcs yuebHas npobJjema: KaK IIPU-
MeHsATh 3aKoH KyjgoHa [jad omMcaHusa B3aWMMOIEHMCTBUA 3apSAI0B.
T'naBHOe [iA yuuTesNsd — OPraHM30BATh CAMOCTOATEJIbHYIO paboTy
IIKOJBHUKOB IIO0 pelneHWio 3amad. CHavaJsia perrapoT 3agady KOJ-
JIEKTUBHO.

Ha xakom paccToAHMM HYXKHO IIOMECTUTb B BaKyyMe IBa TOUYEUYHBIX 3a-

pAaga 5 - 10° u 6 -10° K, 9roGbl OHU OTTAJIKUBAIUCH ¢ cuuoit 1,2 X
X107 H?

OmHOBpPEMEHHO C peIllleHreM 9TO# 3aJauu OAWH U3 ITKOJbHUKOB I'0-
TOBUT OIBIT II0 3JIEKTPU3AIUY WJIM B3aUMOEHCTBUIO 3apAmnoB. Ilpu-
Mep 3aZlaHuA Ha JUCTOYKe: OymayT Jiv (M moueMy) M3MEeHAThCA MOoKasa-
HUSA 9JIEKTPOMETPA, eCaU B KOHAYKTOD Uepes IIJIaCTMACCOBYIO BOPOHKY
HacoeimaTh mecok? (IlocTaHOBKA M OO'BACHEHME STOTO OIBITA PA3BUBAIOT
WHTEepeC ydJalnuxcs, a Takske (POpMUPYIOT y HUX yMeHUEe OO0BbSICHATH
SABJEHUs. ITOT MPUEM CJIEAYET HCIIOJIH30BATh CUCTEMATUYECKU.)

BosMoikHBI pasHble CIIOCOOBI MaJIbHEHINel opraHus3aluud ypoKa.
Tak, camocTOATEeIbHYIO paboTy MO BapHWaHTaM MOYKHO COYeTaThb C
OIHOBPEMEHHBIM DellleHreM OTIeJbHBIX 3aJad y JOCKU, HAapUMep:
II., Ne 455, 458. O0bsacHeHUe pemIieHUsA 3aJauud yUAIUecs MOTYT
TOJIBKO CJIYIIaTh, KOJJIEKTUBHO OOCY»KJas ero OCHOBHBIE 3TAIIbI.

B KoHIle ypoKa HEKOTOpHIe yualumecsd CHAIOT CBOM TeTpanm Ha
IIPOBEPKY YUYUTEJIO.

II1. Jomawnee 3adanue: yup. Ha c. 307—308 (2, 3, ET'9).

Ypok 4. MexaHU3M B3auMOAENCTBUS 3N1EKTPUYECKUX
3aps40B

3amaum ypoKa: IIPOAOJIKUTHL (QOPMUPOBAHUE IIOHATHUSA «dJIeK-
TPUUYECKOe II0JIe», BBECTH €ro OCHOBHYIO XapPaKTEPUCTUKY; M3YUUTh
HPUHIUI CYHNEePHO3UINK JJIEKTPUUYECKUX II0JIeli; IPOMOJIKUTEL (Pop-
MHUPOBAHNE MHUPOBO33PEHUS YUAIUXCS HPU ONMCAHUU HUAEH JaJIbHO-
oercTBUA U OJIM3KOLEeNCTBUSA.

Ilnan ypoka

Jdranmbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI

I. IloBTOpPEHUE 5—17 DpoHTAIBHBIN OIPOC

II. MI3yuenne HOBOTO MaTe- 15—20 Pacckas yuwmrena. 3Sanucm

puana Ha JOCKe W B Terpajnu. Be-
cena

III. Pemenue 3amau 15 CamocrosiTenpHass pabora.
Pa6Gora y mocku

IV. IlogBeneHue UTOTOB. 5 Becena.

IomatrHee 3azaHue 3amnuch Ha JOCKe
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‘ r | 2r | 1. Rozrrpom) 3a JOMAIIIHeHN IOx-

TOTOBKOIM y4YalllUXCs OCYIIECTBJIA-

é b b ercsa TOpU OerjioM IIPOCMOTPE Te-

+q +q, +2q Tpazeili m B Oeceme IIO 6onpocaM;

YTO M3yYaeT BdJIEKTPOLUHAMUKA?

Puc. 136 Kakoe HOBOE (pusmueckoe sABIeHUE

HaM{U H3YYEHO Ha IIPOIIJIOM ypO-

kKe? KakoB 3axkoH asroro sisnenusa? Uro Taxkoe ToueuHsblit 3apan? s
YEero MbI HCIIOJIb3yeM 3TO HOHATUE?

IBoe INIKOJIBHUKOB OTBEYAIOT IHNCBMEHHO Ha 80npocv. (MOMKHO
paszaTh KapTOYKM): KaKue CUJIBI JeHCTBYIOT Ha 3apax ¢, (puc. 136)?
WNzobpasure mux. Onpenenure pesyabTUPYIONIYyIO cuiay. Ilouemy Ha
KOHIIaX 500HUTOBOM MAJOUKU MOYKHO OJHOBPEMEHHO IIOJYUHUTH IBa
pasHOMMEHHBIX 3apAna? B uém cXoACcTBO M pasamuue 3aKoHa BCe-
MuUpPHOro TArorenus u 3axouma Kymoma? (II., No 447.)

II. isyueHre HOBOTO MaTepuaJjia HauMHAETCA C IIOCTAHOBKU Yyuel-
HOll npobJjiemvl: KaK OCYIIECTBJISIETCA B3auMOJelicTBUE 3apsAmoB.

B Hayke Maso mpocTo OOHADPYXKUTH SKCIEPUMEHTAJIbHBIN (aKT
B3auUMOJeNcTBUA 3apAnoB. HeoOXoaAMMO IOHATHL HNPUUUHY, TIPUPOIY
¥ MeXaHW3M TAaKOTO B3auMojeicTBuA. [[JId moKasa SBJIEHUA JeMOH-
CTpUPYEeTCSA B3aMMOAENCTBUE 3apsi’KeHHBIX CTAHUOJIEBBIX THUJb3.
Bonpoc: Kak OCYIIECTBJISETCA B3aMMOJeHCTBUE 3apAA0B Ha PacCTO-
AHUU? YUUTENb MOACHSAET, UTO MCTOPUUYECKM BO3HUKJIU ABE TOUKU
3pEeHUs Ha IIPOIECC B3aMMOIEUCTBUA. YUaIlluecd 3alOJIHAIOT TabIm-
1y (MOYKHO MCIIOJIb30BaTh Tabauily 31) B TeTpagax MW CJIYIIAOT KpaT-
KU KOMMEHTAPUHN YUUTEI.

Tabauua 31

JansHOmEcTBHE Bauskopeiicreue

1. BzaumopeiictBue 00beKTOB 0e3 | 1. BsaummopeiicTBue OO0BEKTOB II0-

IOCPEeoHUKOB, 0e3 Cpeabl cpeacTBOM 0cCO00I MaTepuaJbHOI
cpenbl — IOJSA
9. MIHOBEHHO 2. C KomeuHOII cKopocThio. Hawm-

0osbIlIasi CKOPOCTH Iepefadyu B3a-
umogetictBus paBaa 300 000 xm/c

3aTeM y4umTeJ b COOOIIIAeT, UTO COTJIACHO TeOpUU OJIMBKOIEeHCTBUSI
OKOJIO KayKJOT0 3apdAfa CYIIEeCTBYET 3JIEKTPUYECKOE II0Jie — HOBBIHN
Oas ydyamumxcsa (usmuecKkuili o0beKT. BmepBble mIpeacTaBiIeHUHE O
moJsie B pusuke BBEM M. Papameii. (Yualmuecsi OTKPBIBAIOT YUEOHUK
N 4YUTAIOT MaTepuaJl 00 sTOM y‘{éHOM. OﬂI/IH 3 INKOJBHMKOB BBbI-
CTyHaeT ¢ KPaTKUM JOKJIaIOM.) YUUTEJb IIPOJOJI3KaeT PAcCKa3: IoJie
HeIIPepPhIBHO B IIPOCTPAHCTBE U [OEWCTBYeT Ha 3apsanbl.. 3aTeM OJ-
HOMY M3 YYEHHKOB IIpeajaraercs 00'BACHUTDH B3aI/IMO,Z[efICTBI/Ie TNJIb3
C 9TOM TOYKU 3PEHUs.

g sakpenieHUs NIpPeACTaBIEHUSA O MATEPUAJIBHOCTU IIOJIHA MOXK-
HO OOCYIOUTBH 60npOCbHL: ONWHAKOBO JU II0JIe Ha Pa3HBIX PACCTOAHU-
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AX OT 3apAKeHHOUN ruib3bi? Ha ocHOBe KaKMX SKCIEPUMEHTAJIbHBIX
$aKTOB MOXKHO CIejaTh BBEIBOJ O TOM, UYTO 3JIEKTPUUYECKOE II0Jie He-
npepbsiBHO? Kak ObI BEs cebs 3apsAn B Iojie, ecau ObI OHO OBLJIO IIpe-
peiBHO? M3MmeHsieTcAa JM C TeUEHHEM BPEMEHU II0JIeé HEIIOABUXKHOIO
sapaga? Ha ocHOBe KaKUX 5KCIEPHUMEHTAJIBHBIX (aKTOB [IejlaeTcs
Takoil BeIBOA? (OTBeT. Eciim uepe3d HEKOTOpPOe BpeMs K 3apAKeH-
HOM CTaHMOJIEBOIl TIHMJIb3e IOMHECTHU 3apsij, TO OyaeT HAOJIIOZATHCS
JelicTBUE TOJIsI TWJIbB3bI HAa MPOOHBIN 3apsazn.) Bosumkaer gonpoc: us-
MeHseTCS JIU 5TO AeucrBue?

Jlasee yumrenb cooOIfaeT, UTO II0Jie OOHAPYKMBAIOT IO €ro Jei-
CTBMIO Ha MPOOHBLIN 3apsAn. IIo yuyeOHUKY IIKOJIBHUKK BBISACHSIOT,
YTO CHJIOBOM XapaKTEePUCTUKON I0JIS ABJISETCA HANPIAKEHHOCTH:

_
g F (E)
q \Kn/.

Ha mocke u B TeTpagAax IeJialoT 3alucy (DOPMYJIBI JJI HAIIPSIIKEH-
HOCTHU IIOJIT ToueuHOro 3apsana. O6Gcy:KaaioT 8onpoc: Kak HalpaBJIeH
BEKTOP HANPSKEHHOCTU I10JA7 BLIZBAHHBIN YUYEHUK MOXKET HA TOCKe
n300pa3uTh BEKTOP HAIPAKEHHOCTH B KAKON-IMOO0 TOUKE IIOJIS II0-
JIOXKUTEJIBHOrO WK OTPUIlATEeILHOrO 3apsna.

3aTeM yYHWTeJNb paccKasblBaeT O TOM, UYTO SKCIePUMEHTAJIbHOE
u3ydyeHne dJIeKTPUUYECKUX II0JIe II0Kas3ajio: IOJIA APYr Ha apyra He
BauAT. IIpy HamoKeHUU (CYIEPIIO3UIINH) IIOJel HAIPAKEHHOCTD
Pe3yJILTHUPYIOIIEro IIOJsA PaBHA:

E=E, +E,+E;+ ...

s mpuMepa OIPemeNA0T HANPAKEHHOCTH Pe3YJIBTUPYIOIIETO
moJisI, 00pa3s0BaHHOT'O HeCKOJbKUMU 3apaxamu (puc. 137, 138).

II1. IleaTpanbHaa yueOrasa npobsema OTPabOTKU M3yUEeHHOTO Ma-
Tepuajia: 4ToO MAET HAM 3HaHUE HANPIKEHHOCTHU IIOJIA.

- E
N
A
1
Q- Al AR
- 7 =
A | 7l
/ EA ! // ! 1
/ | e |
/ | / |
/ ! ~ :
T // = : T /// !
/ EZ N i . i
! |
| |
' |

Puc. 137 Puc. 138
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Kak TosbKO riiaBHOEe B COJep:KaHUM MaTepuajia U3J0KEeHO U JO-
TUKa pacCcy:KIeHUU BBIJeJieHA, HAJO0 Cpasy Ke IepexXOomuTh K pele-
HUIO 3aJad. YCBOeHUe 3HAHWI UIET Uepe3d UX IIPUMEHeHUe.

1. C xakoil cujoi MefcTByeT dJeKTPUUEeCKOoe mMojie 3eMJIU Ha TeJi0, UMelo-

miee sapsag 10°¢ Kn? Hampaskéuuocrs mossa pasaa 100 H/Kx. Hysxmo
JII MOJEJIUPOBATH 3apsAKEeHHOe TeJIO TOUEUHBIM 3apsagoM?

2. Ha KakoM pacCTOSHHUHU OT sapsazna, pasHoro 10° Ki, Hamps:xéHHOCTD

nossa paHa 225 H/Kn?

3. Ompezmenure HAIPAKEHHOCTb IOJA AAPa aToMa BOJOPOJAa Ha PAacCTOA-

gou 5 - 107" M. Bapag azpa 1,6 - 107'° Ko

Perttenue 3amau MoKeT OBITH OPraHM30BAHO Cpasy B BHUIE CAMO-
CTOATEJILHOM paboThI: ABe-TPHU, a C YUETOM AOMAIITHETO 3aJaHUs YeThIpe
WIN TOATHh 3a7ad. Y OOCKHW IBOE yYaIllMXCs PEIIaloT Te Ke UIN IPYTHue
sagmaun. [lo 3aJauHUKY OTHEJbHBIM IITKOJBHUKAM IIPEAJaraloTCsa 3amaun
UHIUBUAYAJIbHO. Pasbop 3amay MOXKeT OBITh BBIIIOJIHEH YCTHO V JOCKH.

IV. IlonBeneHye UTOTOB OCYIIECTBJSETCA IO 60NpPOCAM: C Ka-
KHM HOBBIM (PU3UUYECKUM OOBEKTOM MBI IIO3HAKOMMUJINCH CETrOMHS Ha
ypoke? KaxoBa OCHOBHas XapaKTePUCTHKA 3JEKTPUUYECKOrOo MOoJsa?
Kakyio posib BHITOJHSAET 3JIEKTPUUYECKOE II0JIe IIPU B3aUMOJEHCTBUU
3apanoB? B uém cocTouUT MPUHIIUII cymeprno3uiiuu moJeii? B uém ero
sHauenue? Kak BbIUMCIAeTCA HAMNPAKEHHOCTH TMOJIS TOUYEUHOTO 3a-
pana? Kax sta gopmyrna moayuaercs?

Homawnee 3adanue: § 93%*—95; II., Ne 463.

Ypok 5. PeweHune 3apay. JINHUM HaNpPsO>KEHHOCTU

3amauM ypoOKa: BBECTH IIOHATHE JIMHUN HANIPAKEHHOCTH KakK
CpelCcTBa OMNMCAHUSA 3JJIEKTPUUYECKOro II0Jsd; cOPMUPOBATHL YMEHUS
XapaKTepU30BaTh JJIEKTPUUYECKUE IIOJIsI HAIPSKEHHOCTBI0O U CHJIO-
BBIMU JIMHUSMHU, ONHNCLIBATH B3aNMMOIENCTBUE 3apPAA0B (PU3UUYECKUMU
BeJIMUYMHAMU U 3aKOHAMM; PasBUBATh yMeHIe paboTaTh C YUEOHUKOM
(BBLAEJIATH TJIaBHOE, aHAJU3UPOBATh PUCYHKU U IIOCJIEL0BATEIbHOCTH
neficTBUII MpU peIleHUU 3aaad).

I. XapaxrTep moBTopenusi (okoso 10 MumH) AOJIXKeH OBITH IO BO3-
MOXKHOCTH pasHooOpasHee. OIMH YYEHUK BOCIIPOU3BOIAUT peEIeHUe
moMalliHe#l 3ajaum HA OOCKe, a JBOe WJW Tpoe IMHUCbMEHHO PeIlaiT
3a/aun Ha JIUCTOYKAaX (MKejaTeJbHO Ha IIEePBBLIX IapTax), OCTaJbHbIE
GpoHTAILHO PaAbOTAIOT ¢ YUYEOHWKOM. Y UHTEJb IpeajiaraeT HAWTU B
yuyeOHUKe IIPpUMep B3amMOAeHCTBUS TeJ IIOCPEeICTBOM CPeabl, a 3a-
TeM 3aJaéT 60npoChbl: KaKue MPUMepPhl TAKOTO Ke B3aMMOIeHCTBUS
MOKHO IIpuBecTu u3 Ku3Hu? Kakasa Teopuss — maJbHOIENCTBUA HUJIU
OJIMBKONENCTBUA — TOUHEe ONMCHIBAeT B3amMmojelicTBue Tea? B ka-
KOil m3 HuX 0ojiee MOJIHOE BBIPAYKEHVE HAXOAUT HAed MaTepUalbHOM
CBA3U SABJIEHUU U 00beKTOB? Kakume GaxkThl IPUBOAATCSA B yUeOHUKE
B IOJIb3Y CYIIECTBOBAaHUA dJjeKTpuueckoro mosa? (MosKHO 3amucaTh
B Terpanu.) IIpennaraercsa cpaBHUTH pucyuku 14.11—14.13 yuebHu-
Ka W cHesiaTh BBIBOABI O CBOIMCTBaX BJIEKTPUUYECKOTO IIOJIA.

II. Yuurenp Ha JOCKe, a YUEHUKH B TeTPAlAX 3aIllHMCBHIBAIOT TEMY
ypoka. 3aTreM yUYUTeJb OpraHusyeT paboTy c¢ yueOHumKoMmM. Ha mocke
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() (6) () (6)

Puc. 139 Puc. 140

I Ha JIMCTOYKaX 3alliCaHBbI
BOIIPDOCBI, OHU MOT'YT OBITH AJaHBbI

Io0 BapmaHTaM. B KOHIle ypoka - P E—
TeTpagy BbIOOPOUYHO MPOBEPSIOT. > - E—

o _— -
IIpumepsl 6onpocos u 3adarnuii: -

—_— -

YTO IMOKA3bIBAIOT CUJIOBBIE JIU-
Huu? [asa Yero OoHU WUCIOJIB3Y- e @
forca? Kakum cpenctBom — Ha-
NPAKEHHOCTHI0 WJIM CHUJOBLIMU Puc. 141
JUHUAMM — MOXKHO TOYHEe

ommcaTh dJIEKTPUUYECKoe 1moJie?
W3o6pasuTe [ATH pPasIUUHBIX
aJeKTpuuecKkux moJsieii. CpaBHU-
Te M300paKEéHHbIe HA PUCYHKAaX @
139—141 saexTpuuecKue II0JI.
Jlamee y4uTenb AEeMOHCTDPU- e

pyeT KapTUHY CHJOBBIX JIMHUH
C IIOMOIIBIO CYJTAHOB, 3apsKeH-
HBIX OT 3JIEKTPO(MOPHOI MAIITUHBI
nian ot upubopa «Paspang-1». Op-
raHusyer Oecemy IIO CJI€IYIOITUM
eonpocam: KaK MOYKHO OXapak-
TEPU30BaTh 3JEKTPUUECKOE II0JIe
Toueynoro 3sapsama? (OrTBerT.
Heonunoponaoe, HanpAKEHHOCTDH
yOBIBaeT ¢ paccrosHmeM.) ame-
HUTCA JIM 3JEKTPUUYECKOe IIOJIe,
ecJi BHECTU B HETO 3apsiKeHHOe
TEeJ0, HaAOPpUMEDP B3apAKEeHHBIN
mrapuk wiau apyrou cyaran? Ilo-
yemy? (OrBerT. UWamenurcs,
Tak KakK II0JIsI CKJIaJbIBAIOTCS.) e
B Kakoii obJsiacTu 1moJie IByX pas- Puc. 142
HOMMEHHBIX 3apAamoB OojbIie?
(OrBeT. Mexay sapsmamu.)

II1. Pemrenue 3ajau MOKHO HPOBOAUTH C IIPABOM MX BbIOOpa yda-
IUMUCS M3 HEKOTOPOU COBOKYITHOCTH WJIM W3 3aJauHuKa. PAn 3a-
Lad MOMKeT OBITh IIOATOTOBJIEH Ha JOCKeE.

1. OmpegmennTe 3HAKU 3apsmoB, MOKA3aHHBLIX Ha pUCYHKe (pumc. 142).
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—q2 2. OmpegesinTe HampaBJIeHHEe BEeKTOpa Ha-
Q EA npsaKEéHHOCTH B ToukKe A (puc. 143).
A

N 3. Hanpsa:xéHHOCTh IIOJIA B HEKOTOPOH
= Touke paBHa 4 - 10* H/Kix. Ompeze-
|
! 5 JuTe MORYIDH Ipo6GHOTO sapsna, ecau
! E E B [JaHHON TOUYKe Ha Hero AedcTByeT
" 20 1,8 -10° H
! TOA cuia, pasHas 1, .

|

|

|

|

e N 4. JIBa TOueUHBIX 3apsana, paBHbre 2 - 107"
, N u 1,6 - 1077 K, HaxonsaTes Ha paccro-

O/ _____________ :O AHuu 5 cM Apyr ot apyra. Ompexpenure
—9 HaIPAKEHHOCTD IIOJISI B TOUKE, yIaJI6H-
+q; +Q3=4Qq; HOIl OT OfHOTrO 3apaza Ha 3 CM, a OT

Puc. 143 apyroro Ha 4 cM.

IIpu pemreHnu 3azad MO BapUaHTaAM MOKHO IIPEIYCMOTPETH B3a-
WMOIIPOBEPKY.

IV. Homawmnee 3adanue: § 95—97%; yup. ma c. 316 (EI'9); usn-
nuBugyanbao — II., Ne 466.

Ypok 6*. IMCKPETHOCTb 3JIEKTPUYECKOro 3apsna.
PeweHue 3apau4

3amauM ypoka: 03HAKOMUTH C HOHATUAMU «JUCKPETHOCTH DJIEKT-
PUYECKOTO 3apsAfa» W <«HAUMEHBIIUI 9JeKTPUUECKUU 3apAi» U Me-
TOAOM W3MEPEeHUA BJJIEMEHTApHOTO 3apAna; chopMHpPOBATH yMeEHUE
IPUMEHATh U3YUeHHBbIe 3aKOHBI B M3MEHEHHOW CUTyaIlluu.

Ilman ypoka

Jdranel ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI

I. VlsyueHue HOBOTO Mare- 15—20 Pacckas yuurensa. demon-
puana cTpalus ONIBITOB

II. KosnekTBHOE pellleHue 10 Pemenne 3samau y pmockwm.
3amau Becena. PaGora B Terpamu
III. CamocToATenbHAsA pa- 15 Hcnonb3oBaHue yueOHUKA.
60Ta O KapTOYKam Pabora B Terpanu

IV. HomarrHee 3agaHue 1 3anuch Ha OCKe

I. Yuurens coobmiaeT mjaaH padOThl Ha JaHHOM YPOKe. YdUalluecs
B TeTPaAAX 3allMCBHIBAIOT TeMy ypoka. I[lajiee Ha JOCKe U B TeTPamsIxX
3aMMCHIBAIOT B BUAE BOIIPOCA YueOHYI npobJjemy: MOYKHO JU 3apam
IeJIUTh W CYIECTBYeT JIM HAUMEHBIINN 3apsm.

ITepByro yacTh TpPOOJIEMBI PEITalOT C IIOMOIIBIO YKCIIEPUMEHTA, AJISA
yero 0epyT aBa sJIeKTpoMeTpa (MX YCTPOMCTBO KPATKO IIOBTOPSIETCS
B Oecelle), ILIACTUHKY W3 OPICTEKJIa, KYCOK IraseThbl, MeTaJJINYeCKUui
CTep:KeHb Ha W30JIUPYIOIeld PydYKe. YUUTEJb HAET YKa3aHUs IO BbI-
MOJIHEHUIO OIIbITA U CTABUT BOIPOCHI. OIIBIT BBIMOJHSAET YUEHHUK: 3a-
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pAYKaeT ONUH 3JIEKTPOMETP M COEJUHSET
ero ¢ apyruM. Bonpocwvl: Kak U3MEHUJICA \
3apsan 1mepBoro sjiekTpomerpa? MosKHO E
JIM OCTABINUMICSA HA IIEPBOM 3JIEKTPOME-
Tpe 3apsdAn eIé yMeHbIIUTb BABoe? Moik-
HO JM OeJUTH 3apAn OO 0eCKOHEUYHOCTH?
Ha mocnennuii Bompoc Jaé€T O TBET BKC-
ePUMEHT, U0 KOTOPOI'0 PACCKAa3bIBAeT L

(ST

—O0p—» 00
S — =3
0al

yuurenb. Vpea BSKCIepUMeHTa CJIEeIYIO- +
Ias: B OJHOPOIHOE dJIEKTPUUYECKOe IToJe Puc. 144

C M3BECTHO! HAIPSIKEHHOCTBHIO ITOMEITATIN —
3apsoKeHHble Karu Macia (puc. 144). Ha A

KaKOYI0 KaIllio JeHCTBOBAJIU CHUJIa TsKe- N qE

CTU, CUJIa, BBITAJKHBAIONIAsA KAaILJII0 U3 E

BO3yXa, U KYJOHOBCKasd cuya. B 3aBucu-

MOCTHU OT COOTHOIIIEHUSA CUJI KallJId MOTJia

TOKOUTBHCA WJIM YCKOPEHHO ABUTAThbCA. B -
J000M cilydyae Ha OCHOBE W3YUEHUs IBU- 7Ing
JKEeHUS KaIlJIi MOYKHO OIPEAEeSIUTH CUITY +
BJIEKTPOCTATHYECKOTO B3AUMOACUCTBUSA, a Puc. 145

3aTeM II0 W3BECTHON HAIPSAKEHHOCTU U

3HAUYEHUIO KYJIOHOBCKOM CHJIBI — 3apsAf KaIlIi. BbLI0 MPOBEIEHO MHO-

JKeCTBO OIIBITOB C PasHBIMU KallISMU ¥ UX 3apsgaMu. Bo Bcex ciyuda-
AX OKasajaoCh, UTO 3apsi[ KaIlIM SBJIseTCA KPATHBIM HEKOTOPOMY Hau-
MeHbIIeMy, pasHoMy 1,6 - 107*° Ku, T. e. paBHOMY 3apsy 3J€KTPOHA.

Cxema OIIbITA BBLIIOJHSETCA B TeTPaAU. Y UUTEJb IpeayIIperKiaeT,
YTO Ha CJeAyIoIleM YpOKe OTBeYaTh MOJKHO OymeT, MHOJIb3ysACh 3a-
OUCAMU B TETPAAU.

IlJig ycuJIeHUsI BOCIIUTATEJbHOTO 3HAYEHWSA NPU U3yUYeHUu QyH-
TaMEHTAJbHOTO ONbITA HEOOXOAMMO WKCIIOJb30BATh XPECTOMATUNHBIN
MaTepuaj. B uacTHOCTH, cjeayeT OOpaTUTh BHUMAaHWE YUYEHUKOB Ha
TPYAHOCTH STOTO sKcIlepuMeHTa. Tak, MUuIInuKeH, IMPOBOAS CBOU OIIbI-
Thl, HAOJIOMaJ OBUKEeHHE Kalejlb B MUKPOCKOI B TeUeHUe IIaTHU-IIe-
ctu yacoB. OUBITHI TPOBOAUJINCH HECKOJBKO JeT: ¢ 1906 mo 1914 r.

Kpome Toro, yuurenab MOKeT COOOIIUTD, UTO SKCIIEPUMEHTAIbHO OBLIO
JIOKa3aH0 PaBEHCTBO 3HAUEHUN 3JIEMEHTAPHBIX (OTPUIATEIBHOIO U II0JIO-
YKUTEJILHOI'0) 3apAN0B, He3aBUCHUMOCTDb 3HAYEHUS DJIEMEHTAPHOTO 3apsiga
oT ckopoctu. CiiemyeT paccKad O HOCUTENSIX SJIEeMEHTApHBIX 3apsAmoB.

II. ua sakpemyieHWA 3HAHWUU O METOJEe OIIPeAeIeHUs 3HAUEHUS
2JIEMEHTAPHOI'0 3apsja MPUCTYIAIT K PEIleHUIo 3aadu.

B OZHOPOZHOM 3JIEKTPUYECKOM IoJe HampsaskéHHocThio 5 - 10° H/Ki Bu-
cur meinmEKa Maccoit 101! kr. Ompegmernure eé sapss.

ITpuBeném KpaTKoe pellleHUe 3agadul.

PaccmarpuBaercs IMOBeJeHNe TOUYEUHOI'O 3apsija, HAIpPUMEDP MbI-
JUHKW, B OIHOPOJTHOM JdJEeKTpuuecKoM moJje. Ha NOBIIWHKY gei-
CTBYIOT 3eMJid U Ioje. ApXUMeIOBON CUJION IpeHebperaem ms-za eé
masiocTr. Tak KaK NBLIMHKA HEIOABUYKHA, COOTBETCTBYIOIME CHJILI
CKOMIIeHCUPOBaHbI (puc. 145).
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YcioBue moKoA OBIIMHKU (HAOJII0JaeMoe SBJIEHUE) OMUCHLIBAETCS
CIeNyIOIUM 00pasom:

|B] = |mé].

Permrenue YpaBHE€HUA IIO3BOJIAET HaliTu 3apAan IbIIINHKHM:

FK =mg mg
10_11 - 10 —14
=——F=2"10 Ki).
5-10° (Fom)

BwbLeodwvt. B onbiTax Mohpe—MuinnkeHa s3apsaa MeTaLInYeCcKOR
OBIINHKYA MEHAJCA M [AJA PAaBHOBECUA W3MEHANU HAIPAKEHHOCTH
nosA. Pacuérsl mokasasd, UYTO BO BCeX CJydYadx 3apA] MeHAJICA
KPaTHO HEKOTOPOMY 3JIeMeHTapHOMY 3apsdany.

II1. CamocTosATenpHass padora.

Bapuaum 1

r r 1. B moJje MOJIOKUTEJIHHOTO TOUEUHOTO 3apaia ¢,
BHECJIM OTPHUILIATEJBbHBIN 3apAfx ¢,. Kax mpm

C B STOM HBMEHMJIACh HANPAKEHHOCTH IIOAA B
92 touxke C (puc. 146)? Orser obocHyiiTe.

Puc. 146 2. OmpepnenuTe paccTogHWe, HA KOTOPOM 3apsp,
paBubIit 41077 Ki, cospaér moje HAIpPAKEH-
Hocthio 1-10° H/Ku.

Bapuanm 2

Ha pucynke (puc. 147) mnso0paskeHBI dJIeK-
TpUUEeCKOe II0Jie U OTPUIATEeIbHO 3apsiarKeH-
Hasl 4JacTuila. B KaKoOM HampaBJIeHUU OyIeT

meiicrBoBaTh Ha uactuily cuiaa? Kaxkum Oy-
@ IeT INBUKEHNEe 3apsiyKeHHON YaCTUIBl B 9TOM
noJie?

y=l
=

= 2. Omnpenenure yCKOpeHUE, ¢ KOTOPBIM [ABUYKETCS
9JIEKTPOH B I0JIe HanpswxéHHoeTho 1+ 10° H/Ko1.
Macca snexrpora paeaa 9,1-107%! kr, a sa-
pax pasex 1,6 - 107" K.

Puc. 147

IV. Homawnee 3adanue: nmosroputh § 90; ymp. Ha c. 308 (4);
naguBuayaabao — II., Ne 468.

Ypok 7*. NMpOBOOHNKN B 3JIEKTPUYECKOM noJe

3agaunm ypoxa: chopMUPOBATH IMOHATUS «CBOOOAHBIN 3apAn»,
«3JIEKTPOCTATUYECKOE II0JIe BHYTPU IIPOBOAHUKA»; U3YUUTH IPAKTU-
YecKoe IIPUMEHEHUEe 3JeKTPOCTATUYECKOU 3aIlUThl; Pa3BUBATh yMe-
HuA HAOJIOZAThL ¥ aHAJM3UPOBATH (PUBMUECKUEe ABJIEHUA; CO3LaBATh
IO3HABATEJbHYI0O MOTHUBAIIVIO IIPU MIOCTAHOBKE JKCIEPUMEHTAJIBHBIX
3ajzad.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. KoHTpOJIb 3HAHUI ITTKOJIb- 5—7 Becena

HUKOB

Il. VIzyueHue HOBOTO MaTe- 20—25 Becena. Pacckas. Pemrenme

puaa 9KCIIEPUMEHTATIBHBIX 3a/4ad.
Pabora ¢ yuebHuKOM. 3amnu-
cu B TeTpaau

III. Pemrenue 3amau 10 CamocroaTenbHad pabdora

IV. [IloxmBemenue WTOTOB 2—3 Coob11ieHre YUUTEJIs

ypoka. llomarrHee 3amaHme

I. K mocke BBI3BIBAIOT yYeHMKa. EMy Ha KapTOuKe IIpemjiaraimoT
3alaHMe: paccKasaTh 00 YCTPOWCTBE W IIPUHIIHIIE PAOOTHI 3JIEKTPO-
merpa (Kak 2JeKTpockoia). Iloka y4YeHUK TOTOBUTCS, KJacc (PpoH-
TAJIBLHO OTBEeYaeT Ha G0NPOCHbL: UEeM OTJIUYAETCA Ha’JIeKTPU30BaHHOE
TEJO OT HEHAdJEKTPU30BAHHOIO C TOUKHU 3PEHUs €ro BHYTPEHHEro
crpoeHuA? MOYKHO Ji PaspAAUTh 3apA’KEeHHYI0 500HUTOBYIO HaJIOU-
Ky, OOTPOHYBIIHCHL OO0 Heé maiabiieM? MOMKHO Ju paspAguTb 3aps-
JKeHHYI0 MeTaLINYEeCKYIO ITaJ0YKy, MOTPOHYBIIUCHL A0 HeEé PYKOu?
MosKHO S Ha OCHOBE OIBITOB CHAeJIaTh BBIBOJ: MOTYT WJIUA HE MOTYT
mepeMeniaTbecAa 3apAnbl mo Teny? YUTo IIO3BOJIAIOT y3HATH 00 3JIEK-
TPUUYECKOM I10JIe CUJIOBbI€ JTUHUU?

II. syueHue HOBOTO MaTepuajia HAYMHAIOT C TOrO, UTO KPATKO
paccMaTpuBaIOT (IIOBTOPSAIOT) CTPOEHME MeTaJjljla Ha OCHOBE 9JIEKTPOH-
HOoU Teopuu. CHavaja KOHCTATUPYIOT HAJIUUYNE MOHOB U 3JIEKTPOHOB,
a 3aTeM TONUYEPKMBAIOT, UTO HEKOTOPBIE JIEKTPOHBI SBJIAIOTCA CBO-
OOOHBIMH 3apAgaMU WM MOTLYT IIePeMeIlaThbCs II0 IPOBOSHUKY.

Jlanee rmepexonAT K PeUIeHUI0 YyueOHol npobjembl: KaK BeJET cedd
IPOBOJHUK B 9JIEKTPOCTATUYECKOM I0Jie. PeKoMeHAyeM IIOCTaBUTh
onbIT (puc. 148).

B omgHopomHOe dyieKTpuUuecKoe moJjie (Me:KAy ILIacTUHAMU pPasdbop-
HOTO KOHJeHcaTopa), cosganHoe mpubopom «Paspsan-1» maum sjeKkTpo-
GopHOIT MAaIIIWHOII, BHOCAT JBEe COeAUWHEHHBIEe M He3apsKeHHbIe Me-
TaJlInYeCKUe IJIaCTUHKHU. OTHU MJIACTUHKU
VKpemJieHbl Ha W30JUPYIONNX pYYKax.
Tor (aKT, YTO OHU He 3apPsKEeHbI, IPOBe-
PAOT dJeKTpoMeTpoM. B syieKTpuuecKom
moJie IJIAaCTUHKHU Pas3belUuHAIOT U OIpele-
JAI0T HaJIU4YMe 3apANoB Ha HuX. Bonpocwi:
OTKyZa U II0YEeMY IIOSABUJINCHL Ha IIJIACTUH-
Kax sapanbl? OAMHAKOBOTO JIM OHU 3HaKa?
ByayT iu miacTUHKU 3apAKEeHBbI, eCId UX
pPa3beqUuHUTH TOCJe BBIHECEHUSA U3 II0JIA?
ITouemy? Kakxoii MOXHO cCIeJIaTh 6bL800
Ha ocHoBanum omnbiTa? (OTBeT. B snek- Puc. 148

- +
+ -—
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TPOCTATUUECKOM I10JI€ BHYTPU ITPOBOAHUKA MIPOUCXOAUT Iepepacipe-
nejeHre 3apsaaoB.)

B TeTpagsx yYeHMKM BBINOJHSIOT PUCYHOK 148. Yuurenb obpa-
jaeT BHUMaHWE KJacca Ha TO, YTO SBJeHUE paslesieHUs 3apsAafoB
MPOBOJHUKA B BJIEKTPOCTATUYECKOM II0JI€ Ha3bIBAETCS JJIEKTPOoCTa-
THUYECKOM MHAYKIMEeH. JTO SABJIEHUE JIEKUT B OCHOBE JJIEKTPUIAIUU
Tes1 yepesd BauaHue. (OAMH M3 YUYEHUKOB ITOKA3BIBAET OIBIT II0 9JIEK-
TpU3aIUU dJIeKTPOMEeTpa uepes3 BIUSHUE.)

s saKkperieHus M3YYEHHOTO MaTepuajia pPelrapT 3agady.

Bygper nu HesapsisKeHHas CcTaHMOJIeBas T'MJb3a B3aMMOJENCTBOBATH C 3a-
psaskenHol masiouxoit? Ilouemy?

OnvH U3 yYeHUKOB CTABUT U OOBACHAET O I BIT.

Hanee yumresb cOOOIaeT, UTO ABJIEHUE DJIEKTPOCTATUUECKON WH-
OYKIIUY UTPaeT CYIIeCTBEHHYIO POJIb IIPW BOSHUKHOBEHUU MOJIHUU.
CunpHO BapsAMKeHHasdA Tydya BCJEACTBHE WHIYKIIUU MOKET HaBECTHU
IPOTUBOIIOJOKHBIN 3apsal, HaIpuMep, Ha AepeBo. B peayiabTrare MBI
HaO/IIogaeM paspsis — MOJIHNIO. AHAJOTMYHOE SABJICHNE MOYKHO IIPO-
IeMOHCTPUPOBATh, HCIOJb3YA JJIEKTPOMETDP U CUJIBHO 3apAKeHHYIO
HaJIoOUuKy: €CJAUW MOJHECTH MHAaJIOUKy [JOCTATOUHO OJU3KO K CTEePIKHIO
9JIEKTPOMETPAa, TO BO3MOKeH Mpoboit (0ymeT CJIBLIIIIEH Tpeck); 3HAYUT,
aJIeKTpoMeTp 3apanuiaca. OOCyKIal0T 60npoc: IoUeMy 3apALUICS
3JIEKTPOMETD, Belb N0 HEro He NOTparuBajamuch? 3aTeM HePeXOomAT K
pPeIlIeHnio 9 KCIepPuUMEeHTAJbHBIX 3a1ad.

1. Kopmyc anexTpomerpa s3apaauau (cuiabao) (puc. 149). ITouemy oTKJIO-

HdAeTCA CTpeJIKa? (OTBeT. YacTs CTEPKHA HAXOAUTCA B IIOJI€ KOPIIy-
ca, IPOUCXOAUT IepepacipejeieHre 3apsoB Ha CTEPyKHE.)

2. Kopuyc asmexTpomerpa 3apagunau (He cuiabHO) (puc. 150, a). ITouemy
cTpeJiKa aJieKTpomeTpa He oTKJIOHseTcsa? (OrBert. M3-3a HegocTaTou-
HO! UYYBCTBUTEJBHOCTH JJIEKTPOMETpA; I[epepacipeiesieHue 3apsgoB
Ha cTep:kHe npoucxoaut.) Ilouemy cTpesKka 3aMeTHO OTKJIOHSETCH,
ecJii KOCHYThCA CTePsKHA PyKo# (puc. 150, 6)?

+
+ + + +
T -I
(a) (6)
Puc. 149 Puc. 150
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Puc. 151 Puc. 152 Puc. 153

3. Kopnyc anexkTpomerpa 3apAanuau (cuiabHO). KoHeIl cTep:KHA IIpeaBapu-
TeJbHO B3aKPBLIU MeTaJJINYeCKUM KOHAyKTopoMm (puc. 151). ITouemy
CTpeJIKa 9JEeKTPOMeTpa He OTKJIOHAETCA?

st 3aKperyieHusI MaTepuaja MOMKeT ObITh IIOCTABJIEH ONbLM. C CEeT-
koit Kob0e. 3apsisKeHHasi ceTKa CBOpauMBaeTcs B MUJIUHADP. Bonpoc: mo-
YyeMy JIMCTOUKU BHYTPHU OIAJAIOT, 4 CHAPY KU OTKJIOHSIOTCA CUJIbHee?
JlaHHBII OOBIT TO3BOJIAET CAEJNATh BBIBOJ O HAJIWUNU DJIEKTPUUECKOTO
sapsAfa JIMINL Ha ITIOBEPXHOCTYA MPOBOAHUKA. PeIarT JOMOJHUTEIHHO
SKCcImepuMeHTAaJbHBIE 3aga4u. OHU MOryT OBITH HAHBI IJIS MH-
OUBUAYAJIBHOIO pellleHus Ha KapTroukax. (PaGoTy ciemyer OIEeHUTb.)

4. Tlosmblii MeTaNIUYECKUUH KOHAYKTOP 3apsikeH (puc. 152). 3apamurcs
I MeTAJUIMYECKUH ITapuK, ecJu UM KOCHYTHhCA KOHAYKTOpa BHYTpU?
TeopeTruueckoe pellleHrEe MIPOBEPUTH OIIBITOM.

5. Kak, ucmosibdysa MeTaIMUYeCKUil IMapuK Ha M30JUPYIOIeil pydKe u
3apsKEHHBIN 9JIEKTPOMETDP C KOHAYKTOPOM, 3apSAAUTH IOJIBIA MeTaJ-
JIMUYEeCKUH KOHAYKTODP Ha M30JUPYIOIeH AeMOHCTPAIMOHHOM IIOCTaB-
Ke 1m0 Goubiriero sapsga (puc. 153)?

III. Ha caexymomieM sTalle ypoKa PeIIalT 3a1adu.

1. OmpenenuTe HANPAKEHHOCTb IIOJA 3aPSYKEHHOTO MeTaJINYecKOro
mapa Ha pPacCTOAHUAX 2 WM 4 CM OT I[eHTpa Ilapa, ecju PaAuyc Iapa
paBeH 3 cmM, sapax paser 1078 Ki.

2. Onpegenure 3apapn 3eMJU, €CJOU CPEIHAS HAUPAKEHHOCTb JJIEKTPU-
yeckoro mojsa y eé moBepxHocTu paBHa 100 H/Kia. Pagmyc semHOTO
mapa MOJKHO IPUHATH paBHBIM 6400 xM.

3. OmpegesnnTe HANPSIKEHHOCTH IOJIS, 00PA3OBAHHOIO 3apPSAYKEHHOM ILIa-
CTHHKON pasmepoM 5 X 4 M. Bapan Ha miactuHKe paser 5 - 107° Ki.

IV. Jomawnee 3adanue: § 98%; II., Ne 471; uHAMBULYyaIbHO —

Ne 477,

Ypok 8*. OMU3NEeKTPUKN B INIEKTPUYECKOM none

3amauM ypoKa: BBICHUTH NIPUPOAY MOUIJIEKTPUKOB HA OCHOBE
SJIEKTPOHHOM Teopuu; chOPMUPOBATH YMeHUE OOBACHATHL ABJIEHUS C
TOMOIIBIO TMOHATUA «IOJAPUIANUSA AUIJIEKTPUKOB»; BBIJEJIUTH IIPU-
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YUHHO-CJEACTBEHHbIE CBA3U IIPU OOBACHEHUMW OIBITOB; PACKPHITH
MpaKTUYeCKoe 3HAUYEHUe AUIJIEKTPUKOB B HAPOJHOM XO3dMCTBE.

I. ITocoe kpaTkoil (3—4 MUH) IPOBEPKM AOMAIITHErO 3aJaHus Ha-
YMHAIOT U3yUYeHue HOBOTO MaTepuala.

II. MeToauka n3ydeHNsI HOBOIO MaTepHaja COCTOUT B OPTaHU3AINI Pa-
6OTHI ¢ YUeOHUKOM, PEIlleHUN 9KCIIEPUMEHTAIbHBIX 3a0ad AJIs1 CO3MaHUs
MOTHUBAIIUY U TIOCTAHOBKU YUEOHBIX ITPOOJIEM, BBHITIOJHEHNN 3aIIiceil 1 pu-
CYHKOB B TeTpaau. IlokakeM IPUMEPHYIO ITOCJIeI0BATEILHOCTD TEMCTBUH.

1. Kakue Tesia Ha3BIBAIOT [AWIJIEKTPUKAMHU — IepBad YyeOHaAs
npobaiema ypoxa.

Yuuresb coolbIiaeT, 4TO CYII[EeCTBYeT JBAa BUAA TeJ: IMPOBOJHUKU
W OUSJEKTPUKU. 3aTeM UIAET OOCYKIAeHWe IIPUMEPOB AMUIJIEKTPUKOB.
Hamnpumep, rasbl: BO3JyX, HEOH, IeJINi; KUJKOCTH: NUCTUJINPOBAH-
Has BOJa, opraHuyeckue pactBoputenu (0eH3WH, KEpPOCHH), Macja
(xkacTopoBoe, JbHAHOE); TBEpALIe Tena: dapdop, cMoa, MIaCTMACCHI,
KepaMuyecKue MaTepuasbl, CyXoe IepeBo.

IIpoBOAHUKYN W AUAJIEKTPUKU 00JaJAIOT PA3HBIMU BJIEKTPUUECKU-
Mu cBoiicTBaMu. [lJIs MOKasaTeJbCTBA AOCTATOYHO PEIUTH dKCIIEe -
PUMEeHTAJbHYII 3amayuy.

ITouemy omna 3apsi’KeHHaAs MaJIOUKa 3apsyKaeT 3JIEKTPOMETDP, a Apyras
Her? O60pyZOoBaHUe: MeTaJanUecKasa IMajJouyka Ha MB30JATOpe, d00HU-
TOBas MAJOYKa, ABA 3JeKTpoMerpa. IlalouKaMu HYXHO TOJBKO KOCHYThb-
CcA KOHIYKTOPA UJIU CTEPIKHS dJIEKTPOMeTpa.

Bvt600. CBOOOIHBIX 3apsAL0B Ha 500HUTOBOM IIAJIOUKEe HET.

I mMoOHMMAaHUS IMOBENeHUSA AUAJIEKTPUKOB HAZO0 3HATh OCOOEHHO-
CTH UX BHYTPEHHero crtpoeHus. Opranmsyercs pabdoTa ¢ yUYeOHUKOM:
BBIMOJIHEHNE B TeTpaau PUCYHKOB 14.23—14.25 yueObHuUKA U UX 005-
dACHeHMe. OTO BayKHasaA uYacTh paboTbl. OTAenabHBIE CBOM OeHCTBUSA
IMIKOJbHUKY KOMMEHTHPYIOT C MecTa.

Vuurenb MOAUEPKUBAET, UTO SJIEKTPUUYECKUH OUIOIbL — 3TO MO-
Oejib HEUTPAJILHON CHUCTEMbI 3apPsI0B.

2. Kak Bemér cebsA AUBIEKTPUK B 9JEKTPUUYECKOM II0Jie — BTOpPas
yueOHasa npobJjema ypoKa.

Bonpoc: oueMy U3MEHSAIOTCA I10-
KasaHusd B3apsKeHHOro 3JIeKTpoMe-
Tpa ¢ auckom (puc. 154, a), ecam
K aucky momuHectu (puc. 154, 0), a
3aTeM MOJIOKUTHL HA HEro TOJICTYIO
miaacTuHKy us oprcreksga? (Orser.
B mosie mucka miaacTHUHKA IIOJIAPUIY-
ercs; eé moJie YMEeHBIIIAeT II0Je IVC-
Ka. Ecim miaacTHHKY IIOJOXKHUTH Ha
IUCK, TO YaCTh 3apsA0B CO CTEePyKHS
| 2JIEKTPOMETPA, IPUTATUBAACH, IIepe-

A
Vi

S xonuT Ha nuck.) Ciaemyer pacckas
6 0 MHOJISIPU3AIN, OPraHu3yeTcsa pabdo-
Ta ¢ pucyuxkamu 14.26—14.28 yueb-
Puc. 154 HUKa.
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3. Tperbs yuebHas npobaema YpoKa: KaKOBO JJIEKTPUUYECKOE
moJie BHYTPHU OUBJEKTPUuKa. Ké pellleHrMe OpraHU3YyeTCs C IIOMOIIIBIO
pucynka 155. Bonpocvt 0 00cyxOeHus: CyIecTBYeT JIA BJIEeKTPU-
YyecKoe I0Jie BHYTPU AUDJIEKTPUKA IPU OTCYTCTBUM BHEIITHEIro IMOJIS
(puc. 155, a)? npu manuuuu BHelnHero moJs (puc. 155, 6, 8)? Iloue-
My BOBHUKAaeT 9JIEKTPUUECKOE MOoJie B AUIJIEKTPUKE, [MOMEIEHHOM BO
BHeIIIHee 5JeKTPUUYECKOe IT0Jie, €CJAU ABUIKEHUS 3apAN0B B AUIJIEK-
Tpuke HeT? (OTBeT. CoOCTBEHHOE MOJIe AMIJIEKTPUKA O0YCJIOBICHO
HOsBJIEHWEM CBSI3AHHOI'O 3apsga Ha IoBepxHocTu.) Kak Hampasiie-
HO Pe3yJabTUPYIOIee 3JeKTPpUUecKoe IMojie B AudeKTpuke? Boubiie
WJIM MEHbIIIE €r0 HANPAKEHHOCTh IO CPABHEHHUIO C HANPAKEHHOCTHIO
BHEIITHETO 3JIEKTPUYECKOTO II0JIsI?

Iia XapaKTepPUCTUKU IIOJSA B JUIJIEKTPUKE BBOAAT HOBYIO (u-
3UUECKYIO BEJIUUUHY: & = % — [OUIJIEKTPUYECKass MPOHUIAeMOCTh
cpeabl. OHA 3aBUCUT OT CBOWCTB AUSJIEKTPUKA, CJIEIOBATEIBHO, Xa-
paxTepusyeTr OUIJeKTPUK (Tabi. 32).

Tabnruuya 32
Bemectso JusnekTpudyeckast
IIPOHUIIAEMOCTH

CrekJo 5—10
Carona 4—8
Bona 81

Bosnyx 1

Oprerexryao 3—4

Bonpoc 0ns obcyxcdeHus: KaK U IOUEMY U3MEHATCSA NOKAa3aHUA
9JIEKTPOMETPA, COENMHEHHOIO C 3apAXKEHHBIM KOHJIEHCATOPOM, eCJIH
MeKy ero IUIaCTUHAMU NOMEeCTUTh Juct miekcuraaca? (Orser.
Hanpsa:k€HHOCTh TOJII B HPOCTPAHCTBE MEKAY MJIACTUHAMU yMEHBb-
IIUTCS, CJAELOBATEJIbHO, YMEHBIIUTCA HAIPSIKeHNEe NPU HEM3MEHHOM

.. U
sapsne, Tak KaK HaIPsKEHHOCTh paBHa E = E') ITO MOXKHO IIPO-
IeMOHCTPUPOBATh Ha OIILITE.
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IIpu Hanuuuu BpeMeHU OOCYKIAIOT 80NPOCHL: UBMEHATCA JIU II0-
KasaHWUs 9JIeKTPOMEeTpa, eCaU MeKAy ILIaCTUHAMHU KOHJAeHcaTopa Io-
MeCTUTh APyroil smcT oprcreksaa? Ilouemy yMeHbIIATCS MOKa3aHUSA
9JIEKTPOMETPA IIPY 3aMeHe JIMCTA OPICTEeKJa Ha JIMCT TeKCTOJIUTa?

III. Brigesnenume ryiaBHOTO U OTPAbOTKY 3HAHUII OPraHU3YIOT HPU
KOJIJIEKTUBHOM OOCYKIE€HUM BOIIPOCOB M pellleHUMU 3ajad. IIpumepsr
80MpPOCO8: UeM OTJUYAIOTCA IMOJAPHbIEe AUAJIEKTPUKU OT HEeIoJAp-
HBIX? YTO mTpOWMCXOAUT C [AU-
SJIEKTPUKOM B 3JIEKTPUYECKOM
nose? CosmaioT Ju CBA3aHHBIE
IIOBEPXHOCTHBIE 3apsabl 3JJIeK-

MeTtann DO M3neKTpUK

&=y
—
+
+ >
| 5
.
&=y
—
>
—
—
>

+ * TPHUUYECKOe II0JIe B caMOM [JU-
____________ asnekTpuke? Kax oHo Hampase-
L HO TI0 CPaBHEHUWIO C BHEIIHUM

T ? T T T T ? T T ? - mosiem? CyIrecTByer Ju 3JIEK-

TPUUYECKOe M0Jie BHYTPU IIPOBOJI-
HUKa, BHECEHHOTO B dJIEKTpHUUE-
Puc. 156 ckoe moJsie? Yem oTaMUYaIOTCA
OUSJIEKTPUKU OT IIPOBOAHUKOB?
YeMm pasnyaioTcA IPOIECChI, IPOUCXOMAIINE B IIPOBOTHUKAX U OU-
9JIeKTPUKAX, IMOMEIIEHHBIX B dJieKTpuueckoe mosie? B uém mHabiro-
mnaeTcs pasjinyre: MPOBOAHUK W AUIJIEKTPUK IIOMEINEeHBLI B 3JIEKTPU-
YyecKoe I0Jie W paspes3aHbl IomoJsiaM? BbIHEeCEeHBI u3 1oJisi? MorKHO
BBIIOJIHUTL PUCYHOK 156.
Ilpumepsr samau: II., Ne 480, 481. Cucremarusamnus 3HAHUN
MOKeT OBITh OpPraHM30BaHa C IIOMOIIbIO TAOMUIILI 33.
IV. Jomawmnee sadarnue: § 98%; yup. Ha c. 326 (EI'9).

Ypok 9. DHepreTndeckme XapakTrepucTuKu 3J1IeKTPU4ecKoro
nong

3amaum ypoKa: BBECTU IOHATHUSA <«IIOTEHIUAI», «PA3SHOCTH IIOTEH-
IUAJIOB», «IIOTEHI[MAJbHOE II0JIe»; IOJYUYUTh (DOPMYJILI IJIS BBIUKC-
JeHuA paboThI BIEKTPUUYECKOrO II0JIA; (POpMUPOBATH yMEHUS BBIZE-
JISATh U XapaKTepus3oBaTh (MU3NUYECKUe ABJIEHUS.

IInan pa6oTsl

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. Coobiierue maaHa pabo- 2 Coob111eHre YUYUTEJIs
THI HAa YPOKEe
II. I3yuyeHue HOBOrO Mare- 35—40 Pemenne 3agmau. DBecena.
puaja 3anucu B Terpanu. OTBeTHI

Ha Bompochl. JleMoHCTpAa-
IUsi OIBITOB

III. IlomBemeHme UTOTrOB 2—4 Bbifesienre TIaBHOTO B W3-
ypoka. IlomalirHee 3amamue yuenHom wMartepuasie. Coob-
IeHUe YUUTEJIs
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Tabauya 33

LL'/JQJJ@K"J‘JO'/JK'/J B OJIeKT v ecKowm rojle

e Ilose BHyTpH:

E=E,-E,
* XapaKTepuUCTUKAa:
e £
E,

ITonxsipHbIE Hemnoasapueie CerHeTosIeKTPUKH
Cl CV_ - .
T~
Na 4 =
_
Jumnosas —
m— \ //
C/ X IlomeHEI
o—e -
l / ( .+ ) o — =
.\0 - § -
- — EO
-@ O+ I
B mote —
IUIOJb
o IIpu cHATHA TTOJIA
MOJIAPUBATIUS
- YACTUUHO
E IMonapusamusa
- /o.\o + 0 coxXpaHseTcs
- o,
_ ¢§o./:;o + LSTN ) . g~ 10
-
> D D EO
e e e ITpu Temneparype
¢ IToBepXHOCTH > Kropu — mepexonur
3apsasKaeTcs B IIOJISIPHBIA
IIpumepsI:

rasbl — BOJOPOI, a30T

II. Ha ganHOM ¥ IOCHEAVIOIUX YpPOKaAX M3ydyaloT dHepreTude-
CKHe XapaKTepUCTUKU 3JIeKTpuuyecKoro mojid. OCHOBHBIE 80MpPOCHL
9TUX YPOKOB: OOJIaflaeT JU SJeKTPUUECKOoe I1oJe sHepruein? B uém
5T0 BRIpaskaerca? Kak paccumrars sHepruioo ImoJisa?

Permaror HecKOJIBKO 3a1ad.

1. Joka)kuTe, 4TO SJEKTPUUYECKOE II0JIe COBepIiiaeT pabory.

ITIpn pasbope mOKa3bIBAIOT ¥ OOCYKIAIOT OnbiMm: OTKJIOHEHWE CTa-
HUOJIEBOH T'MJIb3bl IPU NOJHECEHUU 3apsAKeHHOI nmasiouku. (OTBeT.
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Ects cuia, ecTh ImepeMelrieHne BAOJb JUHUMN OeHCTBUSA CHUJIBI, 3HA-
YUT, €CThb W paboTa II0JId.)

2. Ompegenure paboTy 9JIEKTPUYECKOTO IIOJIA IPU IepeMeIleHHHu 3apAfna
u3 Touku A B Touky B mo xoHTYpPY (puc. 157).

Pemenue. I3 Kypca MexaHWKU W3BEeCTHa (opmysia ompeneie-
HIsS padoThI MOCTOIHHON cuibl: A = Fs cos o.. 3aech mmoJjie OJHOPOAHO,
cujla TOCTOAHHA, IIepeMellleHle M3BEeCTHO, CJeJ0BaTe/JIbHO, padoTa
A = F (x, — x9).

3amaua pelaeTcsa Ha JOCKe YUYEHMKOM, KJiacC paboTaeT caMOCTO-
ATEJBbHO. YUUTEJb yOpaBjideT PaboTOll C IIOMOIIBI0 BOIPOCOB, MOJI-
CKAa30K U T. [I.

3. Ompegmenure pPadoTy 3JIEKTPUUYECKOTO IMOJS MIPU IIepPeMeIeHUr 3apsga

u3 Touku A B Touky C uepes TouKy D; u3 Touku A B Touky C uepes
TouKy B; u3 Toukum A B Touky A nBymsa crnocobamu (cm. puc. 157).

K oToii 3amaue Ha pHUCYHKe cJjenyeT O0O3HAUNUTL HAIIpaBJIeHIE
IelicTBUSA CHUJIBI M HAIpaBJeHHe IepeMelneHusa. Pabdora Oyger pasBHa
A = Eq(x, — x;), HO OHa He OyJeT 3aBHUCeTb OT ()OPMBI TPAeKTOPHUU.
9TO MOYKHO OOOCHOBATBH TE€M, UTO ABUIKEHME M3 TOUKU A 1o Jroboit
TPAEKTOPUU CKJIAJAbIBAETCS U3 [ABYX IBUMKEHUI: II0 HAIIPABJIEHUIO

moJigd U TepHeHAUKYJApHO emMy. B mo-
Y - ciaenHeM cJiydyae paboTa paBHaA HYJIIO.
+ D E - Takum obGpas3om, sJeKTpUUECKHUe I0J,
™ re— . pabora KOTOPBIX HE 3aBUCHUT OT (DOPMBI
|
|
I
|
i
.
- A
|

T TPAaeKTOPUU, a HAa 3aMKHYTOIH TpaeKTo-
' puM paBHA HYJII0, Ha3bIBAIOT IOTEHI[M-
i
;

aJbHBIMU.

,,,,,,, . Hamee BBOJAT TOHATUA <«IOTEHII-
B aJibHAsdg 9HEPruA» W «HoTeHnmad ». Iada
9TOTO KOJLJIEKTUBHO COCTABJIAIOT KOH-
CIIEKT M3ydyaeMOoT'0 MaTepuaJja II0 ydeb-

0 L1 Ty X puxy. VuuTenp PYKOBOZHUT BaIHCIMI
Puc. 157 B Terpaxu. IIpuBenéM IpUMEPHBINA BUL
KOHCIIEKTa.

1. PaGora nmpu mepemellieHnu 3apAfa B MOTEHIMAJIbHOM IIOJIE PaB-
Ha A = —AW . Torga opmyny A8 IOTeHIUATIbHON SHEPruU B OLHO-
POJHOM 3JIeKTPUUYECKOM II0JIE MOJKHO 3aIMcaTh TaK:

W, = qEx

(MOKHO mpoBecTH aHasoruio ¢ ¢opmynoir W = mgh).
2. 3apan B moje obusiamaer sHeprueil. (Onsim. T'mab3a OTKJIOHSA-
eTcsi B II0Jie OT TOJIOMKEeHUs PaBHOBECUSA, T. €. IPUOOpeTaeT CIocob-

11

W
HOCTh coBepIaTh pabory.) OTHOIIeHUE g = ¢ Xapaxrepusyer AaH-

HYI0 TOYKY IOJISI, TAK KAaK 3aBUCHUT TOJBHKO OT HANPAMKEHHOCTH IIOJISA
U KoopAmHATHI TouKu. OmpeneseHne MOTeHITHAA.
3. Kak BbIpasuTh paboTy IIOJIsI yepe3 Pa3HOCTH IIOTEHIIUAJTIOB?

A=-AW, =-Wy = Wy = —q (02 = 9;) = = qAo.

4. Oupenenenue: —Ap = U — Hanpsikenue. Torma U =

< |
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HamomuHanve 00 M3MepeHWM DPAa3HOCTU NOTEHIIMAJIOB Ha YPOKe
ompeziesigeTcsl 3amavyaMy 3aKpeIlieHUus MaTepuajia, IOodTOMY paccMma-
TPUBAETCS JUIIL IPOIleypa TAKOTO M3MepPeHU!sd.

B Gecene yuuTenb cHadala paccKasbIiBaeT 00 yCTPOICTBE JIEKTPO-
MeTpa, 3aTeM IpeAJaraeT pasdodpaTh HECKOJBKO 3aJaHUil, IPUBJIEKas
K OmbITaM YYEHHUKOB, HAIpUMep: HEOOXOAMMO M3MEPUTh MOTEHI[UAJ
3apSKEHHOTO Ifapa OTHOCUTEJIbHO 3eMJIU; CPAaBHUTH Y ABYX IITapOB
TMOTEeHITAJbI, U3MEPSAA UX OTHOCUTEJIbHO 3eMJIN; U3MEPUTh Pa3HOCTh
MOTEHIMAJIOB [BYX IIIapOB.

IIpu BBITIOJIHEHWU OMIBITOB KJACC M YUYUTEJb OOCYKIAIOT B0NPO-
cbl: uTO Takoe noreHinuan? Kax mamepsercsa pasHOCTh IOTEHIIUATIOB?
Yro mMOHMMAIOT TOJ eAWHUIleH pasHOCTU MmoTeHIuasoB 1 B?

II1. Jomawree 3adanue: § 99, 100; yop. Ha c. 338 (1, 2).

Ypok 10. CBa3b HaANPHKEHHOCTU U Pa3HOCTU MOTEHLMNANOB.
OKBUNOTEHUMaNbHasa NMOBEepPXHOCTb

3amaun ypoka: c)OpMUPOBATHL IIpEeJCTaBJI€HUS 00 SKBUIIOTEHIIU-
aJIbHOM ITOBEPXHOCTU, paboTe SJIEKTPUUYECKOrO IIOJA W CBA3U CHUJIO-
BOUM U 9HEPTeTHUUYECKOU XapaKTEePUCTHUK MOJIs; CTUMYJUPOBATH IO3HA-
BaTeJbHYIO AeATEeJbHOCTh IIOCTAHOBKOM y4YeOHBIX HpPOOJIeM, BBIJBU-
JKeHUeM THUIIOTe3 U IIPeAIOJIOKEeHU; pa3BUBATh YMEHUA CPAaBHUBATH
U aHaJIN3UPOBATH.

I. V mockm ¢ KOHCHeKTaMu YYeHUKM PacCKasbIBalOT O paboTe
9JIEKTPUUECKOTO IIOJIA, €ro JHEepreTHYecKOoll xapakTepuctuke. [[Ba
yUYeHUKa IMHUCbMEHHO peInarmT 3angayu. IIpuBengémMm mpuMepsl.

1. B OogHOPOIHOM 3JEKTPUYECKOM IIOJe Ha- N

npskérHOCTRIO 6 + 10° H/Kim mepemera- E
eTcad 10 CHJIOBOH JIMHUUM Ha paccTosaHue
8 cM sapsx, paBHbIH 7108 Kiu. Ompene-
JIUTEe pa60Ty QJIEKTPUYECKOI'o IIOJA.
2. Bprumcaute paboTy, KOTOPYIO HYMKHO COBEp-
IIUTH, YTOGHI HepeMecTuTsb 3apsan 5- 1078 Ki
MeXay AOByMdA TOUKaMHN 3JIEKTPUYECKOI'O
oA ¢ pasHocThbio morennuanoB 1000 B. Puc. 158

Ilpu pemenuu 3amau ydaiuecs MOTYT
BOCIIOJIb30BATHCA YUEOHUKOM.

dpouTambHOE IIOBTOPEHUE OCYIIIECTBJIAET-
cA IO CJIEAYIONUM B0NPOCAM U 3A0AHUSAM:
0 KaKUM IIPpU3HAKAM MOJKHO B3aKJIIOUYUTD,
YTO OJIEKTPUUECKOe [OoJie MaTepUaIbHO?
KaxoBbl OCHOBHBIE XapaKTEPUCTUKU IIOJSA?
Yemy paBHa paboTa IMOJsS IIPU TEePEeMeIleHnn
3apsana m3 TOUKu B B TOUKy A, ecau pabora
IOJIA IO IIepeMeINeHuI0 3apAfa U3 TOUKu A
B Touky B paBHa 5 - 1072 [I>x? CpaBHure pa-
00Ty 9JIEKTPUUYECKOTO IIOJIA IPU IlepeMerre-
HUU 3apAja 00 KaKJIoW JUHUU HaIPAKEH-
"Hoctu (puc. 158). CpaBHUTE PabOTy MOJIA IIO
rpaekropusmMm ACB u ADB (puc. 159). Puc. 159
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II. isyuenme HOBOrOo Marepuasa (oxojo 20 MHH) HauMHAETCA C
dpoHTAIBHOrO IMOBTOPeHuA. Ha mocke yuarmiuiica ms3o0paskaeT OIHO-
POJHOE 3JEeKTPUUEeCKOoe Iojie MeKAy AByMs miaactuHamu. O6cysxaa-
0T 80NPOCHL: KaKue JBe XapaKTEPUCTUKU SJIEKTPUUECKOTO IIOJIS MBI
usyunau? Kax onu omupexpenstorcsa? Ilouemy, KpoMe HANPAMKEHHO-
CTHU, 9JIEKTPUUYECKOE II0JIe XapaKTepPU3YIOT eIé CUJIOBBIMYU JIUHUAMU?
(OrBeT. CunoBble JIUHUU AAIOT OOMIYI0 HATJIATHYIO KapTUHY 3JIEK-
TPUYECKOTO II0JIA.)

ITepexomAT K BBEAEHUIO NOHATUSA JHKBUINOTEHIHAJBHASA IIO-
BepxHOCTh. OKa3bIBaeTcsa, UTO HHEPreTHUECKHe CBOMCTBA IOJA
MOXKHO TOXKe u300pas3uTh JUHUAMU — JHUHUAMHU PaBHOTO IIO-
TeHIUajJa. PasbupaioT gonpoc: Kak M300pasUTh JUHUU PaBHOTO
noteHnuasa? B TeTpagAax BOCIPOMIBOAAT PUCYHOK OTHOPOIHOTO
moJsisi. 3aTeM pasbupaioT 0npocul: OyAeT JU IToJie COBEpPIIATh pa-
60Ty, ecau 3apAx OyaeT ImepeMeIraThCsa MO 3KBUMOTEHIMAJbHOM
nosepxHocTu? (OTBeT. HeT, Tak Kak pabora A=—q(¢,—¢,).) IIpu
KaKOil TpaeKTOpPUU [BUIKEHUS 3apsafa B IJIEKTPUUECKOM IIOJe
pabora sTtoro moJasd paBHa HyJa0 (puc. 160)? Byayr jgu moBepx-
HOCTHU, M300pasKéHHbIe HAa pucyHKe 161, sKBUIOTEHIIMAIbHBIMM?
Kak m306pasuTh 9SKBUIIOTEHIIMAJbHYIO IIOBEPXHOCTD, €CJM U3BECT-
HBl CUJIOBBIE JUHUU 3JJeKTpuueckoro mous? IloreHmman Kakoim
u3 moBepxHoOcTelr (cm. puc. 161) mennine? Kax sTo mokasarb?
(OrBeT. Ecniu moTennmaj moad Ha OECKOHEUHOCTU IPUHATH paB-
HBIM HYJIO, TO IPU II€epeMeIleHUUN IOJOMKUTEJIbHOTO 3apsajga u3
0ECKOHEYHOCTU OO IIOBEPXHOCTU C IIOTEHIMAJIOM (, IIOJEe COBep-
mraeT MeHBINYI0 paboTy, 4eM [0 IOBEPXHOCTHU C IIOTEHIMATIOM @s.
ITosTomy, coranacHo popmyne A=—q(¢—0), moreHuag @, 60IBIIE
IoTeHIuanIa (@s.)

Hanee BBIACHAIOT 80npoc: IOUYEMY B HEOJSHOPOJHOM BdJIEKTpHUUe-
cxkoMm moJie (cMm. puc. 161) sKBUIIOTEHIIMAJIbHBIE IIOBEPXHOCTH, Pas-
audamponueca Ha morteHnuan 1 B, pacnosarairorcsas Ha pasHBIX pac-
CTOSHUAX JPYyr oT apyra? YToObI OTBETHUTH HA STOT BOIIPOC, HAIO
YCTAaHOBUTH CBA3b MEXKIY HANPAXKEHHOCTHIO E M DPa3HOCTHIO IIOTEH-

¢ = const

=10y

Puc. 160 Puc. 161
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nuanoB A¢ (puc. 162). Jlro6oe mosie B Majoii 00JacTy IIPOCTPAHCTBA
MOXKHO IIPUOJMIKEHHO CUMTATH OJHOPONHBIM. BBIUMCIAIOT paboTy
yepe3 HANPAKEHHOCTh E U pasHOCTH IOTEHIINATIOB A@, CPaBHUBAIOT
3anucaHHble ()OPMYJIbI:

A=Fd =qEd, A= —-qgAp, qgEd = —qAgp,

3anucu B TeTPamaX HeJsIaloT IIOCJe BBIKJIAZOK Ha JOCKeE.
IKBUIIOTEHIIAJbHBIE IOBEPXHOCTU IMIPUHATO IPOBOJUTH TaK, UTO-
ObI PA3HOCTDH IOTEHI[MAJIIOB MEKAY COCEJHUMU SKBUMOTEHIIMAJIbHBIMU
moBepxXHOCTSAMHU ObLiIa paBHa 1 B (emuuuiie moreunuaia). Ilpu ynase-
HUU OT 3apsjfa HAIPAKEHHOCTh YMEHBIITAETCS. 5
Torma mpum ogHOM M TOM JKe HampaxkeHuu U E
IOJI’KHO yBeJIWUYMBATHCA paccTrosHue d. B ox-
HOPOJHBIX IIOJIAX 3TO He HabJarogaeTcH.
Pemaoor sKcnmepuMeHTaJIbHYIO 3a-

naday.
ITouemy He MeHAIOTCA MOKAa3aHUA BJIEKTPOMETDPA
IpU IepeMeIeHNN IMIapuKa 10 ITOBEPXHOCTU Me- 1 d 9
TaJInYecKoro KouHaykropa (puc. 163)? Kak pac- ——— -
MOJIOYKEeHBI CUJIOBbIe JIUHUU OKOJIO IMOBEPXHOCTHU A@
KOHIAYKTOpa?

OrBerT. IloBepXHOCTL MeTajlja — 3KBUIIO-
TeHIuaJbHAasA MOBEPXHOCTh. 1109TOMY CHUIOBBIE Puc. 162
JUHUU PACHOJIOKEHBI MEePIeHANKYJIAPHO 3TOH ITOBEPXHOCTH.
Bonpoc: B Kakoii Touke (A uiu B) HaOPAKEHHOCTH OJA 00JbIE?

noteHnuaa Oosbiiie (puc. 164, rme ¢ u d — 9YKBUNOTEHIMAJIbLHBIE
IOBEePXHOCTU)?
III. ITens camocmosmenvHOll pabomb. — 3aKpeIlJieHUe BBe-

NEHHBIX IIOHATUH, (GopMmpoBaHMe yMeHU#. PelnarT IIpoCTeHIIe
3ajgadu.
1. Hanpsa'keHue MeKAy TOYKAMU IO CHUJIOBOM JmHUU paBHO 2 KB, pac-
crosHue mMexxay HumMu 10 cm. Uemy paBHaA HAUPSAYKEHHOCTH IOJIA?

2. Ompegmenure paGoTy oA mpu IepeMelrneHmu sapsaza 12 - 107° Ka
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; ET9).
NupuBunyaapbHOEe 3aJaHWe: CKOHCTPYHUPOBATH HPOCTEHIIIUHN BJEKTPO-
MeTp ¥ SKCIEePUMEHTAJIbHO YCTAHOBUTH (DAKT HAIUUYMUA 3apAga y pas-
JWYHBIX TeJI B BaIlllell KOMHATe.

Ypok 11*. CamocTtofiTenbHas pabGoTta. PewieHue 3apau

3amaum ypokra: IPOAOJIKUTHL (OPMHUPOBAaHWE YMEHUS WCIIOJIb30-
BaTh OCHOBHBIE MOHATHUS, (POPMYJILI U (PU3UUECKUE 3aKOHBI.

I. K sToMy ypoKy u3yYeHO OOJILIIIE IOJIOBMHBI TEOPETUUYECKOIO
marepuasia TeMbl. Ilesecoo6pasHo 0GOOIUTE MOJIyYeHHbIE 3HAHUA U
BBIJEJINTL M3 HUX CAMOE IVIABHOE. JTO IIO3BOJIUT YCIIEIIHEee OPraHu-
30BaTh OTPA0OTKY IIPOMAEeHHOro Marepuaiaa. llpemiaraercs padoTa
¢ yueOHUKOM. Bonpocol: Kakue (pusmuecKre O0bEKThl U3YyUaIOTCS B
asnexTpocratTuke? KaxkoBbI MX OCHOBHBIE CBOMCTBA UM CPEACTBA OIU-
canua? KaKoBbl TUNUUYHBIE ABJIeHUdA, udydaeMmble B Teme? C Kakwu-
MU HUX [POABJCHUAMU B IPUPOJAE M TEXHUKE BCTPEUAETCS UEeJIOBEK?
B KoHIle paGoThI IPOBOAUTCA OOCY KAEHNE N3yUYEHHOro MaTepuasa 1o
JIaHy.

Ilnan

Dusuyeckue o06seKmblL U ABJLCHUS

3apaabpl — Tejla W YaCTHUIIbI,
CIIOCOOHBIE YyYacTBOBATb B BJIEK-
TPOMATHUTHOM B3aWMMOIeHCTBUU

BzaumogericTBue 3apaAnoB: mpu-
TAKEeHNe U OTTAJIKUBaHIe

IJIeKTpUYECKOe II0Jie — BUJ Ma-
TepUU; YaCTHBIN CJIydail IPOAB-
JIeHUSA 3JIEKTPOMArHUTHOTO IIOJISA

IleficTBue 1OJIA Ha 3apAn: paB-
HOBecHe, IlepeMelleHne 3apsaioB

Cpedcmea onucarus 068eKmo8 u A8JeHUIL

3HaueHNe SJIeKTPUUYECKOr0 3apsi-
na. 3HaK sapsaga

JnCKpeTHOCTD
3apana

SJIEKTPUYECKOT' O

3axon Kyiona:

szfh 2

7‘2

SaKOH COXpaHeHHud 3apdAnma:
G+ 9= g1+ g5

218

Hamnps:x€éHHOCTD:
—

— F
q

IIpuHI U Ccymeprno3uuy IoJe:
E=E, +E,+Ez+ ..

CuioBble JIMHUN

IToTreniuaa moJA TOUYEUHOTO 3a-
pana u cucremsl 3apAnoB. CBA3L
E u Ag:

__Ae
E=-7



PacnooJsioskenue 3apsamoB Ha 3a- ITone BHYTpM HOPOBOSHMKA pPaB-
PAYKEHHOM IIPOBOJHUKE HO HYJIIO.
Pabora siekTpruecKoro moJsid:
A = —qAp = Eqd

ITpossaenue sniexkmpocmamuieckux A8JEHULL 6 npupode
u mexHuke

dyeKTpU3anuAd TPeHueM dyieKTpU3aNUA Yepe3 BIAUSHUE U
MOJITHUS
Pabora smeKTpoOopHOIT MaITUHbBI Kinerka ®Papanesa

II. PaGory ¢ 3amauaMu cCOBeTyeM HAUaTh C YCTHOTO PeIIeHus Ka-
YEeCTBEHHBIX U OSKCIIEPMMEHTAJIBHBIX 3aJayv. Ra‘{eCTBEHHbIe 3agaduyn
JKeJiaTeJIbHO JaTh [0 PUCYHKaAM Ha JOCKe. JKCIepUMeHTaJbHbIe 3a-
nauyu NIIKOJBHUKU PeInarT y mocKku. PeKomeHayeM psanx 3apmgad, KO-
TOPBIMHU YUHUTEJb MOIKET BOCIIOJIb30BATHCS Ha yPOKe.

1. Ucmonp3ya pucyHok 165, Ha KOTOpoM wu300pa’keHbI B OIIPeeJIEH-
HO# IOC/IeIOBATEJIBLHOCTH [NefCTBUs, OOBSICHUTE, KAK M3MEHUJICS 3a-
PAL MeTaJJNYeCKOIl NJIACTUHKU, ecJaU: a) IJIACTUHKA He 3apsaKeHa;
0) momHec/a M 3apsYKEeHHYI0 MHAJ0YKy, HO IJIACTUHKU He KOCHYJIUCH;
B) ILIACTUHKY 3a3€MJIMJIN; T') 3a3eMJIeHNe U IaJ0UKy yOpaJiu.

2. MoKHO J¥ 3apALUTH 9JEKTPOMETDP C IIOMOIIBI0 METAJJINYECKOH mma-
JIOUKM?

3. OguHAKOBBI JIM IOTEHOUAaJbl TOYeK A u B 9JIeKTpOMeTpa, ecau
K CTep:KHIO TOAHeceHa 3apsiKeHHas majouxa (puc. 166)?

Ilajsiee pemraloT pacuyéTHYIO 3aJady IO BbIOOPY YUMUTEN.

III. Camocmosamenvras paboma (TPEeHUPOBOUHASA) BBIMIOJHAETCS
0 IUAAKTUYECKOMY MaTepualy WM 3aJavyHUKy. B mociaemHem ciy-
uae MIKOJBHUKAM MOYKHO OATh Takoe 3adaHue: Ha ypPOKe U IoMa
pelIuTh, 4YeThbIpe 3amadyr Ha BbIOOP; y4YHTeJIb Has3bIBaeT HoMepa u3
3agayHuKa. s KOHTDPOJIA MOYKHO B3ATHb OJHY-ABE TEeTPAaAU HA IIPO-
BEPKY WJIU IIPOBEPUTHh UX B Xofe paborsl. Ecau pelreHue 3agad mgaHo
IO BapuaHTaM, TO IIOCJe PelIeHMA ABYX 3a/Jad PEeKOMEHIyeM opra-
HUB0BAaTh B3aWMOIIPOBEDPKY.

/|:| -1
e e [©) (6)
P 4

( ° -

Puc. 165 Puc. 166
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IV. Ha ypoke KejaTeJbHO OIEHUTL He MeHee HeCATH PadoT U coo0-
AT OIIEHKHU. B 3aKiIoueHne I1e1ecoo0pasHo BHOBb BEPHYTHCS K ILIAHY.
Homawnee 3adanue: § 102%; II., Ne 478, 479, 486.

Ypok 12*. CamocToatenbHaa pa6orta. PeweHne 3apay

3amaum ypoka: c)OpMUPOBATH yMeHUE peIlaTh 3aJadu Ha IIPU-
MeHeHUWe 3HaHUII B 3HAKOMON M M3MEHEHHOU CUTyaIlUudX.

I. 1 moBTOpEeHUA M3YUYEHHOTO MaTepuaja OOUH U3 IITKOJIbHUKOB
BBINNCHLIBAET Ha OOCKe BCe H3BeCTHBIe eMy (opmyJibl. B 9TO0 Bpemsa
KJacc (ppPOHTAJBHO OTBeUaeT Ha BOIPOCHI. VX MOYKHO IIPEAJIOKUTH
IO paHee CIAeJIaHHBLIM 3alUCAM B TeTpPagd WU II0 YYeOHUKY. 3amu-
caHHBbIe Ha JOoCKe (POPMYJbl KPATKO OOBSICHSIOTCH.

II. Pemenue 3amad.

1.

2.

Ompesennre KUHETUUYECKYIO JHEPIHUI0, KOTOPYIO IOJYYUT DJIEKTPOH,
[IPeOZoJIeB PA3HOCTH MMOTEHIMANIOB, paBHyio 1 - 10° B. Bapax smexTpo-
Ha paseH 1,6 + 107*° Ku.

BapsoxeHHas MBLIMHKA Maccoit 1 © 1071° Kr BucuT B 9JI€KTPUYIECKOM
mojie MexKAy AByMsaA ItactTuHamu. Ompezesnurte 3apAf NBIIUHKU, €CIU
HAIPsKEHHOCTh oA paBHa 1 - 10° B/M.

II1. CamocTosATenpbHass padora.

1.
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Bapuanm 1

O6bsicHUTE OIBIT, OnVCaHHBIN PapageeM: «§ momecTus BHyTpU Kyda UyB-
CTBUTEJIBHBIH BJIE€KTPOCKOII C 30JIOTBIM JIICTKOM M COOOIIIUJI STOH CHCTeMe
usBHe OoJibIlve 3apAabl. Hu npu sapanxe, HU IPU paspsagKe 9JIeKTPOCKOI
He O0HAPY KU HUKAKUX CJIENOB IIPUCYTCTBUS dJIEKTPUUYECTBA...»

Omnpenenure HANPSKEHHOCTH MmoJasA B TouKe C (puc. 167), ecau KaK-
IOBIM U3 3apsfOB, HAXONAIIMXCA B Toukax A u B, paser 2 - 107° Ku,
paccrosuue AB paBHO 30 cm, paccrosuue AC paBao 10 cwm.

A C B
Puc. 167

Yemy paBHA DPas3HOCTb IIOTEHIIMAJIOB MEXXKAY IIACTUHAMMU, €CJIUM pac-
crosHue Mexay Humu 10 cM, a HaupsaKEHHOCTL nosA pasHa 200 B/m?

Bapuanm 2

Onummure CBOMCTBA M300PAKEHHBIX dJIEKTPUUECKUX IoJeit (puc. 168,

a, 0).

ot
() (6)

Puc. 168
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2. OmpegesnnTe pasHOCTH IIOTEHIIMAJIOB TOUEK MOJSA, B KOTOPOM [TOJI?KEH
IPOJIeTeTh JJIEKTPOH, UTOOBI €ro CKOPOCTh YBEJUUYMJIACh OT HYJISA
B TepBoit Touxe moxa mo 8 - 10° m/c Bo BTOpOH. Bapsan sIeKTpoHA
1,6 - 107" Ku, macca ajmexTpona 9,1 - 1073 kr.

3. Ompegmenure HANPSKEHHOCTH DJIEKTPUUECKOIO IIOJIS MEKAY O00JIaKOM U
3eMJIEH BO BpeMs I'DO3BI, €CJIU PAsHOCTH ImoTeHInasoB pasua 10° B, a
paccrosgHUe MeXny obsakoMm m 3emuéil paBHo 300 m.

IV. Jomawmnee sadanue: 1I., Ne 489, 491, 493.

Ypok 13. OnektpoémkocTtb. KoHpgeHcaTop

3amaum ypoka: BBECTH MOHATHUS <«JIEKTPUUECKAs EMKOCTH IIPO-
BOIHUKOB», «€IUHUIIBI EMKOCTU»; U3YUUTDH IIJIOCKUU KOHIEHCATOD U
O3HAKOMUTH C (POPMYJIOH ero 3JeKTPOEMKOCTH; BBIICHUTL IIPaKTHUe-
CKOe 3HAUeHNe HAKOIIUTeJell 3apsAN0oB — KOHIEHCATOPOB.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOaBI
I. KoHTposis 3HAHUH 5—6 DpOoHTAJBHBIN OIPOC
II. M3yuenue HOBOro Ma- 25—30 Hemoncrpanusi. Becena. Pac-
Tepuaja ckas. PabGora ¢ yueOHUKOM.

Pemrenne 3amau. 3anucu B
TeTpagu U Ha JOCKe

III. OrpaboTKka U3yUYEHHO- 10 YerHoe pemrenue 3amad. Pa-
ro mMarepuaa 6ora y mocKu

IV. IloxBemenwe WUTOrOB. 2—3 Banucu B Terpamu. Coo06-
HomalirHee 3amaHue I[eHne YUIUTEes

I. Ins moBTOpeHUs opraHusyercsa (poHTasbHas Oecema. OOCYK-
IaioT CJeVIOIINE 60npochbl: Kakue (DUBMYECKUE BEJNUYUHBI MOXKHO
U3MepATh C IIOMOIIbI0 dJeKTpomerpa? B Kakumx efWHUIAX OHU BBI-
pamkatorca? Kakum croco6oM MOKHO COOOIATh ABYM TejlaM OIWHA-
KoBble mopruu 3apAnoB? (OrBeT. C moMoIinpi0 MPOGHOTO IIApUKAa,
3apsKas ero oT 9JIeKTPoopHOoi MainuHbl.) Kakumu cBoiicTBaMu 006-
JafaeT sJIEKTPUUYECKOE II0Jieé MEeXXKJYy ABYMs Pa3SHOMMEHHO 3apsiiKeH-
HBIMU IIJIaCTHHAMU?

II. B meToguueckoii JuUTepaType OIMCAHBI ABA NMYTHU OIpeleIeHUsT
3JIEKTPOEMKOCTH. [lepBhIil (TPagUIIMOHHEBIN) IIYTH COCTOUT B PaccMoO-
TPEHUM CHavaJla 3JIEKTPUYECKON EMKOCTH YeIUHEHHOTO IIPOBOHU-
kKa. IIpu 9TOM IIIKOJBHUKN XOPOIIO YCBAaWMBAIOT MAaTepuaj, OBICTPO
IepexonsaT OT aOCTPAKTHOTO NPeACTaBJIeHUs K KOHKPETHOMY. OTOT
yueOHBIII MaTepuasy B IIIKOJIE [OCTATOYHO O0ecleueH HSKCIePUMEeH-
TomMm. HemajsioBasKHO M TO, YTO B HAYYHOM U TEXHUYECKOU JIUTEpPA-
Type IIHPOKO MCHOJb3yeTCs MOHSTHUE «3JeKTPOEMKOCTh YeAMHEHHO-
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ro mpoBoxHUKAa». Tak, B (GUBUUECKOM SHIIUKJIOIEIUUECKOM CJIOBape
IPUBENEHO CIeAyIolllee OIlpeAesieHre: «IIeKTPUUecKas EMKOCTb —
XapaKTepUCTUKA MPOBOAHUKA, KOJUUECTBEHHAS Mepa €ro CII0OCOOHO-
CTU YAEP’KUBATHh JJEKTPUUECKUN 3apsamn».

Bropoit myTh u3yUYEHUS SIEKTPUUECKON EMKOCTH IIpeACTaBJIEH
B yueOHUKe: 3JeKTPOEMKOCTh pacCMaTPUBAaETCSA [JsI CUCTEMbI IBYX
HPOBOJHUKOB.

Takum ob6pasom, M3ydeHHe HOBOTO MaTepuajia MOKHO HA4YaTh C
NOCMAHOBKU dKCNepumMeHma M opzaHu3zauyuu Oecedvl.

JlBa aJeKTpoMeTpa ¢ KOHAYKTOpaMu pasHoro nuamerpa (puc. 169,
a, 0) 3apsAKAIOTCA IIOCJIEI0BATEIBLHO IPOOHBIM IIMIAPUKOM OT 3JeKTPO-
dopHOIT MamuHLI UJaIu OoT npubopa «Paspsan-1». Ilocie ogmHAaKOBOTO
ypcjga KacaHWi ImapwKa OOCY:KIaloT Pe3yJbTaT, OTBedas Ha B0NpPo-
Cbl: OMMHAKOBLIN JIU 3aps[ IepeHeceéH Ha sjaeKTpoMeTp? Uro mameps-
or aueKkTpoMeTpbi? (OTBeT. DJIEeKTPOMETPHI 3a3eMJIEHbBI; U3MEPSIIOT
MOTEeHIIMAJ KOHAYKTOpAa OTHOCUTEJAbHO 3emuin.) Ilouemy moKasaHus
9JIEKTPOMETPOB pasiamuHbl? KakomMy u3 sJIEKTPOMETPOB HAIO CO00-
IUTH OOJILINTUI 3apsm, 4TOOBI OHM 00a WMeJIN ONVHAKOBBIM IIOTEH-
muan? (Orser. C KOHAYKTOPOM Oojbitero guamerpa.) Kak msmens-
IOTCS TOKA3aHWsA SJeKTPOMeTpa IMPH KPATHOM YBeJIWUYEHHUHN 3apana
rkouaykropa? Ilocie o6Gcy:KAeHUS STUX BOIPOCOB eJIal0T 6bLE00:
KOHAYKTOP OOJBIINEro AUaMeTpa HaKaIJIMBaeT OOJILIINI 3apsp IIpu
OJHOM W TOM Ke moreHIiuaje. CBOMCTBO Tes MO-Pa3HOMY HaKAILIM-
BaTh 3apsSAbl HA3BLIBAETCSA 3JIEKTPOEMKOCTBHIO. ITO CBOMCTBO OIMCHI-
BaeTcsAa (pUBNMUECKOI BEJIUUUHON — 3JEKTPOEMKOCTBHIO, KOTOpas 000-
sHavaeTca OykBoi C m BbIUHMCIAETCS II0 (hopMmyJie

c-—9__4,
P~ P ¢
TaK KaK IOTEHIIHAJ 3eMJIM (), IPUHATO CUUTATH PABHBIM HYJIIO.
Janee yuuTenb CTaBUT YueOHYIO npobjemy: OT 4YeTO 3aBUCUT DJIEK-
TPOEMKOCTH IPOBONHUMKA. [JId €€ pelneHUs yUUTeJb CTABUT ONblLMbL
U 3a7aéT 60npocyl: MOUYeMy HU3MEHAITCA IIOKAa3aHUsA JJIEKTPOMeTpa
npu pactsaykeHuu rapmommiku (puc. 170)? Kak usmeHseTcsa 3JeKTPO-

R

@) Q

\

<l

K
—_—

Puc. 169 Puc. 170
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Puc. 171 Puc. 172

éMmiocTh maHHOU cucrembl? (OTBeT. YBenuuuBaercs.) Or uero oma
3aBucur? (OrBeT. OT QOopMBI U pasMepOB TeJa.) 3aBUCUT JU DJIEK-
TPOEMKOCTh OT OKPYKaIOIIeill cpenbl?

CraBaT m3BecTHBIN onvim. Ha sjieKTpoMeTp HacaskeHa Kpyrias
MeTasiindeckass miaactuHa (puc. 171, a). K Hell mpubamKamoT JUCT
u3 opraHmyeckoro crekja (puc. 171, 6). Bonpoc: Kak [oKasaTb, 4TO
JIEKTPUUYECKas €MKOCThL CHUCTeMbl m3MeHsercsa? K mocramoBke OIIbI-
TOB YUYUTEJb IIPUBJIEKAET ydYaIlIUXCsA; B TETPAAAX OHU BBIOJIHSAIOT
PUCYHKH, 3allMCHIBAIOT IleJIb OIIBITA.

Jlasee yuuTesb paccKasbIBaeT O eNUHUIIAX JIEKTPUUYECKOH EMKO-
CTU, BBIMOJHSA COOTBETCTBYIOIIME 3aIllMCA HA [JOCKe, 3aTeM IIepexo-
IUT K BOIIPOCY O KOHJEeHCcaTope. JTOT MaTepuaJl BIIOJHE MOYKET ObITh
pasobpaH IO yUYeOHUKY.

Hsyuenwne KoHIeHcaToOpa HaunHAaeTcsa ¢ onvima (puc. 172): K KOH-
IYKTOPY IPUOJIUIKAIOT PYKRY. Bonpocvl 0as obcyxdenus: BIUAET JIU
pacmoosKeHUe OKPY'KAIOIMIUX TeJ Ha BJIIEKTPOEMKOCTH KOHIYKTOpa?
Kak? 3aBucur jm sjekTpruyeckasd €MKOCTh JBYX TeJ OT UX (hOPMBEI,
pasMepoB M B3aMMOPACIOJIOKEeHUA?

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 paccTosaHuu. Mekay miacTuHa-
MU HaXOAUTCS BO3AyX (BeIlecTBo, He
TPOBOAAIIEE dTEKTPUUECKUE 3apAIbI).

K 1mocke mpuriamaioT yYeHUKA, KO-
TOPOMY Ha JUCTOYKE JAalOT 3aJaHHMUe:
OpPOAYyMAaTh 9KCIIEPUMEHT II0 U3YUYEHUIO
3aBUCUMOCTUA  BJIEKTPOEMKOCTU  ILJIO-
CKOTO KOHJeHCaTopa OT PACCTOAHUA
MeKIy NJIaCTUHAMU ¥ OT WX ILJIOIIa-
nu. O6opyazoBaHUeE: KOHIEHCATOD,
9JIEKTPOMETD, 900HUTOBasA masouka. Cu-
cremy (puc. 173) zapsxaroT 9560HUTOBOMI Puc. 173
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najoukoii. PaccrogHue Me)KAy IJIacTMHAMU KOHAEHCATOpa YBeJIUYUBa-
eTcs MU YMEHBIIIaeTcs, IJIACTUHBI KOHAEHCATOPAa CMEIAI0TCS OTHOCH-
TeJILHO APYT Apyra.

B sT0 Bpems yualimecss 3aHOCAT B CBOU TeTpaau oOO3HAUEHUE
KOHJeHcaTopa, M300pakeHre ero 3JeKTPUUeCKOTOo IMOoJIs, 3aluchiBa-
IOT CAMOCTOSTEJIbHO U3 yueOHUKA (QOPMYJIYy DIEKTPOEMKOCTU IIJIOCKO-
To KOHJeHcaTopa.

Yuurens momMoraeT y4eHUKY HPU IIOCTAHOBKE OIBITA, OPTAHU3YET
Oeceny IO ero pe3yjabTaTaM.

III. K mocke BBIBBIBAIOT AIBOUX YUEHUKOB. IIepBBIii cAaMOCTOSATEIb-
HO pertaerT 3agauy 1. Bropoil BMecTe ¢ KJjiaccoMm pelraer 3agaduy 2.

.. q .
1. Tlonpaysick BeIpaskeHumeM aad émxoctu C = 6 u opmyaoi Aad IO-

, TOJIyUWTe BBIPAKEHUEe [IJIs JIEKTPOEM-

TEHIMAaTA mapa ¢ =
0

Koctu chepbl. Onpenennre sI€KTPOEMKOCTh 3€MHOTO IIapa, ecJd ero
paguyc pasex 6,4 - 10° .

2. YUemy paBHa €MKOCTh KOHJEHCATODPA, €CJIU IPU ero 3apAfKe IIPU Ha-
ups:kennu 1,4 kB o moayuaer sapan 28 uKa?

Peltenue mepBOro yueHMKa IPOBePsOT ycTHO. O0OparmraroT BHUMA-
HIEe Ha TO, YTO 3JIEKTpHUUecKasd €MKOCTb 3eMHOIrO Hiapa MaJleHbKad.
3aTeM MepexolsAT K YCTHOMY PeIlleHWI0 KaYeCTBEeHHOM 3ajgayvu.

3. Kak maMeHHUTCA 3JeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOPA, €CJIU yMEeHb-

IIATH IJIOIAAb IJIACTUH B 2 pasa? yBEJUYUTH PACCTOSHME MEKIy ILia-
cruHaMu B 2 pasa? MoKHO Jii HA OCHOBe (DOPMYJIbI EMKOCTH ILJIOCKOI'O
KOHIEHCATOPA OIPEAe/IUTh JIEKTPUUECKYIO MOCTOAHHYI0? YUTo 1A 3TOo-
TO HYXKHO u3MepuThb? MOKHO JII M3MEPUTH TOJHKO EMKOCTH?

IV. Jomawmnee 3adanue: § 103; yup. Ha c. 348 (1), c. 349 (EI'9, 1);
WHANBUAYAJIbHO — 3aaHUe: BRIBECTU (POPMYJIy AJIS pacuéTra dJeK-
TPOEMKOCTH IIJIOCKOT'O BO3AYIIHOI'O KOHIEHCATOPA, COCTOSIIEro U3 n
IIJIACTUH, IJIOIIIaAb KOTOPBIX ONMHAKOBA W pPaBHA S, a pacCTodHUA
MEXKIy COCeTHUMH IIJJaCTUHAMU PaBHBI d.

Ypok 14. DHeprua 3apsXXeHHOro KoHaeHcartopa.
NMpumeHeHne KoHAEHCATOPOB

3amaum ypoka: MoJay4YuTh (QOPMYJIy s pacuéra SHePruu ILJIOCKO-
ro KoHAeHcaTopa; c(OpMUPOBATh YMEHHE peIllaTh 3aJauyl Ha Pacuér
PasINUYHBIX XapPaKTEePUCTUK KOHIEHCATOPOB; O3HAKOMUTHL C IIPUME-
HeHUEeM KOHJeHCATOPOB.

Ilman ypoka

Jdranel yporKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
1. IToBTOpPEHUE UBYUEHHOTO 7—10 Becenma. Pabora y mocku.
marepuaia. KoHTposb 3Ha- HemoHCcTpanus OIBITOB
HUMI
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IIpodonxcernue

Jdranbl ypoKa Bpemsa, mun IIpuémsbr m1 MeTOaBI
II. Visyuenue HOBOTO MaTe- 25—30 Pa6ora c yuebHuKOM. [le-
puaga MoHcTpanusd. bBecema. 3a-
OUCHU B TeTpagu
III. OrpabGoTKa M3y4YEHHO- 10 Perienue sagau. lemonHcTpa-
ro marepuaa s OIBITOB
IV. Oomamuee 3amanue 2 Coo011eHne yuYnTesis

I. Ypork HaumHAOT C IIOBTOPEHUSA yiKe M3YyUEeHHOTO MaTepuaJa.
YV nmocku aBa yueHHMKa perraroT sagadu. OgHa 3agada MOXKeT OBITh
momartnHeli. @pouTaspHasg paboTa ¢ KJIaCCOM — pelleHre Kade -
CTBEHHBIX 3agad.

1. CpaBHUTE 3JIEKTPOEMKOCTU KOHIEHCATOPOB, M300PAKEHHBIX HA PUCYH-
xKe 174. q

2. MoskHO su, omupasck Ha dopmyry C = > YTBEDEAATD, UTO EMKOCTh
KOHJIeHCATOpa 3aBHCUT OT 3apsAfia M HAIPAKeHUd?

3. IToscHuTe, KAaK M3MEHSETCS JIEKTPOEMKOCTH KOHJEHCATOpa IIepeMeH-
HOMl 6MKOCTM NIpU BBIABUIKeHUU ItacTuH. OOOpyZoBaHUeE: dJIEK-

TPOMETP, MPOBOJA, NEMOHCTPAIIMOHHBIN KOHIEHCATOP MepPeMeHHOU éM-
KOCTH, 3JIeKTpodopHas MalrmHa uiam npubdop «Paspsam-1».

Bo Bpema moBTOpeHUA OZHOMY U3 INKOJBHUKOB MOYKHO IIPEJIO-
YKUTHh CAMOCTOSATEJBbHO DEIluTh 3ajaduy.
4. Ompegenure EMKOCTH IIJIOCKOTO KoHaeHcaTropa. OGopyamoBaHwHe:
IBe MeTaJIMYeCKue IIACTUHBI, JUHENHKa, IITAHTeHIIUPKYJIb.
II. Nsyuenue HOBOTO MaTepmajaa yUYUTEJb HAUWHAET C € MOH -
CTpalUu¥u HaJIUUYUA y 3apAKeHHOTO KoHAeHcartopa (0aTtapewm KOH-

d | dall ! d L
l 2|1 2 2
| I
2d |
!
2 4 21
Puc. 174
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nencaropoB) sHepruu. O6opyrmoBaHuUe: 6aTaped KOHIEHCATOPOB,
HU3KOBOJIBTHAA JIaMIIOUKa, IIpoBojaa, mnpubop BC-4-12. Bonpocst
08 opezaHu3ayuu Oecedvl: B KAKOM CJIyYae BCIIBIXMBAET JIaMIIOUKa?
O uém sT0 cBuAeTeabcTByeT? IlouemMy 3aropaHue JIAMIIOUYKH OOYCJIOB-
JIeHO HaJuuueM sHepruu KouuaeHcaropa? Kakoili sHeprueit obiamaer
KOHIeHcaTop?

Hamee opranusymoT paboTy ¢ yUeOHUKOM: KOHCIIEKTUPOBAHUE BbI-
BoZa (opMyJsI SHEPTUU KOHAEHCATOPA W IJIOTHOCTU SHEPTUU DJIEKT-
puueckoro mossd. OOpalraroT BHHMaHNE Ha TO, I'Je COCpeaoTodYeHa
9Heprus KOoHAeHcaTopa.

B sakiouenue ygm‘enb MOKAa3bIBaeT ONblLM II0 WJIIIOCTPAIlUU 3a-
Bucumoctu W = % (9, c. 209).

Vunresb KpaTKO paccKasbIBaeT O BUAaX KoOHAeHcaTopoB. Kommgenca-
TOPBHI PA3JIUYAIOTCA II0 BUIY M30JIATOPA MEMKIY ILIACTUHAMU — CJIIO-
IAHbIe, OyMasKHbIE, SJIEKTPOJUTUYECKNE, BO3AYIIHBLIE; IO BUAY ILIac-
TUH — MeTa/UIMYecKre, JieHTa u3 (poJbr'm MU Ap.; IO pasMepaM — Ma-
Jble U OOJIBIIIFE; II0 YCTPOMCTBY — OTKPBITBIE M 3aKPBIThIE, IT€PEeMeH-
HOWI €MKOCTH ¥ TOCTOAHHOU m ap. Ilpum sTOoM yuwTesns AeMOHCTPUPYET
pasHble KoHAeHcaTopbl. O IIpPHMEHEHUN KOHIEHCATOPOB PaCCKA3bIBAIOT,
IEeMOHCTPUPYS JIAMITY-BCIIBIIIKY, JIEMAEHCKYI0 OaHKY dJIEKTPO(OPHOI
MAaIlliHbBI, 0aTaper KOHIEeHCATOPOB.

s 3akpemieHUA BBENEHHBIX ITOHATHUH KJacc pelraer 3agady.

OnpenenuTe 3HAUEHVE 3JIEKTPUUECKOrO 3apsana Ha KOHIEHCATOpe, eCJH
momaBaemoe Hampsikenue 100 B.

Ha yuenuueckue cTosabl (JIydiie Kaskmo-
My MIKOJBHUKY) pasfaioT KOHIEHCATODHI.
ITo MmapKupOBKe HAJO OIPEAESUTH EMKOCTH
KasKJA0T0 KOHJeHcaTopa U MaKCUMAaJbHBIN
3apsj, KOTOPBIN KOHAEHCATOP MOYKeT Ha-
KOIUTD.

III. OrpabGoTKa M3ydYeHHOI'0 MaTepuaJa
HaIpaBJieHa Ha pellleHue 3amad. Ilpu sTom
ocoboe BHUMaHUEe ynejsiercsa (OPMUPOBA-
HUIO MMO3HABATEJbHOTO HHTEpeca.

Bonpocst 0 o6cyxdeHus: Kak U II0-
yeMy W3MEHSAITCS IIOKa3aHUsS 3SJIEeKTPO-
meTpa (puc. 175) mpu BHeceHUH B IIOJIie
3apsKEeHHOTO KOHJAEHCAaTopa CTaHWOJIeBOI

Puc. 175 TUAB3bI (IIIapuKa, MOKPBITOTO rpadurom)?
O uéM CBUAETEJLCTBYET YMEHBIIeHUE IIOKasaHuil aJjieKTpoMerpa?
WNsmensercss su mojsie xomumencaropa? Cosepiaercsa Ju padora II0o
nepemenienuio 1apuxka? Yrto coseprmraer pabory? IlpumBomut jam co-
BepIlleHre paboThl K YMEHBIIEHUI0 SHEPTUU IJIEKTPUUECKOTO MOJIA?
Kak sTo mokasaTb?

IIpumeuanwue. [ yCHeIIHOTO MPOBEAEHUSA OIBITA KOHIEHCA-
TOP 3apsKAOT OT BHJIEKTPOMOPHON MAIIUHBI, 3aT€M €ro IJIaCTUHBI
COIMIKAIOT OO0 Hadaja KoJieOaHUM TI'MJIb3bI.
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Tabauya 34

KonpeHcaropkbl

IIEKTPOEMKOCTH

CBOJICTBO TeJI HAKAILJIMBATD 3aPAbI

dusznueckasa BeIUINHA, o4
XapaKTepu3yolasa CIIOCOOHOCTD TeJt U
HaKaIlJIMBATh 3aPsANbI:

1Kn
Envanna namepenns: 1Pd= B

Bunasr kongeHCcaTOpPOB

IlocTosHHOM 1 TEpEMEeHHOV EMKOCTI

ITo Bumy n3osaTopa: OyMaskHbIE, CIIOAAHBIE, BO3LYIIHLIE,
BJIEKTPOJINTIUECKYIEe, KepaM/decKye

J1J151 TOCTOSHHOTO M IIEPEMEHHOTO TOKA

IImockuil, UMIMHEAPUYECKIIL U IP.

Barapen rorgeHcaTopon

XapaxkTepucTUKU
e OJIEKTPOEMKOCTb c— €0ES
JIJIA TIJIOCKOTO KOHZIeHCcaTopa.: T d
e Hamnpsaskenue pabouee
* Pasmepn!
2
q
e OHeprus: W=_
p 2C
IIpumenenue

e PagmoycTtporicTsa

JlaMmma-BCIbIIIKA

IlyckaTenu nBuratesieif, razopaspanHbIX TPYOOK

Y Kakoro m3 OJAHOPOMHBLIX IIOJEH IIJIOTHOCTb JdHEPTuu OOJbIlIe
(cMm. puc. 141)? WsmeHuTcs Jii SHEPTUA 3apPssKEeHHOr0 KOHAeHcaTopa,
ecJII PaCCTOsIHIEe MeXIy ILJIaCTUHAMU YMEHBIIIUTh B 2 pasa?
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MoXHO pelmuTh CcaenymoIlnue 3a-
nauyu (UX BLIOOP 3a yuyuTeJIeM).

1. Ompepmennre SHEPrUi0, KOTOPYIO 3aIma-
caer Kougencarop. (IIIkonpbHUKaM pas-
IaloT KOHIEHCATOPHI.)

2. Kakasa sHeprus BBIJEJIUTCA B JIAMIIOY-
Ke, ecaIu Ha He€ 3aMKHYTbL 3apsyKeH-
HBIA KOHJEHCATOP C IlapamMeTpamu:
C =10 mg®, U = 220 B?

3. Ha xomgencarope Hamucauo: 100 nd,
300 B. MosKHO JIM MCIIOJIb30BATh [JaH-

HBII KOHAEHCATOP [JIA HAKOILICHUA 3a-
Puc. 176 pana 60 aKa?

Bonpocwvl das opeanusauyuu 6ecedvl: y
KaKoro Imapa éMKOCTb Oojibiiie (puc. 176)? ¥V xaxoro mapa 0oJibIiie
nmoreHnuan? VIBMEHATCS JIM MOKA3aHUs JIEKTPOMETPOB, €CJIU UX CO-
eIUHUTh MeTajaudecKkum crep:kHeM? (I[IpumMeuaHwUMe: Oo Havaia
OIIbITA TTOKA3aHUs BJIEKTPOMETPOB AOJIKHBI OBITh OJUHAKOBBIMU.) Onu-
HAKOBBI JIM OYAyT IOTEHIIMAJbl IIapoB Iocjae ux coeamueHus? Kyma
OyAyT MEepPeXOaUTh 3apAmabI?
BroigeneHue TJIaBHOTO OPraHMU3yeTCA C MOMOIIBI0 TAaOJUIBl 34.
IV. Jomawnee 3adarnue: § 104, 105%; yup. uHa c. 348 (3); II., Ne 508.

O
Q

Ypok 15*. PeweHue 3apay (pe3epB yuutens)

Ypok 16. KoHTponbHaa paboTta

FNIABA Xlil. S3AKOHbl NOCTOAHHOIO TOKA

B cBAsu ¢ TeM UTO M3yuyeHME MATHUTHOTO IIOJSA TOKA IIEPEeXOIUT
B 11 kJjacc, JaHHas TeMa B OIPENEJEHHON CTEeIeHW yTpauuBaeT CBOE
CaMOCTOSITE€IbHOE 3HAueHre. JIOrMKa COMep:KaHusa TeMbI IIpeAcTaBJIe-
Ha B BHUae CXeMbl.

MoHsaTtne OnekTpuyecKumin OnekTpu4eckumin
06 TOK TOK
SJIEKTPNHECKOM Ha y4acTke B MOJIHOW

TOKe o
uenn 3aMKHYTOM Lenm

ITocnemoBaTeIbHOCTE PACHOJIOMKEHUS MaTepuaja IIPU paccMOTpe-
HUU Ka’XKJO0r'0 BOIIPOCA MOAUUHAETCA JOTUKe: (pu3uuecKoe sIBJIeHUE —
ero onucanue (pusnyecKMMU BeJUUYMHAMU U 3aKoHamu). IlepBbie nBa
BOIIPOCA TOBTOPAIOT, OTUYACTHU YIVIYOJIAIOT MaTepuas 6a30BOr0 Kypca
¢dusuku. B 3aBUCHMOCTH OT IOJATOTOBKMU KJacca HEKOTOPBIe M3 HTUX
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BOIIPOCOB MOTYT OBITh M3yUeHBI Oojiee moapooOHo. IlosTomMy Ha mayue-
HMEe TeMbI MOJXHO IJIAHHMPOBATH OT UETHIPEX M 0OJiee YaCOB BPEMEHM.
OBJIaIeHUIO SKCIEPUMEHTAIbHBIM METOAOM ITO3HAHUS (PU3UUECKUX SIB-
JICHUH CJIeyeT YIeJUTh IPUOPUTETHOEe BHIMAHNE CPeIr APYTUX 3amad.

Ypok 1. dusnyeckoe gBfIEHNE «MNOCTOSHHbIV 3NEKTPUYECKUIA
Tok». 3akoH Oma gng ydactka uenu

3amaum ypoKa: OIIPENEeNIUTh SABJEHUE <«IIOCTOSAHHBIA dJEKTpUUe-
CKHUI TOK» U PACKPBITh €ro MUKPOMEXaHU3M; MOBTOPUTh XapaKTepu-
CTUKU TOKA Ha yJacTKe Ienn U M3yuuTh 3aKoH Oma; cdhopMUpOBATH
YMeHUE ONUCHIBATH SJIEKTPUUECKUHA TOK Ha yYaCTKe IeIu.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

I. ITocTaHOBKa OCHOBHOII 2—3 Bsenmenue yuuress
yueOHOW mpob6IeMbl ypOKa

II. Visyuenue u oTpaboTKa 30—35 Becena. IlocTamoBKa OIbI-
HOBOTO MaTepuaJja ToB. Pacckas. Pemenwne 3a-

rad

III. IloxBemenue WMTOIOB. 5—17 Brigenenne riaasHoro. Co-
Homairuee 3agaHue 0o0IlleHUe YUYUTeNsT

I. AKryanusamnus 3HaHUI Iepej MOCTAHOBKOII yueOHOUN mpo6JieMbl
ypoKa obecriedynBaeTCsi MOBTOPEHUEM C IIOMOIIBIO 607MPOCOB: UTO Ta-
Koe aJIeKTpuuecKuil 3apan? Yem pasimdyaioTcs 3apsAabl B IIPOBOIHU-
Ke u nuanexTpuke? Kakwme BeljecTBa XOpOIIO IIepefarOT 3apALbl OT
oqHOTO Tejia K apyromy? UTo ABIAETCA UCTOUHUKOM JJI€KTPUUECKOTO
nonsa? Kak mosie meiicTByeT Ha 3apAabI?

HamnpapiienHoe ABUIKEHIUE JJIEKTPUUYECKUX 3aps0B MPENCTaBJIA-
eT HOBOe (uamuecKoe fABJIeHUE — 3JIeKTpuueckuit ToK. OCHOBHBbIE
yueOHble npolbemb. YPOKA — YTO HEOOXONMMO AJIA CYII[eCTBOBAHUA
TOCTOAHHOTO 3JIEKTPUYECKOTO TOKA, KAKOBBI BasKHEHIIINE XapaKTepu-
CTUKU TOKAa, KaK BBITIAAUT 3akoH Oma AJA ydacTKa Ierwu.

II. IIpuBeném BapuaHT OpTraHU3AIUU U3YUYEHUS HOBOTO MAaTEPH-
aJsa.

1. OyleKTpUUYECKUil TOK BO3MOXKE€H TOJLKO B cpele, I'le eCTb CBO-
6oxuble 3apAnbl. [Ipyu OOBIUHBIX YCIOBUAX OHM YYaCTBYIOT B TEILJIO-
BoM ABum:kenuu (puc. 15.1, a yuebuura). Ilog BausHmEeM HEKOTOPOIrO
neiicTBuA (OHO MOKET OBITH PAa3HBIM) 3apAKEHHBIE YACTUIILI MOTYT
HAIPaBJEeHHO ABUTaThCcA. Hampumep, B IIPOBOAHUKE MPOUCXOAUT Ha-
HpaBJieHHbIN apeiid saekTpoHoB (puc. 15.1, 6 yueOHUKA).

2. KakoBa mnpuuYmHA HAMPABJIEHHOTO [IBUMKEHUS B3aPAKEHHBIX
yacTull, B mpoBoguHuke? Hawmbojsiee TUNIUYHON NPUUYUHON SBJIAETCS
JJIeKTPUUECKOe II0Jie, KOTOPOEe, B CBOIO OUepeab, TOMKEe CO3qaéTcs
3apAgaMu.
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HeoHoBas namno4ka ITposeném omwiT (puc. 177). Bonpo-

pd Cbl: 0O UEM TOBOPUT B3a'KUTaHUE HEOHO-
Bo# samnoukmu? KakoBa mpuuymHa OBU-

crkoe moiae? Kaxk »Tto mokasarn? Kak
MOJKHO IIOAJEP’KUBATh CYIIeCTBOBAHIE
9JIEKTPUUYECKOr0 TOKa?
YerpoiicTBO,  CcIOcOOHOe — Pas3aessaThb
Puc. 177 cJIydae JIydIlle BCero IpoAeMOHCTPHIPOBATH
IEeUCTBUE 3JIEKTPO(OPHOM MAIITUHEI.

3. UTo Takoe MOCTOSHHBIN SJIEKTPUUECKUIT TOK — CJeAylolnas yueo-
Has npobaema. JIJid TOHNMaHUSA 9TOTO SABJIEHUS HANO 3HATH, KAaKWe 3a-
TOKa, BBICHSIOT CKOPOCTh YIOPAJOUYEHHOTO ABUKEHUSA 3apAJ0B B
TUIUYHOM CJydyae — B METAJJIMUYEeCKOM IPOBOAHHKe. IIOBTOPSAOT 1
TAKyI0 XapaKTepUCTUKY TOKA, KaK HampsikeHue. IIpu sToM 06CYK-
AT B80Nnpocyl: OTKyga OepyTcd CBOOOAHBIE 3JE€KTPOHBI B MeTajiie?
paerca moutm MrHoBeHHO? YTOo xapaxkTepusdyer HampsskeHue? Kaxr
obpasyeTrcs dJIEKTPUUYECKOe II0Jie BHYTPU IIPOBOTHUKA?

4. B uéMm mposBJseTCS CYIECTBOBaHMWE MOCTOAHHOTO 3JEKTpUUe-
CKOro ToKa? YMIOpAJOUYEeHHOE ABUKEHWE 9JeKTPOHOB B IPOBOJHUKE

©)
O
() ” () KeHus 3apsamoB? Ilouemy TOK ObICTPO
npekparmaercsi? He crajsio sJeKTPOHOB

nposogumoctu? Hcuesno siekTpuue-
%%77“‘ SJIEKTPUUYECKIE 3apANbl U CO3JABATD DJICK-

TPUYECKOE II0JIe MEKAY €ro IIOJII0CaAMU,

——— Ha3bIBAIOT MCTOYHMHKOM TOKa. B JaHHOM
PAOBI ¥ KaK IBUMKYTCS, KAKOBBI BHEIIIHUE IIPOSIBJICHUS DJIEKTPUUYECKOTO
TOKa, KAKOBBI XapaKTEPUCTUKMN W 3aKOHBI IIOCTOSHHOI'O TOKA.

ITo soruke yuyeOHMKA OIPENesOT CHUJY TOKA U HaIlpaBJeH’e
Kak oHM IBMIKYTCA B OTCYTCTBHE dJeKTpuueckoro mois? Kak onm
OBUIKYTCA IIPU HAJIUYNU dJIeKTpuuecKoro moia? Ilouemy mpu masioit
CKOPOCTH [IBUIKEHUS 9JIEKTPOHOB JIAMIIOYKA MPU BKJOUYEHUU 3aro-
HabJI04aTh HEMOCPEeJICTBEeHHO HEeBO3MOKHO. Ho o Hamumuum ToKa B
IPOBOAHUKE MOKHO CYAUTH IIO0 ero aelicrBusM. JleiicTBUA TOKa me-
MOHCTPUPYIOT, OJHOBPEMEHHO 3aIlOJHASA Tabauity 35.

Tabauua 35
. IIposaBiaeHue Toka IIpakTuyeckoe
HeiicTBue

(BamoJsrHAETCA IpHMEHEeHHEe TOKa
3JIeKTPUYECKOr0 TOKA

KOJIJIEKTHUBHO) (3amoJstHAETCS A0MA)
TenmoBoe
MaruauTtzoe
XumMuueckKoe

XuMnueckoe M MardHuTHOE JeHCTBUsS TOKa 3aBUCAT OT ero Hampas-
JeHusi (Meab BBIAEJIAETCS TOJbKO Ha OTPHUIATEIBLHOM JJIEKTPOoAe, a Ha-
IpaBJieHre TTOBOPOTA PAaMKM 3aBUCUT OT HAIPABJIEHUSA TOKAa), TEIJIOBOE
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U XUMUYECKOe JNeHCTBUS MPOABJIAIOTCA He Bcerjga (HampuMep, IIPOXO0XK-
JleHre TOKAa B METAJLJIMYECKOM IIDOBOJHUKE HE BBIBHIBAET XUMUYECKUX
u3MeHeHUi), a BOT MarHUTHOE IeHCTBUE TIPOSBJSETCA BCerna.

5. IToueMy Tpu MOCTOAHHOM HAIPSKEHUM HaA yUYacTKe IeNy CuJja
TOKa B3aBUCUT OT IIPOBOAHWKA? BBICKakuTe TI'HIIOTE3bI, OTYETO 3TO
MoskeT npoucxonuthb. ComporuBienue R — xapakTepuUCTHUKa TPOBOI-
HUKA, 0 KOTOpOMYy HUAET TOK. IIoHATHO, 4TO 0€3 TOKa 3TOTO CBOM-
cTBa MpOBOAHUKA HeT. IIpmpoma compoTuBieHUA — [AeHCTBUE JJIEK-
TPUUYECKOTI'0 IIOJIA MOHOB Ha HAIIPABJIEHHOE IBUKEHUE 3JIEKTPOHOB.
Jlasee B Gecefie TIOBTOPAIOT 80MPOCHL: OT UETO 3aBUCUT COIIPOTUBJICHVIE
npoBoguuKa? Kak TeopeTwmuecKu u dKcC-

R
MepUMEeHTAJbHO ero omnpegeantb? Kak . .
oIpegesieTcsa eIUHUIIA COIIPOTUBJICHUA? l
6. IlocranoBka cienyiomieil yueOHOU +

npobsiemvi. MBI ompemenuan Tpu (Gu3n- BC24-M
YecKHre BEJUUYNHBI — CHUJIy TOKAa, HaIp- B
JKeHUe U COIpPOTHuBJeHWe. Kaxk 3aBUCUT —
cuJja TOKA OT HANPSAMXKEHUA U COIIPOTUB-
neHusa? BrepBble 9KCHEPUMEHTAJIBHO BTY Puc. 178
Hay4YHYIO IIpobsiemy permtuya B 1827 r. He-
meniguit ¢pusuk I'eopr Om. IloBTOpUM
JIOTUKY €r0 PacCCYKIEHUM. 1
Ha crose cobpana 1enb II0o cxeme
(puc. 178), c mpuBJIeUeHHEM YUYEHUKOB
MPOBOAAT OMBITHI TO BBISIBJICHUIO 3a-
BUCUMOCTU CHUJIBI TOKA OT HaIPAKEHUS
W COIPOTUBJIEHUS.
3aBUCUMOCTh, CHJIBI TOKa OT Ha- >
OPSAXKEeHUs TOJydYnja Ha3BaHUE BOJBT- 0 U
aMIIepHOl XapaKTePUCTUKU TPOBOIHUKA. Puc. 179
Ja maHHOrO IIPOBOAHUKA 9TO OCHOBHASA
3aKOHOMEPHOCTH IIOCTOSHHOTO BJJIEKTPUUECKOTO ToKa. Ha pucyHke
179 npuBeneHbl rpaUKU BOJLT-aMIIEDHOM XapaKTEePUCTUKU OJIA IBYX
MPOBOAHUKOB B HAINMX OMNbITaX. deM 3TH MPOBOJHUKU PA3JIHUUAIOTCS?
III. B sakjaioueHue IIOABOIAT WMTOTW BO (PPOHTAJIBLHOII Oeceme IIO
sonpocam: B UEM 3aKJIOUAETCSA SBJEHHE «IIOCTOSHHBIA SJeKTpuue-
ckuii ToK»? Kakumum (pusuyecKMMU BeJIMYNHAMEU OHO XapaKTepusy-
ercsa? O uém roBoputr 3akoH Oma? Kakoe ABeHUe OMUCHIBAaeT 3aKOH
Oma? KakoBbI I'paHUIILI IIPpUMEHUMOCTH 3aKoHa Oma?
Homawnee 3adanue: § 106, 107; yop. Ha c. 353 (EI'9J), c. 356
(ET9); II., Ne 509, 512.

Ypok 2. OneKkTpuyeckue uenum U ux 3aKOHOMEpPHOCTU

3amauM ypoka: yriayouTb 3HaHUA 00 JJIEKTPUYECKOUN Iienu, O
TIOCTIEeIOBATEILHOM ¥ MapajljieIbHOM COEIUHEHUM 3JIEeMEHTOB; IIPO-
IOJKUTH (DOPMUPOBAHME YMEHUU COCTaBJATH 3JeKTPUUECKUe IeIu,
BBITIOJIHSTh ITPOCTEHINe WU3MepeHus U PACCUUTHIBATH 3HAUEHUS
(PusnYeCKnUx BEJIUUYUH.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. ITocTaHOBKA OCHOBHOI1 2—3 Beenenue yuurens
yueOHOU mpobaeMbl ypPOKa
II. Usyuenue u orpaboTka 30—35 Becena. ITocramoBka onbITOB.
HOBOT'O MaTepuaja Pacckas. Pemenue samau
III. IlomBemeHue WMTOIOB. 5—17 Brigenenue rimaszoro. Co-
HomalirHee 3agaHye O0IlleHUEe YUYUTENsT

1. Beegennue.
JI1 II. Yto Takoe IoJHAs 3aMKHyTasd SJIEKTPHUE-
ckasg 1ernb? YTo CcuMTaroT yYACTKOM 3JIeKTpHUYe-
CKOM1 1enn? JTO IEPBBIE 80NPOCHL TIPU MBYUECHUU
713 HOBOTO Marepuaja. VICTOUHUK 3SJIEKTPHUUECKOTO
JI2 TOKA, IIOTPEOUTE]b TOKA, COeNUHUTEJIbHBIE IIPO-
BOAHUKUA OOPA3yiOT MOJHYIO JJIEKTPHYECKYIO
Henb. B 5/IeKTpUYecKoll ITenu 3JIeMeHThI CBsA3a-
| HBI 3JIEKTPUUYECKUM IIOJIEeM JIUIIIL MEKIy COOOIi,
J I u Taxkas (pusnyecKas CHUCTeMa Ha3bIBaeTCA 3aMK-
HyTO#l. YUYaCTOK C MCTOYHHMKOM TOKA HA3hIBaeT-
I CcA BHYTPEHHUM YYaCTKOM 3JIEKTPUUYECKOI IIeIlu.
AJIeKTpUUYeCKUe IIell BeCbMa PAaCIPOCTPAHEHBI

Puc. 180

,ﬂ‘ B ObiTy. IIpuBomsaT mpumepbl. Ha memoncTpa-

A4 4B IIMOHHOM CTOJIe COOMPAIOT TIPOCTEUIITYI0 3JJeK-
! TPUUECKYIO IIellh, Ha JOCKEe IIPUBOLAT €€ CXeMy
R2 (puc. 180). Bonpocwi: nmouemy Jjamiouka JI2 He
Puc. 181 TOPUT, XOTS €CTb WMCTOUHUK TOKA, IIPOBOAHUKU

u morpebuTent Toka? KakoBbI yciioBusA cyiie-
CTBOBAaHUS IIOCTOSAHHOTO 3JeKTpuueckoro Toka? l[o Kakmx 1mop Oyaer
CyIIIeCTBOBATh TOK B maHHOI IHenu? Ilouemy HeOOXOAMMBIM SJIEMEHTOM
SJIEKTPUUYECKOM IIeIN SIBJIAETCSA IIOTPEOUTEh TOKA?

YHacTh 9JE€KTPUUECKON Ilel HAa3bIBAIOT YYACTKOM IelM. Y YacTOK
Ieny MOXKET COCTOATH M3 OJHOIO 3JI€MEHTa WJIN M3 HECKOJBKUX BdJIe-
MeHTOB. ITo cxeme BBOJAT MOHATUA O IIOCJIENOBATEJBHOM U IIapasliesib-
HOM coenmHeHuU. Bonpocvl: KaKk coenmHeHBI jamnouku JI12 u JI3?7 Kak
OIIPEeNe/INTL COIIPOTUBJIEHNE yUacTKa Ilenu ¢ Jammoukamvu JI1, JI2, JI3?

Kak ompepnensiercs cujia TOKa, HANPSMKEHNUE U COIMMPOTUBJIEHUE YUACT-
Ka IIelX C IIOCJIeNOBATEJLHBIM M IIapajliebHbIM coemuHeHuem? Ilo Jo-
TUKe yueOHMKa KPaTKO PacCMaTPUBAIOT COOTBETCTBYIOIIVE 3aBUCUMOCTH.

OrpaboTKa WUM3YyYEHHOr0 MAaTepuaja OpPraHu3yeTcs IIPU pelle-
HUU 9KCIEePUMEHTAJNbHBIX, KAUYECTBEHHBIX M KOJHUYUE-
CTBEHHBIX 3aad.

1. Ha ocHOBe 3aKOHOB MapajeIbHOTO COeJIWHEHUs IPOBOJHUKOB IIpPe.-
CKaXHnTe, KaKk U IIo4YeMy HU3MEHATCA IIOKa3aHUuA HpI/IﬁOpOB IIpu 1mon-
coenuuenuu pesauctopa R2 (puc. 181). (Cmauana o6CysKIamOT OTBET,
3aTeM OJAUWH M3 IIKOJBHUKOB IIPOBOAUT BKCHepI/IMeHT.)

232



2. MoOKHO JM BKJIIOUUTH B 9JE€KTPUUYECKYIO Iielb ¢ Hanpsisxkenuem 220 B
upubop, Ha KoTtopoM Hammcamo: 30 Om, 5 A?

3. Ilpu wusMepeHWUW OKasajgoCh, UYTO CHJIAa TOKa ueped pesuctop RI
(cm. puc. 181) pasua I =0,9 A +=0,1 A, a HaupsKeHne Ha HEM DPaBHO
U=5,6 B=+=0,2 B. Onpeznesnnre COIPOTUBJIEHNE pPe3uCTOpa. Bo3MOIKHO
JU ONpeIeJuTh ero TOYHO?

Pemaror sagauu: II., Ne 516, 519, 523.

Bonpocvy., TIpu pelIeHumM 3ajadu: [I0OYeMy 3SJEeKTPUUECKHIl TOK He
BO3HUKAET B NPOBOJHUKE 0e3 MCTOUYHMKA TOKA, HAIIPpHUMeP B MOTKEe
MenHOU MmpoBooKu? IloueMy HMCTOYHHMK TOKA — OCHOBHOM 3JIEMEHT
mpocreiimieii sJeKTpuUueckoil menu? Kaxkwme HMCTOYHUKU TOKa BaM
usBecTHbI? Ilouemy HeoOXomMMBI pasHble MCTOYHUKMN Toka? Kaxue
IpOIeCChl MMPOUCXOASAT B HCTOUHUKE TOoKa? 3a CUYET Uero IpPOUCXO-
IuT pasnpesieHue 3apsamoB? Kak m3o0paskaioTcs B cXeMaX 3JIeMeHTHI
9JIEKTPUUYECKUX IIeTei?

III. Bonpocvt. Ons 6bileseHus 2lA6HO20: UTO TaKOe JJIeKTpUIe-
ckuit Tok? B Kakux cucremax oH cyiiecTByeT? I3 yero cocTouT mpo-
crefimiasa sjieKTpuUecKas menb? YUTo sSBIAsSETCS BHEIIHUM (BHYTPEH-
HUM) yuyacTKoM Ienu? Kakue 3aKOHOMEPHOCTH SJIEKTPUYECKOrO TOKAa
ISl yYacTKa I[eNM Mbl y3HaJIU?

Homawnee sadanue: § 108; II., Ne 526, 527.

Ypok 3. JlaGopaTtopHas paborta «U3yyeHue
nocnepoBpatesibHOro U napasJiesibHoro coeaMnHeHusa
NPOBOAHUKOB»

NaCcTpyRIIMA yueOHMKA NOCTATOUYHO HoJsiHadA. Iloe3HBI Takike cle-
OYIOIIe COBEThI IO OpraHu3anuu paboThl HA YPOKe.

I. Yuurens coobitaeT mopsamok paboThl HA yPOKe, oOpaliaeT BHU-
MaHNe Ha HHCTPYKIIMIO, II0 KOTOPOH BEIIOJHsAeTCA pabdbora. ®poH-
TAJIbHO TOBTOPAIOT 80NPOCHL: KAK IMOAKJIIUYUTH aMIEePMeTD IJIA U3-
MepeHUsi cuyabl Toka? Kak MOAKJIIOYUTL BOJBTMETD AJA U3MEPEeHUs
HaNpSAKeHUA Ha ydyacTKe menmu? Kak HOJKJIIOYUTH 3J€MEHTHI IeNU
nocyenorarenbHo? Kak gBa pesucTopa MOAKJIIOUUATH HapaJijielbHO?

II. IIpumepHoOe comepsKaHUe UHCTPYKIIUU (BBIZAETCSA HA HapTy).

1. HaszBauue paboTHhI.

2. O6opyaoBaHUe: IIPOBOJIOUHLIe pe3ucTopbl 2 u 4 Om, peo-
cratr Ha 6 OmM, ucTouHUK ToKa 4—6 B, ammepmeTrp m BOJIBTMETP Jia-
OopaTopHbIe, KJIY M IIPOBOJIA.

3. Teopusa: nzyuyaemoe ABJIeHUE — TOCTOAHHBIN 3JIEKTPUYECKUN
TOK Ha yJacTKe Ilenu, ABa BUAA COeJWHEHUU (BBIIOJHEHBI PUCYHKN),
3aKOHOMEDPHOCTU BTUX COENUHEHUM.

4. IlociemoBaTresibHOE CO€TUHEHUE TPOBOTHUKOB: &) 9KCIEPUMEH-
TaJbHO AOKakure, utro U = U; + U,; 6) mpoBeauTe m3MepeHUA U
C YYETOM IIOTPEIIHOCTEH IIPAMBIX WH3MEPEeHWui paccuuTaiiTe oOIee
COIIPOTUBJIEHNE yYacTKa, CPaBHUTEe ero ¢ HasBaHHbIM — 6 Owm, cre-
JaiiTe BBIBOIBI.

5. ITapanirenbHOe COeTUHEHUE TPOBOJHUKOB: a) 9KCIEPUMEHTAIb-
HO U TEOPETHUUECKH WCCIeAyHTe, KaK U IIoOUeMy HU3MEHSIOTCA IT0Ka-
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3aHUsS MPUOOPOB HPU IMOAKJIIUEHNHN Iapajie;bHO K OTJHOMY TIPOBOI-
HUKY IPYyroro; 0) sKCIEPUMEHTAJIbHO MTOKAMKHUTE, 4TO 3aKOH OMa BBI-
MOJIHAETCS IJIA JAaHHOTO yYacTKa Ielwu.

6. KouTponbHBIEe 3aJaHus: U3MEHAETCA JU CHUJIA TOKa Ha
yyacTKe IeNy IPU IOACOeIUHEHUN K HeMY eIlé OJHOrO COIIPOTUBJIE-
Hus? Jlokakurte, 4TO 00Illee COMPOTHUBJIEHUE YUYACTKA IeNU U3 JBYX
mapaJijieJlbHO COEJUHEHHBIX PE3UCTOPOB «MEHBIIIE MEHBIIIEIro».

II1. 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 MOLWHOCTb NMOCTOSSHHOIrO TOKa

3amauM ypoka: U3YUYUTH PabOTy IIOCTOAHHOTO BJIEKTPUUYECKOTO
TOKa Ha YydYacTKe Ienu; cGOpMUPOBATHL yYMEHUE XapaKTepu30BaTh
9HepreTUUECKUe IIPeoOpa3oBaHUA HA yYaCcTKe IeIu.

I. B mauase ypoka pasOupaioT pelleHne AOMAITHUX 3amgaud, (GpoH-
TAJIbHO OOCYIKIAIOT B0NPOCHL: KaKOe COIPOTUBJIEHUE MOIKHO IIOJY-
YUTH B pe3yJbTaTe COeNUHEHUSA TPEX pesuctopoB mo 2 Om? (Cxembl
BBITIOJIHAIOT Ha AocKe.) Ilouemy HarpeBaeTcss NIPOBOAHUK IIPU IIPO-
XOMKJIEHUY BJIEKTPUYECKOTO TOKa?

II. Nisyuenue HOBOro Marepuasia (15 MWH) OpPraHM3YyIOT IO JIOTUKE
yueOHUKa: paboTa 5JIEKTPUYECKOTO IIOJIA TOKA Ha yJacTKe Lelmyu — Ha-

rpeBaHNe NPOBOAHUKA — BLIJEJEHNEe DHEPruU U PACUET €€ C IIOMO-
miblo 3aKkoHa J[ikoyinsa—JleHlia — MOIITHOCTH, KaK BasKHEHIIas Xa-
pakrtepuctuka npubopoB — KIII[ mpubopos. IIpu pacckaze yumreinnb

UCIIOJb3yeT Tabauiy 36.

Tabauya 36
anBnasaERal A ALE
MNpeocbpazozanne SHepruw
B 9NEeKTpnuYecCckon uenmm
BuyTpeHnHMit yaacTok memnn Baenrnnii ygacTok nenu
(MCTOYHUEK TOKa) (moTpedmTesN)
Mexamy- TerutoBas,
MeXaH-
JecKasd, | | Omeprusa |:> Omeprua | |
Jeckasn
XVIMMIeCKas [ oS moma [ > e
V1 IpyTVe W I ecKasd
BU/IBI BHEPTVI m ipyrve
BU/IBI SHEPIUI

W, =W, — 3aK0OH COXpaHEeHNA DHEPTUN
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III. OTpaboTka MaTepuajia IIPOLOJIIKAETCA HPU CAMOCTOSATEIHLHOM
pellleHnH 3a 1 ad.

Bapuanm 1

Onpepenure paboTy TOKA, KOTOPBIN IIPOXOAUT Yepe3 JIAMIIOYKY 3a Bpe-
MsdA, paBHoe 10 MUH, IpU HOPMaJbHOM peskuMe padoTel. O60pPy O -
BaHWUe: JaMIOYKa OT KapMaHHOro (pOHAPUKA.

Ilpu BKJIIOUEHMM SJIEKTPOMOTOPA B ceTh Hampskenmem 120 B cmia
TOKa, KOTOPBIII OH moTpebiisger, paBHa 15 A. Ompexpenure morpebJisie-
Myt morqHocTs u KIII mMoTopa, eciu CONMPOTUBJIEHUE OOMOTKU PaBHO
1 Om. ITomckasdka: Kakasag J4acTh SHEPruy MAET Ha HarpeBaHue?

Bapuanm 2

OmnpezenuTe COIPOTHBJIEHVE JIAMIIOYKN IIPU HOPMAaJbHOM DerKuUMe pa-
6otrel. O6OpPyJOBaHMe: JIJaMIIOUKa ObITOBOrO ocBereHusa Ha 100 Br.

Cusa TOKa, IOTPEeOAeMOTO 3SJIeKTPOABUTATENIeM IOABEMHOIO KpaHa
upu pabore nox HanpsixeHueMm 380 B, pasua 20 A. Uemy pasen KIIII
yCcTaHOBKU, 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 pellleHusa peKOMeHAyeM HcIoib3oBaTh 3amaunuk (II., Ne 528,
531, 532) u u3BeCTHBIA AUAAKTUYECKUII MaTepuas. [OmOJTHUTETHHO
mpeajaraeM 3ajgadu.

1.

w

B sjmexTponnuTke meperopesa cumpanb. 1A 3aMeHBI HANIJIU IIPOBO-
JIOKY W3 TAKOTO Ke MaTepuaja, HO C IOIePedYHbIM CeueHWeM B 2 pasa
MeHbIIUM. UTO HY}KHO C[ejaTh, YTOOBI COIPOTUBJIEHWE HOBOU coupa-
JY OBLIO PABHO CONPOTUBJIEHMIO MPEXKHEH CHUpPaImn?

Omnpegennre MUHUMAJIbHO BO3MOXKHOE COIIPOTHUBJIEHME TeJjia UeJIOBeKa,
ecau cuia Toka 0,1 A ysKe cMepTelbHO OllacHa, a HAIPSKEHUe OCBe-
TuteabHoil cetu 220 B. OmeHnTe TUINYHOE 3HAUEHNE CONPOTUBJIEHUS
TeJla YeJIOBEKa.

OmeITHl ¢ KAKMMM MPOBOAHUKAMM OJWHAKOBOI'O CEUEHUA W B KaKON
OCJIe0BATEJILHOCTU HAL0 HOCTaBUTH (puc. 182), 4TOOBI SKCIIEPUMEH-
TaJbHO [0Ka3aTh TUIIOTE3Yy O IPAMO MPOIOPIIMOHAIBHON 3aBUCUMOCTH
COIIPOTUBJIEHUA IIpoBoAHUKA OT ero aamHbI? (OTBeT. C Takum Ha-
0OpOM IPOBOJHUKOB TUIIOTE3Yy HE A0KAa3aTh.)

Homawnee 3adanue: yup. Ha c. 373 (EI'9); II., Ne 537.

Menb

Cepebpo

ANIOMUHNIA

Xeneso

Puc. 182
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Ypok 7. OnekTpoaBvXyLliaa cuna.
3akoH Oma ans noJiHoM uenu

3amaum ypoKa: NOPONOIKUTH (OpMHUPOBaHUWE IIPEACTABJIEHUII O
TIOJHOM 3aMKHYTOI 3JIEKTPUUYECKOI! IeNM M CPEJICTBAX €€ OIMCAaHUA
(moHATUAX ¥ 3aKoHaXxX); chopMHUpPOBATL yMeHMe peliaTh 3aJauud Ha
ucmooJb3oBaHue 3axkoma Owma.

Ilnan ypoka

JdTranmbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. IToBToperue. IlocTaHoBKa 7—10 DpoHTANBLHBIA ompoc. Bse-
y4eOHOM Tpo6JIeMbl YpOKa IeHUe y4YUTes
II. Isyuenue u oTpaboTKa 25—30 Pacckas. Becena. Ilocramos-
HOBOI'O MaTepuaja Ka ombIToB. Pelrenwve 3azau
III. IlomBemeHwe WUTOTOB. 5—17 Brigenenue riasuHoro. Co-
HomanrHee 3amaHVe 0o0IlleHNe YUYUTEIs

I. KpaTko (GpoHTAIBHO OOCY KIAaIOT pellleHre AOMAIITHUX 3amad.
Ilepen mocTaHOBKOM yueOHOM HpoOJeMbl YPOKa IIPOBOAUTCS Oecema
o 60npocam: M3 KaKWX 3JEMEHTOB COCTOUT 3JIEKTPUUYECKad IeIb?
3aBUCUT JU CUJIa TOKa, UAYIIETrOo Yepe3 Pe3UCTOpP, OT HCTOUYHHUKA
Toxka? A yero cay:XuT uctouHmK Toka? Kaxkaa (usuueckas Beam-
ypHa XapaxkTepusdyeT sjieKTpuueckoe mosie? HampssxkeHue Ha pesu-
crope 10 B — uto sTo sHaumT? KaKme MCTOUHMKU TOKAa BB 3Haere?

Mb1 U3yUnIM 3aKOHOMEPHOCTH ITOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKa
Ha ydacTke menu — 3akoH OMa u IIpaBuja COeIUHEHUU PE3UCTOPOB.
Ceromus mepel, HaMU YueOHAs npobJeMa: KaKOBBI 3aKOHBI IOCTOSH-
HOTO 9JIEKTPUYECKOTO TOKA [JIs TOJHOU 3aMKHYTOM IIeITu.

II. IIpuBeném mocaemOBaTEJBLHOCTh M3yUYEHUSA HOBOTO MAaTepuaJa.

1. Poip mMCTOUHMKA TOKA — pasfeljieHue 3apsfoB, HOAepsKaHu’e
9JIEKTPUUYECKOT0 IOoJisA B 1menu. Ilo pucyuary 15.9 yuebHUKA 00CyKIa-
IOT 80NMPOCHL: KaKOUW YUaCTOK el ABJSETCA BHEITHUM, a KaKkou —
BHyTpeHHUM? KakKoBO yciiOBHe CYII[eCTBOBAaHUS BO BHEITHEM YyYaCTKe
menu saexkTpuueckoro moaa? (O TBer. CylmecTBoBanme 3apsamoB +q u
—q Ha KoHIax nenwu.) Ho mpu cyIliecTBoBaHUU TOKAa, T. €. IIPU JBU-
JKeHUU SJEeKTPOHOB, IOJOMKUTEJIbHBIN 3apsaj KOMIIeHCUpyeTcs. BbI-
CKa’KUTe IMPEAIOJOKEHNE, UYTO JOJYKHO IIPOUCXOAUTHL B WHCTOYHUKE
TOKa U 3a CUET Uero.

2. Yuuress gaéT ompeaeaeHre CTOPOHHuUX cui. OTmeuaer, 4TO pa-
0oTa 9THUX CHUJ HOAJEeP;KUBAET 3JeKTPUUECKOe I10Je B IeNHr, KOTOPOoe,
B CBOIO Oouepenb, coBeplmaeT paborTy Ha yuyacTkax renu. OmuceiBaer
pPasHyI0 MPUPOAY CTOPOHHUX CHJI. BOnpocsl: UTO TaKoe CTOPOHHUE
cunbsi? Kakue, HampuMmep, 9TO IPOIECCHI?

3. BBoguTca sHepretTmueckas XapaKTEPUCTHUKA CTOPOHHUX CUJ —

Aor
q

BIEKTPOABILKYINAS CHIA: ¢ = . Bonpocwst 0ns opeanusayuu Gece-
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Ovl: B KaKUX EIUHUIAX CJIeJyeT WU3MepPATb <z
9OC? Yro xapaxrtepusyer 9IIC? B uém pas- II
auuure UcTouHMKOB Toka ¢ IIC 12 u 1,5 B? J

4. Jlajee Ha OCHOBE B3aKOHA COXPaHEHUS ~
9HEPTUU TeOopPeTHUYeCKU II0JaydarT GopMyay V) I
3akoHa Oma OJd HOJHOW IleIu. £|

Pemaror 3agauy.

RaK 1 IIoYeMy HU3MEHAITCA IIOKa3aHUA BOJIBT-

MeTpa IPHU yBeJINUYeHHUH COIPOTUBJIIEHUS PEoCcTa- Puc. 183
ta (puc. 183)?

Pemenue. Teoperuuecku Ha OCHOBe 3akoHa OMa MOXMKHO IIpes-
cKasaThb IIOKasaHusA BOJbTMeTpa. Ha ydacTke Iienu IpU IPOBEeNeHUU
OomnmbITa OJHOBPEMEHHO IIPDOHMCXOAUT YBeJHNYEHMNE COIIPOTHUBJIEHUA U
YMeHbIIIeHNe CHUJIBI TOoKa. J[Jis oTBeTa HA BOIIPOC HEJb3s MCIOJIb30-
BaTh 3ak0oH Oma U = IR ajia ydJacTKa IIeIu.

N3 sakoma Oma s moJsiHOM 1enun [ = BUIHO, YTO IIpU

«©
R+r
IaHHOM HCTOYHUKE TOKAa, a 3HAUUT, IIOCTOAHHBIX ¢ U I, IPU YBeJIU-
YeHUM CONpOTUBIeHUs R ymenbIlnaeTcsa cuia Toka /. Ho m3 sakoHa
Oma B apyro#t dopme sanucu ¢ = IR + Ir = U, + U, crexyer,
4YTO npu ymeHbluneHuu U, . RKOMKHO yBenwmuutbes U,,.,. Taxkum o06-
pasoM, IIOKa3aHUA BOJBTMETDPA AOJKHBI YBEJIUUUTHCH.

IIpoBepAOT TeopeTHUUecKoe IpeAcKa3aHNe HKCIePUMEHTOM.

5. Kax ompegmenutrs 3IC coeAMHEHHBIX BMECTE HECKOJBKUX WC-
TOYHUKOB TOKa? [lJis pemreHus 3aadyu OPraHU3YIOT paboTy ¢ yueb-
"HukoM (pumc. 15.11). [Iasa TpeHUpPOBKU mpenaaararmT omnpeneautb IIC
B IIeNIM U3 YETHIPEX MCTOYHUKOB TOKa. UeMy paBHO COIPOTHUBJIEHUE
yYacTKa IleIN ¢ HEeCKOJbKUMU HCTOUHHKAMMU ToKa?

II1. Bonpocot 0as nodeedeHus umozo6 ypoOKa: MOKHO JU YTBEP-
JKAAThb, YTO M3MEHEHWEe COIPOTUBJIEHUSA OLHOTO IIPOBOSHUKA IIPUBO-
OUT K IIepepaclpefiesIeHNI0 HANPAXKEHUII MeXXKIy BCEMU yYacTKaMU
nenu? Yrto mpu sToM Bcerza coxpaHserca? OLUHAKOBO JIU JJIEKTPU-
YecKoe II0Jie Ha PA3HBIX YYacTKaX 3JEeKTpUUecKou menu? VsmeHs-
eTcsl JU dJIEKTPUYEcKOoe IoJe Ha y4YacTKe IeNU IPU M3MEeHEHUU ero
counporuBienua? Yro xaparxrtepusyer IHC? Ot uwero saBucutr IC
ucrtounuka Toka? (OrBeT. OT ycTpoiicTBa MCTOUHUKA.)

Homawnee 3adanue: § 111—113%; yup. wa c. 372 (2, 3).

Ypok 8. JlabopaTtopHasa paborta «UamepeHne IAC
U BHYTPEHHero ConpoTuBJiIeHNa UCTOYHUKa TOoKa»

Ypor opraHusyerca no mHCTPyKIuu ydeoHuka (c. 403). IIpumepst
KOHMPOJAbHLLX 60NPOCO8: KaKWe HaydHble (PaKThl IMOJYUYEHBI B XOJe
9KCIIePUMEHTaJbHOTO ucciaenoBanus? Kaxue IIpeAnosoKeHUs UC-
IOJIb30OBaHBI IIPU BLIOOpPE MeTOoHa M3MEPeHUA (PU3UUYECKUX BEJINUYNH?

Ypok 9*. PeweHue 3apay

B Hauaje ypoka OpraHmayercs MIPOBEPKa AOMAIIHEro 3aMaHusd:
oBOe INMKOJbLHUKOB IIMCbMEHHO BBIBOAAT 3akoH Owma [ad DToJIHOM
menu, (PPOHTAIBLHO II0 BOIPOCAM IIPOBEPAETCS peIlleHue 3agad, IIa-
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pajIelbHO TOBTOPAETCA TeopeTHUecKUil Mmarepuai. [lamee mpenmo-
JjlaraeTcsa KOJIJIEKTUBHOE U WHAWBUAYyaJbHOE pellleHre TUNUUYHBIX 3a-
a4y, B TOM YucJie dSKCIepUMeHTaNbHbIX. [IpuBenéM npuMeps! 3a I a U.

1. Onpepennre COIPOTUBJIEHNE JAMIIOUKM, €CJU HA €€ I[OKOJIe HAIMCAHO:
26 B; 0,12 A.

2. HanpsaskeHue Ha pesmcTOpe YBEJIWUMJM BIBOE, a CUJIA TOKA B HEM yBe-
JIMYMIIACh TOJBKO B IOJTOpa pasa. MoskeT Ju Tak ObITH U Ioyemy?

OrBer. Eciiu HanpsAKeHMe W CUJa TOKA HA yYacTKe Ielu u3Me-

HAIOTCA HEOJUHAKOBO, TO 9TO O3HAYaeT, UTO COIIPOTUBJIEHWE JAaHHOTO
pesucTopa uaMeHuygoch. MoskeT Jiu Takoe ObITH? [la, MOIKeT, TaK Kak
CONIPOTHUBJEHNE IIPOBOAHUKA C POCTOM TeMIIepaTyphbl YBEJINUUBAETCH.
Taxoe sBiIeHUe HaOJIOJAeTCA, HAIIPUMED, B BJIEKTPUUYECKUX JIaMIIax,
B KOTOPBIX IIpH pPaboTe CIMpajb HarpeBaeTcsa U €€ COIPOTUBJIEHIE
yBeJINUYUBAETCA.

3. BbicKakuTe rumoresy, Kak U rnouemy OygeT M3MEeHATHCS HAKAJ OJuHa-
KOBBIX JIAMIIOYEK IIPW 3aMbIKaHuM KJioua (puc. 184). IIpaBuiabHOCTH
IPE/IOJIOKEeHUs IPOBEPhTE 9KCIEPUMEHTAIHHO.

4. BbICKasKuTe TUIIOTE3y, KAK U II0YeMy OyAyT U3MEHSATbCA IOKa3aHUsd
ammnepmerpa (puc. 185), ecau TouKy A IMOOUEPETHO COENUHSITH MEIHOM
poBoJIoKO# ¢ ToukamMu B u C. ChopMyIupoBaHHOE MPEAIOJOKeHUe
IPOBEPhTE 9KCIEPUMEHTAIBHO.

5. Kakoit ycraHOBKOII HaJg0 BOCIIOJbB30BaThbcA (puc. 186), uToOBI IpoBe-
PUTH TUIOTE3y: CUJA TOKA B IIPOBOJHUKE IPSIMO IIPOMOPIMOHATIbHA
HANPSKEHWI0 HA KOHIAX MPOBOAHUKA?

6. Vop. ma c. 372 (6).
Homawnee 3adanue: yup. Ha c. 372 (4, 5).

Ypok 10*. PeweHue 3apauy. CamocrtosTenbsHasa pabora

I. Kakue 3HAHWS O IIOCTOSIHHOM 3JEKTPUUYECKOM TOKE CJeayeT
nomuUTE? C sTOTO 60npoca HaumHaeTcssi moBTopeHue. C MIOMOIILIO
BOIIPOCOB Yy4YMUTEJIA BBIOECJAIOT I'JIaBHOE. Ha JOCKe KOJIJIEKTHUBHO 3a-
TOJHAOT Tadbaumy 37.

’—{I—@— —@)—
[:1 1

Puc. 184 o 9
B @ |_{—|:I_®'_|——|
— (3) (4)

Puc. 185 Puc. 186
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Tabauya 37
MNoOCTOAHHBLIV DNEKTPUYECKUA TOK

DaKTbl, SIBNeHUS

° BneRTpnqecxnffl TOK — YIIOPAAOYEHHOE NBUKEHUe

DJIEKTPUYECKUX 3aPANOB
¢ JlefCTBHSA 3JIEKTPUUECKOIO TOKA

JdaekTpUUYecKas Henb — (pusdudecKkas CUCTeMA,
B KOTOPOM HabJI0gaeTcs IBJIEHUE «3JIEKTPUUECKUI TOK »

Mopnens. Cpepcrasa onucaHms

¢ XapaKTepUCTUKU JJIEKTPUIECKOI'0 TOKA —
cHujIa TOKa, HallpAMKeHue

° CKOpOCTL PacCIIpoCTpaHeHUnud 3JIEKTPUYECKOTI'O II0JId —

300 000 x™m/c
* Vwuacrok memnu u 3akoH Oma: [= v
£
e Ilonnas menb 1 3akoH Oma: J= °
R+r

3aKOH COXPaHEHUA SHEPTUU B ITIOJTHON 3aMKHYTOH
menu: A, =@

Cnepcraun. NMpuveHeHne sSIBneHus

e PacuéT cuabt TOKAa, HAIIPpAMNKEeHUA U COIIPOTUBJIEHUA

° ]I[I/IpOKOB HCIIOJIbB3OBaHUEe I[eﬁCTBPIfI QJIEKTPUYECKOTI'O

TOKa Ha IIPOU3BOJACTBE, B OBITY
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II. KouTposb 3HaHUWiI TPOBOAUTCS B (pOopMe IIMCbMEHHOHN pabo-
THI II0 BBINOJHEHWIO TECTOB WJM DPEIIeHUsA 3aJad IO BapuUaHTaM.
TecThl MOKHO CPAaBHUTEJIbHO JIETKO COCTABUTH U3 3aJaHUN M3BECT-
HBIX TOCOOUil, TMNUUYHAA KOHTPOJIbHasA paboTa HNpuUBeJeHAa B KHUTE:
Koutpoas smanuii yuamumxca mo ¢usuke B VI—X Kjaccax cpen-
"Hett mkousibl: [upaxkrt. marepuansl / Iloxg pexm. 9. E. 9BeHuuxk,
C. d. IIamamra. — M.: IIpocsemenue, 1986. — C. 39. Ilpu KoH-
CTPYUPOBAHUHN TECTOB JKeJaTeJbHO, KaK U IpeKae, yAeJuUTh BHU-
MaHue (POPMUPOBAHUIO METONOJIOTUUYeCcKUX 3HauHuu. IIpuBeném He-
CKOJBbKO IPUMEPOB 3a1aHuii.

1. VI3 mpuBenéHHBIX BBICKA3BIBAHUII BBIOEPHUTE OTBET, B KOTOPOM Iiepe-
YUCJIEHBI TOJIBKO XaPaKTEePUCTUKU 9IEKTPUYECKOTO TOKA.

A. Cuna Toka, HampskeHue, sjeKTpoH. B. Cuiaa Toka, 3aKOH
Oma, sjmexkTpuuecKuii Toxk. B. Hampsikenme, cOnpoTHBIIEHHIE, 3JIEK-
Tpuueckas uenb. I'. Cuma Ttoka. II. Her BepHOro orsera.

2. Kakoe u3 NPUBEISHHBIX HUMKE IMIPEIIOJOMKEHUN IIPOBEPUJ CBOUMU
oneiTamu I'. Om?

A. Cuna Toka — BequmumHa mocrosuHasg. b. Cujaa Toka Ha ydacT-
Ke IIedW 3aBHCUT OT HampsikeHusa. B. Cuya TOKa Ha ydYacTKe Ilelun
OpAMO IPOIOPI[MOHAJbHA HANPAMKEHUI0 Ha 5TOM ydyacTKe U obOpart-
HO IIPOMOPIIMOHAJbHA COMNPOTUBJIeHUIO ydacTKa. I'. CompoTusieHue
yyacTKa IeNHr 3aBUCUT OT CHJIBI TOKa u Hampsixkenusa. . Her Bep-
HOrO OTBEeTA.

3. Kak sKcIepuMeHTaJIbHO OIPENeJIUTh COIMIPOTUBJIEHNE YUYacTKA Iernu?

A. HNsmepurs ammepmerpoMm. B. Ilo zakomy Owma pasmenuTh Ha-
npssKeHUe Ha cuiy Toka. B. MsmMepuTs ¢ mOMOIINBIO aMIlepMeTpa u
BOJILTMETPA COOTBETCTBEHHO CUJIy TOKA W HAIpPsi)KeHue, M0 QopmyJie
3akoHa Oma BBIIOJNHUTH pacuér. I'. MiamepuTrs BosbTMeTpoM. . OKc-
MePUMEHTAJIbHO ONPENeIUTh HeIb3sd.

4. B kaxkom ciuyuyae 3akoH OMa AJIs y4acTKa IeIX HEBO3MOXKHO HCIIOJIb-
30BaTh IJIA pacuéra CHJBLI ToKa?

A. Bcerga moxxHO mcmoJsb3oBathb. b. Henb3s mcmoJsb30BaTh, ecan
COIIPOTUBJIEHWE yuacTKa MeHsAercs. B. Heabssa mcmosb3oBaThb, ecau
COIIPOTHUBJIEHNE Ienum HeusBecTHO. I'. Heab3s mcmoabs3oBaTh, e€cCJId
HeT ucTouHmMKa Toka. I[. Her BepHoro orsera.

IlepcneKTUBHBIM SABJIAETCSA WCIIOJIB30BAHUE NPOGEPOUHbLX pabom,
B KOTOpbI€ BKJIIOUEHBI 3SKCIepHMMeHTaJbHble 3amaHus. lIpuBemém
IpuUMep OJHOTO BapHMaHTa AJA UHIAWBUAYAJIHLHOTO BBITOJHEHUS.

TeopeTuueckass yacThb

1. KaxoBa ocHoBHasaA (GpyHKIUA (GU3UUIECKOT0 HAOIIOIeHUA?

A. OrkprwiBath Teopuu. B. @urcupoBars paxtel. B. CTpouts mo-
nenu. I'. Usmepars ¢usuueckue BeauuwmHbl. [[. OTKpPBIBATH HOBBIE
SABJIEHUA.
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Puc. 187 Puc. 188

2. Kakyio u3 TpeaIosKeHHBIX 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, IIPOBEAsA
BCero JIUIIIb OAWH OHLIT?
A. Bo Bcex cayuasx Her. B. [la, MOKHO. e @
B. T'umoTessl B ombITax He JOKasbIBaoTCA. I. 2
B ombiTax Bcerma maMepsAmOT (pusMUECKHEe Be-
Puc. 190

anunHbl. [[. Her BepHOro orBera.

4. B Kako¥él moC/IeZoBaTEJbHOCTH HALO IIOCTABUTH OIBITHI, YTOOBI JOKAa-
3aTh 3aBUCUMOCTb COIPOTUBJIEHUS IPOBOJHUKA OT ILJIOLIALM IIOIIeped-
Horo ceueHus (puc. 188)?

A.1u2.B.2u4.B.1u4.T.2u3. 1. 3ul.
5. Omnpegnesnure BUj coefuHeHUs sjneKTpudyeckux jami (puc. 189). Orser
obocHyiiTe.

HpaRTuqecuaﬂ qacThb

6. BoimosHUTE SKCIIEPUMEHTAJIBHOE KCCJIENOBAHUE [IJIs OTBETA HA BOIPOC:
KaK U [oYeMy U3MEHSTCA IIOKA3aHUs IPUOOPOB IPU 3aMBLIKAHUU DJIEK-
TPUYECKOI Ienu, a 3aTeM IIPU 3aMBIKAHUM ToueK I m 2 MeKAy co0oii
(puc. 190)?

JlomoaHUTEIbHBIE 3aJaHUS

7. Ompegmenure mpeneiabl M3MePeHUA, IEHY AeJeHUs U abCOJIOTHYIO II0-
I'PEIIHOCTh M3MePeHUsi IPUOOPOB, KOTOPHIE BbI MCIIOJIb30BAJIN.

8. K mosrocaM MCTOYHMKA TOKA IOAKJIIOUUTE BOJLTMETD. Kak m3MeHAT-
Ccs ero moKasaHWA, €CJIU IIOCJIeAOBATEeJbHO C HUM IIOAKJIIOUYUTH APYTroit
naboparopubiii BosbTMeTp? OTBeT OGOCHYyIITE.
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FMABA XIV. 9JIEKTPUHYECKUN TOK B PA3JINYHbIX
CPEOAX

OOyueHure, BOCIUTAHNE M PA3BUTHE YUYEHUKOB TOJIYKHBI OCYII[ECTB-
JATHCA KaK CO3HaATeJbHO IJIAaHUpyeMble AelicTBus. IlosTomMy B Haua-
Jie U3yUeHHUs DTOTO pasfesa PU3UKU yUYUTeJh Ha OCHOBE IMIKOJBbHON
IporpaMMbl, METOINYECKUX PEKOMEeHIAINil, a TaK)Ke CBOero JIMYHO-
ro ombeITa paboThl ¢ ydyamuMmMucsa (POPMHUPYET OCHOBHBIE IeJ O0yue-
HUSA, KOTOPble KOHKPETU3UPYeT HpU OO0AYyMBIBAHNU ILJIaHA YPOKA.

Ilpu wmsyueHum oTOiI TeMBbI BBIAEJISIOT TPU STAlla OPraHU3aIUuu
YCBOEGHUsI MAaTepuaja: omIpenesieHne (PU3UUECKOro sABJIEHUS, OIU-
caHMe SBJIEHUS (PU3UUECKUMHU BeJINUYNHAMM, 3aKOHAMU UM IPYTHUMU
cpeacTBaMu (HCIIOJBL3YIOTCSA pPas3MYHbIE MOIEJIN, MaTeMaTU4YeCKUi
U BKCIEPUMEHTAJbHBINI METOAbI), IPUMEPhl IPUMEHEHUs SABJIEHUSA B
TeXHUKe U B JKU3HU UYeJoBeKa.

Onwucanue GU3NUIECKOTO SIBJEHUS CBA3aHO C BHIACHEHUEM ero IIpu-
ponnl. B maHHOM cjyuae 3TO MCIOJL30BaHNE 3JEKTPOHHBIX ITPEICTaB-
neHuiti. Takoi#i moAxoJ] IO3BOJIAET C €AUHBIX IIO3UIIMI PacCMOTPETH
TOCTOSAHHBIN SJEKTPUUECKUII TOK B MeTa/llIaX, 9JIEKTPOJUTaX, rasax,
HOJIYyIPOBOAHUKAX. B WacTHOCTH, BBIAEISAIOT CJAEAYIOIINEe OOIue II0-
HATHUS B pasfesie: HOCUTENU 3JeKTPUUYECKOTrO0 TOKa, MPOBOAUMOCTD,
3aBUCHUMOCTL IIPOBOAMMOCTUA OT TeMIIepaTypbl, BOJbT-aMIIepPHAT
XapaKTepuCTUKA.

dopMupoBanre MPAKTUUYECKUX W MHTEIEKTYaJbHBIX YMEHUN —
OJHA M3 OCHOBHBIX ITeJiell IPU M3YUEHUU SJIEKTPUUYECKOTO0 TOKa B pas-
JUYHBIX CPeJax, UTO B 3HAUMUTEJIbHON CTEIEeHU OIpeIeJiseT ComepsKa-
HUEe W METOAWKY M3ydyeHus marepuasia. PopMupoBaHHEe W KOHTPOJD
yMeHUII 00eCIIeurBAIOTCsS IIOCTAHOBKOM M PeIleHMeM Pa3JINYHBIX II0-
3HaBaTeJbHBIX 3a/a4, IPU STOM CYIIECTBEHHYIO POJIb UI'PaeT MOTHBA-
nua yuyeOHoi meareabHocTr. OHA HOCTUraeTcsa IIPAMON IIOCTAHOBKOM
ey, pasHoobOpasueM cofep:KaHuA (pU3NUYeCKUX 3aaad, pasHooOpasu-
eM opM padoThI, PA3IUUYHBIMU (POPMAMU KOHTPOJS M IIOOILPEHU.

ITepeuucaum ocHO8HbLe YMeHUs, (DOPMUPYeMble IPU UIYUEHUU
9TOM TEeMbl. YUEHHK [OOJIKeH HayYHUThCA KaueCTBEHHO XapaKTepu-
30BaTh JJEKTPUUECKUIN TOK B CpEJle IO OIIPEEJEHHOMY ILJIaHy, Ha-
IpuMepP: HOCUTEJN 3apsaA0oB W MeXaHMW3M MX 00pasoBaHUA, XapakKTep
OBUKEHUSA 3apPANOB B SJIEKTPUUECKOM II0Je, a TaKiKe IIPU ero OTCYT-
CTBUM, 3aBUCUMOCTH CHJIBI TOKA OT HANPAKEHUS, 3aBUCUMOCTb TOKa
OT BHENTHUX ycJaoBuUi. HeoOXoamMoO HAyUYUTh yUaIlIUXCS OIPENEeJaATh
pasJuuyHble MapaMeTpbl, HaIPUMep COIPOTHBJEHNE IIPOBOAHUKA,
MAaccy BeIllecTBa MPU 3JIEKTPOJU3e, CKOPOCTHL JJIEKTPOHOB W IpP., a
TaKyKe [IeMOHCTPUPOBATH sABJIEHHE IIPOXOMKIEHUS 9SJIEKTPUUYECKOTrO
TOKa B MeTaJjlje, rase, 3JIeKTPOJUTE, IMOJYIPOBOIHUKOBOM IHOIE.

B oramume oT mosHaBaTeJIbHBIX 3a7au He BCe 3aJauyyd BOCIIHMTA-
HUS W Pa3BUTUSI MOXKHO SBHO BBIJEJUTh. PasBUTHE TBOPUYECKUX
CIIOCOOHOCTEH, MaMATHU, BOJU OCTAETCsS JUIIL 0003HAUEeHHBIM. IlyTu
U CpeACTBa MOCTHMKEHHUS 9TUX 3aJadu, a TaKiKe NX YPOBEeHb B 00JIb-
el CTeIeH!W OCTAIOTCs [IEeJIOM caMoro yuuteiad. i OpMeHTHUDPOBKU
IPUBEIEM BOIIPOCHI U 3aJlaHUs, IIOMOTAaIOIMe 3aJaTh YPOBeHb (op-

242



MUPOBAHUA BAKHEUININX JJIEMEHTOB MUPOBO33PEHUS TPU UIYUEHUU
paccMaTpuBaeMOM TEMBI.

1. Kaxkwue ¢Qusuueckue cucrtembl madyudaiorcsa B teme? Kakoe ¢u-
3UUYeCKOe fABJIEHUE paccMaTpuBaeTcsa B KadecTBe ocHoBHoOro? Kaxo-
BBl OCHOBHBIE XapPaKTEPUCTUKU IIOCTOSIHHOTO BJIEKTPUYECKOTO TOKa B
pasauuHbIX cpemax? JBUiKeHMe KaKUX 3apsfioB M3ydyaeTcss B TeMe?
Kakwue zapaznpl cunmraiorca toueuHbIMu? Kak sKCIepUMEHTaJIbHO [10O-
KasaTb, UTO DJIEKTPOHBI ABJIAIOTCA HOCUTEJIAMU 9JIEKTPUUECKOTO TOKA
B Merajie (MOHBI B 9JIEKTPOJUTEe W ApP.)? MOIKHO JM ONpeIenTh
TPAaHUILI IPUMEHUMOCTH 3aKoHa OMa A SJIEKTPUUYECKOTO TOKa B
raze? Ilouemy HeoO6XOAUMO BBECTU IIOHATHE O YETBEPTOM COCTOSHUU
BelrecTBa — ItasMe? B uém 3akJiouaeTcs MPUPOAA BIIEKTPUUIECKOTO
conpotuBieHnAa? KaKoBbI OCHOBHBIE TEOPETUUYECKUE IOJOYKEHUS U3-
yuaemoii Tembl? Kaxkme MOKHO HPUBECTH HPUMEPhI HCIIOJb30BAHUS
3aKOHA COXPAHEHUs dHEPTUU JJisi O0bACHEHUSA M3yUaeMbIX SBJICHUMN?
Kaxrk 00bACHUTHL OTHU CBATOTO JJIbMa, KOTOPhIE OBLIM Ha3BaHbI TaK B
Cpennue Bexka? KaxkoBa npupoga momuauu? IIlpuBeauTre mpuMephl IPO-
ABJIEHUA B OBITY 9JIEKTPMUYECKOTO TOKa B rase. VMeeT ju 3HaueHUe
Xa0THUUEeCKOe IBUIKEHUE JJIEKTPOHOB B METAJIE [JIA DJIEKTPUIECKOTIO
Toka? B uém 3akjrouaeTcd OIpeNesIEHHAA YCJIOBHOCTb MOHATUU «IU-
SIEeKTPUK» U <«IPOBOTHUK» ?

2. KakoBbl 00I1ie u 0COOEHHBIE UePThI 9JEKTPUUECKOr'0 TOKa B
pasnnuHBIX cpepax? UTo ABIAETCA MPUUYMHON CYII[eCTBOBAHUA DJIEK-
TPUYECKOro TOKa B TOoIl muu uHOU cpene? Ilouemy, HeCcMOTpPA Ha HAeii-
CTBUE BJIEKTPUUYECKOTO IOJIsA, SJIEKTPOHBI B MeTalljie APeHdyoT ¢ Imo-
CTOSAHHOM cpenmeil ckopocTbio? Ilouemy wmHOrga NIpU OIPEAEJIEHHOM
3JIEKTPUUYECKOM HANPSKEeHUN YMEeHbIIIeHUe NaBJIeHUA rasa, a 3HAUYuT,
W Yucja 3apANOB NMPUBOAUT K YBEJWYEHUIO CUJIbI ToKa? Boigenute
IeNIOYKY IPUUYUHHO-CJIEICTBEHHBIX CBA3€Hl DU BOSHMKHOBEHHUU TOKA
B IBYX9JIEKTPOAHOI 3JeKTPOHHOU Jamiie. Ilouemy mpu o0bIACHEHUU
OIIBITOB TOBOPAT, YTO MOHM3ATOP CO3JAET CBOOOMHBIE 3apANBI?

3. Kakue ¢usuuecKume 9KCIEPUMEHTHI MOTYT CJIYKUTHL KPUTEPHU-
€M HCTUHHOCTHU CJEAYIOIINX TEOPETUYECKUX IOJIOKEHUI: dJeKTpuue-
CKUII TOK B 9JIEKTPOJUTAX — HAIMIPaBJIEeHHOE JBUKE€HUE MOHOB; KOH-
TaKT JBYX HOJIYIIPOBOJAHMKOB PAasHOrO TUIla 00JIafaeT OLHOCTOPOHHEN
TIIPOBOAUMOCTBIO; CHJIa TOKA B CpeJie 3aBUCUT OT KOHIEHTPAI[MU CBO-
OOOHBIX 3apANOB U HANPAKEHHOCTH 3JIEKTPUYECKOTO IIOJIS; Macca
BEIIeCTBA, BBILEISEMOTO TIPU JJIEKTPOJN3€e, 3aBUCUT OT 3JIEKTPO-
XUMUYECKOTO SKBUBaJeHTA W Ap.? [oKasKkuTe, UTO 3JIEKTPUUECKUI
TOK B CpeJax WMeeT BaKHOe HAPOTHO-XO3SCTBEHHOE 3HaUYeHUe.
B uém BhIpaskaeTcs pasBUTHE HAIIINX 3HAHUN 00 BJIEKTPUUECKOM TOKE?
KakoBa TeopeTmueckas MOJeslb NyroBOoil cBapKu (TOKa B BaKyyMe
u ap.)? CBsI3aHBI JIM TOKU B IENSIX dMUTTEP—0asa, KOJLIEKTOp—0asa
IPUYNHHO-CJIEICTBEHHOU cBA3bI0? KaKoBa mpumumHa KMCKPOBOTO pas-
pana?

4. C sJeKTpuUYecKUM TOKOM B KaKHX Cpelax Mbl BCTpeuaeMcsd B
6piTy? Kakme KauecTBEHHBIE U KOJIMUECTBEHHBIE DA3JINUUA CYIIe-
CTBYIOT y TOKa B MeTaJlJIaX, sKUIKOCTAX, Iadax, IOJYIPOBOAHUKAX,
BakyyMme? IIpum KakuxX YyCJIOBUSAX KOHTAKT ABYX IIOJYIIPOBOJHUKOB
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pasHBIX THUIIOB OyAeT MPOBOAWUTH TOK B obomx HampaBieHuax? Ka-
KMe MOIeJU SBJIEHUN U O0BeKTOB HCIOJB3YIOTCA B JAHHON Teme?
IIpuBeguTe TpUMepPhI HCIIOJb30BAHUA SJIEKTPUUECKOrO0 TOKA B TeX-
HuKe. Kakue qBe MPOTHMBOMENUCTBYIOIE IPUUUHBLI 00€CIIEUYNBAIOT CY-
IIeCTBOBAHMWE IIOCTOAHHOTO 3JE€KTPUUECKOTO TOKa? 3aBUCUT JU CO-
IPOTHUBJIEHUE Tasa OT 3JJIEeKTpUUecKoro HampskeHuAa? OleHUTE 9TO
sIBJIEHVE C TOUKW 3PeHUus eJUHCTBA MaTepUaJIbHOI'O MUpPA.

Temoi#t «IJIEeKTPUUECKUHA TOK B PA3JIMYHBIX CcpefaX» 3aKaHUMBAET-
csa umsyuenue pusuxku B 10 KJjacce, I0O3TOMY CJIeAyeT MPeqyCMOTPETh
IJIAaHUPOBaHWE TOBTOPEHUsA, 00O0INeHUA U KOHTPOJIA.

Ypok 1. OCHOBHbIE MOJIOXKEHUS 3JIEKTPOHHOW Teopuun
nPOBOAUMOCTN MeTasJioB

3amaumM ypoKa: BBIJEJIUTH OCHOBHBIE ITOJIOJKEHUA 3JIE€KTPOHHOI Te-
OpUU IPOBOLUMOCTH METAJIJIOB; IMOBTOPUTH MATEPHAJ TeMBbI «3aKOHBI
MOCTOSAHHOT'O TOKa»; IPOLOJIKUTL (POPMHUPOBAHNE YMEHUSA HCIIOJIb30-
BaTh OCHOBHBbIe mnoJioxxkenusa MKT.

Ilman ypoka

Jdranbl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI

I. Berynienue 4—5 Pacckas yuwurens. 3amuch
Ha3BaHUS TE€MbIL

II. Visyuenue u oTpaboTKa 30—35 Pacckas. Sanmcu B Terpanu.

HOBOTO MaTepuaJja Becena. Pa6Gora c yuebHU-
koM. Pemenne s3amad. OnbeiT

III. TloxBemeHWE WTOTOB. 4—5 ®DporTaNbHBIA ompoc. OreH-

HomanrHee 3amaHVe Ka 3HAHWH yYaluxcsHd.

Coo01rienne yuauTess

I. B sT0ii TemMe mPOIOJIKAIOT pPaAcCMATPUBATH ITOCTOAHHBINA BJIEK-
TpuuecKuii TOK. IlpenacraBieHumss 00 5TOM SABJIEHUU CYIIECTBEHHO
oboramatorcsa. Toku GBIBAIOT B PasHBIX CpPelax, UX 3aKOHOMEPHOCTU
HEOAWHAKOBBI, IPUMeHeHNe PasHOOOpas3Ho. Yualuecss 3HAKOMATCA C
PasIuUYHBIMU MPUOOPAMU ¥ YCTAHOBKAMMU, KOTOPBIE WCHOJIB3YIOTCS
IO U3YYEHUs TOKOB WJIN ABJAIOTCA TEXHUUYECKUMM YCTPOHCTBaAMU
Ha OCHOBe JeilcTBus TOKa. IIo0 yueOHUKY IIKOJBHUKMN (C KOMMEHTa-
PUAMU YUUTEJA) BHAKOMATCSA CO CTPYKTYPOIH TEeMBI.

II. YVuebnaa npobsema: KaKOBBI OCHOBHBIE TeOPETUYECKUE II0JIO-
JKEeHUS DJIEKTPOHHOI Teopuu, Ha 6a3e KOTOPBHIX OyAeT M3ydyaThbCAd AB-
JIeHVe CYIIeCTBOBAHUA 3JIEKTPUYECKOTO0 TOKa B Cpelax.

H3yuyeHme IIOCTOSAHHOTO 3JEKTPUUECKOT0 TOKa BO BCEX cpegax
OCYIIIECTBJISETCA MO €IMHOMY ILJIaHy.

1. Kakue 3apsabl ABJISIOTCS CBOOOAHBIMU M KaKOBa IIPHUPOLA UX
obOpasoBaHuA?
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2. XapakTep ABMKEHHS CBOOOLHBIX 3apsAmOB IIPU OTCYTCTBUU U
HaJINYUU 3JIEKTPUYECKOI'O IIOJIdA.

3. BosbT-amMmnepHas xapaKTepPHUCTHUKA 3JIEKTPUUYECKOT'O TOKA B TOH
nJiain HHOfI cpene — OCHOBHasA 3aKOHOMEPHOCTH ABJICHUA.

4. PusuuecKkue ABJEHUA, 00yCJIOBJEHHBIE CYIIeCTBOBaAaHMEM TOKa
B TOM MJIM WHOM cpene.

5. TexHuuecKue yCcTPOUCTBA WM UX IPUMEHEHUE.

KemarenpHo maaH cocTaBUTHL B BuAe Tabuauiibl. llajee Ha mpu-
Mepe TOKa B MeTajljlaX (pOpMYyJHUPYIOTCA OCHOBHBIE IOJIOKEHUS JIEK-
TPOHHOM TEOpUU.

W3yuenue 3TOT0 MaTepuasia HAUMHAETCA C 60npoca: KaKue YacTu-
bl SABJSAIOTCSI HOCUTEJISIMHU BJIEKTPUUYECKOTO TOKa B Merasiax? s
oTBeTa opraHusyerca pabora ¢ y4eOHMKOM: UTEeHUEe, OTBETLI Ha BO-
pPOCHI, 3aPUCOBKA CXEMBbI OIbITAa. YCTHO PEIIalT 3agady.

1. OmpemenuTe HampaBJieHMe TOKa IPU Pe3KOIHl OCTaHOBKE KaTYIIKWH,

€CJI1 OHa BpallfaeTcda BOKPYI OCH IIO YyacoBO’ CTpeJIKe (I/IJII/I IIPOTUB
yacoBo# crpeaku) (puc. 191, a).

Iia [mokasaTesJbCcTBa 9JIEKTPOH- - ‘+_/
HOM IPUPOABLI TMPOBOAUMOCTHA Me-
TAJJIOB HeMelKuil (pusur 9. Puxke (D
moctaBua ombIT (1901). Yepes aBa
MEeIHBIX U OAWH aJIOMUHUEBBIA IU-
JUHAPLI B TeUYEHHEe I'OLA IIPOXOMMJI
ToK. Cuia Toka ObLTIa IIPUMEPHO
pasua 0,1 A (pumc. 191, 6). Xumwn- e 6
YeCKUX M3MEHEeHHUU B IIWJINHIPaxX He Puc. 191
obLIO0 OoOHapy:xkeHo. OTciona 6bL600:
CBOOOMHBIMU 3apAfaMU SBJIAIOTCA OOIHe IJis BCeX METaJIJIOB dYac-
TUIIBL.

IToBeneHre CBOOOAHBIX SJIEKTPOHOB B OTCYTCTBUE U IIPU HAJIUUYUU
OJIs paccMaTpPUBaeTCs IPHU PeIIeHUr CJeNYIONUX 3a 1ad.

2. PaccuuraiiTe CpemgHIOI0O CKOPOCTH TEIJIOBOTO MABUIKEHUS CBOOOIHBIX
9JIEKTPOHOB B MeTaJjljie IPY KOMHATHOM TeMmIepaType.

Pemenue. Ha ocuoBe MKT sanumiem:

2
muv 3
5 = 2kT,
) 3kT
2 = _—,
m

3-1,38-10 23 . 293
1 =12 105(Mj.
9,1-10 c
CBoOOAHEIE DJIEKTPOHBI B METAJIJIE€ ABUIKYTCA IIOLOOHO YaCTHUILAM
naeaJbHOI'o rasa, HO C ropasao 66JII>IJ_II/IMI/I CKOpPOCTAMMU.

3. OmeHUTe KOHIEHTPAIIUIO CBOOOJHBIX HJIEKTPOHOB B MEIHOM IIPOBOJ-
HUKe.
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Pemenue. Paccunmraem cHauajia KOHIIEHTPAIMIO MOHOB MeEIN
BHYTPU HpoBOmHUKA. Vcmosbayem snementsl MKT.

B mpoBomHuKe maccoit m comep:xuTcsa N mMoHOB. BellecTBO IIpo-
BOJHUKA KOJIMYECTBOM BelllecTBa 1 MOJb cozep:KuT N, MOHOB (YHCJIO
ABoranpo), ciaemoBaTeJbHO,

m
N = ﬁNA'
Ho m = pV, rge p — mioTHOCTL Menu, V — 00BEM IIPOBOAHUKA.
Torga
pV N _»p
= win — = —N,.
N M Ny, v =M N,
P
TakuMm oOpasoM, KOHIIEHTPAIlMs MOHOB paBHA N,.

M
OnHaKO MOHBI MeIUW ABYX3apsaAHble (9TO M3BECTHO W3 XWMUU), II0-
9TOMY KOHIIEHTPAIUsA CBOOOAHBIX 3JIEKTPOHOB OymeT B 2 pasa 0oJIbIIe:

2-8,9-10%-6,02-10% I
n= - =1,7-10% (m ).
64 . 10 3 b ( )
4. OnpenesnuTre CpefHIOI CKOPOCTH YIOPALOUYEHHOTO IBUIKEHUS BJIEKTPO-
HOB IIOJ HEeWCTBUEM 95JIEKTPUYECKOTO IIOJIA B MEJHOM IIPOBOJE C ILIO-
Iabi0 MOIePeYHoro cedenus 1 mMm® mpu cmie Toka, paBHoi 10 A.

Pemenue. B npoBogHuKe AJMHON [ ¢ ILJIOIIAABIO ITOIIEPEYHOTO
ceueHUA S CO3aHO CTAI[MOHApHOE sjeKTpuueckoe moJe. (IIpoBogHuk
ABJISETCSA YYaCTKOM B3aMKHYTOUN SJIEKTPUYECKOU Ilemnwu.)

IIycts 3a BpeMs ¢t HaxXOAAIMECS B 3TOM ITPOBOAHNKE CBOOOIHBIE
3apsAnbl IPOXOAAT Uepesd IIOIlepevHoe ceueHue NpoBoAHUKa. Torma

cusa TokKa I = %, mpu 3ToM ¢ = enSl, rme e — 3apsAn dJIEKTPOHA
(mo mMopmyJsiio).
CiiemoBaTesibHO,
l
I =enS o
l _
WasBecTHO, UTO 7 = U — CpenHss CKOPOCTb HAIPABIEHHOTO JIBH-
_ _ I
sKeuusa uactuil. Torga I = enSv, oTKyzma U = onS
B wuTore mosyuaem
_ 10 4 (™
v = =4-10°|—|.
1,6 -1071%-1,7-10* .10 (CJ

YuuTesb CTaBUT U OOCYKIAET C KJIACCOM YyueOHY npobJjemy: Io-
YeMy NOpW 3aMbIKAHUM KJIIOUA TOK IIOABJIAETCA IPAKTUYECKU MIHO-
BEHHO BO BCeX yYaCTKax Ilelld, XOTs CKOPOCTHb HAIPaBJIEHHOTO IBU-
JKEeHUS BJIEKTPOHOB MaJia.

Urak, cuja TOKa B3aBUCUT OT CKOPOCTH [BUIKEHHUS CBOOOIHBIX
yactuii. Ho y Hac Tox mocroaHubili. Kak TyT ObITh? OKasbIBaeTcs,
CKOPOCTBH HAIIPABJIEHHOTO ABUKEHUS 9JI€KTPOHOB B IPOBOJAHUKE IIPAK-
TUYECKU CPa3y CTAHOBUTCA IOCTOAHHOU. IIpmumnaa sToro — pmelicTBue
WOHOB KpucTaJauuecKoii pemétku. C OOHON CTOPOHBI, B3aMMOMAEl-
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CTBME CBOOOMHBIX OJIEKTPOHOB U WOHOB IIPUBOAUT K U3MEHEHUIO
CKODOCTH [ABUKEHUA J€KTPOHOB M, B KOHIlEe KOHIIOB, K yCTAaHOBJIE-
HUIO IIOCTOAHHOUW cpenHeii ckopoctu. C APyroil CTOPOHBI, CKOPOCTH
KoJiebaTeJIbHOTO IBUMKEHUS MOHOB BO3pacTaeT — IIPOBOAHUK Harpe-
BaercA. [{eMOHCTPUPYIOT HarpeBaHUE IIPOBOAHUKA 3SJIEKTPUUYECKUM
TOKOM. [lesiafoT BBIBOJA O IMPEOOpPa30BAHUU HHEPTUU.

B sakJroueHme MOBTOPAIOT BOJIBT-aMIIEPHYIO XapPaKTEPUCTUKY IJIA
METaJIJIOB, CTPOAT W OOCY:KIAIOT rpaduk.

III. WUTorm ypoka moABOAAT B X0Je (PPOHTAJIIBLHOTO TOBTOPEHUA C
HCIIOJIb30BaHueM Ta0aumbl 38.

BbL600dbt.

1. Hocurenu ToKa — CBOOOIHBIE 3JIEKTPOHBI.

2. OJIeKTPOHBI XAOTUYHO ABUIKYTCA C OOJIBIIIOM CKOPOCTHIO, 3HA-
YUTEJBHO MIpeBBIMIaINeii cKkopocTh myau. Ilox meiicTBueM MmMOJA Ha
9TO MBUKEHMWE HAKJAAbIBAeTCA IIOCTYHATeJbHOE ABUKEHUE 3JIEeKTPO-
HOB C MaJjoii CKOpocTh0. CKOPOCTH PACIIPOCTPAHEHUA BJIEKTPUUECKO-

M
ro IOJiA IIPU 3aMBIKAHUU IIelIM OTPOMHA M pPaBHa 3 ° 108€.

3. Us-za B3auMOeiCTBUSA 3JEKTPOHOB IIPOBOAUMOCTH U WOHOB
CKODOCTH HAIIPABJIEHHOTO [ABMIKEHUA DJIEKTPOHOB IIOCTOSHHA; KOJIE-
0aHVe MOHOB BO3pacTaeT — HAET HarpeB BeIleCTBa.

4. OcHOBHaAA 3aKOHOMEDPHOCTH — 3akKoH Oma nid ydyacTKa Iemwu.

Homawnee 3adanue: § 114; II., Ne 559.

Ypok 2. 3aBUCUMOCTb COMPOTUBJIEHNA MeTaJlJIu4ecKoro
NPOBOAHMKA OT TemMnepaTypbl

3amaum ypoka: 03HAKOMUTH C ABJIEHUAMUN CBEPXIIPOBOIUMOCTU U
3aBUCHUMOCTH COIIPDOTUBJIEHUA HPOBOAHUKOB OT TeMIepaTyphbl U HUX
IpUMeHEeHVEM B HapOJAHOM XO03AUCTBe; cHOpMHUPOBATH yMeHUHE 00h-
SACHATH Pas3JNUYHbIe CBOMCTBA IIOCTOSHHOTO 3JIEKTPUYECKOTO TOKA Ha
OCHOBE TIOJIOKEHUU JJIEKTPOHHO! TEOPUHU; BBECTU IIOHATHE O T'PAHU-
max mpuMeHMMOCTU 3aKoHa Oma.

Ilman ypoka

JdTambl ypoKa Bpemsa, muu IIpuémbr 1 MeTOaBI
I. IToBTOpPEHUE U KOHTPOJH 5 Becena
3HAHUN
II. VIzyueHre HOBOTO MaTe- 20—25 Pacckas. emoncrpamnus. Be-
puaa cema. Pabora ¢ yueOHUKOM.

BricTymienus ydarmuxcs

III. OrpaboTka M3y4YeHHOTO 15—20 Pemenune sagau
marepuana. CaMocTOsATeNb-
Has pabora

IV. IlomairHee 3amaHue 1 3anuch Ha JOCKe
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Tabauya 38

;/

MNoCTOSIHHBLIV QJJSK'J“JO'jJ'-J’s‘CJ{'/m TOK
B wlerTzulylzlX

C [ e
DAKTHI
¢ SIBieHUe CYIIIEeCTBOBAHUS IIOCTOSHHOTO
QJIEKTPUYECKOT'O TOKa B MeTaJLjIie

* 3aBHUCHMOCTH COIIPOTUBJIEHUA

MeTaJLJINYEeCKOTO ITPOBOAHUKA p
OT TEMIIEPaATyPbI
o Ilouwarusa: I, U, Ru ap.
0 t

\ - \

Monens

¢ T'mmoresa 00 5JI€KTPOHHOI IPOBOAUMOCTU METAJLIOB;
(aKT 1 POJIb TEIJIOBOTO ABUKEHUS DJIEKTPOHOB

* Mogenb ABJIeHUA — HaNpPaBJIEHHBIN Apeid
CBOOOIHBIX BJIEKTPOHOB C IIOCTOAHHON CKOPOCTHIO

e Ilpupona ABieHUA — IelcTBUE
SJIEKTPUUECKOTO MOJISA U AefCTBUEe NOHOB

Chnencrasms

* OOBbscHeHWe HarpPeBaHUSA METAJIJIa C TOUKU 3PEHUsT
3JIEKTPOHHBIX ITPECTABJIEHU

¢ BriBog 3akoHa Oma AJIs1 y4acTKa e
Ha OCHOBE 9JIEKTPOHHBIX IIPEICTABJIEHUI:

kenS
I=U——
l
* OupwiTbl MaHgenpmTaMa mo JOKa3aTeJIbCTBY

9JIE€KTPOHHOU IIPOBOJMMOCTY METAJIJIOB
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I. Insa dpoHTanbHOI Gecegbl UCIOJIB3YIOT
80NnpOCHL: KaK ABUIKYTCS BJIEKTPOHBI B METaJI-
JAYECKOM IIPOBOJHUKE B OTCYyTCTBHE 39JeK- -+
TpuuecKkoro moasa? Kak ABUIKYTCS 3JIeKTPOHBI
B METAJIJIMYECKOM IIPDOBOJHUKE IPU HAIUYIUU _T
SJIeKTpHUYecKoro mojia? B uém saxJouaroTcs
OCHOBHBIE IIOJIOJKEHUS DJIEKTPOHHOU Teopuu? Puc. 192
Kakyio mens 1mpeciemoBajiy OIBITBI  Mawm-
nenbinTama? Kax mpoBoamicsa 9KCIIEPUMEHT? p
K KakuM TeopeTHMUYeCKUM BBIBOJAM IIPUBEJIH
pesysabTaThl 3TuX OonbIiToB? (IIpu moBTOpEeHMU
MOJKHO MCHOJIB30BaTh Tabauiry 38.)

II. JemoHCTPUPYIOT SABJIEHVE 3aBUCUMOCTH Py
CUJIBI TOKa OT TeMIepaTyphl IIPOBOJHUKA.
Jlormuecku (Ha ocHOBe 3akoHa Owma) mesaroT
BBIBOJT O B3aBHUCHUMOCTH COIIPOTHUBJIEHUS IIPO- .
BOOHUKA OT Temneparypbl. CraBar onwvim. 0 t°
Cxema omnbITa IIOKasaHa Ha pucyaxke 192.

O6opynosaHue: BC-4-12, ammepmerp Ie- Puc. 193
MOHCTPAIIMOHHBIN C IIIYHTOM Ha 3 A, camMojejbHas CTajJbHAA CIUPAJb
WU COUpajb OT Mpubopa MO AEMOHCTPAIMM 3aBUCUMOCTU COIIPOTUBJIIE-
HUA OT TeMIlepaTypbl, mpoBoja. IIpu mocrossHHOM HampsskeHuu 6—8 B
cTpesika mpubopa cHavasia OTKJIOHSIETCS IIOYTH Ha BCIO IIKAJIY, a IOTOM
TIOKa3aHUs MeIJIEHHO (C HArpeBOM CIMPAJIU OT IPOXOXKIEHUS JIEKTPHU-
YECKOTO TOKa) YMEHBIIAIoTcsa. Bonpocvt 0ns opeanu3ayuu 6ecedvl: TIO-
yeMy MOKAas3aHWs aMIepMeTpa yMeHbINaioTcsaA? ByayT Jgu u3MeHAThCA
HOKasaHuA npubopa, ecau noayTh Ha cnupanb? (K cromy mpuriarmmaior
omHOro yuenmka.) Kak uma3MeHATCA MMOKA3AHUs, €CJIM CIIUPAJIb HArPeThb
CIUYKON WMJIV CIUPTOBKOM?

Ilepen usyuenumem (GOPMYJIbI 3aBUCUMOCTHU YAEJIbHOTO COIPOTUBJIE-
HUSA OT TeMIIepaTyphl sKejlaTeJbHO paccMoTpeTh rpadukr (puc. 193).

Teoperunueckoe OOBSICHEHWE SIBJIEHUS COCTOUT B TPUMEHEHUU dJie-
MEHTOB 3JIEKTPOHHO# Teopuu. IIpumuéM Taxkoe OOBACHEHUE CBA3aHO C
yrayonéuusiM usyuenueMm 3akona Oma. Tak Kak mpu paccKase HCIOJIb-
3yeTcs YaCTUYHO 3HAKOMBIN MaTepuajl, TO YMECTHO UepeJoBaTh PAccKas
¢ Oeceqoii MM B IIOJATOTOBJIEHHBIX KJAaccaX IIPOBOAUTH TOJBKO Oecemy.

Ha npegpigyimem ypoke moisyueHa gopmyaa I = enSv. Ho cpen-
HSS CKOPOCTH IBUIKEHUS 3apsJA0B IIPSAMO ITPOMOPI[MOHAJIbHA HAIPS-
skéanoctu E (yuebHuk, § 114): v = EE.

IlJisd OXHOPOIHOIrO TOJISA HANPSXKEHHOCTH E =

7 TOTZa CPemHASa
_ U
CKOPOCTh U = kT IloncraBnAsa 3TO BbIpa)keHue B (GopMysy Oad
kenS

l

cuJbl ToKa, moaydaem I =U . CpaBHEBaeM 35TOT pe3yJbTaT C

. S
dopmyoit sakona Oma I = U— u mesnaeM 6bL600: yAEJIHLHOE COIIPO-

pl
TUBJIEHUE P METAJJINYECKOTO IPOBOJHUKA
_ 1
P = %en"
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R Kospdummenr k saBucuUT 0T BUIA

MOHOB, HAXOIANINXCA B y3JIaX KPUCTAJ-

JUYECKOU PEeIIéTKU MeTajljla, U PaccTo-

AHUSA MEXJIYy HUMU (IIPW HAJIUYUU IIPU-

Meceil CTPYKTYypa PeIIeéTKH HapyIIaeTcs

u xKoadumuenT k£ ymeHbHmIaeTrcsa, a p u

CauHel, R Bo3pacTaioT), OT WHTEHCHUBHOCTH KO-

! ! ! ! aeb6aTeIbHOTO JBUIKEHUS WOHOB OTHO-

0 2 4 6 8 T, K CHUTeJbHO MOJOKEHUN paBHOBecusA. IIpu

BO3paCTaHUU TeMIOepaTyphl KoJsiebaTesab-

Puc. 194 Hble [OBUXKEHUSA WNOHOB YCUJIMBAIOTCH,

BEPOATHOCTb B3aMMOJENMCTBUA JIEKTPOHOB C HMMU BO3pacTaer, 3Ha-

qyuT, kKoaddunueHT k ymeHbIlaercda, a p u R Bospacraior. (B pasas-

HeHIIeM 3TOT BBIBOJ MOKHO CIPOCHUTH y IIKOJbHUKA, IPEAJIOKUB
BOCIIOJIb30BATHCA KOHCIIEKTOM.)

IJig JOormYecKOro mepexola K H3YUYEHUIO ABJIEHUS CBEPXIIPOBO-
OUMOCTH CTABUTCA YueOHaAs npobjema CyIeCTBOBAHUSA TI'DAHUIILI
npuMmeHuMocTu 3akoHa Owma. B Tex ciayuasx, Korga yIejJbHOE CO-
OPOTUBJIEHNE NTPOBOAHUKA B3aBUCUT OT MEeUCTBUA IOJA (HAIpANKe-
HUuA), 3aKoH OMa He BBIIIOJHAETCA, TAK KaK HET MPAMO HPOIIOPIIHO-
HaJIbHOU 3aBUCHUMOCTM CUJIBI TOKa OT HANPSKEHUsA. YUUTHIBasg (Qop-

PtyTb

OrnoBo

1
MYy p = o, MOXHO OTMETHTH, UTO JTO HaOJIIOZaeTCs TOrJa, KOrga

CKOPOCTh HOCHUTeJel 3apAfa WJIU KOHIeHTpanus CBOOOAHBIX 3apAOB
3aBUCUT OT HAUPSKEHUS JeKTPUUECKOro mojas. Hampumep, B rase
KOHIIEHTPAIUA 3apAN0B 3aBUCUT OT HANPSIKEHHOCTU IIOJIA.

Hpyrasa rpanuiia IpuMeHUMOCTH 3akoHa OMa cBs3aHa C 3aBUCHU-
MOCTBIO COIIPOTHUBJIEHUA METAJJINYeCKOro MPOBOAHUKA OT TeMmIlepa-
Typbl. B Hauaje Bexka OBLIO OTKPBITO IPUHIIAINAJIBHO HOBOE MIJIs
GUBUKMN gBJIeHUe: IIPW HU3KUX TeMIepaTypax COIPOTUBJIEHHE CTa-
HOBUTCA PaBHBIM HyJI0 (puc. 194). Takoe siBjeHUe Ha3BaJIU CBEPX-
IPOBOUMOCTBIO. ¥ DPas3HBIX MeETAaJJIOB TeMIepaTypa, IPpW KOTOpOH
HaOJI0JaeTcsa CBEPXIPOBOINMOCTb, padHas. Ceiluac OTKPBITBI COeIU-
HEHUs 3JIEMEHTOB, Y KOTOPBIX CBEPXIIPOBOAMMOCTL HACTYIIAeT IIPU
Temneparypax Bbime 150 K.

JIyudiiie Bcero o CBEPXIIPOBOJAUMOCTHY OPTaHM30BATh OJHO WJIU IBA
BBICTYILJIeHUsI. [JIaBHBIE TeMbI: KpaTKas HUCTOPHUSA, CYIIHOCTH SABJIE-
HUSI, OCHOBHBIE CBOMCTBA CBEPXIIPOBOJHUKOB, UX IIPUMEHEHUEe U Iep-
CIIEKTUBBI HCIIOJb30BAHUS.

III. ITenp camMoOCTOATENBHOH PAOOTBI — OTPAOOTKA HIYUEHHOTO
MaTepHaJia, IIOdTOMY OOMYCKAEeTCA WCIIOJb30BaHUEe yduyeOHUKa. Bos-
MOJKHOe 3adaHue: COCTAaBUTDL IIJIAH PAacCKasa O CBEePXIIPOBOAMMOCTU
(§ 115 yuebGuuka). Bonpocsl: Karkue (pusmuecKue sIBIeHUA HAOIIO-
maioTcsa mpu cBepxmpoBogumocTu? I'me MpUMEHSIOTCS CBEPXIIPOBOI-
HUKN U KAKOBBI IIEPCIEeKTUBLI MX HCIIOJb3oBaHus? Ilouemy cormpo-
THUBJIEHUE IIPOBOAHHUKA 3aBUCUT OT TEMIIEPATYPhl U KaKOe 5TO MMeeT
npakTudyeckoe 3HaueHme? 3amauum s permenus: II., Ne 563, 564.
ITpu moaBemeHWU UTOTOB MCIIOJb3yeTcs Tabuauma 38.

IV. Jomawmnee sadanue: § 115; II., Ne 561.

250



Ypok 3. DneKTpu4yeckum TOK B MOJIyrnpoOBOAHUKAX.
CoOcTBEeHHas U NMpuUMecHas NPOBOAUMOCTHU

3amaum ypoKa: H3YUYUTHh MPUPOAY HOCHUTEJEeH OSIEKTPUUECKOTO
TOKAa B MOJYIPOBOJHUKAX; IPOJOKUTE (hOPMUPOBAHUE YMEHUS IPU-
MEHSATH 9J€KTPOHHBIE IPEACTABJICHUS B KOHKDPETHOM cjydJae.

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 HOBOI'O MaTe- 25—30 Pacckas. Pabora ¢ Tabauma-

puaua MU ¥ y4eOHUKOM. 3anucu
B Terpanu. Becema. IlemoH-
cTpanus

III. OrpaGoTka H3yYEHHO- 10—12 Pemenne zamau. @ponTain-

ro MaTepuaa HBII OIIpoC

IV. lomamuee 3ajanue 1—2 3amnuch Ha JOCKe

I. Kpome IIpOBOAHMKOB C O4Y€Hb BBICOKOU BJIEKTPOIIPOBOAHOCTHIO,
a TaksKe MBOJIATOPOB, CYIIECTBYeT OOJIBIIION KJAacC BeIecTB, 3aHU-
MaloIIUX MIPOMEXKYTOUHOE II0JIoKeHUe. BarKHOoil 0COOEHHOCTBIO 9TUX
BeII[eCTB ABJISETCA YMEHbIIIeHe UX COIPOTUBJIEHUS IPU yBEJIUUYCHUU
TeMnepaTrypbl. IIpoBOAAT oOnbim, TeMOHCTPUDPYIOIIUNA yBeJIUUYeHUE
CHUJIBl TOKA IIPW HArpPeBaHWUU TEePMHUCTOPA. OTO CBOMCTBO IITPOTHBO-
TOJIO’KHO CBOMCTBAM NPOBOAHUKOB. BO3HUKAaeT 80npoc: IMOUYeMy Tak
TpoucxonuT?

II. syuenue HOBOro MaTepuajsa HAUWHAIOT C TOTO, YTO CHAYaJa
paccMaTpUBaOT OCOOEHHOCTH CTPOEHUS IIOJYIPOBOJHUKOB, IPUPOLY
HocuTeseir 3apsama. Kak u pambllle, 3Has BCE O HOCUTEJIAX 3apsna,
MOJKHO IOHATH BJIEKTPUUYECKUE CBOIMCTBA IOJIYIIPOBOJHMKOB.

OmnbIThI, TOJO0HBIE OMWCAHHOMY BBIIIE, YOEKIAIOT, UTO XUMUUE-
CKHe CBOMCTBA BEIECTBA IOJIYIIPOBOAHWKA IIPU IIPOXOKIECHUU TOKA
He MeHswTcs. [leperoca BeirecTBa Her. CiemnoBaTeIbHO, HOCUTEIAMU
TOKa B IIOJYIPOBOAHUKAX SABJIAIOTCS 3JIEKTPOHBI.

Bce monmympoBomHMKM 00a7al0T COOCTBEHHOW ITPOBOIUMOCTHIO.
OHa MO’KeT OBITH ABYX THUIIOB: dJIEKTPOHHAA W AbIpouHas (puc. 195).
Ha npumepe KpPHUCTAIINYECKON PEIIETKN KPEMHHUS ITOKA3LIBAIOT Me-
XaHU3M 00pas3oBaHUA STUX THUIOB HpoBoamMocTu. Ciaenyer OTMETUTD,
YTO KOHIIEHTPAIUsS SJIEKTPOHOB U

OBIPOK B OOBIYHEBIX YCJIOBUAX He- I=1,+1I,

BeJIMKAa; IMOJYIIPOBOOTHUKU C COO- I o o

CTBEHHOUM IIPOBOAUMMOCTBIO 001a- ., o Cas @ UVl o

AT OOJILIIIMM COITPOTHBJICHUEM. -9 «0O @
Teoperuueckoe o0bsACHEHUE Me-

XaHu3Ma o0pasoBaHUA HOCHUTeJIeH Puc. 195
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TOKa B IIOJIYIPOBOAHUKE IIOATBEP-

JKIAeTCsI IMPOBENEHHBIM OIIBLITOM.

IIpn HarpeBaHMU KpucCTaIa KO-
JIMYIECTBO CBOOOJHBIX 9JIEKTPOHOB U

JIBIPOK YBEJIMYUBAETCA BCJIEJICTBUE
%) (?(? paspblBa CBs3ell, CclefoBaTeJbHO,

S

v

YBEJIMYUBAETCA CUJIA TOKA.
Eciun B uwmerelili  KpucTasa
YEeTHIPEXBAJIEHTHOTO KPEMHUA J0-
0aBISIOT IIPUMeECh,  HAIpUMep
NATUBAJIEHTHBIA  MBIIIbAK,  TO
MIPOBOIMMOCTh CYIIIECTBEHHO H3Me-
HAeTcA. YMca0 CBOOOAHBIX BJIEK-

e 6 TPOHOB (B [JOMOJITHEHUE K OJIeK-
Puc. 196 TPOHAM ¥ JBIPKAM COOCTBEHHOI
IIPOBOIMIMOCTH) PE3KO BO3pacCTaerT.

Takoil MOJYIPOBOAHUK HA3BIBAIOT IOJYHNPOBOGHUKOM n-tuma. Kciau B
KPUCTAJLI KPEMHUA T00aBIAIOT HECKOJIBKO aTOMOB TPEXBaJIEHTHOIO 6opa,
TO 00pasyeTcs M3OBITOK IBIPOK, UMCJIO KOTOPBIX B THICAYMU Pas OGoJIbIIe
YycJia HOCUTEJIEH YKUCTOTO HOJTyIPOBOAHUKA. Taroil ImOJyIpOBOAHUK Ha-
3BIBAIOT IOJYIMPOBOTHUKOM p-Tuma. OTCiofa M 6bl600: TPU HAIMINN
OPUMECH OCHOBHYIO POJIb HAUMHAET WUIPATh IIPUMECHas ITPOBOJUMOCTD.
(IIpu m3I0KEeHMH 9TOI YaCTH MaTeprajia UCIOJIb3YyIOT SJIEMEHTHI Oece/bl.)

Hanee yumTesb MOKAa3bIBAaeT Onbim ¢ TepMoaaeMeHTOM (I3, ombIT
162; cm. Takke puc. 196, a) mo ompenesieHUIO TUIla HOCUTeJel 3a-
PANOB B MOJYIPOBOTHUKAX p-TUIIa U Nn-TUIla. B KauecTBe HarpesaTe-
JIs1 MCTIOJIb3YEeTCsI CTaKaH ¢ ropsiueit Bomoii. [y perucrpanuu Toka
WCIOJIb3YEeTCSA TaJbBAHOMETD OT [eMOHCTPAIlMOHHOTO BOJIBTMETpa C
MaJILIM BHYTPEHHUM COIIPOTUBJIEHVEM.

Ha ypoxe He HYXHO MOAPOOHO paccMmarpuBaTh ombiT. CHauaga
YYUTEJb PACCKa3bIBAET O TEPMO3JEMEHTe KaK HCTOYHHUKE TOKa, CO-
CTOSIIEM W3 JBYX IOJYIPOBOAHUKOB, UMEIOIIUX PasHYyI TeMIlepaTy-
Py Ha Topiax, B peayJjbrare uero um BodHumkaer IJC. Cyrp HabJIIO-
IaeMoT0 SIBJIEHUS COCTOUT B CJEAYIOIEM: MPU HarpeBaHUM KOHTAKTa
TOJIYIIPOBOJAHMKOB PA3HBIX TUIIOB IIPOUCXOAUT AUDDPY3UA OCHOBHBIX
HOCHUTeJIeH CBOOOAHBIX 3apAN0B K XOJIOAHOMY KOHIY KasKAOTO IIOJY-
nposoguuka (puc. 196, 6). IIpu 3aMBIKAHUU XOJOAHBIX KOHIIOB HAa
raJijbBaHOMETD BHUIHO, UTO uUepe3 Hero UAET dJIEKTPUUYECKUIH TOK.

ITo HampaB/JIEHUIO 9JEKTPUUECKOTO TOKA MOJYKHO OIIPEAEJIUTh TUIL
MOJIYITPOBOAHUKA.

Hnss opranusanuu Oecelbl WCIOJB3YIOT 80NPOCHL: AJS UEro CJy-
skatT Mexuble II[-oO6pasHble miacTuHKU? Kak 1o HampaBJIEHWIO TOKa
ompeaesuTh TUI moaymnpoBoguuka? Kakme mpeobpasoBaHUs dHEPruu
IPOUCXOMAT HA YYACTKE 3JIEKTPUUECKOUN IeU C TePMO3JIEeMEHTOM?
Wmeer jim 9TO OmpaKTUUECKOoe 3HaUueHUe?

Vuuresb UM YUEHUK CTABUT OIBIT IO YBEJIMUYEHUIO TOKA IIPU OC-
BemieHnu oropesuctopa (9, ousiT 157). Bonpocwvl 0as 0bcyidenus:
mouyeMy M3MEHSETCS CUJja TOKa B IIeNU IIPU OCBEIeHuu (HOTOPEe3nCTO-
pa? 3aBUCHUT JU CUJa TOKA OT MOJAPHOCTU BKJIHOUEHUA (HOTOPE3UCTO-

+
|
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pa? UsmeHsaeTca Ju CONPOTUBJIeHUE (DOTOPE3UCTOPA IIPU €ro OCBeIle-
auu? Kak ncmosb3yioTcsa cBoiicTBa (POTOPE3UCTOPOB?

ITpuBenéunbie (MM ApPyrue HONOOHBIE) OUBITHI NOJIMKHBI IIPEXK]Ie
BCETr0 MO3HAKOMUTH IITKOJBbHUKOB C PasdHooOpasmeM (PU3UUYECKUX SAB-
JIeHU, TPOUCXONANINX B IOJYIIPOBOAHUKAX. B 3aBUCUMOCTH OT IIOJ-
TOTOBKH KJacca O0'bsCHEHUS OIBLITOB HOJIYKHBI OLITh B OOJIBIIEH KN
MeHbIIell cTereHW MOoAPoOHBI. Ho 0 mMpuMeHeHUU IOJYIPOBOIHUKOB
cjaenayer pacCrKas3aTbhb KaK MOMKHO OOJIbIIIE.

III. Ha sax/goOUYUTEIBHOM 3Tale ypoKa peIraloT KadecTBEH -
HBle U KOJUUEeCTBEeHHBbBIe 3aJaYu.

1. Kakyioo BaJICHTHOCTH AOJI’KHA MMETh IIPUMecCh K TepMaHUeBOMY IIOJIY-
IPOBOAHUKY, UTOOBI OH 00JIamaj 9JEeKTPOHHON IITPOBOAMMOCTBIO? IbI-
POYHO# IPOBOAMMOCTBHIO?

2. OHeprum, HeoOXoAuMBIEe /Js 00Pa30BAaHUA DJIEKTPOHOB IIPOBOJUMO-
CTH B repMaHWM ¥ KPEeMHHUM, COOTBETCTBEHHO paBHbI 1,12 - 107! u
1,76 - 107'° II)x. B xakoM U3 3TUX MOJIYIPOBOLHUKOB IPU AaHHOM
Temeparype GyzeT 06JbINas KOHIEHTPAI[UA COOCTBEHHBIX JIEKTPOHOB
IPOBOAUMOCTHU ?

3. BoubT-aMmepHas XapaKTePUCTHKA IIOJYIPOBOLHUKA IIOKas3aHA HA DPU-
cyake 197. IIpumenum au 3akoH OMa AJA ydyacTKa I[eOU C OTUM IO-
JIYIIPOBOHUKOM ?

OrBer. Ha yuacTtke rpadura ot Hysna no toukum b5 zakom Owma
BBITIOJIHAETCSA, Ha OCTAJbHOM ydacTKe HeT. IIpu ABMIKEeHWU OT TOUKU
B x Touke C mo rpaduKy cujga ToKa pacTeéT ObIcTpee. ITO O0BACHSIET-
Ccd yBeJIMUEHUEM UYMCJIa HOCUTEJIeH 3JIEKTPUUYECKOT0 TOKa MPU Harpe-
BaHUU TOJYIPOBOAHMKA. Harper mosiympoBOAHUKA OCYIIECTBJIAETCS
caMuM ke ToKom. IIpu OGosbiliomM Ha-

TpeBe IOJIYIPOBOAHUKA TpebyeTca yike Iy
MeHbIIlee HAIIPAMKeHNe, 4YTOObI MHOoImep-
JKaThb TOT JKe WU Jake OOJBINUI TOK.
4. Ha pucysnke 198 mpuseseHbl Ipadu- C
KM BOJIBT-aMIIEPHBIX XapaKTEePUCTUK
doropesucTopa IpU pPasHON €ro oc-
BeméaHocTu. Kakoil rpadguk cooTsert- 5
cTByeT Gosblied oceerénroctu? Ilpu- >
MeHuM Ju 3akoH Owma s ZaHHOTO 0 U
doropesucropa? Puc. 197
O TBerT. Bropoit rpadguK cOOTBETCTBY-
erT OOJBINIEll ocBeléHHOCTH. 3akoH Oma I

CIpaBeINB AJs JaHHOro (hoTopesucTopa
B JAQHHOM [AMAIIa30HE HAMIPSIYKEeHUH.

PucyHKHU BBIOJHSAOT B TeTpansx. Ilo 2
pucyurky 198 wMoKHO cocTaBUTH 3aja-
HUSA: BBIYUCIUTE COIPOTUBICHUSA IIOJIY-
TPOBOAHUKOB IIPU OIPEAEJIEHHBIX 3HAUe-
HUAX HanpsokeHus. O0BICHUTE, IOYEMY
CONIPOTUBJIEHUSA HEOAMHAKOBBIE.

IV. Jomawmnee sadanue: § 116; II., 0 U
Ne 565, 568. Puc. 198
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Ypok 4*. CoBeplleHCTBOBaHME 3HAHUM U YMEHUN

3amaum ypoka: c)OpMUPOBATh YMEHHE NPUMEHSATH 3JeKTPOHHBIE
IpPeACTaBICHUSA O MIPOBOAUMOCTH IOJYIPOBOAHUKOB JIsi O0'bACHEHUS
paboThl TepMUCTOPOB U (DOTOPESUCTOPOB; IIOKA3aTh CIOCOOBI IIPUME-
HEHUSA MOJIYIIPOBOAHUKOB IIPU KOHCTPYMPOBAHUU YCTAHOBOK, U3TO0-
TOBJIEHUM TEXHOJOTMUYECKUX Ileleil Ha IIPOM3BOJCTBE.

Ilman ypoka

Jdranbl ypoka

Bpemsa, mun IIpuémsr m1 MeTOaBI

I. OpranusanuoHHBIA MO-
MEHT ypPOKa

II. CamocToaTenbHass pado-
Ta

III. TToBTOpPEHUE U COBEp-
IIIeHCTBOBaHUE 3HAHUI

IV. HomairHee 3amaHue

2 CoobiieHue yuuTesns O 3a-
Jadyax ypokxa

20—25 Pa6Gora B TeTpagu, MCIIOJIb-
3oBaHme yueOHuWKa. UHau-
BUAyaJbHAS IIOMOIIb

15 Hemoncrpanusa onwita. Pac-
ckas. Pemenme 3amau

2 Coo0111eH1Ee YUUTEJIs

II. B mauajse ypoka OpPOBOAUTCA CaMOCTOATeJbHas pabora. Eé
OCHOBHAA IleJib — OTpPaboTKa 3HAHUU um yMeHUi. IIpu BBINOJHEHUU
paboThl MCHONB3YIOT YUEOHUK, TEeTPalb.

CamocTosaTenpHasa pabdora

Bapuanm 1

1. B uém cocTOUT MeXaHU3M 9JJIEKTPOHHON M ABIPOYHON IIPOBOAUMOCTHU

HOJIYIIPOBOJHUKOB?

2. VYiaenbHBle CONPOTHBJIEHUSA MarHUs U TeJLIypa mnpu Temmeparype 20 °C
coorBeTcTBeHHO paBHEI 0,04 + 107% 1 5000 - 107° Om - M, a npu Temme-
parype 500 °C coorBercrBerro 0,13 - 10°% u 25 - 10°® Om - m. Kakoe
U3 TUX IBYX BEIECTB MOJYIPOBOAHUK? Ilouemy?

3. CaMoCTOATEJBLHO COCTaBbTE ABA-TPU 3aJaHUsA (BOIPOCa) K COAEPIKAHUIO
§ 116 (mosker OBITH maHa TAaGJAUIA W OP.).

Bapuanm 2

1. Yem orsimyaeTca MeXaHU3M IIpHMec-
HOMl IIPOBOAMMOCTU OT MeXaHuU3Ma
COOCTBEHHOII IIPOBOJMMOCTH B IIOJIY-
IPOBOAHUKAX ?

2. Ha pucyuke 199 mnpusemena saBucu-
MOCTb COIPOTHUBJIEHUS TEPMUCTOPA OT
TemIiepaTypbl. Bo CKOJIBKO pas msme-
HUJIOCh COIPOTHUBJIEHHE TEePMUCTOpA

0 20 40 60 80 t°C

Puc. 199
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npu Harpesanuu ero ot 20 mo 80 °C?
O0bsicHUTEe MeXaHU3M W3MEHEHUS CO-
nporuBieHus. HIAUBUYAIBHO: OIIpe-



JeJInTe TeMIepaTypy Cpeabl, B KoTo- R |
PYIO TIOMEIIEH TEPMUCTOD, €CJIN IIPU
mHanpsikenun 18 B cumima Toka, umy-
mero mo Hemy, paBHa 10 MA.

3. CaMocCTOATEJIBHO COCTaBbTE [JBa-TPU
samauua (BoIpoca) K COAEepP KaHUIO
§ 116 (moker ObITH gaHa Tabauna,
cxema # JIp.). 1

II1. Yuurens neMOHCTPUDPYET OnbLmbL 0 1°
II0 IPUMEHEeHUI0 TePMUCTOPOB U (poTope- P
uc. 200
suctopoB (19, omeiTel 154—159). Be-
IETCcA COOTBETCTBYIOIIUM pacckasd. JKesaTelbHO NpPUBJIEYDL IMKOJIb-
HUKOB K JE€MOHCTPAIIUU OMBITOB U O0'BSICHEHUIO PE3yJILTATOB.

Ilanee pemiarT 3amgadyu.

1. K KoHIIAM ydYacTKa IelM, COCTOAINEeIro M3 II0CJeJoBaTeIbHO BKJIO-
YEHHBIX TEPMHCTOpA ¥ pesucTopa compoTuByieHumeMm 1 kKOwm, mozaHo
manpsykeaue 20 B. IIpu KomMHATHOII TeMmIlepaType CHJia TOKa ObLIa
5 mMA. Korma TepMucTOp OIMyCTUJIN B BOLY, CHJIa TOKA YBEJIUUYHUJIACH IO
10 mA. Bo cKoJBKO pas3 B pe3yJabTaTe HarpeBa M3MEHHJIOCH COIIPO-
THUBJIEHUE TepMucropa?

2. Kakoit u3 rpadpuror (puc. 200) xapaxTepusyeT CBOMCTBA MeTaJsjia,
a Kaxkoii — mouynpoBogauka? Ilouemy?

Perrennio rpaguuyecKux 3ajad, B KOTOPbIX KAaueCTBEHHAS CTOPOHA
JpusMUECKOl 3aKOHOMEPHOCTH MIPEACTABJIEHA HATJVISIHO, HOJIKHO yie-
JSATHCA BHUMAaHNE HA KasKIOoM ypoke. IIpuuém oObsACHEeHHe SABJIEHUS
MHOTOKPATHO IPOrOBAPUBAETCH.

IV. Jomawnee 3adarnue: nmoBroputh § 116; II., Ne 569.

Ypok 5. ONeKTPOHHO-AbIPOYHbIA Nepexon.
MonynpoBOgHUKOBLIVM ANOL,

3agaum ypoka: pacCMOTPEeTh IPUMEHEHUEe 3JIeMEHTOB 3JIeKTPOH-
HOHM Teopmy K KOHTAKTY ABYX IIOJYIIPOBOJHWKOB; M3yUYUTH OCHOBHBIE
CBOMICTBA BJIEKTPOHHO-IBIPOYHOTO IIEPeX0/la; O3HAKOMUTH C YCTPOM-
CTBOM U HPUMEHEHUeM AUOoja.

Ilman ypoka

Jdranbl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. ITocTaHoBKa 3agaumu ypo- 2—17 Coobriienne yuuress. PpoH-
kKa. IloBTOpeHmMe 3HAHUI TAJIbHBIA OIIPOC. 3aIlNCU B

TeTpasu

II. VisyueHnue HOBOTO MaTe- 25—30 Pacckas. [lemomcTpaiius
puaga onbwITOB. Becema
III. 3akpenyieHVe H3yUYeH- 10—15 Becena. 3anucu B TeTpasu
HOTO Marepmuajia. Pemenue
3agay
IV. Nomamnee 3amanue 1 Coo01ieHne yuYnTesis
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I. B Havyajsie ypoKa KeJIaTeJIbHO C IOMOINBI0 (YPOHTAIHLHOTO OIIPO-
ca MOBTOPUTH HA KAUECTBEHHOM YPOBHE paHee M3YyUYEHHBLIM MaTepua;
TJIaBHOE — COOCTBEHHAasi M INPUMeECHas IPOBOAMMOCTHU IIOJYIIPOBOJ-
HUKOB. [[JIg IOATOTOBKU yYAIIMXCSA K M3YUYEHUIO HOBOI'O MaTepuasa
Ba’XHO 0OOpaTUTh WX BHUMAaHWE Ha ABUKEHUE CBOOOMHBIX 3apsgoB
OpU OTCYTCTBUU TOJIA. Bonpocvl 0na opzanudayuu 6Gecedvl: Kakue HO-
CUTEeJIV TOKA B MOJYIPOBOAHUKE ABJSIIOTCA OCHOBHBIMU, & KaKue — He-
ocHoBHBIMU? Kak ABUIKYTCA 9JI€KTPOHBI IIPOBOAUMOCTU B IIOJIYIIPO-
BOAHUKE MPU OTCYTCTBUM U Upum Hajawuuu moaa? Kax msmensercs
MeXaHU3M ITPOBOAUMOCTH NHPU BBEAEHUU MAOHOPHBIX WJIN aKI[eITOP-
HBIX TpuUMecemn?

II. CraBar yueOry0 npobiemy: KaKOBBI CBOMCTBA KOHTAKTa IBYX
MMOJIYITPOBOJHUKOB PA3HBIX THUIOB M KAaK OHU OOBACHAIOTCSA HA OCHOBE
SJIEKTPOHHBIX IIPEACTaBICHUI.

Pacckas c¢ siemeHTaMu Oeceibl YUYNTENb HAUWHAET C BBIACHE-
HUA MHUKDPOMEeXaHW3Ma IIPOI[eCCOB Ha T'PAHUIE COEJUHEHUS IOJY-
IIPOBOJHUKOB p- U N-THUIOB. B Xozxe Oecembl ydaIliuecs BBIIIOJIHIIOT
pucyHku. Bonpocvt 0ns o6cyxdenHus: HEHTPAJbHBI JU MOJYIPOBO-
OHUKK B MOMeHT KoHTakTa? Kakme sapanbl m300pakeHbl Ha PHUCYH-
ke 201? Kak o0pasyeTcsa KOHTAKTHBINA CJIOHM ABYX IIOJYIPOBOAHUKOB
(puc. 202)? B pesyabTaTe uero BO3MOKHO IIPOHUKHOBEHUE IBIPOK
B N-TOJYIPOBOAHUK, 8 CBOOOAHBIX JJIEKTPOHOB B P-TOJYIIPOBOJHUK ?

WsmeHnsierca Ju 3apAf IIOJYIPOBOTHUKOB

P n npu TakoMm Impoiiecce? VaMmeHseTCS U YuC-

JIO CBOOOMHBIX 3apsAL0B B KOHTAKTHOM cJioe?

oo © 0© © ITouemMy caMu IOJYIPOBOLHUKN 3aPAKAIOTCS
@®® 4O © e) IPOTUBOIIOJJIOMKHBIM 3apPALOM II0 OTHOIIIEHWIO
® @(‘9/ © K 3HAKy OCHOBHBIX HocuTeseii? Kakyio posb
® © o UrpaerT sJEeKTPUUYECKOE I10Je KOHTAKTHOTO
Puc. 201 ciaoa (puc. 203)? Ilouemy He IIPOMCXOIUT
pPeKOMOMHAIINK 3apsiOB IO BCEMY IIOJIYIIPO-

BogHuKy? Kak HampaB/IeHO 3JIEKTPUYECKOe

p : n moJie B KOHTaKTHOM cjoe? Kakoe aTo mmeer

® ® I le © smauenue? Kaxk M3MEHUTCA COINPOTHBJIEHIE
® | I o) o KOHTAKTHOI'O CJIOS, €CJIM YCUJIUTL 3JIEKTPHU-
® I | YecKoe TMoJie B KOHTAKTHOM CJIO€ BHEITHUM
® I I o nosem? Kax OymyT aBuratbcsa CBOOOIHBIE

9JIEKTPOHBI M [OBIPKU IIPU AAHHOM IOIKJIIO-
Puc. 202 yeHUU BHeIIHero Hampsskeunusa (puc. 204)?
Kaxk Oyzyr pBuratbca OBIPKU IIPU IPOTU-
BOIIOJIOJKHOM IIOAKJIIOUEHUU HAIPAKEHUS
(puc. 205)? Kak B sToM caydae OymeT Me-
HATHCA DJIEKTPUUYECKOE COIPOTUBJIEHVE KOH-
TakKTa ABYX IOJYIPOBOAHMKOB? Boibliie min
MeHbINle OyZeT HocuUTeJel 3apALoB B KOH-
+ TaKTHOM CJIO€ B CJyuae, M300PaKEHHOM Ha
pucyuke 204?
st KauecTBEHHOI'O YCBOEHUS MaTepuaja
Puc. 203 HAJO HEOJHOKPATHO C YUEeHHUKAMM! IIPOTOBO-

T
(I
3
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PUTHL OCHOBHBIE Tallbl IPOIECCOB, IPOUCXOAANINX Ha TI'PAHUIE ABYX
TMOJIYyIIPOBOAHUKOB, XOPOIIIO mopaboTraTh co cxemamu. I[lajee yuuTeab
pacckaspiBaeT o amome. (Bo3sMOKHO mMCHOJIb30BaHHE Pa3gaTOYHOIO
Marepuasia.) YUHUTEJb IMIPOBOAUT ONbLM, AEMOHCTPUPYIOIUN OIHO-
CTOPOHHIOIO IIPOBOAMMOCTDL [IHOLA, C IIOMOIIBIO YCTAHOBKM, CXeMa
Ilenn KOTOpoil mpuBeneHa Ha pucyuke 206. O6opyZoBaHUe: QUOT
73K, B-24M uau BC-4-12, peocrar Ha 3000—5000 Om, rampBaHO-
MeTp OT AeMOHCTPAI[MOHHOTO aMIlepMeTpa, KJII0Y, IIpoBoxa. BHaua-
Je YUYUTeJNb NeMOHCTPUPYET HaJnNuue NPAMOTO TOKa, IIOTOM 3agaéT
60npoc: KakKOBBI OyAyT IOKasaHUsA Ipudbopa, ecjyu U3MEHUTH IOJ-
KJOUeHNe [MoJa Ha IPOTHUBOMOJOoKHOe? KEcTecTBEHHBIM BBIBOJOM
nopu oOCY:KIEHUU IIPOO0JIeMbl SABJISIETCSA BBIMTOJIHEHUEe rpaKa BOJIBT-
amnoepHOU xapaxkrtepuctuku guoxna (puc. 207). Ha onbiTe KemaTeinb-
HO IIOKas3aTh yBeJHWYeHNEe CHUJIbl IPAMOTO TOKA IPU HOBBIMIEHUUW Ha-
OpsPKeHudA. 3aTeM yUuTeJab deMOHCmpupyem NpUMeHeHUe AMoja IJIS
BBIOPAMJIEHUsT TOKa mo cxeme pucyHka 208. Mcmoab3yoT o60py -
noBauwue: B-24M, nuom H7iK ma momcraBke, raibBaHOMETpP OT Je-
MOHCTPAI[MOHHOro ammnepmerpa, peocratr Ha 5000 Om, ocuuiiaorpad,
mpoBoga. [asee yuuTenb opraHusdyer Gecedy no onpocam: Kak IO
BUAY OCIUJIJIOTPAMMBI IOKa3aThb, UTO IIPU BKJIIOUEHUM AUOAA HIET
TOK B oxHOM HampaBJeHuu? KakoBa OyzeT ociiujorpaMMma ToOKa,
ecJiM TMOOKJIIUYUTL TaKoe K€ IIOCTOSTHHOEe HampsyKeHue?
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1 ? ?i

Puc. 209 Puc. 210

| — I|
|

3HAKOMCTBO C MPaKTUYECKUM
OPpUMEHEHNEM  IIOJYIIPOBOJHM-
H_%_? {3 ? |— KOB MOJKET OBLITh IIPOIOJIKEHO
Ipu JeMOHCTPAIlMU BHUAeOMAaTe-
e @ puasoB. OguH U3 IIKOJbLHUKOB
MOJKET BBICTYIIUTh C KPATKUM
COOOIIIeHrneM, WCIIOJIb3ySA IIpe-
3€HTAI[UI0, HATJIAJHBIE IIOCOOUS
WJIN OT[eJIbHbIEe KaAphbl BUAeodUIbMA O IMOJYIPOBOIHUKAX U UX IIPU-
MEeHEeHUMH.
III. Pemenue 3amgau 3aKpenjseT IIPeACTABICHUS O IIPUHITHIIE
paboTel mguoma.

Puc. 211

1. C moMoIIbi0 BOJIBT-aMIIEPHON XapaKTEePUCTUKU UOLA OIPENEIUTE ero
COIIPOTUBJEHUE, ecau Haups:KeHme paBHo 0,2 B mpu mpsaMoM BKJIIO-
yenuu u 200 B mpu obparHom BKJIOueHuu (cm. puc. 207).

2. OmpeznenuTe TUI IPOBOAUMOCTU IIOJIYIPOBOAHUKOB, €CJIU IIPU YKa3aH-
HOM BKJIOUeHUUu TokKa HeT (puc. 209).

3. Bygmer nu uatm Tox B maHHO# menu (puc. 210)?

Bonpocwvl: KaK, He CHUMas KPBIIMIKHU, AOKasaTh, YTO B OJHOUN u3
HETIPO3PAYHBIX KOPOOOK HAXONUTCS AWOK, & B APYTrOoil — pE3UCTOpP
(puc. 211, a, 6)? Bommoauserca jqu 3akod Oma nasa nuoma (Ha OCHOBe
BOJIBT-aMIIEPHOII XapaKTepPUCTUKM)?

IV. Homawmnee 3adanue: § 117%; II., Ne 570.

Ypok 6*. TpaH3ucTop

3amaumM ypoKa: M3YyUYUTh HPUHIUI PabOThI U CBOICTBA TPAH3UCTO-
pa; IPONOIKUTH (POPMUPOBAHUE YMEHUS OOBACHATH IIPOXOXKIEHUE
TOKa B IIOJIYIIPOBOJHUKE HA OCHOBE 3JIEKTPOHHBIX MPEACTABICHUIMA.

Ilnman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI
I. KorTposb 3HaHUI 5—7 ®PpouTanbHaa Gecena. ITuce-
MEHHBII OTBET
II. IsyueHre HOBOT'O MaTe- 25 Pacckas. Becema. [emon-
puana cTpamusa OIBITOB
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IIpodonxcernue

Jdranbl ypoKa Bpemsa, mun IIpuémsbr m1 MeTOaBI
III. CamocTosTenbHass pa- 17—20 Pa6ora c¢ yuebHUKOM. Pe-
oora IIIeHue 3ajad
IV. IlogBemeHme WTOTOB. 3—5 Pacckas yueHmKa. 3amuch
HomarlrHee 3ajgaHve Ha [OCKe

I. Bonpocvt 0as opzanHu3auuu nosmopeHus: KakKue OCHOBHBIE
MOJIOMKEHUSA OSJIEKTPOHHOM TEOPUU WUCIIOJIL3YIOT MJsd OOBsICHEHUS
CBOIICTB moOJynpoBogHuUKOB? (PaccmaTpuBaioT HOpUPOLYy HOCUTEJEeH
TOKa B IIOJYIIPOBOJHUKAX, UX ABUKEHHE TIPU OTCYTCTBUU W HaAJU-
YUU IOJA, T. €. PACCMATPUBAIOT MUKPOMeXaHU3M ABJeHUA.) [louemy
HOCHUTEJI TOKa B IIOJIYIIPOBOOTHUKE HE MOTLYT YAeP:KaThbCs B 00JacTH
p—n-uepexozna? Ilouemy cuja mIpAMOro ToKa B IOJYIPOBOJHUKOBOM
OroAe 3HAUUTEJNHLHO OOJIbIINe CHUJIbI OOPATHOIO TOKA IIPU OJMHAKOBOM
"Hanps:kenuu? IlouemMy mIpu MBTOTOBJIEHUU IIOJYIIPOBOIHUKOBBIX
MaTepHraJioOB OCHOBHOE BHMMAaHMe yaejaserca mx uncrore? Kaxum Tu-
IOM IIPOBOAMMOCTHU O0JIaZAaIOT IIOJYIIPOBOIHWKOBBLIE MaTepuaibl 0e3
npumecu?
Ilyiss mucbMeHHOU paboThl JIyUIlle BCero Mmoao0paTh 3amaHMu g
c BhIOOpPOM oTBeTa Ha o0ObAcCHeHNEe pucyHKA. OTBETHI MTOJIKHBI
OBITH KPATKUMU.
1. Tlokaskure, KaKOll M3 MPUBENEHHBIX I'PA()UKOB COOTBETCTBYET 3aBUCHU-
MOCTH YAEJIbHOTI'O COIIPOTHUBJIEHHSA OT TeMIlepaTypbl OJd TepMHCTOpPa
(puc. 212, a—z2). Ilouemy?

2. Ompegenure TUN TPOBOAUMOCTH IIOJYIPOBOAHUKOB II0 00€ CTOPOHBI
KOHTaKTa, eCJId uepe3d MUOJ IIPOXOAUT TOK (pmc. 213).

3. Kakas BoibT-amIepHas xapakTepucTuka (GOTOpe3nucTopa COOTBETCTBY-
eT ero 3aTeMHEHHOMY COCTOAHUIO (puc. 214)?

p 0, © : o

Puc. 213
o o I’
0 t 0 t MA
P o, 2 - 3
2
1r 1
0 0 t° 0
0 4 8 12 U,B

Puc. 212 Puc. 214
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Omuttep basa Konnektop II. Tlpu M3yyeHUM HOBOTO MAaTEPU-
ajla JIydIlle WUCIIOJB30BAaTh PAacCKas ¢
asnemenTamMu Oecenbl. KOHTaAKT OBYX
p n p TOJIYIIPOBOAHUKOB  PA3HBIX  TUIIOB

p—n maéT MOJYIPOBOJHUK C HOBBIMU
cBoiictrBamu — gauon. OKaspiBaercs,
Puc. 215 co3maHre KOHTAKTA TPEX ITOJIYIIPOBOJ-
HUKOB p—n—p TPUBOAUT TaKKe K
MOSABJIEHUIO ITOJYIPOBOAHUKA C HOBBI-
MU CBOMCTBaAMN — TPAaH3UCTOPA.

Yuurenr coolIjaer, UYTO TPAH3U-

ctop OblI co3zmam B 1948 r. amepwu-
p KaHckumu usukamu k. Bapgumowm,
® Y. Bparreiinom u Y. IIloxkau, KoTophie
3a OTKPBITHE TPAH3UCTOPHOTO 3P(deK-
ta noayuuau B 1956 r. HobGeneBckyro
npemuio. OauH U3 3TUX (PUBUKOB —
Puc. 216 I>x. Bapauas — B 1972 r. 6BL1 yro-
croen HobGeseBckoii mpemuu BTOpoir pasd (Bmecrte ¢ JI. Kymepom u
k. IIpuddepom) 3a paspaboOTKy TEOPUU CBEPXIPOBOIMMOCTH.

W3syuenune TpamsucTOopa MOKHO HAUaTh C ONMMCAHUS IIPUHITHAIIA €TI0
nmetictBusd. C MOMOIIBIO CXeM-MOJeJsei, KOTOpble BbIUePUMBAIOTCSA HA
IOCKe W B TeTpajau, oprammsyercsa Oecema. IIpuBenémM OCHOBHBIE aTa-
bl paccKasa M BOMPOCHI AJsI OpTaHMU3aInuu Oecebl.

Tpan3ucTop cocTOUT M3 TPEX IOJYIPOBOTHUKOB (pumc. 215). O06-
CY2KIAIOT 80MPOCHL: KAKOBBI OCHOBHBIE HOCHUTENW TOKA B M300pasKEH-
HBIX noxynpoBoxuHukax? (M3o6pasmMm, HampuMep, IO JABa 3apAna.)
Kak sapsasKamTcs HOJYIPOBOOHUKM IIOCJIe 00pasoBaHUSI KOHTAKTHO-
ro ciaoa? Ilouemy sTo mpoucxonutr? Kaxk HampaBJeHO 3JIEKTpUUYECKOe
moJie B KaykJAoM KoHTakTHOM cjoe? (OTBeT maH ma pucyuxe 216.)
Kak Oymer paGoTaThb KOHTAKT TPEX IIOJYIPOBOAHUKOB, €CJU €ro
BKJIIOUNTEL B Iellb, KAaK OKa3aHo Ha pucyHke 217? Mosxer au uaru
TOK B 1enu amutrrep—o6asa? (OrBeT. Moxer.) Mo)KeT i1 UATU TOK
B mnenu 6asa—xoJsuiektTop? (OTBeT. Her. BHerrHee moje ycuimnBaeT
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moJie KOHTAaKTHOI'O CJIOSA — €ero COIPOTHUBJIeHNE OUeHb BelukKo.) Kak
N JKe OymeT UATH TOK, eCJU 3aM-

= E KHYTb 00a Kuioua? Kynma 6yayrT

E_ - OBUTAThCA OBIPKU  smuTTepa?

—_ (OrBeT. Bmpaso.) Moryr am

Smuttep basa Konnextop 9TU OBIPKU ABUTraThCA AaJIbIlle, K

® kosutekTopy? He mermraer jiu um

e} ® moysie 6Gasa—xojaextop? (OT-

@® ) ® Ber. Her. HaoGopor, ycuausa-

R €T ux nsmxenue.) Taxum obpa-

o 30M, OBIPKU OSMHUTTEPA CO3TAI0T
. _{F_‘I TOK KakK B Ilenu sMutrrep—o0Oasa,
TaK W B Ienu 0asa—KOJJIEKTOp.

b1 b2 Toku B smMuUTTEpPE U KOJJIEKTO-
Puc. 217 pe mpubJIu3UTEJILHO PABHBI, TaK
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Kak O0sbimas uyacTb (0Koso 95%) ABIPOK sMUTTEpaA b
yXOoOUT B KoJIeKTop. Kak 910 00BsicHuTh? (OTBeT
Ha BOIIPOC CBA3aH C M3YUEHUEM YyCTPOICTBA TPaH3UCTO- 9 K
pa.) Baza — ouens ToHKHii cnoii. Ilmomans moBepx- [ |
HOCTHU KOJIJIEKTOPHOT'O II€PEX0/a B HECKOJBKO pa3 00JIb-

e smuTTepHOoro (puc. 218). Yuurenab 3amaér sonpoc:

ecium MEHATHh CUJy TOKa B Ienu sMurrep—06asa, TO

OymeT JiM MEHATHCSA CHUJIa TOKa B Ilenu 0a3a—KOJJIEK- Puc. 218

Top? (OTrBeT. Bymer.) Ho Garapea B2 nmaér GoJjblilee HaOpsKeHUe
Ha ydYacTKax Ienu 06as3a—KOJJIEKTOP, MOSTOMY MOIITHOCTH CHUTHAaJa
B 9TOI Ienu (HampuMmep, Ha pesucTope) OyAeT 3HAUUTEIbHO 0O0JIbIIIe
MOIITHOCTY CUTHAJIa B Ilenu sMurTrep—~06asa. TpaH3uMCTOpP IpPU TaKOM
BKJIIOUEHUU MOJKET YCUJIMBATh CUTHAJ II0 MOIIIHOCTHM — 3TO €ro OC-
HOBHOe CBOIMcTBO. BBOomuTcs obo3HaueHMe TpaH3HCTOpA.

3aTeM yYHWTeJNb MOKA3bIBaeT ONbiM II0 MEeMOHCTPAIlMU YCUJIUBA-
IomUX cBo¥cTB TpaHaucropa (puc. 219). O6opynmoBanue: Qoro-
AUON KaK HCTOUYHUK TOKAa, ABA OAWHAKOBBIX TrajJibBAHOMETpPA OT aM-
mepMeTrpa, TpaH3ucTop u3 Habopa, BC-4-12, mamnmouxka ma 100 Br,
npoBoga. Bonpocvl 0ns 06cyxcOenus TIpU NPOBELEHUU OUBITA: KaK U
noyeMy M3MEHAIOTCA IIOKa3aHUA BTOPOTO TajbBAaHOMETDPA IIPU YBEJIU-
YeHUU OCBeIEéHHOCTU (oTosaemeHTa?

Onenure Ko3((PUIMEHT yCUJIeHUs TOKa. MaMeHATCA JU TOKa-
3aHUS TaJbBAHOMETPOB, €CJU MOMEHSTh MOJSAPHOCTb IOAKJIIOUEHUS
dorosnemenTa? (OmbIT KejlaTeJbHO IIOCTABUTH IIOBTOPHO U HAa CJIie-
IYIOIEeM YpPOKe.)

III. TIucbmeHHasA caMOCTOSATEJNbHAsI PadoTa BBLINOJHAETCA B Te-
Tpagsax, ABe-TPU TeTpagu II0 BbIOOPY IpoBepsrTcs. Ilpumepsl 80-
npocos: KaKOBBI IIpeMMYyIllecTBa TpaHsucropa? Byper jgm uaATH TOK
B IIENU KOJUJIEKTOPA, €CJAM B IIeIId SMUTTEPA IIOMEHATH IIOJIAPHOCTH
BKJIOUueHnA Oarapen? MookHo nu danucarts: [, = I + I[.?

Ha pucynxke 220 npuBeneHa BOJIbT-aMIIEpHAs XapaKTEPUCTHUKA
KOJIJIEKTOpa IIPpW Pas3HOM TOoKe 0asbl. BoIimosusercs am 3akoH Owma
nasa aToro yyactra nenu? OnpenesnTe COIPOTUBJIEHUWE KOJIJIEKTOpA
Opu HaumpsKeHUM Ha HEM 3 B. 3aBucur Jjiu ero COmpOTUBJIEHUWE OT
ToKa 6aswi? Ilouemy?

IV. Ilpu moaBeAeHUUW WTOTOB MOYKHO MPEAJIOKUTH OJHOMY YUEHU-
Ky paccKasaTh O NPUHIUIE PAabOThl TPAHB3UCTOPA IO CBOUM 3aIUCAM
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B Terpanu. s moiaydyeHUsT OOPATHOM CBSA3U MCIOJB3YIOT 3JIEMEHTBI
Oecebl.
Homawnee 3adanue: § 117%; II., Ne 571.

Ypok 7*. CoBepLleHCTBOBaHME 3HAHUM U YMEHUW

3amauM ypoKa: MO3HAKOMUTL INMKOJBHUKOB C IIpUMepaMu, IIPUH-
munaMu 1 IpobjeMaMU’ HCIIOJb30BAHUA MOJYIPOBOAHUKOB B HAPOI-
HOM XO3sICTBe.

IIpomom:xuTs hopMUPOBaHUE OOMIUX U CIEIMUAIbHBIX YMEHUNA: BbI-
IeJIATH TJIaBHOEe, 0000IaTh M3yYEeHHBIN MaTepuaj, BbIPAYKaTh CBOU
MBICJIA B peYu, pelllaTh 3aJaul Ha CBOICTBA AUOJa W TPaH3UCTODPA.

I. B Hauase ypoka HeOOXOJUMO ITOBTOPUTH IPUHIIUI PabOTHI AMOJA
u TpaHsucropa. s TUCbMEHHOTO OTBeTa JBYM-TPEM yUall[UMCS MOTYT
OBITH IIPEAJIOMKEHBbI 3aJaHus 110 pucyHKam (cMm. panee). IIpu oGcy:xme-
HUU OTBETOB MOXKHO HCIIOJIB30BATh B0NPOCHL: UTO OOIIET0 yV Pa3IUUHBIX
TOJYIIPOBOAHMKOB M YeM OHU pasiaudarTcsa? KakoBbl mpenMyIliecTBa
¥ HEeJOCTATKU TPAHBMCTOPA U HOJYIPOBOJHUKOBOTO auoAa?

II. IIpu oGobimennu sumaunuii (15—20 MMH) HCIOIL3YIOT (DPOH-
TaJbHYIO Oecely, paccKas IIKOJbHUKA y HOCKHU, PabOTy C ydYeOHU-
KOM, 3alliCU HA JOCKe U B TETPaLiX.

®porranpHad Oecela opraHu3yeTcd II0 80MPOCAM: OT Yero 3aBU-
CUT sBJIEHUE TPOXOKAEHUS BJIEKTPUUYECKOTO TOKA B IIOJYIPOBOTHUI-
kax? (OrBeT. OT THOa TMOJNYOPOBOAHUKA, KOHTAKTA ABYX WMJIU TPEX
TOJYIIPOBOAHUKOB, BHENIHUX BO3AeHCTBUII: HarpeBa, OCBeIeHUusd,
usnayuenus.) [louemy mpu HarpeBaHUU WU OCBEIEHUU COIIPOTHUBJIE-
Hue moaynpoBogauka ymenbinaercsi? (Orser. IlosBasiercs GoJbIiie
HOCHUTeJIell TOKa.) 3aBUCHUT JIM CHUJIA TOKA OT HANPSKEeHUs Ha IOoJY-
npoBoguuke? (Ha pucynke 221 mokasaHbI BOJbT-aMIIE€PHBIE XapaKTe-
PUCTHUKH TepMucTopa m (orope3ucropa IPU HEOGOJBIINX 3HAUEHUIX
IPUJIOKEHHOTO HamnpsisKeHus.) Kaxk 0o0BACHUTH BOJBT-aMIIEPHYIO Xa-
paxrepuctuxky tepmucropa (puc. 222)? (OrBer. Ilpu Goablnux Ha-
OPSAKEHUAX TOK caM HarpeBaeT TEPMHUCTOD W YMEHBIIIAeT ero IpoBO-
OUMOCTB, T. €. yBeJuuuBaeT caM ceds.)

ITpu orBerax yualiuecd MCIOJb3YIOT YUeOHUK, IIEPEHOCAT Ipadu-
KU B TeTpaju.

OnuH M3 YYEeHUKOB KPAaTKO IOBTOPAET OCHOBHBIE JAHHBIE O IMOJE
(ompenesieHne, BOJBT-aMIIEPHAs XapaKTEPUCTUKA, €€ O0bsACHEHUe C
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TOYKU 3PEHUSA SJIEKTPOHHBIX IPENCTAaBJIeHUI, MpuMeHeHne). B Kaue-
CTBE Pa3JaTOUYHOTO MaTepuaja Ha CTOJIbI BHIJAIOT PA3JIUYHBIE TUOIBI.
IlomosiHEHE OTBETAa IIPOMCXOAUT B (opme Oeceabl MO OOCYKIECHUIO
CIeRYIOIUX 60NPOCO8: TIOUEeMY OUOJbl UMEIOT Pas3audHyio (Gopmy u
00béMm? Yem oHu orTimyaioTca Apyr ot apyra? Kax o0bACHUTL BO3-
pacranue o0paTHOro TOKa AMOAa HPU OOJBININX HampsxeHuax? Yem
OTJIMYAIOTCA APYT OT APYyra BOJbT-aMIEPHBIE XapaKTEePUCTUKU OCBE-
IIEHHOI0 M HEOCBEI[EHHOro (poropesucropoB? Ilouemy mpsMoii TOK,
IPOXOAAIINI Uepes AMON, 3HAUUTEJHBHO 0OJIbIlle 0OPATHOTO IPU OIU-
HAKOBBIX HATPSIKEHUSAX?

Ilpu pacckase y4eHMK MOKET MHOBTOPUTHL paHee IIOCTABJIEHHBIN
9KCIIEPUMEHT.

Ilnan o6oOlieHusT Marepuaja O TPAH3UCTOPE MOXKeT OBITh Clie-
OYIOIUIi: oIpeaeieHre, OCHOBHOE CBOMCTBO, NIPUHIIUI PabOThI, IPU-
menenue. Kaxk u paHee, opranusayercsa Oeceia mo 80onpocam: 3aBUCUT
JU CUJIa TOKA B IIENM KOJJIEKTOPA OT CHUJIBI TOKA B Ilelu sMuTTepa?
KakoBa BoJsibT-aMIlepHAs XapaKTePUCTHKa SMUTTEPHOTO Iiepexona?
OrauuaeTrcd iU OT He€ BOJIbT-aMIIEPHAs XapaKTEPUCTUKA KOJIJIEKTOD-
HOTO mepexofa (cMm. puc. 220)? YeM MOYKHO O0'BACHUTH, UYTO KOHIIEH-
Tpanusa IIpuMeceil B 9SMUTTepe OoJibllle, ueM B 0Oaze?

III. TIpu BBICTYILJIEHUM C MOKJIAMOM YUYEHUK ITOKA3bIBAET W KOM-
meHTupyer Tabauny 39. fKesaTelbHO HCIIONB30BATH MaTepUaJbl U3
JOTOJITHUTEIbHBIX MCTOYHUKOB MH(MOPMAIIUH.

IV. B saxiioueHme 5TOH YacTu ypoKa yUUTEJb BMECTe C KJIAcCOM
IeaeT 6bL800: O0BSICHEHNE MHPOXOMKAEHUSA dIEKTPUYECKOT0 TOKa B
TOJIYIIPOBOAHUKAX BO3MOJKHO HA OCHOBE JJIEKTPOHHBIX IIPECTaBJIE-
HUM, T. €. HA OCHOBE PAaCCMOTPEHUS MHUKDPOMeXaHW3Ma SIBJICHUA.

Iomawnee sadanue: I1., Ne 566, 567.

Ypok 8. DneKTpu4yeckum TOK B BaKyyme

3amauM ypoKa: BBECTU IIOHATHE «TEPMOSJIEKTPOHHAA SMUCCUSI»;
BBIAICHUTH YCJOBUA CYIIECTBOBAHUA TOKA B BaKyyMe; WU3YUYUTH
YCTPONCTBO U IPWHIIUII AeUCTBUA AUOLA U €T0 BOJIbT-aMIIEPpHYIO Xa-
PaKTEepUCTUKY.

Ilnan ypoka

Jdranmbl ypoka Bpemsa, mun IIpuémbr u1 MeTOaBI

I. IToBTOPEHUE MBYUEHHOTO 3—5 Becena. Pacckas yuureins

marepuasia. IlocTaHOBKa

yueOHOUM mpobaeMbI ypPOKa

II. VIsyueHue HOBOTO MAaTe- 20—25 Pertenre sxcrepuMeHTAJIb-

puaa HBIX 3azad. Pacckas. Bece-
Ia. OKCIIEPUMEHT

III. Pemienue sagau 15—20 Pa6Gora B Terpamu. Becema

IV. Jomarmiuee 3amaHue 1 3amnuch Ha JOCKe
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Tabauya 39

MpyiMmerHeHne NoNYnpoOBoOOHUKOR

ITonynpoBOTHUKOBBIN THO

_H_

e Brinmpamuresnn

Tepmucrop

—==—

t
¢ JIzmepeHue TeMIIepaTyphI

e ITlosxapHad CUTHAJIM3AINA
e Bojsomerpsl
¢ Peje BpemeHn

doToguo
_\\@_
* JIsmepenne
VIHT€HCUBHOCTU M3JIY4YE€HUA

doTope3ucrop
A

—-
e Kuno

¢ TeneBupenue
e ABTOMaTHUYECKOE
BKJIIOYEHVE CBeTa
® JVIHOMKaTOPHI HAa CIIyTHUKAX
e Tenyodororpadusa MecTHOCTI
e KoHTpoJsb KagecTBa
IIOBEPXHOCTI

CeeTomuon

A
* JlcTOouHMEM
VH(PaKPaCHOrO U3JIyYeHNI
* ITncpo-3HAKOBBIE

VMHIVKATOPbI
¢ Jlazepsl

Tpan3ucrop

%%

° YCeuamTesay MOIITHOCTIA

DoTO3JIeMEeHT
N\

@

¢ CouiHeuHble OaTapen

doToTpaH3NCTOP

&

* PasJauyHble IaTUYNKUA

I. TToBTOpPEHME NPOHAEHHOIO MaTepuaJyia OPraHU3yeTCA II0 80NpO-
cam: Kaxkoe (pu3MUeCcKoe ABJIeHUE HA3BIBAIOT IIOCTOAHHBIM 3JJIEKTDPU-
yecKUM TOKOoM? KaKOBBI yCJI0BUA CYIIIECTBOBAHUSA 3JIEKTPUUECKOTO

TOKa?

Hanee yuuTesnb paccKasbIBaeT, UTO B PA3HBIX CPefaX YCJIOBUA Cy-
I[eCTBOBAHUSA MOCTOSHHOT'O JJIEKTPUUYECKOT0 TOKa pasHble. Ha man-
HOM ypOKe HeoOXOJMMO PacCMOTPETh BJIEKTPUUECKUII TOK B 0CO6Oii,
crmenuUUeCcKoOil cpele — BaKyyMmMe. Bakyym — 9TO CHJIBHO paspe-
JKEeHHBIN ra3, B KOTOPOM MOJIEKYJBI Tada y:Ke He CTaJKUBAIOTCA JPYT
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Puc. 223 Puc. 224

c apyrom. B BakyyMe HeT HocuTejJell sJeKTpuyecKoro rtoka. Ta-
KuM 00pasoM, BaKyyM TOK He IIPOBOAUT U II09TOMY IITPOBOJHUKOM
He ABidercsa. Ho Bcé ke TOK B BaKyyMme Bo3MOKeH. IIpm Karkom
ycaoBum?

II. [na mosyyeHUA TOKA B BaKyyMe HYIKHO, UTOOBI TaM IIOSBU-
JIUCh CBOOOAHBIE 3apAAbl. [lyia obeclieuyeHUs STOTO YCJIOBUSA IITUPOKO
WCIIOJIb3yeTCA ABJIEHHE TEePMOIJIEKTPOHHON sMuccuu. JlaroT ompeze-
JIeHVe U KpaTKoe omuncaHue ABjaeHus. [lyia cosmanus odpasa SABI€HUA
WCIIOJIb3YIOT MYJIbTUILINKAIIUIO.

Hasee wu3y4aloT YCTPOMCTBO AEeMOHCTPAIIMOHHOM 9JIeKTPOHHOI
JamMnbl-guona. MOMKHO PeImuTh 3agady, 4ToObl PACCMOTPETH MTPUH-
U paboThI JIAMIIBI.

HO‘IeMy pa3pdxxaeTrcda IIOJIOXXKHUTEJIBHO Sapﬁ}KeHHBIfI QJIEKTPOMETD
(puc. 223)?

OrserT. Ha amoj JlaMImbl mOmagarT SJIEKTPOHBI C KaToga W pas-
PAMKAIOT BJIIEKTPOMETD, IOTOMY U JAeJIaeTCsi 6bL600 O TOM, UTO CBO-
OONHBIMU 3apsagaMU ABJISIOTCSA BJIEKTPOHBI.

IIpu BKJIOUEHUWHU [eNM HaKaja MPAaKTUYECKU cpasy Ke HauWHaeT-
cs paspsanKa dieKTpoMeTrpa. Bonpoc: 4To MOMKHO CKas3aTh O CKOPOCTU
IBUIKEHUsI 9JIEKTPOHOB B JiaMIle IO CPaBHEHWIO CO CKOPOCTBHIO ABU-
JKeHUsT CBOOOAHBIX 3JeKTpoHOB B Metasie? (OrBeT. OHAa BO MHOrO
pas GoJibliie.)

Ha ombiTe BBIABIAIOT 3aBUCUMOCTD KOHIEHTPAI[UYA SMUTUPYIOMUX
9JIEKTPOHOB OT TeMmepaTypbl Hakajga HuTu. OOGCy)KAeHUe pes3yJbTa-
TOB OpraHmayeTcsa B Xofe Oeceabl IO BOIIPOCAM.

KaKoBbI 2Ke CBOMCTBA 9JIEKTPUYECKOT'0 TOKA B BAKYyMe — CJIEeLYIO-
masa yuyebHasa npobsema ypora. IlemoncTpupyor onsim (puc. 224) nmo
TOJIYUYeHUIO BOJIBT-aMIIEPHOII xapaxTepuctuku. O6opygoBaHUe:
JaMma-amo], TaJbBaHOMETP OT aMmiIepMmeTrpa ¢ peocratom Ha 6 Owm
B KauecTBe IIIYHTa, BOJBTMETP [EMOHCTPAIMOHHBIN C AOIOJHUTEIh-
HbBIM couportuBieHueM 33 kOwm (mam aBomerp), BVII-2, BC-4-12,
mpoBojA.

IIpu mocTaHOBKe ONIbITA y4YMTeJb OOpalllaeT BHHUMaHWE Ha Kaue-
CTBEHHYIO CTODPOHY [eJa.

III. ITpumepsl 3agad OJIsd CAMOCTOATEIbHOU PAOOTHI.
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1. OmpenenuTe CKOPOCTH 9JIE€KTPOHOB, C KOTOPOIl OHU [JOCTHUTAIOT aHOAA,
ecJi HampsiKeHUe Mekay saexTpomavu 100 B.

Kparkoe pemmenue.

2
muv 2eU 6
—=eU = v=,—, v=6-10"Mm/c.
2 m
2. CpaBHUTEe KOHIEHTDPAI[UIO SJIEKTPOHOB B MeTaJlJle W BaKyyMe IPU OIU-
HAKOBOU cuiyie TOKa. CKOPOCTH 9JE€KTPOHOB IIPUMWTE PABHBIMU COOT-
BercrBerro 107* u 10% m/c.

Kparkoe pemenue. [lna meranna I = en,Sv,.

Ona Bakyyma I = en,Sv,.

PaBeHCcTBO mIpaBBIX YacTell ypaBHEHUU IIPUBOIUT K CJENYIOIIEMY
pes3yabTary:

ny Uy ny ~10
=== — =10
nm Vg nm
IV. Jomawnee 3adanue: § 118; manuBuayaabHO — 3ajgada.

B TeneBM3MOHHOM KWHECKOIIE YCKOPSAIOIlee aHOLHOE HAIPSAKEHUEe PaBHO
20 kB. 3a Kakoe BpeMs 3JIEKTPOHBI JOCTUTAIOT dKPAHA, €CJIU PACCTOSTHUE
Mexay aHomoM u sKpaHoM paBHO 30 cm? Kak oHU mpu 9TOM ABUIKYTCA?

Ypok 9*. NMpumeHeHne ToKka B BaKyyme

3amaum ypoka: IPOJOJKUTH (POPMUPOBaHUE paHee BBEIEHHBIX TIO-
HATUUA W IPEACTABJIEHUN IIPU MIYUEHUMN IIPUKJIATHBIX BOIIPOCOB.

Ilman ypoka

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI
1. IToBTOpPEHIE M3YUEHHOTO 7—10 dpoHTANLHBIN ompoc. Pe-
Marepuaia IeHue 3amadu
II. Isyuenue HOBOTO MarTe- 20—25 Pacckas. [lemoHcTpanus
puaia OIIBITOB
III. IlogBemeHHEe UTOTOB 10—15 Hemoucrpanusa. Pacckas.
YPOKa Becena
IV. IomairHee 3agaHue 1 3amnnchk Ha JOCKe

I. ®PpouTaTbHO OOCYKIAIOTCA B0NPOCHLL: OT UEro B3aBUCUT CHJA
TOKa, Ipoxonsdainero uepes jamiay? BeimosHsierca aum 3akon Oma Ha
yyacTKe Ienu ¢ Jammoi-guogom? Kak mokasaTh, YTO CKOPOCTDH IBU-
JKEeHUsI BJIEKTPOHOB B JlaMIleé 3HAUYUTEJIHHO OOJbIIIE CKOPOCTU BJIEK-
TPOHOB IIPOBOAMMOCTH B mIpoBoauHmKe? MoKeT Ju TOK B BaKyyMe
co3aBaTbCs MOTOKOM MOHOB? YeM oOT/IMYaeTCA MOCTOSAHHBIN TOK B
BaKyyMe OT TOKA B IOJYIPOBOAHUKE?

Pemmrator 3agauy Ha moBTopenue: ymp. Ha c. 407 (4).
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II. VIsyuenme HOBOrO MaTepuwaja MOKHO HaUaTh C KPaTKOTO CO-
00IIIeHUs yuyeHUKa 00 YCTPOIMCTBE U MCTOPUU HMPUMEHEHUSA dJIEKTPOH-
HOI JIaMIIBI.

Hasiee, MCHOJB3YsT OTKPBITYI0 MOJEJb JJIEKTPOHHO-JTYUYEBOM TPYOKU
(BJIT), yumrens KpaTKo msjaraerT marepuas o6 ycrpoiictBe SJIT. B Ba-
KYYMHBIX JaMIIaX TOK IIPECTaBJISeT CO00M MOTOKU 9JEKTPOHOB, ABUIKY-
mecs ¢ OOJIBIIION CKOPOCTBIO. JTU MOTOKU, Ha3BaHHBIE DJIEKTPOHHBIMU
Omy4YKaMu, TOJYYUINA IITUPOKOe IpuMeHeHue. PaccMaTpuBaioT UX CBOI-
crBa Ha npumepe OJIT: BaKyyM B CTEKJSIHHOM OaJlIOHe, KaTOJ B BHUIE
Y3KOro IWJIMHAPA, BHYTPU KOTOPOTO HAXOAWTCA HUTHL HaKaja, DMUC-
CHUs BJIEKTPOHOB, YCKOPEHME 3JIEKTPOHOB II0JIEM U (DOKYCHPOBKA IyYKa,
yIpaBJ/ieHre ITOTOKOM 3JE€KTPOHOB C IOMOIIBI0 JJIEKTPUUECKUX IOJIelt,
CO3IAaHHBIX MEXKJY BEPTUKAJIHHBIMU W TOPU30HTAJIBLHLIMU ILJIACTUHAMMU,
momnajaHue dJIEKTPOHHOIO IIyYKa Ha 9KPaH M CBeUYeHWE IIOCJIeIHEro.

IIpusnun pa6orsl IJIT usyuarorT meromoMm Gecenbl ¢ MOCTAHOBKOM
sKcmepuMeHTa. Bonpocwbt 0as opzanu3zayuu Gecedvl: IOUEMY CBETUT-
cAa skpaH? V3MeHUTCA JIM TOJOYKEHWE CBETAINErocs IIATHA, €CJIU
K Hemy mnomHectu maruuT? Ilouemy? (OTcioma BBIBOA O BO3MOIKHO-
CTH MAarHUTHOTO yIpaBjeHUsA.) Kaxk OTKJIOHUTCA CBeTAIIeecsd MISATHO
(9JIeKTPOHHBIA ITYyYOK), €CJM Ha TIOPU3OHTAJbHBIE (BEepTHUKAJIbHBIE)
IJIaCTUHBI TOAATH OT BhINpaAMUTeas BYII-2 mocTosHHOe HaIpsKe-
Hue? (Ormeuaercs, rae «+», rae «—».) IloueMy H3MEHSAIOTCA pe-
3yJIbTAThI ONBITA, €CJIM MCIIOJb30BATEH BBIIPAMUTENb B-24M? Psagom
c sxpanom IJIT pacmosararor KaTyIinky (oT mpubopa s JeMOHCTpa-
MY MarHUTHOTO TOJIsI KPYTrOBOTO TOKAa), MPOIYCKAaIOT IO Heil TOK OT
Beinpamuresia BC-4-12. Kax 1 moueMy OTKJIOHSETCS SJIEKTPOHHBIN
ayu? Kak 6bicTpo oH OoTKJOHsAeTcA? UTo mamenuTcsa Ha sxpaHe IJIT,
ecJiM yBEeJIMYUTH II0JaBaeMoe HampsyKeHue?

CBolicTBa IIyYKOB BaIllMCHIBAIOT B TeTpaib, 0000IIas BCE TO, UTO
HaOJOOAMM B 9KCIepuMeHTe. B YaCTHOCTH, BBIAEJISIOT IIPAMOJIMI-
HellHOe pacIpOCTpaHeHWEe JJIEKTPOHHBIX HIYYKOB, WX OTKJIOHEHUWE B
MOJIAX, CBEUeHMe dKpaHa IIOJ AeHCTBUEM 3JIEKTPOHOB, BBICOKME CKO-
POCTH W 3HEPrUI0 ABUKEHUS 3JEKTPOHOB. B 3akjioueHue o0paimiaroT
BHUMaHUe Ha npumeHeHme IJIT B ocmuimorpadge, MOKa3LIBAIOT OC-
IUJIIOTPAMMYy BBIIPAMJIEHHOTO AUOAOM IIEDEMEHHOTO TOKA.

III. B mauajyie 3aKkpemjeHus MaTepHajia MOYKHO PEIUTh eIlé aBe
WM TPU KaUYeCTBEeHHBIE 3a/a4YMu.

1. Ompegmenure, 4YTO HAXOAUTCA B 3aKPbITONl KOopoOKe. (O TBeT. Maruwur.)
KakoBa moisipHOCTH €ro moJirocoB?

2. Yemy paBHO Hanps:xeHme Mexay miactuHamu 9IJIT, ecim 3a Bpemsa
IBUJKEHUSA B IIOJIe BJIEKTPOHBI OTKJOHAMTCA Ha 1 mm? [limHa KaK-
IO IIaCTUHBI paBHA 2 CM, PACCTOSHUWE MeXXJy HUMHU paBHO 1 cM,
CKODPOCTH dJIeKTpOHOB pasHa 107 M/c.

3. Ymp. Ha c. 407—408 (13).
B xome Gecenbl ¢ KJaaccoM cjeAyeT IMOBTOPUTH IIPUHIIUI YIIPaB-
JIeHUs 9JEeKTPOHHBIMU IyukaMu. CBolicTBa TOKAa B BaKyyMe OOCYIK-

IaloTcsA [0 80npocam: KaKOBBI HOCUTENM ToKa B Bakyyme? Kakxos
xapakTep ux aBwkeHuA? (OrBetT. IIpamosnuHeiiHOEe, YCKOpPEHHOE.)
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B uém mnpuuwmua Takoro aBmKenua? (OrTBetT. [elicTBue moJis.)
MOKHO JM ONPENeJUTb CUJIY, NEeNCTBYIOIIYIO CO CTOPOHBI IOJS Ha
9JeKTpoHbI? KakuMmu 3akoHaMU MOYKHO ONMCATh ITOCTOAHHBIN TOK B
AJIT? Tlouemy OJIT moayuwmsia MIMPOKOE pacIpocTpaHeHU!e?

IV. Jomawmnee sadanue: § 118; II., Ne 572.

Ypok 10. DnekTpnyeckuin TOK B pacnnasax
N pacTBopax 3JIeKTPOJINTOB

3agauM ypoKa: U3YUYUTh MEeXaHU3M 00pas3oBaHUA CBOOOMHBIX 3aps-
OB B pacIjlaBaX U PaCTBOPAxX 3JIEKTPOJUTOB; MCCJIENOBATH 3aBUCHU-
MOCTBH COIIPOTUBJIEHUS 3JIEKTPOJUTA OT TEeMIepaTypbl; MO3HAKOMUTH
IIKOJBLHUKOB C MPUMEHEHUEM 3JIEKTPOJN3a B TEXHUKE; PAacCMOTPETH
rpaHUIbl IPUMEHUMOCTH 3aKkoHa Oma s 2/JIeKTPUUYECKOT0 TOKa B
9JIEKTPOJINTAX; IIPOAOJIKUTE (popMHUpPOBaHNEe YMEHUHN HAOIIAThL U
aHAJIM3UPOBATL (pU3UUYECKUe SIBJIEHU.

Ilman ypoka

Jdransl yporKa Bpemsa, mun IIpuémsbr u1 MeTOaBI
I. VlsyueHue HOBOTO Mare- 20—25 Pacckas. Becema mo Bompo-
puaia cam
II. CoBepIiieHcTBOBaHME 20—25 HemoHcTpanusa onsIiToB. Be-
3HAHUU U yMEHUH cema. Perenue 3amau
III. JomaiiHee 3amaHue 1—2 3amnnchk Ha JOCKe

I. Pacckas ciemyer JIOTHKe yYeOHUKA: DJIEKTPOJUTUUYECKAS UC-
conanus, SJIEKTPOJIN3, IPHMMEHEHNEe JJIEKTPOJN3a B IIPOMBIIIJICH-
HocTu. B Geceme oOGCY)KAAIOT B80MPOCHL: KAKOM IMPOIECC Ha3bIBAETCS
SJIEKTPOJUTUYECKON auccomuanueii? B uém oH cocromr? MOoKHO Jau

CKasaTb, UTO BOZA HUI'PAeT POJIb

MOHM3aTOpa B CJlIydyae 3JIeKTPU-

& % @ YECKOro0 TOKa B 3SJIEKTPOJIUTE?

@ Kaxk oOpasyrorcsa cBoOOmHBIE 3a-

@ PAILI B pacTBOpax M pacIljiaBax

%@ snexTposinToB? Kaxkue mporeccsr

) @ % MPOTEKAIOT B PACTBOPE DIEKTPO-

6 e JUTA IIOJ JIeHCTBUEM IIOCTOSIH-

HOro sjexKTpudeckoro moaa? Or

Yero 3aBUCUT MPOIECC DJIEKTPO-

amnsa? Kakoil mpolecc HasbIBa-
0T papuHUpPOBAHHEM MeIu?

II. 3akpereHue M3y4eHHOTO

HAUYMHAIOT ¢ PaboOThl HAJ PUCYH-

Q KaMM, PAaCKPBIBAIOIMMU IIPO-

Iecc SJIEKTPOJUTUUYECKON IUCCO-

Puc. 225 nuanuu. Ha pucynke 225, a, 0,

Zr o

i
S

D
E
S
E
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8, 2 M300pa’sKeHbl AUIIOJb MOJEKYJbl IIOBAPEHHOM COJIH, JUIIOJUA MO-
JIeKYJI BOJbBI, IIPOIleCC 00pa3oBaHUA CBOOOMHBIX 3apsmoB (COJIBBATHI) B
Bozie. PUCYHKM BBIOJHSIIOT B TETPAAsAX.

Ilamee OpPraHuW3yiOT BBINOJHEHNE OHSKCIEePUMEHTAJbHBIX
3ajgaHui.

1. OGbsAcHuTEe, HOUYEeMY IIPU IIOTPYKEHUHU JJIEKTPOLOB B OIUH
CTaKaH C JKUIKOCTHIO JIAMIIOYKA 3aropaeTcs, a MIpPU IIOTPYKEHUU B
npyroil Her. OGopygoBaHMe: ABA CTAKAHA — ONUH C AUCTUJLIM-
POBaHHOI BOJOW, NIPYroil ¢ MOACOJIEHHOI, ABa 3JIEKTPOJA, JaMIIOUKa,
UCTOYHUEK TOKa. ONBIT MOXKHO IIOCTA-

BUTH C IIepeMEeHHBIM TOKOM B OCBe- /,'r\
TUTEJBHOM CETM U COOTBETCTBYIOIEH | | o | |
. B

JIAMIIOYKOM, MOYKHO U C IIOCTOAHHBIM

TOKOM OT BhIOpaAMUress B-24M.
2. OO6bsacHUTE, UTO MNPOUIOUIET
C TOKasaHUAMHU TajJbBaHOMETpa IIpu

HarpeBaHUU pPaCTBOpA MEIHOTO KYIIO- o o
poca (puc. 226). Ilouemy? O6opy- -+
JOBaHUeE: raJbBaHOMETD OT JeMOH- Puc. 226

CTPAIlMOHHOTO aMIIEpMeTpa, peocTaT
Ha 500 Om, 50 MJa 5-TIPOIEHTHOTO pacTBOpa MEIHOTO KyIlopoca B
XUMUYECKOM CTaKaHe, MeJHble 3JIEKTpPoAbl m3 Habopa IopaukwmHa,
CIMPTOBKA WJU 3JEKTPOILINTKA, BbIIpaMureab BC-4-12. (OrTsBerT.
IIpu moBBINIEeHMU TeMIlepaTyphl BO3PacTaeT CTeIleHb AUCCOIHAI[UU
pacTBopa M yMeHbIIaeTcsA ero BA3KocTb. 00a (daxkTopa MPUBOLAT K
YMEHBIIIEHUIO COIIPOTUBJIEHUS BJIEKTPOJIUTA IIPU HATPDEBAaHUMU.)

3. UccnenyiiTe, Kak 3aBUCUT CHJIA TOKA B PAaCTBOPE BJIEKTPOJIUTA,
a TaKyKe KOJMUEeCTBO Meu, BBIJeJiAeMoe Ha 3JIEKTPOJAe, OT yBeJnmue-
HUSA HANUPAXKEHUA Ha DJIEKTPOJAX, YBEJIWUYEHUA KOHIEHTPAIUU pPac-
TBOpA, COIUIKEHUS BJIEKTPOIOB, OOJIBIIIEr0 MOTPYIKEHUS 3JIeKTPO/OB.
OGopynoBaHUMeE TO Ke, UYTO U B IpenbiayiieM omnbiTe. O Kosmue-
CTBe BBIAeNAMOIIelicd Meau CYAAT II0 MOKa3aHUSM rajJbBaHOMETpA.
PesynbraThl pelieHus ABYX IIOCJIETHUX 3a/Jad 3alUCBIBAIOT B TeTpa-
I, TAe IEePeuucCJSioT TaKyKe caydyayd MPUMEeHeHUs 3JIEKTPOJIm3a.

3aTeM KOJIJIEKTUBHO pasOMpaloT BONPOCHI YUeOHUKA.

Vuurenb MOKET HPEJOKUTL U TaKHe B0NPOCHl: N0 KaAKUX II0OP
OyeT IMPOAOJIKATHCA IIPOIIECC BJIEKTPOJIN3a MEJHOr0 KyIlopoca, eCau
B3ATHI YrOJIbHBIE BJIEKTPOAbI? MemHbIe 3JieKTpoabl? Kak K yrojbHO-
MY CTEePIKHIO MPUKPENUTh MEIHYIO IPOBOJIOKY, 00€CIIeUnB HAMEKHBIN
aJeKTpuuecKuil KoHTaKT? [loueMy Henb3d IpPUKacCATHCA TOJIBIMU PY-
KaMU K HEeW30JUPOBAHHBIM 3JEKTPUUECKUM MIpoBomam?

II1. Jomawnee 3adanue: § 119.

Ypok 11. 3akoH anektponusa Papaneq

3agaum ypoka: BBECTU 3aKOH dJIEKTPOJN3a; NATh IOHATHE «dJIEeK-
TPOXUMUUYECKNY SKBUBAJIEHT»; BBIICHUTH IPUUYUHHO-CJIEJCTBEHHbIE
CBA3U IIPU U3YUYEHUU SBJEHUH; IPOAOIKUTH (DOPMUPOBAHNE YMEHUS
peraTh 3amadm.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. BBoguasa uacTb 3 Coo01ieHre yYUTEIS

II. MIsyueHre HOBOTO MaTe- 20 Becena ¢ xnaccom. Pacckas

puaia yuuTenasa. 3alucu B TeTpa-
nax. Pabora ¢ yueOHUKOM

III. CoBepiteHCcTBOBaHUE 15—20 Pemenune 3azau

3HAHUU U YMEHU

IV. IloaBeneHue UTOTOB 2—5 3amnuch Ha JOCKe

ypoka. IlomarirHee 3a-

IaHue

I. B Hauajie ypoka y4yuTesb TOBOPUT O HEOOXOAMMOCTH IIepexoia
OT KAYeCTBEHHOTO ONMCAHUS SIBJICHUS JJIEKTPOJN3a K KOJHUUYECTBEH-
HBIM 3aKOHOMEPHOCTSM.

II. OcoGenHOCTL M3YUEHUA HOBOTO MaTepHajia COCTOUT B TOM, UTO
3akoH Papajesa BLIBOJUTCS HA OCHOBE 3JI€KTPOHHOM TEOPUH, T. €. Of-
HOBPEMEHHO C BBIBOJOM HAET IIOBTOPEHME MaTepHuaJa IPeIbIAYIIEero
ypoka. O0A3aTe/IbHO BBISIBISETCS 3aBUCUMOCTD 3JIEKTPOXHUMUUYECKOr0
SKBHUBAJIEHTa BeIleCTBA OT MOJIAPHON MAaccChl BeIlleCTBa W BaJIEHTHO-
CTH XMMHUYECKOTO 3JIEMEHTA.

B xauecTBe 00NOJHUMENbHOZ0 MAMEPUALA TIOJE3HO PacCMOTPETh
mpolrecc 9JIeKTpoJam3a Ha aHome. Hampumep, Ha aHome HeHTpasinsy-
IOTCSI MOHBI KMCJIOTHOI'O OCTATKA:

SO;2 — 2e — SO,.
XuMudecKn KHUCJIOTHBIM ocTaTok SO, OueHb aKTUBEH U BCTYyIIaeT

BO BTOPUUYHYIO peakIuio. ECiIu aHOI M3rOTOBJIEH U3 XUMUYECKU MAaJIO-
aKTUBHOI'O MeTajljla (IJIaTHMHA, HUKeJIb), To SO, pearupyer ¢ BOHOIi:

280, + 2H,0 — 2H,SO, + O,.

Orciofa HeTPYAHO IIOHATH, YTO KKCJIOPOJ BBIAEJISETCS B BHUIE IIy-
3BIPLKOB Ha aHome. Eciu Xe aHOJ MeAHBIN, TO HEeUTpPaJbHBIA pagu-
KaJl aKTUBHEEe BCTYIIaeT B pPeaKIIUMI0 C MEeIbI0, YeM ¢ Bomaoii. IlosTomy
BTOPUYHAS peaknusd HUAET C MaTepuajioM aHoma:

SO, + Cu — CuSO0,.

OGpasoBasiasicsa MOJEeKyJjJa MeIHOTO KyIopoca IepeXoAuT B pac-
TBOp. TakmMm o00OpasoM, B XOJe 3JEKTPOJM3a IIPOUCXOLUT PACTBOPE-
HUEe aHo/Aa, a B CJIyuyae ecJii B BaHHE HAXOAUTCA PACTBOP MEIHOIO
Kymopoca, KOHIIEHTpAIlUusd ero He MeHSeTCHd.

ITocnenuuii mpuMep MMeeT BasKHOe IIPUKJIAJHOE 3HAUeHHe: YKa-
3bIBAET HA YCJOBUS IOJYUYEHUS YUCTON Meau, TaK KaK OHa ocegaeT
Ha Karoje.

III. Tanee pemiaioT 3amaym IO OIPENeJIEHMWIO MacChl BeIlecTBa,
BBIJIEJIMBIIIETOCA Ha 3JIEKTPOAEe, HaXOXIAEHUIO CHJIBI TOKa B JJIEK-
TpoauTUYeckKo BaHHe. OmHa B3agaua pelnaeTcsa KOJJIEKTUBHO, a

270



IBe APyTrHMe — CaMOCTOATEJbHO C IOCIEAYIOIMM OOCYy’KIeHUeM B
KJiacce.
IV. Jomawmnee s3adarnue: § 119; yup. ma c. 407—408 (8, 9).

Ypok 12*. 3apsan anekTtpoHa. PeweHune 3apav
(pesepB yuutens)

3amaunm ypoka: chopMHPOBATH yMEHUE IIPUMEHSATH 3aKOHOMEDP-
HOCTU BJJIEKTPOJIM3a /MAJIA pacyéTa SJIeMEeHTApPHOI'O0 3JIEeKTPUUYECKOIro
3apAna, SJIIEKTPOXMMHUYECKOT0 SKBUBAJIEHTA BeIleCTBA, 3aTPavyeHHOU
3JI€KTPOSHEPTUU.
Ilman ypoka

Jdranel ypoKa Bpemsa, mun ITpuémsbr u1 MeTOaBI

I. TloBTOpPEeHME MaTepuaJia 10 PaGora yueHmka y [IOCKH.

OpenbIoYIero ypokKa

AHanu3 M NONOJHEHUS OT-
BEeTa

II. BeiBox Gopmyasl s 5 CamocroaTreabHas pabora B
pacuéra 3apsga JIeKTPOoHA TeTpagax

ITII. PemreHuve pacyEéTHBIX 25—30 Pabora ¢ gumakTuyecKuUM
Y Ka4eCTBEHHBIX 3a1au MaTepUuaIoM

IV. IloaBemenue WUTOIOB. 2—5 Coob11ieHre yUYnTes s

IlomarrHee 3amaHue

I. BrisBaHHBII K JOCKe YUYEHHK S3alliChbIBAeT BBIBOJ 3aKoHa Pa-
pazea. B aTo Bpema Kjacc 6e3 MOMOIIM YUUTEJs pelraeT 3amgaduy.

Breruuciaure BJIeKTPOXI/IMI/IquRI/Iﬁ 9KBUBAJIEHT cepe6pa.

BanenTHOoCTh, cepebpa M ero MOJISPHYIO MAacCy YYEHUKHU MOJIKHBI
YMeTh OIIPeNeJIUTh II0 Ilepuoaudeckou Tadbauiie siemenTos . YI. MeH-
neneeBa. Ilocie pemreHus 9TOI 3aJayM yYEHUKU CJIYIIAIOT paccKas
Y OOCKU W [eJIal0T IOIOJHEHUS.

II. Jamee yuuTesab CTABUT YyueOHYl0 3adaiy: WCHOJL3YsS 3aINCH,
OpuBeJEHHBIE HA JOCKE, CAMOCTOATEJNHHO HOoNy4yuTe (GOpMyay A
pacuéra sapsama sJeKTpoHa. Ilo oxoHuaHMM PabOThBI OOCYIKIAIOT B80-
npocoL: 3aBUCUT JIU 3aPAL dJIEKTPOHA OT BEJIUYMNH, CTOAIIUX B IIPABOM
yactu @Qopmyasl (16.9) yuebumra? Kaxwme BeIudYuHBI HEOOXOIHUMO
U3MEPUTDH IJIsI OIpeJesieHus 3apsfga 3JIeKTpoHa 1o ¢opmysie (16.9)?
Kakune mpubopbl a8 9TOM IeJW HYMKHO HMCIIOJb30BaTh? Kak paccum-
TaTh DJEMEHTAPHBLIN 3apsl, He HPOBOAA HUKAKUX uaMepeHuin? Yem
pasauJaTcs 3apAnbl dJIEKTPOHA W MOHOB HATPUS, Meau, XJaopa?

II1. ITesmecoo6pasHO pPEIUTh HECKOJHKO TUIIMYHBIX 3ajgad, Ha-
npumep II., Ne 576—578. Yuuresb Taxk:ke MOKET MCIIOJIb30BaTh 3a-
layd U BOIPOCHI PA3HOM CTEIEeHU CJIOYKHOCTH.

IV. IIo pesyabTaraM caMoOCTOATeJNbHOII paboThl yuamuxcs (pe-
IIeHue 3a/a4), KOTopasi BBIOOPOUYHO IIPOBEPAETCS YUUTeJIeM M0 XOAY
YPOKAa, BBICTABJIAITCA OIEHKHU.

Homawnee 3adanue: II., Ne 579.
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Ypok 13. DnekTpnyeckuim TOK B rasax

3amaum ypokKa: WU3YUYUTH SABJIEHUS, CBA3AHHBIE C HECAMOCTOS-
TEeJIbHONM M CAMOCTOATEJbHOM MPOBOAWMOCTBHIO TI'a30B; MMO3HAKOMUTD
IIKOJBHUKOB C MEXaHHu3MOM OO0pas3oBaHUsS CBOOOAHBIX 3apAINOB B
rase; pacCMOTPETh THUIILI Pa3pPsANOB U MX CBOICTBA.

Ilman ypoka

Jdranel yporKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. BBenmenue: miaH ypoka. 2—3 Coob11ieHre yUYnTes s
ITocTraHoBKa y4eOHOI TPO-
06JIeMBI
II. MsyueHue HOBOro Ma- 25—30 Pacckas. [lemoncrparnus
Tepuana onbITOB. Becema
II1I. Pemrenne 3agau 10—15 Pemrenne samaum y JOCKH
IV. HomarmrHee 3amaHue 1—2 Coo0111eH1e YUUTEIIs

I. Mbr :XmBéM Ha OHe BO3AYIIHOro okeaHa. OKpyskarolue Hac
dusuueckue ABJIEHUA NIPOUCXOLAT B Bodayxe. B armocdepe MBI Ha-
6JifolaeM HeMaJi0o MHTEPECHBIX 9JeKTPUUECKUX SABJIEHUI, TaKUX, Kak
paspesieHue 3JIEKTPUYECKUX 3apPAN0B MEXAY obJiakaMu UJIU 00JIaKOM
U 3eMJEH; 3JeKTPUUYEeCKMe TOKHU TPU JII000M Iorojae; Hambojiee sAp-
Koe, HO OmacHOe fABJIEHWE — MOJIHUIO U Ap. Il0aTOMy OUYeHb BayKHO
U3YYUTH, KAKUM 00pas3oM B rasax CYIIECTBYET JJIeKTPUUECKUH TOK.

II. Tasbl cocTOAT M3 HEUTPAJIBHBIX MOJEKYJ, II09TOMY B OOBIYHBIX
YCJIOBUAX OHU SIBJSIOTCA XOPOIIHUMH H30JsTOpaMu. BOT mouemMy MbI
nMeeM BO3MOJYKHOCTH HCIIOJh30BATh BO3AYIIHBIE BBIKJOUATENU (He-
MOHCTPAIIUAS OIbITA).

CraBar ombIT (puc. 227). OOGCY:KIAIOT 680NPOCHL: TIOUEMY pPasps-
skaerca asektpomerp? IIpomcxoauT s IepeHOC 3apAfO0B C OXHOU
IJIaCTUHBI KOHAEHcaTopa Ha Apyryo? Byger au mpoumcxoguTts pas-
pAOKa sJIeKTpoMeTpa, eciu yopaTh cnuuky (cuumproBKy)? Kakyio
posab urpaer maamsi? Belam i cBOGOAHBIE 3apAAbl B IPOCTPAHCTBE
MeKOy ImaacTuHamu 0 BHecenud maamenu? (OrBerT. Her unu 6b1am

B OUeHb MAaJOM KOHIeHTPAIlUU, IOpPSaKa
@) + 10° wactum B 1 m®.) Kak sro moxasarn?
U YTo TPOMCXOAUT C MOJIEKYJIaMH BO3AyXa
Opu HarpeBaHUU €ro IIJIaMeHeM CBeuu?

(OrBerT. IIpoucxonur moHMBAIIUA Tasa.)
WoHusamuss MOMKET OCYIIEeCTBIATHCI U
IpyruMm crocobamu. Bsléod: ecTh MOHU-
3amnus, CJIeJOBaTeJIbHO, €eCTh CBOOOAHBIE
3apAnbl U €CTh 3JEeKTPUUecKuil ToK. Eciu
MOHUBATOpP yOpaTh, TO HOBBIX MOHOB He 00-
pasyercs, a Te, KOTODPbIE €CTh, AOCTUTHYT

Puc. 227 9JI€KTPOJIOB WJIU PEKOMOUHUPYIOT.
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0 U 0 U
Puc. 228 Puc. 229

BospT-ammepHas XapaKTEPUCTUKA HECAMOCTOATEJNHHOro (C IIOMO-
IbI0 MOHU3aTOpa) paspdAna ImokasaHa Ha pucyHke 228. Bonpocol 0as
opzanu3ayuu Oecedbl: UTO CHaUaJjia IMPOUCXOAUT C CUJIOU TOKA IIPU
yBesmueHuu HanpsxkeHudA? Ilouemy? O 4uéM roBOPDUT TOPUBOHTAJID-
Has 4acTb rpadura?

IIpu ompenesiéHHOM HaUPAMKEHUU CHJA TOKA BHOBb HAUYMHAET
yBeanuuBatbesa (puc. 229). ITouemy 8TO BOBMOYKHO IIPW HEM3MEHHOI
MoOIIHOCTH moHm3aTopa? IIpu BBICOKOM HANPAKEHUUM Ha BJIEKTPOHBI
¥ HOHLI AeiicTByeT OOJbimasa cuia. K uemy sro mpusomut? Mooker
JIU 3JE€KTPOH, HAXOAAIIUNCA B CUJIBHOM BJIEKTPUYECKOM II0JIe, MOHM-
30BaTh MoJeKyay? HysKeH Ju B TaKOM cjiaydae IIPU TAKOM HaIpsKe-
Huu mouusatrop? Uro cranoBurcsa moHusaropom? (OTBeT. BricTpbie
9JIEKTPOHEI. )

ITo yueOHUKY IITKOJBbHUKU HUIIYT OTBETHI HA 60NPOCHL: TIOUEMY IIPU
GOJIBIIIOM HANPSYKEHUU YHNCJIO 3apAAO0B JIABUHOOOPAsHO BO3pacTaer?
Kakyio poJsib UTpaoT MOJOKUTEIbHBIE MOHBI B CYII[ECTBOBAHUU CaMO-
CTOATEJIBHOTO paspAna?

Tabruua 40
Tun paspsanga
Ycaosusa T . K .
JIeoIIui OPOHHBIN
T, Hyra Hckpa p
paspsn paspan
Cocrosune Paspe:xen- Bosayx Bosgoyx Bozayx
rasa HBIH ras
IToso:xernne | Hecarku Heckoabko Pasnoe Octpsrit
9JIEKTPOJIOB CaHTUMe- caHTUMe- 9JIEKTPOJ
TPOB TPOB
Hanpsaoxe- Hecarku, Hecarku Teicauu u Teicauu u
HUE COTHU BOJBT | BOJBT MUJLIAOHBI 6ojiee BOJIBT
BOJIBT
Cuna Toka Heckoabko Hecarku, Ilo coren Maunsie
MUJLIIH- COTHU TBICAY JLOJIN
amIep amIiep aMIiep aMIiepa
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Tunsl caMocTOATENIBHOTO paspsdama maydaroT mo taodauie 40. Tab6-
JUIy BbIUepUMBAIOT B TeTpaau. OMHOBPEMEHHO AEMOHCTPUPYIOT OIIBI-
TbI, WCIOJB3YIOT PUCYHKW, HOPUBOLAT MmpuMepbl. VICKpPOBON paspsan
TOKa3bIBAIOT C IIOMOIIBI0 3JeKTPOGOPHON MAIWHBI WUAW Ipudopa
«Paspan-1». OupenensitoTr Buna, BpeMs paspsana, HaOGJIOIalOT IIPO-
OuBaHme MaJIbIX OTBePCTUii B Oymare u mp. ODJIEKTPUUECKYIO AYTY
MOKHO mokasaTh B Bome (II9, ombiT 144). Tieromuii paspAn AeMOH-
CTPUPYIOT C IIOMOIIBI0 Ta30paspsSAHBIX TPYOOK C HEOHOM WJIU TeJu-
eMm. IIpsamo ot mpubGopa «Paspsaa-1» momcoegUHSIOT MPOBOAHUKU K
JIeKTPOJaM TPYOKH.

III. Pas6buparoT HECKOJIBKO 601npOCcOo8 Ha 3aKpeIlIeHWe OCHOBHBIX
mpefcTaBJIeHnil 00 SJEeKTPUUYEeCKOM TOKe B rase: B KaKOM cCJiyuae B
noHu3aTope obpasdyercs OoJiblitee KoJsimdyecTBo moHOB (puc. 230)? Ilo
BOJIBT-aMIIEPHON XapaKTEePUCTHUKE OMpeJesnTe: 0 KAKOT0 HAIPAKeHU
B rase ObLT HECAMOCTOATEJbHBIA paspan (puc. 231); mpu KaKoM HaIpsi-
JKEHHUU YCTAHOBUJICSA TOK HACBIIIIEHUS; TP KAKOM HAIPSKEHUUW BO3HUK
CaMOCTOSATEIbHBIN Pa3ps/l; B KAKOM CJIydae BBITIOJHIETCA IJIA ra3a 3aKoH
OMa; ueMy paBHO COIIPOTHBJIEHVE rasa [JId YKa3aHHBIX HATPAMKEHUI.

IV. Jomawnee 3adanue: § 120; yup. Ha c. 407—408 (12); II.,
Ne 584.

WNuguBuaya bHO IIpeAsaraioT 60NpOC: CKOJBKO CTOUT MOJHUSA?
(ITepenbmau . U. BamumarenpHasa ¢usuxka. — M.: Hayka,
1982. — Ku. 2. — C. 171.)

Ypok 14*. CoBepLieHCTBOBaHME 3HAHUA N YMEHUN

1. Bonpocvl 0as noemoperus: Kakoe siBJIeHWe Has3bIBAlOT HECcaMo-
CTOATEJNIbHBIM Ta30BbIM paspanoM? KaxkoB MexaHmaMmM o0pasoBaHUSA
cBoOogubIX 3apanoB? Kak oOpasyroorcsa cBOOOAHBIE 3apAgbl HPHU cCa-
MocTosATeJabHOM paspane? Kakwme zapsanbl SBISIOTCA HOCUTEIAMU
TOKa B cJy4yae BOBHUKHOBEHUSA HUCKDPHI? B ApPyrux cayuasax? ITouemy
IJIA CHUJIBI TOKA B TrasaxXx HeBBIIOJHHM 3akoH Oma? Kak BBIMIAZUT
ONBIT 110 pasdpsaake sjaextTpomerpa? (YUeHUK MOBTOPSET AeMOHCTpPA-
II1I0.)

II. ITomoGHBIE BOMPOCHI MOYKHO 3a4aTh UM IIPU PEIIeHUU K O J U -
YEeCTBEHHBIX 3ajadu, II0dTOMY PEKOMEHIyeM cpasy IIPUCTYIUTH
K JIeny. 3amauyd MOXKHO ITOA00OPATh WM W3 IMKOJbHBIX 3aJaUuHUKOB.

I, A
I MA
3
4 |
2 s |
1 9 L
1 |-
! | ! | ! | >
0 U 0 1 2 3 U,xB
Puc. 230 Puc. 231
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1. Yemy paBHA cHJa TOKa HACBIIIEHUS IPU HECAMOCTOSTEJIHLHOM TIaso-
BOM paspsAje, ecJd HOHHU3aTOp obpasyer execexyHzHo 10° map momos
B 1 cm®? Ilnomans kasxmoro siexrpoxa pasaa 100 cm?, paccrosHme
MeXIy HUMHU 5 CM.

2. Ilmockuii KOHAEHCATOD IOAKJIOUEH K MCTOYHUKY TOKa HANPAKEeHUEeM
6 kB. Ilpy KakoM MaKCHUMAJIbHOM PACCTOSHUU MEXKIY ILJIaCTUHAMU
BO3HUKHET paspsAl, ecJaMd yJapHas HNOHU3AIMUs BO3AyXa HAUMHAETCS
IpU HAIPSKEHHOCTHU dJIeKTpuuecKoro mojas 3 MB/m?

III. Jlyumie Bcero peIuTh HECKOJBKO KaUeCTBEHHBIX 3 KC-
NepUMEeHTAaJbHBI X 3aJaY, HaAIpUMepP TaKyIio:

O0BbscHUTE, IIOYEMY DPaspAKaeTca SJIEKTPOMETDP, ecau K ero KOHAYKTOPY
MOJHECTH CHUYKY (JeMOHCTPUPYETCS OIBIT).

Bonpocwvi: mouemMy 9J€KTPOMETD B OOBIYHOM BO3AyXe MeAJIeHHO
paspsixaerca? BroicTpee su OymeT paspssKaTbCs BJIEKTPOMETD, €CJIU
Ha Hero IoayThb?

KemaTenbHo pemuTh 3a7adyy Ha MCIOJH30BaHUE BOJIBLT-aMIIEDHOMR
XapakTepucTuku. MOKHO MOKAa3aTh BUAEODUILM.

IV. CamocToarespHass padora Mo BapuaHTAM.

V. [Jomawnee 3adanue: I1., Ne 582, 586. UngusunyaibHo — pede-
pat 00 yCTpoOMCTBe U IIPUHITUIE AENCTBUA dHeprocOeperaronieil JlaMIrbl.

Ypok 15*. Mnaama. MpakTnyeckoe uUcnosib3oBaHue
naasmbl

3amaum ypoka: IaTh IOHATHE O ILJIadMe, e€é CBOICTBaX W IIpUMe-
HEHUU; IPOMOJIKATh (hopMUpPOBaHUE yMEHUS OOBACHATH dJEeKTpuue-
CKUU TOK B ra3e Ha OCHOBE 3JIEKTPOHHBIX HIPEJCTABIEHUU.

Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
1. CoBepiireHCTBOBaHUE 3HA- 15—20 Pemmenne 3amau y [OOCKHU.
HUA W yMeHU IIuceMeHHOE pellieHue 3a7jau
mo KaproukaMm. Becexma
II. VIzyueHme HOBOTO MaTe- 20—25 Pacckas. IlemoucTpanusa
puaina ombITOB, Tabauikl. Becena
III. ITogBemenye UTOTOB. 3—5 Coob111ieHre yUnTesis

I[OMaIHHee 3ajaHue

I. C mesbio MOBTOPEHUA MaTepuaja pasdduUparoT HECKOJIbKO 80Mnpo-
Cc08: KaKue IPOoIlecchl 00eCIeyrBaOT YCTOMUYMBOCTh MYTOBOTO Pa3ps-
na npu csapke? ITouemy IIpOBOAA JUHUU BLICOKOTO HAIPSMKEHUSA He
HOKPBITHI M30JIMPYIOIell 000JI0UKO0MI?

3aTeM pelnamT 3agadgy.

OmpenennTe HAUPSKEHHOCTD DJIEKTPUUECKOrO IOJIA, IIPU KOTOPOUA MOJYKET
IPOMB0UTY MOHUBAIUA MOJIEKYJ BO3JyXa. OHEPIrUs HOHUBAIUN MOJEKYJ
Bosgayxa W, = 15 »B, gnuHa cBOOOZHOro Ipobera dJeKTPOHA IPU HOP-
MaJbHOM JAaBJeHHH paBHa 5 - 107* cm.
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ITo xomy pellleHUs 3aJaYl PEKOMEHAyeM OOCYAUTH CJIeAYIOIre
60npoChbL: KaKue SABJIEHUsS MPOUCXOAAT B MEKIJIEKTPOJHOM IIpOMeE-
KyTKke? (OrBer. CHauajla MOTEHI[UMAJbHAS SHEPrUA IIpeBpallaeTcs
B KMHETUYECKYI0 9HEPruio MBUKEHUsS JJIEKTPOHA, a 3aTeM IIPU Ha-
KOIIeHnu sHepruu no 15 sB m B3amMopaeilicTBUU 5JEKTPOHA C MO-
JIEKYJIOM TIPOMCXOMUT MOHUBAIUSA HEeUTPaJbHOM MOJIeKyJbl.) Kak
onmcaTh KOJMYECTBEHHO AaHHbIe IpeBpamieHus suepruu? (OTBeT.
eEd = W,_.) Ilouemy Ipu HOHUKEHHOM [aBJIEHNM rasa HOHU3AIUA
9JIEKTPOHHBIM yAAPOM IIPOMCXOAUT IIpW 0OoJiee HU3KOM HAIIPAMKe-
Hun? YTo OPOM3OUAET C DJIEKTPUUYECKOM Iyroil, ecJu CHUJILHO OX-
JaIUTh OTPUIATEJIbHBIN JJIEKTPOA? IIOJOKUTEJAbHBIA 9JIEKTPOX?
Kakwme ¢usuueckue sABJIEHUSA JeKaT B OCHOBE [IyroBoil cBapKu?
Kakoil Bpen HAHOCAT UCKPBI U dJIEKTPUUECKaAsd Ayra KOHTAKTaAM BbI-
riarouarensa? Kakue crmocobbl ycTpaHEHHUS STOTO SIBJICHUS MOXKHO
IPEeII0KUTD?

Onss meMoHCTpAIlM STOr0 SABJIEHUS IIPeABAPUTEIBHO COOHPAIOT
9JIEKTPUUECKYIO Ilellb U3 MCTOYHUKA TOKa, KAaTYIIKU W KJpJya. B Ka-
YyecTBe KATYIIKMW KCIOJb3YIOT IPOCCEJbHYIO KATYIIKY C 3aMKHYTBIM
cepaeunukom. HabGurogaror obpasoBaHMe HCKDPHI OPU Pa3MBIKAHUU
KJpua. 3aTeM K KJeMMaM KJIoda IIOJACOeIUHSIIOT 6aTapero KOHIeH-
catopoB Ha 0—58 MK®. OrTmeueHHOEe ABJIEHUE HCUE3AET, TaK KakK
emé 10 o0pas3oBaHUA MCKPHI IIPOMCXOMUT 3apsgKa OaTaped KOHIEH-
CcaToOpoOB, TeM CaMbIM HAIPS/KeHME MeKIy KOHTaKTaMU PAa3OMKHYTO-
ro KJII0Ua 3HAUYUTEJIbHO ITOHUIKAETCH.

II. Pacckas yuuTens OOJIJKeH OBITh KPATKUM. SaKpemnjeHue I3-
YYEHHOTO MaTepuajia OPTaHu3yeTcs IPU OOCYIKAEHUU B0NPOCO8: U3
KaKux yacTul, cocrouT miasdma? Kak moayuurs miaasmy? Ilmasmy
C KakKoil TeMIepaTypoil IoJiydyaloT B 3eMHBIX ycyoBuax? (OTBerT.
ITo 107 K.) Ot uero 3aBHCHUT cTeleHb MOHM3anuu miaasmbr? Kak mras-
Ma IIPOBOAUT dJieKTpuuecKuil Tok? Kak ma 3emie yIep:KuUBaiOT BbI-
coxoTeMIepaTypuyoo miasmy? KaxkoBo 3HaueHMe IJIa3Mbl?

Becema mpomoskaeTcss Ipu TOCTAHOBKE OMIBITOB. [liA meMoH-
CTpaluy MHOAOWPAIOT IIPOCTBhIE ONbLMbL: a) 3aKIKEHHas conuuka (ras
OKOJIO Heé ABJSAETCA ILJIa3MOU, MOATOMY BJIEKTPOMETD PaspsKaeTcs;
cM. puc. 227); 6) JaMIla JHEBHOI'O CBeTa; B) ras B 0ajlJIOHe HEOHOBOM
gammbel. O TpUMeHEeHUU ILJIa3Mbl MOYKET OBITh 3allJITAaHMPOBAHO KpAT-
KO€ BBICTYILJIEHUE IITKOJbLHUKA.

III. TTogBemeHMEe MTOTOB IIO BOIIPOCAM YUHTEJI.

IIpumeuanue. [JauHBIA YPOK MOKeT OBITH IPOBEIEH KaK KOH-
depermusa. asa 9TOro HECKOJbKO YUYEHHUKOB I'OTOBSAT JeMOHCTPAI[UU;
OQWH U3 IIKOJbHUKOB BBICTYIIaeT C 0030pOM JIMTEPATYypPhl, APYTOM
IOKJIaAbIBAET O IIPUMEHEHUU IIJIa3Mbl B TeXHUKE.

Homawnee 3adanue: § 121%; II., Ne 585.

Ypok 16. MoBTOpUTENbHO-0000LLaIOWMNIA YPOK
Homawnee 3adanue: § 122%; yup. ma c. 407—408 (1, 2, 11).
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