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HOACHUTEJBbHAMA 3AIINCKA
[Iporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOM paboueit mporpammbl A.B.Illaranunoit «Mocksa. [Ipocsemienue, 2017r.». Jlannas mporpamma peanu3yercst
IIpU UCTIOJIb30BaHNH yueOHukoB «Puzuka 10,1 1» muann «Knaccuuecknii kype» aBropos: I'.SI. Mskumes, b.b.byxosues, H.H.Corckuii, B. M.

Yapyrun / [Tox pen. H.A.IlapdentbeBoii u pa3paboTaHa B COOTBETCTBHUH:

v' denepalbHOro roCyIapCcTBEHHOr0 00pa30BaTENbLHONO CTaHAapTa CPEIHEro oouiero obpasoBanus (YIBep:KaeH npukazoM Munoopuayku Poccun Ne 413 ot 17 mas
2012 roga) ¢ ©3MEHEHUSMU U TOTTOJTHEHUsIME OT: 29 nekadps 2014 r., 31 nexadps 2015 r., 7 urons 2017 r..Ilporpamma peanusyercs Ha 6a3e [lenTpa «Touka pocTa» ecTeCTBEHHO
-HayYHOT'O U TEXHOJIOTHYECKOTr0o IpoduIs ¢ COBpeMeHHBIM o0opyaoBaHueM u coctaBiiena Ha ocHoe OOIT OO0 MBOY Vspckas COILL Ne3

esan u3yvyenusi GU3NKHU B CPpeHEN LIKOJIEe CJIeyIoLme:

v' ¢dopmupoBaHue y 00yJaromuxcsi yMEHUS BUAETh U NOHUMATh [IEHHOCTh OOpa30BaHMs, 3HAYMMOCTh (PM3WYECKOTO 3HAHHS JUIS KaKIOTO YeJOBEKa,
HE3aBHCHMO OT €ro NpoeCCUOHAIbHON AESITETbHOCTH; YMEHUHN pa3nuyaTh (GaKThl U OLIEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh X CBSI3b C KPUTEPUS MU
OIIEHOK, (JOPMYJIUPOBATH U 0OOCHOBHIBATH COOCTBEHHYIO TTO3UIIHIO;

v' (dopmupoBaHue y 00yJaromuXcs MET0CTHOTO MPEACTABICHNS O MUPE U PO (PM3HUKH B CO3JIAaHHH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa;
yMEHHSI OOBSACHATH MOBEJCHHE OOBEKTOB M MPOIECCHl OKpYXKarolleid AeMCTBUTEIbHOCTH — MPUPOTHOM, COIUMAIBbHOM, KyJIbTYpHOM, TEXHHUUECKON Cpesbl,
MCIOJIB3YS /ISl 3TOTO (pU3HUecKre 3HAHUS;

v' mpuoOpeTreHne OOYyJarOIMMUCS ONBITa Pa3HOOOpPA3HOW NEATENHPHOCTH, OTBITA IO3HAHWS W CAaMOIIO3HAHWS, KIFOYEBBIX HABBIKOB (KITFOUYEBBIX
KOMIIETEHTHOCTEH ), UMEIOIIMX YHUBEPCAb-HOE 3HaUCHHUE I Pa3IMYHbIX BUJIOB ACITEIbHOCTH, — HABBIKOB PEIICHUs POoOJIeM, MPUHITHS PEIICHNH, TOKCKa,
aHanu3a U 00-paboTku MHGOPMAIMH, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUM, COTPYIHUYECTBA, dP(HEKTHBHOTO M OE30MaCHOTO HWCIOJIb30BaHUS
Pa3IMYHbBIX TEXHUYECKUX YCTPOICTB;

v\ OBJaJICHHE CHCTEMOW HaYYHBIX 3HAHHUW O (PU3MYECKUX CBOMCTBAX OKPYXKAIOIIETO MHPa, 00 OCHOBHBIX (PM3UIECKUX 3aKOHAX U O criocobax ux
MCI0JIb30BAHUS B MIPAKTUUECKOMN KU3HHU.

HNJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUA KYPCA ®UIUKHN
O6yuenne ¢Qusukn B  00pa3oBaTENbHOM  YUYPEXKACHUU  JOJDKHO  OBITh  HampBieHO Ha  (OpMUpPOBAHHME  CIEIYIOIIUX  PE3yJbTaTOB:
JINYHOCTHBIE Pe3YabTAThI:

- YMEHHUE YIPaBIATh CBOEH 03HABATEIbHOM 1A TEbHOCTBIO;

- TOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHUCIIE CaMO0Opa30BaHMIO, Ha IPOTSLDKEHUH BCEH JKU3HU; CO3HATENILHOE OTHOLIEHHUE K HElPEPhIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIEUTHON MPO(eCcCHOHATBHOM U 00IIECTBEHHOM IEATEIbHOCTH;

- YMEHHUE COTPYIHUYATh CO CBEPCTHUKAMM, AETHMH MJIAJIIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, yueOHO-MCCIIe10BaTENbCKOM, TPOEKTHONH H
IPYruX BUAAX NESTEIbHOCTH;

- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU; OCO3HAHHWE 3HAUUMOCTH HAyKH, BIaJCHUS JOCTOBEPHOU

uHpopManueit 0 NepeoBbIX JOCTHXKEHUAX U OTKPBITHIX MUPOBOM U OTE€UECTBEHHOM HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00

yCTpOMCTBE MUpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY; -
YYBCTBO TOPJIOCTHU 32 POCCUHCKYIO (PU3NYECKYIO HAyKy, TyMaHHU3M;

- TMIOJIOKUTEJIBHOE OTHOLIEHHUE K TPYY, LEJIEYCTPEMIIEHHOCTD;



- OKOJIOTUYECKas KyJbTypa, OepekKHOE OTHOIIEHHE K POJTHOU 3emJie, MPUpOAHBIM OoraTcTBaM Poccuu u Mupa, HOHUMaHHWE OTBETCTBEHHOCTH 32 COCTOSHHE
IIPUPOIHBIX PECYPCOB U Pa3yMHOE IPUPOIOUCIIONIBE30BAHNUE.

MeTanpeaMeTHbIe pPe3VJbTaThl:

Pezynamuenvie YY/I:
Obvuarowuiics cmoxcem:

- CaMOCTOSITEIILHO OTIPEICIIATH S, CTABUTh U POPMYITHPOBATH COOCTBEHHBIC 33]]a41 B 00pa30BATEIILHOM JIEATEIIBHOCTH U KU3HEHHBIX CHTYAIIHSX;

- OIICHUBATh PECYPCHI, B TOM YHCII€ BpeMsI U Ipyrue HeMaTeprualbHbIe PECYPChI, HEOOXOIUMBIE /ISl JOCTHXKEHUSI IOCTABJICHHON paHee 1elu;

- COTIOCTABJISITh UMEIOIIUECS BOBMOXXHOCTH M HEOOXOIUMBIE JIJIsl TOCTHXKEHUS IIEJIU PECYPCHI;

- OIPEAEIISATh HECKOJIBKO MyTEe JOCTUAKEHHS MTOCTABICHHOM 1ENH;

- 3aJ1aBaTh MapaMeTPbl U KPUTEPUH, TI0O KOTOPHIM MOKHO OIPEICIIUTD, YTO 1€Ih TIOCTUTHYTA; -
COTIOCTABJISITh TIOJYYEHHBIN PE3yIbTaT ACSITEIBHOCTH C MOCTABICHHON 3apaHee MelbIo;

- OIICHUBATH TIOCJIC/ICTBUSI IOCTHUKEHUS TIOCTABICHHOM 1IETTH B ACSITEIBHOCTH, COOCTBEHHOM KU3HU M )KU3HU OKPYKAIOITUX JIFOICH.

Hoznaeamenvnvie YY/[:

Obyuarowuiics cmoicem:

- KpUTHYECKHU OIICHUBATh U MHTEPIPETUPOBATH NH(POPMAITHIO C PA3HBIX ITO3UIIHI;

- pacno3HaBaTh U PUKCUPOBATH IPOTUBOPEUHs B UHHOPMAIIMOHHBIX HCTOYHUKAX;

- HCTIOJIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMAaTHUECKHUE CPEJICTBA AJIsl TPEJICTAaBICHUS BBISIBIICHHBIX B MH(DOPMAIIMOHHBIX HICTOYHUKAX MPOTUBOPEUHIA;

- OCYIIECTBJISITh Pa3BEPHYTHIN HHPOPMAIIMOHHBIN MOUCK U CTABUTh HE €r0 OCHOBE HOBbIE (yueOHbIE U MIO3HABATENbHBIC) 3a/1auu;

- HCKaTh U HaXOJUTh 0000IIEHHbIE CTIOCOOBI PEIICHHUS 3a/1a4H;

- IPUBOJUTH KPUTUUYECKHE apTyMEHTHI, KaK B OTHOIIIEHUH COOCTBEHHOTO CY)KJICHUS, TAK U B OTHOLIECHUH JIEHCTBUI U CYXKICHHUM IPYTOro YeslIoBeKa;

- aHAJTM3UPOBATh U MPEOOPa30BHIBATH MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYAIIUH;

- BBIXOJIUTH 32 PAMKH Y4eOHOTO MPEMETa U OCYILECTBIATH IeJIEHAPABICHHBIIN MOMCK BO3MOKHOCTH IIUPOKOT0 IIEPEHOCa CPEICTB U CIIOCOO0B JeHCTBYS;

- BBICTpanBaTh MHIMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTHOIIICHU 51;

- MCHATHh M YyJEPXKUBATh pPa3HbIC MO3UIMH B IMO3HABATENHHON JesITeNbHOCTH (OBITh YUEHHKOM U yuHTeneM; (hopMylIupoBaTh 0Opa3oBaTENbHBINA 3alpoCc U
BBITIOJIHATh KOHCYJABTAaTHUBHBIE (DYHKIIMM CaMOCTOSITENBHO; CTaBUTh MpoOiIeMy W paboTaTh HaJ €€ PElIeHUEM; YIPaBIATh COBMECTHOW MO3HaBaTEIbHOU
JeSITENEHOCTHIO U MOAUUHATHCS).

Kommynuxamuenvie YY/I:
Obyuarowuticsa cmodcem:

- OCYHICCTBJIATH ACJIOBYIO KOMMYHHKAIIUIO, KaK CO CBECPCTHHUKAMU, TaK U CO B3POCJIBIMU (KaK BHYTpHU O6p830BaTCHBHOI>'I OopraHu3alivuy, TakK U 3a €€ npenenaMI/I);
- IIpH OCYIICCTBJICHUHA prnHOBOﬁ paGOTBI OBITH KaK PYKOBOJUTECIICM, TaK U YICHOM HpOCKTHOﬁ KOMaHbI B pa3HbIX POJIAX (reHepaTopOM I/I,Zleﬁ, KPUTHUKOM,
HUCIIOJIHUTCIICM, ITPE3CHTYIOINM U T.,Z[.);

- Pa3BCPHYTO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYUKY 3PCHUS C UCIIOJIB30BAHUC a/ICKBATHBIX (YCTHBIX )51 HI/ICLMeHHLIX) SI3BIKOBBIX CPCACTB,

- paClio3HaBaTb KOH(I)J'II/II(THBIC CUTyalluu U NpCA0TBpallaThb KOH(I)JII/IKTBI JI0 X aKTUBHOM (1)8.3]:1;



- COTJIaCOBBIBATH MO3ULIMHU WICHOB KOMaH/IbI B Ipoliecce paboThl Ha/l OOIIUM PO TyKTOM/PEIICHNEM;

- IPEJICTABIIATh MyOIMYHO pE3yAbTaThl WHAMBHIYATbHOH W TPYNIOBOM NESATEIBHOCTH, KakK Iepe] 3HAKOMOH, TaK W Mepe] HE3HAKOMOH ayauTOpHei;

- moa0UpaTh MAPTHEPOB JJIS ACTOBOM KOMMYHHUKAIIMH, UCXOS U3 COOOpaKeHU Pe3yIbTaTUBHOCTH B3aUMOICUCTBHS, 4 HE IMYHBIX CUMIIATHIA,

- BOCIIPUHUMATH KPUTUYECKHUE 3aMEUaHus KaK pecypc COOCTBEHHOTO pa3BUTHS;

- TOYHO ¥ €MKO (hOpMYIHpPOBAaTh KaK KPUTHUYECKHE, TaK W OJOOpUTEIbHBIC 3aMEYaHWs B aJpec APYrHX JIOAeH B paMKax JeOBOW M 00pa3oBaTEeIbHOMN

KOMMYHHKAIIUH, n3oeras IIpU 3TOM JIMYHOCTHBIX OLCHOYHBIX Cy)KIICHPIfI.

IIpenMeTHbIE pE3VabTAThI:

Buinycxknux na 6azosom yposue nayuumcs.

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTO (PU3UKH B (GOPMHUPOBAHUHM COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU IESITEILHOCTH JIIOJIEH;

JIEMOHCTPHUPOBATH HA MIPUMEPaX B3aUMOCBS3b MEXKTY GU3UKON U APYTUMH €CTECTBEHHBIMU HAyKaMu;

yCTaHABIWBATh B3aMMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUW U TPUMEHSATH OCHOBHBIC (DH3NYECKIE MOJIENH ISl UX OMTUCAHUS U OOBSICHEHUS;

WCIIOJIK30BaTh MH(POPMANUIO (U3HYECKOTO COJIEP)KAHMS MPU PEIICHUH YYEOHBIX, MPAKTHYECKUX, MPOSKTHBIX M HCCIIECIOBATEIBCKUX 3a7a4, HHTETPUPYS
WH(POPMAIIUIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUYECKU €€ OICHUBAS;

paznmuuaTh W YMETh HCIOJIB30BaTh B Yy4EOHO-HCCIICIOBATEILCKONW JIEATEILHOCTH METOIbl HAYYHOTO IO3HAHMS (HAOJIOJCHHE, OMHCAHHUE, W3MEpPEHUE,
AKCIIEPUMEHT, BBIJIBIYKCHUE TUTIOTE3bI, MOICITMPOBAHHUE U JIP.) U (OPMBI HAYIHOTO 1MOo3HaHUS ((haKThI, 3aKOHBI, TEOPHH ), IEMOHCTPUPYS HA TPUMEPaX X POJIb
Y MECTO B HAYYHOM NO3HAHUMU;

MIPOBOJIUTH MPSIMbIE U KOCBEHHBIE M3MEHEHUS (DM3UYECKUX BEIUYHMH, BHIOMpAs U3MEPUTEIbHBIC MPUOOPHI C y4€TOM HEOOXOIMMOM TOYHOCTH HM3MEpPEHUH,
IJIAHUPOBATh XOJ U3MEPEHUH, TIOJIydaTh 3HAUCHHE U3MEPSICMON BETUYMHBI U OIICHUBATh OTHOCHUTEIIbHYIO TOTPEITHOCTH 10 3aJaHHBIM (popmysiam;
MIPOBOJIUTh MCCJICAOBAHUS 3aBUCUMOCTEH MEXIYy (PHU3NYECKUMM BEIIMUYMHAMHU: TTPOBOJUTH M3MEPEHUS M OINpPEACATh Ha OCHOBE HMCCIICIOBAHUS 3HAUYCHUE
MMapaMeTPOB, XapaKTEPUIYIOIINX TaHHYIO 3aBUCUMOCTb MEX Iy BEIMUMHAMU, U JIETATh BBIBOJI C YYETOM MOTPEIIHOCTH U3MEPEHUH;

WCIO0JIb30BATh Ui OTIMCAHUS XapaKTepa NPoTeKaHusi PU3NIECKUX MPOIECCOB (PU3NUECKHE BETUNYUHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXK1Yy HUMH,
MCIO0JIb30BATh IS OTIMCAHUA XapaKTepa MpoTeKaHus (PU3NIECKUX MPOIecCOB (pU3MUECKHUE 3aKOHBI C yYETOM TPaHMIl UX PUMEHUTIPUMEHUMOCTH;

pelaTh Ka4YeCTBeHHbIE 3a/1a4H (B TOM YHCIIE U MEKIIPEIMETHOTO XapaKTepa): UCTIOIb3Ys MOAETH, (PU3NUeCKre BEIMYMHBI U 3aKOHBI, BRICTPANBATh JIOTHUECKU
BEPHYIO LIETIOYKY 00BsCHEHUS (JI0Ka3aTeNbCTBA) MPEIOKEHHOTO B 3a/1a4e rpoliecca (SBJICHUs);

pemath pacdyeTHble 3aJayd C SBHO 3aJlaHHON (M3WYECKOW MOJENbl0: Ha OCHOBE aHalIM3a YCJIOBUS 3aJaud BBLACTATH (DU3HUECKYI0 MOJENb, HAXOIWUTh
(buznuecKre BeIHMUYMHBI U 3aKOHBI, HEOOXOIUMBIE U IOCTATOYHBIE JJISl €€ PElICHUs, TPOBOJAUTDH PACUEThl U MPOBEPSITH MMOJTYUYECHHBIH PE3yabTaT;

YYUTBIBATh TPAHUIIBI IPUMEHEHUS U3yYCHHBIX (PU3UUECKUX MOJIeNel IpU pelieHur GU3NIECKUX U MEXKIPEAMETHBIX 3a/1a4;

WCIO0JIb30BaTh MH(OPMAIMIO M TPUMEHSATh 3HAHUSA O MPHUHIMIAX Pa0OTHl U OCHOBHBIX XapaKTEPUCTHKAX M3YYCHHBIX MAIllUH, MPHUOOPOB U JPYTUX
TEXHUYECKUX YCTPOUCTB AJISl pelIeHUS MPAKTUIECKUX, y4eOHO-UCCIeIOBATEIbCKUX U MPOSKTHBIX 3a/1a4;

- HCIIOJB30BaTh 3HAHHUA O (I)I/ISI/I‘-ICCKI/IX 00BEKTaX U mnponeccax B MMOBCEIHEBHOM >KU3HHU JIJISI obecrnieueHuss 0E30MaCHOCTH npu 06paIJ_ICHI/II/I C npn6opaMH u
TEXHUYCCKHUMHU yCTpOﬁCTBaMH, IJIsL COXpaHCHUA 310POBbA U CO6J'IIOI[CHI/I}I HOPM 3KOJIOTHYCCKOTI'O MOBCACHUSA B Oprncaromeﬁ cpeac, i MpUuHATHA peI_HeHI/Iﬁ B
MMOBCEIHEBHOM KU3HU.



Mexannuyeckue siBJIeHUSA

pacro3HaBaTh MEXaHUYECKUE SBIICHUS U OOBSICHATh HA OCHOBE HMEIOIIMXCS 3HAHMM OCHOBHBIE CBOMCTBA WJIM YCIIOBHUSI NMPOTEKAHUS STHX SBICHHIMA:
PaBHOMEPHOE U HEPABHOMEPHOE JBUKEHHE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE IBUXKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHMUS,
cBOOOTHOE Ta/IEHUE TeJl, PAaBHOMEPHOE JIBIKEHHE 110 OKPY)KHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBIDKEHHE, IIepe/iada IaBICHU ST TBEPIbIMU
TEeJIaMU, XKUJKOCTSIMH M Ta3aMH, aTMoc(hepHoe JaBlieHue, TUIaBaHUE TeJl, PABHOBECHE TBEPABIX TEJl, UMEIOIIUX 3aKPEIJICHHYIO OCh BpaIlleHHs, KojebaTeapHoe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JBUKEHUE (3BYK);

ONMCHIBATh U3yYEHHBIE CBOMCTBA TEJl U MEXaHWYECKHUE SIBJICHMSI, UCTIONb3YS (PM3MUECKUE BEIMYUHBI: MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, EPUO
oOpailleHus, Macca TeJa, MJIOTHOCTh BEIECTBA, CHIIa (Cuia TSDKECTH, CHJIa YIIPYTrOCTH, CUJIa TPEHHUs), JaBJICHUE, UMIYJIbC Tejla, KHHETUYeCcKasl SHeprus,
MOTEHIIMATIbHAS SHEPIHsl, MEXaHHueckas padoTta, MexaHuueckas MomHocTh, KIIJ[ npu coBepiienun paboThl ¢ UCHOIB30BAaHUEM IIPOCTOTO MEXaHU3Ma, CHUjia
TPEHMsI, aMILTUTY/a, MEPUOJ U YacToTa KoJieOaHUM, JUIMHA BOJIHBI M CKOPOCTh €€ pacnpOCTpaHEHUs; PU ONMUCAHUU MPABUIBHO TPAKTOBATH (DU3HUECKUI
CMBICJI UCIIOJIb3YEMbIX BEIMUYNH, UX 0003HAUEHUS U €IMHUIBI U3MEPEHHUS, HAXOUTh (OPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (U3NYECKYIO BETUUYHUHY C JPYTUMHU
BEJTMYMHAMH, BBIUUCIISITH 3HaU€HUE (PU3NYECKON BETHUNHBI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SIBIIEHUS U IMPOLIECCHI, UCHOJB3Ys (U3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHHUs SHEPTuH, 3aKOH BCEMHPHOTO
TATOTEHUS, IPUHIIMII CYNIEPIO3UIIUU CUIT (HaXxoxkaeHue paBHoaeicTByromieit cuibl), 1, I1 u 11l 3akonsr HploToHa, 3aKk0H cOXpaHeHUsl UMITyJIbca, 3aKoH ['yka,
3akoH [lackans, 3akoH ApxumMena; Ipy TOM pa3inyaTh CIOBECHYIO ((OPMYIHPOBKY 3aKOHA M €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJIENIEH: MaTepranbHas TOUKa, HHepIHallbHas CUCTEMa OTCYETa;

peraTh 3aJa4u, UCTIONIb3Ysl PU3NUECKHUE 3aKOHBI (3aKOH COXPAaHEHHSI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUII cyreprio3utmu cu, 1, 11 u 111 3akoHs
HeroToHa, 3aK0H cOXpaHeHMs UMITyJIbCa, 3aKOH I'yka, 3akoH [lackains, 3akoH Apxumena) 1 (GopMyIbl, CBA3bIBatOIINE (PU3NYECKHE BETUUUHBI (ITyTh, CKOPOCTH,
YCKOpEHHE, Macca Tella, INIOTHOCTh BEIIEeCTBa, CUIIA, JAaBJIEHHE, UMITYJIbC Tejla, KHHETUYEeCKas SHEeprus, MOoTEeHIHaIbHasl SHEpIrus, MexaHudeckas padora,
MexaHuueckas MouHocTb, KII/] mpocTtoro Mexanusma, cuia TpEHUs CKOJIbXKEHUS, KOAQQUIHUEHT TPEeHUs, aMIUIUTY/a, IEpUOJI U YacToTa KojeOaHuH, JuInHa
BOJIHBI U CKOPOCTh €€ pacIpOCTPaHEHUs): HA OCHOBE aHAJIN3a YCIOBHS 3371a4ll 3alIUChIBaTh KPATKOE YCIOBUE, BBICIATh (PU3UYECKUE BETMUUHBI, 3aKOHBI U
(bopMyInbl, HEOOXOIUMBIE Ul €€ pelleHHs], TPOBOAUTh PACUEThI M OLIEHUBATh PEAJbHOCTh IMOJYYEHHOTO 3HadyeHus (pu3nyeckodl BenuuuHbl. TemjoBble
SIBJICHUS

pacrio3HaBaTh TEIJIOBBIE SIBJICHUS U OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUM OCHOBHbIE CBOWCTBA WJIM YCIOBHS NMPOTEKAHUS ITUX sABICHUU: uddy3us,
U3MEHEeHHe o0beMa Tesl NMPH HarpeBaHuu (OXJIAXKJIEHHM), OOJblIas CKMMAaeMOCTh a30B, Majas CKUMAeMOCTb >KUIKOCTEH U TBEpAbIX Tell; TEIUIOBOe
paBHOBeCHE, UCIApEHUEe, KOHJAEHCAllMs, IUJIaBJICHHE, KPUCTAUIM3allMs, KHUIIEHHE, BIJIAXHOCTb BO3AyXa, pas3iIUyYHble CIOCOOBI Teruloneperadn
(TEerIonpoBOIHOCT, KOHBEKIIUS, U3JIyU€HHE), arperaTHble COCTOSIHUS BEIIECTBA, MOTJIOLIEHNEe SHEPTUU MPU WCHApEHUH KUAKOCTH U BbLAEICHUE €€ IpHU
KOHJICHCAILIUU 1apa, 3aBUCUMOCTb TEMIIEPATYpPhbl KUIIEHUS OT JABJICHUS;

OIMCHIBATh N3YYCHHBIE CBOIMCTBA TEJ M TEIUIOBBIC SBJICHUS, UCIONB3Ys (PU3NUECKUE BETMYMHBI: KOJINYECTBO TEMJIOThI, BHYTPEHHSS SHEPIHsl, TEMIIEpaTypa,
yIelbHas TEIIOEMKOCTh BEIECTBa, Y/AENbHas TEIUIOTa IUIABJICHUS, yJeNbHas TeljoTa MapooOpa3oBaHMs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA,
KOA(Q(QUIMEHT IMOJIE3HOTO JEHCTBUSA TEIJIOBOTO JBUTATElNs; NMPU ONUCAHUM NPABWIBHO TPAKTOBATh (PU3MUYECKMH CMBICI HCHOJIb3YEeMBIX BEIMYMH, HUX
0003HAUEHHSI ¥ €AMHULIBI U3MEPEHUs, HAXOIUTh (POPMYIIbI, CBSA3BIBAIONINE JAHHYIO (PM3NYECKYIO BEJIMUMHY C IPYTMMHU BEJITMUYMHAMHM, BHIYUCIIATH 3HAYCHHE
(bu3n4ecKOi BETMUMHBI; — AaHAIU3UPOBATH CBOICTBA TEJ, TEMJIOBbIE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS OCHOBHBIE TIOJI0KEHUS aTOMHO -MOJIEKYJISIPHOTO YUEHUS
O CTPOEHUU BEIIECTBA U 3aKOH COXPAaHEHUS DHEPIUH;



pa3nuyaTth OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJEINEH CTPOSHHS T'a30B, JKUIKOCTEH U TBEP/BIX TEI,
IMPUBOJUTH IMIPUMCPBI ITPAKTUYCCKOT'O NUCITI0JIb30BAHUA (bI/I?;I/I‘IeCKI/IX 3HAHHUH O TEIUIOBBIX SABJICHUAX,
peuaTth 3aaa4u, UCIOJIb3Ys 3aKOH COXPAaHCHHA SHCPIUH B TCIJIOBBIX IIPOLECCAX U (I)OpMYHBI, CBSA3BIBAKOIIINEC (bH?;H‘ICCKI/IC BCIIMYNHBI (KOJII/I‘-IGCTBO TCILIOTHI,
TeMIepaTypa, yAelIbHas TEIUIOEMKOCTh BEIIECTBa, yAeJIbHAas TEIUIOTAa IUIABJICHUS, yJAeNbHas TEIUIOTa MapooOpa3oBaHMsA, YHIENbHAs TEIJIOTa CropaHUs
TOIUTHBA, KOA(PQHUIIMCHT MOJIE3HOTO JCHUCTBUS TEIUIOBOTO JBUTATENS): HA OCHOBE aHAIM3a YCJIOBHS 33JIa4M 3alMCHIBATH KPATKOE YCJIIOBHE, BBIJCIATH
(bl/I?J/IquKI/IG BCINYNHBI, 3aKOHbI U (I)OpMYJH)I, HGO6XO[[I/IMI)IC IJid €€ pCUICHMA, IPOBOJAUTL paCUCThl U OLCHUMBATH PCAJIbHOCTH NOJYYCHHOI'O 3HAYCHUA
(bu3HUeCKOl BEIMYNHBI. DJIEKTPUUYECKHE U MATHUTHBIE SIBJIEHHS
PpacCrio3HaBaThb SJICKTPOMArHUTHLIC ABJICHUA U 0OBSACHSITHL Ha OCHOBE NMCIOIIUXCS 3HaHUI OCHOBHBIE CBOMCTBA WU YCJI0BHA MPOTECKAHUA 3THX SIBJICHUU:
ANIEKTPHU3ALUS TEJ, B3aMMOJICUCTBUE 3apsAJIOB, AJIEKTPUUECKHI TOK M €ro JEUCTBUS (TEIUIOBOE, XUMUYECKOE, MarHUTHOE), B3aMMOJICHCTBHE MAarHUTOB,
QJICKTPOMAarHuTHasA WHAYKIOWA, HeﬁCTBHe MAardivuTHOI'O IOJid Ha NPOBOJHUK C TOKOM W Ha JABMKYHIYIOCA 3apsAKCHHYIO YaCTHIY, )I€I>'ICTBI/IG QJICKTPUYECKOTO
TOJISI HA 3apSHKEHHYIO YaCTHILY, JIEKTPOMATHUTHBIC BOJIHBI, MPSMOJIMHEHHOE PAaCIIPOCTPAHEHUE CBETA, OTPAXKEHHE U MPEIIOMIICHHE CBETA, JIUCIICPCHS CBETA.
— COCTaBJISATh CXEMBI IJICKTPUUYCCKUX TETeH ¢ MOCIe0BATSILHBIM U TTapalIeIbHBIM COSTMHCHHEM JIEMEHTOB, pa3iifyasl yCIOBHBIC 0003HAUYCHHUS DIIEMEHTOB
OJICKTPHUYCCKUX uenef/i (I/ICTO'-IHI/IK TOKa, KJIIF0Y, pE3UCTOP, pE€OCTAT, JaMIIOYKa, aMIICPMETDP, BOJ'IBTMeTp). — HUCIOJIB30BAaTh ONITHYCCKUEC CXEMBI JJI1 ITIOCTPOCHUA
M300pakeHUH B TUIOCKOM 3€pKajie U COOMparoIiei JIMH3e.
OIMMCbIBATb U3YYCHHBIC CBOMCTBA TEI U OJICKTPOMArduTHBIC ABJICHUS, UCIIOJIb3Ys Q)HSquCKI/Ie BCIIMYUHBI: BHCKTpI/I‘—IeCKI/Iﬁ 3apAq, CHujia TOKa, 3JICKTPUUCCKOC
HaNpsDKCHHE, IIEKTPUYECKOE COMTPOTUBIICHUE, YIEIBHOE COMTPOTHBIICHUE BEIIECTBA, pad0Ta AIEKTPHIECKOTO TIOJIsI, MOIITHOCTh TOKa, (POKYCHOE paccTOsiHHUE
W ONTHYECKash CHJIA JIMH3BI, CKOPOCTh 3JCKTPOMAarHUTHBIX BOJIH, JJTMHA BOJIHBI M YacTOTAa CBETA; NMPH OIMHMCAHUHM BEPHO TPAKTOBATH (PM3UYECKUU CMBICI
WCTIOJb3yEMbIX BEIMYMH, UX OOO3HAYCHUS W CIUHHIIBI W3MEPEHUs; HaXOAUTh (DOPMYIBI, CBS3BIBAIOIIAE MAHHYIO (DU3MUYECKYIO BEIMYHMHY C IPYTHMHU
BEJIMYNHAMH.
aHAJM3UPOBATh CBOMCTBA TEJ, DJICKTPOMATrHUTHBIC SIBJICHUS M TIPOIIECCHI, HCIIOJb3Ysl (PU3NUECKUE 3aKOHBI: 3aKOH COXPAHEHUS JICKTPUIECKOTO 3apsiia, 3aKOH
Owma s ygacTka 1enw, 3akoH Jxoyis-JIeHna, 3aKkoH MpsSMOJIMHEWHOTO pacpoOCTPaHEHHs CBETa, 3aKOH OTPaKCHHUS CBETA, 3aKOH MPEJIOMIICHUS CBETA; IPU
3TOM pa3iNyaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA U €r0 MaTEMATUIECKOE BhIPAYKEHHE.
MPUBOAMUTH TPUMEPBI TPAKTUYECKOTO MCIIOJIb30BaHUS (PU3UYCCKUX 3HAHUN O DIICKTPOMArHUTHBIX SIBICHHUSX
peliath 3a1aud, UCIoib3ys (u3nueckue 3aKoHbl (3akoH OMa i ydyacTka 1enu, 3akoH Jxoynsa-JleHna, 3aKoH NpSIMOJIMHEHHOTO PaclpoCTpaHEHUS CBETa,
3aKOH OTPaXCHUs CBETA, 3aKOH MPEJOMJICHUSI CBeTa) M (OPMYJbI, CBs3bIBaONIMe (U3NYCCKUE BEIMYHMHBI (CHJIA TOKA, JJIEKTPHUECKOE HANpsHKCHUE,
AIIEKTPUYECKOE COMPOTUBIICHUE, YIICIIEHOE CONIPOTUBIICHHUE BEIIECTBA, pab0Ta AIEKTPUUYECKOTO TOJIsl, MOIITHOCTh TOKA, (DOKYCHOE PACCTOSIHUE U ONTUYECKas
cuiia JIMH3HI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U 4acToTa cBeTa, (popmyibl pacuera

ANIEKTPUYECKOTO COTIPOTHUBJICHUS TPHUIIOCIIEIOBATSIPHOMUIIAPAIICIPHOM COEJIMHEHUH TPOBOJHHUKOB): HAa OCHOBE aHAIM3a YCJIOBUS 3a/Iaud
3aMMChIBaTh KPATKOE YCIOBHE, BBIIEHATH (DM3MUECKUE BEIUYMHBI, 3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE IJISl €€ PElICHUs, POBOIUTH PACUEThl U O [[EHUBATh
pEeaIbHOCTh MOJTYYEHHOTO 3HaYeHHs (PU3NYECKO BelnurnHbl. KBaHTOBBIE SIBJIeHUSA
pacrno3HaBaTh KBAHTOBBIE SIBICHUS U OOBSICHATH HAa OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIE CBOWMCTBA HIIM YCIOBHS MPOTEKAHUS ATHX SIBJICHUNA: €CTeCTBEHHAs
Y UCKYCCTBEHHAS PaJIMOAKTUBHOCTD, 0-, 3- M Y-U3Ty4eHUs, BOSHUKHOBEHHE JTMHEHUATOTO CIIEKTPa U3IIyUYeHHUs aTOMa,
OTIHMCHIBATh M3YYCHHBIE KBAHTOBBIC SIBICHHUS, HCIONB3Ys (PU3NYECKHE BETUYMHBI: MAcCOBOE YHCIIO, 3apsSA0BOE YHUCIO, MEPHOJ] IMOoJypachaaa, dHeprus
(hOTOHOB; ITPH OMKUCAHUY MPABUIHHO TPAKTOBATh (PU3UUYECKUI CMBICIT UCIIOJIb3YEMBIX BETUYHH, UX 0003HAUYCHUS U €IMHUIIBI U3MEPEHHS; HAXOAUTh (DOPMYIIBI,
CBSI3BIBAOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU, BHIYUCIISATH 3HaYCHHE (PU3NUECKON BEIMUMHBI,



aHAJIM3UPOBATH KBAHTOBBIE SIBJICHUS, HCIIOJIb3Ysl (PU3MUECKUE 3aKOHBI U IMOCTYJIATHI: 3aKOH COXPAaHCHUS YHEPTUH, 3aKOH COXPAHCHHSI AIIEKTPUIECKOTO 3apsia,
3aKOH COXPaHEHHUSI MaCCOBOTO YMCIIa, 3aKOHOMEPHOCTH M3JIy4eHHUS U TIOTJIOLICHHS CBETa aTOMOM, TIPH 3TOM Pa3JIn4aTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTH4YECKOE BbIPAKEHHUE;

pa3in4aTh OCHOBHBIE MMPU3HAKH TJIAHETAPHON MOJIENIM aTOMA, HYKJIOHHOW MOJIENIA aTOMHOTO SIIpa;

MIPUBOJIUTH MPUMEPHI MPOSIBICHUSA B MPUPOJE U MPAKTUYECKOTO MCIOJIB30BAHUS PAJAMOAKTUBHOCTH, SJIEPHBIX U TEPMOSICPHBIX PEAaKUUH, CIEKTPAJIBLHOIO
aHaJIn3a. JJIeMeHThbl aCTPOHOMUH

yKa3bIBaTh Ha3BaHUS TuTaHeT COJTHEYHOUW CHCTEMBI; pa3lindaTh OCHOBHBIC NMPHU3HAKU CYTOYHOTO BpallleHUs 3Be3nHOro Heba, nBrkeHws Jlyabl, ConHIa u
IIJIJAHET OTHOCHUTEIIBHO 3BE31;

MMOHUMATh PA3JIMYMS MEXKTY FETMOLEHTPUUECKON U TEOLIEHTPUYECKOM CHCTEMAaMH MUPA;

Buinycknux na 6a3060Mm yposHe noayyun 803MONCHOCHIb HAYYUMbCA.

NOHUMAMb U 0OBACHAMb YETOCHHOCHb (PUULECKOU Meopult, pasiuiams 2PAHUYbL ee NPUMEHUMOCTIU U MECTO 8 PSOY OpY2ux (uzuieckux meopuil; — 61a0ems
npuemMamu nOCMpoeHust Mmeopemuyeckux 00KA3ameibCms, d maKdice NPOSHO3UPOBAHUSL 0COOEHHOCMeEl NPOMEKAHUS UULECKUX AGLEHULl U NPOYeccos Ha
0CHOBE NOJYUEHHbIX MEeOPEeMUUecKux bl80008 U OOKA3AMENbCME;

Xapaxmepuz08ams CUCIMEMHYIO C8513b MeNCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUSIMU: NPOCMPAHCIEO, 8PeMsl, Mamepusl (6eujecmaeo, noie), 0sudxiceHue,
cuna, snepausi;

8b108U2AMb 2UNOME3bl HA OCHO8E 3HAHUSL OCHOBONOLA2AIOWUX (PUULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

CAMOCMOSIMENbHO NAAHUPOBANb U NPOBOOUMb (PU3UYECKUE IKCNEPUMEHNbL,

xapaxkmepuzo08ams 2100a1bHble nPooOaeMbl, CMOosUUe Nepeo Yei08eHecnmeomM. IHEPLeMUIecKUe, Chlpbesble, IKON02UEeCKUe, — U POib (PU3UKU 8 PeUeHUU IMUX
npoonem;

peutams NPaKmuKo-opUEeHMUPOSAHHbLE KAYeCMEeHHble U pAcuemHble u3udecKue 3a0a4u ¢ 8bl00poM Guzueckol MoOelu, UCHOLb3Y5l HECKOILKO u3uuecKux
3AKOHO8 UNU (POPMYIL, CEAZLIBAIOUSUX U3BECTHbIE (PUULECKUE BEIUUUHDL, 8 KOHMEKCMEe MENCNPEeOMEMHbIX CE53¢ell;

00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKYU U3YUEHHBIX MAULUH, NPUOOPOS U MEXHUYECKUX YCMPOUCms;

- 00BACHAMY YCI08UA NPUMEHEHUs Pu3udecKux mooeeli npu peueHuy uzuieckux 3a0ay, Haxo0Uums a0eK8AMHYI0 NPEON0AHCEHHOU 3a0ayue PUULECKYIO

Manﬂb, paspeutanto np06ﬂeMy, KAK HA OCHO6€ UMEIWUXCA 3HCIHMZZ, mak u npu nomouiu Memooos OYEHKU.

Mexann4yecKne siBJEHHUSA

UCNONb308aMb 3HAHUSA O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEBHOI HCUZHU 015 0becneyeHuss 6e30NacHoCmu npu 0opaweHuu ¢ npUudOPaAMU U Mex HU4eCKUMU
yempoucmeamu, 01 COXpaHenus 300p0o8bs U CoON00eHUs HOPM IKOIO2UYECKO20 NOBEOEHUS 8 OKpYcaloujeli cpede, npugooums npumepsbl NPAKMu4ecKo2o
UCNONIb308AHUSA PUIUUECKUX 3HAHUU O MEXAHUYECKUX ABNeHUAX U PUULEeCKUX 3aKOHAX, NPUMEPbI UCNOIb308AHUS 60300HOBNAEMbIX UCTIOYHUKOG SHEP2ULL,
9KONO2UYECKUX NOCTIEOCMBUL UCCTIE008AHUS KOCMUYECKO20 NPOCMPAHCME,

Ppaznudams 2panuybl RPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00uull xapakmep GyHOAMEeHMANIbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.

MexaHuueckoi 9Hep2uuU, 3aAKOH COXPAHEHUA UMNYIbCA, 3AKOH 6CEMUPHO20 mﬂeomeHuﬂ) U OCPpaAHUYEHHOCNb UCNO1b306AHUA YACMHbIX 3AKOHOB (S’CZKOH FyKa,



Apxumeoa u op.);
—  HAX0OUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye PU3ULEeCcKyI0 MOOelb, pazpeuams npobiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHUL NO MeXaHUKe C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowju Memooos OYeHKuU.
TenoBbIe ABJIEHUS
— UCNONb308aMb 3HAHUSL O MENTI0BbIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU 051 0becneyeHuss 6e30NacCHOCMU NpU 00paweHuu ¢ npudOpamMu U mexHue CKUMU
YCmMpoucmeamu, OJisi COXPAHeHUsi 300P08bs U COONOOEHUSL HOPM IKOJIO2UYECKO20 NOBEOCHUS 8 OKpYHcalowell cpede, NPU8oOUnms NPUMepbl IKOJI02ULECKUX
nocieocmsull pabomul 0gueamerieli BHYMpPeHHe20 C2OPAHUsL, MENN08bIX U UOPOIIEKMPOCAHYULL,
— Paznuuams Spanuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull xapakmep hyHOAMeHMATbHbIX PU3UYECKUX 3AKOHO8 (3AKOH
COXpaHenus IHep2UU 8 Mena08bIX NPOYECCax) U 02PAHUYEHHOCMb UCHONIb308AHUS YACTIHBIX 3AKOHO8,
— HAxXo0ums a0ek8amuyro npedsiodceHHOU 3adade PuzuyecKyio Mooesb, paspeulams npodaemMy KaK Ha OCHO8e UMEIOWUXCS 3HAHULL O MeNI08bIX A61eHUSX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memoo08 OYeHKU.
DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHHUS
— UCNONL308AMb 3HAHUSL 00 INIEKMPOMASHUMHBIX ABTIEHUSX 8 NOBCEOHEBHOLL JCUHU OISl 0becneyenus 6e30nacHocmu npu oopaweHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEAMU, OIS COXPAHEHUSL 300P08bsL U COONIOEHUS HOPM IKOI0SUHECKO20 NOBEOEHUS 8 OKpYcaloueli cpede, Npusooums npumepbl
BNUAHUSA ITIEKMPOMASHUMHBIX UZTIYYEHULL HA JCUBbLE OPSAHUZMbI,
— Paziuuams Spanuybl NPUMEHUMOCMU UULECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull xapakmep hyHOAMEeHMATbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
NEKMPULECKO20 3aPs0a) U 02PAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3aKOHO08 (3akoH Oma 0 yuacmka yenu, 3akou [coyasa-Jlenya u op.);
— UCNOTL308aMb NPUEMBL HOCMPOCHUS PU3UYECKUX MOOeell, NOUCKA U YOPMYTUPOBKU OOKAZAMENbCIE BbIOGUHYMbIX 2UNOME3 U MeOPemUu4ecKux
86160006 HA OCHOBE IMNUPUYECKU YCIAHOBIEHHbIX PaKmos;
— HAxXo0ums a0eK8amHyo nPedioNCeHHOU 3a0aue u3uUYecKyo Mooeb, paspeutams npooaemy KaK Ha OCHO8E UMEOWUXCSA 3HAHUL 00
INEKMPOMACHUMHDBIX ABNEHUAX C UCNONIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOwU Memoo08 OYeHKU.
KBanToBbIe fiBJICHUSA
— UCNOIL308aMb NOJYUEHHbIE 3HAHUS 8 NOBCEOHEBHOU JHCUZHU NPU 0OpaAeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CHeMYUK UOHUSUPYIOUSUX
yacmuy, 003umMemp), st COXPAHeHUs: 300P08bsL U COONOOEHUSL HOPM IKOJLOSUUECKO20 NOBEOCHUsL 8 OKPYICAIOWEll Cpede; — COOMHOCUNMb IHEP2UIO CE53U
AMOMHbIX 510ep ¢ 0eheKmom Maccol,
— npUBOOUMb NPUMEPLL BIUSHUS PAOUOAKIMUBHBIX USYYEHULL HA JHCUBLLE OPSAHUMbL, NOHUMAMb NPUHYUN OetCMEUsi O03UMEMpPA U PA3IULams YCio6us.
€20 UCNOIb308AHUS,
— NOHUMAMb IKON0SUYECKUE NPOONEMbL, BO3HUKAIOUWUE NPU UCNOIb308AHUL AMOMHBIX INEKMPOCMAHYULL, U NYMU PEeUleHUs: IMuUx npodiem, nepcneKmuesl
UCNONb308AHUS YIPABIAEMO20 MEPMOAOEPHO20 CUHMESA.
DJIeMeHTHI ACTPOHOMMH
—  yKazvleamv 0dwue ceoUCMEa U OMIUYUSL NIAHEN 3eMHOU 2PYRNbl U NIaHem-2ueanmos, manvix men ConHeuHol cucmemsl U 60IbUUX NIAHEM, NOTb308AMbCS
Kapmotl 36e30H020 Heba npu HabIOOeHUsAX 36e30H020 Heba,
—  paznuuams OCHOBHbIE XAPAKMEPUCUKU 36€30 (pasmep, ysem, memnepamypa) COOmMHOCUMb yeem 36e30bl ¢ ee memMnepamypol,;
— paznuuams eunomesvi 0 npoucxodxcoenuu CorHeuHoll cucmemsi.



COIEPKAHHUE KYPCA ®USUKU
BBenenue. @usuka u pusnyeckre MeToAbl U3y4YeHHUS IPUPOALI
Odum3uka — QyHIaMEHTaAbHAS Hayka O TpHpoje. MeToJabl HaydHOTO HCCICIOBAaHUS (PH3MYECKHX SBJICHUN. MojaenupoBaHue (U3NYECKHX SIBJICHUNA WU

nporeccoB. PU3NYECKUN 3aKOH — TPaHUIBl MPUMEHUMOCTH. DPHU3NYECKHWE TEOPUU M TPUHIMII COOTBETCTBUSA. Poib u Mecto Qu3uku B (popMupoBaHHU
COBpPEMEHHOH Hay4HOI KapTHHBI MUpA, B IPAKTUYECKOH NeATeIbHOCTH Moel. Dusuxa u Kyromypa®.
Mexannuyeckue siBJeHHs

I'panuIpl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. BakHelne KUHeMaTHYeCKne XapakTepUCTUKN — IEpEMEIEeHIE, CKOPOCTh, yckopeHue. OCHOBHbIE
MOJeNu Tel U IBWKeHuil. B3aumoneiicteue ten. 3akoHsl BcemupHoro tarorenus, I'yka, cyxoro Tpenus. HepuunanbpHas cuctema orcyera. 3aKOHbI MEXaHU KU
Herorona. IMnynbsc MaTepuanbHOM TOUKU U cUCTeMBI. Mi3MeHeHHe U coxpaHeHne uMmynbca. Mcnonv3osanue 3aKoH08 MeXanuku 015 00bACHEHUs 08UNCEHUS
HebecHblXx mel U OJisl pazeumus KOCMUYECKUX ucciedosanuti. MexaHudeckast 3Heprusi CHCTEMBI Tell. 3aKOH COXpaHEHHs MEXaHU4ecKoi sHepruu. Paborta cuisl.
Pagnosecue mamepuanvrou mouxu u meepoozo mena. Ycnosus pasnogecus. Momenm cunvl. Pasnosecue sxcuokocmu u 2asa. /leudicenue dcuokocmeri u 2az3os.

OCHOBBI MOJIEKYJ/ISIPHO-KHHETHYECKOW TEOPUH

MonexynsipHo-kuaetnueckast reopus (MKT) cTpoeHust BemecTBa u €€ SKCIIepUMEHTAIbHBIE JOKa3aTeIbCTBA. AOCOJIIOTHAS TEMIIEpaTypa Kak Mepa
CpeIHel KHHETHYECKON SHEPruH TEIUIOBOTO JBIKEHUS 4acTHUll BemecTBa. Moenpb naeanbHoro rasa. Jlapnenue raza. YpaBHeHHE COCTOSIHU Sl HI€AIbHOTO Ta3a.
VYpasuenue MenneneeBa—Knanelipona. Arperatapie COCTOSIHUS BelecTBa. Modenb cmpoerust H#cudkocmell.

OCHOBBI TEPMOAMHAMHUKHU

Buytpennss sHeprusi. Pabota u Teronepenada kak crnocoObl UI3MEHEeHHs BHyTpeHHel sneprun. [lepBblit 3akoH Tepmoannamuku. HeobpatumocTtsb
TEIUIOBBIX MporieccoB. [IpuHIMIIBI AeiicTBUS TEMJIOBBIX MalllMH (apoBasi TypOWHA, IBUraTellb BHYTPEHHEIr0 CropaHus, peakTuBHbIN ABurareib). KIIJ]
TEIJIOBOM MAalllUHBI.

OCHOBBI JIEKTPOAMHAMUKH

Onekrpuueckoe noJie. 3akoH Kynona. HanpskeHHOCTB M MOTEHLMAN 3JIEKTPOCTATUYECKOTO 1osis. [I[poBoAHMKY, OJIYIIPOBOHUKH U TUAIEKTPUKU.
Konpencarop. IlocTostHHBIN 31€KTpUYECKU TOK. VICTOUHHMKH 3JIEKTPUUYECKOT0 TOKA. DJIEKTpUUecKas Lelb U €€ cCocTaBHble yacTu. Hanpasienue u neicTBus
aneKTpudeckoro Toka. KonebatenbHblil KOHTYp. DNEKTPOMArHUTHBIE BOJIHBIL. J[Mara30Hbl AI€KTPOMArHUTHBIX U3TYYeHUN U UX MPAKTHYECKOe MPUMEHEHUE.
DNeKTPOMAarHUTHbIE KOJIeOaHus. DIEKTPOABKYIIas cuiia. 3akoH Oma 1S TOJHOH 1enH. DIEeKTPHUUECKUN TOK B MPOBOJIHUKAX, SJICKTPOIUTAX,
MOJIYIPOBOIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocms.

OCHOBBI YJIEKTPOAUHAMMKH (IIPOJIOJIIKEHHE).

WNHnykuus MarHuTHOTO 10J1s1. J{elicTBre MarHMTHOTO TOJIsSl HA MPOBOJIHUK C TOKOM M JBUKYILYIOCS 3apsbKeHHYH0 yactuny. Cuna Amnepa u cuia Jlopenua.
MarnuTHble cBOMcTBa BenlecTBa. [I0TOK BeKTOpa MAarHUTHOM MHAYKIMH. SIBIIEHHE 31€KTPOMAarHUTHOM MHAYKIMHU. 3aKOH 3JEKTPOMArHUTHON MHAYKIIMH.
DOnexkrpoMarHuTHoe noJje. [lepeMennblit TOK. SBiieHne caMOMHAYKIMU. UHAYKTUBHOCTE. DHepeus snekmpomacHumuozo noas. KojiedaHus M BOJTHBI

Mexanudeckre KoieOaHusl U BOJTHBI. AMIUTHTY/Ia, IEPUO/I, YacToTa, Ga3a konedanuid. [IpeBpaieHnss SHEPTHUHN pU KOJIEOaHUAX. BoiHyscoeHHble KonebaHus,
pe3onanc. [lonepednpie U MPOIOJIbHBIE BOJIHBI. JHEPTUsl BONHBL. Mumepghepenyus u oupparxyus 0.iH. 3ByKOBBIEC BOJIHBI.
DnekTpoMarHuTHele konebanus. KonebaTenbHblil KOHTYp. CBOOOIHBIE DIIEKTPOMATrHUTHBIC KOJeOaHus. BRIHYKIEHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



Pesonanc. Tlepemennsiii Tok. KoHIeHCaTOp 1 KaTyIIKa B [IEMX IEpeMEHHOT0 ToKa. [Ipon3BoACTBO, epeaaya u moTpeOIeHIe IIEKTPUISCKON SHEPTHH.
OneMeHTapHas Teopus TpanchopmaTopa. DIEKTPOMAarHUTHOE ToJie. BuxpeBoe anekTpuueckoe noje. JIeKTpoMarHuTHbIe BOJIHBL. CBOHCTBA
QJICKTPOMArHUTHBIX BOJIH. I[I/IaHaSOHLI OJICKTPOMAIrHUTHBIX H3quCHHfI " UX NPAKTUICCKOC NPUMCHCHUC. HpI/IHI_[I/IHBI paaruoCBA3U U TCIICBUACHUA. Onruka

I'eomerpuueckas ontuka. [IpsamosinHeiiHOe pacpocTpaHEeHHE CBETA B OJJTHOPOJHOM cpesie. 3aKOHbI OTPaKEHUs U IIpeJoMileHus cBera. IlonHoe BHyTpeHHee
orpakenne. Onruyeckue npubopsl. BoHoBwie cBoiicTBa cBeta. CkopocTh cBeta. nTepdepenmus cBera. Korepentnocts. Judpakuus cera. [lonspuzanus
ceera. Jlucnepcus csera. IIpakTudyeckoe NpUMEHEHHUE 3JIEKTPOMAarHUTHBIX U3JTy4EHUN.

DJIeMeHThI TeOPHHU OTHOCUTEIbHOCTH

WNHBapraHTHOCTh MOJYJISl CKOPOCTU cBeTa B BakyyMe. [IpuHIun otHocutenbHocT DifHIITEHHA. CBS3b Macchl U SHEPTUM CBOOOJHON YacTUIbl. DHEprus
nokosi. CBsI3b Macchl C SHEPTUEH.

KBanroBas ¢pusuka

I'umote3a Ilmanka o xkBanTax. @oto3ddext. YpaBHenue DiHmreliHa aas potordpdexra. Dotonsl. I'unoreza ne bpoiins o BOJHOBBIX CBONMCTBAX YacTHILL.
Kopmyckynsipao-BomHOBOM nyanusm. Coomuowenue Heonpedenennocmu I etizendepea. Ilnanerapnas moaens crpoenus aroma. Onbitel Pesepdopra.
KBanToBbIie nocrynarel bopa. Mcnyckanue u norjomeHne ceeta aroMmom. Jlasepsl.

CocTaB u cTpoeHue aToMHOTO sijipa. SAnepHsie cuiibl. JledekT Macchl U 3HEPTUs CBA3U AaTOMHBIX siiep. Buibl pagroakT BHBIX MpeBpalleHuii aTOMHBIX SAEp.
3aKoH paJMO0aKTUBHOTO pacmnaja. SAnepHsie peakuuu. LlenHas peakuus neneHus saep. ¥ SHEPrus CBA3HM HYKJIOHOB B sifipe. SnepHas sHepreTuka. [Ipumenenue
sA0epHotl dHepeemuku. BausHue HOHU3UPYIOUIEH paAualliy Ha )KUBbIE OpraHu3Mbl. J{03a U3IydeHus, 3aKOH paJl0aKTUBHOIO paclaja U ero CTaTUCTHYECKUIN
XapakTep. DIeMeHTapHbIe YacTUIlbl. DyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

Crtpoenue Bcenennoit
CoBpeMeHHBIE TTPEICTABIICHHSI O TTPOUCXOKAeHUN U dBotonmy ComHia u 38e37. CtpoeHue coHeuHoi cucteMbl. Cuctema «3emist — Jlynay. O0mue
ceegenus o CouHile (BU B TEJIECKOI, BpallleHUE, pa3Mepbl, Macca, CBETUMOCTb, TEMIIepaTypa COJIHIIA U COCTOSTHUE BEIIeCTBA B HEM, XUMUYECKUN COCTaB).
Wcrtounuku sHepruu u BHyTpeHHee crpoenne Comnnua. Knaccudukamus 38e3a. 3Be3/pl 1 ICTOYHUKH UX 3Hepruu. dusndeckas npupoja 38e31. Hama
lNanaktuka (cocraB, cTpoeHHe, IBUKEHHE 3Be3/ B ['anakTuke u ee Bpamienue). [IpoucxosxkaeHre u 3BOJIOLNS TAIaKTUK U 3Be3/. [IpencTaBienue o cTpoeHuu 1
3BOJIOLMH BeeneHHOM.

! KprLlGOM BblOe/IeH mamepuai, He 6blHOCﬂu4MlZCﬂ Ha umocoeyro ammecmayuro.

TEMATHYECKOE INVIAHUPOBAHUE
10 xmacc




Ne Paznen KonnuectBo wacoB mno| KojaudecTBo 4acos 1o KonTpoapHas pabora Jlaboparoprbie pabOThI
aBTOPCKOW IporpaMMme paboueii mporpamme aBTOpCKas /pabouas
1. Beenenne. Ousnka u pU3MUECKUE METO/IBI 1 1 0 0
W3YYCHUS TPUPOIBI
2. MexaHnuka 27 30 2 57
Kunemaruka 6 9 1/2
JnHamuka 9 9 213
3aKOHBI  COXpaHEHHUS B  MEXaHHKE. ! ! 11
5 5 1/1
Crartuka. T'uapomexaHuka
3. MoJiekyIpHO-KMHETHYECKAs TeopHs 10 11 1 1/1
4, OCHOBBI TEPMOTHHAMHKH 7 7 1 0/0
S. OCHOBBI JIeKTPOIMHAMUKH 16 19 212
DJIEKTpOCTaTHUKA 6 7
3aKOHBI MIOCTOSTHHOTO TOKA 6 6
Tok B pa3IuyHbIX cpenax 4 6
6. Peseps 7 0
Hror 68 68 5 8/10
Hroro 68 JacoB
11 xnacc
Ne Paznen KonuuectBo uacoB mo| KomudectBo wacoB no KonTpomnbnas pabota JlabopatopHbie pabOThI
aBTOPCKOM Mporpamme paboueii mporpamMme aBTOpCKas /paboyast
1. OcHOBBI 3JIEKTPOAMHAMHMKH 9 yacos 10 yacoB 1 2
(mpoxosKeHne) n
MarHuTHOE 1oJie 54 54 11
DJIeKTpOMarHUTHAST WHTYKI[HSI 44 54




Kosie0anus u BOJIHBI 15 yacos 15 yacos 1
MexaHn4ecKue KoJIeOaHust 34 34 11
DNeKTpOMarHUTHBIC KOJICOaHUS U Su4 Su
BOJIHBI 3yq 3q
MexaHU4eCKHUE BOJIHBI 4y 4y
DNEKTPOMAarHUTHBIC BOJHBI
Onrtuka 13 yacon 14 yacos 3
I'eomeTpHrueckas ¥ BOJHOBAS 11u 124 3/3
OTITHKA
N3ny4yenue u cuexkTpsl 7 yq 2y
OCHOBBI crenuaabHO’ Teopuu 3 yaca 3 yaca 0/0
OTHOCUTEJIbHOCTH
KBanroBasi pusnka 17 yacoB 17 yacoB 3/3
CBeTOBbBIE KBAHTHI Su4 54
AToMHas pu3nKa 3y 3y 212
1/1
®du3rka aTOMHOTO spa 74 74 0/0
DneMeHTapHbIe YaCTHIIbI 2y 24
Crtpoenne BcesieHHoit 5 yacoB 5 yacos 1/1
IToBTOpPEHUE 3 yaca 3 yaca
Pe3eps 3 yaca 1 vac
Hroro 68 yacos 68 yacos 10

HOYPOYHOE IVIAHUPOBAHMUE

10 kiacc (68 yacoB —2 yaca B HeJeJII0)

BBenenmne (1 gyac)




Ne Tema ypoxka [IpenmeTHBIE pE3YNIBTATHI Jomarinee Hara
3a/laHue
1/1 Uro uzyuaer (1)1/131/11(3, dusnyeckye SBJIeHM. | 3HaTh CMBICH TOHATHHA: (HU3NYECKOE SBJICHUE, THIOTE3a, 3aKOH, Teopus, | KoHCcIeKT
Ha6o1eH s U OTBITHI B3aMMOJEHCTBHUE; BKJIAJ POCCHMCKUX M 3apyOEXKHBIX YUEHBIX B Pa3BUTHE
¢bu3uKy.
YMeTh OTJIMYaTh THIIOTE3EI OT Hay4YHBIX TeOpHﬁ; YMETh IPUBOJAUTH
IpUMEPLI, IMMOKa3bIBAIOUINUE, YTO Ha6J'IIOZ[eHI/IH U OKCIICPUMCHT SABJIAIOTCSA
OCHOBOM JUIA BBIIBUOKECHUS T'IIIOTE3 U TEOpHﬁ.
Mexanuka (30 yacoB)
Kunematuka (9uacos)
2/1 Mexannueckoe asmkeHnd. Cucrema orcuera. | 3HaTh pasjiMyHble BHABI MEXAHUYECKOTO IBMXKEHHMs, (QU3MuecKuii cMbIc8], 3,
TMOHATHA CKOPOCTHU; 3aKOHBI PABHOMCPHOI'O HpHMOHHHeﬁHOFO JBUXKCHU 9
CKOPOCTH; CpeIHEH CKOpPOCTH, MTHOBEHHOH cKkopoctH, ypaHenupaAaHHE
3aBHCUMOCTH CKOPOCTH OT BPEMEHH NPH NPsAMOJIHHEHHO paBHONepemenHoMeTp. 14, 19
3/2 PaBHOMepHoe JIBI/I)KCHI/IG TEen CKOpOCTB JABMKCHHUHU, OCHOBHBLIC XAPAKTCPUCTUKU PABHOMEPHOI' ABUIKCHHA TEJIa II0
OKPY>KHOCTH §4, 3amanue o
b
YpasHenne paBHOMEPHOTO ABIKCHIBL| vy oy, CTPOMTh W 4YHTaTh TrpadUKd pPaBHOMEPHOTO IPSIMOJIMHEHHOT| Ctp.23
Pemenue 3amauy. JBU)KEHHSI, UCIIONIb30BaTh 3aKOH CIIOKEHHMs CKOPOCTEHM IPU PEIICHUH 3a/]ady
v peliaTh 3aJa4y Ha ONpeAeeHHe CKOPOCTH Tella U ero KOOPMHATHI B JII00
4/3 Fpa(bHKH HpHMOHHHeHHOFO paBHOMepHOFO MOMEHT BpPEMEHH 110 3aJaHHbBIM Ha4YaJbHbBIM YCIOBUSAM, OIPECACIIAT CTp24 26
ABIKeHMs. PereHne 3amaq. KMHEMAaTHYeCKME XapaKTePMCTUKM MPU PABHOMEPHOM [BIKECHHH Terma I
5/4 CKOpOCTh ITPH HEPABHOMEPHOM JABUKECHHH. | OKPYKHOCTH, HPUMEHATh MOMYYEHHbIE 3HAHUS MIPU PEIIEHUH 33144
MrHoBeHHast CKOPOCTb. §6, ctp.28
CiiokeHue CKOpOCTEH. P
6/5 [TpssmMonuueitHOE PaBHOYCKOPEHHOE 89, 10,
JIBH)KEHUE. HucTpyKTam no Th. crp.41.
Jlabopamopnas paboma Nel «Hsmepenue
MCHOBEHHOU CKOpPOCMU U YCKOpPEHUs C
UCNONIb308AHUEM CEKYHOOMEPA UNU
KOMNblomepa ¢ OamuuKamuy
716 PaBHOMEpHOE NIIBIOKEHHE TOYKH IO 815,
OKPYXHOCTH.
8/7 Hucrpykrax mno Tb. Jlabopamopnas §16, ctp.61

paboma No2 «H3yuenue osudcenus mena no
OKPYIACHOCTIU»




9/8 Kunematnka aOCOJNIFOTHO TBEpAOTO Tenal 3amaun
Pemenue 3anau no reme «kKunemarukay. o
TCTpaau.
10/9 KoHTpoJibHas pagora Nel [ToBTOpEHME
«KuHemMaTuga. TeOpuHn
JAunamuka (9 yacoB)
11/1 AHanu3 KOHTPONbHOH pabortel u Koppekuust Y'Y/l 3HaTh/HOHMMATh CMBIC TOHATHI «MHEpUMaibHas M HenmHepuuanbHas | §18 19
OcHoBHOE YTBCPKACHUC MCXAHUKH. Cuia. CHCTeMa OTCUETa», «B3aUMOJCUCTBUEY, KHHEPTHOCTDY, «MHEPIIUIY, «CHUIIA,
Macca. Equania Macchl. ((YCKOpEHHE», CMBICT 3aKoHOB HbroTOHa, «l“paBI/ITaLII/IOHH(Ii)Ie CHJIBI»,
= - «BCEMHMPHOE TATOTEHHE», «CHJIA TSDKECTH», «YIIPYTOCThY», «IaehopMarius,
12/2 [Tepsrrit 3akoH HeroToHa. Bropoii 3akon 20, ctp.73
0 P p ((TPEHME»; CMBICI BEIUYUH «KECTKOCTHY, §20, ctp
BIOTOHA.
13/3 Tperuit  3akoH  HeroroHa. [Mpunanun «xoddduituent Tperns»; 3akon I'yka. §21,22,23
OTHOCHTEIbHOCTH [ amuies YMeTh WUIIOCTPUPOBATh TOYKU IPUIOKEHUS CWI, UX HaIlpaBICHUE,
HAXOJWTh PABHOAEHCTBYIOIIYI0 HECKONBKUX CHJI, pPelIaTh 3aJayd Ha
14/4 Cuia TsOKeCcTH u cuia BLIHCICHIE CHL 826.
BCEMUPHOI'O TATOTCHUAL. UzmepsaTh Maccy Tesla. M3MepATh CUJIbI B3aMMOJEHCTBUS Tesl. Bhrumciars
15/5 Hucrpykraxx mno Tb. Jlabopamopuas | 3uauenus cuil 10 U3BECTHBIM 3HAYEHHAM Macc B3aumosekictyromux ten | §28, c1p.95.
paboma Ne3 «Mzyuenue Osudicenus mena, | 1 1% YCKOpEHUH. BbIUMCIATE 3HaU€HUs] YCKOPEHUM Tel IO U3BECTHBIM
6 3HAUCHWSIM JICHCTBYIOIIMX CHJI M MacC Teln.BeluucisaTs 3HadeHus
POULERHOCO COPUSOHMATLHOD YCKOPEHHI TeNl MO HM3BECTHBIM 3HAYCHHSAM NEHCTBYIOIIMX CHJI H Macc
16/6 Jedbopmauu ©  CHJIBI  YIPYTOCTH. 3aKOH| Ten.lIpuMeHATh 3aKOH BCEMHPHOTO TsroreHus mpu pacuerax cun u | §33, cp. 106
I'yka. Bec. HeBecomocTs. YCKOPEHUI B3aUMOJACUCTBYIOIIMX Tell. M3MepsTh cuilbl B3aUMOIEHCTBUS
Tell.
17/7 Hucrpykraxk mo TBb. Jlabopamopnas
paboma Ned  «Hzmepenue  océcmrocmu BblunciiATh 3HaU€HUs CUJI M YCKOPEHUH.
NPYIHCUHDBLY
18/8 Cunst  Tpenus. MHuerpykraxk mno Tb. §34, ctp.109
Jlabopamopunas paboma Ne5 «Hszmepenue
KO3ghhuyuenma mpenusi CKOJIbIHCeHUS»
19/9 Pemenne 3aay mo TeMe «CHIIBI B TIPUPOIEH. §36, ctp.117.
Camocmosmenvras paboma.
3akoHbI coXxpaHeHHs] B MeXaHUKe. (7 4acoB)
20/1 Nmnynbe. 3aKk0H COXpaHEHUS HMITYJIbCA. 3HATH/IIOHMMATh CMBICHI HOHATUH «HUMILYIbC TENa», «UMIYIbC CUIbDY; | §38
3aKOHA COXPAHEHHS HWMITYIIbCa, «paboTay, «MeXaHWdYeCKas JHEPTHs,
CMBICIT TIOHSTHS SHEPTHH, BUIBI SHEPIHI M 3aKOHA COXPAHEHHS DHEPTHH
21/2 PeakTuBHOE IBMWKEHHME. PelleHne 3aa4 Hal yyery ppramcnsts mimenenme HMITYJIbCA Tella TIPH yaape O OBEPXHOCTD, 8§39, crp.129-
3aKOH COXpaHEHUsI UMITYIIbCA. BEIUMCIIATE pabOTy, MOTEHIMAIbHYIO M KMHETHYecKyio sHeprumio Tema, (140
22/3 MexaHmnueckast paboTa U MOIIHOCTb CHITBL OMKUCHIBATh U OOBSICHATH MPOIECCHl H3MEHEHUS KHHETHYECKOH | 8§40, cTp.134




23/4 Kunernueckas sueprus. [lorennuanbHas TNOTEHIMANIBHOM SHEPIUH Te/la NP COBEPIICHMH pPaboThl, mpumenats §41, ctp.139
SHEpIHS. MOJyYCHHBIC 3HAHKS M YMEHHS MPU  PELICHUH 3a71a4.
24/5 Pac 3 [IpuMeHATh 3aKOH COXpPAHEHUs MMIYJbca Uil BBIYUCICHHS HM3MEHEHHH 843
aboTa CHJIBL TAKECTH M YIPYrOCTH. 3akOH CKOPOCTEH Ten NpH WX B3aUMOACHCTBHUSX.BbuCIATE paboTy cuin U
COXpaHCHUA SHEPIMH B MCXaHUKC. M3MEHEHHE KHHETHYECKOH SHEPIMM TeNa. BBIUHCIATE MOTEHIUATBHYIO
25/6 Hucrpykrax mno Tb. Jlabopamopnas | suepruro Ten B rpaBUTaLMOHHOM Ioje. HaxoauTh MOTeHIManbHYIO (S 44, 45,
paboma Ne6 «HM3yuenue 3axona coxpanenuys | HEPrHiO ynpyro Je(hOpMHUPOBAHHOTO TeNla MO M3BECTHOW AedopMarivu u ctp.145, 148
Mexanuueckoti snepeuLy, KECTKOCTH Tena. [IpUMeHsTh 3aKOH COXpaHEHH MEXaHHUUYECKOH SHEPruu
OpH pacyeTax pe3yJbTaTOB B3aUMOJACHCTBUIl Tel TPaBUTAIMOHHBIMH
26/7 KonTpoabHas padora Ne2. «/Ilunamuka. CHJTAMH ¥ CHJTAMH YTIPYTOCTH. IloBTOpEHUE
3aKOHBI COXpaHEHHUS B MEXaAHUKE) [reopnu
OCHOBBI CTATHKA M THIPOMEXAHUKH (5 4acoB)

27/ AHaJ'[plg KOHTpO HBHOﬁ pa60T])1 u KOppeKHI/Iﬂ HpI/IMeHHTL npu 00BACHEHUH PaBHOBECHUA TEII (bmnqecxne MOACIIH:

VY]l PaBHOBeCHE MaTepHaNbHOI TOUKH H aOCOITFOTHO TBEPIOE TEJIO, IIEHTP MACC H IIEHTP THKECTH Tena; GU3HIecKre
BCIIMYMHBI. MOMCHT CHUJIbI, IIJICYO CUJIBI.
TBEPJOTO TEIA. ®opmynupoBath ¥ OOBSCHATH TIEPBOE M BTOPOE YCIOBHUS PABHOBECHS

28/ Buibl paBHOBecHs. Y CIOBUS PaBHOBECHS. TBEPJIOro Tena.

[IprBOAUTH IPUMEPHI BUIOB PABHOBECHSI TBEPABIX TEJ, IPOCTHIX
MEXaHHU3MOB.
@DopMyITHpOBaTh: YCIOBHE PABHOBECHsS pblyara, IPHUHIMI MUHUMYMa

29/ Nucrpykrax no Th. Jlabopamopnas pabomad norenunansroi sueprum.

o7 «M3yuenue pasnosecus mena noo [IpuMeHATh YCIOBHE DPABHOBECHS pblyara Uil OOBSICHCHUS ICHCTBUS
DeliCmEUEM HECKOTKUX CLUL Pa3IMYHBIX HHCTPYMEHTOB, HCIIONIB3YEMbBIX B TEXHUKE U ObITY. [IpUMEHsITH
YCIIOBHSI PABHOBECHSI TBEPABIX TEJ K PELICHUIO 3a1a4.
30/ JlaBnenne. 3akoH nackansd. PaBHOBecH€ dopmymupoBaTh M 0GBACHATL HA OCHOBE SKCIIEPUMEHTOB 3aKOH Ilackans,
DKUJIKOCTH M ras3a 3aKk0H Apxumena, ycnoBue miaBaHus tein. OObsSCHITh ONBIT ToppHYein
Mo OOHapyKeHHI0 aTtMoc(epHoro naBieHus. M3mepsars arMochepHoe
31 3axon Apxumena. Ilnasanne Tex JaBJICHIE C TIOMOILBI0 Oapomerpa aHeporaa. Habmonate 1 aHanu3upoBaTh
JICCTBUE ApXUMEIOBOU CHIIBI.
OCHOBBI MOJICKV/IAPHO-KHHETHYeCKOi Teopun (11 yacos)

32/1 CTpoeHHe Bemiectsa. Mo JIeKyIa. OCHOBHBIE 3HATH/TIOHUMATh CMBICT TIOHSATHH «BELIECTBO», «aTOMY», «MOJEKYyIay, § 53, CTp. 179
[MOOKECHUS MKT. DKCIEPUMEHTANLHbIE «npdy3uss», «MEKMOIEKYISIPHBIE CHIIBDY, OCHOBHBIC TonoxeHuss MKT,
l0KA3aTeTbCTBA OCHOBHBIX MOJokeHHit MKT, | CTPOcHHE 1 CBOWCTBA ra3oB, KHUIKOCTEH U TBEPJBIX TEII, CMBICI MOHATUI
5 0 «TEeMIIepaTypay, «a0CONOTHAS TEMIIEpaTypay», CBI3b MEXIy abCOMIOTHOIM

POYHOBCKOC ABIDKCHNC. LUCHOBHbIC TEMIIEPATYpOM Tra3a W CpeAHEH KUHETUYECKOM DSHEpruei ABMXKEHUS
nosoxeHust MKT. MoIeKyd, ocHoBHoe ypaBHemme MKT, ocHoBHoe ypaBHenme MUl

33/2 Macca monekyn. KoimdectBo BeliecTsa. 3aBUCUMOCTb MEKIy Makpockonunyeckumu mapamerpamu (p, V, T), [855, 56

XapaKTePH3YIOIIIMHI COCTOSTHUE Ta3a, CMbIC 3aKoHOB boiins — Mapwuorra,
343 C = C Iefi-JIroccaka u Llapmsa. YmMers 0OBSICHATE (pU3NIECKHUE SIBICHNS HA OCHOBE
HJIbI B3aUMOACUCTBUA MOJICKYJI. LTPOCHHUC

KHUIKUX, TBEPABIX, T 8.3006p8.3HBIX TCII.

HpeZ[CTaBJ'IeHI/If/’I O CTPOCHHH BCIICCTBA, PCUIATh 3aJia4d Ha OHPCACICHUC
UrCiia MOJICKYJI, KOJIMYCCTBA BCIICCTBA, MACChI BEHICCTBA U MACCHI OZ[HOI\/‘I




35/4 Wneansusrii a3 8 MKT. OCHOBHOE YpPaBHCHHC MOJIEKYJIbI, OOBSCHATH CBOWCTBA Ta30B, JKUAKOCTEH, TBEPIBIX TET Ha
MKT OCHOBE WX MOJICKYJISAPHOTO CTPOEHHS, MPHMEHSTh MONTyYCHHBIE 3HAHMS
I pelleHusl 3a/ad, YKa3blBaTh NPUIHHHOCICACTBEHHBIC CBSI3U MEXIY
36/5 Temneparypa. DHEprus TCIIOBOrO IBUKCHHUS (U3MYECKUMH  BEIMYMHAMH, BBIYMCIATH CPEMHION KHHETHYECKYHO §57, c1p.192
MOJICKYIIL. SHEPIUI0 MOJIEKYJ MPH U3BECTHOM TeMIlepaType.
37/6 YpaBHCHHE  COCTOSHMS  HCAIBHOTO 3HATH/IOHAMATh ~ CMBICI ~ TOHATHH  KHIIEHHE»,  «HCMApeHHe, §59,60, ctp.203
o ) ) .
«1apooOpa3oBaHUe», «HACBHINIEHHBIH Map)»,«OTHOCUTEIbHAS BIAKHOCTBY,
ra3a ['a30BbIe 3aKOHBI y y
«TapuyaIbHOe JaBICHUE», YCTPOUCTBO M MPUHIIAIT JEHCTBUSI THTPOMETPa
¥ TICHXPOMET
38/7 Uucrpykraxx mno TB. Jlabopamopuas * "*POMETP2 863, crp.211,
VMeTh ONMMCHIBATE W OOBACHSTH MPOLECCHl HCMAPEHHs, KHUIICHHA | b13
paboma Ne8 «dxcnepumenmanvras KOHIEHCALIUH, U3MEPATH OTHOCHUTENLHYIO BIaXKHOCTh BO31yXa
npoeepka 3akona I eu-Jloccaxa»
39/8 HacpImeHHbIi nap. JaBneHue 8 65,  crp.
HACBIIIIEHHOTO Tapa. Kunenwue. Wcnapenue 220,223
JKHUJIKOCTH.
40/9 BrnaxHocTh BO31yXa, U3MepeHue [ToBTOpEHME
BJIQXKHOCTH. TEOpUHN
41/10 Kpucrannmaeckue u amopdHsbie Tema.
42/11 KoHTpoJbHasi _padora Ne 3 Ha TeMy [ToBTOpeHME
«OCHOBBI __MOJICKYJISPHO-KHHETHYECKOM TeopUn
Teopuun»
OcHOBBI TepMOAMHAMUKH (7 4acoB)
43/1 BuyTpennsis sHeprusi. PaGora B | 3HATH/IIOHMMATb CMBICI IOHATUH «BHYTPCHHSS SHEPIUs»,«komndecTBo §73, cTp.245
TEIUIOTHD), «yHeJbHAs TEIUIOEMKOCTY», (OPMYIY JUISl BBIYHCICHUSI
TEPMOJVHAMUKE. . N
BHYTPEHHEH OJHepruu, rpaQuyeckuii crocod BbIYHCIEHHUS pPabOoThI
rasa,CMbICIT [IEPBOrO 3aKOHA TEPMOJIMHAMHKH, (POPMYIHUPOBKY IMEPBOTO
44/2 KoOIHYeCTBO TEIIOTEL. YpaBHeHue 3aKOHA TEPMOJMHAMUKH JUIS H30MPONECCOB,CMBICT BTOPOTO  3aKOHA 874, cTp.248.
TEPMOJMHAMHKH,YCTPOMCTBO W TPUHIIKIT JISUCTBHS TEILTOBOTO JABHIATEIIS,
TEIJIOBOTO OaJlaHca.
hopmymy mst seramncenus KIT/T.
45/3 Pemenue 3a1a4 Ha ypaBHEHHE TEIIOBOTO YMeTh pemiaTh 3aJadd ¢ BBIYMCIEHHEM KOJIMYECTBA TEILUIOTHI, PAOOTHI U 876
OanaHca U3MEHEHUs1 BHYTPEHHEH OHepruu rasza, BbluMciaTh KIIZ TermnoBbix
o | JIBHUTATENEH.
46/4 [lepBblil 3aKOH TepMOJAMHAMHUKH. Bropoii ™ §77, cTp.256
3aKOH TepMOJAUHAMUKU
47/5 [Mpunanun neiticteus u KI1J[ TermoBbix 878, 81,
JIIBUTATEIIEH. cTp.259.
48/6 Pemienne  3amau  no TeMe — «OCHOBBI §82, ctp. 273
TEPMOIUHAMUKID)
4917 KonTpoaibHasi padora Ne 4 Ha Temy|




«OCHOBBI TEPMOANHAMHUKH»

Sagaun

TETpaIu
OCHOBBI 3JIEKTPOAUHAMMKH (22 yaca)
JuiekTpocTaTuka (7 yacoB)
50/1 AHanns KOHTpOJII:HOfI paﬁoTbI U KOPPEKLHUs] 3HaTh/TIOHUMATh CMBICT (PH3UMUYCCKUX BEIHYHH: «AJCKTPHUYCCKUNA 3apsy, §84, CTp.281
YV]I. UTo Takoe IeKTpoaHMHAMUKA. 3apsi,. (ONEMEHTAPHBIH ONEKTPUUCCKHI 3aps/»; CMBICT 3aKOHA COXpAHCHHs
3 3 K 3apsiia, (QU3MYECKMH CMBICH 3akoHa KyjioHa ¥ TpaHHUIBI  €ro
AKOH COXPAaHCHHMS 3apsi/id. SAKOH RYJIOHA. [PUMEHUMOCTH, CMBICT TIOHSTHH «MaTepus», «BEUIECTBO», «IIOJEY,
51/2 Dnektpuyeckoe nose. HanpspkeHHOCTh HANPSOKEHHOCTH CHJIOBBIX JIMHUI JNIEKTPHYECKOro Mo, sHeprerudeckoii (§85, cTp.285
52/3 Tlote ToueuHOTO 3apsa, chephr. [IpuHn | XAPAKTEPUCTHKN  ONIEKTPOCTATHYECKOrO  NONA,  CMBICT  BEMMMMHEL |ggg gq
«OIIEKTPUYECKAs] EMKOCThY», (DU3NYECKUX BEIMUYMH «IIOTEHIIHA», «pabora
CYTIEPITO3HITUH. SIEKTPUYECKOr0 TIONA cTp.294, 297
53/4 [ToTeHIanpHast SHEPTHS 3apPHKEHHOTO Tejla B| YMeTh  0OBsCHATh mpouecc onekTpusarmu  te, Beraucaats  cunyl§90, ctp. 302
9H KyHOHOBCKOFO BBaHMOﬂeﬁCTBHH, NPpUMCEHATH ITPU PCHICHUHN 3a1a4 3aKOH
54/5 [ToTenuman. Pa3HocTh NOTEHLIMANIOB. §93, ctp. 310
55/6 CBs13b MEX/Ty HAIIPSHKEHHOCTBIO M PA3HOCTHIO| COXPAHEHHS  SJIEKTPHYECKOro  3apsna, 3akoH Kymowa, ompenemate 1§94, ctp.313
OTEHIHANIOB. BCIMYMHY W HANpAaBJCHHE HANPSUKCHHOCTH 3JIEKTPHYECKOrO  IIOJIs
5 TOYEYHOrO 3apsijia, MPUMEHSATh HPUHIMUI CYMEPIO3HUINH SIICKTPUYCCKUX
KBUMOTCHIMAJILHBIC TOBCPXHOCTH TIOJIeH TS pacyueTa HAMPSKEHHOCTH, BBIYHMCISATh PAGOTY IO M MOTEHI[HAI
56/7 OnekTpoeMKocTh. KoHaeHcatop. DHEPTHs] noins To4euHOro 3aps/ia, BHIMUCIATH EMKOCTh IIIOCKOTO KoHaeHcatopa, 895, cTp.320
3apSHKEHHOTO KOHICHCATOPA. IPUMEHSTh  MOJydYEHHbIE  3HAHUA M YMEHHS TIPH  PEIICHHH
9KCIIEPUMEHTAIIBHBIX, TPa()HIECKHX, KAUECTBEHHBIX U PACUCTHBIX 3a/1a4.
3aKOHbI MOCTOSIHHOrO TOKA. DJIEKTPHYECKHii TOK B pasauunbix cpexax(12 4acoB)
57/1 DJIEKTPUUECKUI TOK. 3HaTh/IIOHUMATE CMBICT TMOHATUH «3NEKTpUYecKui Tok», «uctounuk | §100,
TOKa», YCJIOBHSI CYIECTBO-BAHHS AIIEKTPUUECKOrO TOKA; CMBICI BEJIHUYHH
Cuna Toka. 3akoH OMma aJ1s yyacTka Lenu. y yit p ’ ctp.334
«CHITAa TOKA, «HATIPSKEHUE .CMBICI 3aKoHa OMa JUTSl y4aCcTKa LEMH, YMETh
ConpoTuBiieHue OMpE/CNATh COMPOTUBIICHHE IPOBOAHUKOB, (OPMYIY 3aBUCUMOCTHU
58/2 Dnexrpuueckue mend. IlocinenoBarebHOe 1 CONPOTHBICHHUS NPOBOAHMKA OT €ro TEOMETPHYECKHX pasmepos u pona | §101, cTp.
NapAIIIENTBHOE COSMHEHHE TIPOBOTHHKOB. BCIICCTBA, M3 KOTOPOrO OH HM3TOTOBJICH, 3aKOHOMEPHOCTH B LCINIX C | 9o
MOCIIEI0BATEBHBIM U TAPAIUIENBHBIM COETMHEHHEM POBOIHUKOB, CMBICIT
59/3 Uncrpykrax no TB. Jlabopamopras paboma nousruit «vommoets Toka», «pabota Toka, GopMyIHpoBKy 3akona Oma | 3102, Tp.
No9. ((HqueHue NnoCIe008AMENbHO20 U JUJISL TIOJTHOM TIETIH, TUTAHAPOBATH DKCIIEPUMEHT U BBIIIOJIHATE U3MEPEHUA U 340
BBIUHCIIEHHS.
napanienibHo20 coeOuHeHUs: NPOBOOHUKOB )
VYMers  coOMpaTh  JJEKTPUYECKHE Lemd C  IOCIeJOBATeIbHBIM M
60/4 PaboTa 1 MOIIHOCTE MOCTOSIHHOTO TOKA. MapajuieibHIM COSJMHEHHEM IMPOBOJHUKOB, TPHMEHSITh TP PELICHUH 8103,
3alau  3aKOHbI MOCIENI0BATENBHOTO M MapajiesbHOro — coejuHenus| cTp.342
61/5 DJIC. 3akon OMa ISt TIOTHOM eI MPOBOJHUKOB, PElIaTh 3a/Jadd ¢ OpuMeHeHHeM 3akoHa Oma st ydacTka §104.

oenm unu TIOJIHOM nernvu, YMCETb OIpCACIATh pa60Ty N  MOIIHOCTBH

ctp.345




62/6

Nucrpykrax no Th. Jlabopamopuas pabomd

QJICKTPHUUICCKOIO TOKa npu napajieJIbHOM u II0CJICA0BATCIIBPHOM

8105, 106,

Nel0  «Mamepenue DJIC u  6Hympenneso COCMMHEHMN IPOBOIHIKOB, H3MEPATS DJIC u BHyTpeHHEE CONMpOTHBIICHHEl 1y 35()
HCTOYHUKA TOKA, 3HATH (POPMYIUPOBKY 3aKoHa OMa sl TIOJHOM 1IEMH.
CONpOMuUBJIEeHUA UCMOYRUKA MOKAY.

63/7 QHGKTpH‘{eCKaH MPOBOAMMOCTD  Pa3JIMYHBIX 3HaTb 3HaUCHHUE CBEPXIIPOBOJHUKOB B COBPEMEHHBIX TEXHONOIUAX, YMeTh | §108
Berwects. [IpoBOMMOCTD METAILIOB O0BACHATH MPUPOLY DIEKTPHYECKOIO TOKA B METaJlIaX, 3HaTh/ IOHUMATh
3ABHCHMOCTE COMDOTHRICHIS TPOBOTHIKa oT | °FOB! SIIEKTPOHHOM TEOPUH, YMETh OOBACHATH HPHUUHY YBEIMYEHHUS

p pOBOZL COIPOTHMBIIEHUS METAUIOB C POCTOM TEMIIEPATYPhl,  ONUCHIBATH M
TCMITEPATYPBI. OOBACHATH YCIOBHS U IPOIECC MPOTEKAHHUs SIEKTPUUECKOTO paspsia B
KBTI BOJIHHUKAX THOJYIIPOBOAHKMKAX, BAKYyME, KUIKOCTH, I'a3ax, 3akoHbl Dapaies, mpouecc
0 OJIYIIPOBOIHUKAX. ymp yyM p p ,
SIIEKTPOIINM3A U €r0 TEXHUYECKOE PUMEHEHHE. ctp.361

65/9 DIeKTPUUECKUI TOK B BaKyyMe. 8110,
JJIeKTPOHHOJTy4eBas TPYyOKa.

68/10  [DneKTpUYECKHil TOK B KHUIKOCTSIX. 3aKOH 8112
DIICKTPOJIN3A.

67/11 [DnexTpuyeckuii TOK B razax. §113, ctp. 379
HecamocTosiTeNnbHBIA W CAMOCTOSITEIIbHBIN
paspsbI.

68/12 |[Koutposbnas pab6ora Ne 5. «3aKkoHbl §114

IMOCTOAAHHOI'0 TOKA).




Kanennapuo-remarudeckoe niianupoanue 11 kiaacc. 68
4yacoB (2 yaca B He/leJI10)

Ne Tema [IpenmeTHsIil pe3ynbTaT Homarnee I iTa
3aJlaHue
[Lnan daxkt
OcHOBBI 2JIEKTPOAMHAMUKH(TIPOA0keHHEe) (10uacoB)
MarnuTtHoe noJie (5 4yacos)
1/1 BBOTHBII HHCTPYKTaX 11O OXpaHe JlaBath omnpenenaeHus:0THOPOIHOE MATrHUTHOE T0JIe, BEKTOP MAarHUTHOW MHIYKIIUH,
prﬂa. B3aHMOHeﬁCTBHe TOKOB. OmnuceIBaTh OIBIT 3pCTe;[a; MPUMCHATH IIPaBUJIO 6ypanI/H<a JJI1 KOHTYPHBIX TOKOB.
OnuceIBaTh IMOBCJICHNE PAMKHU C TOKOM B OTHOPOJHOM MAarHUTHOM IIOJIE; OINPCACIIATH
MarunuTHoe 1oJjie ToKa . . .
= HanpaBJICHUEC JIMHUU MAarHuTHOW WHIAYKIUHU, UCIIOJIb3Yys MpaBUIO 6ypaB‘II/IKa (J'IEBOI/I
212 Bekrop MarHuTHOM MHAYKUMH. JIMHUM| pyiy): necnenosats neficTBie MarHuTHOrO mosst Ha MPOBOJHUK ¢ TOKOM.Bbrancsars
MAarHUTHOW HUHIOYKIIUHA cuny JlopeHna. AHanM3MpOBaTh B3aWMOJEWUCTBHE [BYX IapajielbHBIX TOKOB.
3/3 MOHYHB BeKTOpa MarHHTHOI‘/'I BreIMuCISTh MarHUTHBIN IMOTOK, MHAYKTHUBHOCTbH KaTyU_IKI/I, OHCPTHUIO MArHuTHOI'O
HOHﬂ.HpHMCHHTL HOHy‘IeHHbIe 3HaHUA K pCHICHUIO 3a1a4
nnaykuuu. Cuna Ammnepa
4/4 HNucrpykrax no Th. Jlabopamopnas
paboma Nel «Hzmepenue cunvl
83AUMOOCUCMBUSL KAMYUIKU C MOKOM U
MazHumay
5/5 JleiicTBHE MarHUTHOTI'O IOJISI HAa
nBroKyuiics 3apsia. Cuna Jlopenna.
DJIeKTPOMATHUTHASI MHAYKIMA (5 yacoB)
6/6 SIBJieHUE IMEKTPOMArHUTHOW UHTYKIINH. Habniomate  sBNMEHHME  SNEKTPOMATHUTHON  WMHIYKIWNA;, TPUMEHATH  3aKOH
MArHHTHELD TOTOK. AIEKTPOMATHUTHOW MHIAYKIWHU IS perneHus 3anad. McenemoBats 3aBucuMocts DJ1C
. WHOYKIMK OT CKOPOCTH JBWKEHHUS TPOBOJHUKA, €ro JJIMHBI W MOAYJS
3akoH SJIEKTPOMATHUTHOU UHIYKIIUH. BEKTOpaMarHUTHOW  wHAyKnun.HabOmromaTe ©  OOBACHATH  BO3HUKHOBEHUE
717

Uncrpykrax no TB. Jlabopamopnas
paboma Ne2 «Hccnedosanue ssnenus
9/1eKMPOMASHUMHOU UHOVKYUU»

MHIyKIMOHHOTO TOKA MPH 3aMBIKAHUH M PA3MBIKAHUH IIENH. YMETh HaXOIUTh ITyTH
pelIeHus 3a/1a9 Ha 3JIEKTPOMAarHUTHYIO HHIYKITHIO.




8/8

3aKOH 3JEKTPOMArHUTHON UHIYKIINH.
O/1C nHAYKIUHU B JBUOKYILHUXCS
IIPOBOJHUKAX.

9/9 Camounaykiusi. THAYKTUBHOCTD.
DHeprusi MarHuTHOTO TOJIS TOKA.
DNEeKTPOMArHuTHOE IOJIe
10/10 | KonTpoabnasi padora Nel.
«MarsurtHoe noJie.
3ﬂeKTDOMaFHI/ITHaH HHAVKIIMA.
Kosnebanus u Boanbl (15 yacoB)
Mexanuyeckue kosaedanus (3 yaca)
11/1. AHanns KOHTpOHBHOP'I pa60TI>I " [TpuBOIUTH MPUMEPHI KOJNEOATENbHBIX ABMKCHHH. [IOHUMATh CMBICT U 3aIHChIBAThH
xoppekims Y]] CBOGOIHBIE U (dhopMynbl onpeieneHust PU3MIECKUX BENUYMH: TIEPHOJ] U YaCTOTa KoJieOaHHi: epHo.
U [UKJIMYECKas YacToTa, Mepuojl KOJeOaHWH MPYKUHHOTO W MaTeMaTHYECKOTO
BBIHY)KJICHHBIE KOJIcOanus. Y clioBre
o MasATHUKOB.
BO3HUKHOBEHHs CBOOO/IHBIX KONIEOaHUI [lpuBomuth  ompemeneHMs IMOHATHHA:  KojeOaTeldbHass  CHUCTeMa, PE3OHAHC.
MaremaTuueckuii u IIPY>XUHHBIN PaccmatpuBaTh: ycloBus, MU KOTOPBIX B KONEOATENBHBIX CHCTEMax BO3HHKAIOT U
MasTHUK. JIMHaMKKa KOJIeOaTeIBHOTO TIO/IICPIKUBAIOTCSL  CBOOOHBIE KOJEOaHUs, CBSI3b KOJIEDATENBLHOrO JBIDKCHUS C
JIBHKCHIIST PaBHOMEPHBIM ABMKEHHEM M0 OKPY)KHOCTH. Mcrnonp3oBath (pu3MdecKkre Moaenu —
rapMOHMYECKHe KoyieOaHus, NPYKUHHBIA MasTHHK, MAaTeMaTHYEeCKUH MAasTHHK,
12/2. Uncrpykrax no Th. Jlabopamopnas rapMOHMYECKas BOJIHA — IIPU ONUCAHUM KojebaTebHbiX. HabironaTh M 00bACHATH
paboma Ne3 «OnpedeneHue ycKoOpeHusi | ceobonHble KoTeOGaHus TPYKUHHOTO M MAaTeMAaTHYECKOTro MasTHHKOB. MccienoBath
c80000HO020 NAOeHUS npu nomowju 3aBHCHMOCTbH TEpHO/Ia KOIeOaHU Tpy3a Ha MPYKHHE OT MAcChl rpy3a M KECTKOCTH
npykuHel.  OmnpenensTs  YCKOpeHHE CBOOOXHOTO IageHHA C  IIOMOIIBIO
MAAMHUKA» PYX pen yexop A A i
MaTEeMaTHYeCKOT0 MAasfTHHUKA. 3alichbiBaTh [M aHAJU3HPOBATh| YpaBHEHHS:
13/3. [apmonnueckue Konebanus, dasza rapMOHHYECKHX  KoneOaHWd, KoneGaHuii TIpy3a Ha TpPYKHHE, JBHKCHHUS
koJsiebanuii. [IpeBpaiienue sHeprun MaTEeMaTH4YeCKOr0 MasTHUKA. PaccMaTpuBaTh NpEBpallleHHe JSHEPIUM  HpH

[IPHU TAPMOHUYECKUX KOJICOaHHSIX.
Pe3onanc u 6oprda ¢ HUM

TApPMOHHUYECKUX KOJNEOAHUAX, 3aTyXarollue KoneOaHWs, BBIHYXICHHBIE KoJIeOaHMs,
MEXaHWYeCKHH pe3oHaHc, [aBTokonmeOaHus.]. I[IpuMeHSTP TOHSITUS © 3aKOHBI
MEXaHHUKH IIpH pelIeHHH 3aJad Ha pacyeT OCHOBHBIX (PU3MYECKHX BEJIUYHH,
XapaKTePHU3YIOIIHNX KoJeOaTeIbHOE IBIKCHHS

DJIeKTPOMATHUTHBbIE KoJledaHus (5 yacoB)




14/4.

CBo0oHBIE KOJIEOAHUS B
K0J1e0aTeIbHOM KOHTYpE.
IIpeBpamienue 3Hepruu npu
ANEKTPOMArHUTHBIX KOJICOaHUSIX.
[Mepro/; cBOOOIHBIX IEKTPUICCKUX
Kosebanuid. [lepeMeHHBIN
JNEKTPUYECKUI TOK

PaccmartpuBaTh BO3HHUKHOBEHHE CBOOONHBIX 3JICKTPOMATHHUTHBIX KOJICOAHWHA B
HacaTbHOM KolleOaTelbHOM KOHType. [IoHMMaTh CMBICI M 3amHCHIBATH (HOPMYIIBI
OIpeNieNicHUs] (PU3UYECKUX BEIWYHH: IEPHUOJ COOCTBEHHBIX 3JICKTPOMATHUTHBIX
konebanuii  (dpopmyma  TomcoHa), [HKIMYECKas  YacTOTa  COOCTBEHHBIX
JJIEKTPOMArHUTHBIX KoJieOaHui. ,JlaBaTh oOmpeneneHue TOHITHS — aKTHUBHOE,
E€MKOCTHOE W HMHAYKTUBHOE COIPOTHUBJICHUS; BBIUUCIATH NEHCTBYIONICE 3HAYCHUS
CHJIBI TOKA W HAIPSDKCHUS, EMKOCTHOE COIPOTHBIICHUE KOHICHCATOPA, HHIYKTHBHOE
COIPOTHBIICHHUE KaTyIKH. CpaBHUBATH BEIHY)KICHHBIC 1 CBOOOTHBIC AICKTPOMArHUT-
HbIC KoOJcOaHHsS B KoyneOaTelbHOM KOHType. CTPOUTh W aHAIM3HPOBATh IpaduKu

15/5. AKTHBHO€ COIIPOTHUBJIEHUE. 3aBUCUMOCTYM MI'HOBEHHOI'O 3HAQUEHUS IIEPEMEHHOIO HANPSDKCHHUS U CUIIBL
JelicTByroniee 3HaYEHUE CHIIbI TOKA U MEPEeMEHHOr0 TOKa OT BpeMEHH. M3ydaTh: TEpPEeMEHHBI TOK KaK BBIHYKICHHBIC
Hanpsvkenns. EMKoCTb u 9JIEKTPOMAarHUTHBIE KOJIEOAaHUs; YCTPOMCTBO U MPHUHIIMII AeWCTBHS TpaHchopmarTopa,
WHIYKTHBHOCTD B I[ETTH TIEDEMEHHOTO YCTPOWCTBO ~HMHAYKIIMOHHOI'O TeHeparopa IepeMEHHOro TOKa, [Ha3HaueHue

TIOBBIIIAIOIIETO U TIOHHU-
TOKa JKAroIIero TpancgopMaTopoB MpH Iepeaaye NEKTPUUECKO SHEPTUH Ha OOJIbIINe

16/6. Pe3oHaHC B 25IeKTpUYECKOH TeH PacCTOSHUSL.

17/7. I'enepupoBaHue IIEKTPUIECKON
sHeprun. TpaHchopMaTops

18/8 ITpousBoacTBO, Nepeaaya u
HCITIOJIb30BAHUC DJICKTPOIHEPTIUU

Mexanndeckue BoIHbI (3 yaca)

19/9 BojHoBbIe SBJICHUS. PaCHpOCTpaHeHI/I}I [loHUMAaTh CMBICI W 3amMUCHIBATH (OPMYJIBI ONpEaeTIeHUs] (PU3MYSCKUX BETUUMH:

MeXaAHNYECKIX BOJH CKOPOCTh M JUIMHA BOJNHBL. IIpMBOAWTH ompeneseHHs MOHSATHHA: BOJNHA, BOJHOBAs
MOBEPXHOCTh, Jy4, TOH. OOBSICHITH: MeEXaHM3M BO3HHUKHOBEHHUS (Ha MOJIEIH)
MIONIEPEYHBIX BOJIH, YCIOBHE PACHPOCTPAaHEHUsI 3BYKOBBIX BOJIH, BOSHUKHOBEHHE Xa.
20/10 Jlmina BostHEL. CKOPOCTH BOIHBI OO6cyxnaTh: 0COOEHHOCTH PaCHpPOCTPAHEHUS TOMEPEYHBIX W MPOMONBHBIX BOJH B
cpenax, BpeJHOE BIMSHUE IIyMa Ha 4YeJIOBEKa M >KUBOTHBIX. [loHMMaTh (uznaeckuit

CMBICTT XapaKTEPUCTHUK 3ByKa: TPOMKOCTb 3BYKa, BBICOTA TOHA, TEMOD.
21/11 Bousne! B cpene. 3ByKOBI>Ie BOJIHBI IIpumeHATh NOHATHS U 3aKOHBI MEXAHUKH IPU PELICHUH 337a4 Ha pacuyeT OCHOBHBIX

(U3MUECKUX BENINYNH, XapaKTEPU3YIOIUX BOJIHOBOE JABM)KECHHA

DJIeKTPOMATHUTHBbIE BOJHBI (4 yaca)




22/12

N3ny4yeHne 351eKTPOMAarHUTHBIX BOJIH.
[11OTHOCTH MOTOKA AIEKTPOMArHUTHOTO
W3JTyYEHUS

I/I3yanL: BO3HUKHOBCHHEC DJJICKTPOMArHUTHLIX BOJIH B OTKPBLITOM Koje0aTeIbHOM
KOHTYPC; OKCIICPUMECHTAJIbHO CBOMCTBa QJICKTPOMAIrHUTHBIX  BOJIH, CIICKTP
OJICKTPOMArHUTHBIX BOJIH. I/I3yan}, MIPUHIUIIBI PAAUOCBA3U U TCIICBUICHUA.

HpI/IBOZ[I/ITI) OpUMEPLI BUIOB PAIUOCBA3U U CUCTEM NIEpeaavdn TCICBUACHUS. Pematp

23/13. Nsobperenne pagno  A.C.IIONOBBIM. | sanaun na OIIPE/ICIEHNE OCHOBHBIX (DM3UUECKHX BEIMYHH, XapaKTePH3YIOLIHX
[TpuHIMITBI paANOCBA3U 9JIEKTPOMarHUTHBIE KOJIeOaHHs ¥ BOJHBI, TpaHC(HOpMAaTOphI
24/14 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH.
PacripocTpanenue pamoBOJITH.
Pagnonokanus. [Tonsitue o
TeJeBUJeHUN. Pa3BuTHe CpeCTB CBA3U
25/15 | KoutpoabHas padora Ne2
«Koje6anusi M BOJTHBD)
Ontuka (14 yacoB)
CgeroBble BOJIHBIL. ['eomeTpuyeckasi u BoJiHOBas onTuka (12 yacos)
26/1. AHanus KOHTPO JILHOMI pa60TLI U | OOBACHATH TNPSIMONMHEHHOE PAcCIpOCTpaHEHHE CBETa C TOYKM 3PEHHS BOJHOBOH
koppekuust YY1, PazBurre B3riisoB Ha | TOPHH; CTPOUTL 1 HMCCIE/I0BATh CBOFiCTBA M300paKeHHsT INpenMeTa B IUIOCKOM
DIDO cBeta.  CkopocTh  cpera. | SCPXATC: OOBACHATH 0OCOOCHHOCTH IIPOXOXKICHHUS CBETA Yepe3 IPaHULLy paszena cpex.
prpoay N p " | U3mepsarhs mokaszarenb MpENOMIICHUs CTEKIa; HaOMogaTh U 0000IIaTh B Hpolecce
Hpunmumn [ofirenca. 3akoH OTpaKeHHs 9KCIIEPUMEHTAJIBHON JAesTeNbHOCTH. HaOmiomaTte OUCIIEPCHIO CBETa;HCCIENO0BAThH
CBETa coctaB 0eroro cera; HabIMIOAATH pa3NioKeHHe Oenoro cBera B chekrp. IlpumeHars
27/2. 3akoH TpeoMiIeHus cBeta. [TonHoe 3aKOHBI OTPa’KeHUS 1 IPEIOMIIEHHS CBEeTa PH pelieHnH 3a1a4. CTpOUTh XOJI JTy4dei B
OTpaskeHue coOuparomieil JIMH3e; BEYUCIATE ONTHYECKYIO CHTY JUH3BL. OpeneisTs BEeTUYHHbI,
BXOJIIHE B (POPMYITY TOHKOH JTMH3HI; XapaKTEPH30BaTh N300pakeHHs B COOMpArOIIeit
28/3. Hucrpykrax no Th. Jlabopamophas | numse. PaccuntsiBats GOKYCHOE PACCTOSHHE H ONTHYECKYIO CHITY CHCTEMBI H3 JBYX
paboma Ned «Hszmepenue noxazamesns | MH3; HAXOOUTb TPAPUIECKH TIIABHBIA (POKYC ONTHIECKOH CHCTEMBI M3 ABYX JIMH3.
NPENOMIEHUS CIMEKTa» OrmpenensTs yCIOBUS KOTEPEHTHOCTH BONH. OOBSCHATH YCIOBHS MHHHMYMOB H
MaKCHUMyMOB IpU HHTEP(EpEeHINH CBETOBHIX BONH. HalOmromaTh MHTEpdepeHuuIo
29/4. OnTuyeckne HpI/I60pLI.JII/IH3H. cBera. HabmromaTs mudpakiiio cBera Ha I U
ITocTpoenue n3o0pa>keHus B IMH3AX.
30/5. I/IHCprKTa)K no TBh. ﬂa6opam0pHa}l HUTH; OIPENENATh YCIOBHE MPUMEHUMOCTH TPHONIMKEHAS TeOMETPHIECKON ONTHKH
paboma Ne3 «Onpedenenue onmuueckoi Habnromats nHTEphEpEHITNIO CBETa HAa MBUTHHOM TUICHKE U TUPPAKIHOHHYIO KAPTUHY
) OT IByX TOYEYHBIX HCTOYHUKOB CBETA ITPU PACCMOTPEHHH HX Yepe3 OTBEPCTHUSI pa3HbIX
CUNbL TUH3bL U (POKYCHO2O PACCMOSHUS nuametpoB. OTpesensarTb ¢ TOMOIBIO  IU(DPAKIMOHHON pEIIETKH TPAHUIBI
coouparowetl TUH3b1» CIIEKTPAJBHOM YYBCTBUTEIBHOCTH YENIOBEUECKOI'O TJa3a; IPHMEHSTh YCIOBHS
31/6 Jlucriepeust cBeta JU(PPaKIMOHHBIX MaKCHMyMOB W MHUHHMYMOB K DPCIICHHIO 3aJad. 3HAKOMHTBCS C




32/7.

Wntepdepennus cBera. [Ipumenenue
UHTEpEPEHINH.

33/8.

Hudpakuust  cBeta. JudpaknuonHas
pemeTka

34/9.

HNucrpykrax no Th. Jlabopamopnas
paboma Ne6 « Hzmepenue Onumvl

C8emMoB01 BONHbLY

35/10

[Tomapuzanuss  cBera. [7ma3  kak

OIITUYECCKas CUCTEMA

36/11

0O0600mieane TeMbl «CBETOBBIE BOJIHBI.
Pemenue 3agau

37/12

Kourpoanuas pabdoTa Ne3

«CBeTOBbI¢ BOJHBI)

J(PaKIMOHHON PEIIeTKON KaK ONTHYECKHM NPHOOPOM M C €€ TIOMOIIBIO N3MEPSITh
JUIMHY CBETOBOM BOJHBI. [IpUMEHATh MOTy4YeHHBIE 3HAaHUA K PEIICHUIO 3a7a4

HN3ay4yenus u criekTpsl (2 yaca)

38/13.

AHanu3  KOHTPOJBHOW  paboOThl |
koppekuus YVYJI. Buubl u3iIydeHUM.
Ucrounukn  cBera.  Coektpel U
CIEKTPaJIbHBIE aIllaparkl.

CrekTpanbHbIi aHAIU3

39/14.

WNndpakpacnoe u ynbrpaduoseToBoe
u3NydeHus. PEeHTreHoBCKuE JIy4u.

[ITkana 351eKTpPOMarHUTHBIX BOJIH

OCHOBBI CIeNIMAJILHONH TEOPUH OTHOCHTEJILHOCTH (3 yaca)

40/1.

HOCTyJ'IaTH TCOPUHU OTHOCUTCIIBHOCTH.

41/2

PenstuBucTckas 1uHaMuKa

OOCyxaTh TPYAHOCTH, BO3HHKAIOIIME I[PU  PACMPOCTPAHCHUW  MPHHIMIA
OTHOCHTENIFHOCTH  HAa  OJJICKTPOMArHUTHBbIC  siBIeHMS.  [[03HAKOMHTBHCS €
dopmymupoBkamu moctynatoB CTO m mx Qusmueckoil cymHOCThI0. ONUCHIBATH
cxemy ombita Matikenbcona—Mopinu. [[IpuBOIUTE SKCIIEpUMEHTANBHBIC TaHHEIC,
TTOJITBEP K TAIOIIHIE HE3aBUCUMOCTE CKOPOCTH CBETA OT JBMKCHHS UCTOYHHUKA. |




42/3. CBs13b MEX/Ty MacCoi M SHepruei PaccmaTpuBaTh OTHOCHTENBHOCTH ONHOBPEMEHHOCTH COOBITHH, TMPOMEKYTKOB
BpeMenu  paccrostauii B CTO. 3amuckiBats GopMmyny DUHINTEHHa U TIOHUMATh €e
¢bu3mveckuii cMbIch. M3ydaTh 3aBHCHMOCTh MEXIY MAcCOil, HMITYTbCOM M SHEprHei
B CTO.

KBanTtoBas ¢pusuka (17 yacon)
CgBeToBBI€ KBAaHTHI (5 yacoB)
43/1. dotosdpdexr. Teopus dortosrddekra.| Popmymposars kBaHtoByto —rumnoresy [lmanka, 3akoHBl  (poroadhdekra;
VpasHerne DifHimTeiina pacCUMThIBATG  MAKCHMAJbHYI0 KHHETHYCCKYIO JHEPTHI0O  OSJICKTPOHOB  MPH
’ ¢doroaddexre. M3pickuBaTh myTH pemnieHUss 3amad mo Tteme «DororddexTy.
[puBOIHUTH TOKA3ATEIBCTBA HATMYKS Y CBETA KOPIYCKYJISIPHO-BOIHOBOTO Jyalli3Ma
44/2. ®dotonsl. [Ipumenenue potorddexra. cBoiicTs. U3yuats: onbiTe Jlebenena.
45/3. JlaBnenue cBeTa. XUMHYECKOE
JIEMCTBUE CBETA.
46/4. Pemenue 3agaq mo teMe «CBeTOBEBIE
KBaHTED)
47/5. KoHTposibHasi _padora Ned mo _Teme
«CBeTOBbI¢ KBAHTBI)
ATtomHas ¢u3uka (3 yaca)
48/6. AHanus KOHTPO JILHOMI pa60TBI u | Y3yuats: onbiThl Mozenb aroMa TomcoHa, onbiThl Pe3epdopa, mianeTapHyo MOJIeb
xoppekimsi VY]l Crpoenume aroma. | 4TOMa- PaccmatpuBaTh Mozmens aromMa Bogopoma 1o bopy. AHamu3upoBaTh
SHEPreTHYecKyl0 JuarpaMMmy aroma Boxopofa. OOBACHATH IPOUCXOXKACHHE
Oneitel  Peszepdopna. Ilnanerapnas B y
phopa P JMHEHYaTBIX CHEeKTpOB ¢ no3uuuid Teopud bopa. [PasnnuaTe cHoHTaHHOE U
Mozenk aToma. KBaHToBBIE TOCTYaTHI BEIHY)KAECHHOE U3ITydeHus. | [OnuchIBaTh CBOWCTBA U 00IaCTH PUMEHEHUS JIa3EPHOT0
Bbopa. Jlazepsl. usayuenus. O6CyxIaTh pe3ynbTaT onbiTa Pesepdopaa.
49/7. Hucrpykrax no Th. Jlabopamopnas
paboma Ne7 « Habnrooenue cniownozo
U TUHeUYamo2o CNeKmposy»
50/8. Mucrpykrax no Th. Jlabopamopnas
paboma Ne8 « Hccneoosanue cnekmpa
6000pOOa)
®Du3uka aToMHOro siipa (7 4acon)
51/9 MeToabl  pPEerucTpaluy  AJIEMEHTAPHBIX [PaccMaTpUBaTh METOJBI PErMCTPAIlH 3apSUKCHHBIX 4acTHll. IIoHMMaTh du3HIecKuid
YACTHII Buss PaIMOaKTUBHBIX CMPICT TIOHATHH M BEJIMYMH: MacCOBOE M 3apsI0BOE YHCIIA, SHEPT U CBSI3H M yACIbHas

M3JIy4CHU.




52/10 ParoakTUBHBIC TPEBPAIICHUs. 3aKOH [PHEPIHs CBS3U aTOMHOIO SIPa, PAMOAaKTHBHbIHA paciiaji, NEPHOL OIypacaa,
DaIOAKTHBHOTO pacraza. Tlepro [*ASPHA PeaKIs, SHEPrETHIECKMil BEIXO] A7CPHOH peakiiH, NenHas AepHas
[peaxuusi,
rnojypacnaja. y
KO3(UIMEHT pPa3MHOXEHHS HEHTPOHOB, KpUTHYECKas Macca, [TepMmosiiepHas
53/11 CTpoeHne aTOMHOTO s1pa. DHEPrus CBI3H peakiysi]|, UOHU3UpYIOIIee H3JIydeHHe, MOIJIOIIEHHAs /1032 M3JIy4€HHUsl, MOIIHOCTh
siiep. M3oTomebl. [OTJIOIICHHOM /03Bl M3JIyYeHHs, DKBUBAJEHTHAs [03a, JJIEMEHTApHAas 4YacTHIa,
54/12  Mucrpykrax no Th. Jla6opamopuas AL 3
[IpuBOIMTH TpPHMeEpPHI HM30TONOB BOAOpona. ONKCHIBATH: IMPOTOHHO-HEHTPOHHYIO
paboma Ne9 «Onpedenenue umnyivca u .
MOJIeTIb aTOMHOTO sijipa, BO3HHUKHOBeHHE nedekra macc. PaccmartpuBarh cBoiicTBa
DHEpeUU  4ACMuYbl NpU  OBUICEHUU 6 SJIEPHBIX CUJI, CHIIBHOE (SIEPHOE) B3aMMOJIEHCTBHE HYKIIOHOB. AHAJIM3UPOBATH rpadHK
MACHUMHOM noJiey 3aBHCHMOCTH YJIEJIbHON SHEPrvH CBSI3U aTOMHOTO siJjpa OT YKClia HYKIIOHOB B HEM
55/13 SAnepHsie peakuun. [lenenue snep ypana. (MaccoBoro umcna). M3ydaTb cxeMy YCTAHOBKM ISl MCCIEIOBAHUS PaJlOaKTHBHOI'O
[{enHble SACPHBIC PEAKIIHI u3mydenus. [lonnMath Qusnueckyro mpupoay aibda-, Oera- W ramMMma-H3IydeHHUH.
. dopmynupoBaTh M TPUMEHITH IpaBWJIA CMENICHUs s OObsSCHEeHHs anbha- u
S nepHbI peakTop. N
OerapacmaioB (3JEKTPOHHBIN pacra).
56/14 Tepmosinepusie peakiuu. [Ipumenenue
SIIEPHOM  dHEpPreTHKU. buosornueckoe
NENCTBUE PaUaALIUH.
57/15 KonrtpoabHasi paGora Ne5S mo Tteme
«ATomHas ¢usuka. Puzuka
ATOMHOI'O SI/IPpa»
JJieMeHTapHble YacTHIbI (2 yaca)
58/16 AHaIn3 KOHTpOJII)HOf/'I pa6OTLI [lpuBoauTh npUMEpbl (YHIAMEHTAIbHBIX YaCTHIL. PaccmarpuBaTh  cBONCTBa
v koppekums VY]l Dwusnka DIIeMEHTapHBIX YacTull. OnuchIBaTh (pyHIaMeHTaIbHbIE B3aUMOIEHCTBHS
PJICMCHTAPHbIX YaCTHULI.
59/17 Enunas ¢usnyeckas kapTuHa MHpa
Crpoenue BeesieHHoi (S yacoB)
60/1 CoyHeyHas CUCTeEMA. 3aKOHBI Mcnonp3oBate VHTEpHET MIA MOWCKAa H300pa)KCHWH acCTPOHOMHYECKUX CTPYKTYD;
NBHKCHUS [LIAHET osicHATH (pusnveckuii cMpich ypaBueHus Opuamana. KinaccuuimpoBaTs nepHoIbl
sBomolMKd BceenenHoil. BeicTynath ¢ gokinagamMu M Ope3eHTauusMu. BeicTynatek ¢
JOKIIaJaMH U TIPe3eHTalAMH
61/2 Oomue ceenenus o Connue. Mctounuku OneHuBaTh BO3PACT 3BE3] IO MX MAacce; CBS3BIBATH CHHTE3 TSDKENBIX SJIEMEHTOB B

DHEPrMM U  BHYTPEHHEE CTPOCHHE

CounHiia.

3Be3/aX C UX pacroiokeHueM B Tabmurie MeHaeneesa. BeicTynaTs ¢ goKTagaMu




62/3 Hama TI'anakrtuka. [Ipoucxoxiaenue u
HBOJIIOIUS TANIAKTUK U 3BE3]1.
HNucrpykrax no Th. Jlabopamopnas
paboma Ne 10 «Onpedenenue nepuooa
obpawenusi 080UHBIX 36e30» (neuammbie

mamepuansi).
63/4 Hama Tamaktuka. Mecto ConHedHOH
cucrteMsl B ['amaktuke Mneunsii [1yTs.
64/5 Teopus Bombioro  B3pbIBa u

pacumupsitouerics Beenennoit

IHoBTOpenue (3 yaca)

65/1 [ToBTOpenue mo Teme «Mexanndeckue | Pelwars 3anaun Ha pacder GU3MYECKUX BEIMYMH, aHAIU3 NPOLECCOB M pu3nueckux | 3amaun B
SIBIICHUS ABJICHIH. TeTpaIu
66/2 [ToBTOpenue mo teme «MomekymnspHas

¢bu3MKa 1 TepMOIMHAMHUKA

67/3 [ToBTOpEHME TEMBI «DIEKTPOCTATHKA U
AIIEKTPOMHAMUKAY

Pe3epB 1 uac




O 0OoO0ooOooOo.d

YueOHO-MeTOANUYECKOE 00ecTIeUeHne
06p330BaTeJIbHOF0 nmpouecca. YueOHO-MeTOqUUECKHE TTOCOOHST ISt yuuTeas

Yueonuk I'.51.Msxkumes, b.b.byxosnes, H.-H.Corckuii «®usukay» knaccuueckuit kype. 10, 11 xmace» — Mocksa, [Ipocsemenune, 2018 T.

Hunaktrueckue matepuansl @usnka 11 ximace / A.E.Mapon, E.A.Mapon. — M.: U3natensctBo «podar», 2014. O Temarnueckue
KOHTPOJIbHBIC ¥ CAMOCTOSATEIbHBIC PadoTh o ¢usuke 11 kmacce / O.M.I'pommesa. — M.: M3parenscTBo «Dk3amen», 2012 r.

HNHTepHeT-pecypcesbl
AnumManmu ¢puszndeckux 00bexToB. http://physics.nad.ru/
XKusas pusuka: ooyuarorias mporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku pusuku ¢ ucnonb3zoBanueMm Murepuera. http://www.phizinter.chat.ru/
®dwusuka.ru. http://www.fizika.ru/
dusnka: KOJUICKIMS ONBITOB. http://experiment.edu.ru/

dusnKa: MEKTPOHHAS KOJUIEKIHS OnbITOB. http://www.school.edu.ru/projects/physicexp Lindpposas nabopatopusa yueHnueckas (pusmka)

-Iudposoii natunk snekrpornpoBogHocTH L{nppoBoii AaTINK NOIOKEHHS

- Hudposoii naTumk TemepaTypsl

udposoii 1aTUUK aOCOTIOTHOTO TABICHHS

udposoii ocummnorpaduieckuii JaTIuK

Becel anextponnbie yueOHbie 200 r

MHuUKpOCKOI: HU(PPOBO UITH ONTHYECKHH ¢ yBenuueHreM ot 80 X

CoenuHuUTENbHBIE POBOJA, IPOrpaMMHOE OOecIIeueHHe, METOJUIECKHEe YKa3aHuUs
KoMIeKT comyTCTBYIONIMX 3JIEMEHTOB [UIS OIIBITOB [0 MEXaHUKE

KomnnekTt ConyTCTBYHOWNUX 3NEMEHTOB 414 OMNbITOB NO MOJ'IeKyJ'IﬂpHOﬁ ¢M3MK€
KomnnekTt CONyTCTBYHOWNUX 2NEMEHTOB O/1A ONbITOB NO /1IEKTPOANHAMUKE
KomnnekTt CONyTCTBYHOWUX 2NEMEHTOB A4/1A OMNbITOB NO ONTUKE
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