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

INPEJUCJIOBUE

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

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

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

B KHUre MCHoIbL30BaHbBI CIAEAYION[NE YCIOBHBIE COKPAIIIEHNS:

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

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

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

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

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

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

TEXHOJOTNN OBYYEHUA N TBOPYECTBO YUUTEJIA
(BMecTO BBeIEeHUS)

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

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

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

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

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



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

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

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



OB 9JIEKTPOHHOW ®OPME YYEBHHKA

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

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

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

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

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

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

Ypok 1. ®usuka u nosHaHme mMupa

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

Ilman ypoka

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

I[OMaH.IHee 3ajaHue

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

II. ITpuBeném pasBEPHYTHIA IJIaH M3YUYEHWA HOBOTO MaTepuasa.

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

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

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

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

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

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

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

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

Homawnee 3adanue: Benenue.

MNABA |I. KUHEMATUKA

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

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

Ilman ypoka

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

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

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

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

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

4. Janee pelrarT IPOCTHIE 3 a1 a Y u.

1. JlokaskuTe IIOCTPOEHUWEM, UTO OIUCAHUWE IIOJOKEHUS MaTepPUaIbHONI

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

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

Ypok 3. PeweHue 3agay

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

Ilman ypoka

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

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

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

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

2. Yto Taxkoe marepuajbHAad TOUKa?

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

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

4. Yrto Takoe cucrema orcuéra?

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

5. Yro mayvyaer KuHemaTukra?

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

Bapuanm 2

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

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

2. MeHsieTcs JIM IIOJIOKEeHME KHUIM, JesKalleil Ha croJie?

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

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

HUe MaTepuaJbHON TOUKU?

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

4. YTo Ha3BIBAIOT TEJOM OTcuéTa?

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

5. Ha pucynke 1 ToukaMy OTMEYEHBI MOJOMKEHUS AT ABUKYIIUXCS CIeBa

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

MeXAy ABYyMA OTMETKaMHK Ha BCeX II0-

Jocax oguHaKoBbI. Ha Kakoil mosoce

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

BTOPSAET CKaJsAPHBbIE M BEeKTOPHBIE

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

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

Ypok 4. PaBHOMepHOE MNMpPSIMOJSIMHEAHOE ABUWXEHUue
n ero onucaHue

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

Ilman ypoka

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

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

II. IsyueHue HOBOTO MaTepuaJja OPraHU3YIOT IO CJIEAYIoIeMy
HJIaHy:

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

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

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

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

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

Ypok 5*. PeweHue 3apaud

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

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

M/cC

_5,

_10,

Puc. 2

=100 1
=150 1

Puc. 3

1.

Bapuanm 1

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

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

Bapuaunm 2

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

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

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

Ypok 6*. OTHOCUTENIbBHOCTb OBUXEHUS

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

Ilman ypoka

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

radq

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

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

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

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

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

3. Ilo yuebHUKY mOJIy4aroT (POPMYJIY OJIA CJIIOMKEHNSI CKOPOCTEI.

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

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

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

Xl

Ypok 7. MrHoBeHHasi CKOPOCTb. YCKOpeHue

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

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

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

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

Ilman ypoka

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

I[OMaH.IHee 3amgaHue

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

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

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

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

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

3. CKopoCcTh U ypaBHEHUA ABUKEHUS MaTePUAJbHOM TOYKH TIPU

Av

PaBHOYCKODEHHOM [JBUIKeHUU. VI3 ompenesieHNA YCKOPEHUA ¢ = N
t

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

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

. o *f @ | 0

)

/1
N

Puc. 5

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

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

Ypok 9*. PeweHue 3apay

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

Ilnan ypoka

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

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

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

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

Kak ompemenurs monayib Iepemelrenus imapuxa? Kax ompemenuTs
BpeMsaA?

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

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

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

Ypok 10*. CBoOoAgHOEe nageHue u ero onucaHue

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

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémser 1 MeTOxBI

1. TloBTOpPEHUE 5—17 YcTHaA TpoBepKa peIeHust
3amaa

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

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

III. IloxgBeneHME UTOTOB. 2—3 BrigeneHnne riaaBHOTO

HomalrHee 3amaHue

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

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

JleMOHCTPUPYIOT Onbim: MajfeHre IIACTUINHOBOIO IIaPpUKA WM BATKH.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

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

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

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

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

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

- ~

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

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

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

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

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

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

III. KosneKTUBHO pemIaioT HEeCKOJbKO TUIMUYHBLIX 34 1ad.

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

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

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

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

Ypok 12*. PeweHue 3agay (pe3epB yuutens)

Ypok 13. MocTtynaTtesbHOEe M BpalwaTesibHOe ABUXEHue
TBEpAOro tena

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

Ilman ypoka

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

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

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

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

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

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

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

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

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

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

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

Ypok 14*. PeweHue 3apad (pe3epB yuurtens)

Ypok 15*. O6o0waowee nosropeHue. KoHtponbHas
paboTa

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

Ilnman ypoka

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

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

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

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

1.

\S]

w

KonrpoasHnas pabdora

Bapuaum 1

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

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

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

Bapuanm 2

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

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

'Ux,
M/c

40 |
30 1
20 4
10 1

M/c
20 1
154

10 1

0 1 2 3 45 tc

Puc. 10
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Bapuaum 3 (undusudyanvro)

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

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

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

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

FNABA 1l. SAKOHbl HbIOTOHA

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

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

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

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

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

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

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

— ompenensaATh Xapakrtep 3HaHus (pakKT, TUIIOTE3a, 3aKOH, IIPUH-
IUII, MOJeJb, TeXHUUYECKUIl 00BbeKT U Ip.);
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— IIPUMEHATH IIOJyYeHHBbIe 3HAHUA IJId O0BbACHEHUS OKPYIKaio-
IUX SBJIEHUN B NPUPOJE U TEXHUKE, OIeHWBATHh I'DAHUIIBI IIPUME-
HUMOCTY 3HaHU# (3akoHOB HpiloToHa, 3akoHa I'yka, momenm tema —
MaTepUuaJbHON TOUKH U Ap.);

— COCTaBJATH IPOCTEHIIMe 3afjaym 10 00pasIy.

Ypok 1. Tena n ux B3ammogemncrTeve. iBneHne MHepuumn

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

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI

I. IToBTOpPEHHE 10 Becena mo Bompocam

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

TepuaJia CyJKJAeHMe OIbIiToB. PabGora
Cc yUeOHUKOM

III. CamocTosTenbHass pa- 10 DpOHTAIBHBINA dKCIIEPUMEHT.

6ora 3amnucu B TeTpagu

IV. IloaBemeHue HUTOIOB. 2—3 BroigeneHue riaaBHOTO

MomarlrHee 3ajgaHve

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

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

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

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

KnnemaTura

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

o OmpeneneHre MEXaHNIECKOTO IBUKEHUSA; IIPUMEPEI
MEeXaHUYECKOro IBUKEHUS TeJI

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

o IIpocTpaHCcTBO U €ro CBOHCTBA;
onpeneJyieHNe CUCTeMbl OTCUETa

Monens

L4 MOIIeJIPI TeJada — MaTepraJbHasd TO9Ka )78
abCcoJIIOTHO TBEPAOE TEJIO

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

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

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

1
X=Xy + V.t +§axt2, Ve =Vpe T Ayt

l _ r C
Chepcraws
* OnucaHue CBOOOLHOIO MaEHN

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

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

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

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

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

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

<l

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

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

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

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

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

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

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

3amanue 2. [IpoumabimomaiiTe meii-

CTBUE JUHEHKU Ha IIOKOAINUMCSA IIIa-

:— puk. BoIimosHWTE PUCYHKH, Ha KOTO-

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

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

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

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

]
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Ypok 2. Macca — xapaKTepucTuKa UHEepPTHOCTU Tesna

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

OT UX HMHEPTHOCTH.

Ilman ypoka

IIpuémbr 1 MeTOaBI

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

ITocranoBka m obGCysKaeHTE
onwIiTOB. Becena

DpPOHTAIBHBIA dKCIIEPUMEHT.

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

3amnucu B TeTpagu
Brigenenue riaaBHOTO

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

MEHHOI'0O OoTBeTa.

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

crBue Tej? BLIIOJHUTE PHCYHOK.

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

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

o =

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

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

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

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

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

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

2

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

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

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

m_ %

Jy m, ~ a; H pacKpbIBaeT €€ CMBICII.

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

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

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

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

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

Puc. 20

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

Ypok 3. Cuna — xapakrtepucTuka AencTBus

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

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 mMeToaBI

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

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

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

III. IloxgBemeHME UTOTOB. 2—3 BrigeneHue riaaBHOTO

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

JlBoe IIKOJBbHUKOB IMHCBMEHHO PEeIaloT OOHY U Ty Ke 3ajgaduy.

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

mocje yjapa OCTaHOBMIMChL. UeMy ObLIa paBHAa CKOPOCTh BTOPOTO TeJja,

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

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

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

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

Bonpocvt 0as opzanusayuu Oe- H [%l

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

NamenuTca jiu HampaBJieHUE YCKO-

peHus, ecjau U3MEHUTHL HalpasJie- Puc. 21

Hue paelicrBusi? Yem pasimyaioTcsa

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

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

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

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

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

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

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

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

TATMBAIOT €ro TakK, 4YTOObI IIIaiida

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

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

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

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

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

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

Ilnan ypoka

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

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

B TeTpajnu

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

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

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

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

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

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

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

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

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

Jsnenne

paBHOMEpPHOE
IpAMOJMUHENHOE
opuyamrHa?
CGD KaK CTOpPOHa
YCKOpPEHHOE B3aVMOJEICTBIS

IBIKEHNE [TeJa

A e @ - r
Coancraa onucanus (Monenm)

OCHOBHbIE NOHATUA —

thm3myeckre BeNMUYMHDI 3aKOoHbI

* Macca * Hrrorona

o Cuya * Cu ynpyrocTu

* YcropeHue TATOTEHUA

* dysnyecKaa cucTeMa TpeHus

(MaTepuasbHAA TOUKA)

Chnencrasms

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

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

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

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

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

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

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

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

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

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

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

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

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

Ilman ypoka

Jdranbl ypoka

Bpemsa, mun

IIpuémbr 1 MeTOaBI

I. IToBTOPEHUE ¥ KOHTPOJIb

II. M3yuyenue HOBOTO Ma-
TepuaJia

III. CoBepiiieHCTBOBaHUE
3HAHUU W yMEHUH

IV. IloaBemenue WUTOIrOB.
IlomarirHee 3amaHUe

10—15

15—20

15—20
2—3

OrBeTBbl y [OOCKU. ¥CTHBIMI
ompoc

ITocTanoBKa u obOCy:KIeHUTE
oIBITOB. Becema

PelnleHue sKcIlepUMeHTAJb-
HBIX 3ajgau. Becema

3anucu B TeTpanu. Boige-
JIeHUe TJIaBHOTO

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

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

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

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

HOTO ypOKa.

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

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

e @aKThl B3AMMOJIEICTBUA TeJ

e OmucbiBaeMoe siBJIEHIEe — JBIVLKEHIMe TeJia IOJ,
JIeVICTBUEM IPYTUX TeJ

o IlonATHA: MHEpPMAJIbHAA CUCTEMA OTCUYETA,
MeXaHIYeCKoe NIBIIKeHMe U .

e dusnyecKkne BeJINYNHBL: YCKOpeHune, BpeMs 1 Op.

Monens
. Monem: TeJla — MaTeplraJibHasd TO9Ka

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

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

1 F .
a~F a~~— = a=— = ma=F
m m

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

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

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

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

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

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

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

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

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

IV. IIpu moaBemeHUM WTOrOB BHOBBL MCIIOJIb3yeTcs Tabuuiia 3.

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

Ypok 6*. MpuHuun cynepno3vuun cun. PeweHne 3apay

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

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

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

Ypok 7. Tpetuin 3akoH HblOTOHa — 3aKOH B3auMOAENCTBUS

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

Ilman ypoka

Jdranbl ypoKa Bpemsa, muu IIpuémsbr 1 MeTOaBI

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

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

Tepuasa ToB. Becena

III. OrpaboTKa U3y4YEHHO- 15—20 CamocroaTreabHas pabora:

ro marepuaa OIIBITHI, 3alUCHA B TEeTPagu

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

HomalirHee 3agaHue 0o0IIleHNe YUUTENS

44



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

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

Tabruua 4

B3aumopgeiictBue Tea

3Haem ¥Y3unaau

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

MyM [ABa Tesa F,,=F,,

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

+ neficreue, , TIPaBJIEHNIO, IPUJIOXKEHBI K Pa3HBIM
TeJIaM

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

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

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

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

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

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

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

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

HayKa CTPEMHUTCSA K TOYHOMY 3HAHUIO, K KOJUYECTBEH-

” HBIM XapaKTepucTuKaM. BoT moueMmy cJjenyeT IIOAPOO-

Hee PaccMOTPEeTh CUJIbI, AEHCTBYIOIME Ha Teja IIPU UX
B3aMOJENCTBUN.

Puc. 27 Il BBeJeHUs 3aKOHA WCIOJIL3VIOT IKCNEepUuMeHm.

YcramoBka wusobOpaskeHa Ha pucyake 27. K crosm-

KaM [AUHAMOMETDPOB IIPUKJIEEHBI PA3HBIMU IIOJIIOCAMU

N I%I KepaMudecKre MarHuThl. IIpu COMMIKEeHUUM MAarHUTHI

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

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

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

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

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

—

— — =
ma; = Fy; m  mya, = Fyp,.

C y‘-IéTOM TPpeThbero 3aKOHa AUHAMUKU IIOJIydyaeM

|
|.

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

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

o

—> — my |
ma; = —Myl,, wWIm —= = |
my

2l

46



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

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

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

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

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

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

DN~

O HO

OO

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

TeJb AAET YKasaHUsA 10 O(POPMJIEHUIO PeIlleHuUs.

Bapuanm 1

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

Bapuanm 2

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

IV. Hmozu ypora nmonBoaaT B (popMe KPATKOT'O MOBTOPEHUS TIJIaB-
HOTO: YTO HOBOTO H3yYeHO O B3aumomeiicTBuu? MOMKHO JU OTHOM
cujoii ommcaTh B3aumojericTBue Tea? Moryr Jix CHUJILI B3aMMOIEM-

47



CTBUS KOMIEHCHPOBaTh APYr apyra? IlpuBegure mpuMepbl B3amMO-
OeNCTBUA TeJ.
Homawnee 3adanue: § 24; yup. Ha c. 82 (2).

Ypok 8*. PeweHune 3apa4

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

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

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

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

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

nportén myts 0,5 m?

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

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

m - m -
—=>F [=>F
0 0,5 x, M
Puc. 31

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

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

Bropoit dakon HbloToHa myisg mMareprasbHON TOYKU MMeEET BUJ,

—

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

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

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

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

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

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

Q]

my
Puc. 32

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

Puc. 33

IV. Jomawmnee 3adanue: § 23*, 24; yup. Ha c. 82 (5); uHAUBULY-
aaxpbHo — II., Ne 130.

49



Ypok 9. NeoueHTpnyeckaa cucrema ortcuéra. MpuHumun
oTHocuTtenbHocTu MNanunesa*

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

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

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

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

III. Jomawnee 3adanue: § 25%, 26%.

Ypok 10*. OOoO6Lwalowee NOBTOpPEHUeE.
CamocTtosaTenbHas paboTta

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

Ilman ypoka

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

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

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

my="TKr

komon

mMo=1Kr m3=2 KT

Puc. 34

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

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

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

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

Bapuanm 1

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

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

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

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

SaxoHsl FbioToHa

ITepBsrii 3aK0H

Bropoii 3akon

TpeTuii 3aKoH

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

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

Puc. 36

rMABA lil. 3AKOHbl BSAUMOAENCTBUSA
B MEXAHUKE

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

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

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

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

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

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

Ilman ypoka

JdTambl ypoka Bpemsa, muu IIpuémbr 1 MeTOaBI

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

OUA AesATeJIbHOCTHA

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

¢ yu4eOHUKOM

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

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

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

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

Tabruua 6

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

IIpupoma B3ammMomenCTBUI

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

TAXKEHUe JI00BIX TeJ, | KMBaHUE 3apANO0B
UMEIOIIUX MAaccy

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

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

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

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

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

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

Monens
* Cuina ynpyroctu Fy, Kak XapaKTepPUCTIKa
IeicTBusa TedopMMPOBAHHOTO TeJja

* IIpupona cuibl yIpyrocTy — M3MeHeHue
DJIEKTPMUECKOT0 B3aVMOAENCTBIA YaCTUI] Tesa

Pacrarxenne | g ° ©

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

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

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

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

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

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

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

3. BOJIBIIIMHCTBO TEJI B OKPYIKAIOIIEM

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

dopmanuu, OeHCTBYeT CUJIa YIIPYTrOCTHU

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

PUCYHKOB BBISACHAETCA, KyJa IIPUJIOMKEe- Puc. 37

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

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

Ob0sexm uccnedosaHus: pesUHKA IJIUHON 15 cm.

OGopynoBaHUeE: Pe3UHKA, TUHAMOMETD W JIMHEHKA.

OTuér: mocTpoenue rpadmKa W BBIBOJ, OTBETHI HA BOIIPOCHI.

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

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

Ypok 2. JlabopaTtopHas pa6oTa
«AI3amepeHne XXECTKOCTU MNMPYXUHbI»

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

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

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

nusa AesATeJIbHOCTH

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

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

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

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

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

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

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

II. IlpuBeném mpumMep Pacy€ETOB.

—
L

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

OTHOCUTe/IbHAS IIOI'PEIIHOCTDh IIPM BBIYMCJIEHUN JKECTKOCTU pPaBHAa:

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

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

Ak = ke = 3 H/m.
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B wmrore mosryguaem oTBerT:

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

III. ITonBeneHME UTOTOB.

KoHTpoasHbIE 3agaHUA
Bapuanm 1

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

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

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

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

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

Ypok 3*. PeweHune 3apad (peseps yuutens)

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

1. Ompemennre, OAWHAKOBA JHU KECTKOCTL IIPYKUH, M300PaAKEHHBIX HAa

2

4

pucyHke 39.

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

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

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

Homawnee 3adanue: § 35%.

100r

ENTITITTS

rzzz
=z

My =1Kr Puc. 41

my=1Kr

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

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

Ilman ypoka

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

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

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

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

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

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

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

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

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

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

MooxHO M C TOMOIIbIO 3aKOHA BCEMHUPHOIO TATOTEHUS PACCUUTATH MAaCCy

Coanma?

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

Puc. 42
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Tabauya §

Cuina BCENYOFOro rslrorervsl

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

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

NMonens

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

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

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

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

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

Ypok 5. Cuna Tskectu u Bec Tena. HeesecomocTtb

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

Ilman ypoka

JdTambl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI

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

U AesaTeJIbHOCTHA

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

C yUeOHUKOM

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

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

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

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

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

M
F=G™ mM M
R mg=G— = g=G—.
F =mg R R

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

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

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

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

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

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

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

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

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

Ha 3emurto, Ha npyskuny.) Ilouemy BO3MOKHO aeiicTBUe

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ypok 7*. NMepBag KoCcMUYecKasa CKOpPOCTb

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

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

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

Ypok 8. Cuna TpeHus

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

Ilman ypoka

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Puc. 47

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

IefCTBUU CO CTOPOHBI AWHAMOMETPA, II0JIY-

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

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

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

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

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

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

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

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

Cvina TpeHvs

DaTrsl

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

IIpupona ssBIeHNSA — 5JIEKTPOMATHUTHOE
B3aMMOJENCTBUE

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

Monens

Cuna TPEeHNA FTp KaK XapaKTepMCTUKa OeVICTBIA
IIOBEPXHOCTIM Ha TeJIO

XapakTep CUJIbI TPEHU:

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

0) He 3aBuUCUT OT S TIOBEPXHOCT;

B) Finax nokos 00TBIIE Fogommmerms

T) Favenun MEHBIIE Feyonpemn

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

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

Criepn

ICTBY

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

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

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

W TpencKasaHUs pPe3yJabTaTOB JeiCTBUS LLgll

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

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

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

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

Ypok 9. JlabopaTtopHasa paboTta «U3amepeHune
KoadPUuLumneHTa TPEeHUS CKOJIbXXKEHUN»

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

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

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

KoHTposbHBIEe 3aaHUA

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

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

Ypok 10*. OO0OOLEHNEe U KOHTPOJIb 3HAHU

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

Ilnan ypoka

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

I. Beegenue.

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

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

III. CamocToaTenpHasa pabGora.

Bapuaum 1

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

Cyinibl B MieXaHixKe

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

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

Bapuanm 2

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

i | 2. BpeBHO PaBHOMEDPHO IEPEMEIIaloT II0 3eM-

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

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

Puc. 53

Bapuaum 3 (undueudyanivHo)

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

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

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

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

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

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

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

yriyOJI6HHOTO U3yUYeHUsA (PUIUKHU.

Ypok 1*. Marematnka — €3blKk PU3NKN

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

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

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

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

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

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

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

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

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

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

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

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

eneJierve XAPAKTe UCTIK

LIBYIKEerIZ] TeTl

Metopn onpeaeJeHusa

Xapak-
TepPUCTUKA . .
TeopeTu4YeCKuun JKCIIepMMEHTAJbHBIN
Koopanuara JVlcnionb3oBath lameputs B cucreme
YPpaBHEHMA IBUMKEHUA: OoTCcYéTa (B MOMEHT
BpeMeHN)
X = Xg+ Doyt
a,t?
X =Xo+ Vg, L+ 2
IIepeme- S, =X — X, 1. MonyJib iepeMeleHns
LIeHure . u3MepaAeTCcd JIMHEKOI.
$y=Y " Yo 2. HamrpaBJsienyie — oT
SR HadvaJla ABVMYKEHUA K KOHITY
S=4/Sz 8y
CkopocTb - 1. MonyJib niepeMeleHnsa
paBHOMED- D= S u3MepaeTCcd JIMHEKOI.
HOTO t 2. Bpemsa — wacamu u ap.
IOBVLKEHUA
N )
YckopeHne a = : AxkcesnepomMeTp
my 2 o
Macca T n Op. 1. MeTon B3auMoeiiC TBIA.
m, 1 2. BaBemBaHune
Cuta F=ma JnaamMomeTp
pryI‘OCTI/I F = —kx
Cua Femid 1. lunamomeTp.
BCEMMPHOTO 2. B3BemuBaHue.
TATOTEHNS mim, 3. Ha ocHoBe namepenusa
(cmita F=aG R2 MacCChl ¥ yCKOPEeHIA
TSKECTN)
Cuina F=ma IuHaMOMETP
TPeHNA F=uN
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Puc. 55
V2
Vo my
Mm/c ms
51
4 Y (B)
-
_)
31 FTp N
2] 7
1 mg
— o
0 123456 7t,c 0 X
Puc. 57 Puc. 56

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

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

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

IV. Jomawnee sadanue: II., Ne 133.

Ypok 2*. OBNXeHue Tena nog OevCTBUEM CUJIbl
yrnpyrocTtu

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

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

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

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

Yymg

Ha CuJa yOPYTOCTHM IIPH CYKATHUH

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

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

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

CUJIbI YIIPYTOCTH — OCHOBHAdA YyueOHas npobJema ypoKa.

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

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

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

IV. Jomawnee s3adanue: II., Ne 160.

78



Ypok 3*. OBMxKeHue Tena y noBepxHocTn 3emnam

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

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

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

3. Bamnuiure GopMyJay 3aKOHA BCEMHUPHOTO TATOTEHUS.

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

5. BanumuTre u moscHUTE (GOPMYJIY AJIA CUJIBI TAKECTH.

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

II. CucremaT3upyoOT 3HAHUA TEOPHUHU C HMOMOIIBLIO Tabammbr 12.

III. Pemenue 3agavyumn.

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

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

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

ol

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

iR
mg

v, = on + gyt,

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

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

L. By KoJIMHeapHa F, TpaeKTOpua — IpAMAs JUHASL

=const
v, =0, &, Y

v, =0 Ci) QTO *

a=
x=x,=const, l
a

<—
=

y y() +U0y

II. ¥y LF, Tpaekropus — mapaGoua

g =const

N

\ L
2 0 X

-
el

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

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

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

y=h-

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

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

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

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

Ypok 4*. PeweHue 3apad (peseps yuurtens)

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

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

Homawnee sadanue: 1., Ne 174, 175.

Ypok 6*. OBUWXKeHue Tesia non OeNCTBMEM HECKONbKUX Ten

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

IInan ypoka

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

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

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

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

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

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

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

IToesn maccoit 500 T mocjie MpeKpaleHusa TATH JJIEKTPOBO3a OCTAHABJIMBA-

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

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

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

BaeT nmaBjeHUre (CHja peakI[uU OIOPHI).)

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

[ TpoBosa.) Ho B sajmaue paccmaTpuBaercs

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

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

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

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

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

-ma = —F,,
0 =-mg + N.

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

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

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

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

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

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

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

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

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

Ypok 8*. PeweHue 3apay (pesepB y4utens)

B Hauajsie ypoxka pPeKOMEHIYeM peuleHue MUNUYHbLX 3a0ady.

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

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

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

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

Homawnee 3adanue: II., Ne 173.

Ypok 9*. KoHTponbHasa paboTa

FTABA V. 3AKOH COXPAHEHUA UMNYJIbCA

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

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

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

Ilman ypoka

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

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

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

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

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

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

IT1I. OpraHusyeTca KOJIIEKTUBHOE peIlleHue 3 aJa 4.

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

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

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

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

Pemenue. Cua TS)KeCTH U Cuia PEAKIIMU OMOPBHI KOMIIEHCUPYIOT

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

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

Co craJIApPHBIMU BeJIUYMHAMHN MOKHO HPOM3BOLUTL MAaTeMaTHUUe-

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

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

9YeHO BEPHO: = il Kak wusMeHAJICA HMIOYJbC IIoe3na IIPU

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

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

— -
mi)l mgz

> =

(a)

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

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

Ypok 2. 3aKOH COXpaHEHUs UMMyJbca

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

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

I. IToBTOpPEHUE.

II. ComepsxkaHue ypoka cjiefyeT JIOTUKe yueb-
HUKA.

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

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

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

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

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

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

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

HEeHHU % M - - My
A IPOeKIUil MMIYIbCA CHCTeMbI

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

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

Ypok 3*. PeweHue 3apaud

Ypok cTpouTca TPaLUIITMOHHO.

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

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

npexacraBiaeHo B yuebHuke (§ 39).

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

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

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

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

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

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

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

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

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

mras
PAKeTBL: Dy = J *Upgyr

HOM? YUTO MBI MOHMMAaeM IIOJ MAaccoil paKeThI?

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

Pemmaror 3amaum Ha peakKTUBHOE IBUIKEHUE.

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

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

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

Ypok 5*. PeweHue 3apay. CamocroaiTensHas paborta

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

Ilman ypoka

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

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

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

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

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

crkopocts nysiau 800 m/c.

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

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

Bapuanm 2

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

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

IV. Jomawnee s3adanue: II., Ne 202.

FNABA VI. SAKOH COXPAHEHUSAA SHEPTUU

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

Ypok 1. MexaHu4yeckass paboTa U MOLLHOCTb

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

Ilman ypoka

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

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

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

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

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

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

4. OmpepeneHnre MOIIHOCTA W €€ eIUHUIIL.

III. IIpemgyaraem pelIuTh CJAEAYIOIIHE THUIIWYHBIC 3 a1 adu.

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

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

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

Ypok 2. DHeprus Kak xapakTepucTuka COCTOSIHUSA
cuctembl. KuHetunueckas saHeprus

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

Ilman ypoka

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

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

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

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

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

He BOE Bropoe
coc'romme COCTOSAHUE

=

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

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

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

muv
Benmnuuna E = —5  XapaKTepusyeT COCTOAHME JBUIKEHUA Tesa;

OHa W IOJIyYHWJa Ha3BaHUE KMHETHYECKOU IHEPTHH.

III. KosnneKTUBHO pelIaloT 3ajgadu.

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

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

92



NupuBuayansHo mIpemjaraeTca sagada.

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

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

Ypok 3*. PeweHue 3apay (pesepB yuutens)

Ypok 4. Pab6ota cunbl Taxectu. PeweHne sapay

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

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxbI

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

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

HOBOT'O MaTepuaja Ka OIBITa

III. ®opmupoBanme yMeHUA 10 ITpumeps! pelleHusa 3amad

IV. Oomamuee 3amanue 1 Coo011eHne yuYnTesis

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

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

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

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

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

l

!

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

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

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

Ypok 5*. PaGoTa cunbl ynpyroctu. PeweHne 3apay

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

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

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

IIOKAa3bIBaeT JeliCTBUE, BBINOJIHSIET M3MepeHUe

F,H CMeIleHUs IPY)KUHBI, OIPeAesseT CPeIHIOI0

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

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

T

0 5 10 x,cM

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

Ypok 6. MNoTeHumanbHaa aHeprua. PeweHne 3apay

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

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

II. ITocsienoBaTEILHOCTE PACCMOTPEHUS HOBOTO MaTepumajia TaKoBa:

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

2. BcnoMuHAaOT ompeneseHre pabdOThI sl KOHCEPBATUBHBIX CHJI:
EAE  EAL

2 2

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

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

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

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

A = mgh, — mgh, u A =

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

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

3areM OpraHu3yeTrcs pelleHue 3ajJad M0 KapTOuKaM.

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

Ypok 7. 3aKOH COXpPaHEHUs 3HEeprum B MexaHuke

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

Ilman ypoka

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

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

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

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

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

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

E =E_ + E, = const.

ATOo OAVH M3 CAMBIX BEJUKUX 3aKOHOB (DU3UKU.

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

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

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

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

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

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

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

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

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

Ypok 9*. PeweHue 3apay

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

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

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

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

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

mvz

S = Fs = umgs.

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

IlpuBeném mpuMepbl 3agayd AJA PelIeHus Ha ypoKe.

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

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

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

Homawnee sadanue: 1I., Ne 245.

Ypok 10*. KoHTponbHaqa paboTta

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

Bapuanm 1

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

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

3. Teso GpoIlleHO BePTUKAJIBHO BBEPX CO CKOPO-

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

Bapuanm 2

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

10 x, cMm

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

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

Bapuanm 3 (undueudyanvbHo)

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

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

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

rMABA Vil. BUHAMUKA ABCOJIIOTHO TBEPAOIO TENA

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

PammonasbHO cHayajia M3yYUTh BOMPOCHI cTaTuKu. IIoKO# Tesa
B JAaHHOII cHUCTeMe OTCUETa SABJIAETCS BAKHEHIINM BHUIOM MexXaHuue-
CKOT'0 IBUJKeHUus. Pacuér 3maHuii, MOCTOB, COOPYsKeHHuii 6asupyercs
Ha 3aKOHAX 9TOr0 BHUAA ABMMKeHUs. Takum o0pasoM, M C IpaKTHUe-
CKOIi, 1 C MUPOBO33PEHUECKOH TOUKHU 3PEHUs BbIJeJIeHNe U U3ydYeHUe
paBHOBECHUs TeJI OIPABIAHHEI.
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B KoHIle raBbl AJA YIAYOJEHHOTO M3YUEHUS PACCMaTPUBAIOTCS
3aKOHOMEPHOCTH BpAaIlleHWsI abCOJIIOTHO TBEPIOr0 Tejia BOKPYI He-
TOABUIKHOM OCH.

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

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

Ilman ypoka

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

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

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

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

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

IIpesxme Bcero B mpupoje U TeXHUKE MbI €KeJHEeBHO BCTPEUAEMCS
C IefcTBUAMU, KOTOpble OrPAaHMYMBAIOT ABUKeHHe TeJji. Hampumep,
MOBEPXHOCTh, 3eMJIM OTPAaHMUYMBAET HAaIlle NBUMKEHWEe, PeJbChbl orpa-
HUYMUBAIOT OIBUXKEHUe moes3fa u T. II. Takue IPenAaTCTBUA ABUIKEHUIO
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Ha3bIBAIOT CBA3AMU. B Tabaune 13 yxkasambl Hambojiee TUNHNUYHBIE
ciayuam cBsaseli. [leficTBue CBsA3UW IO CBOEH IpUpOAe — STO AelicTBUe,
OHO OIIMCBLIBAETCS CHUJIOM, KOTOpas HA3bIBAETCS CHUJIOM PeaKI[UU CBsS-
3u. C YacTHBIM CJy4YaeM 9TON CUJLI MBI YK€ BCTPEYaJUCh — 39TO
cuja peakIuU OIOPbI N.

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

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

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

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

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

Puc. 74 Puc. 75
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Tabauya 13

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

siBneHuns IOKOs B CIICTE€ME OTCYETa

Bupabl paBHOBecuUs

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

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

S ﬁ@\\w )
P27 77772

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

3HayeHue

CTaTuKun 3aKOHBIL

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

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

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

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

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

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

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

ITpuBeném 3agaHM A Ui KOJUJIEKTMBHOI'O BBIIIOJTHEHUS.

1. Ha paBHOM pacCTOSHMM OT OCU BpPAI[eHUS IIOJBEIINBAIOT T'PY3bI
Becom mo 100 r, meiicTByIOIue Ha phiuar ¢ OAUHAKOBOM cujoii. Yemy
paBHa sTa cuua? OgUHAKOB JIX pe3yabratr AedicTBus cun? B uém sTo
BBIpaskaeTcA? 3aTeM Ipy3bl MOABEIINBAIOT HA PA3HBIX PACCTOAHUAX
ot ocu Bpamienusa (puc. 76). CoxpaHuTcsa Ju paBHOBecue pbIuara?
(Do orBeTa rpysbl MOAAEPKUBAIOT Ha JANOHAX WU YIEPIKUBAIOT PhI-
yar.) Kakoil BeIBOA cienyeTr craesaTh U3 OIIBITA?

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

2. Ha pas3HBIX PACCTOAHUAX OT OCHU BpAIEHUS IMIOABEIINBAIOT
pasHble TPy3bl. Phluar mpuwxXoAUT BO BpallleHUE, HO OBICTPO OCTa-
HaBJIuBaeTcA. llouemMy pbIUar HaXOAUTCA B pPaBHOBECUU, XOTS
TOUKHN NPUJOXKEHUS CuJ He uaMeHuauch (puc. 77)? Brickamure
OpefnoJiosKeHUusaA (THUIOTEe3bI), YUTO JKEe CTAaJI0 OAMHAKOBBIM. (Yuwm-
TeJb IOABOAUT K BBIBOAY: OAMHAKOBBLI IIPOMBBEIEHUS CUJ HaA pac-
CTOAHUSA IO MEPHeHAUKYIAPY OT OCH BpAIlleHUA OO0 JUHUN geii-
CTBUSA CHUJI.)

3aknuernue yunuTenasa: a) A XapaKTePUCTUKU AeHCTBUS CUJIBI
Ha TeJIo, UMeIIllee OCh BpAIleHUA, BBOJAUTCA HOBOE IIOHATHE <«MO-
MEHT CHUJbI»; 0) MOMEHT CUJILI OIPEeNeIseTCH...; MOMEHT CUJIbI CUM-
TAeTCs IOJIO}KUTEJbHBIM, €CJIM BPAIllaeT TeJO MPOTUB YACOBOM CTPEJ-
KM; B) IJIs1 paBHOBeCHs TeJjia ajredbpavyeckKas cyMMa MOMEHTOB CHUJI
IoJKHa OBITH paBHa HYJIO (cM. Taba. 13).

BreiBozx 3aKpemnisieTrcss IIPU PEIIEHUM IIPOCTEUINNX BKCIIEePU -
MeHTaJAbHBIX 3amgad: 1. Byger su phluar HaXOOUTHCS B PaBHO-
Becumu (puc. 78)? 2. KaxoBbl mokasaHus auHamomerpa (puc. 79)?
(Craugajsia miKaJja fUHaAMOMeETpPa IIPUKPHITA JINCTKOM OyMarwu.)

6. [asee ciemyerT paccKasd y4yuTesJs O BHAAX PaBHOBECHSI, O IIPU-
Mepax PABHOBECUS TeJl B IPUPOJAE U TEeXHUKe; IIKOJbHUKU 3amuceit
HEe BEIYT, OUBITHI IOACHAIOT C IIOMOIIbIO PUCYHKOB. [JlaBHOEe — pac-
KPBITH MHOTOOOpasue SIBJI€HUS PABHOBECUS.
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Puc. 79 Puc. 80

II. OrpaboTka M3yUEHHOTO ABJISETCA €CTECTBEHHBIM HPOJOJIMKEHU-
eM TOpeAbIAyINero aramna ypoka. OpraHusyercs BBIIIOJHEHUE DK CIIe -
PUMEHTAJbHBIX 3aJaHUMH.

1. OKCIepUMeHTaJIbHO MMPOBEPUTH CIPABEAJUBOCTH IIEPBOTO YCJIO-
BUsA (3aKOHaA) paBHOBecusA. [IoBTOpsieTcsa BapHaHT AEeMOHCTPAIIMOHHO-
ro onbiTa. OQUH W3 IIKOJBHUKOB BBIMIOJHSET OUBIT y JOCKH.

2. Nsmepurs pasuHble MOMeHTHI cuji. O6opygoBaHue: KEI00
JabopaTOpPHBIN, AWHAMOMETpP, JUHEWKa, IIeTJd M3 HUTH. SaJaHnsd:
a) OIpeneuTb MOMEHT CUJIbl IPH BpallleHuu KEaxoda BOKPYr Touku O
B BEPTUKAJBHOU IJIOCKOCTH, MPUKJAALIBAA CuUay B Toukax A, B, C
(puc. 80); 6) cpaBHUTH CUJIBI U MOMEHTHI CHUJI, CAEJATh BLIBOZ.

II1. Jomawnee 3adanue: § 51, 52%; yup. Ha c. 172 (3). Uegusu-
IyaJbHBIE 3a1aH U A: C IOMOIIbIO OBITOBOTO Ge3MeHa (ZUHaAMOMETPA)
U JUHEHKU ONpeNe/iNTh: a) Bpallamliie MOMEHTHI CTYJIa OTHOCUTEb-
HO pasHBIX OcCeli BpallleHWsA HPU PA3HBIX TOUKAX MPUJIOKEHUS CUJIBI;
0) MakcuUMaJbHOE 3HAUEeHVEe MOMEHTa CHUJIBI.

Ypok 2. JlabopaTtopHas pab6oTa
«MA3yyeHue paBHOBecus Tena nog, AeicTBuem
HEeCKOJIbKUX cun»

PaboTy mpoBOAAT IO TUMUYHON WHCTPYKIMHU (CM. yueOHUK), Bpe-
MsA BbIOJTHeHUs: oKoo 30—35 muu. TpebGoBanusa K OoTUETY: HasBa-
HUe paboThl, 000pyJOBaHVE, KpaTKasd Teopus (PUCYHOK, Ha3BaHUE
SABJIEHUA — PaBHOBECHWE phIuara, T. €. TBEPAOTO Teja C OChIO Bpallie-
HUS, TpaBUJia PAaBHOBECUWA AJA JAHHOIO ciiydyas), Tabuuiia, OIeHKa
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TOTPEITHOCTel, BBIBOJ O BBIMOJHUMO-
CTU IIpaBUJjia MOMEHTOB, DPeIlleHue 3a-
mad.

Ilpumepsl KOHTPOJXIBHBIX B3a-
oaHUMA.

1. IIpu KaKOM MOJIOMKEHUUN AUHAMO-
MeTpa IpU HOABEME TIpysa OyHeT BBI-
urpeiii B cuine? OGopymoBaHHUe:
pwiuar, rpys, auHamomerp. OTBeT 1O-
JYYUTh B XOZ€e 9KCIIEPUMEHTA.

2. OmpemennTs MaKCHUMaJIbHO BO3-
MOJKHBIN BBIUTPHII B CUJ€ [IJS IpPei-
JaraeMbIX HOYKHUIL.

3. UsyunTb, KaK M3MEHSAIOTCA II0-
KasaHus AUHAMOMeTpa IIPU IIepeMelre-
HUU TOYKHU NEeNCTBUSA CUJIBI OT TOUKU A
K Touke B (puc. 81). PucyHoK BBIIOJ-
HEH Ha JOCKe.

4. W3meHUTCA JU pPaBHOBECUE DPBI-
yara, ecjiu oba Teja IOTPY3UTH B BOAY
(puc. 82)? PucyHOK BBITIOJIHEH Ha [0-
cke. TeopeTuueckoe pelleHHe IIPOBE-
PUTH SKCIEPUMEHTOM.

Homawnee 3adanue: yup. Ha c. 172
(2, 4). nguBunyanbHO — 3agaHUe:
WCCIe0BAaThb, II0YEMY W3MEHAETCA Ha-
IpaBjieHre ABUKEHUS KATYIIIKN HUTOK,
€CTM TAHYTH 38 HUTh CHavajga CUJION
F,, a sarem cunoit F, (puc. 83). IIpose-
CTU OUBITHI, BBIIIOJHUTH PUCYHKHU C 00B-
acuenueM. (Ha pucynke 83 misa yuuress
TIOKa3aHa OChb BpAI[eHUs, WN300paKeHbI
IJIeYr CHJI.)

| O+Al 4 B |
Puc. 81
Iﬁ O J) |
Puc. 82
N
F2
' >
TS
d2
Puc. 83

Ypok 3*. CoBepLleHCTBOBaHME 3HAHUA N YMEHUN

3a,11atm YpoKa: OTpaGOTaTL 3HAHUA U YMEHHUA B BBIJEJIEHUN U

OIIMCaHUM ABJIEHUA PaBHOBECHUA TeJia.

Ilman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. IloBTOpPEHUE 10—15 IlpoBepka perrenus 3amad.
CamocroaTenabHasd pabdora
II. Pemtenue 3amau 25—30 ITocTanoBKa M OOBSICHEHINE
OIIBITA
III. IlomBemeHuUEe WUTOTOB. 3—5 OTBeTBI HA BOIIPOCHI
IomalrHee 3amaHue
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Puc. 84

I. Kpome mpoBepKu AOMAIIIHEr'o 3aJaHUsd, MOKET OBbITh OPraHM30-
BaHO IIOBTOPEHME W yraybjeHNe M3YyUeHHOTO MaTepuajia MpU paccMo-
TPEHUU 60MPOCO8: KAKOBHI BUABI paBHOBecus Ten? Kakoe paBHOBe-
cue Has3bIBAIOT yCTOMUYMBHIM (HeycToiuuBbiM)? B Kakom ciiyuae TeJo,
uMelolee ILIOMIaAbh OIOPBI, HAXOAUTCSA B YCTOMUYMBOM PaBHOBECUU?
ITouemy MsAY, KOTOPBIN JIEXKUT HA CTOJE, HAXOAUTCA B COCTOAHUU
0e3pas3InIHOTO paBHOBecusi? B KaKOM COCTOSHUYW DaBHOBECHUS HAXO-
OsTCSA HOMKHUIEI, BUcAllre Ha reo3zxe? Ilouemy uepemaxa, ONPOKU-
HyTasg Ha COUHY, He MOKeT O0paTHO IMepeBepPHYTHCS?

II. OcHoBHAs YacTh YPOKA MOCBAINAETCS PEIIeHUIo 3amad. VICIoIb3y-
I0TCSI Pas3HOOOpasHbIe IIPHUEMBI PAa0OThI: OJHOBPEMEHHOE pellleHre 3aJadun
y IOCKM W Ha MeCTaX; MHANBUAYAJIHLHOE PeIllleHre SKCIIePUMEHTAIbHOM
3a7lauyn, a 3aTeM OOBbACHEHWE BCeM YUYEeHUKAaM; TeOPEeTUYeCKOe peIlleHUe
KaYeCTBEHHOU 3a[auM U IOATBEPsKAEHNEe OTBETa OIIBITOM; PeIlleHMe 3amau
Ha KapTOYKax Ha BpeMs C OIeHKOI; pellleHue 3amad IO BBIOOPY U AP.

ITpuBegém mpmMepbl HECKOJBKUX WHTEPECHBIX 3a1ad.

].. Ka}c HU3MEHUTh pPaBHOBecCUe HOI[BeIHeHHOfI Ha HUTU IIPOBOJIOKU, HeE
VAJIMHAA U He yKopaduBad eé?

OrBeT. COrHYTh OOAUH KOHEII.

2. Tlouemy OZHO W TO K€ TEJI0O MOXXHO CTPOHYTHL C MECTA PA3HBIMU YCH-
ausavu (puc. 84)? (CHauajsia cTaBUTCA OIBIT, 3aTeM CJIEAYET TeOPeTU-
YecKOe pellleHre ¢ 0003HAUeHHMeM Ha PUCYHKAX MOeHCTBYIOIIUX CHJI.)

3. Ompepgenure cuny ynpyrocru moakoca AB

MoOmean KpOHI.T.ITefIHa, K KOTOpOMYy I1oAB€-

mrex rpys maccoit 500 r (puc. 85). Pe-

3YJIbTATHI IIPOBEPHTE 9KCIEPUMEHTAJIbHO.

HpHMe‘IaHI/Iel POJIb IIOAKOCa BBIIIOJI-

HAeT ,I[eMOHCTpaLIHOHHLIfI ANHaMOMETD,

poJsib GaJIKM — TPyOdYaTBHIA AUHAMOMETD;

yrojg usamMepdaeTcda TPaHCIIOPTHUPOM.

III. YecTHO TOBTOPSIOT BOOIPOCHI TEO-
puu.

Homawnee 3adanue: yup. Ha c. 172
(1, 5). UuguBuayaabHO — 3ajgaHUe:
OIIPEIeJINTh TIPEAeJbHBIM yroJ HaKJIOHA
KOpOOKa CIHNYeK, IIPU KOTOPOM OH CO-
XpaHseT YCTOMUYMBOEe paBHOBecuwe. 3a-
BUCHUT JIA YrOJl HAKJIOHA OT IIOJIOMKEHWS
KopoOka? MamMeHHUTCS U YCTOMUYMBOCTD,
Puc. 85 ec/ii KOPOOOK IIPUOTKPBITH?
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Ypok 4*. OCHOBHOE ypaBHEHME AMHAMUKU BpaLlaTesibHOro
OBUXeHUs TBEPAOro tena

Vpox MokeT ObITh OpPraHM30BaH KaK H3ydyeHHe HOBOTO MaTepua-
Jla ¢ OJHOBPEMEeHHOM ero orpaboTkoii. IIpenmosaraercsa akTUBHOE HC-
OJIb30BaHMeE coJep:KaHuA yueOHUKa. B 1ejiom coBeTyeM CJIeyIOIyIio
JIOTUKY y4YeOHO! mesaTeIbHOCTH.

Bonpocvt 0ns opzanu3ayuu Oecedvl: KaKue BUALI MeXaHUUECKOTO
nBrsKeHus1 TBEpmoro tena BaMm u3BecTHBI? (O TBeT. IlocrymarennHoe
JIBUIKEHME, BpalljaTeJbHOe NBUKeHMe.) [loueMy mocTynareabHOe JBUMKE-
HUe Tejia YCIIEITHO MOJAEJIUPYeTCS ABUKEHUNEM MAaTePUAbHOU TOUKM?
(OrBeT. Bece ToOuKu Tena OBMMKYTCA OOUHAKOBO.) MOKHO Ji Bparie-
HIUe TBEPIOTO TeJjia OIMCATH C IMOMOIIBI0 MaTepuaabHoit Touku? (O TBeT.
Her. Pasuble TOYKM Tejia B 9TOM CJIydae IBUIKYTCS I10-PA3HOMY.)

IToBTOpsIOT MOZENAh A0COJMIOTHO TBEPHOTO Tesaa. OOCY:KIAIOT, KaK
CTPOUTCA TaKas MOJEJb.

BeogsiTcA XapakTepUCTUKU HEPABHOMEPHOTO BpallleHus abCOJIIOT-
HO TBEPJIOTO TejJa OTHOCUTEJHLHO IIOCTOSHHON OCH: BEKTOD YIJIOBOH
CKODPOCTH, YIJIOBOE YCKOPEHUE, IOBTOPAETCA MOMEHT CUJIbI, BBOAUTCS
MOMEHT uHepiiuu. B mrTore (hopMyaupyOT OCHOBHOE ypaBHEHUWE IU-
HaMUKU BPAIlaTeJbHOTO NBUYKEHUS TejJa BOKPYI HENOABUIKHOM OCH.

Ia oTpaboTKM MaTepuaia MOYKHO IIPEIJIOMKUTH 80NPOCHL: KaKUe
CBOIICTBA TBEPIOTO Teja xXapakTepudyeT MoMeHT muHepiiuu? Yrto xa-
pakTepusyer momeHT cuiabi? (OTBeT. [leficTBue CUJIBI B 3aBUCHUMO-
CTH OT €€ IIeda.) ¥ KaxKoro oopydya MOMEHT WHePIUU OOJbIIle, eCJau
Macchl 00pydYeil OAMHAKOBLIE, a PaguycChl pasHbie?

Homawnee 3adanue: § 48%*.

Ypok 5*. 3aKOH COXpaHEeHUs MOMEHTa MMIYJibCca.
PeweHue 3apauy

B mauase ypoka (ppoOHTAJIBHO HOBTOPAIOT M3YUYEHHBIN MaTepHaJ:
B UEM 3aKJIIOUaeTCs MHEePTHOCTH Tes? Becerga jin mposBIAIOTCA UHEPT-
Hble cBoiicTBa Ten? Kakas (usuueckas BeJnUYMHA XapaKTepU3yeT
WHEPTHBIE CBOICTBA TeJia IIPU €ro MOCTYIaTeJbHOM ABUKEHUMU (UIu
B cllyuae, KOIJa ero MOYKHO MOIEJIMPOBATh MaTE€PHUAJIbHOU TOUKOIT)?
B kakom ciyyae y:ke Helb3d OOBACHUTH MHEPTHBIE CBOMCTBa Teja
TOJBKO Maccoi? OT uero 3aBuMCHUT MOMEHT wmHeprmuu mapa (c. 158
yuebnuka)? Uro xapaxTepusyeT yrjaoBoe yckopeHue? Kax saBucur
yrJIOBOE€ YCKOPEeHUe Teja OT MOMEHTa CUJIbl XU MOMEHTA WHEePIuu?

BBogAaT moHATHME 0 MOMEHTE MMITYJhCa KaK XapaKTEePUCTUKE Bpa-
IaTeJbHOTO MBUIKEHUA TBEpHoro Tejyia. Ilo yueOHMKY paccMaTpuBa-
I0OT ypaBHeHme MomeHTa umiyJbca (c. 160), dopmMyaupyoT 3aKoH
COXpaHEeHUsI MOMEHTa WMIIYJIbCA.

Iamee HEOOXOQMMO IIOCTABUTHL Onbim. B MeMOHCTPAIlMOHHOM Ba-
puaHTe OH omucaH B yueOHUKe. IIpu HEBO3MOIKHOCTU €ro ITpOBe-
OeHUsA MOYKHO IIOCTABUTL CJIEAVIOIIHWII IITPOCTOM OMBIT: Ha KPEIIKOu
HUTHU 3aKpenJieHa HeOoJIbIlIad raiika, HUTh NPONEPHYTA Yepe3 IYyCTOH
CTep:KeHb OT IIapWKOBOM PYYKM; CHaUajia IPUBOAUM TraiiKy BO Bpa-
IjaTeJibHOE ABUKEHVE B T'OPU30HTAJIBbHOM IIJIOCKOCTU W IIOCTEIIEHHO,
HOATATUBAs HUTh, YMEHbBIIaeM PAAUyC BpPaIlleHUsd.
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Bonpocvt 0ansa obcyxcdenus: rax HampasiaeHa cuiaa? (Orsert. Ilo
Hutu.) Yemy paBen momeHT cuiabl? (OTBeT. PaBen Hyiio, Tak Kak
ILJIeY0 CHJIBI PaBHO HYyJII0.) Kakoil 3aKoH coxXpaHeHUs BBHINOJIHSETCS B
ciyuae Takoro ABuskeHuA? UTO IMPOMCXOMUT C YIIOBOM CKOPOCTHIO Bpa-
menud raiku? (O TBeT. Macca ralilkKu IIOCTOSTHHA, PagWyC BPAIlleHUs
YMEHbIIaeTCsI, IPU COXPAaHEeHUU L yBeJIUUYUBAETCsS YIJIOBas CKOPOCTD.)

st orpaboTKU TeMbl YPOKa OPTraHM3YIOT Oeceqy IO BOIPOCAM
(c. 161 yuebuUKA).

Homawnee 3adanue: § 49%, 50% (zagaua 2).

Ypok 6*. KuHetnyeckas 3Heprua BpalliaTesibHOro
AOBMNXeHusa abconTHO TBEpAoro tena. PeweHune
3apayd

B mHauase ypoka opranmsyercs (DPOHTaAJIbHOE IIOBTOPEHMNE TEeOpUU
mo gonpocam: 4To Tarkoe Teso? UTo Takoe aGCOJIOTHO TBEPAOE Teo?
Ects 11 abcostoTHO TBEPABIE Tesa B ipupoge? Kak crpourcsa ata mo-
neab? (Orser. Cucrema MarepuaJbHBIX TOUYEK, PACCTOAHUNE MEKIY
KOTOPLIMM HEM3MEHHO.) B KaKMX MeXaHWYEeCKUX IBUIKEHUAX yda-
creyior Tena? (Orser. B mocrymarenbHoM u BpamiareabHoMm.) Kak
XapaKTepu3yoTcsa dTU ABM:KeHUA? Kak onuchIBalOTCA WHEPTHHBIE
cBoiicTBa TeJia mipu Bparlfenun? KakoBo ocHOBHOe ypaBHeHUE (3aKOH)
BpAIllaTEeJIbHOT0 ABM)KeHus abcoorHo TBEépaoro Tena? (IIpumeua-
HUe: 3aKOH Bcerga (GOPMYJIUPYETCS OJIS MOJENIH.)

ITonaTre 0 KMHETHUYECKON SHEPIruy BBOLAT C IIOMOIILIO YUYeOHMKA:
IIKOJBHUKN CaMOCTOATEJBHO UNTAIOT HeOOJIBIION (parMeHT TeKcTa
yuebHuKa (c. 160—161). Bonpocy. UIITyT HA OOCKe: KaK OUPEeNessieTcs
KUHETUYeCKAas SHEPTrus MOJeSu «abCOJIOTHO TBEpAOe Teso»? Mcmosbay-
eTcd JU TIPU STOM CTPOEHWE MOEIU M3 MaTePUATbLHBIX ToueKk? Vsme-
HUTCA JIU KUHETHWYECKas SHEPrusd, eCJIN IIePeIBUHYTHh OCb BPAIEHUA?

3aTeM KOJUIEKTUBHO OOCYKJal0T CUTYyalllio: [ABe ILJIaCTUKOBBIE
OyTBLIKU, IIyCcTas M B3allOJJHEHHAd BOJOM, HAXONATCSA Ha BepIIN-
He HAKJIOHHOHM IIJIOCKOCTU. ¥ KaKOW m3 OYTBHIJIOK IIPU CKATHLIBAHUU
CKOPOCTh IIOCTYIATEJIbHOr0 IBUIKEHUs OymeT Oosbline? 3aBUCUT JIU
ckopocTh oT Maccbi? CobOiarogaercsa Ju AJA STOTO ABUMKEHUS 3aKOH
coxpanenusa sHepruu? (Orset. ColOiromaercs, HO IIOTEHI[MAJIbHASI
SHEPrusi B 5TOM CJIyuyae pPaBHA KUHETHUUECKOM SHEPTUU IIOCTYIATElb-
HOTO U BPAIlATEJIbHOTO ABUIKEHUI TeJia.)

KoniekTnBHO, € TIOBTODEHMEM TEOPHUU, peIIalT 3axady 3
(c. 163 yuebHHUKA).

Homawnee 3adanue: § 49%;, wmHAMBUAYyaTbHO — 3amava 4
(c. 163 yuebHUKA).

Ypok 7*. NMoBTOpEeHue un cuctemaTusaumsa 3HaAHUN
(pesepe yuutens)

Ha YPOKe CHUCTEeMAaTUu3UPYIOT TeOpeTUuUYEeCKHue 3HAaHUA O IIPpUMEeHe-
HNY 3aKOHOB JUHAMMJKHU IIPDU OIIMCAHMM PAaBHOBECHUA TeJia, COBEPIIEeH-
CTBYIOT yMEHUHE pelllaTb 3aJgayvu.
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Tabauya 14
Mexannyeckas KapTyiHa Myupa

CsoiicTBa
¢ HemsmeHHOCTB,
TPEXMEPHOCTD, Cpencrsa
IIpoct- OLHOPOZHOCTD, onucaHUsA
PaHCTBO M30TPOITHOCTh * Cucrema orcuéTa
U BpeMsd IPOCTPAHCTBA * Hacsl
* OZHOMEPHOCTD, o Jlnneiika
OIHOHATIPABJIEHHOCTb,
M30TPOIHOCTD
BpeMeHu

Mopaenu Ten
dusnuyecKmne 00'beKThI —

¢ MaTrepnaJsbHas TOYKA
MaKpPOCKONIMYeCKHe Tejia

* AOCOJIOTHO TBEPOE TEJO

e Ympyroe Ttejo

MexaHnueckue IBJICHUS

KunemaTnuyeckoe onucanmue JuHaMu4ecKoe onucaHue
e PaBHOMepHOe mpsaMoJsMHEHOE e Ilokoit
o HepaBHOMEpHOe NIPAMOJVHENHOE * BzaumozeiicTBIE, €T0 3aKOHBI

e HepaBHOMepHOE KpUBOJIMHEIHOE

CpencrTBa omucaHus SIBJICHUI

Ilonsarus, pusu-

IIpuHIUIBL 3aK0HBI
YecKue BeJITUIUHBI
e IIytn ® TaJIbHOJEVICTBIUSA e HrioTona
¢ CropocTb e CYIIEePIIO3VILINY CILT e B3aVMOJECTBUI
e YckopeHUe o IIPUYMHHOCTY
e Cuta u 1p. e OTHOCUTEJIbHOCTU

Ypok 8*. O600LeHne: MexaHnyeckas KapTuHa Mmupa

IToBTOpEeHME m cucTeMaTH3aUI0 3HAHWN OPraHU3YIOT IIPU HC-
mosb3oBaHuM Tabaunbl 14. O pacmpocTpaHeHUN MeXaHUUYECKUX SB-
JIEHU# B NPUPOJE U TEXHUKE IIKOJHLHUKU JeJAaI0T KPAaTKUE TOKJIATHI.

Ypok 9*. UTOroBbii TECT N0 MEeXaHuKe
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Yactb Il. MOJIEKYNIAPHAA PU3UKA

Monexkynsapuaa ¢usura — paszges Gu3MKU, B KOTOPOM CBOHCTBA
BeIlleCTBa M3YYalOTCsA HA OCHOBE ero MUKPOCKOIIMYECKOTro (B YacTHO-
CTH, MOJIEKYJIAPHOTO) CTPOEHUA.

Hawub6osee mociaemoBaTebHO W MPUHIIUIIMAJIBHO METOJ MOJEKY-
JAPHOU (PpUBUKU paccMaTpUBaeTCA B CTATHUCTUUYECKOU (pusuke. Bor
IoYeMy IIOCJEeIHIOI0 OTHOCAT K (YHAAMEHTAJbHBIM (PU3UUYECKUM
TeopusaAM. Eé OCHOBHBIE UJEW M3JIOYKEHBI B HMEPBBIX TeMaX IITKOJb-
HOro Kypca. <PopMupoBaHMEe CTATHCTUYECKHX 3aKOHOMEPHO-
cTel ocTaéTcs OAHOM U3 TPYAHBIX 3aJad MEeTOLUKU OO0yueHUd
pusuke.

rJIABA VIil. OCHOBHbIE MOJIOXEHUSA
MOJIEKYNAPHO-KUHETUYECKOU TEOPUU

HasBanme riiaBbl IIOBTOPSAET TPAAMIIMOHHOE HAa3BaHNWE TJaBbI
yuebunKa. PaKTuUYeCcK HAUMHAIOT PacCMATPUBATLCA HAEU CTATHU-
cTuuecKoil pusuku. ['J1TaBHOe BHUMAaHUE CJenyeT yIeJuTb (DOPMU-
POBAHUIO CJEAVIOMIUX HHTEJJEKTYaJbHBIX W IIPAKTUUYECKHUX yMe-
HUMA:

— moHUMATh (3HATH cOoAep:KaHHe, apryMEeHTHPOBaTh HNCTUHHOCTDH
IpUMepaMu) OCHOBHBIE MOJIOMKEHUA MOJIEKYJIAPHO-KMHETUUYEeCKOH Te-
opuu (MKT);

— 00BIACHATHL OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSHUII Bellle-
CTBa €r0o CTPOeHHEeM, IBUKEeHNEeM W B3aNMOJEHCTBHEM COCTaBJISIO-
IMX YaCTUIIL;

— JaBaTh KaueCTBEHHBbIE 1 KOJMUYECTBEHHbBIE OIeHKMN IIapaMeTpPOB
MoJIeKyJ (pasMepbl, Macca, CKOPOCTb OBUMKEHUS, XapaKTep B3anMO-
OeficTBUA U 1OpP.) B PA3JMUYHBIX arperaTHbIX COCTOAHUAX BeIecTBa,
IPOBOAUTH IIPOCTEHUINNE PACUETHI;

— 00BACHATH (IO cxXeMe) MeTOoAbl OIIpelesieHUs PasMepoB MoJe-
KYJI, CKOPOCTH WX OBUIKEHUS.

ITpu yrayO6iéHHOM U3YyUYEeHUU IleJIecO00pas3sHO TPU IIepPBbIie TeMbI
o0beIUHNTL 104 HazBanueM <«CraTumcTuuecKas Teopus UIeaJbHOTO
rasa». B aTom ciyuae mocjenoBaTeJibHee paccMaTPUBAETCA CTATH-
CTUYECKUIA MEeTO[.

Ypok 1. OcHoBHble nonoxeHuus MKT

3amaum ypoka:

nosnasamedsvrovle: cHOPMUPOBATh IIPEACTABIEHNE O CTPYKType U
COlepPs;KaHM HOBOUM (DU3MUYECKOM TeOPHUM, OPraHn30BaThL YCBOEHME OC-
HOBHBIX mnoJoxxenuin MKT;

socnumameJibHble; BBECTU MOHATHUSA O CTATUCTHUUYECKOM U TEPMO-
IUHAMHWYECKOM METOLAaX W3yUYeHUs CBOMCTB BeIeCTBA, BBLIACHUTH
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pas3auuusA TeIJIOBOM M MeXaHWYecKoll (opM IBUIKEHUS MaTepuu,
IIOKas3aTh IIPAKTHUYECKOe 3HaueHWe 3HAHWU II0 MOJIEKYJISApHON (u-

3UKe;

passusarwwue: GopMUPOBATH MOTHUBAIIMIO IIOCTAHOBKOII ITO3HABAa-
TEJBbHBIX 3a7ja4, PACKPBITHEM CBASU OIBITA U Teopuu, (QOPMUPOBATH
yMeHUe aHaJu3upoBaTh (PaKThI NpU HAOJIIOMEHUN SBJEHUN, IIPU pa-

6oTe c TeKCcToM yueOHHUKA.

Ilman ypoka

Jdransl ypoka

Bpemsa, mun

IIpuémsr u1 MeTOaBI

1. Beenenue: 00BEKT U TIpPE-
MeT MOJIEKYJIAPHON (DUBUKU
II. OcHOBHBIE ITOJOKEHUS
MKT

III. OrpabGoTka M3y4YEeHHO-
ro marepuasia. CamocTos-
TelbHas pabora

IV. IlogBeneHre UTOTOB.
HomatrHee 3amaHVe

10—15

15—20

10—15
2—14

Pacckas yuurens. Becexa.
PabGora ¢ yueGHUKOM

HemoncTpanusa onbsIiToB. Be-
cega

Brimosnnenue samanuit

OrBersl Ha Bompockl. Co-
O0IIleHre YUUTeNs

I. MaTepuay BBeleHUSA YUUTENb O0BACHSAET, MCIIOJAb3Yys Taoauiy 15.

Tabauua 15
XapaKTepuCTUKa CHCTEMBbI
Bupn
ABUKEHUT Xapakrep BzaumoneiicTBue
O0BeKT
IBUMKEHUST (Tum 1 ap.)
Mexaunuueckoe | Makporesa ITepemernienue T'paBuranuoH-
B IPOCTPAHCTBE HOe. JJIeKTPO-
OTHOCHUTEJIHFHO MarHuTHoe (Ipu
IPYTUX TeJ COIIPUKOCHOBE-
HUU TeJ)
TensoBoe YacTuipel, us XaoTuuHoe IBU- | DJIEKTPOMATHUT-
KOTOPBIX COCTO- JKeHUe YacCTHII. HOE: a) MeXAy
UT TeJo. Hsmenenue YacTUIIAMU Ma-
Maxpocucrema mapamMeTpoB KPOCHUCTEMBI;
MaKPOCUCTEMBI: 0) mMexay ma-
p, T, ... KpoTejaamMu

Bonpocvt dns opeanuszayuu Gecedvl: Kaxue GusudecKkue 00bEKTHI
(cucTembl) m3yuyaeT MoJieKyJasapHasa dusura? M3yuaroTcsa Ju 9T 006-
€KThBI B MexaHI/IKe? KaK pPa3yinuuTh MEXaHUYECKUEe U TEIlJIOBBIE ABJIe-
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aHus? Ilouemy IJis omMcaHUSA TMOBeNeHUS Ias3a HCIIOJb3yeTCS CTATH-
cruueckuii meron? (OrBeT. HeT BO3SMOMKHOCTU OIIMCATH IIOBEIEHIE
Ka)KJoil 4acTUIhl 3aKOHAMUM MeXaHWKHU...) KaKoll u3 ABYX METOJOB
Wcce0BaHUsA BeIlecTBa MO3BOJIAET IJIy0sKe M3yUYUTh CBOICTBA Bellle-
crBa? IlpuBenuTe mpuUMephl TEIJIOBBIX SBJEHUM, MPOUCXOAAIUX B
KJiacce, noma, Ha yJuile. KakoBo 3HAUeHWE TEIJIOBBIX SABJEHUN B
npupose u TexHuke? KaxkoBo sHaueHUe 3HAHUM MO MOJIEKYJISPHOMR
busuke A HAYKU U TeXHUKU?

IIpu 3HAKOMCTBE CO CTPYKTYPOH MOJIEKYJISAPHON (DUBUKU BBIAEJA-
IOT «YTO UBYUYEHO» W «UTO OyJeT M3ydaThbCsi», MOBTOPAIOT OTAeNbHbIE
moJIoKeHusA U (QopmMyaupoBKu. Ilpum paboTe ¢ yueOHMKOM YUYHUTEIb
obpalaeT BHHMaHUWE HA IIOCTPOEHMUe pasjeiia B I€J0M, OPraHU3yeT
OTBeTHI HA BOIIPOCHI B KOHIE MepBOro maparpada, 3amaéT BOIPOCHI
M0 pHUCYHKaMm U T. [I.

II. KakoBOo cTpOoeHME OKPY/KAIOIero Hac BelllecTBa — OJHA U3
caMbIX (PYHIAMEHTAJbHBIX W BEUHBIX Mpo0geM (pusuKu. AMepuUKaH-
ckuii (pusux Jgaypear HobGemeBckoii nmpemuu P. Peitaman (1918—
1988) ntucan: «Ecam 6b1 B pedyabTaTe KaKOW-TO MHPOBOM KaTacTpo-
(bl Bce HaKOIJIeHHbIE HAYyUYHbIE 3HAHUS OKA3aJMCh Obl YHUUTOMKEHBI
U K TPAAYIIAM TOKOJIEHUSAM KWUBBIX CYIIECTB Tepelia Obl TOJIBKO
onHa @¢pasa, TO KakKoe YyTBep:KAeHWe, COCTABJIeHHOEe U3 HauMeHb-
IIIero KOJMYeCTBa CJIOB, HPUHECJIO ObI HAMOOJBITYI0 WHMOPMAIIUIO?
S cumraro, yTo 3TO — aTOMHAasA rumnoresa...» (PelfHMaHOBCKUE JEK-
muu o ¢usuxke. — M. : Mwup, 1976. — T. 1—2. — C. 23). Bor
KaKOBO 3HaueHWe 3HaHWU o cTrpoeumnn BeiecTBal B XIX B. Ha ocHOBe
MHOTOJIETHUX HAOJIIONEeHUN SABJICHUN, (GOPMYIMPOBOK TUIIOTE3 U UX
OIIBITHOM HPOBEPKU OBIIN OMIpeHesieHbl TPU HanboJiee TPUHIIUIUATD-
HBIX TEOPETHUUYECKUX ITOJIOKEHUS TEOPUM CTPOEHUS BeIlecTBa.

1. BemecTBo coctout u3 yactun. Emié B IV B. 10 H. 5. IrpeuecKuit
yuénbiii [[eMOKpPUT BBICKa3aJ T'eHHAJbHYIO Turortedy: «Bcé cocrout
13 aTOMOB... BEI[UA OTJAUYAIOTCSA APYT OT APyra aToMaMu, U3 KOTOPBIX
COCTOSIT, UX MOPSAAKOM U IIOJOKEHUEM...»

Kakwue ke ombITHBIE (hAKTBI TOBOPSAT B IOJIB3Y TAKOTO IIPEAIIOJIO-
sKeHusi? Bo-TiepBBIX, 9TO BO3MOYKHOCTBL [eJIeHHUs BellecTBa. BcTpe-
yaJii JU BbI B CBOeH JKM3HU TeJjla, KOTOPbIe HEeJIb3sd pa3genTh Ha
yactu? Bo-BTOpPBIX, 9TO OPOYHOBCKOE ABUKEHUE, NOKas3bIBaloIllee pe-
aJIbHOCTH CYII[eCTBOBAHUA dYacTUIl BerlecTBa (MoJsiekyia). Ho aTo Bcé
IoKasaTeJbCcTBa KOCBeHHbIe. MOKHO JIM HEIlOCPeACTBEeHHO HAOI0IaTh
MeJIbUaiiMe 4YacTHUIlbl BelrecTBa?

Onvem 1. Oxkpawusarnue xwudxocmu. Ilouemy HEOOJIBIIUM KpU-
CTaJIJIOM MAapTaHIIOBOKMWCJIOTO Kajius MOKHO OKpacuTh Bomy? O uém
CBUIETEJHCTBYET NMPOHUKHOBEHME OJHOro BeiecTtBa B apyroe? (OT-
BeT. O CcyIiecTBOBaHUU IIPOMEKYTKOB B BellleCTBE, T. €. O AUCKDPEeT-
HOM ero cTpoeHnu.) O 4éM CBUAETEJIbCTBYET PABHOMEDPHOCTH OKPaCKU
pactBopa? O uém CBUAETEILCTBYET OcJiabjieHre OKPACKU II0 Mepe IO-
0aBJIeHUA BOLBI?

Onvim 2. Onpedenenue pasmeposé monekys. Ilouemy Ha mOBepX-
HOCTHM BOJbI ILJIOIIAa[b ISTHA HE YBEJIUYUBAETCS OECIPENebHO IIPU
pacrexkanuu Kamiau Mmaciaa? Kak cxemarmuecku (MoIeabHO) m300pa-
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3UTH pe3yabTaThl ombiTa (puc. 86)? Kak omeHUTH pasMepbl MOJEKY.JI
Macja C IIOMOINBIO JaHHOro ombiTa? MHOro Jiu MOJIEKYJ B Karie?
Crosxkuass i 3TO0 (pusmMuecKas cucrema?

Bupn cBepxy Bup coory

Boga

Puc. 86

2. YacTuupl BeleCcTBa XaOTHUUYHO IBUKYTCH.

Bonpocvr 0 o6cyxidenus: Kakue YaCTUIBI yYacTBYIOT B OpoOy-
HOBCKOM aBM:KeHuu? B uém sakjiouaercss OGPOYHOBCKOe IBUKeHUE?
KakoBbel xapakTepHble ocobernuoctu storo saBiaeHus? (Orset. Xao-
TUYHOCTDH ABUKEHUSA YACTUIIBI, HEIIPEPHIBHOCTD, YCUJIEHNE ABUIKEHUS
Cc HarpeBaHUEM, yMeHbIleHUe 3(hdeKTa ¢ YBeJIUUYeHNEeM MAacChl YacTH-
nel.) Ilouemy OpoyHOBCKasA dYacTHIla ABU)KeTcsa xaoTudyHo? Ilouemy
OHA He OCTAHABJIMUBAETCH?

HasoBéM HECKOJIBKO BapMaHTOB JeMOHCTDAIlUM XAOTUYHOI'O IBU-
JKeHus: yacTull. TpaguIlMOHHO HCIIOJIb3yeTCA MeXaHUUecKas MOJesb.
I9MOIMOHAIBHO BOCIPUHUMAETCSA ONBIT II0 HAOJIIONEHUWIO ABUMKEHUSA
MeJKOPa3aApPo0JeHHBIX YACTHUI[ KepaMUUYeCKOT'0 MAaTrHUTA, TOMEeIEH-
HBIX B CTEKJIAHHBIN COCY[[, KOTOPBIII HAXOAUTCA B IIEPEMEHHOM Mar-
HUTHOM TI0Jie TpaHcdopmaropa.

Onvim 3. Juppysusa 6 zasze (mudxocmu ). Ilpoine Bcero ocyiie-
CTBUTH PACIIPOCTPaHEHWE 3aIlaX0B OHEKOJIOHA, MYXOB, HAIIATBIPHOTO
cuupTa. B IpoeKIuu ¢ MOMOINBI0 KOJOCKOIIA MM OITUYECKOI CcKa-
MbUA MOJKHO IIPOJEMOHCTPHUPOBATH AUMPPY3UIO0 UACTHUI KPUCTAILIUKA
MapraHIOBOKHUCJIOTO KaJusA IPU ero pacTBOPeHWH B Boze. (3ameTum,
YTO CYIEeCTBYeT IpobJieMa MCKJIIOUYEHUS KOHBEKIIHH.)

Bonpocvl 0 opzaHusayuu Oecedbl: KaK JOKAa3aTh, YTO B OIIBI-
Te HaOJIOfaeTcAa OeHCTBUTENBHO IIPOHMKHOBEHWE YAaCTUI[ OJHOT'O
BemiecTBa B apyroe? Ilouemy pacmpocTpaHeHte 3alaXx0B CJIYMKUT
apryMeHTOM B IIOJIb3Yy THUIIOTE3LI O TEIJIOBOM ABUXKEHUU MOJEKYJI?
C OoAMHAKOBO# JI1 CKOPOCTHIO PaCIPOCTPAHSAIOTCA pasHble 3amaxm?
Kaxk sto mokasars? Yem 00yciioBJeHA CKOPOCTH PACIIPOCTPAHEHUA 3a-
naxa? Kak XaoTWUHBIN XapakTep ABUKEHMS YACTUI[ BJIMSIET HA pac-
npoctpaHenue 3anaxa? I[IpuBeauTe MpUMephl IPOABIEHUA AUDDY3UuU
B IpHUPOJE, IPUMEHEeHUsS B OBITY U TeXHUKE.
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3. HacTHuupl BemecTBa B3aMMOIEHCTBYIOT

Bonpocvt 0na opzanusayuu Oecedvl: 4TO OBLIO OBI, ecau OBI ya-
CTHUIILI BEI[eCTBa He B3aummogeicTBoBaan? OAMHAKOBO JIM B3aMMOIEH-
CTBYIOT YaCTHUIIbI BEIleCTBA B Pa3HBIX arperaTHbIX cocroaHuax? Ka-
Kue HaOJIIOJeHUs B IPUPOJEe, TeXHUKE, ObITY IT03BOJISIOT BBICKA3aTh
YTBEPIKAEHUE O pasJUYMU BO B3aUMOJEHCTBUU YACTHUI] y PA3HBIX
BelllecTB B pasHbIX cocrosuuax? Kak ma ocmoBe MKT o6bsacuurs,
YTO /ISl PACTATUBAHUS PE3WHKU, CTMOAHUA JIUHEUKU, pasdpbiBa OyMma-
I HeOOXOAMMO MPUJIOKUTH ycuiaue? Ilouemy TOHKYIO Oymary JierKo
pasopBaTh, a ToJsicTylo HeT? KaK sKcIepMMeHTaJbHO MOKAa3aTbh, UTO
YACTHUIILI BeIlleCTBA IMPUTATHUBAIOTCA W OTTAJKUBAIOTCSA?

Onwvim 4. Baaumodeiicmaue c6uHU08bLX YuLuHOpo8. Kakue BBIBO-
OBl O B3aWMMOJENCTBUM UYACTHI[ MO3BOJIAIOT CHEJATh CJIEAYIOINe yc-
JIOBUS TIPOBEJEHUSA OMbITa: POBHO 3aUYUINEHHBIE TOBEPXHOCTU I[UJINH-
IPOB, IJIOTHOE C IpuUTHMpaHmeM ux coenumHenme? Ha ocHoBe Kakoro
pes3yJabTaTa OIBITA MOYKHO CYIUTHh O CHJaX B3aWMOAEHCTBUSA UaCTUIL?
ITouemy B MecTe cOoegWHEHUS WM3-3a B3aWMMOIEHCTBUA YACTHUIL Bellle-
CTBa IMJIMHAPEI BCE JKe He IIpeBpalfalTca B equuoe mesoe? KaxkoBul
ofbIiue BBIBOABI O B3amMomelicTBuu dactuir? (Ba)kHbI cxeMaTuuecKue
PUCYHKH! OIIBITA.)

II1. Camocmosamenvras paboma 1O YCBOEHUIO M3YYEHHOT'O MOYKET
ObITh OPTaHM30BaHA HECKOJBKUMH CIIOCO0aMU.

1. Opranusyior usyuenue uspectuoii padorsl M. B. JlomonocoBa «Pas-
MBIIILJIEHUA O IPUYMHE TeIJIOTHI U xoJiofga» (Xpecromarus, c. 41—43).

IIpumepsl 3agaHUU: COCTABUTH TE3WUCHBLIN IjaH (HA4YaTh B
KJIacce, IIPOJOJI’KUTH JOMA); IEPEUYMCIUTb apryMeHTHI JloMOHOCOBa
B IOJB3y CYIIECTBOBAHUSA [IBUMKEHUS UYACTUI[ BEIeCTBa; BBIAEJIUTH
HOJIOXKEHUsA paboThl, KOTODPBbIE HAIMPABJIEHBLI IIPOTUB TEOPUU TEILIO-
poza; OIEHUTH C COBPEMEHHOM TOYKW 3PEHUSA MCTUHHOCTH (TOUYHOCTD)
aprymMeHTOB JlomMOHOCOBA.

2. C momoIpio yueOHNKa IMIKOJPHUKN KOJIJIEKTHUBHO (ITapamMu, IO
BapWaHTaM M T. II.) BBIIOJHAIOT 3aJaHUA.

IIlpuMmeps 3agauauii: 1. ATOMBI U MOJIEKYJbI TBEPIABLIX TeJ
YY4acTBYIOT B TEILJIOBOM [BUKeHUU. Kak mpu 3TOM OO0'BSICHAETCA CO-
xpaneHue QopMbl u o6bEMa Ten? 2. IlpuBecTm mpumepsl (COCTaBUTH
TaOJIUIly) TEIJIOBBIX SBJIEHUIN B rasax, KHUIKOCTSIX, TBEPABIX TeJax.
3. ITouemy B XOJIOZHOII BOJe caxap pacTBOpseTCA MeJJIeHHee, UeM B
ropsauei? OTHOCUTCA JU K ABJEHUIO IUPys3uu pacTBOpPeHUE caxapa
B Bozie ipu e€ nepemermuBanuu? (OrserT. Quddysua Bcé paBHO Ipo-
WCXOIUT, HO TOPas3fo CujJbHee AeicTByeT (haKTOp IepeMelIruBaHusd.)

IIpu noxBeneHUU MTOTOB YyPOKA BHOBB MCIIOJIB3YIOT TAOGJIUIIBI, TIO-
BTOPSIIOT KJIIOUEBbIE BOIIPOCHI.

IV. Jomawnee s3adarnue: BBenenue (c. 185—187), § 53.

Ypok 2. XapakTepucTukm mornekys. PeweHue 3apay

3amaum ypoka: IIPOIOJI’KUTL O3HAKOMJIeHUe ¢ (PU3UYECKUMHU Be-
JUYNHAMU, XaPaKTEePU3YIOIUMU MOJEKYJIbl; c()OPMUPOBATH yMEHUE
paccumThIBaThH MMapaMeTpbl MOJIEKYJI; IIOKa3aThb CBSA3b TEOPUH U SKC-
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HmepuMeHTa IIPU U3YYEeHUU MOJEKYJI; CIIOCOOCTBOBATL (POPMUPOBAHUIO
YMEHUs CaMOCTOATEJIBHO IIPUOOPEeTaTh 3HAHUMI.

IInan ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. AxTyanusanusa 3HAHUA. 5—17 @dpoHTANBLHBIN ompoc. DBe-
ITocTaHOoBKAa IeJieil ypoKa cena
II. VIsyuenue HOBOT'O MaTe- 15—20 Pacckas. Pabora c¢ Tab6uu-
puaa meit. 3anucu B TeTpaau
III. CamocTosTenpHass pa- 15—20 Pemrenne zamau. Koucymab-
6ora Tanua yudurens. Bzaumoro-

MOIIb

IV. [Tomaminee 3amanue 1—2 3amnmch Ha JOCKe

1. Bonpocot 018 nosmopeHus: 4TO U KaK M3ydaeT MOJIEKYJsApHAas
dusurka? KaxkoBbel ocHOBHBIe mosioskeHusa MKT? MoikHo Jiu sKcmepu-
MEHTaJbHO IIPOBEPUTH MCTUHHOCTEL moaoxkeuuit MKT? Kak gokasars,
YTO KYCOK caxapa coctouT m3 uvactull? Kak sKclIlepuMeHTaJIbHO I0-
KasaThb, UTO YACTHUIILI caxapa B3ammojeiicTByior? Kak mokasaTb, UTO
yacTunbl caxapa aBumkyTcA? (OrBer. OublT 1o auddysun B TBEP-
OBIX Tesax...) Ilouemy, HeCMOTpPS HA B3aWMMOAeCTBME YACTHUIL caxa-
pa, B ropaueit Bome paduHAL TOBOJLHO OLICTPO pasBaiauBaercsa? Ha
KaKue BOIPOCHI OTBEYAIOT TpU mmojokeHus MKT?

BoJBIIMHCTBO BEI[ECTB COCTOUT U3 MOJIEKYJI, IIOITOMY AJIA OOBsc-
HEeHUA CBOMCTB MaKPOCKOIIMYECKUX O0BEKTOB, O0BACHEHUA U IIPeacKa-
3aHUA SBJEHUI BayKHO 3HATH OCHOBHBIE XaPAKTEPUCTUKU MOJIEKY.JI.

II. Ilnan u3yyeHHMsS HOBOTO MaTepHuaJja.

1. KakoBbl, Ha Balll B3IJISJ, OCHOBHBIE XaPAKTEPUCTUKM JIIOOBIX
dusuueckux oobexToB? (Ciemyer BbIOpaTh OTBETHI: pasMephbl, Macca,
cKopocTh.) OHU ’Ke XapaKTepHBI U AJISA MOJIEKYJI.

Yuurenb pacckasbiBaeT 00 OIeHKE PasMepPOB MOJIEKYJ; YUEHUKHU Ha-
YMHAIOT 3aIll0JHATL Tabsauily 16, paccMaTpuBalOT PUCYHKM yUYeOHMKA.

Bonpocwvl 0ns opzanu3ayuu 6ecedbl: IOUEMYy TaK Ba*KHO 9KCIIEDU-
MEHTaJbHO OIIpenesATh pasMepbl MojeKya? (OrBer. Bo-mepsnix,
IOTOMY YTO 9TO CIIOCOOCTBYET NOKAa3aTelIbCTBY PEAJIbHOCTHU CYIIECTBO-
BaHUSA MOJIEKYJI; BO-BTOPBIX, MOTOMY UTO AJIA BBIMOJHEHUSA PACUETOB
HEKOTOphbIe (pum3muUecKre BeJUUYNHBLI (OIIOPHBIE) HAMO 3HATHL 3apaHee,
T. €. OHU JOJI’KHBI OBITH IOJIYUEHBI 9KcIepuMeHTalbHO.) Kakue ma-
pamMeTphl MOJKHO PacCUMTaTh, €CJU M3BECTEH AUAMETD MOJIEKYJIHI?
KakoBa mocienoBaTeIbHOCTh HOEUCTBUM IIPU IMIPOBENEHUU HKCIEPU-
MEeHTA IO OIleHKe PasMepPOB MOJIEKYJ OJMBKOBOT'O MacJja?

2. Paszmepbl MOJIEKYJI OUYeHb MaJibl. I XapaKTEePUCTUKU KOJIU-
YecTBAa YACTHUI[ BBOAUTCS IMOHATHE KOHIEHTPAIUU — UKCJA YaCTHI]
B enuHHIile o0béma. IIpAMBIMU SKCIEPUMEHTAMU OIpPEeIeUTh KOH-
IMEeHTPaIMI0 MOJIEKYJ HEBO3MOIKHO; IIPU HM3BECTHBIX pasMepax (005b-
éM cucTeMbl, O0BbEM YaCTHUIILI) OIleHKA KOHIIEHTPAIINN BBIIIOJHAETCS
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npocto. B Kakom ciyuae Takoil pacuét npaBomeper? (Orser. Ilpu
IJIOTHOM DPACHOJIOKEHUM YaCTUI] B BeIlleCTBE.)

3. Kak paccuumraTh Maccy MOJEKYJIbl BOABI, €CJii uU3BecTHA (U3-
MepeHa) Macca KallJii ¥ W3BECTHO YUCJIO MOJIEKYJ B Kamie? MoKHO
JU Ha BecaxX U3MEPUTh MacCy MOJIEKYJIBI?

YuuTenb BBOOUT TOHATHUS OTHOCUTEJNHHOH MOJIEKYJSIPHOW Mac-
ChI, KOJINYECTBA BEIIEeCTBAa, IOCTOSHHONH ABOrajapo, MOJSIDHOH Mac-
cel. IIpu 5TOM HCIOJB3YIOT YUEOHUK: BBIIUCHIBAIOT (hOPMYJIbI, 3aUM-
THIBAIOT (DOPMYJIUPOBKU.

Bonpocvt 0aa opzanusayuu Gecedbl: TIOUEeMYy MacCy MOJIEKYJ BBI-
Pa’KaloT B OTHOCUTEJBHBIX YIJIEPOAHBIX enuHuiax? Ilouemy Tak
BajKHO 3HATH ITOCTOsIHHYIO ABorazpo? Uem pasiamuaercs 1 Mosb BO-
nopoza u 1 moub Kucaopoza? OZMHAKOBO JIM YHCJIO YACTHUI[ B TeJaX
U3 pasHBIX BEIeCTB C OJMHAKOBOII Maccoii?

IIpu m3ydyeHUM HOBOT'O MaTepuaja MOYKET OBbITh IIOCTABJIEH OIIBIT
IO OIleHKe pasdmMepoB mMoJiekyJ (PI, c. 96). ITo CupaBoUHUKY CpaBHU-
BalOT pasMepbl, MAcCChl Pa3JUUYHBLIX MOJEKyJa (c. 97). MurepecHo ot-
METHUTBb, YTO Pa3Mepbl MHOTMX MOJIEKYJ IIPUMEPHO OJMHAKOBHI.

Vuurens o0BACHSET peIllleHre ABYX TUIUYHBIX 3a7ad. Perexnue
3apaHee IOATOTOBJIEHO HA JOCKe miaM Ha dKpaHe. IIIKOJIBHUKU MBIC-
JIEHHO CJEeIAT 3a XOAOM pAaCCYKAEHUI, OTAeJSbHbIEe Iaru pelieHus
IporoBapmBalpTCA. B KauecTBe mpuMepa MOKHO B3ATH 3aJadyud U3
yuyeOHUKA.

III. ITpumepsl 3amau AJasa camMocToATeJdbHOro pernenus: II.,
Ne 276, 281, 282.

IV. Homawmnee 3adanue: § 56, 57*%; yop. Ha c. 193 (1, 2). Un-
OUBUAYAJIBHO MOMKET ObITh MPEIJIOKEeHO MCCIefOBaHMe: OIEeHUTh UKC-
JI0 MOJIEKYJI Kucjopoza B omHo¥d m3 KomHAT. (Ha ocHoBe m3yueHus
JIUTEPATYPHI AOJKEH OBITH IPEIJIOKEH MEeTOJ, BHIIOJIHEHBI PACUETHI.
1) Yucao MoseKyJa MOKeT ObIThH ompenesero us dopmyisl pV = NRT.
O0BEM TOMEIeHUA M TeMIlepaTypa U3MepAlTCcd, MapliuajlbHOe TaB-
JeHWe KucJaopoja oleHuBaercs mo Ttabsuie CrmpaBounmka (c. 103).
2) Criemyer HUCXOOWUTH U3 TOTO, YTO Ta3 KOJUYECTBOM BeIllecTBa
1 moas 3anuMaer o0beEM 22,4 - 1072 . OueBUAHO, UTO peIleHte 3a-
naum TpebyeT HOBBIX 3HAHWI M PACCUMTAHO HA HECKOJIBKO YPOKOB.)

Ypok 3. XapakTepucTukv OBUXEHUS U B3anmMonemncreud
MOJIEKYJ1

3amaum ypoKa: KOHKDPETU3WPOBATHh MPEACTABIECHUA IIKOJIbHUKOB
O IBUXKEHUU W B3aMMOJEHCTBUU MOJIEKYJI.

Ilnan ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr u1 MeTOaBI
I. IToBTOPEHUE ¥ KOHTPOJIb 7—10 dpouranruasg Oecema. Pa-
M3YyYEHHOTO MaTepuajia oora y JOCKHU
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IIpodoaxcerue

Jdransl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
II. Vizyuernue HOBOTO MaTe- 20—25 Pacckas yuurens. 3amosiHe-
puaia Hue rtabsmnbl. Becema. 3a-
OUCU B TETPamU
III. CosepiieHCcTBOBaHMIE 15 Pemrenne 3amau. Baaumorno-
3HAHUU U yYMeHUuI moIb. KoHTpoOJIb
IV. [Tomaminee 3amanue 1 3amnmuck Ha JOCKe

I. IloBTOpEHUE CAYKUT IeaAM (DOPMUPOBAHUSA 3HAHUN U YMEHUU.
V mocKu ABOe IIKOJBHUKOB 3allMCBHIBAIOT pellleHue 3aaad (JoMalrHen
U HOBOIT). @POHTATIBHO OOCYKIAIOT B0NPOCHL: KaKUe ONBITHbIE (haKTHI
HOATBEPKIAIOT ABUMKeHMe MoJieKysa? KaxkoBa mpuymHa XaoTUYHOI'O
nBUyKeHuA OpoyHOBCcKOI uactuibl? Kax Ha ocmoBe MKT 00bsicHUTH
ucuesHoBeHUe AbiMa B Bo3ayxe? Ha kaxom (pmusmuecKoM ABJIEHUU OC-
HOBAHO HCIIOJIb30BaHMEe Masell B MemuiimHe? B uém IpemmyIrecTBO
WHTAJANUN IIepe] APYTUMU cliocobaMu nmpuMeHeHus JiekapctBa? Kak
Ha ocuoBe MKT obGocHOBATH MCHOJBL30OBAHNE TPEJIKMN?

II. XapakTep HOBOro marepuaja TpeOyeT, ¢ OJHOI CTOPOHBI, IIO-
BTOpPeHUsI U O0OOIeHUsS paHee M3YUEHHOTO, C APYroMl — UByUYEHUS
HOBBIX XapPaKTEPUCTUK ABUKEHUS ¥ B3aUMOJAEHCTBUS MOJIEKYJI.

1. NsyyeHue OpPOYHOBCKOTO NOBUSKEHUS II03BOJISIET IIOCTAaBUTh U
PeIluTh YyueOHYyl0 npobJiemy OUPeAeSeHUs TPAEKTOPUU ABUMKEHUS
mosiekyJi. (IIIKOMBPHUKY eIé MpU HU3YyUYeHUH Kypca MeXaHUKU JOJIMK-
HBI YMeTh XapaKTepu30BaTh ABUKEHUE UACTHUIbI C ITOMOIIBIO TTOHS-
TUHI O TPAeKTOPUU, CKOPOCTU, yCKopeHmMH.) Kakue IpenIosoKeHUd
(TumoTesbl) O ABUIKEHUM MOJEKYJ MOJKHO BBICKA3aTb, €CJIU CUUTATD,
YTO STO [ABUKEHUWE aHAJOTUYHO [ABUIKEHUIO OPOYHOBCKOI UYaCTHUIIBI
(yuebuuk, puc. 8.3)? (OrBer. HanmpaBieHus ABUIKEHUS U CKOPOCTU
XAaOTUYHO MEHAIOTCHA; 9TO IIPOUCXOAUT B PE3YyJIbTAaTe CTOJKHOBEHUS
YacTHUIl; 3HaUeHne CKOPOCTH MeHsieTCsa — 00 5TOM MOJYKHO CYAUTH IO
IJIVHE TPAMOJUHENHOr0 yJyacTKa TPAeKTOPWH; NBUMKEHUE UaCTHUI] He
mpeKpalaercs.)

s yroyOnEHHOrO u3y4YeHUs OPOYHOBCKOTO IBIMYKEHUS IIeJIec000-
pasHO IIPUBECTU IUTATY U3 KHUTU <«ATOMBI» (PPaAHI[Y3CKOro (PUIMKA
K. Ileppena (1870—1942), xkoTopbIii 3a MCCIEIOBaHUS CTPYKTYPHI Be-
mrecrBa noayuyna B 1926 r. HobGeneBckyio mpemuio: «l[Br:keHMe MoJie-
KYJI YCKOJIb3aeT OT HAIIIeTO HETIOCPECTBEHHOTO BOCIIPUSTHUS, KaK JIETKAs
3bI0b HA ITOBEPXHOCTU MOpPS AJIA HaOIromaTelsd, HaXONAIerocad Ha OYeHb
nanéxkom paccrogauu. OTHAKO ecji B IOJIe 3pPeHUs TOro »Ke HabJromaTe-
JI BUAHA JIOJKA, TO HAOJIOAATE]b 3aMETUT, UTO OHA ITOKAYMBAETCH; STO
IaéT eMy yKasaHUe HA TO, UYTO HA MOPE eCTh JIETKOe BOJIHEeHIEe, KOTOPOTO
OH U He momo3peBas» (Xpecromarus, c. 60). ITo yueOHUKY paccMaTpu-
BalOT 9KCIIEPUMEHTAJIbHBIN MeTol mccjaemoBanus Ileppena.

MosKHO 1 Ha OCHOBE M3YUYEHUS ABUKEHUSA OPOYHOBCKOU UaCTUIIBI
OIpeeINTh 3HAUEHMNE CKOpPOCTH MOJeKya? Kak m3aMepuTh CKOpPOCTH
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MOJIEKYJI — ouepenHad yueOHasa npobsema ypora. [ina eé pemreHud
JIydIlle BCEero MCIIOJIb30BaTh BuAeo(dparMeHT, HO peajibHee paccKas
c osaemeHTaMu Oecenbl. OCHOBHOE BHUMAHNE HEOOXOAUMO YIEJIUTH
pasépocy cKopocTeil, HaumbOJIbIIIeMY 3HAUYEHUIO CKOPOCTH, paclipee-
JIEHUIO YACTHUI] II0 CKOPOCTAM. YCJIOBHAsA CXeMa OIIbITa 3aHOCUTCA B
Tabauny (cm. Tada. 16).

Paccmorpenune ombiTa IllTepHa ciaemyer corJiacOBaThb C COOTBET-
CTBYIOILMM YpPOKOM. JIydlnimm BapMaHTOM, II0 HAIlleMy MHEHHIO,
ABJISETCA KpaTKoe KadeCTBEHHOe pPacCMOTpPeHH’e OIbITa Ha JaHHOM
YPOKe, MOAPOOHOEe M3yUeHMEe OIbITa KAK HKCIIEPHMEHTAJJILHOI'O METO-
Ia MOJKHO IIpoBecTHU Io3aHee. IloguyepKHEM, UTO HPUHIIUNHNAJIbHEE U
mocjenoBaTeJbHEee N3YUYUTh PacIpeesieHrue MOJIEKYJI II0 CKOPOCTSAM B
IepBOA TeMe, IJIA 9TOTO0 MOMKHO BBIJAEJUTH IEJBIH YPOK.

2. Tlouemy Tak Ba’sKHO KaK MOJYKHO 0OJIbIIIe 3HATH O B3aMMOJEi-
CTBUH YACTHUIL BeliecTBa? 3aBUCAT JIX OT B3aMMOAENCTBUA MOJIEKY.JI
CBOIiCTBA, HAIpPUMep, rasa WM KUAKOCcTH? HUTO 0 B3auMoOIeicTBUU
MOJIEKYJI MBI yiKe 3HaeM?

ITociemoBaTeIbHOCTL PACCMOTPEHUA BOIIPOCA MOYKET OBITH CJIEIYIO-
mieti:

1) Mexxay dacTHIlaMU BellleCTBa CYIIIECTBYET IIPUTAKEHUE U OT-
TAJIKUBAHNE, Y PA3HBIX TeJ CHUJIbl B3aNMOIEHCTBHUSA UYACTHUI[ Pa3HbBIE.
B wacTHOCTH, YV TBEPABIX TEJ CUJIBI B3aMMOJEHMCTBUA 3HAUUTEIbHBIE —
TEJO TPYAHO KaK CiKaTh, TAK U PACTAHYTH. BaanmmomeiicTBHE YACTHIL
BeIlleCTBA CYIIeCTBYeT B Pa3HBIX arperaTHbIX COCTOSHUAX — OIIBIT
IO OTPBLIBAHUIO CTEKJIAHHON IJIACTUHKHN OT IIOBEPXHOCTU BOJKI.

2) MoaekyJya mpeacTaBjigeT co00M HEUTPAJbHYIO CHCTEMY 3aps-
JKEHHBIX UYACTHUI[: ITOJIOMKUTEJBHO 3apsKeHHOro AApa, OTPUIATEIbHO
3apPSYKEHHBIX S9JIEKTPOHOB. 3apsiKeHHbIE YACTUILBI OJHOM MOJIEKYJIBI
MOTYT B3aWMOJENCTBOBATh C 3apsKEeHHBIMU YacTHUIIAMU APYroil Mo-
gexyyabl. Takum o0pasoM, IMPUPOa B3aMMOIEMCTBUSA MOJEKYJI dJICK-
TprdyecKkasi. EAUHOrO 3aKoHA B3aWMMOJAENCTBUA MOJEKyJ HeT. Jlyu-
IIIe BCEro 5TO B3aMMOJEHCTBHE OIMCATh I'PaUKOM IIOTEHIIUAILHON
suepruu (puc. 87). aa B3auMomeliCTBUS MOJIEKYJ XapaKTepPHO OIHO-
BpPEMEHHO M IIPUTSAKEeHHe, U OTTAJKWBAaHUE; HA PACCTOAHUAX I' < T

JOMUHUPYeT OTTAJKUBAHHUE, HAa DPACCTOAHUAX I > I, — IPUTIXKE-
HUe, IPUYEM OHO OnIcTpo yOnIBaer. Ha

pPaCCTOAHUU I, CHCTEMAa ABYX MOJIEKYJI E_

obJyiafaeT MUHUMYMOM IIOTEHIIMAJILHONI

SHEPIrUH — 3TO COCTOSHUE YCTOMUYMBO-

ro paBuoBecus. OHO aHAJIOTUUYHO COCTOS-
HUIO paBHOBecUs IIIapuKa B dalllke cge-
pudeckoi opmel. Yem menslie E, T. e.
yeM TJIy0sKe «AMa», TeM yCTOMuuBee
COCTOSIHUE CHCTEMBI YACTHII.

Bonpocvt 0as obcyxcdenus: Kax Ha
ocaoBe MEKT o00BsACHUTH BO3HUKHO-
BeHHEe CHJIbI YIPYTOCTH IIPU CoKATUU
Tena? Kaxk TeopeTumuecKu u SKCIEpU-
MEHTAJbHO [I0Kas3aThb, UTO MPHU YyBeJU-
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YEeHUU PACCTOAHUS MeXKIy MOJIEeKyJIJaMH KX B3aWMOeiicTBHe ocJia-
6eBaer? VameHsieTcA JIM B3aMMOJAENCTBHE YACTHUIL IIPU IIPEeBpallleHnuNn
KUIKOCTU B map?

III. Pexomennyem pemuTh 3amauu Ha noBropeHue. Hanmpuwmep:
II., Ne 279, 285, 289.

IV. Jomawnee 3adanue: § 57%, 58; yup. Ha c. 193 (7, 8).

Ypok 4*. Ctatuctuyeckme 3aKOHOMEpPHOCTU.
PeweHne 3apa4

3amaum ypoKa: IPOJOJIKUTHL (POpMUpPOBaAHUE YMEHUS XapaKTepu-
30BaTh MOJIEKYJbl W CHCTEMBI MOJIEKYJ (PU3UUYECKHUMU BeINUYUHAMU;
BBECTU IOHATHE CTATHUCTUYECKON 3aKOHOMEPHOCTM, PACKPBITHL €€ 0CO-
OeHHOCTH U 3HAUeHUe.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr 1 MeTOxBI
I. Beemenue. IlocTaHoBKa 5—6 O6cy:kaeHne WM3yUYeHHOTO.
yueOHON mpPobIeMBbI DOpMYJIUPOBKUA YUUTEJIS
II. M3yuenme HOBOro Ma- 15—20 Pacckas. Becema. 3anucu B
Tepuasa Terpanu. Tabauia
III. OtpaboTKka u ycBOoeHUE 15—20 KonnexkTuBHOE 1 camMOCTOsI-
U3YUYEeHHOT0 TeJIbHOE PeIlleHue 3akau
IV. IlogBeneHue MUTOTOB 3—5 BrigeneHue rJaBHOTO yYu-

TesieM. IloBTOpEeHUE

V. HomamrHee 3amaHue 1 3amnnck Ha JOCKe

I. Bonpocst 0nsa opeanusayuu nogmopeHus, yriiyOJieHUsa 3HAHUI
IO OIMCAHUIO (PUBMUYECKUX CHUCTEM, COCTOAMIMX M3 MHOTMX YACTUIL:
Kakue (puanvecKre CHUCTEeMbl M3YyUalOTCs B MOJIEKYJIAPHON (puaure?
WNsyuaer gu MoJieKyJApHasas (pu3uKa IBUKEHWE KHUTHM B KoMHAaTe?
B uém zakrouaercss MeTOn MOJIEKYIAPHOIN (pusmku? B 4éM DpUYMHBI
HEBO3MOJYKHOCTHU HCIIOJIb30BAHUA 3aKOHOB MEXAHUKW [AJA OIUCAHUS
cuctembl MoOJIeKYyJa? (OTBeT. HeBO3MOKHO OIpeneSuTh HadaIbHbIE
yCcJa0oBUSA cpasy [MAJis BCeX YaCTHUI[; TeXHUUYECKW HEBO3MOIKHO HU
3amucaTh, HU PENIUTh CHCTEMY YPaBHEHHUH AJIA BCeX YaCTHUI[; Ha-
KOHEeI[, ¥ CHCTeMbl YaCTHUI] IPOABIAIOTCA KauyeCTBEHHO HOBBIE 3a-
KOHOMepHOCTU mnoBeneHusi.) OleHuTe BpeMs, HeOOXOAMMOE IJIsd
3aIliCU CUCTEMbl YPABHEHUM MeXaHHWUYECKOTO ABUIKEHUS AJIS rasa
KosudyecTBoM BelnecTBa 1 moab. (Eciu ycJa0BHO HOPUHATH, UYTO
Ha 3amuch OJAHOTO ypaBHeHUs HeoOXoAMMO 5 ¢, To moTpebyercs
npubnausurensuo 10 jer!)

CraTHCTUYECKUMHU HAa3bIBAIOT 3aKOHOMEPHOCTH IIOBEIEHUS COBO-
KYIHOCTU OOJIBIIIOTO UMCJA YaCTHII.

II. PaccmarpuBaeMblii MaTepuajJ ABJAETCA MAOCTATOYHO OOIITUM,
abCTPaKTHBIM [AJA IIKOJBHUKOB. II0aTOMY IJisi €ro yCBOeHUsi HeoO6-
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XOAUMO, BO-TIEPBBIX, HANTHU UYETKMHE (POPMYJIUPOBKMU U IIPOCTHIE HJI-
JIOCTPAIIUU, BO-BTOPHIX, II0 BOBMOKHOCTHU IIIHPE HCIOJIb30BATh IIOJY-
YeHHbIe 3HAHUI.

1. IIpesxme Bcero crTaTHCTHUUYECKHE 3aKOHOMEDPHOCTU (OPMYJI-
pylooTcd IJiA CcJaenylolleidl Monxenn (U3MUECKUX OOBEKTOB: 39TO CO-
BOKYIIHOCTH OOJIBIIIOTO YHCJA YaCTUI[, XAOTUUYHO ABMIKYIIUXCA U
B3auMoJeNcTByOIIUX. IIpocTreiiliei MoAesbI0 BeIlleCTBa ABJIAETCA
MoJeJb Tasa, IOJYyYUBIlIas Has3BaHUEe HUAeaJbHbIH ras3. Kax cTpo-
UTCSA 3Ta MOJeJab? OTO CHUCTEMA MaTepPUaJbHBIX TOUYEK, XAOTUUYHO
OBUKYIIIUXCSA, B3aUMOAEHMCTBYIOIUX IMPU YIOPYrOM CTOJKHOBEHUH,
OpUYEM HSHEPrud rasa COCTOUT M3 KUHETUYECKON HHEPTUU YaCTHII.
B mikospHOM Kypce (GUBUKH 3aKOHOMEPHOCTU MOJIEKYJIAPHOH (husu-
KM paccMaTpPUBAaIOTCS Ha IPUMeEpe MMEHHO 3TON MOJeJIu.

2. Tlpu wm3yyeHUU IIOBEJEHUS CHUCTEMBLI MOJEKYJ (YacTHUI[) HcC-
TOJIb3YIOTCA HOBBIE XapaKTEPUCTUKU, B YAaCTHOCTH HOBBIE (u3uUe-
CKUe BeJUuYuHBLI. B Tabuuie 17 cucreMaTU3MpPOBaHBbI paHee PaccMo-
TPeHHbIe MOHATHI. KaKoil BeIBOA MOXKHO chesiaThb? CucremMa JacTHIL
npuobpeTaeT HOBbIE KadyeCTBa, KOTOPHIE ONMCHLIBAIOTCA HOBBIMU IIa-
pamMeTpamu.

Bonpocvl 0 opzanu3ayuu Oecedvl: TIOYEMY UYUCIJIO ABOTagpo —
noctosgHHasa BeauumHa? OT uyero 3aBUCUT MOJSAPHAsS Macca Pa3HBIX
BemecTB? Kak oxapakTepus3oBaTh CKOPOCTh [ABH)KEHUS UYaCTUI[ B
cucreme? Kak omumcarh B3aumomeiicTBue uactull cucremor? (OTBeT.
IIpesxne Bcero BBIACHANOT, CKOJIBKO YACTHUI] OJHOBPEMEHHO B3anMO-
nedicTByeT: B rase — JBe, B JKUAKOCTH — HECKOJBKO OJIMIKAUIIIX
YACTHUI, B TBEPJOM TeJjie CYIIeCTBEHHO B3aMMOJEeHCTBUE UYaCTUIIBI CO
MHOTMMHU APYTUMU. XapaKTep MeXMOJIEKYJISPHOTO B3aMMOIEHCTBUS
IPUMEPHO OOWUHAKOB — THUIIA «IIOTEHIIUAJIBHON AMBI» (cM. puc. 87).
B uneanpHOM rase B3amMoOeiHCTBHE ABYX YACTHUI[-TOYEK IIPOUCXOLUT
MT'HOBEHHO B TOUKE COyAapeHus; IPU MaJioil IIJIOTHOCTHU rasa, 0O0Jb-
IINX PACCTOAHUAX MEXKJAY UYacTHUIAaMU B3aMMOJeNiCTBHMEM Ha pPacCTO-
AHUU TIpPeHeGperaroT.)

3. KauecTBeHHO HOBOE IIOBeIeHME CHUCTEMbI YaCTHUI[ TPeOyeT HO-
BBIX BaKOHOB [Jisi onmcaHusi. He Bce 3aKOHOMEPHOCTH TaK TIJIy0OKO,
KaK XOTeJOCh ObI, MOXKHO M3YYUTh B IIIKOJHLHOM Kypce. Ho BbImesuM
TJIaBHOE.

1) Cucrema uyacTuIl M3-3a XaOTHUUHOI'0 XapaKTepa UX IBUIKEHUS
CaMOIIPOM3BOJILHO MEPEXOAUT B CTAIMOHAPDHOE PABHOBECHOE COCTO-
sAHVve. B paBHOBECHOM COCTOAHUU MAKPOCKOMUYECKUE IIapaMeTphI,
Takyue KaK JaBJieHUde U TeMIepaTypa, MOCTOAHHBI BO BCEX YACTIX
cucTeMbl. ¥ TeIJIOBBIX SABJIEHUU, B OTJIMYME OT MEXaHUUYECKUX, Ha-
OJyrromaeTcs HeOOPATUMOCTh WX IIPOTeKaHus. deM 3TO 00yCJIOBJIEHO?
XaoTUYHBIM, T. €. TEeILJIOBBIM, ABU:KeHHeM dacTuill. OAMHAKOBBI JU
B PABHOBECHOM COCTOSHUM MUKDPOCKOIIMYECKUE XapPaKTEPUCTUKH,
T. e. xapakrepuctuku udactun? (Orser. Her. Hanpumep, ckopocTu
YacTHUI[ pasHble, HO pAaCIpeesieHne CKOPOCTell — paclpejesieHue
MakcBenia — coxpaHseTcsd BO BPeMEHU.)

2) Cucrema wuyacTuIl u3-3a XAOTHYHOI'O XapaKTepa HUX IBUKe-
HUS B DPABHOBECHOM COCTOSHUM HMeEeT IIOCTOSHHOE paclipejeieHne
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Tabauya 17

XapakTrepuctuga
OTHOM MOJIEKYJIBI

XapakTepuctTuka
CHCTEMBI MOJIEKYJI

Huametp d

O6Bém BeriecTsa V'

06BEM
MOJIEKYJIBI
_4nrd

3

1%

YHuciio MoJIeK YT
B OJTHOM MOJIe
N,=6,02 - 1023 monn !

Yucao monerya N
N =N_,v

Macca MoJIeKy bl
mgy
OTHOCUTEIbLHAS
MOJIEKYJIApHAasA Macca
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_ 0
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— Moc
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MOJIEKYJI 110 CKOPOCTAM
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NAv
v
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OJHOI MOJIEKYJIbI MOJIEKYJIBI OHOBPEMEHHO
C opyrou C IBYMA IPYyTUMU
Ee B |, |
0 1 1 -
0 Y
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CKOpoCcTeli — pacipejeleHne AN
Makcsemta. Ilpu pasHBIX TeM- |NAp
mepaTypax pacipejeeHne pas-

Hoe (puc. 88).

HNrax, crarucrtuyeckas 3a- ‘
KOHOMEPHOCTb OTpasKaeT CUTya- Lo
U0 BO3HUKHOBEHUSA <«IOPAIKA b
U3 Xaoca»; CJAyJalHbII XxapaxkTep b
B3aUMOJENCTBUA YacTuIl, u3Me- 0 v, Uy )
HEeHUS UX CKOpOCTeil HPUBOIUT
B UTOTe K IIOCTOAHHOMY BO Bpe- Puc. 88
MEeHU pacipeeieHrni0 CKOPOCTeHl
YACTHUI[ CUCTEMBI. [IPOMJIIIOCTPUPOBATEH IIOABJIEHNE 3aKOHOMEPHOCTU
MOBEJeHUS CHUCTeMbl UACTHUI[ MOYKHO Ha MpUMepe MOIeJbHOTO OIIbI-
Ta ¢ mockoit I'anprona (puc. 89). CiayuailHblii XapakKTep B3anMOIe-
CTBUSA APOOVMHOK W CTEPKHEN IPUBOAUT K UX OIPENeJEHHOMY KOODP-
OUHATHOMY pacipeneiaenno. CaydaliHBIA XapaKTep YAApOB MOJIEKY.JI
0 CTeHKY IIPUBOJIUT K IIOCTOAHHOMY AaBjieHuio (yueOHuUK, puc. 9.1).

IJia BBISICHEHUS BEPOATHOCTHOTO XapaKTepa CTATHUCTUUYECKUX 3a-
KOHOMEDHOCTEN 00CYKIAIOT 80MPOCHL: KAKYI0 CKOPOCTH MOXKET MMETh
yactuia cucreMbl (cMm. puc. 88)? Kaxkyio CKOpPOCTHL OHA, BepOATHEe
Bcero, oymer umerb? Kakue CKOpPOCTU MMeeT OOJILIITMHCTBO MOJIEKY.JI
B cucteme? IIpumeHmMMa JU CTAaTUCTUYECKAs 3aKOHOMEPHOCTH K OJ-
HOM uacrtuune?

3) Cucrema yacTuil, HaXogAINIasdACA B PaBHOBECUU, C PABHOM Bepo-
ATHOCTHIO MOYKET HaXOAUTHCA B JIIOOOM M3 BO3MOYKHBIX COCTOSHUIA.

Ty >T;

Bupn coory Bup ciepenu

JHeiesurble cTep:xHEN
ITeperopoaxu
=
[S]
ol H T
10
CrerJo
Hepeso
//
. 5cm

Puc. 89
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1e e2| 3. e 2. .1 HamHass sakoHOMepPHOCTH (I10-
CTYJIAT) SBJISIETCSA OCHOBHBIM II0JIO-

3 o] 3 JKEeHMEeM CTATHUCTUYECKON (OUBUKH.
3e o7l 1 e312e o3 Ona MoKeT OBITH pacCcMOTpeHa IpPu
yraybJéHHOM ~ WM3y4YeHMH  Kypca.
2 o2 o] s 3TOrO0 BBOAAT IOHATHE O Be-
poatHocTu. Ha mnpumepe cucTeMbl

Puc. 90 U3 TPEX YacCTHUI MOCTYJAT MOXKHO

IPOMJITIOCTPUPOBATL  CJIEAYIOIUM

00pasoM: BCe IIeCTh BO3MOYKHBIX COCTOSAHUN CHUCTEMBI PABHOBEPOSIT-

HbI (puc. 90). 3mech yuTeHO JUIIL COCTOSHNE CHUCTEMBI, CBSI3aHHOE

C PACIIOJIOJKEHWEeM YacCTHUIl[, HO aHAJOTHUYHOe HAOJII0JAaeTcss U CO CKO-
pocTaMU.

III. [dna xapaKTepUCTUKU CHCTEMbI YaCTHUI[ MCIOJb3YIOT KakK
MHUKpOIapaMeTphl, TaK ¥ MaKpONapaMeTphl; IIOCJEJHUE ONMUCHIBAIOT
cucreMmy B mejoM. IIpomosskeHie N3YUeHUS XapPaKTePUCTUK MOJIEKY.JI
BO3MOJKHO IIPU DPEIleHUU 3a]adu.

Onpenenure JIuHeIHBIe PasMepbl MOJIEKYJI BOABI M 30JIOTA.

AHaau3 Qusuueckozo seaenus. Jaubl aBa GuanUecKUxX o0BeKTa:
a) MoOJIeKyJia BOAbI; 0) MoOJeKyJia 30J0Ta. IloCTOSTHHBIE BEJIUUUHBI
CUMTAIOTCSA M3BECTHBIMU.

Hoes pewenus. OupenenuTb O0BEM MOJIEKYJbI, 3Has Maccy u
00bEM BelllecTBa KOJamYeCcTBOM 1 MOJIb; II0 O0BEMY OIIpPeNeuTh aua-
MeTp MOJIeKYJblI, CUUTasi, 4YTo eé dopma — Iap.

Pemenwue. [na BoAbI KOJMYECTBOM BelrlecTBA 1 MOJIb MMeeM

M =~ 0,018 kr, orcroga oobém V = M =1,8 - 107° m3. O6BEM oxHOI
MOJIEKYJIBI P

vV _1,8-10°w

= N. 602108 3 107w
A >

Vo

Iia nuamMeTrpa MOJIEKYJIBI BOABI IIOJyYaeTcs 3HAUeHUWEe, IPUMEPHO
paBHoe 3 - 1071° M. IlomoGubIi pacuér aJsd 30J0Ta OAET 3HAUYEeHUe
2,8 - 10710 m.

Ananu3 pewenus. inesa pellleHudA 3ajadyu CIpPaBeAJUBa IPU YCJIO-
BUHM PACHOJIOMKEHUSA MOJIEKYJ BILIOTHYIO. Pacuér HocuT xXapaxTep
OoleHKU. VHTEepecHo, YTO pasMepbl MOJIEKYJ IIPUMEPHO OAWHAKOBLI.

YV IOoCKM OAVH W3 IIKOJBHHKOB peIlllaeT 3akady II0 OIIpemesIeHIIO
ypcJia aTOMOB AJIOMHUHHUS B AJIIOMHHNEBOM JIOMKKe, KJIacC CaMOCTOS-
TenbHO permtaer 3amauy: II., Ne 288.

IV. Bonpocs. 0ns nodgedeHus umozos: MOBeleHNEe KAKUX CHUCTEM
ONMCBHIBAETCA CTATHUCTUUYECKUMM 3aKoHOMepHocTaMu? Kakwme us me-
PEeUYMCIeHHBIX BEJINYMH OTHOCATCS K MHKpoOIlapaMeTrpaMm, a KaKue —
K MaKpoIllapaMeTpaM: Macca MOJIeKYJIbI, YKCJI0 ABOraapo, MOJIAPHAT
Macca, CKOPOCTb MOJIEKYJIBI, IJIOTHOCTE? IIpoumraiiTe u IPOKOMMEH-
TUpy#iTe GOPMYJIUPOBKU ABYX NPUBEAEHHBIX CTATHUCTUYECKUX 3aKO-
HOMepHOcTel. MOKHO JIM COIJIACHO BTOPOM 3aKOHOMEPHOCTU 3HATH
CKOPOCTh JAHHOU KOHKPETHOM YaCTUIBI?
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O6wuil 66L600: HOBBIE (PUBUYECKUE CUCTEMBI, IIPEeICTaBJIAIOININE
Cco0OIi COBOKYIIHOCTH OOJIBIIIONO YHCJIA XAOTUUYHO ABMIKYIUXCA dYa-
CTUI], O0HAPYKUBAIOT HOBbIE 3aKOHOMEDPHOCTU MOBEJEHUA.

V. Jomawnee 3a0anue: 3anucu B Terpanu; II., Ne 287. Mugusu-
IyaJbHO IPEeAJaralTcsd SKCIepHUMeHTAaJbHbIe 3a/1a4Hu.

1. OmpegmenuTe YMCJIO MOJIEKYJ BOIBI, HAJWUTOM B MEH3YPKY (CTaKam).

Yrxasanwue. [lepBrlli BapuaHT pPeIIeHUA: OIIPEAEIUTH MOJIPHYIO
Maccy; U3MEPUB MAaccCy BOJAbI, HAWTU UMCJO MOJIel; pacCunuTaTh YMCJIO
MOJIeKYyJI. BTOpoil BapuaHT pelieHus: 3Has OTHOCUTEJbHYIO MOJIEKY-
JIAPHYIO MacCy M MAaccy aTtoma yrjepoja, OIpedesiuTh Maccy MOJIEKY-
JIbI BOJABI, a 3aTeM M YHCJIO MOJIEKYJ IIOCJe M3MepPeHUsS MacChl BOOHI.

2. OmeHuTe BpeMs, 3a KOTOpPOe 3alaX OJeKOJOHa (IAPYyroro BeIecTBa)

monpér mo Bac. OmpemennTe CKOPOCTH DPACIPOCTPAHEHUs 3amaxa u
CpaBHUTE €€ CO CKOPOCTHIO ABUIKEHUS MOJIeKyJ rasa. OO0bscHUTE Ha
ocaoBe MKT ocnabienue 3amaxa OZEKOJOHA C yBEJIMUYEHUEM DPACCTOSA-
HUA.

VYraszauue. [I1a cpaBHEHUA CJIELYyeT B3ATH CKOPOCTH MOJIEKYJI
kucaopona (CopaBouHUK, c. 98).

Ypok 5*. PeweHne 3apaud

I. Heo6xoaumMo pasHOOOPA3UTL NPUEMbBI IIOBTOPEHHS M KOHTPO-
Jid 3HAHUWN: pellleHue y OOCKU ONHOW M3 JOMANTHUX 3aJad; YCTHBIN
OTBET y MAOCKHW YUUTEJNI0, HAaIpPUMep O XapaKTepUCTHUKaxX MOJIEKYJI;
OTUET O BBINOJHEHWU AOMAIIHEr0 OSKCIEPUMEHTAJIbHOTO 3aJaHusd
(yueHUK 3apaHee HPEAYIPEKIEH); (DPOHTAJIbHOE IIOBTOPEHNE OCHOB-
HBIX TEOPETUUYECKUX IIOJIOXKEHUM.

Bonpocvl 0 noémopeHus: U3 KaKUX YACTUI[ COCTOUT BEIECTBO?
Yro Taxkoe moseKyaa? KaxkoBbI OCHOBHBIE CBOMCTBA TEIJIOBOI'O IBU-
sKeuuda mojyeKya? (OrBeT. HempepblBHOCTh, XaOTUYHOCTD, Pa3JINULe
CKOPOCTeli, IIOCTOAHHOE pacmpejejieHue cKopocTeii...) Ilouemy cko-
poctu MoJieKyJa pasanuHbl? Kaxk moxasaTb, YTO MOJIEKYJbI Trasa
KayKAyI0 CeKYHAY HCIBITHIBAIOT MHOTOYUCJEHHBIE CTOJKHOBEHUS?
(OrBerT. IIpy HOPMAJBHBIX YCJIOBUAX MOJEKYJbl HCHBITHIBAIOT IIO-
panxa 10° crosxkHOBeHUH B ceKyHay.) MoXHO U ABUYKEHUE NbLIU-
HOK B BO3IyXe€ CUNTATh OPOYHOBCKHUM?

II. ITpumepsl 3agadu s pelleHUs HA YPOKe.

1. Omenure 060U OO0BEM MOJIEKYJI U O0O0BEM <«IIYCTOTHI» B CTaKaHe

c Bomoii. B KauecTBe MOZESIM MOJIEKYJIBI BHIOEPUTE IITAPUK PALUYCOM
0,14 ®mm. IlmoTHO JM PACHOJIOMKEHBI MOJIEKYJBI KuUZKocTu? O0b-

ém crakaza Bogel 0,2 i, mum 0,2 - 1072 m®, mMonsapHas macca BOZBI

18 - 107 xr/moub.

2. MoaekyJsa rasa KasKAyI0 CEKYHIY HUCHOBITHIBAeT 5 ° 10° cronkHOBeHMI
Cc ApyruMu yactunamu. Uemy paBHa cpefHAA AJNHA CBOOOJHOTO IIPO-
0era MOJIEKYJIbI, €CJIU CPeJHsiA CKOpocTh eé mBukenus 500 m/c?

3. OleHUTE UMCJIO YACTHUIL B Kalljle BOMBI.

II1. Jomawnee s3adarnue: I1., Ne 290. unuBuayanpbHo — 3ama-
HUe: OIEHHUTh YHCJIO YACTUI[, KOTOPbI€ BBLJIETAIOT B CEKYHAY IIPU
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BapKe cyIla; IpoHa0iogaTh U onucaTh quddysuio KUAKOCTel B cTa-
KaHe: I'yCTON pacTBOp caxapa miau coau HaauT go 0,5—0,75 oobéma
cTaKaHa, CBEPXY OCTOPOKHO no0aBJieH KpemKuii HacToii yad (BO3-
MOYKHBI M IPYTrHe IIPOEKThI); OIEHUTHh DHEPTUI0 MEIKMOJIEKYJIIPHOrO
B3aMMOJENCTBUA, CUNUTAsdA, UTO yAeJbHAs TeIJoTa Mapoo0pasoBaHUSA
ugEéT Ha paspyllleHue cBA3W dYacTtull (Macca Boabl 1 Kr, MoJspHas
macca Bogbl 18 - 1072 kr, yaenabHas TeIlJIoTa MapooOpasoBaHUA BOILI
2,3 - 10°% IIxx/kr, umcso Asorazpo 6,02 - 102 moas™t).

Ypok 6. CBoicTBa BewiecTBa Ha OCHOBe
MOJNEeKYNAPHO-KUHEeTU4eCKuMx npe,chaBneHMi/'l

3amaum ypoka: cdhopmupoBaTh ymenue npumenaTb MKT nas o6b-
SCHEHUS CYII[eCTBOBAHUS arperaTHLIX COCTOSHUI BellecTBa.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u1 MeTOaBI

I. Bepenme. IlocranoBka 5—7 Becena

yueOHON mpPobIeMBbI

II. Visyuenue HOBOT'O MaTe- 15—20 Pab6ora ¢ yueOHHKOM. 3amoJ-

puaa Henre Tabsmibl. OTBeTHI Ha
Bompockl. OmBITHI

III. CoBepiiieHCTBOBAaHE U 15—20 Pemrenue samau. Iluchbmen-

KOHTPOJIb 3HAHUN HBIA Ompoc

IV. lomaiHee 3amaHue 1 3anuch Ha JOCKe

I. Bonpocur 0na opeanusayuu Oecedbl: B YEM NIPUUNHA IOSBICHUA
HOBOTO paszesia GU3UKU — MOJIEKYJIAPHOIN (pusurmu? KaxoBbI 0CHOB-
mpie moJsioskeHusas MKT? K ao00biM am (GusuuecKuM OO0BEKTAM OHU
npumeHuMbl? KaKoBbl 0COGEHHOCTU ABUKEHUA (PUBUUECKUX CUCTEM,
COCTOAINMX M3 OOJIBIIOro umcjaa dvactuil? MOMKHO i OO0BACHUTH
CBOMICTBA BeEI[eCTBA BO BCEX €T0 arperaTHbIX COCTOAHUAX CTPOEHUEM
(cocTaBOoM), ABUIKEHHEM U B3aUMOAENCTBMEM UYACTHUIL?

II. Visyuenme HOBOro MaTepuaja OpraHmsyercs II0 yueOHuUKyY. Ha
mocke moarotoBjeHa (Qopma Tabauikl 18. Ilocse mpouTeHus udacTu
TEKCTa OpraHmusyeTcs Oecefa, CTaBATCA UJIU OOCYIKIAIOTCA OUBITHI,
IeJIaloTCs 3aIluCcU B TAOJIUILY.

CuauaJjia paccmarpuBaercs ras. Bonpocwvl. 048 opzanHusauuu Oe-
cedvl: Kak [OKas3aThb, UYTO Ta3 IIPEJCTaBIAeT CcO00Il COBOKYIIHOCTH
yactun? Kak [goKasaTh Ha ONObITE, UYTO PACCTOSHWE MEMKAY MO-
JeKyJilaMU Tras3a BO MHOro pas Ooablie pasmepoB wmojexya? (OrT-
BeT. CikaTue BO3Ayxa MQOKas3bIBaeT HaJIUyuWe OOJBINUX PACCTOSHUMN
Mexkay MoJeKyaamMu.) Kaxume sKcmepuMeHTaJbHBbIE (PAKTBI MOMKHO
IPUBECTH B IOATBEDPIKEHINE TUIOTe3hl 0O XAOTUUYHOM ABUKEHUU dUa-
cTul rasa ¢ OoabimuMu ckKopoctaMu? Ilouemy rasbl CpaBHUTEJIBHO
JIeTKO pacmpocTpausoTca? BsaumomeicTBYOT JiM dYacTHIbI Tasa?
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ArperarHsie COCTOAHNS
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Tabauya 18
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Kakwue cBoiicTBa rasa OOBACHAIOTCA CYIIECTBOBAHUEM B3aUMOIEHCTBUS
yactuir? Kak sKcIlepuMeHTaJIbHO [0KasaTh, YTO HaBJIEHHe rasa — pe-
3yJIbTAT AelicTBUA MoJieKyJa Ha cTeHKy cocyza? (Ot BeT. Pacimpenue
KaMeps! (hyTOOJIHHOTO MAYA II0J KOJOKOJIOM BO3AYIITHOTO Hacoca.)

Janee paccMaTpuBaOT KUIKOCTh. Bonpocvl: MeHAETCA JI COCTaB
BelllecTBa IIPU IIepexole rasa B JKUAKOCTL? Bimser jgu Ha cBoicTBa
BellleCTBa M3MEeHeHUe PacCTOAHUMN Mexkay udacturiamMu? Kaxue HOBbIe
CBOMCTBA MOJKHO IIpe[cKasaThb IIPU MHOYTU ILJIOTHOM DPACIOJIOMKEHUU
yactur (cm. Tada. 18)? Kakwue cBoiicTBa JKUIKOCTH OOBACHIET HO-
BBIII XapakTep ABm:KeHmsa uvactull BerectBa? (OrBeT. TexyuecTs,
dopMy KHUIKOCTHU, COBIIAAAIOINYI0 ¢ (GopmMoil cocyma.) UTo MOIKHO
cKasaThb O B3aummojeiicTBum dactull kuaxoctu? (OrseT. Bsaummo-
neficTBUE COCTOUT B IPUTAMEHUN W OTTAJIKMBAHUU YaCTHUI[ Ha pac-
CTOSTHUU; TMOTEeHI[MaJIbHAA YHEPrus B3aUMOAENCTBUS YACTHUIL OOJIbIIIE
KUHETUYECKON 9SHepPrum; HeT CBOOOMHOI'O, T. €. IPAMOJUHEHHOI0 u
PaBHOMEPHOTO, IBUMKEHUS UACTHUI[ — BCerja eCTh B3aUMOJEMCTBUE;
B3aUMOeHICTBYEeT Cpa3y HECKOJbKO OJMIKANIIUX YACTUIL BEIecTBa.)
YeM KHIKOCTU MOTYT pasjamdarbcsa corsiacaio MKT?

3areM paccMaTpPUBAOT TBEPAOe Teso. Bonpocwl: KaKkue n3MeHeHU s
B CTPYKType BeIlecTBa IIPOMCXOAAT IPU €ro Imepexoje u3 KUIKOTO
cocroauusa B TBEpmoe? Ilouemy uvacTUIbI TBEPAOrO TeJIa HAXOMIATCS
Ha onpenesiéHHbIX MecTax? Yem sTo obyciosiaeno? (O TBeT. Baaumo-
melicTBUEM YacTHUIl; KakJasd YacTUIla HaXOAUTCSI B OOJBIIEH «IIOTEeH-
aJbHON AMe», T. €. Ha Heé meicTByeT OOJIbIlee UMCJIO YACTHUIL, UeM
B JKHIKOCTHU; €€ TOoJIoO)KeHue 0ojiee YCTOMYMBO, TaK KaK BO3HUKAET
magbHuil mopAnok.) Kak MOKHO oxapaKTepus3oBaTh B3aWMOeHCTBUIE
yactul TBépaoro teaa? (OrserT. CyliecTByeT OPUTAKEHNUE U OTTAJI-
KUBaHNE YaCTUIl; IMOTEHIMAJbHAS YHEPrus B3aMMOIEMCTBUSA YACTHIL
0oJIbIlIe UX KUHETUYecKoil sHepruu (6oJibllle, 4YeM y JKUIAKOCTH); IIPU
OBUKEHUM YACTUIILI CUJIa B3AUMOMAENCTBUS MEHSETCS II0 MOAYJI U
HaOpaBJeHUI0; MeKIy co00il OJHOBPEMEHHO B3amMMOAeHCTBYyeT 00JIb-
Imiee YmCJIO YaCTHUIl, UYeM B KuAKocTu.) Ilouemy B BOAY MOKHO OIIy-
CTUTh PYKY, a B TBEpPAOE TeJ0, HAIIPUMEDP B JIepPeBO WJIU MeTaJLI,
"Henbssi? (OrBer. Ilog meiicTBueM BHeITHeIl CUJIBI (AEHCTBUS DPYKU)
MOJIEKYJIbI BOJBLI II€PECKAKMBAIOT HA HOBBIE MECTa, JaBas BO3MOK-
HOCTH PpYKe IPOABUHYTHCA. B TBEpPAOM Tejie B3amMozeiicTBHE UACTHI]
3HAYUTEJIbHO, PA30PBaTh CBA3U AeHCTBUEM PYKU B GOJIBIIIUHCTBE CJIY-
YyaeB HEBO3MOJKHO; pasoOpBaHHbIE CBA3W, HaNpuUMep IIPH yAape IIo
JuHelKe, He BoccraHaBiauBaiorcsa.) Kak Ha ocumoBe MKT 00bsicHUTH
coxpaHeHue (GOpPMBI U Pa3MepoB TBEPAOTO Teja?

III. Pentenue 3amay OopraHU3YeTCA AJIS PA3HBLIX TPYIIT YUYAITUXCS
I0o-pasHoOMYy.

1. HecKOJIBbKO MIKOJBHUKOB HUCHMEHHO II0 BapUaHTAM OTBEUYAIOT
Ha BOIIPOCHKI U BBIMOJHAIOT 3aJaHU .

Bapuaum 1

1. Kaxkue sABJeHUs HaA3LIBAIOT TEIJIOBBIMU? IlpuBennTe mpuMephI.

2. IlepeuncsiuTe OCHOBHBIE XapaKTEPUCTUKU MOJIEKYJIbI.
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3. NzobpasuTe TpaeKTOPUIO OPOYHOBCKOM uacTuIilbl. Kakme BHIBOABI U IO-
yeMy MOJKHO cAejaTh U3 eé Buma?

Bapuanm 2

1. B uém cyThb MeTola M3yUeHUA ABJIEHUN B MoJeKyJApHOi dusure? Ilo-
yemMy OH HeoOxomumm?

2. IlepeuncsuTe OCHOBHBIE XapPaKTEPUCTUKMU CHUCTEMBI MOJEKYJI.

3. Uzobpasute rpaduK SHEPTUU B3aUMOAENCTBUA ABYX MOJIeKyJ. Hc-
mob3ysa rpaduk, caesaiiTe BHIBOALI O XapaKTepe B3aUMOAEHCTBUA.

2. T'pynma MIKOJBHMKOB pellaeT 3amaum. LIpuBeaéM NpHUMepbI

3apngad.

1. OmpemennTe KOJMYECTBO YACTHUI[ BO3AyxXa B KJacCHOW KomHaTe (pas-
MepBI JaHbl UJIU TPeOyeTcs MX OIEeHUTH, U3MEPUTH) IMPU HOPMAJIbHBIX
ycaoBuax. MonsapHasa macca Bosayxa 29 - 1073 xr/moub.

2. MoxHO JIM dYaCTUIIBI BO3AyXa, HaXOAAIMecad B KoMHaTe (pa3Mepsl
IaHbI), IIOMECTUTh B CTAKaH, €CJIU MUX PACIOJIOKHUTH IIJIOTHO APYr K
ApyTy?

3. ITouemy cormacato MKT mesmom MoxXHO uepTuTh Ha mocke? Ilouemy
Iaske C HeOOJIBIIIOM BBICOTHI OIMACHO HphIraTh B BoAy miammsa? Ilo-
yeMy, AJIsI TOTO YTOOBI BeCh uail OBICTPO CTAJ CIAAKUM, €ro IIOMeIIu-
BaroT? Ilouemy nuddysusa B KUIKOCTAX IIPOUCXOAUT MeAJeHHEEe, UeM
B rasax? Yem o0BJCHUTH HEOIDAHWYEHHOE pAaCIIUpPeHue rasoB?

3. OcranbHbIe IMKOJbHUKHU CAMOCTOSTENBHO PEIIalT 3aJadil; UM
mpeajiaraeTcs Bechb 00BEM pabOTHI BMecTe C JOMAIIMHUM 3aJaHUeM.
MoOXKHO HIPOJOJIXKUTEL PelleHre 3aqad y TOCKH.

IV. Homawmnee s3adanue: § 59; yup. Ha c. 193 (4, 5).

FNABA IX. MOJIEKYNIAPHO-KUHETUYECKAA TEOPUA
WOEAJIbHOIO rA3A

Marepuas gaHHOM IJIaBBI IIPEACTABJIECH B yueOHUKe B ABYX TeMax, HO,
C HaIlleil TOYKU 3pPEeHus, BCe OTU CBeAEHUA O0OBbeIUHEeHBI OTHON U caMoit
TIPOCTOI MOJEJILIO BeIlleCTBa — HUAEAJbHBIM rasoM. IIpuuém comep:raHue
€CTEeCTBEHHO BIIMCHLIBAETCS B JIOTUKY «(aKThl — MOJEJIb — CJIEACTBUI».
ITocnemoBaTeIbHOCTh PACCMOTPEHUSA MaTepuajia MOJHOCTBIO COOTBET-
CTBYeT Yy4eOHUKY.

B wurtore mpexmosiaraerca opMupoBaHUe CIAEAYIOININX YMEHUH:

— uaJjlaraTh MaTepHaJl TeMbl 0 JIOTuKe «(paKThl — MOAedb —
CJIeJICTBUS»; OTJANYATH (DAKTHI OT MOJeJieil, a CJEACTBUSA OT THUIIOTE3;
OIpene/siTh I'PAHUILI IIPUMEHHMOCTH MOIEJUN <«HUAeabHBIA ras», ra-
30BBIX 3aKOHOB; BBIIBUTATh T'MIOTE3HI IJIS O0BACHEHUS M30IPOIECCOB;

— IPUBOAUTH (PaKThI (OHBITHI, Pe3yJIbTAaThl HAOJIIOMEHUI) B IIOX-
TBepsKIeHue OCHOBHBIX mojoxkenmit MKT, ocHOBHOTO ypaBHEHUS
MEKT, cupaBemiMBOCTA MOIEJU «HUIEAJNbHBLIN rasd» W Ap.; 00bSICHATH
ra3oBble 3aKOHBI Ha ocHoBe mojoxkenmit MKT;

— OIMUCHIBATH COCTOSTHME MAEAJIbHOTO rada M M30IIPOIIeCCHl B HEM,
B TOM YHCJIE€ OMpeNeATh MUKPO- U MaKpolapaMeTphl rasa; JaBaTb U
00bsICHATH rpaduuecKoe m300paskeHUe IIPOIECCOB;
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— U3MepATh TeMHOeparypy, 00bEéM, AaBJIeHWE C YUYETOM HOTPeIl-
HOCTeH; IJIaHUPOBATh UM MPOBOAUTH OUBITHI IO HAOJIIOAEHUIO M30TEP-
MHUYECKOr0 W M300apHOTO IIPOIECCOB.

Ypok 1. OcHoBHOe ypaBHeHue MKT npeanbHoro rasa

3amaum ypoKa: yriiyOUTh IPEICTABJIEHUS O MOMJEJU «UAeaIbHBINA
ras»; Ha OCHOBE IIPUHIIHIIOB MOJIEKYJIAPHOH (DU3UKU BBIBECTH OCHOB-
Hoe ypaBHeHme MKT wupeanpHOro rasa; ImokKasaTh CTAaTHUCTUYECKUH
XapaxkTep IIOJYYEHHOI'O 3aKOHA.

Ilman ypoka

Jdransl ypoKa Bpemsa, mun IIpuémsbr 1 MeTOaBI
I. TIlocramoBKa yueOHOIL 30 Coobriienne yuuress. PpoH-
npobsembl. Vgyuenume HO- TaJabHbIe Bompockl. Pacckas.
BOTO MaTepuaja Becena. Pa6ora c¢ yuebHU-
KOM. 3alucu B TeTpamu
II. OrpaGoTka 3HaHUI 10—15 Pemrenue zamau
III. TloagBemeHMEe UTOTOB. 2—3 Brigenenue riaaBHOTO

rT.[OME’:lI.T.IHee 3alaHue

I. Hayka GopmyIupyeT 3aKOHBI AJIs MOAEJeH, M eCJIU CTOUT 3aJada
U3YyYUTH IIOBeJeHNe ra3oB, TO HAJ0 cHauyajga IOCTPOUTH HX MOIEJIH.
Ilyia rasa y Hac BBeJleHa MOJeNb «upeadbHbIN rasz». (IloBropenume u
yriyojeHre MOHATUH € HCIIOJAb30oBaHueM yuebHuMKa — c. 200—201.)

1. OGcy:xmaioT gonpocsyl: 3aueM codnaércs momesb rasa? Kax o6mb-
SCHSIETCsS [OaBJIeHMEe Tra3a C IOMOIILI0O MOIEJUW <«UJeaJbHBIN Tas» u
Ha ocHoBe moJoxkeHuii MKT?

DopMyIUPYIOT CIAEAVIOIIYIO Y4eOHYI0 npobJiemy YPOKa: MOJIIyIUTH
3aKO0H, O0BACHAIOIIUI JaBJieHUe rasda Ha ocHoBe mpexacraBiaeHuit MKT.

2. Ucxomubie mogoskeHus (uMaer, TUIIOTe3bl) AJIs HAIero BBEIBOAA:

a) MojesJb rasa — wuAeaJbHBIA ras;

0) m3-3a XAOTWYHOCTU [ABUKEHUS UYaCTUI[ HET BBLIOPAHHOTO Ha-
IpaBJieHUsI, T. €. B CPeJHEeM UMCJIO YaCTHUIL 110 JIIOOOMY HAIIPaBJIEHUIO
IeKapTOBOM CHCTEMBI KOOPAMHAT OOWHAKOBO;

B) cocTOosdHMEe rasa (MakpomapaMeTphbl) OIMHAKOBO BO BCeX €ro 4ya-

F .
CTAX; OaBJIEHUE p = E omnpenesideTcda MOEerMCTBHMEM YaCTUIl ras3a IIpu

CoyIapeHuHn CO CTEeHKOM cocyna.

3. BeiBox ypaBHenusa. IIpoGiema onmMCaHUSA JBUMKEHUS YaCTHI]
rasa B TOM, YTO OOJIBIINYI0 COBOKYIIHOCTH XAOTHUYHO ABUIKYII[UXCS
YacTHUIl OOBIYHBIMU (PU3UUYECKUMU BeJIUYNHAMU HEJIb3sl OXapaKTepu-
30BaTh. BBOAUTCA IMOHATHE O CpegHEll KBaAPATHYHON CKOPOCTH Kak
XapaKTepPUCTUKE BCEX YACTHUIL, a TAKiKe IIOHSATHE O CpeJHel KUHeTH-
YEeCKOM SHEPruy 4YacTHI[ rasa.
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4. Tlpu MCIOJBb30BAHUMN yUYEOHHKA OPraHU3yIOT BBIBOJ OCHOBHOTO
1 —2
ypaBuenua MKT p = 3meD (memaioTcs 3amucu B TeTPanm).

Bonpocvt 0ns opzanusayuu 6Oecedvl: TOUEMYy IIOJIyUYEHHBIA 3a-
KOH HasbIBaioT cratuctudeckuM? (OrBerT. OH ycTaHaBIUBAaeT CBA3b
MeXKAy MaKpollapamMeTpoM BCeH CHCTeMbl M MHUKpOIlapaMeTpaMH ua-
CTUI, YCTAaHABJIWBAET <«IOPANOK U3 xaoca».) IIpuMeHMMO JU 9TO
ypaBHeHUe i omHOU uactuipi? Ecam 3aKoH chopMysupoBaH, TO
Kakue CJIEeACTBUs, Kacalolllmecs IIOBeJeHUsS rasa, MOYKHO IIpeAcKa-
3aTh HA OCHOBE 3TOr0 3aKOHA?

II. OrpaboTka opraHuadyeTcsa IIO CJEAYIOINIEeMY ILJIaHy: a) IIpoBe-
neHue mojmenabHOro onvima (9, c. 127—128); 6) pelieHue 3amau:
II., Ne 292, 296.

II1. Bonpocwvl 0 nodgedeHus umozog: ITO yCTaHABINBAET OCHOB-
woit 3akoHn MKT wugeansnoro raza? CopaBeijuB JW 3aKOH AJs He-
oouibioro umesaa dactuil? Kaxme pusnuecKue XapakTEePUCTUKU Irasa
MBI MOJKE€M Ha OCHOBE JTOTO 3aKOHA OIPeIesUThH?

Homawnee 3adanue: § 60; yup. Ha c. 204 (ET9).

Ypok 2*. PeweHue 3apay

3amaum ypoka: chopmMupoBaTh ymeHue npumeHsaTh 3Hanuma MKT
ueaJlbHOTO Tada NPU pelleHUU KOHKPETHBIX 3ajad.

I. B Hauase ypokKa IOBTOpPsETCA M3YUYEHHBIN TEOPETUUYECKUN Ma-
Tepuasl.

1. Yuamuecs MUCbMEHHO OTBEUAIOT Ha G0NPOCHL: KAKOBBI CMBICT U
suauyenue ocHoBHOro ypaBHenus MKT wumeanbuoro rasa? Kax mouy-
YUTHh YpaBHeHUE HAeaJbHOTO rasa?

2. Pemenue 3agau us § 61%.

3. ®poHTaNBHEIA ompoc. IIpym HANTMYUU MOAXONAIIUX TECTOB TEO-
PUI0O MOYKHO IIOBTOPUTH II0 HUM.

II. Camoe r1aBHOE — TIPU DPENIEHWH 33JadU 00ECIIEUNTH aKTUBHOCTH
MIKOJILHUKOB. [[J1s1 9TOTO ciieyeT coueTaTh MHAUBUAYATIBHOE U KOJLIIEK-
TUBHOE DellleHNne, KCIIOJIb30BaTh 3JIEMEHTbl COPEeBHOBAHUSA, UETKO KOH-
TPOJIMPOBATH W OIleHWBaTh pabory. IIpmBeném mpumepsl 3amad.

1. Onpe;:(emxITe KOHIIEHTPAIXuI MOJIEKYJI KHCJIOpOoaa, €C/JIX IIPDU AAaBJIEHUU

0,2 MIla cpenusaa KBagpaTHdYHas CKOPOCTH MoJieKyJa paBHa 700 m/c.

2. Tlouemy He MJIAaBUTCSA HUCKYCCTBEHHBLIN CIYTHUK 3€MJM, XOTS HA BbI-

core 1000 kM TemIepaTrypa BO3AyXa HECKOJbKO ThICAY I'PAgycoB?

Samaumnm: II., Ne 297, 298, 299.
II1. Jomawnee 3adanue: yup. Ha c. 206 (1, 2).

Ypok 3. Temnepatypa Kak MaKpOCKonuyeckas
XapakTepucTuka rasa

3amaum ypoka: yryIyOUTh IIPECTABJIEHUA O MaKpo- U MUKpoOIapa-
MeTpaxX HMIeaJbHOTO r'a3a; BBECTHU MOHSTHE O TEIJIOBOM PABHOBECUU U
oIpefie/ieHNe TeMIIePaATypPhl; YCTAHOBUTH CBA3b MEMKIY TeMIIepaTypOit
rasa M cpeaHell KMHETHUYECKOM sHepTruel MOJIeKyJ rasa.
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Ilman ypoka

Jdransl ypoka

Bpemsa, mun

IIpuémsr u1 MeTOaBI

1. IToBTOpPEHUE

II. I3yuenne HOBOTO MaTe-
puaia

III. Orpaborka 3HaHUI
IV. IlogBeneHure UTOroB
V. Oomaminee 3amanue

5—7
25—30
10
2—3
1—2

PDpoHTaANBHBIE BOIPOCHI

Pacckas. Becema. Pabora c
yuebHUKOM. OnbIT. 3ammcu
B TeTpanu

Pemrenne zazau
Brigenenue riaaBHOTO

3amnnck Ha JOCKe

I. IloBTOpPEHME 3aKJII0OUAETCA B IIPOBEPKE DEIeHUs JOMAIITHUX 3a-
Iad, GpOHTATIBHOM OOCYKIEHUH 80NPOCO6: KaKkue (QU3UUEeCKUe CUCTe-
MBI MBI udydaem? KaxkuMmu mapamerpamMu uxX XapaxkTepusyem?

II. IsyueHue HOBOTO MaTepuaJia CJeIyeT JIOTUKe yuyeOHUKA.

1. TloBTOpeHue u yrayOJyieHUEe IIPENCTaBJIEHUN O MaKpO- U MHUKPO-
napamerpax rasa. Bonpocvl 0as o6cyxicOenus: Kakue MaKpoXapak-
TEPUCTUKU MCIOJb3YIOTCA [AJf ONMNCAHUSA COCTOAHUA AAaHHOTO rasa?
Kakue xapaKTepHUCTHUKN ra3a MOYKHO CUUTATH OoJsiee (pyHZaMEHTaIDL-
HbIMU?

2. TenJaoBBIM PaBHOBECHEM HA3bLIBAIOT COCTOSHUE CHUCTEMBI, IPU
KOTOPOM BC€ MAaKPOCKOIMWYECKHe IlapaMeTpPhl OCTAIOTCA HeU3MeH-
HBIMU. Bonpocvl 0na opeanuszauyuu Gecedvl: M3MEHsAETCA JU Macca
CHCTEMBI IIpM TelsIoBoM paBHOBecum? IIpoumcxonutr jum TemiaooOMeH
MeXKAY CUCTeMaMM IPH WX TeIaoBoM paBHoBecuu? IlpomcxomuT au
u3MeHeHVe MUKPOIIapaMeTpPOB IIPM TEIJIOBOM DPABHOBECUU CHUCTEMBI?
Haxomurca nm Boja B cTakaHe B TEIJIOBOM PaBHOBECHU CO CTaKa-
HOM? B uéM cocTOMT MeXaHW3M YCTAHOBJIEHUS TEILJIOBOTO DaBHOBE-
cud cucreM c¢ Touku 3pernusa MKT?

3. Oco0eHHOCTH TeMHIepaTypbl KaK MaKPOCKOIHMYECKOH Xapak-
TEPUCTUKU Tasa: a) U3MeHAeTCs IIPU N3MeHEeHUU COCTOSHUA TIasa;
6) XxapaxKTepu3yeT COCTOSHUE TEIJIOBOTO pPABHOBECUA CHUCTEMBI;
B) yKasbIBaeT HaIpaBJeHUEe TeIJI000MeHa MeKAy CHUCTeMaMU; I') MO-
JKeT OBITH M3MepeHa.

Crnenyer pacckasd IO IUIAHY: IIPUHIIUII U3MEPEHUS TeMIepaTyphl;
uzeajbHasA TasoBasg IIKaJa TeMIepaTyp; KUAKOCTHBIN TepMOMeTD;
TeMIeparypa B rpagycax Ilenbcusa; IpaBuia M3MepPeHUA; IIOTPEITHO-
cTu. ¥ [OCKU HIIKOJBHUK peIlllaeT IIpodjeMy: MOYKHO JIM 3a CEKYHIY
IaHHBIM OPUOOPOM M3MEPUTH TEeMIIepaTypy Bombl B craxkaune? Bonpo-
cvl 0aa opzanu3ayuu Oecedvl: B KaKUX CJIydYadaX TPyAHee U3MEPUTH
Temueparypy? MOKHO Ju CUHTATh, UTO Teja B KJacCe HAXOLATCA B
TerioBoM paBHoBecuu? (OrTBerT. Her.) Ilouemy? Bauser su Bpems
U3MepeHUs Ha IOTPEIIHOCTU u3MepeHud?

4. Jlajmee OCHOBHOH #ABJIAETCA CJIeAyIOIIasg YueOHaAs npoosema:
MOJKHO JIU TeMIIepaTypy rasa OIpelesUTh Yepe3d MUKPOCKOIUYEeCKUE
napamMeTpsbl.
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CHauaJia JOKasKeM CIIPaBeIJIMBOCTh TMIIOTE3BI O TOM, UTO IIPU TeI-
JIOBOM DPAaBHOBECUU CPENHSAA KUHETUYECKasd dHEPrusa MOJIEKYJ Jr00-

2 = ..
ro rasa ofuMHAaKoOBadg. VI3 ypaBHEHUSA p = gnE C YYETOM BBIPAYKEHUS

vV 2 =
IJIs KOHIEHTPAIMHU II0JydYaeM Py =3 E. Ecau skKcmepuMeHTaJIbHO

IOKas3aTb, UTO BBIpAa’KeHUeE B JIEBOM UaCTU AJIS ra30B, HAXOMAIUXCH
B DaBHOBECUM, OAMHAKOBO, TO TOTJAa OAWHAKOBA U CPEAHSAT KUHE-
TUYeCcKas SHeprus yacTtuil. [[eficTBUTeIbHO, B OHBITAX TAK W IIOJY-
yuiaochk (puc. 9.4 yuebHumKa). IlocTodHHaA AJA AAHHOTO TEILJIOBOTO

|4
COCTOAHUA BeJIUYMHA p? MOJKET paccCMaTpuBaThbCA KaK Mepa TeM-

neparypsl 0. OueBUAHO, YTO BRIpAXKAETCA OHA B mKoyJax. Cumraror,
yro 0 = kKT, rne Bk — mocroanHas BoiabiMana.

v
ITo yueGHUKY Ha OCHOBE BBIDAKEHUS pW = kT oupegnensior ab-

COJIFOTHBIA HYJb TeMIIepaTyphl, BEIOUPAIOT a0COJIIOTHYIO IIIKAJIY TeM-
meparyp.

|4 ..
5. Jlerko BUIETH, UTO IIPU % = kT c y4éToM OCHOBHOI'O ypaBHEe-
2 = .
HUA p = gnE BhIDaKe€Hue CBA3U TeMIlepaTyphbl M CpeagHelr KMHETH4Ye-

. = 3
CKOIl DHepPruu MOJIEKYJ rasa Oymer caeayoomum: E = EkT' MosxHO

JU Ha OCHOBE JTOTO COOTHOIIEHUA CUUTATH TEMIIEPATYPY MUKPO-
cxonunueckum mapamerpom? (OrTBeT. Her, HO mo Temieparype rasa
MOJKHO CYIUTH O CPeJHEH KUHETUYECKON SHEPTrUU MOJEKYJI.)

III. IIKOMBPHUK y OOCKU C IIOMOIIBIO YUUTEJS PeIlaeT 3amgauy.

Onpenenure ILUIOTHOCTH asora mnpu Ttemmeparype 27 °C u jgaBieHUn

100 xIla.

IV. Bonpocvl 0 8vlleseHUs 2/lA8HO20: UTO XapaKTepuUsyeT TeM-
neparypa? fBasgerca au TeMIiiepaTypa MuKpomnapamerpom rasa? (Ot -
BeT. Her.) KakoB cmbica Temneparypbl coriaacHo MKT? Ects au
TPaHUNbl IPUMEHUMOCTUA y 3TOTO IMOHATUA IPU ONUCAHUU CHUCTEM?
Yem pasauuaioTcs pasHble ITKaJbl U3MEPEeHUs TeMIepaTypbi?

V. Homawnee 3adanue: § 62—63; II., Ne 306.

Ypok 4*. PeweHune 3apaud

B mauase ypoka HOOBTOpPAIOT AoMaIlllHee 3aJaHue, HO OJHOBpE-
MEHHO Yy JOCKU OJAWH H3 IIKOJbHUKOB peIllaeT HOBYIO TUIHUUYHYIO
3agauy.

1. Ha CKOJIBKO IPOIIEHTOB YBEIUYUTCS CPEIHAS KUHeTHUecKas 9Heprus

MOJIEKYJ Trasa IpHU ero HarpeBaHuu or 7 gmo 27 °C?

TpyaHocTu maHHOTO ypoKa CBA3aHBI HE TOJBKO C OpraHm3almuein
IeATeJbHOCTU IMIKOJBHUKOB, HO U C IIom0opoM 3amau. I[1s opueHTHU-
pa mpejJjaraeM HECKOJIBKO 3a[ad.

2. Kak u mouemy M3MeHSATCS MOKA3aHUsS JKUIKOCTHOI'O MAaHOMETDPA, eCJu
B KO0JIOYy KaIHYTh HECKOJbKO KameJyb coumpta (puc. 91)?
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3. CKOJIBKO MOJIEKYJI COHEPIKUTCA B
Kucyopose Maccoit 1 xkr? Yemy pas-
HO [JaBJI€eHHEe a30Ta IIPpU IIJIOTHOCTU
1,6 xr/M°, ecan cpemHSA KBampaTHy-
Has CKopocTh ero moJiekysa 500 m/c?

4. Tlpm wmHarpeBaHUM BOILI TeMIIepPaTy-
pa mosbicuwiack Ha 40 °C. Boipasu-
Te W3MeHeHUe TeMIepaTypbl BOAbI B
KeJIbBUHaX. MOKHO JII TePMOMETPOM
U3MEPUTh TeMIlepaTypy BO3AyXa Ha
BeicoTe 100 x™m? Ilouemy?

omawnee 3adanue: yup. Ha
Puc. 91 c. 215 (ET9); II., Ne 307, 308.

Ypok 5*. 9KkcnepumMeHTanbHbIi METoA4 onpenenieHus
CKOpOCTEen MOoJieKys rasa

3amauu ypoKa: PAaCKPBITh OCOOEHHOCTH 3KCIEPUMEHTAIHHOTO
MeTO/a; PacCMOTPETh CTATHCTUYECKOE paclpeeieHre MOJIEKYJ
110 CKOPOCTAM KAaK YaCTHBIA MPUMED CTATUCTUYECKON 3aKOHOMED-
HOCTHU.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr u MeTOaBI
1. IToBTOpEHUE 10—15 ITpoBepka mgomarirHero 3a-
IaHUA
II. Visyuenue u oTpaboTKa 20—25 Pacckas. Becema. Pabora c
HOBOT'O MaTepuaja yueOHUKOM. Pertenue 3amau
III. TloagBemeHME UTOTOB. 5 Brigenenue riaaBHOTO.
HomatrHee 3amaHVe 3amnuch Ha JOCKe

I. B zaBucmMoOCTH OT YCJHOBUI M TPagUIUNA IIOBTOPEHHNE ILIAHN-
pyeTcs C IIOMOIIBIO CJEAYIOININX HPUEMOB: a) MUCBMEHHBIA OIIPOC IIO
Teopuu — OIlIpeaejieHurue TeMIiepaTypbl, CBA3b TeMIIepaTypbl WU Cpen-
Hell KMHETUYECKOUN JHepruu MOJEKYJ; 0) oOCyKIeHMe PeIleHUs I0-
MaITHUX 3ajad; B) IPOBEPKA TEOPUU C IMOMOIIHIO TECTOB.

II. IsyueHue HOBOTO MaTepuajia MOYKHO IIPOBECTU B CJENYIOIIei
IOoCJeq0BaTEJIbHOCTHU.

1. TlocraHoBKa yueb6HOU npoOsemv.. B dusure paspabaTriBaeTcsa
0O0JIBbIIIOE KOJUUYECTBO PACUETHBIX (POPMYJI, OHU CUJIBHO YIIPOIIAIOT
n3yUYeHUre CBOMCTB Pa3IMUYHBIX O0BEKTOB — OT 3BE3JA M0 aTOoMOB. VX
IOJy4YaloT Ha OCHOBE HuIel, mopeseii, rumore3. Ho mocTosaHHO cmpa-
BeIJINBOCTh TEOPUU IPOBEPSAETCS DKCIEPUMEHTOM. ECTh JIM BO3MOMK-
HOCTh M3MEPHUTh CKOPOCTh MOJeKyJa? U coBmagyT Jix OaHHBIE 9KC-
nepuMeHTa C PACUETHBIMU?
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NAv

0 Av v
Puc. 92 Puc. 93

2. Meton ombita IllTepHa m3yuyaeTcs II0 yYeOHUKY C HCIIOJIbB30Ba-
HUeM pucyHKa 9.7 yueOHUKA. OOCYKIAIOTCA 60NPOCHL: TIOUEeMYy U3 IU-
JUHIPA BBIKAUYNBAIOT BO3aAyX? CKOPOCTh KAKKUX ATOMOB OIIpPeaeisaeTcs?
OnpuHakoBasi Ju CKOPoCTh aToMoB? B uém aro BhIipaskaerca? (Ha mocke
BBIMMOJIHEH pucyHOK 92.) B Kaxmx 00/acTsX BHEINHEro IMJINHIPA —
A nnmu B — okxasaiuch HamboJsiee ObICTphIe aTOMBI cepedpa? Bricka-
JKUTE TPEeNIoJIOKeHUe, 3aBUCUT JIA BUJ IIOJOCKU OCEBIIIET0 Ha I[U-
JUHIpPe cepebpa OT TeMIepaTyphbl HUTU HaKaja.

3. Ilomyuenme pacuérHOii (OPMYJbl, €€ uHTepIperanus. Pac-
mpegeseHre MOJIEKYJ II0 CKOPOCTAM OBLIO TEOPETHUUYECKHU II0JIyde-
Ho MaxkcBesiom B 1860 r., 3amosnro go ombiToB IllTepua (pumc. 93).
PaccmarpuBaeTcs TeopeTuuecKas 3aBUCUMOCTb, KOTOPas B TOYHOCTU
TMOATBEPANJIACh DKCIepUMEeHTa bHO. [lesaroTcs 00Iiiie BBIBOMBI.

4. Permaercsa HECKOJbKO IIPOCTBIX 3agad: a) yop. Ha c. 218;
0) KaK MOYKHO WMHTEPIPETHPOBATH Pa3MBITOCTH ITOJOCKU cepedpa Ha
muauuaape B ombiTe IllTepHa?

II1. Jomawrnee 3adanue: § 64%; yup. Ha c. 218 (EI'9).

Ypok 6. YpaBHEeHue COCTOSHUS upeanbHOro rasa.
PeweHue 3apauy

3amaum ypoka: moJyuuTh ypaBHeHue MeHgeneeBa— Kiaaneiipona;
copMUPOBATL YMEHHE PACCUMTHIBATL IIapaMeTpPhl rasa C IOMOIILIO
9TOr0 ypaBHEHUA.
Ilnan ypoka

Jdranbl ypoka Bpemsa, mun IIpuémbr 1 MeTOaBI
I. TloBTOpEHUHE 15 ITuceMeHHBIT OIIPOC
II. MI3yuenne HOBOTO MaTe- 10—15 Pacckas. Becema. PaGora c
puaa yu4eOHUKOM. 3amucu B Te-

Tpagu

II1. OTpabGoTka 3HAHWI 15 Pemrenuve zamau
IV. IlogBeneHME UTOTOB. 2—3 Brigenenue riaBHOTO.
Momarlruee 3agaHvie 3amnuch Ha JOCKe
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I. IITkoNMBPHUKY HOpPenyIpesKJeHbI O IIPOBENEHUN KOHTPOJISA 3Ha-
HUU mo Teopum. IIpennaraemM 10 BapuaHTaM CJIEAYIOIIHE B0NPOCHL:
1%, Upnea u cxema onbita IllTepra. TpyauocTu m pe3yabTaThbl OObITA.
2%, PacupeneneHne MOJIEKYJ MO cKopocTAM. OCoOGeHHOCTU CTaTUCTU-
YeCKUX 3aKOHOMEPHOCTEM.

II. Yuurens kpaTko masaraeT HOBbIM MaTepumasa. Ilo xomy BBIBO-

m
na ypaBHeHusa pV = HRT 00CYsKIAI0OT 80NPOChL: KaK OIpenesaeTCs

KoHIleHTpanua rasa? B kaxkux equHuiiax oHa uamepserca? MoxkHO
JIV YHUBEPCAJIBbHYIO I'a30BYI0 IIOCTOSHHYIO CUNTATh (DyHIAMEHTAIBHON
nocroAHHOM? YTo omuckiBaeT ypaBHeHue MenpaeneeBa— Kiameiipona:
COCTOSTHUE WUIeaJIbHOTO Trasda WJIN COCTOSHUeE rasa?

II1. IIpemyaraercsa obpasel pellleHUA 3a a4y Ha UCIOJb30BaHUE
YPaBHEHUSA COCTOAHUS UeaJbHOTO rasa. YUYeHHK C IOMOIIbIO YUUTe-
JiA penraeTr e€ y TOCKH.

1. Ompegmennre Maccy BOLOPOIa, HAXOIAIIEIOCsA B 0Oajl/IOHE BMECTHIMO-
crpio 20 o1 mox pasienuem 830 klIla mpu Temmeparype 17 °C.

Ananus gusuueckozo asnreHus. O0beKT nsdyuennsa — rasz. C HUM HU-
Yero He TPOUCXOAUT, T. €. OH HAXOAUTCS B PABHOBECHOM COCTOSTHWU.
(Muaue HEBO3MOIKHO ObLIO ObI TOBOPUTH O €0 JABJIEHUU U TeMIlepaType.)

Hoes unu naan pewerus. MOXKHO I BOCIOJIB30BATHCA AJIA OIMU-
CaH’sA COCTOSHUSA rasa MOJeNbIo «MIealbHBIN ras»? Ha aTor Bompoc
HeT mpAMoro orsera. Ho Kakoil y Hac BbIxon? MOKHO BBICKa3aTh
IPEIIIOJ0KeHNe, UTO UAeaJIbHBIN ra3 Kak MOAEeJ]b JIJIs HAC MOIXOINT.
A Tpu pelreHWU TOCMOTPUM, OYAYT JU IPOTUBOPEUUBHI CJIEICTBUSI.

Pemenwue. I3 ypaBHEHUA COCTOAHUA HPSIMO BBIPAXKAETCA Mac-
ca, 3HaueHusA mepeBoasaTcsa B cuctremy CU, BeimosiHserca pacuér. Ilo-
JydaeM oTBer: m = 14 r.

Ananus pewenus. UucioBoe 3HaAUEHME MAacCChl IIOJIyUUJIOCh B pas-
YMHBIX mpenesax. IIpyu BepHOM BBIUKUCIEHUU 3TO TOBOPUT O IIPABOMEP-
HOCTU KCHOJIb30BAHUSA MOMEJU <«HUAeaNbHBIM ras» IJisd ONMCAHUS Ha-
mrero raza. OKoOHUATeIbHBIM apryMEHTOM B BBIOOpPE MOJENU ABJISETCS
npaxkTuka. Ho B Halllem ciiyuyae MbI He 3HaeM, TaKOBa JU ObLIa mMacca
rasa Ha caMoM gejie. Kak BbI gymaeTe, OOJIbIlle OHA WJIU MeHbIIe?

VueHMKHN CAMOCTOSITEJILHO PEeIlalT 3agady.

2. Yemy paBeH 00bEM HOEAJLHOIO rasa, B3ATOr0 KOJHUYECTBOM 1 MOJIb,

npu HOpManbHBIX ycioBuax (T = 273 K, p = 101 325 IIa)?

IV. Bonpocvr 05 6vi0eseHus 2/1a6H020: UTO MBI CETONHA U3YUU-
au? Kaxoit dusuueckuii o6bekT paccmarpuBaiu? (OrBer. Tas.)
Kakyio momens mcmoabsoBanau? (Orser. Uneanbusniii ras.) Kak mo-
JYYUJIN YpaBHEHUE IJIA COCTOSAHUA uaeaabHoOro rasa? MosKHO ju Ha-
3BaTh ypaBHeHue MenzgeneeBa— Kiamelipona 3aKoOHOM?

Homawnee sadanue: § 66; yuop. ma c. 223 (EI'9).

Ypok 7. Fa3oBble 3aKOHbl. PewneHne 3apay

3agaum ypoKa: BBECTH IIOHATHE 00 M30IIPOIecce; IMOJYUYUTh I'a30-
Bbl€ 3aKOHBI, JOKA3aTh UX CIPABEAJNBOCTL OKCIEPUMEHTOM; chop-
MUPOBATHL YMEHUS BBIAEIATH W OINMCHIBATHL H30IIPOIECCHI.
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Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI

I. TIlocTaHoBKa yueGHOI 3—4 Coob6iierue yuurtesns. @PpoH-

IpPOGJIEMBI TaJbHBIN OIPOC

II. VIzyueHue HOBOTO MAaTe- 25—30 Pacckas. Becema. OubIThI.

puaia Pa6ora ¢ yuebHUKOM. 3a-
OuCHU B TeTpagu

III. OrpaGoTka 3HaHU 10—15 Pemrenne samau

IV. IlogBeneHre MTOTOB. 2—3 Brigenenue riaaBHOTO.

IomanrHee 3amaHVe 3amnmuch Ha JOCKe

I. TIloBTOpPsAAETCA pelieHVE 3akad, (GPPOHTATIHHO — OCHOBHBIE BOIIPO-
Chl TEOPUH.

II. ITpuBeném mocJieLOBATEILHOCTh M3YUEHNsS HOBOTO MaTepuaja.

1. Yuurenb naéT ompeneseHMEe HM30IMpoIlecca KaK IIPoliecca M3MeHe-
HUS COCTOSIHUSA Tasa IPU HEeM3MEeHHOM 3HAUEeHWM OJHOTO W3 ero rmapame-
TpoB. OOCY:KIAIOTCA 80npOChL: KaKWe 3TO MOTYT ObITh mapamerpbi? Ka-
KOBBI IIpmumHBI m3omporieccoB? (OrBeT. B 00mem ciyuae — BHeUTHUE
eficTBUS HA CUCTEMY, T. €. COBepIlleHre paboThI, COODIIEHNEe SHEPTUU.)

2. N3orepMuuecKkuii Ipouecec: oIpelesieHre, IMOJyUYeHUe ypaBHe-
HUS, TrpaduyecKoe omucaHme Ipoiiecca, sxcmepumeHnT (09, c. 109 u
Ip.), U3 UCTOPUU OTKPBITUA. Bonpocwl 014 opzanudayuu Oecedvl: Ka-
KHe ImapaMeTphl rasa OCTAIOTCsS IMOCTOSHHBIMU IIPU U30TEPMHUUECKOM
npoiiecce? Kak sTu yc/ioBusI 00eCcIriednBaiOTCa B OIIBITE C CUIb(GOHOM?
ITouemy coramacumo MKT npu ymenbmieHum o0béMa pacTET AaBJIEeHUE
raza? (OrBerT. CorsacHo dopmyse p = nkT npu yBeJIUYEeHUU KOH-
IeHTPaIlluu PAacTET AaBJIEHUE.)

3. U306apHbIii mpouecc (aHaaoruuuo). Bonpocvl 0as o6cyxicde-
HUs: CKOJBKO IIPOIlecCcOB m3o0OpaskeHo Ha pucyHke 10.2 yueOHUKA?
Kax pgoxasars, uTOo p, > p;? Kak ¢ momompo cuiab(oHa MOXKHO DKC-
IepPUMEHTAJIbHO IPOBEPUTH BBHIMOJIHUMOCTL 3akoHa [eii-Jlroccaka?

4. HNzoxopHbIii mpouecc. Bonpocvl 0asa 00cyniOeHus: MOKHO JIT
rpadur ms3oxops!l (puc. 10.3 yueOHMKA) ITPOBOAUTL M3 HadaJa KOOP-
nuuat? Ilouemy?

III. PexomeHayeM paccMOTpeTh IIPOCTHIE 3amadu.

1. Kaxoit mipoiiecc IpOUCXOAUT C Ta30M, rpapux
U3MEHEHUA COCTOAHUSA KOTOPOTO UB00PAKEH
Ha pucyHke 947 KaxkoBbl mapamMeTrphl Ha-
YaJIbHOTO W KOHEYHOI'0 COCTOAHHM IIPOIec-
ca? CKOJIBKO BOOOIE OBIJIO COCTOSHMUI raza? P - —_—
(Heompenenénuno wmHOro.) Kak m300pasuTh 0
aTOT mpomecc B KoopaumHatax pT u VT?

P

2. MoskHO JM TpencKasaTh, KaKoi 00BEM Oy-

IeT 3aHMMAaTh ras mpu Temmeparype 77 °C, 0 1 '2 é 4 V. n
ecau npu Temmepatype 27 °C ero o6séM co- ’
craBiasger 6 sn? Kax sto cmenars? Puc. 94



IV. Bonpocwvl 0na nodsedeHus umozog: MOYKHO JU CUATATHL Ias3o-
BbI€ 3aKOHBI CJIEACTBHEM M3 YPABHEHUA COCTOAHUA HNAEaJIBHOT'O rasa?
IIpumeHUMBI v Ta30BbIe B3aKOHBI JJiA cMecu raszoB? KaxkoBwl rpanm-
IIbI IIPMMEHNMOCTHU TI'a30BBIX SaROHOB?

Homawnee 3adanue: § 68, 69%; yop. Ha c. 232 (1, 2, uHIUBU-
nyajJgbHo — 3amauu mu3 EI'9).

Ypok 8*. PeweHue 3apad

Vuurens moadupaeT TpPagUIIMOHHBIE 3amadu. IS WHIWBULYAJb-
HOTO pellleHud PEeKOMEHAYyeM cJeAyIoliue 3aadu.

1.

2.

T'as us cocrossuua 1 Hamo mepeBecTu B coctosHue 2 (puc. 95). Ilpen-
JIOJKUTE IIPOIECCHI, C IIOMOIIBI0 KOTOPBIX 9TO MOYKHO CHAEJIaTh.
O0BEM IIy3BIpbKA BO3AyXa II0 Mepe BCILIBIBAHUS €ro CO JHA 03epa Ha

MOBEPXHOCTh yBeJIMYMJCA B Tpu pasda. Oupenenure riayOuHy o3epa.
Ilpu pemreHVy BBIMOJIHUTE PUCYHOK.

. Kak m Ha CKOJBKO MBMEHHUTCSA Macca BO3AyXa B KOMHAaTe 00BEMOM

200 m® npu mosbimeHmm Temmeparypel Ha 20 °C IpH HOPMAJIBHOM
aTmocdepHOM maBieHuu, pasuom 101 325 Ila?

B xonme ypoka (15 MuH) IpOBOAUTCA TPEHUPOBOUYHAA CAMOCTOM-
TeJbHasE padora.

Bapuanm 1

. O0béM rasa mpu IOCTOAHHOI TeMmIieparype usmeHmics ot 4 mo 6 u,

a paBieHue msMeHusoch Ha 0,75 - 10° ITa. Uemy ObLIO PABHO IIEPBO-
HayaJbHOe JaBjeHue?

. Kakoit npomecc uzobpaxkén ma rpadure (puc. 96)? Kar ero ciexmyer

n300pasuTh B APYrUX KoopauHaTax?

Bapuanm 2

. Kakue mporeccsl m3obpaskeHbl Ha rpadure (puc. 97)? IlpemcraBbre

9TH mpolecchl B KooppamHatax p—T1T m V-T m yKakuTe HaIpPaBJIEHUS
uX Xoja.

. OmpezennTe Maccy BOSAYXa B BOSAYIIHOM Imapuke ofGbéMoM 2000 cm®

npu Temneparype 27 °C 1 HOPMAaJIBHOM aTMOC(EpHOM JABJIEHUM, PABHOM
101 325 Ila. MoasapHyio Maccy Bodmyxa cuutaiite paBHou 0,029 Kr/mMouib.

Homawnee 3adanue: § 70%; yup. ma c. 232 (3), Ha c. 235 (1).

V)

b

PA
2
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Ypok 9. JlaGopaTopHas paboTa «OnbiTHaa npoBepka
3akoHa lem-Jlioccaka»

PaGora mpoBoguTCa 10 MHCTPYKIUHK YUYEOHMUKA.

ITpuBeném mpuMephl JONOJHUTENbHBIX 3amaHui. 1. [IpuBenure
apryMeHTBI, KOTODbIE€ AOKAa3bIBAIOT CIIPABEIJIUBOCTH HCIIOJb30BAHUS
MOIeJU <«UIeabHBLIN rasd» B OaHHOM pabore. 2. Kaxkue rumoressl
(IpeAIooKeHA) Bbl MCIOJH30BaNN IIPU BBITTOJHEHUU PaOOTHI?

Homawnee 3adanue: II., Ne 349; mpeyio:KUTh TPOEKTHI OIpPee-
JIeHUs MAaccChl BO3JyXa B KOMHATe.

Ypok 10*. PeweHue 3apay. O6o0LWEeHue 3HaHNI

3amaum ypoka: CHUCTEMAaTHM3WPOBATH 3HAHUA 00 HeaJbHOM Tase;
chopMUPOBATH YMEHUSA BBIAENATH COCTOSHUE Ta3a W M30IIPOIECCHI,
ONMCBHIBATh WX (PUB3WUYECKUMM BEJIUUYMHAMU W 3aKOHAMU.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBI
I. OrpaboTka 3HAHUIL 15 Pemrenne 3agau. @poHTATD-
HBIN OIIpPOC
II. O6o6ieHEe TEeopeTUye- 10—15 Pab6ora ¢ Tabauneit. Becena
CKOT'0 MaTepuaja
III. Pemrenue 3amau 15 CamocroaTenabHad pabdora
IV. lomamuee 3amanue 1—2 Coo011ieHre yUYUTEIIs

I. YcTHO mOBTOPAIOT AOMAINHNE 3aJaul W Y JOCKH PEIIarT Io-
nobubsie M. MosKHO pasobparh 3amauy Ne 1 us yuebuHura (c. 233).
Yuurenar mpoBepseT 3alucU B TETPAILH.

II. B Geceme xommenTupyior Tabaumry 19. IIpumepHble g0onpocst:
KyJa Ha cxeMe cJiefyeT OTHEeCTU 3HAHUSA O T'PaHUIAX IIPUMEHUMOCTU
MOJeJU UAeaJbHOro rasa? MOoOMKHO JIM YTBEP)KIaTh, UTO TEOPUS HMe-
aJBHOTO Tas3a OCHOBaHA Ha MOJEKYJIAPHO-KUHETUUYECKUX IIpeCcTaBJe-
Husx? B Kakoii Qopme mepBoHAUAJIbHO OBLIO IIOJYYEHO OCHOBHOE
ypaBHeHUe uaeaJbHOTo raza? Ilouemy BeIpaskeHUe p = %nE CUHTAIOT
craTUCTUUYeCKUM 3aKoHoM? KaKwue elré craTucTuuecKue 3aKOHOMEp-
HOCTH OBLIV OOHAPY KEHBI IIPU M3YyUYEeHUU HuaeabHOro rasa? Yem oHum
OTJINYAIOTCSA OT AUHAMUYECKUX 3aKOHOMepHocTeii?

III. Pemmrenue 3amay TPOBOAUTCA C IIEJbI0 HOATOTOBKM K KOH-
TPOoJabHOUN pabore. Jlydllle Bcero mpeaioKUTh pellleHue 3amgad IIo
BBIOOPY (4—5 Bamau).

1. OmpegnenuTre AaBjieHMe rasda KOJHWUYECTBOM BellecTBa 1 MOJb, HaXOms-

merocs B cocyze obobémom 10 i mpu Temuepatype 27 °C.

2. T'az m3oTepMHUUYECKU CKUMAIOT OT 00BbéMa 6 s 10 o0BEMa 4 J, mpu

9TOM [aBiieHMe maMeHsercs Ha 0,75 + 10° Ila. OmupegenuTe mepBOHA-
JaJIbHO€ [OaBJIEeHHE ra3a.

IV. Jomawmnee sadarnue: § 69%, 70%; yop. Ha c. 235 (2—4).
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Tabauya 19

KyineTtnueckas Teopusa noeansHoro rasa

DaKTbl

* CylecTBOBaHME ra30B B IIPUPO/JIE; CBOMCTBA ra30B —
CYKVMIMa€eMOCTb, TaBJIEHUE U OP.

e ITonatua: Mmacca, faBjeHye, 00bEM U Ip.

* OKCIlepUMeHTaJIbHbIe (PaKThl: M3MeHeHNe JaBJIeHA
JIaHHOTO 00'bEMa rasa IIpy HarpeBaHUY,
u3MeHeHMe 00 bEMa rasa Ipy HarpeBaHUN
[PV IOCTOSHHOM JaBJIEHUM U JIP.

Monens

* Mogesb 1IeaJIbHOTO ra3a: a) MOJIEKYJIbl —
yIpyrye mapuky Ui MaTepruajbHble TOYKHA;
0) MOJIEKYJIBI XAOTUYHO ABMUSKYTCH, YIPYTO OTTAJIKIN-
BasACh NPV CTOJIKHOBEHNN; B) IOTEHIMAJIbHAA DHEPIUA
MHOTO MEHbIIIe KMHETUYECKOI, 1 €10 IIpeHe0peramoT

* IloHATHA: cCpeqHAA KMHETUYUECKA A SHEPTUA MOJIEKYJI
MIeaJIbHOTO rasa, abCoJII0THAA TeMIlepaTypa

¢ 3akoHBI: 0cCHOBHOe ypaBHeHue MKT naeanbHoro rasa:

p=nkT,;
ypaBHEHe COCTOSHNA UOeaJIbHOTO ra3a:
m
pV = 37 BT

Cnencreng

* Omnsit IlITepHa. TemmepaTypHbIE IIKaJIbI

* T'azoBble akonbl: Boitna— Mapnorra, I'eii-Jlroccaka,
ITapaa

* Pacuér mapametpos (p, V, T) ra30B

* O0’pACHEHNE ABJIEHUI IPUPOSB] ¥ TEXHUKN
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Ypok 11*. KoHTponbHaga paboTta

B saBucumocTu oT ycsoBuil pabora MoOKeT OBITH IpPeJIOoKeHa Ha
LeJbIl YPOK MJIM HA YacThb YPOKAa, JIyUIlle BCETO MCIOJIb30BAThH TECT
IPUMEPHO W3 IATHAAIIATH BOIIPOCOB.

rMABA X. CBOUCTBA BELLECTBA B TBEPAOM,
XNAKOM U TASOOBPA3HOM COCTOAHUAX

B sroii Teme (rnaBer 11, 12 yuebHHMKA) Ipu u3ydyeHUu (Qpuaude-
CKHUX #ABJEeHUH CcHadajla paccMaTpPUBAIOTCA WX MaKPOCKOIIUYEeCKUe
cBolicTBa ((hpeHOMEHOJIOTHUeCKOe OINMCAaHUe), 3aTeM Ha KadyeCTBEHHOM
YPOBHE TPUBOAUTCA OOBACHEHWE CBOMCTB Ha OCHOBE MOJIEKYJIAD-
HO-KUHETHYEeCKUX IIpeJCcTaBJeHnl (MHKPOCKOINYECKOe OINCcaHUe).
IIprHnMnUNaNbHEEIM B Ka'KIOM KOHKPETHOM CJjydae fABJIAETCA yCTa-
HOBJIEHVE CBA3U MaKpO- U MUKPOCKOIIMUYECKOTO OIMCAHUIH.

B BaBucumocTH OT ypoBHA OOy4YeHUs M YCJIOBUU MOMKHO HE pac-
CMaTpUBATH IIOHATHUE O PEaJbLHOM rase, COKPATUTH M3yUYeHVE CBOHCTB
JKUAKOCTEH M TBEDPABIX TeJ, WCKJIIYUTHL PACCMOTPEHUE TeIJIOBOrO
pacuIupeHus.

Ypok 1. PeanbHbin ras. Bosayx. MNMap

3amaum ypoKa: BBECTHU MOHATUS O PeaJbHOM rase, mape, HaCBIIEH-
HOM IIape; HOBTOPUTH (C yriaybjaeHreM) ABJICHUA NCIIAPEHUs, KOHIeH-
caluy W KUMNEHHUs; M3YUUTh XaPaKTePUCTUKU BJAKHOCTH BO3IyXa;
PacKpBITh MIPOSIBJIEHUE CTATUCTUUYECKUX 3aKOHOMEPHOCTEH B IIPOIlec-
cax HCIIapeHUs W KOHJEHCAIIMHU; PACIINPUTH IIPEACTABIEHUS IITKOJIb-
HUKOB 00 00BbeKTax NPUPOALI M CPEACTBAX MX OMHCAHUA; PACKPBITh
3HAUEHUE BJAYKHOCTH BO3[yXa IJA JKU3HEJeATEJbHOCTH 4YeIOBeKa;
GOopPMUPOBATHL MBICJIUTENBHYIO OEATEJbHOCTH II0 cxeMe «(aKThl —

MOJleJlb — CJIeACTBUA — DKCIEPUMEHT»; (popMUpPOBATh yMeHUEe KOH-
CIIEeKTUPOBAaTh.
Ilman ypoka
Jdranbl ypoKa Bpemsa, mun ITpuémsr u1 MeTOaBI
I. BBemenue. IlocTaHoBKa 3—5 Coobiierune yuutesns. Pop-
yu4eOHBIX IPOOJIeM ypOKa MYJIIPOBKa BOIIPOCOB
II. M3yuenue HOBOro Ma- 30—35 Pacckas yuuresns ¢ sjieMeH-
Tepuajaa Tamu Oecenbl. OnwiTel. Taob-
aunpel. Pucysku u 3anucu B
TeTpagu
III. IloxBemeHMEe UTOTOB 3—5 OTBeTBI HA BOITPOCHI
YPOKa, BblJleJIeHNEe TJIaBHOT'O
IV. lomamuee 3ajanue 1—2 3amnuch Ha JOCKe
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I. l;ia mocienoBaTeIbHOTO M3YyUYeHUA Marepuaa, JJisd IIOCTAaHOB-
KN y4YeOHBIX IIPO0JIEM YypOKa OpraHmusyeTcs KpaTKoe OOCyKIeHIe
60NMpOCO8: KaK oIpefessgeTrca MoAeab uaeanbHoro rasa? MosxHO a1
C IIOMOIIBIO UAEAJLHOTO ra3da O0'bsICHUTH sBJIeHUEe KoHAeHcanuu? Ilo-
yemy?

II. zno:keHre HOBOTO MaTepHaJja IMPUHUMAET XapaKTep JIeKIIUU’
C 9JIEeMEHTaMU 9BPUCTUYECKOI Oecenbl.

1. UgeanbHBINT Tad, TeOpus KOTOPOTO PAaCCMOTPEHa B IpPeIbI-
OyIiieil TeMme, ABJIAETCA MOJAEJIBI0 pPeaJbHBIX (MU3UUECKUX O00B-
€eKTOB — Tras3oB, mapoB. IIOHATHO, UTO MOJIEKYJbI Ia30B HMEIOT
KOHEUYHbIe pa3Mepbl W B3aMMOJEHCTBYIOT Ha paccTodHuu. llpas-
Ia, B IMIMPOKOM AMalas3oHe yCJOBUU (TeMIlepaTypa W AaBJeHUe)
ugeaJbHBI Ta3 XOPOINO OIIMCHIBAeT IIOBeJeHMe rasoB. Ho ecTh
y Hero W TPaHUIBl HpuMeHUMOCTH. MOIKHO JM HAeaJbHBIN ras
OXJIasKIeHUEeM WJU CYKATHEM CKOHAEeHCHUPOBATh, T. €. IIPEBPATUTH
B JKUOKOCTH?

2. B npupoze BelecTBO U3 OJHOI'O arperaTHOro cocToAHusa (ras)
MOJKeT IIePeXOAUTh B ApPyroe (KUAKOCTBH). SHAUUT, NJIA ONUCAHUA
9TUX SBJEHUIN HYKHO HCIOJIB30BaTh APYyrue, 0ojiee TOUHBIE IIPeN-
craBiaeHusa o rase. OHuU oTpaskeHBI B 00Jiee TOUHOU MOJEJU — «pe-
anbHBIA ras» (taba. 20). Heo6xoguMoOCTh 3TOH MOAEJIU BO3SHUKAET
npu usydeHuu mapa. IlapomM Ha3bIBAIOT BEIECTBO B ra3000pasHOM
COCTOSTHUM, KOTOPO€ MHPU OOBIUYHBIX YCJIOBUAX CYIIECTBYET OJHO-
BPEMEHHO C KHUAKOCTbIO. ['adpl (KHCJIOpPOX, al30T) mpeBpallarmTCd
B JKUIKOCTU IIPU OUYEHb HUBKUX TeMIIepaTypax M BBICOKUX JaB-
JEeHUAX.

JeMOHCTPUPYIOTCA U OOBACHAIOTCA ABJIEHUA KOHAEHCAIIUU, WC-
mapeHus, KUIEHUA, PACCMaTPUBAIOTCA CBOMCTBA HACBIIIEHHOrO mapa
(cm. Taba. 20).

3. Ucmonbp3oBaHMe MOJEJNV PeajbHOTO0 ra3a IpPU W3YyYeHUHW BO3-
ayxa: ompenendeTrca caM O0BEeKT M3y4YeHUdA, BBIJEJIAIOTCA CBOUCTBA,
M3y4alTCcA CPeACTBA ONMCAHUS, IIPUMEHSAIOTCA CPEeLCTBA M3MEPEeHUd
BJIAYKHOCTHU. J[eMOHCTPUPYIOTCA NCUXPOMETD, TMI'DOMETD, IIPUBOJUT-
csA ImpUMep pelleHus 3amaur (MOMKHO B3sSTh M3 YUeOHUKA), MCIIOJb-
gyerca Tabuuima 21.

II1. ITpumepw. 60onpocog: mouyeMy HeOOXOAWMO BBECTU IIOHATHUE O
peanbHoM rasze? Yem sTOT ras oramuaeTca oT upeaabHoro? Kaxue
ABJIEHUA OOBACHAIOTCA C IIOMOIIBI0O MOJeNN peasbHOro rasa? Yro
TaKoe map U KaKOBBLI ero OCHOBHBIe cBoiicTBa? Ilpumenmmbl Jau 3a-
KOHBI uaeasbHOro rasza mus Bosayxa? (OrBer. [a.) Ilouemy ocoGo
U3y4JaeTcs BJIAYKHOCTb BO3LyXa?

IV. Jomawnee s3adanue: § 71—72.

Ypok 2. BnaxHocTb Bo3ayxa. PeweHue 3apay*
3agaumM ypoka: IIPOJOJIKUTH (DOPMUPOBaHUE YMEHHUA XapaKTepu-

30BaTh CBOMCTBA Tada U IIPOIECCHI, IPOUCXONAINE C HUM, C IIOMO-
IIIbI0 OCHOBHBIX mogosxkenuii MKT.
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PeanbHbI/ ras

Tabauya 20

Onpenmenenue Moaean

YacTumnsl mMeioT
KOHEYHBIE Pa3MePhI

U,E|
e BzaummopeiicTBue
Ha PacCTOAHUU —\7 E,
0 w >
o JIBUsKeHNE Xa0TUIHOE \/ r
|
IIap — cBoiicTBa, (haKThI MET
Wcnapeune 1 KOHAEHCAI[AA §_°, >
O
Cocroanue
HAaCBIIIIEeHHOTO I1apa: L A 4 j?i
p,=nkT =
IIpu T = const nusmenenue
00'b8Ma He IPUBOLUT 0 O Po 1= Po2
K U3MEeHEeHUIO JaBJIeHUA 1© o ooog
IloBBIIIIeHE TABIEHU IIPK
MOBLIMIEHUN TEeMIIePATyPHI: o o O © o
p © %o 0,0
) C o o o .o
AB: L= O “o )
nap + KUJKOCTb B E—= = = %0 o
/]
BC: . // Py < Dy Dy
HeHaCbIIIT€eHHbIN V. A
nap 0 T, < T, T,

RpI/ITI/I‘IeCKoe COCTOAHUE:
ras = XXUIOKOCTb

Kunenne —
map BHYTPHU *KUJIKOCTH:
pO = paTM + pgh
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Tabauya 21

—J =y Va4
2030yX

Omnpenenenne o0beKTA

Cmech ra3os:

78% asora, + Bopgsanoii
21% rucsopoza nap
u Op. = 1%

TeopeTuueckue cpeacTBa ONMNCAHUS
IMonarusa 3aKou
Vop, T
p — mapuuajgbHoe

aBJIeHHe ITapa m
» IaBJI€HUeE TIap ov=""Rr
¢ =— 100% — orHOCHUTEJBHAA M

b, BJIAXKHOCTD

t,— TOYKa POCHI

IJKCIIePUMEHTAJIbHBIE CPEICTBA U3YUEHU
Wsmepenue gaBiaeHuss — 6apomeTp
Wsmepenune TeMIiiepaTypbl — TEPMOMETP
N3meperne macchl — BeChI
WsmepeHne BIaXXKHOCTH — TUT'POMETP U IICUXPOMETP

T'urpomerp IlcuxpomeTp
a) orrpenesieHNe TOUKU POCHI; a) omrpenesieHUe TeMIIepPaTy-
0) orrpenesieHE TeMIIEPATYPBI PBI CYXOr0 1 BJIAXKHOTO
BO3yXAa; TEPMOMETPOB;

B) OIIpejleIeHUe IO Tabaulie p M @ 6) ompenesieHre MO TabauIe ¢

3HaYeHNe BJIAMKHOCTH

e TIpenckasaHue IIOTOAbI
* Yuér npu XpaHeHUU KHUT, MaTepPuaIoB, KAPTUH U T. II.
* BiusHue Ha cCaMOYYBCTBUE UeJIOBEKAa, JKUBOTHBIX
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Ilman ypoka

Jdransl ypoka

Bpemsa, mun

IIpuémsr u1 MeTOaBI

I. AxTyanusanusa 3HAHUM.
IToBTOpPEHUE

II. VIsyueHue HOBOro Ma-
Tepuasa

III. dopmmpoBaHUE yMe-
HUM, 0TpaboTKa 3HAHUM

IV. lomairHee 3amaHUe

7—10
10—15
20—25

1

®porTanpHBI ompoc. Pa-
6oTa C KOHCIIEKTOM

PabGora ¢ yueGHUKOM

Becena. 3anmucu Ha mocke u
B Terpanu. IIpoBeneHue sKc-
nepuMeHTa. PerreHue 3amau

Coo011eHre YUUTEJIs

I. Insa ¢dpoHTANIBHOTO MOBTOPEHUSA IIPENJIaralOTCA 80NPOCHL: B UEM
NPUHIUINAJIBHOE pasjinyure Mofeseil peaJbHOTO W HIAEaJbHOTO Ta-
30B? MoskeT Jiu peasibHBIN ras BecTH ce0s Kak wuaeaJbHbIN? Yem
pasauuaTcs YACTHUIlLI KAeaJbHOrO M peajbHOTO raszoB? Yem pas-
JUYAIOTCS ABUIKEHUE U B3aWMOJeHCTBHE YAaCTUI[ UAeaJbHOTO U pe-
aspHOrO rasoB? Urto Takoe map? Ilouemy cocTosaHHE HAaCBHIIEHHOI'O
mapa Has3bIBAIOT COCTOSHUEM CTATHUCTUUYECKOro paBHoBecus? Ilpowmc-
XOAUT JIM ucnapeHue Boabl m3 craxkaHa? IIpoucxonur jau ABJIEHUE
kougeHcanuu? B uém corsiacao MKT Bripaskaercsa siBJIeHHe McIIape-
HuA (xoumencaruu)? MoKHO JM cuuTaTh Bo3ayx rasom? Ilouemy?
ITouemy Tak Ba’KHO 3HaHHWEe BJIAaKHOCTH Bo3ayxa? Kakxwme emié xa-
PaKTEPUCTUKU BO3AyXa HaAM u3BeCTHbI? MOYKHO JIM [JIsi OIMCAHUSA
BO3/[IyXa WMCIOJIb30BaTh rasoBble 3aKOHBI? O uém 5TO roBOpuUT?

II. OcHOBHBIE TTOHATHUS BJIAYKHOCTHU BO3AyXa BBOJATCS II0 YUEOHUKY.

II1. IIpuBenéM BapuWaHT OPraHU3AIMU OTPAOOTKU SHAHUM.

1. PaccmaTpuBaoT mpuMep peIlleHusd 3ajadyu u3 ydeOHuUKa (Ha-
npumep, 3agauya Ne 1 ma c. 247). BosmoskHa pabora ¢ yueOHUKOM
0e3 sBammceil B TeTpanu, a TaK/Ke pelleHUe 3azadm 0e3 oOpalieHusa
K YY4eOHUKY.

Bonpocwvt 05 o6cysxcdenus: 4eM pasaudaloTcs IepBOe U BTOPOE CO-
croauua napa? YeMm pasiauuarTCsa BTOPOE U TPEThE COCTOSAHUA mapa?
Kak MeHAJIOCH JaBJeHUE IIapa OT COCTOAHUA K cocToaHuio? Kawxoit
3aKOH HCIIOJIB3YEeTCA AJA ONMUCAHUA COCTOAHUWA HACBHIIIIEHHOTO mapa?

2. OguH u3 IMKOJBHUKOB peIraeT 3ajgady y [OOCKU, YUUTEIb
YIIPaBJISAET PEIleHWEM C IIOMOIIHI0 BOIIPOCOB.

ILnoTHOCTH HachImeHnHoro mapa prytu mpu 20 °C pasua 0,02 r/m3. Ompe-

IeJuTe MaBJieHWe Ilapa NPU 9TOH TeMIiepaType.

Ananu3 usuveckozo aesenHus. B HameM ciaydae msydaeMbIi (u-
3UYEeCKUil 0O0BbEeKT — HAaCBIIIIeHHBIH map pTyTH. IIpomecca He mpouc-
XOJUT, IIO9TOMY HEOOXOAMMO OIMCATh COCTOAHUE IIapa, OIPEeAeUTh
€ero JaBJIeHWE.

Hodes pewerus. [Ins1 HACHIIIEHHOTO apa MOYKHO IIOIPOOOBATH KC-
OJIb30BAaTh MOJEJNb HOeaJbLHOTO rasda, a 3HA4YWUT, ypaBHeHue Menze-
neeBa— KiameiipoHa.
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Pemenune (mMaremarmueckas MOJedb (DUBUYECKOTO ABJIEHUA).
3amnuceiBaeM ypaBHEHUE, BhIpakaeM HYKHYIO BEJIUYUHY, BBIIIOJIHSA-
€M pacuer:

RT

m
T T

0,02 - 10%kr/m® « 8,31 IIxx/(mons - K) - 293 K
p= 200 - 10°% kr/moan

= 0,24 Ila.

Ananus pewenus. [laBieHue OYeHb MaJio, eT0 MOKHO CPaBHUTH
c maBiaeHUEM Boadnyxa Ha BbIcoTe oKoJo 100 Km (cm. CnpaBoUYHHK).
HMmeHHO 9TO OmMpaBAbIBAET HAIlle MCIIOJIb30BaHUE MOJeJIU UAeaTbLHOTO
rasa.

3. BrimonHseTcsa SKCcIepUMEeHTAJbHOE 3ajJaHUe: HU3Me-
PUTHh OTHOCUTEJIbHYIO BJIAYKHOCTH BO3AyXa IIPU IIOMOIIM TEPMOMETpA.
OGopyaoBaHUe: TepMOMETD, BaTa, Bofa. I[OMOJTHUTEIbLHBIE 80NPO-
Cbl: MUBMEHATCA JIM Pe3yJIbTaThl OIbITA, €CJAU Ha CMOUYEHHYIO BaTy IIO-
nyth? VsmMeHuTcs i mpu 3TOM BJiaskHOCTH Bosayxa? (OrTserT. Her.)

4. [Isi caMOCTOATEJBHOTO PellleHus mpejjiaraiorcs 3amavum: I1.,
Ne 779—783.

IV. Jomawnree 3adanue: § 73; II., Ne 377, 378; nns MHAUBULY-
aJILHOTO PeIlleHMUsI COBETYeM MCII0Jb30BaTh CJEAYIOIINe 3aJaHu a:

1. BoIsicHUTH YCJIOBUS KOHAEHCAIIUW BJIATM HA BOJOIPOBOAHBIX TPyOax
B KBaprupe. I'me um mouemy O5TO sBJIEHHE dallle BCero Habmomaercsa?
Kaxoit Bpes ono MokeT nmpuHecTu? YKasaTh Mepbl OOPBOBI C HerKesa-
TEJbHBIMY ITOCJEACTBUSMU JTOrO SABJICHUS.

2. Ilpunectu ¢ xoxoma (M3 XOJOAWJIBHUKA) B KOMHATY CTAKaH C BOIOM.
Onucarh ABJIEHUS, NPOUCXOAAINNE HA BHEIIHE MW BHYTPEHHEN CTeH-
Kax craxkaHa. OnpemennTh, KOTZa 3al0TeBAalOT OKHA B Ballleil KBapTH-
pe, Korja 3amoTeBalT CTEKJIA OYKOB.

3. U3yuurh siBJieHUE HCIapPeHUs JKUIKOCTU B AOMAIIHUX ycaoBusax. Co-
CTaBUTh TAOJUIlY, B KOTOPOM yKasaTh CJIAydYaW MHOJOKUTEJbHBIX U OT-
pulaTeabHBIX IocjaencTBuil ncnapenusi. (Hanpumep, ncunapeHue BOIBI
C MMOBEPXHOCTHU IMPOAYKTOB B XOJOAUJIbHUKE IIPUBOIUT K 00PA30BAHUIO
JbJa HA CTEHKAaX MOPO3WJLHOM KaMephbl; COXHET XJjed, OCTAaBJIEHHBIH
Ha cToJIe, U AP.)

4. C momoIIbio ICUXPOMETPA U PYJIETKU OIPENeJUTh MACCy BOASHBIX IIa-
PoOB B KJiacce. VIdMeHdAeTcs i Macca BOAAHBIX IapOB B TedyeHUe AHA?

5. Kak meHserca oTHocuTeJbHAas U abOCOJIOTHAA BJIAXKHOCTH BHYTPU CKO-
poBapku mpu eé HarpeBaHuu? Ilouemy Ipy BBIABIXAHUM BO3AYyXa Ha
3epkajso oHo 3amoreBaer? Ilouemy mepen AOMKIEM IOKasaHUs Gapome-
Tpa yMeHbIIaTCcA?

6. OmpenenuTh OTHOCUTEIBHYIO BJIAYKHOCTH Bo3ayxa moma. O6Gopynmo-
BaHWUe: KOMHATHBIH TepMOMETD, COCYJ C BOJOMH, BaTKa.

7. BriscHuTe, IMOYeMy M3MeHSETCA YPOBEHb JKUAKOCTU B KOJEeHaX BOJA-
HOT'O MaHOMETpPAa, OZHO KOJIEHO KOTOPOTO COEJIUHEHO C BOPOHKOI, ecyu
IIEePEBEPHYTYIO BOPOHKY OIIYCKAThL B COCYZ C BOMIOM.
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Ypok 3*. XKXKupkoe coCTOsiHUEe BelluecTBa.
CBoiicTBa NOBEpPXHOCTU XUAKOCTU

3agaum ypoka: IIOBTOPUTH paHee U3YyUEeHHBIE CBOMCTBA KUIKOCTEH
(HECKUMAaeMOCThb, TEKyYecTb, (dopMa KUAKOCTH, AudPysus), AaTh
o0bsicuenue cpoiictB Ha ocHoBe MKT; usyuurs siBIeHUe NTOBEPX-
HOCTHOTO HaTAKEHUA: OIIPeeJieHNe SABJIEHUA, XapaKTePUCTUKU, Pac-
OpoCTpaHeHWEe B IIPUPOJE, IIPUMEeHeHHe B TexXHUKe; chOpMHPOBATH
yMeHue HaG.TIIO,E[aTI: fABJIEHUE IIOBEPXHOCTHOI'O HATAMEHUA.

Ilnman ypoka

Jdranbl ypoka Bpemsa, mun IIpuémsr u1 mMeTOaBI
1. CoBepIiireHCTBOBAHME 3HA- 10 @dpoHTAJBHBIN ompoc. Pa-
HUN ¥ yMeHUI 6ora c Tabaureit
II. Msyuenue HOBOTO Ma- 15—20 Pacckas. IlocTamoBKa OIIbI-
Tepuasa ToB. Pabora ¢ puUCyHKamWu.

Becena

III. OrpaboTka 3HaHUUN u 15—20 OKcIIepIMeHTaJIbHbIe 3aa-
YMEHU; CaMOCTOATeIbHASI Husa. Peinenue 3amau
pabora
IV. JlomaiiHee 3amaHue 1—2 3amnnck Ha JOCKe

I. CoBepireHcTBOBaHME 3HAHUN W YMEHUII OpranusdyeTrcsad B (popme
TOBTOPEHUSI; IPU STOM JIEeMOHCTPUPYIOTCA OIIBITHI, MCIIOJb3yeTcs Tab-
auna 22, o0CyKIaoTcA BOIPOCHL. IIpumeps. 60npocog: KaKoe COCTO-
AHMEe BeIlecTBa Ha3bIBAIOT JKUIAKOCTHI0? KaKoBbI OCHOBHBIE CBOMCTBA
sToro cocroaHua? Kak o0bACHUTL coxXpaHeHMe O0bEMa IKUIKOCTHU
(mudpdysuro u T. n.) Ha ocuoBe MKT?

II. IInan n3ydyeHUsT HOBOTO MaTepHaJa.

1. Buauaie dopMupyercsa IIpeicTaBJIeHNe O SBJIEHUU IIOBEPXHOCT-
HOTO HATSMKEHUsA. YUUTeJh HAUMHAET C 60NPOCA: MOJKET JU IJIaBaTh
TeJO0 U3 JKeJjie3a B JKUIKOCTH, €CJIH ero IJIOTHOCTL OOJIbIIE IIJIOTHO-
ctu Kuakoctu? Ilociie yTBepAUTEIBHOTO OTBETA MOMKHO YTOUHUTD:
OymeT Ju ILIaBaTh B BOJE ILIacTHHKA mu3 sKesaesza? Clemyroolnuii imar
I03BOJIAET IOCTABUTh Yy4eOHYI0 IIPOo0JIeMy, AeMOHCTPUPYETCS OIIBIT
IO ILJIABAHUIO JIE3BUsA OPUTBBHI HA IIOBEPXHOCTU BOAbI. Ilouemy Jjes-
BUe He ToHeTr?

IToxa Ha BOIPOCHI BO3MOJKEH OOINMII OTBET: 9TO HOBOE SIBJIE-
HUe, Ha Jie3BUe OPUTBLI AefCTBYyeT BEePTUKAJIbHO BBepX cuja. A Mo-
JKeT ObITh, 8T0 cuaa Apxumena? (OTBeT ¢ MOMOIIBHIO S9KCIIEPUMEHTA.
Ecau snesBue OpuUTBBI OONYCTUTHL Ha BOAY OCTPUEM, TO OHO YTOHET.)
Bonpocwt: pgeiicTByeT JuU Ha JiesBue OpuTBbI cuiia Apxumena? Iocra-
TOYHO JIX 9TOM CUJIBI JJIsI TOr0, 4T00bI oHO muaBago? Kakoe mpeamoJio-
JKeHHe MOYKHO BBIJBUHYTH Ha OCHOBE ITPOBEIEHHBLIX SKCIEPUMEHTOB?
(OrBeT. Ha moBepxHOCTH BOALI Ha Jie3BUEe OPUTBLI AelCTBYeT CHJA,
HamnpaBJeHHAs BBEPX; OHA CPABHUMA C CHUJION TSAMKECTU JIE3BUS.)
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Tabauya 22
HKnoKocTs

Onpenmenenue Mogean

* MoJseKyJabl IPEeACTABIAIOT B BUIE E |
IIapUKOB, PACIIOJIOKEHHBIX I
IIOYTH BILJIOTHYIO \

* MoJsekyJbl KOJIEOTI0TCS 0

OKOJIO ITOJIOKEHUSI PABHOBECHS,
BpeMs OT BPEMEHU «IIePEeCcKaKuBasi»
HA HOBOE MEeCTO

e MoJieKyJabl B3aUMOIEHCTBYIOT
Ha paccroaHuu, £, ~ E

CBoiicTBa, ABJIEHUA MKT-monmenn

Hcmapenue
Texyuectsb
TexydecTh — «IIepPECKOKU» UACTHIL
B HAaIPaBJIEHU U BHEIITHUX JENCTBUN
H,O
Huddysusa 2 E O
Cu,S0, |- @@~

IToBepxHOCTHOE O O O
HaTAXKeHHue ?
o OO0 O
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o 9.0 0 ? 0 o o
Fp
0 o o o' o 0 o

O
© (6) (B)
Puc. 99

2. Utak, Ha IIOBEPXHOCTHU BOJbI JiIe3BUe OPDUTBHI HE TOHET, & €CJIU
ero HOTPY3UTh ILEJIUKOM B BOAY, TO OHO IIOTOHET. BbL60d: moBEpX-
HOCTb JKUIKOCTU o0JiazlaeT OCOOBIMHM cBo¥icTBaMu. Kaxkume ke 3TO
cBoiictea? [lis orBera paccmarpuBaercsi MKT-mopmesns moBepXHOCT-
HOrOo cioa »Kugkoctu (puc. 98). OOGcy:KIaroTcA 60npocvl: TOUeMy
MOJIEKYJIBI BHYTPU JKUIKOCTU HaXOASATCA B 0ojee TIyOOKOUM «IIOTEH-
nuaiabHO sme»? (CpaBHHUTe B3amMOeHCTBUME YaCTHUIILI HA IIOBEPX-
HOCTH ¥ YACTHUIILI BHYTPU JKUAKOCTH.) VI3MeHseTCA JI IOTEHI[UATb-
Has 9HePrusd MOJIEKYJIbI IIPU IepPexojie U3 TJIyOMHBI HAa IIOBEPXHOCTH
KUTKOCTHU?

Ha pucyuke 99, a—e6 moxasaHo B3auMOIeHCTBME MOJIEKYJ B MO-
MeHT o0pas3oBaHUA IIOBEPXHOCTHOTO cJjos (cMm. puc. 99, a, 6) u B
MOMEHT AefCTBUS IMOBEPXHOCTHOTO CJIOS HAa MJIACTUJIMHOBBIA IIAPUK
(cm. puc. 99, 6). Pesynbrupytomas cuna F,, feficTByOIas Ha MOJIe-
Kyay BHuU3 (puc. B Tabiyi. 22), TOJIBKO B IIEPBLII MOMEHT HE CKOMIIEH-
cupoBaHa. B pesysibraTre HEOOJBIIIOTO CMEIEHUS YaCTUIL], BOSHUKAET

cuJja, HalpaBJIeHHas BBEePX; B KOHEYHOM HUTOTe MOJIEKyJia HaXOAUTCA
B paBHOBecuu. IIpaBna, He HaZO 3a0bIBATh O ABUIKEHUU MOJEKYJI.
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(6)

Puc. 100

150

3. BzammogeiicTBre YacTHUI] ITOBEPXHOCTHOTO CJIOS
(pasMep HECKOJBbKUX AUAaMETPOB MOJIEKYJIbI), UX BJIe-
UyeHHe BHYTPhb JKUAKOCTU MPUBOSAT K HATIKEHUIO
IOBEPXHOCTHOTO CJIOA. OTO BBLIPAYKAETCA B CTPEM-
JeHUU JKUJKOCTH COKPATUTH CBOIO CBOOOZHYIO IIO-
BEPXHOCTh (I€MOHCTPUPYETCS OMBIT C IIPOBOJIOUHBIM
kKoabioM (puc. 100), mpu BO3MOYKHOCTU — OIIBIT
Ilnato). BosHuKaer naeiicTBHMe MTOBEPXHOCTHOIO CJIOS
Ha TeJo, HaAXOHASAIleecsd Ha IIOBEPXHOCTH KUIKO-
cTu. IJTO [EeHCTBUE OIVCHIBAIOT CHJIOW IMOBEPXHOCT-
HOTO HaTs:KeHHdA. Jlydlle Bcero eé cylecTBOBaHUE
IOKAas3aThb C IIOMOIIBI0 OKCIIEPHMEHTA: H3MepeHu’e
IericTBUA MBLIBHOW IILIEHKM Ha KapKac, paMKy
(puc. 101); omeHKa CUJIBI ITOBEPXHOCTHOTO HATAMKEHUS
IO 3HAUYEHUIO CHJIBI TsyKecTu Teaa (cm. puc. 99, 8).

OT Yero 3aBUCHUT CHJIa IIOBEPXHOCTHOI'O HaTsKe-
Husi? C IOMOIIBIO 9KCIIEPUMEHTA WJIU CO CCBHLIKOM
Ha SKCIIEPUMEHT BBISICHSIOT, YTO CHUJIA 3aBUCHUT OT
OJAVHBI TPAHUIBI TOBEPXHOCTHU KUIKOCTU, OT BUIA
JKUJIKOCTU. 3aBUCUMOCTD CHJIBI IIOBEPXHOCTHOTO Ha-
TAXKEHUA OT BUJA KUAKOCTHU BbIpakaeTcsa Kod(hdu-
IIMeHTOM IIOBEPXHOCTHOT'O HaTsKeHusa o. Mrak,

_F_ A
=T T s
g mIEHKU ¢ IBYMSA HOBEPXHOCTAMU
_F
c =5

B BaBuCHMMOCTH OT CTHUJIA W TeMma PabOThl yUu-
TeJd U YUEHUKOB IIPU U3YUYEeHUU HOBOIO MaTepuaja
MOTOJIHUTEIBHO 00CYKIAI0T 80NPOCHL: B KAKYIO CTO-
POHY IeHMCTBYeT CHJIA IIOBEPXHOCTHOTO HATIMKEHUS
B ONBITE C IIPOBOJIOYHBLIM KOJbIIOM (cM. puc. 100)?
VsmMeHUTCA U cUJia TOBEPXHOCTHOTO HATAMKEHUS B
OIBITE C PAMKOM, ecji B BOALY A00ABUTL HOBapeH-
HYIO COJIb?

II1. Pexomenayem pemuth 3agauy: I1., Ne 911.

IV. Jomawmnee sadanue: I1., Ne 912; ungmuBuny-
aJIbHO MOTYT OBITH IIPEAJIOKEeHbI 3a1a H U .

1. HMccrnemoBaTh, IIO4eMy IIPM OTOABUTAHWUU JIOMKKH, IIO

BBIHyKJIOfI CTOpPOHE ROTOpOﬁ CKaTbIBaeTCA CTpyd BOABI,
OT IIOTOKa BOAbI Tpe6yeTc;{ HEKOTOpoe yCuiue. Mo:xHO
JIA DTO OENCTBUE M3MEPUTH MM XOTsI Obl OIEHUTH?

OGopygoBaHHMe: MeTalJMuecKasd WJIN Jepe-
BAHHAS JIOMKKA, KPaH BOAOIIPOBOmIa (CTPYys BOIbI).

2. W3yuuTh maaBaHWEe UTOJKU Ha IMOBEPXHOCTU BOJBI.
Kak ciemyer mHOJIOXUTH HIOJIKY, YTOOBI OHa He



yrouyna? Ilouemy miaBaiolias WIOJKa TOHET, €CJIH B BOAY J00ABUTH
KaIlJII0 ONeKOJIOHAa WJIM ONyCTUTh Kycouek MbLia? Ilouemy Ha mo-
BEPXHOCTL rOpAvYeil BOABI He yAaércs MOJIOKUThL uroaky? Ha ocHose
HaOJII0TaeMbIX ABJIEHUHN OIEHUTH CUJIy ITOBEPXHOCTHOTO HATKEHUA,
KOTOpasl AeWCTBYeT Ha WUIOJKY.

Ypok 4*. PeweHue 3apad (pes3epB yuutens)

Ypok 5. CTpoeHne u CBOMCTBA KpUCTaJJIN4ECKUX
n amMopdHbIX Ten

3amaumM ypoka: BBECTH HOHATUS O KPUCTAJLINUECKUX U aMOPDHBIX
TejJaxX, O3HAKOMUTH C MOJEJAMHU UX CTPOCHUS; OIPENeJUTH O0Iue u
0COOEHHBIE CBOMCTBA TBEPIBIX TeJ.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxbI

I. BBemenwme: mOCTaHOBKAa 3—4 Coo011ieHre YUUTEIs
y4eOHBIX IIPO0JIEM YPOKa

II. 3yuenme HOBOro Ma- 30—35 Pacckas ¢ asmemenTamu Ge-
Tepuaja cenpl. Tabauma. Oxcmepu-

MEeHT
III. TloagBemeHMEe UTOTOB 5—9 OTBeTBI HA BOIIPOCHI
IV. Momamnee 3amanue 1—2 Coo011eHne yuYnTesis

I. Beceda no eonpocam: uro Taxkoe TBEpAoe Teno? Ilouemy TBED-
Oble Tejla MMEIOT Takoe 0OOJIbIlloe 3HAaueHMHe B »KM3HHU ueaoBeka? Ka-
KOBBI THUOHWYHLIE CBOMCTBA TBEPABIX Tea? KakKoBbI XapaKTepUCTUKU
CBOICTB TBEPABIX Tea?

II. Nsyuenune HOBOTO MaTepuajia OopraHudyercs B (hopMe JEKITUU.
PaccmaTpuBaioT OCHOBHBIE CBOIMCTBA TBEPABLIX Tel WM UX O0ObICHEHUE
Ha OCHOBE MOJIEKYJIAPHO-KMHETUYECKON TEeOpHuU’.

1. Beceda no eonpocam: 4yeM C TOYKU BPEHUA CTATUCTUYECKON
busurm pasanyarTcAa TBEPAbIE, KUJKNE U ra3000pasHbIe BeliecTBa?
MensieTca au cocTaB BelllecTBa IIPU IIePexXO/ie €ero 13 YKUIKOTO CO-
cTOAHUA B TBEpHoe cocroanme? Kaxk mameHsiercsa IBUIKEHNE U B3au-
MoJelcTBYe YacTHUIl IPU KOHAeHcalluu rasa B Kuakoctb? (OTBerT.
HMsmensercss xapaxkTep ABUMKEHHUSA: XAOTHUYHOE ABUIKEHNE MEHSIETCS
Ha KoJjiebaTesIbHOE U «IEePeCKOKM»; H3MEeHsSeTCs XapaKTep B3auMO-
IefCTBUSA: PACCTOSHNE MEXKIy YacCTUI[AMU YMEHbIIaeTCs, IJIyOomHa
«IIOTEHIINAJBHON AMBI» yBeJuunBaercsa.) Kak namensercs OBUKeHUE
¥ B3aMMOJENMCTBHE UYACTHIL IIPH IIEPEXOJe BeIlleCTBA 13 YKUIKOI'0 CO-
croAHusA B TBEpHoe cocrosuue? (OTBeT. «IlepeCcKOKM» YaCTHUIL IIpe-
Kpall[aloTCs, CTAHOBATCS peke. PaccTosgHMe MeXIy YacTUIlaMU K3-
MEHsSIeTCSA He3HAUYUTEJbHO, HO IIOJOKEHHe YaCTHUIl YIIOPAJOUMBAETCS.
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Tabauya 23

CocrossHME BemiecTBa
CeoiicTBa
Tas HKugrocrs Tsépmoe Teso
IInorHOCTH Bospacraer DX =
Coxpansaer
3aHuMaer
. IToBTOpsIET B IIVPOKMX
Dopma BCE BO3MOYKHOE
dopmy cocyna rpaHnIax
IIPOCTPAHCTBO
cBoI0 hopMy
ITpouynocTh Bospacraer =x I—tl’ =

3a CcuéT CyIecTBOBAHUA [TaJIbHEr0 MOPSAAKA yBeJIUUuBaeTcs TIIyou-
Ha «IIOTEHIMAJbHON SMBI» — YaCTHUI[bl B3AUMOJEWCTBYIOT CUJbHEE.)
OCco0eHHOCTH CTPOEHUA, ABUIKEHIS U B3aMMOAEHCTBUS UACTUIL Belle-
CTBa OO'BSICHAIOT €TI0 OCHOBHBIE CBOMCTBA B TOM WJIM WHOM arperart-
HOM cocTtosHuu (Tabsm. 23).

2. Mup TBEPABIX TeJs pasdHooOpaseH. Ho B pusuKe pasauyaioT ABa
KJlacca TBEPABIX TeJl — KpHUcCTaJauuecKue u aMopdubie (Tadi. 24).
KakoBbl ux ocobeHHOCTU?

Pacckas yumressa HauuHAeTCA C PACCMOTPEHUSA CTPOEHUA KpPU-
CTAJINYEeCKNX ” aMOp@PHBIX Tes (yueOHUK, puc. 12.14; Taba. 24).
Vyuresnb IEeMOHCTPUPYET MOJEJIUN PEUIETOK KPUCTAJJINYECKUX TeJ,
usmeHenre (GOPMBI aMOPPHBIX Tea (BOCK UJIW TYAPOH B BOPOHKE),
AHUB30TPOIINIO ¥ M30TPOIIUIO TEILJIONMPOBOJHOCTHU THUIica U cTekJa (19,
c. 165—169).

Bonpocws. 0as opzaHusayuu Oecedvl: 4eM Pa3JIUYAIOTCA MOHO-
KpHUCTANJINUYEeCKNEe W MHOJUKpPHUCTAJIndYecKue TBEpabie Tesna? Ka-
Kue o0I[ue CcBOMCTBAa OOHAPYKEHBI B CTPOCHHU KUIAKOCTEN u
amop®HBIX TBEPABIX Tea? (Orser. OTcyTcTBUME JaJlbHETO IIOPAM-
Ka.) MoXHO Ju cKasaThb, 4TO aMOpP(dHOe TeJ0 — BTO KPUCTAJ-
JmyecKoe TesJo ¢ MHOKecTBoM JnederToB? Kak OyayT ma3MeHATH-
csA CBOUCTBa TBEPAOTO Teja NPU yBeJIUUeHUHU uUucjaa aedeKToB
B ero kpucrtainnmuyeckoil pemétrre? (Orset. Bynmer Bospacratsh
TeKy4ecTh, MHOABUTCA HNHTEPBAJ TeMIepaTypbl NJaBJIeHUS, W3-
MeHATCA MexXaHWUecKue cBoiicTBa...) IlouemMy meTasyibl, KOTOpPHIE
OTHOCATCA K KPUCTAJJIUUYECKHM TejgaM, He 00JiaJaloT CBOMCTBOM
armsorponuu? Coxpanserca au (GpopmMa KPUCTAJJIOB AJIS OLHOTO U
Toro ke BemectBa? (OQUH M3 IMIKOJBHUKOB NeMOHCTPUPYET BhIpa-
IIeHHBIHI KPUCTAJJ MEIHOTO KYyIIopoca, TOBOPUT O pasHooOGpasuu
KPHUCTANJIINUYECKUX PEIETOK.)

3. OmHUM M3 BasKHEWIIINX CBOUCTB TBEPIBLIX TEJ ABJSAETCA UX JIU-
HellHOe M 00'BEMHOE pacIIMpeHUe Npu HarpeBaHmu. [[eMoHCTPUDPYyeET-
CcsA W3BECTHBIM OMBIT C IIaPUKOM U KOJbIIOM. IloueMy TaK IPOUCXO-
nut? Kak MKT o0bacusaer auneiinoe paciiupenue ten? (IlogpoGHee
cMm.: Caypos 0. A. MonexkynsapHasa ¢usuka: Momeiu ypoKOB. —
M.: IIpocgerenue, 1998.)
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III. TIpu pasBEPHYTOM ¥ MOJHOM W3yYeHUU HOBOTO MaTepuaJia
HOoZBEleHIe UTOTOB IPOBOAUTCS IIPU IIOBTOPEHUU OCHOBHHLLX 60NPO-
C08: KaKOBa MOJIEKYJISIPHO-KMHETHUUYECKAsd MOJeJb TBEPAOro Tesa?
KakoBbl OCHOBHBIE CBOMCTBAa TBEPABIX Tesi? OT uero 3aBUCAT 35TU
cBoiicTBa coryiacHo MKT? Mo:kHO Jiu HpeacKasaTh CBOMCTBaA TBED-
JIOTO TeJia, €CJIM U3BECTHBI €T0 CTPOEHWEe U B3aUMOJeNCTBUE YaCTUIL?

IV. Jomawmnee s3adanue: § 78.

Ypok 6*. MexaHu4yeckue CBOMWCTBa TBEPAbIX Ten

3amaum ypoKa: IPOJOJIKUTH 3HAKOMCTBO CO CBOMCTBAMU TBEPIBIX
TeJ U CPeICcTBAMU WX OnHcaHus; chopMUPOBATH yMEHIUE OINCHIBATH
nedopmanuu Ha ocHoBe MKT.

Ilman ypoka

Jdransl ypoka Bpemsa, mun IIpuémsr U MeTOxBbI
I. TIlocramoBka yueGHOI 20 ®DpoHTANEPHOE TOBTOPEHUE.
npob6siembl. M3yueHue HO- Pacckas. Becema. Pa6ora c
BOTO MaTepuaja Tabaumneii. OIbITHI
II. OrpaboTka 3HaHUI 20—25 PDpoHTATBHBIN SKCIEPUMEHT
III. MomairHee 3amaHuTe 1 3amnmuch Ha JOCKe

I. Ilocse xpaTkoro (hpPOHTAIHLHOTO IIOBTOPEHUA NIEPEXONAT K W3-
y4YeHU0 HoBoro MmarepuaJsa. OCOOEHHOCTHM M3Y4YeHUs COCTOAT B CHU-
cTeMaTHU3aluy 3HAHUI, UX TOBTOPEHUU U YIJIYOJIEHUHU; KeJaTebHO
BBIJIEJIUTH SBJIEHUS WU cBoiicTBa Ha ocHoBe MKT.

1. C TBépapIMU TejaaMu, 6€3 KOTOPBIX JKM3Hb UYeJOBEKA HEeBO3MOJMK-
Ha, IIPOMCXOAUT MHOTIO PasJUYHbIX ABJeHuii. C HEKOTOPBIMU U3 HUX
MBI y)Ke 3HaKOMBI: TEeIJIOBOe pacinupeHwue, nedopmanusa m ap. Ilpu
nedopMaluy IIPOSBJIAIOTCA BasKHbIE IJIs IIPAKTUKKU CBOIMCTBA TBEP-
moro teja (tabu. 25).

2. Yuurenb BbIeNsdgeT Buabl nedopmariuii (pacTaKeHue, CIBUT,
KpyueHHe; yOpyrue, IJacTUUYeCKUe U MAp.), AEMOHCTPHPYeT HUX Ha
npumMepe Jactuka, momenu (9, c. 169).

3. Kak onwmchIiBaTh CBOMCTBAa TBEDPAOTO Teja — OCHOBHAaA Yyueo-
Has npoosema ypora. CpencTBa onmcaHusa OObIUHBIE: a) HU3UUECKUE
BeJIMYWHBI, HampuMmep monaysb IOHra, KOTOpBINI XapaKTepusyeT CO-
IPOTHUBJISAEMOCTE MaTepuaja ynpyroi medopmamuu; 0) 3akoH I'yka,
YCTAaHABJUBAIOIIUN CBA3b MEHCTBYIOIIEH CUJIbI W YIJUHEHUA IPU
yupyrou medopmaiun.

3anuch u obcyskaenre sakoHa I'yka B (¢opme o = Ee.

4. YV mocKM opraHmu3yeTcs KOJJIEKTHBHOE pellleHure 3a1adu.

ITpoBosoka gnuuOI 10 M M MJIOIIAABIO MOMEPEUYHOTo ceueHus 1 Mm2 npu

pactsskenun cuioin 100 H ymaumuwmiaacs Ha 1 cm. OunpenenuTe MOAYJIb

IOHra marepuasa mpPOBOJIOKHU.
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Tabauya 25

MexaHnuueckue
cBOIiCTBa
TBEPIBIX TeJI

Onucanue

MaAKPOCKOIINYECKOe

MHUKPOCKOIINYEeCKOe

G =E|&|— zakon

Mauioe cmerrienmne

Yupyrocts
py T'yka YaCTHUI] B KPUCTAJLIIN-
BoccranoBsienue OA — obaactb YeCKOIl pelIéTKe b
[IepBOHAYAJBHON YIPYroCTI a 0&do
¢hopMmeI rTOCTE (cM. rpacpuk) 570
@] (@)
peKpalieHns G1 — npegen 000 0000
BO3IEICTBUA YIPYTOCTH l llo 000
(nJ1a pe3uHbI ©00
€1~ 80 —100%) O 00O 0000
CKOJIbyKeHVe BHEIITHUX
TekvaecTs CJIOEB KPUCTAILIN-
¥4 YeCKOi PeIIéTKI
Y nonuHeHne -
MaTepuaJa —_—
IIPaKTUYECKU 0 - O0O00OO0OO0OO0OO0
0e3 yBesMUeHns €18282 &3 € 00000000
OO0OO0O0O0O0OO0O0
HArpys3Ku
24 CD — objyactb 00000000
TEKYUeCTU
MaTepuaia
G2 — mpepea
TEKYUeCTU
CKOJIbIKEHIE CIIOEB
HJIaCTI/I'-IHOCTI) RpMCTaJIJII/I‘IeCKOf/‘I
peléTKn
Jlamenenne ¢op- AC — obJracTtb Ges paspriBa cBiA3EN
MbI U pa3MepOoB TUIACTUIECKIX 000006
TeJa mocye nedopmaruit 000060
IpeKpalieHns (nost cramu g1 > 1%) 5 8 088 8 8
—00
Harpys3Ku 000000
,000000
0000000
XPpynkKocTs G3— mnpenen
o IpOHOCTH Paspymenne )
aspylieHne (1t wyryHa KPUCTATIIIeCKOT
MaTepM6aJIa €3 = 0,45%, a1 cranu pemeTIéM
IpY HeOOJIBIINX €3 = 15%, s uyrysa Ipy HeOOJIBIIINX
nedopManax IedopMmaimax

03=0,65—1,30 I'TTa)
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II. dpoHTanbHO OpraHusyercda HEOOJBIIIoe
SKCIepUMEeHTaJlbHOE HCCJIETOBaHUE
yupyro# medopmanmuu pesmHbl. Ha smcrouxkax
) yKasaH MOpsAAoK paboThi: a) HasdBaHue; 0) pu-
CYHOK C yKasaHUeM YIJINHEHWSA, CUJBl PacTd-
skeuuda (puc. 102); B) dpopmyJibl pacuéra MOLY-
aa IOHra; r) ogHO-IBa M3MEPEHUs IIPU PA3HBIX
cuyiaxX; [J) BBIBOABI O BBIOJHUMOCTHU 3aKOHA
|| T'yka.

III. Jomawnee 3adaHue MOKeT OBITH BBI-
IIOJIHEHO B BHUJe 0DOPMJIEHUA OTUYETA U OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

m
Ypok 7*. PeweHue 3apady. Camocrtoq-

Puc. 102 TenbHaqa paboTta

FNABA XI. OCHOBbl TEPMOAVUHAMUKHA

ITpu m3ydyeHUM TEMBI YyUYNTEJIO CJIEAYyeT OPHUEHTUPOBATHCA Ha (Oop-
MHUPOBaHUE CJIEAVIOININX HNHTEJIeKTYaJbHBIX M MNPAKTUUYECKUX yMe-
HUH:

— BBIAEJATh (PU3UUYEeCKUe CUCTEeMbI, KOHCTPYUPOBATh UX MOJEJIN
(C COOTBETCTBYIOIIMMHU IIapaMeTpaMu), OIpPeNeATh ITPOUCXOMAIINE
IPOILECCHI;

— ONUCBHIBATH ABJIEHUS NPUPOABI W MPUHIIUN AENCTBUSA TeXHUYEe-
CKUX YCTPOIICTB Ha OCHOBE IIEPBOTO M BTOPOrO Hauaja (3aKOHOB) 