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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no ¢u13nKe Ha ypoBHe cpeaHero obuiero obpasoBaHuA pa3paboTaHa Ha OCHOBE NOOXKEHUN
1 TpeboBaHWU K pe3ybTaTaM 0CBOEHWA OCHOBHOM 06pa3oBaTebHOM NPOrpammsl, NPeaCcTaBAeHHbIX B
®roC COO, a Takxke c yuéTom deaepanbHoOn paboyelt Nporpammsl BocnmuTaHUa 1 KoHuenuum
npenogasaHua yyebHoro npegmeta «dusnka» B 06pasoBaTeNbHbIX OpraHusaunax Poccminckoit
denepaunn, peannsyowmx oCHOBHble obpasoBaTesibHble NPOrPamMbl.

Mporpamma no ¢pusnke onpegenset obAasaTesbHOE NPeAMETHOE CoAepPKaHME, YyCTaHaBAMBaET
pekoMeHAyeMyto Nocnef0BaTe/IbHOCTb U3y4YeHMA TeEM U pa3aenos ydebHoOro npegmeta ¢ y4€TOM
MEXKMNPeLMETHbIX U BHYTPUNPEAMETHbIX CBA3EMN, TOMMKM y4ebHOro npoLecca, BO3PacTHbIX
ocobeHHoCTeN obyyatowmxcsa. MNporpamma no ¢pusmnke AaET NpeacTaBAeHUE O LeNsX, COAEPIKAHUN,
obuwelt cTpaTernn obyyeHmn, BOCNUTAHMA U pa3BUTUA 0bydaroLmxca cpeacteamm yyebHoro npegmera
«®u3nKa» Ha yrnyb1EHHOM ypOBHe.

MN3yueHne Kypca PuU3MKKM yrnyb6EHHOrO YPOBHSA NO3BOSAET PeasiM3oBaTb 3a434M NPodeccuoHaibHOM
OpWEHTALLMM, HaMNpPaB/AEHO Ha CO3A4aHWNE YCNOBUIM ANA NPOABAEHUA CBOUX UHTENNEKTYabHbIX U
TBOPYECKUX CMNOCOBHOCTEN KaxabiM 06yYatoWwmMmcs, KOTopble HeobxoauMbl AN1A NPOAOIKEHMA
06pa3oBaHMA B opraHM3aLmsax NpodpeccroHanbLHoro 06pasoBaHmA No PasIMYHbIM GU3NKO-TEXHUYECKUM
N MHXXEHEePHbIM CNeLManbHOCTAM.

B nporpamme no ¢pusmKe onpeaenaoTca NaaHupyemble pesynbTaTbhl OCBOEHUA Kypca GU3NKKN Ha YPOBHE
cpeaHero obuiero 06pasoBaHUA: IMYHOCTHbIE, MeTanpeaMeTHble, TpeaMeTHble (Ha yray6aéHHOM
ypoBHe). Hay4yHO-MeTo4010rMYecKoi OCHOBOM AnA pa3paboTku TpeboBaHMIA K IMYHOCTHBIM,
MmeTanpeameTHbIM M NpeaMeTHbIM pe3ynbTaTaM 06y4atoLLMXCA, OCBOMBLUMX Nporpammy no Gpusmnke Ha
ypoBHe cpegHero ob6uero o6pasoBaHMsA Ha yrayb61EHHOM YPOBHE, ABAAETCA CUCTEMHO-AEATE/IbHOCTHbI
noaxoga,

Mporpamma no GpM3nKe BKAOYAET:

naaHMpyemble pesyabTaTbl OCBOEHMSA Kypca GUSUKK Ha YrNYyHAEHHOM YPOBHE, B TOM YMC/E NPeaMETHbIE
pe3ynbTaTbl MO rogam obyyeHus;

coaepxaHune yyebHoro npeameta «PusnKa» no rogam obyyeHus.

Mporpamma no Gp13nKe UMEeET NPUMEPHBI XapaKTep M MOXKET BbITb UCMOJIb30BaHa yunTens iMmu GpuUsnKu
AN1A COCTaB/NeHUA CBOMX paboumx Nporpamm.

Mporpamma no GpM3nKe He CKOBbIBAET TBOPUYECKYHO MHULMATUBY yuMTeNel U NnpesocTaBaseT
BO3MOHOCTU AN51 PeanunsaLmm pasiMyHbIX METOANYECKMX NOAXOA0B K NpenoaasaHunio GU3MKKM Ha
yrny6néHHOM YPOBHE NMPU YCI0BUM COXpaHeHUn 0653aTeIbHOM YacTu cogepKaHus Kypca.

®ur3MKa Kak HayKa 0 Hanbonee obLLMX 3aKOHAX NPUPOAbI, BbICTYNas B KayecTse yyebHoOro npegmeTa B
LLIKOJIe, BHOCUT CYLLLECTBEHHbIN BKIa B CUCTEMY 3HAHWUI 06 OKpy:Katolem mupe. LLIKoNbHbIN Kypc
dU3MKKN — cnucTemoobpasytowmii ANA ecTeCTBEHHO-HAYYHbIX y4eOHbIX NpeaMeToB, NOCKObKY
du13MYECKME 3aKOHbI 1eXKaT B OCHOBE NPOLECCOB U ABNEHUI, U3yd4aeMbiX XMMUEN, Buonoruen,
dusnyeckoi reorpadueit n actpoHommen. McnosnbsoBaHMe M aKTUBHOE NMPUMEHEHUE PU3UUYECKMX



3HAHWIA onpeaennao xapaktep u BypHoe pa3BuTME Pa3HOOBPA3HbIX TEXHOOMMI B chepe SHEepPreTUKH,
TPAHCMOPTA, OCBOEHMA KOCMOCA, NOy4YEHMA HOBbIX MAaTEPUANOB C 3aZaHHbIMK CBOMCTBaMMU. M3yyeHune
bU3NKM BHOCUT OCHOBHOW BK/1ag, B OPMUPOBAHME eCTECTBEHHO-HAYYHOM KapTUHbI MUpa
obyuatouwerocs, B GopMUpPOBaHUE YMEHUI NPUMEHATb HAay4YHbIN MEeToZ NO3HAHMA NP BbINOJHEHUM
UMUK y4ebBHbIX UCCNef0BaHUN.

B ocHOBY Kypca ¢U3MKM Ha ypoBHe cpeaHero obiero 06pasoBaHnsa NOMOXKEH PAS UAEN, KOTopble
MOXHO PaccMaTpMBaThb Kak NPUHLMMbI €0 MOCTPOEHMUSA.

Npaes uenocTHOCTU. B COOTBETCTBUM C HEl Kypc ABNAETCA IOTMYECKU 3aBEPLIEHHBIM, OH COAEPKUT
MmaTepuan us Bcex pasaesios GMU3NKM, BKAOYAET Kak BOMPOCHI K1aCCUYECKOM, TaK U COBPEMEHHOM
OVEIZ LR

Naes reHepanmsaumn. B cooTBETCTBMM C HEM MaTepuan Kypca ousnKkn o6 beguHEH BOKPYT GU3MUECKNX
Teopuin. Beaywmm B Kypce asaseTtca GopmnpoBaHne NpeacTaBaeHMIn O CTPYKTYPHbIX YPOBHAX MaTepuu,
BELLECTBE M none.

Npea rymaHuTtapusaumum. E€ peannsauma npeanonaraeT UCNoib3oBaHME 'yMaHUTapHOIo NoTeHUMana
bM13nYecKom HayKKn, OCMbICIEHNE CBA3M Pa3BUTUA GU3MKM C Pa3BUTMEM ODOLLLECTBA, A TaKKe C
MWPOBO33pEHYECKMMM, HPABCTBEHHbBIMU U 3KOJIOTMYECKMMM NPobaemMamm.

Maea npuknagHow HanpaBaeHHoCTU. Kypc dU3nKu yraybnéHHoro ypoBHa npeanosaraet 3HaKOMCTBO C
LUMPOKMM KPYrom TEXHUYECKMX U TEXHOIOTMYECKUX MPUNOKEHUI N3YUYEeHHbIX TEOPUIA U 3aKOHOB. Mpu
3TOM pPaccMaTPMBalOTCA Ha YPOBHE 06LLMX NPeACTaBAEHNI M COBPEMEHHbIE TEXHUYECKME YCTPOICTBA, U
TEXHOIOTUN.

Npen akonorusaumm peannsyercs NnocpencTBOM BBeAEHNA 3/1eMEHTOB COAePKaHNA, NOCBALWEHHbIX
3KoN0orMYyecknm npobiemam coBpemeHHOCTU, KOTOpble CBA3aHbI C Pa3BUTUEM TEXHUKMU N TEXHOIOrUIA, a
TaKke 0bcyxaeHna npobaem paumoHanbHOro NPMPOAONo/b30BaHMUA U IKOJOTMYECKOM Be3onacHoCTH.

OcBoeHUe cofepKaHnsa Nporpammol No pU3nKe JO0NKHO ObITb MOCTPOEHO HA MPUHLMMNAX CUCTEMHO-
AeATeNbHOCTHOro noaxoaa. Ana dusnKm peannsaums sTux NPMHLMNOB 6a3mMpyeTcs Ha MCNONb30BAHUM
CaMOCTOATE/IbHOIO IKCMEPUMEHTA KaK NOCTOAHHO AelcTByoLlero ¢pakTopa yyebHoro npouecca. Ana
yrny6n1EHHOro YPOBHA — 3TO CUCTEMA CAMOCTOATE/IbHOTO YH4EHUYECKOTO SKCMNEPUMEHTA, BK/IKOYAOLLLErO
bpPOHTANbHbIE YYEHUYECKME OMbITbl MPU U3YYEHUN HOBOFO MaTepuana, nabopatopHble paboTbl U paboTbl
npakTMKyma. Mpu 3ToM BO3MOXKHbI Ba cnocoba peasnmsaumm GpmMsnyeckoro npakTukyma. B nepsom
Cnyyae NpakTUKym nposoanTca nnbo B KoHue 10 u 11 knaccos, AMbo nocne nepsoro 1 BTOPOro
NoOIYroAMi B KaXKAOM M3 3TUX KaaccoB. BTopoli cnocob — 3To nHTerpauma paboT NpakTMKyma B cUCTEMY
nabopaTopHbIX paboT, KOTopble MPOBOAATCA B NPOLLECCEe U3yYeHus pasaena (Tembl). Mpun aTom nog,
paboTamu NpakTUKYyMa NOHMMAETCA CAMOCTOATENbHOE UCCAeA0BaHNE, KOTOPOE NPOBOAUTCA NO
PYKOBOACTBY CBEPHYTOro, 0606WEHHOro BMAa 6e3 nowaroBoi MHCTPYKLUN.

B nporpamme no ¢pu3smKe cuctema y4eHMYECKOTO IKCMEPUMEHTA, 1abOPaTOPHbIX PaboT M NPaKTUKYMa
npeacrasieHa eguHbIM nepeyHem. Bbibop TeMaTUKKN 15 3TUX BULOB YYEHUYECKUX NPaKTUYECKMX paboT
OCYLLECTBASETCA Y4aCTHMKaMM 06pa3oBaTeIbHOro NPoLecca UCXoan U3 0cobeHHOCTEN NOYPOYHOTO
NAaHUPOBAHMA N OCHaLLLeHMA KabuHeTa dm3mKK. Mpm sTom obecneunsaeTcs oBrageHne obydatowmmmcsa
YMEHUAMM NPOBOAMUTL NPAMbIE U KOCBEHHbIE U3MEPEHUSA, NCCNEA0BAHMA 3aBUCUMOCTEN GU3NYECKMX
BE/IMYMH M NMOCTAHOBKY OMNbITOB MO NPOBEPKE NPEeAONKEHHbIX TMNOTES.



Bosibloe BHUMaHMeE yaensaeTcs peLleHnto PacyéTHbIX 1 KadecTBeHHbIX 3a4a4. [pyn 3Tom A8 PacYETHbIX
33424 NPMOPUTETOM ABAAIOTCA 33[1a4M C ABHO 3aJaHHOMN W HESIBHO 3a4aHHON GU3NYECKOM MOAE/bIO,
Nno3B0/AOLME NPUMEHATL U3YUYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTU KaK U3 04HOro pasaena Kypca, Tak 1
WMHTErpupya npMmeHeHne 3HaHMUN 13 PasHbIX pasaenos. [1a Ka4yecTBeHHbIX 33434 NPUopmUTeTOM
ABNAIOTCA 334aHMA Ha 06bACHEHMe/NpeacKa3aHne NpoTekaHNa GU3NYECKMX ABJEHNI M NPOLLECCOB B
OKpYyXKaloLei KnsHu, Tpebytolime Bbibopa GpU3NYECKo Moaenu ana cuTyaumm NPakTUKo-
OpPMEHTUPOBAHHOTIO XapaKTepa.

B cootBeTcTBUM Cc TpeboBaHnamm PrOC COO K maTepuasibHO-TEXHUYECKOMY obecrnedyeHuto y4ebHoro
npouecca Kypc ¢pu3nKKM yraybnéHHOro ypoBHA Ha ypoBHe cpeaHero obuero obpasoBaHMA f0NKeEH
M3y4yaTbCA B YCNOBUAX NPeaMeTHOro KabuHeTa. B KabuHeTe pu3nKn fonxKHO bbiTb HeobXxoaMmoe
nabopatopHoe obopynoBaHMe ANA BbINONHEHUA YKa3aHHbIX B NPOrpamme no ¢pusmKe yueHMYecKnx
OnbITOB, NABOPATOPHBIX PAabOT M PabOT NPAKTUKYMa, a TaKkKe AeMOHCTPaLMOHHOe obopyaoBaHMe.

JemMoHcTpaLmoHHoe o6opyaoBaHue GopmMuUpyeTca B COOTBETCTBUM C NPUHLIMNOM MUHUMAbHOM
[AOCTaTOYHOCTU M 0becneymBaeT NOCTaHOBKY NepeUuncneHHbIX B porpamme no GpusmnKe KaodeBbIx
AEMOHCTpaLMii ANS UCCNeL0BaHNA U3yYaeMbIX ABJAEHUI U NPOLECCOB, SMMUPUYECKUX U
byHOAMEHTaNbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

NabopaTopHoe 0bopyaoBaHMe ANA YYEHUYECKMX NPaKTUYECKNX paboT dopmupyeTca B BUAE
TEMATMYECKMUX KOMTIEKTOB 1 0H6ecneymBaeTcs B pacyéte 04HOr0 KOMMJIEKTA Ha ABYX 0byyatoLLmxcs.
TemaTnyeckne KomnaeKTbl 7abopaTopHOro o6opyA0BaHMA AOMKHbI 6bITb NOCTPOEHbI HA KOMMJIEKCHOM
MCNO/Ib30BaHMUM aHANOrOBbIX U LMGPOBLIX MPUBOPOB, a TaKKe KOMMbIOTEPHbIX U3MEPUTENbHbIX CUCTEM
B BUAe umdpoBbix nabopatopuii.

OCHOBHbIMU LLeNAMKU n3y4vyeHuA d)I/I3I/IKI/I B 06LLI,EN\ 06pa3OBaHMM ABNAKOTCA:

bopmMUpPOBaHNE UHTEPECA U CTPEMIEHWNA 0BYYAIOLMXCA K HAYYHOMY M3YYEHMIO MPUPOABI, Pa3BUTHE UX
WHTENNEKTYaIbHbIX U TBOPYECKUX cnocobHOCTE;

pa3sutune HpeACTaBﬂeHMVI O Hay4YHOM meToae NO3HaHUA U CI)OpMVIpOBaHMe ncecnenoBaTteibCKoro
OTHOLWEHNA K OKPYXaloWnMm ABIEHUAM;

bopmMmnpoBaHME HayHHOTO MMPOBO33PEHMSA KaK pe3y/ibTaTa N3yYeHUs OCHOB CTPOEHMS MaTEPUN U
byHAaMeHTaNbHbIX 3aKOHOB GU3UKY;

bopmmpoBaHMe yMeHUn 0BbACHATbL ABAEHUA C UCMOAb30BaHUEM GU3UYECKUX 3HAHUIA U Hay4YHbIX
[0Ka3aTenbCTs;

dbopmupoBaHMe NpeacTaBAEHNI 0 POAM GU3MKN ANA PA3BUTUA APYIUX €CTECTBEHHbIX HayK, TEXHUKMU U
TeXHONOINIA;

pasBuTUe NPeaCcTaBAEHNIA O BO3SMOXHbIX chepax byayluei npodeccMoHanbHON AeATENbHOCTH,
CBA3aHHbIX C GU3NKON, NOArOTOBKA K AafbHelweMy 06yYeHUIO B 3TOM HanpaBAeHUN.

JoctuskeHme aTux Leneit obecneynBaeTca peLlieHnem ciedyloumx 3aa4 B NpoLecce nsyyeHmsa Kypca
dU3MKM Ha ypoBHe cpeaHero obuiero obpasosaHua:

npruobpeTeHne cucTemMbl 3HaHUI 06 06X GU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSAX, BKOYas
MEXaHWKY, MONEKYNAPHYIO GU3UKY, SNEKTPOANHAMUKY, KBAHTOBYIO GU3MKY U 3/1EMEHTbI aCTPOPU3MKMY;



bopmmnpoBaHNE yMEHUIA NPUMEHATb TEOPETUYECKME 3HAHUA ANA 06bACHEHNUA GUINUYECKUX ABNEHUI B
npupoae n AN NPUHATUA NPaKTUYECKUX PeLleHMi B NOBCEAHEBHOW XKN3HUK;

ocBoeHMe cnocoboB pelleHns Pas/iMyHbIX 33434 C ABHO 3a4aHHON GpU3MYECKO Mmodenblo, 3aaa4,
noApasymeBaloLLMX CaMOCTOATE/IbHOE co3aaHne pU3NYECcKo Moaenu, aaeKBaTHON YCI0BUAM 3a4auu, B
TOM YMC/e 33734 UHXKEHEPHOro XapaKTepa;

noHMMaHne GU3NYECKMX OCHOB M MPUHLUMMNOB AeNCTBUA TEXHNYECKMX YCTPOMCTB M TEXHOIOMMYECKMX
NPOLECCOB, UX BIMAHMUSA Ha OKPYXKatoLyo cpeay;

oBnageHne metogamm CamMoCTOATENIbHOIO NJ1IaHNMPOBAHNA U MPpOoBeaAEeHNUA ¢M3M‘-IECKMX 3KCNEPUMEHTOB,
dHa/n3a U UHTEpnNpeTaunmn MHd)OpMaLI,MVI, onpeageneHnAa AO0CTOBEPHOCTU NONYHYEHHOTIO pe3ynbTaTa,

Co3AaHue yCnoBuiA gs pasBUTUA YMEHUIA NPOEKTHO-UCCNEA0BATE/IbCKOM, TBOPUYECKOW AeATE/IbHOCTY;
pa3BuTME UHTEpeca K chepam npodeccnoHanbHON AeATeNIbHOCTH, CBA3AHHOM C GU3UKOMN.

B cootBeTcTBUK Cc TpeboBaHuammn PrOC COO yrnybnéHHbIM YpoBEHb U3yUYeHUA y4ebHoro npeameTa
«®nsnKa» Ha ypoBHe cpegHero obuiero o6pasoBaHua BblbMpaeTca 06yvaoWMMUCA, NAaHUPYOLWNUMU
npoao/ixKeHne 0b6pasoBaHMA NO CneunanbHOCTAM GPUSNKO-TEXHUYECKOro Npodus.

Ha n3yuyeHne dusnkm (yrnybnéHHblil ypoBeHb) Ha ypoBHe cpeaHero obLiero ob6pa3oBaHua 0TBOAMUTCA
340 yacos: B 10 knacce — 170 yacos (5 4acos B Hegento), B 11 knacce — 170 yacos (5 yacos B Heaeno).

Mpeanaraemobln B nporpamme no GpusmKe nepeyeHb 1abopaTopHbIX M NPAKTUYECKUX PaboT ABnseTcA
pPEKOMEHA0BAHHbIM, yYUTENb AeNaeT BbIbop NpoBeaeHNA nabopaTopHbIX paboT 1 ONbITOB € y4ETOM
WHAMBUAYANbHbIX 0COBeHHOCTelM 0byyatoLwmxcs.



COOEPHAHUNE OBYYEHUA

10 KJTACC

Pasgen 1. HayyHbIl meToA NO3HaAHMA NPUPOAbI.

®usnka — pyHAameHTabHas HayKa o npupogae. HayuyHblil MeTom, No3HaHMA U MeToAbl UCCef0BaHusA
bU3MYECKNX ABNEHUIA.

JKCNepUMEHT M TeopUA B NpoLLecce NO3HaHMA Npupoabl. HabnogeHne 1 akcnepumeHT B pusmKe.

Cnocobbl nsmepeHus pUanMYecKknx BeNIMYMH (aHanorosble 1 LUPpPOBbLIE U3MEPUTENbHBIE NPUBOPBI,
KOMMbIOTEPHbIE AAaTYMKOBbIE CUCTEMDbI).

MorpewHoCcT! n3mepeHnin GUsndyecknx BenumH (abcontoTHan M OTHOCUTENIbHAA).

MoaennposaHue GU3MYECKUX ABNEHUI M NpoLeccos (MaTepuanbHasa TouKa, abcontoTHO TBEpPAOE Teno,
naeanbHan XUAKOCTb, MAEaNbHbIN ra3, ToYyeUHbl 3apsaa). FTMnoTesa. PM3MYECKUIt 3aKOH, TPaHKULbl ero
npumeHnmocTu. dusmnyeckas Teopums.

Ponb 1 mecto ¢pM3nKM B pOpMMPOBAHNN COBPEMEHHOM HayYHOM KapTUHbI MMPA, B MPAKTUYECKOM
OeATeNnbHOCTU Atoaei.

YUeHMYECKMN IKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

M3mepeHune Cu/ibl TOKa M HanpsaXeHWs B LLenn NOCTOAHHOIO TOKa NPy NOMOLLM aHaI0roBbIX 1 LMdpPOBbIX
N3MepUTEbHbIX NPUBOPOB.

3HaKomcTBO ¢ umdpoBoit nabopatopueli no dpusmuke. Mpumepbl UISMepeHUa GU3UYECKUX BETUYMH NPU
MOMOLLM KOMMbIOTEPHbIX AaTYMKOB.

Paspgen 2. MexaHuKa.

Tema 1. KnuHematumka.

MexaHunyeckoe gsueHne. OTHOCUTENbHOCTb MEXAaHUYECKOro ABMXKeHMA. CucTema OTCYETA.
Mpsamas 1 obpaTHan 3a43a4n MeXaHUKU.

Paaunyc-BeKTop MmaTepuranbHOM TOYKK, €ro MPOEKLUUM Ha OCU CUCTEMbI KOOpAMHAT. TpaeKkTopus.

MepemelleHne, CKOPOCTb (CpeaHAA CKOPOCTb, MTHOBEHHAA CKOPOCTb) 1 YCKOPEHWe maTepunasibHoM
TOUYKM, UX NPOEKLMN Ha OCU CUCTEMbI KOOpANHAT. CoXKeHWe NnepemelleHNt U CIoXKeHWe CKopocTel.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPAMOJANHENHOE ABUMKEHWNE. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTY,
YCKOPEHUA 1 NyTU MaTepnanbHOM TOYKM OT BPEMEHU U UX FpaduKu.



CsobogHoe nageHue. YckopeHue cBob6oaHOro nageHus. [lBuxkeHune Tena, OpoLeHHOoro nog, yriom K
rOPU30HTY. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU N YCKOPEHMA MATEPUAIbHOM TOYKM OT BPEMEHU U UX
rpadpukn.

KprBOAUHEHOE ABUKEHUE. [ABUKEHNE MATEPUANbHOW TOYKM MO OKPYHKHOCTU. YrNoBasa U NNHeHanA
cKopocTb. Mepuoa 1 yactoTa obpalueHus. LileHTpocTpemutenbHoe (HopmanbHoe), KacaTesibHoe
(TaHreHUManbHOE) M NOHOE YCKOpPEHME MaTepPUaibHOM TOUKM.

TexHUYecKme yCTPOMCTBa U TEXHOIOTMYECKMUE MPOLLECChI: CMUAOMETP, ABUKEHUE CHAPSAAOB, LENHble,
LecTepEHYaTble N PEMEHHbIE Nepeaaym, CKOPOCTHbIE NUPTHI.

JemoHcTpaunn.

Mogaenb cMcTeMbl OTCUYETA, UNKOCTPALMA KUHEMATUUYECKUX XapPaKTEPUCTUK ABUMKEHUS.
Cnocobbl nccnefoBaHUA ABUMKEHUN.

NnnocTpauus npeaenbHOro nepexosa v UsmepeHmne MrHoBeHHOM CKOPOCTH.
MNpeobpaszoBaHWe ABUMKEHWUI C UCNONb30BAaHMEM MEXaHU3MOB.

MaseHWe Ten B BO3AYXE U B pa3perKeHHOM NPOCTPAHCTBE.

HabntoaeHwe aBuxkeHUs Tena, 6poLIEHHOro NoA yrn1oM K ropu30oHTY U FOPU30HTAJIbHO.
HanpasneHne CKOPOCTU NPU ABUMKEHUM NO OKPYHKHOCTU.

MNpeobpasoBaHMe Yr10BON CKOPOCTU B peayKTope.

CpaBHeHMe nyTen, TPAEKTOPUIA, CKOPOCTEM ABUMKEHUS OAHOTO U TOTO XKe Tea B pa3HbIX cMCTemMax
OTCYérTa.

YYyeHNYeCcKunit IKCNepuMeHT, nabopatopHble paboTbl, NPAKTUKYM.

M3yyeHne HepaBHOMEPHOIO ABUMKEHMA C LLe/Iblo onpeaeneHmus MrHOBEHHOM CKOPOCTY.

M3mepeHune yCKOpeHUa Npu NPAMOINHENHOM PaBHOYCKOPEHHOM ABUMKEHUN NO HAKNOHHOW NJIOCKOCTY.
MccnepgoBaHme 3aBUCMMOCTM MYTH OT BPEMEHW NPU PaBHOYCKOPEHHOM ABUMKEHMUM.

N3mepeHmne yckopeHuns ceoboaHOro nageHus (pekomeHa08aHo MCNob3oBaHMe Lndposoin
nabopartopuu).

N3yyeHne aBUKEHMA Tena, bpoLIeHHOro ropu3oHTaAbHO. [poBepKa rmnoTesbl 0 NPAMON
NpPonopuMoHaAbHOM 3aBUCUMOCTM MEXAY AaNbHOCTbIO NONETA M HAYa/IbHOW CKOPOCTLIO Tena.

VlsyquMe ABUXEHNA TeNa N0 OKPYXKHOCTU C NMOCTOAHHOW MO MOAYNHO CKOPOCTbHO.
UccnepoBaHue 3aBUCMMOCTU Nepuoaa O6paLLI,EHMFI KOHUYECKOIro MaATHMKaA OT €ro napameTposB.

Tema 2. JnHamuKa.



MepBblit 3aKOH HbloTOHA. MIHepLUMaibHble CUCTEMbI OTCYETa. MPUHLMN OTHOCUTENbHOCTU anunes.
HeunHepumanbHble cucTeMbl OTCHETA (OnpeaeneHmne, NpMmMepsbl).

Macca Tena. Cuna. MNpuHLKUN cynepno3nummn cun.

BTopoli 3akoH HblOTOHa A5 MaTepuaibHOM TOUYKN.

TpeTuit 3akoH HbloTOHa A1 MaTepuaibHbIX TOYEK.

3aKOH BCEMUMPHOTO TATOTEHMA. IKBUBANEHTHOCTb FPaBUTALLMOHHOM U MHEPTHOM Macchl.

Cuna TAXKecTU. 3aBUCMMOCTb YCKOpEeHMA CBOHBOAHOIo NasLeHna OT BbICOTbI HaZ, MOBEPXHOCTbIO MAAHETbI U
oT reorpadmyeckoit WnpoTsl. [BuKeHne HebecHbIX Te 1 UX CNYTHUKOB. 3aKoHbl Kennepa. MNepsasn
KOCMMYEeCKas CKOPOCTb.

Cwna ynpyrocTtu. 3akoH lN'yka. Bec Tena. Bec Tena, ABUXKYLLErOCA C YCKOPEHUEM.

Cuna TpeHus. Cyxoe TpeHne. Cuna TPEHMUA CKOMIbXKEHUA U CU1a TPeHUS NokoA. KoadduumeHT TpeHus.
Cuna conpoTMBAEHUA NPU ABUNKEHUM TENA B XKUAKOCTU UK Fa3e, eé 3aBUCMMOCTb OT CKOPOCTH
OTHOCUTE/IbHOTO ABUNKEHMUS.

[asnenune. lmpgpocratnyeckoe gasneHune. Cnna Apxumena.

TexHU4YecKne ycTpomncTBa U TEXHOIOMMYECKME NPOLLECChI: MOALWUMHUKIN, ABUMKEHNE NCKYCCTBEHHbIX
CNYTHWUKOB.

JemoHcTpaumu.
HabntoaeHwe ABUXKEHUA TEN B UHEPLMAbHBIX U HEMHEPLUMAIbHBIX CUCTEMAX OTCYETA.
MpUHUMN OTHOCUTEIBHOCTY.

KaueHune ABYX LMAUHAPOB UK LLAPOB Pa3HOM MacCbl C OANHAKOBbLIM YCKOPEHNEM OTHOCUTE/IbHO
HEMHepPUMaNbHOW CUCTEMbI OTCHETA.

CpaBHeHMe paBHOAENCTBYIOLLEN NPUNOKEHHDBIX K TENY CUA C NPOU3BEAEHMEM MACChI TeNla Ha ero
YCKOpEHWe B UHEPLMANbHON CUCTEME OTCYETa.

PaBeHCTBO CWJI, BOSHMKAIOLWMX B pe3y/bTaTe B3auMOAencTema Te.
N3mepeHune macc No B3auMoaencTauio.

HesecomocTb.

Bec Tena npu yCKOpeHHOM NoaAbEME M NaZeHUMN.

LleHTpobeKHble MeXaHU3MbI.

CpaBHEHME CUN TPEHMA NOKOA, KAYEHUA U CKONIbKEHUA.
YUueHUYeCcKuUii 3KCNepuUMeHT, labopaTopHble paboTbl, MPaAKTUKYM.

M3mepeHne paBHOAENCTBYIOLWEN CUN NPU ABUKEHUM BPYCKa NO HAKNOHHOM NAOCKOCTH.



MpoBepKa rMnoTesbl O HE3aBUCUMOCTU BPEMEHU ABUKEHUA 6pycr<a MO HAaKNOHHOM NJOCKOCTU Ha
3alaHHOe pacCToAHME OT ero maccbl.

NccnepoBaHme 3aBUCMMOCTM CUA YNPYTOCTU, BO3HUKAIOLLMX B MPYXKMHE U pe3MHOBOM 0bpasLie, OT Ux
pedopmaumu.

N3yyeHne ABUKEHWA CUCTEMDI TEN, CBA3AHHbIX HUTbIO, NEPEKNHYTOM Yepes NErkui 610K.

N3mepeHune KoadpduUMeHTa TPEHMA NO BEANYMHE YIN0BOro KoadpduumeHTa sasmcumoctu FTp(N).
NccnepoBaHme asuxkeHna BpycKa No HaKIOHHOW NJIOCKOCTU € NepeMeHHbIM KO3OOULMEHTOM TPEHUS.
N3yyeHune aBUMKEHMA Fpy3a Ha BaNy C TPEHUEM.

Tema 3. CTaTuKa TBEPAOrO Tena.

AbcontoTHO TBEpPAOE Teno. MNocTynatenbHOe 1 BpalaTe/ibHOe ABUXKEHME TBEPAOro Tena. MOMEHT CUAbI
OTHOCUTEeNIbHO Ocu BpaLleHuA. MNnevo cunbl. CnoxeHne cun, NPUNONKEHHDbIX K TBEpAoMy Teny. LleHTp
TAMeCTU Tena.

YcnoBua paBHoBecua TBEPAOro Tena.
YcToitumBoe, HeycTonumneoe, 6e3pasnnyHoe paBHoBeCHeE.

TexHU4YecKme yCTPOMUCTBA U TEXHONOTMYECKME NPOLLECChI: KPOHLWTENH, CTPOUTENbHbIN KPaH, peluéTyaTble
KOHCTPYKLMMU.

JemoHcTpaumu.

Ycnosua paBHoBecuA.

Buabl paBHOBeCUA.

YUeHUYECKMI IKCNepPUMEHT, 1abopaTopHble paboTbl, MPAKTUKYM.
NccnepoBaHue ycnoBUin paBHOBECUS TBEPAOIO Tesla, MMEHOLLEro OCb BPaLLeHMs.
KoHCTpymMpoBaHMe KPOHLUTEMHOB M PAcYET CUA YNPYrocTu.

MN3yyeHmne ycToMunMBOCTM TBEPAOrO TENA, UMEIOLLLEro Naowaab onopsbl.

Tema 4. 3aKOHbI COXpaHEHMA B MeXaHUKe.

MMI’IYﬂbC MaTepmaanoﬁ TOYKH, CUCTEMbI MaTEPUA/IbHbIX TOYEK. Ll,eHTp MacCC CUCTEMbI MaTeEPUA/IbHbIX
To4yeK. Teopema O ABUKEHUU LeHTpa macc.

Nmnynbc cnnbl U U3MEHEeHMe Mmnyabea Tena.
3aKOH COXpaHeHUA umnynabca.

PeakTuBHOE ABUKEHME.



MOMEHT MMNY/IbCa MaTepPUabHOM TOUKK. MNpeacTaBieHNe O COXPaHEHUN MOMEHTA MMMY/bCa B
LEeHTPaNbHbIX NONSAX.

PaboTa cnibl Ha Manom U Ha KOHeYHOM nepemelteHuun. Mpaduyeckoe npeacTasieHmne paboTbl CUbI.
MoLlHOCTb CUAbI.

KnHeTtnueckas aHeprua MaTepmaanoﬁ TOYKMWN. Teopema 06 M3MEHEHUN KMHETUYECKOW HEprnmn
MaTepmaanoﬁ TOYKW.

MoTeHUManbHble M HeENOTEeHUManbHble cubl. NMoTeHunanbHasa aHeprus. NoTeHUnanbHaa sHeprusa ynpyro
aedbopMnpoBaHHOM NPY*KMHbI. MoTeHUnanbHasA SHepPrus Tesia B O4HOPOAHOM rPaBUTALMOHHOM Moe.
MoTeHuManbHan sHeprus Tena B rPaBUTaLMOHHOM NoJie OA4HOPOAHOTO LWapa (BHYTPM M BHE LWapa).
BTopas KocMmuuyeckan ckopocTb. TpeTbss KOCMUYECKasA CKOPOCTb.

CeAasb pa6OTbI HenoTeHuuanbHbIX CU C USMEHEHNEM MeXaHUYeCcKom HEPIrnm CUCTeMbl TeN. 3aKoH
COXpaHeHunA MeXaHNYeCKon SHeprun.

Ynpyrve v Heynpyrue CTO/IKHOBEHMUS.

ypaBHEHMe EEPHYI'IJ'IM AanAa M,u,eaanoﬁ KUNOKOCTU KaK cneacrtBme 3aKOHa COXpPaHEeHUA MexaHUYecKom
IHeprun.

TexHUYecKme yCTPOMCTBA U TEXHONOTMYECKME NPOLLECCHI: ABUKEHWE PAKET, BOAOMET, KONEp,
NPYXUHHbIA MUCTONET, TMPOCKoN, GUrypPHOE KaTaHMe Ha KOHbKax.

JemoHcTpaumu.

3aKOH COXpaHeHMA UMNynbCca.

PeaKkTnBHOe gBueHue.

N3mepeHne MOLLIHOCTU CUAbI.

N3meHeHWe sHeprun Tena nNpu cosepLieHnn paboTbl.

B3aumHble npespaweHnA KMHETUYECKOM U HOTeHLI,MaﬂbHOﬁ 3Hepl'l4|7| npu ,Cl,el\;ICTBMM Ha Tes10 CUANbI
TAXECTU N CUNbI YNPYTOCTU.

CoxpaHeHwue 3Heprum npm cBoboaHOM NageHuUM.

YYyeHNYeCcKmnit IKCnepumeHT, nabopatopHble paboTbl, NPAKTUKYM.

M3mepeHune nMmnynbca Tena no TOPMO3HOMY MyTW.

M3mepeHune CUbl TATM, CKOPOCTU MOAE/N 3NEKTPOMOBUNAA U MOLLHOCTU CUAbI TATK.
CpaBHeHMEe M3MEHEHUA MMMY/bCa TeNa C UMNY/IbCOM CUAbI.

MccnepgoBaHme CoXxpaHeHUa MMMYAbCa NPU YNpyrom B3anmMoaencTBum.

N3mepeHne KUHeTUYECKOWN SHEPTUM Tena N0 TOPMO3HOMY MyTH.



CpaBHeHMe N3MeHeHUA NOTEHLMANbHOM IHEPTUM NPYKUHbI C paboTol cunbl TpeHuA.
OnpegeneHune paboTbl CUbl TPEHUA NPU ABUKEHUM TeNa NO HAKNOHHOW NAOCKOCTW.
Pasgen 3. MonekynapHaa Gusnka 1 TepMmogMHaMmKa.
Tema 1. OcHOBbI MONEKY/IAPHO-KUHETUYECKON TEOPUM.

OCHOBHblE NONOXKEHNA MONEKYNAPHO-KMHETUYecKol Teopumn (MKT), nx onbiTHoe 060CcHOBaHMe.
Ondodysna. BpoyHOBCKOe ABMKEHME. XapaKTep ABUKEHUA U B3aUMOLENCTBUA YacTUL, BELLECTBa.
Mogenn CTpoeHus rasos, XKUAKOCTEN N TBEPAbIX TEN N 06BACHEHWE CBOMCTB BELLLECTBA HA OCHOBE 3TUX
mozenei. Macca u pasmepsbl mosiekyn (atomos). KonnuecTso Bewectsa. NoctosaHHan ABoragpo.

Tennosoe paBHoBecue. TemnepaTtypa u cnocobbl eé nsmepenus. LLikana temnepatyp Llenbcus.

Mogenb naeanbHoOro rasa B MONEKYNAPHO-KMHETUYECKON TeOPUM: HaCTMLbl ra3a ABUMKYTCA XaOTUUYECKM
M He B3aMMOAENCTBYIOT APYT C APYTOM.

la30Bble 3aKOHbI. YpaBHeHne MeHgeneesa—KnaneipoHa. AbcontoTHan TemnepaTtypa (LWwkKana
Temnepatyp KenbBuHa). 3akoH [lanbToHa. M3onpouecchl B aeaibHOM rase ¢ NOCTOAHHbIM KO/IMYECTBOM
BelecTBa. [paduyeckoe npeacTaBaeHNE N30MNPOLECCOB: U30TEPMA, N30X0pa, n3obapa.

CBA3b MEXAY AaBNEHMEM U CPeAHEN KMHETUYECKOW SHeprei nocTynaTe/ibHOro Ten/1I0BOro ABUM»eHUs
MONEKYN UAEaNbHOro ra3a (OCHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKON TEOPUM MALaNbHOIo
rasa).

CBA3b abCO/IIOTHOM TeMNepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CPeaHEN KUHETUYECKOM aHepruen
NnocTynaTesibHOro Ten/J0BOro ABUXKEHNS e€ YyacTul,

TexHuyeckue yCTpOVICTBa N TEXHONOTrNYeCKMe npoueccbl: TEPMOMETP, 6apomeTp, nonyyeHue
HaHOMaTepnanos.

JemoHcTpauun.

Mogaenu ABUXKEHUA YacTuL, BelecTsa.

Mogaenb 6poyHOBCKOrO ABUKEHMA.

BnaeoponuK ¢ 3anuncoto peanbHOro 6poyHOBCKOrO ABUKEHMS.
Onddysna KugKocten.

Mogenb onbiTa LWTepHa.

MpuTaxeHne monekyn.

Mogaenu KpUCTanamyecknx peLléTok.

HabntopeHue n nccnefoBaHue M30MNpoLLEeCcCoB.

YYyeHUYEeCcKUIt IKCNepuMeHT, nabopatopHble paboTbl, NPAKTUKYM.



MccnepgoBaHMe npolecca yCTaHOB/EHUA TEN/I0BOrO PaBHOBECUA MPU TENI00BMEHE MeKay ropsayeit u
XONIOAHOWN BOLOWN.

M3yuyeHne n30TepmmnYECKoro npoLecca (peKomeH40BaHO UCMOb30BaHKe LMbpoBoi nabopaTopuu).
MN3yyeHmne n3oxopHoro npotiecca.

MN3yyeHne nsobapHoro npotiecca.

MpoBepKa ypaBHEHMA COCTOAHMA.

Tema 2. TepmoanHammKa. Tennosble MallUHbI.

TepmoamHammyeckas (TA) cuctema. 3agaHne BHELWHMUX YCAOBUIM ANA TePpMOANHAMNYECKON CUCTEMDI.
BHewwHMe 1 BHYTPeHHMEe NapameTpbl. [apameTpbl TEPMOANHAMUYECKON CUCTEMbI KaK cpegHue
3HAYEHMA BE/IMYMH, OMUCHIBAIOLWMNX €€ COCTOAHNE Ha MUKPOCKOMMUYECKOM YPOBHE.

Hynesoe Havano TepmoanHammKkn. Camonpomn3BosibHan pefakcauma TepmMoguHaMUIYECcKon CUCTEMbI K
TENNOBOMY PaBHOBECHUIO.

Mogenb naeanbHoro rasa B TepMoAMHAMUKE — CUCTEMA YPaBHEHWI: ypaBHeHWe MeHaeneesa—
KnaneipoHa v BblparkeHue g BHYTPEHHEN SHeprnn. YCnoBmna NPUMEHMMOCTU 3TOM MOAENN: HU3KasA
KOHLEHTPaLLMA YacTuL, BbICOKME TemnepaTypsbl. BoipaxkeHne o BHYTPEHHe 3HeprumM o4HOaTOMHOTO
naeanbHoOro rasa.

KBasucraTmyeckme n HectaTMyecKme npoLeccobl.

dnemeHTapHana paboTta B TepMmoamMHamuke. BoluncaeHne paboTbl No rpaduky npouecca Ha pV-
anarpamme.

Tennonepeaaya Kak cnocob M3MeHeHUsi BHYTPEHHEM SHEPTUN TePMOANHAMNYECKOM cuctembl b6e3
coBeplieHMna paboTbl. KOHBEKUUSA, TENIONPOBOAHOCTb, U3/yYeHME.

Konnyectso TennoTbl. TENI0OEMKOCTb TeNa. YAenbHaa U MONAPHaAA TENJ0EMKOCTU BeLecTBa. YpaBHeHue
Maliepa. YaenbHana TennoTa cropaHua Tonimea. PacyéT KonmyecTBa TEN/IOTbI NPKU Tenaonepeaaye.
MoHsTHe 06 agnabaTHOM npouecce.

MepBbili 3aKOH TEPMOANHAMUKM. BHYTpeHHAA aHeprua. KonnuecTBo TennoTbl U paboTa Kak mepbl
N3MEHEHWA BHYTPEHHEN 3HePrMm TepMOAMHAMMNYECKON CUCTEMBI.

BTopoli 3aKoH TepMOANHAMUKM 414 PaBHOBECHbIX MPOLECCOB: Yepes 3a4aHHOEe paBHOBECHOe
COCTOAHME TEPMOLMHAMMUYECKON CUCTEMBI NPOXOAUT eANHCTBEHHANA agnabarta. AbcontoTHan
Temneparypa.

BTopoli 3aKOH TepMOANHAMUKM 411 HEPABHOBECHbIX NPOLLECCOB: HEBO3MOXKHO Nepeaath TeNoTy oT
b6onee xonogHoro Tena K bonee Harpetomy 6e3 komneHcauum (Knaysumyc). HeobpaTtmocTb NPUPOLHbLIX
NpoL,EeccoB.

MPUHLMMbI AeNCTBUA TenaoBbIX mawuH. KMNA.

MakcumanbHoe 3HadveHune KA. Lnkn KapHo.



IKONOrMYECcKMe acneKTbl MCNOb30BaHUA TENNOBbIX AsuraTteneil. Tennosoe sarpAasHeHne oKpyKatoLel
cpeapl.

TexHnYecKme yCTPOCTBa U TEXHONOTMYECKMUE MPOLLECChI: XON0AUNbHUK, KOHOULMOHEP, AU3e/bHbIN U
KapblopaTopHbIN ABUraTenn, naposas TypbuHa, NoayyeHne CBEPXHU3KMX TeMNepaTyp, yTUAN3aLmsa
«TEMNI0BbIX» OTXOA0B C MCMONb30BaHMEM TEMNI0BOro Hacoca, yTuan3auma 6MoopraHMYeckoro Tonanea
AN BbIPabOTKM «TEMI0BOM» U 3NIEKTPOIHEPTUN.

JemoHcTpaumu.

N3meHeHMe TemnepaTypbl Npy agMabaTMYyecKom pacliMpeHmun.
Bo3aywHoe orHuBo.

CpaBHeHMe yaenbHbIX TeNJI0OEMKOCTEN BELLLECTB.

Cnocobbl UI3MEeHEHUs BHYTPEHHEN 3Heprum.

NccnepoBaHune aguabaTHoro npotecca.

KomnbtoTepHble Moaenn TeENAOBbIX ABUraTeNen.

YUeHUYeCcKuMii IKCNepuMeHT, 1abopaTopHble paboTbl, MPaKTUKYM.
N3mepeHune yaenbHOM TENN0EMKOCTH.

NccnepoBaHWe npoLlecca OCTbiBaHMA BELLECTBA.
NccneposaHne agnabaTHoOro npotecca.

MN3yyeHne B3aMMOCBA3N SHEPTUN MEKMOJEKYNAPHOIO B3aUMOAENCTBUS U TEMMNEPATYPbLI KUNEHUA
KUAKOCTEN.

Tema 3. ArperaTHble COCTOAHUA BeLLECTBa. ®asoBble nepexogbl.
I'Iapoo6paaoBaHlAe N KOHAEHCaLUunA. McnapeHme W KnneHue. YaenbHaa tennora HapOOGpBBOBaHMH.

HacblweHHble 1 HeHacbIWeHHble napbol. KauecTBeHHadA 3aBMCUMOCTb MNAOTHOCTU U AaBNEHUA
HACbIWEHHOro napa ot TemnepaTtypbl, UX HE3aBUCUMOCTb OT 06BbEMa HacCbIWEHHOro napa. 3aBUCUMMOCTb
TemnepaTtypbl KUNEeHUA OT AaB/1eHUA B XXUOKOCTU.

BnaxHOCTb BO3ayxa. ABCONIOTHANA U OTHOCUTE/IbHAA BAAKHOCTb.

Teépaoe Teno. Kpucranamyeckue n amopdHole Tena. AHM30TPONUA CBOMUCTB KpUCTannos. MaasneHue un
KpucTannunsaums. YgenbHana Tensota naasneHus. Cybanmaums.

Jedopmaumm TBEpaoro Tena. PactaxkeHune u cxkatune. Cagur. Moaynb HOHra. Mpegen ynpyrux
nedopmaumi.

TennoBoe pacliMpeHmne KNLKocTen U TBEpAbIX Ten, 06bEMHOE U IMHEHOEe paclnpeHne. AHFapMOHM3M
TENNOBbIX KONebaHUI YacTUL, BELLLeCTBA KaK MPUYMHA TENNOBOIO PaclUMPeHMA Ten (Ha KauecTBEHHOM
YpOBHe).



MpeobpasoBaHue sHepPrnK B $pa3oBbIX Nepexosax.
YpaBHeHue Tennosoro 6anaHca.

MoBepxHOCTHOEe HaTaxeHue. KoadduumeHT NOBEPXHOCTHOIO HaTAMXKEHUA. KanuanspHble ABAEeHUA.
[aBneHune noa UCKPUBAEHHOW NOBEPXHOCTbIO KuaKkoctu. Popmyna Jlannaca.

TexHuyecKkne yCTpOﬁCTBa N TEXHONTOTUYECKME npoLececbl: XXUAKne Kpucrtaaabl, COBpeMeHHbIE
maTepuanbl.

JemoHcTpauun.

Tennosoe pacwmpeHume.

CBolicTBa HACbILWEHHbIX NapPOB.

KnneHue. KuneHune npm NOHMKXEHHOM AaBAEHUMN.

N3mepeHMe cnabl MOBEPXHOCTHOIO HAaTAXKEHMA.

OnbITbl C MbI/IbHBIMWU MIEHKAMMU.

CmaumsaHme.

KanunnapHole asneHuma.

Mogaenn HeHbIOTOHOBCKOM UAKOCTHU.

Crnocobbl U3SMepeHUs BNAaXKHOCTU.

NccnepnoBaHWe HarpeBaHUA M MIaBAEHUA KPUCTANIMYECKOTO BeLLecTBa.
Buapbl aepopmaumii.

HabnogeHne manbix gedpopmaumi.

YUeHUYECKMI IKCNepPUMEHT, labopaTopHble paboTbl, MPAKTUKYM.
MN3yyeHne 3aKOHOMEPHOCTEM UCNapeHmns KUOKOCTEN.

N3mepeHune yaenbHOM TeNNOTbI NAaBAEHUA NbAa.

MN3yyeHune CBOMCTB HaCbILWEHHbIX NapoB.

N3mepeHune abcontoTHOM BNAXKHOCTU BO3A4yXa M OL,eHKa MacCbl MapoB B NOMELLEHUM.
N3mepeHne KoappmuneHTa NOBEPXHOCTHOIO HATAXKEHMA.

N3mepeHne moayna tOHra.

NccnepoBaHune 3aBUCMMOCTM gedopmaLmmn pe3mHoBoro obpasua oT NPUIOKEHHOW K HEMY CUAbI.

Pasgen 4. dnekTpoanHammKa.



Tema 1. dneKkTpuyeckoe none.

dneKkTpUsaLmA Ten U eé NPoABAEHUA. DNEKTPUUECKUN 3apaa. [lBa BUAA SINeKTPUYECKUX 3apAaaos.
MPOBOAHUKM, ANINEKTPUKN U NOAYNPOBOAHUKU. DNEMEHTAPHbIN 31eKTPUYECKMI 3apaj. 3aKOH
COXPaHEHMUA 3/IEKTPUYECKOro 3apAaa.

BsaumogelicTeme 3apafoB. ToyeyHble 3apaabl. 3akoH KysoHa.
dneKTpuueckoe nose. Ero AeicTBME Ha 3/1EKTPUYECKME 3apaabl.

HanpsaKEHHOCTb 3NeKTPUYECKOro nons. NMpobHbIi 3apaa. JIMHUK HanPAXKEHHOCTU 31EKTPMUYECKOro Nons.
OfHopoAHOe 3N1eKTpUYecKoe nosne.

MoTeHUMabHOCTb 3/1eKTPOCTAaTUYECKOro NosA. Pa3sHOCTb NOTeHUManos 1 HanpsaxeHue. MNoteHumanbHas
3Heprua 3apAaa B a/eKTpocTaTyeckom nose. MoTeHuman anekTpoctaTuyeckoro nons. Ceasb
HaNPAXKEHHOCTM NONA U Pa3HOCTM NOTEHLMANOB A/1A INEKTPOCTaTUUYECKOro Nons (Kak oAHOPOAHOrO, TaK
W HEOAHOPOAHOrO).

MPUHUMN CYyNeprno3nLnmn 31eKTPUYECKUX NoNEeN.

Mone ToyeyHoro 3apsga. MNone paBHOMepHO 3apsKkeHHoM cdepbl. Nosie paBHOMEPHO 3apPAKEHHOTO MO
06bEMY LWapa. Mone paBHOMEPHO 3apAKEHHO 6eCKOHeYHOW NAOCKOCTU. KapTUHbI IMHUIA
HaMNPAXKEHHOCTM 3TUX MONEN M SKBUMOTEHLMAbHbIX MOBEPXHOCTEN.

MpPOBOAHUKM B 3N1EKTPOCTAaTUYECKOM NoOJIie. YCNOBUE PaBHOBECUSA 3apAa0B.

JV3NeKTpUKM B 3/IEKTPOCTATUYECKOM none. [JManeKkTpnyeckas NpoHULLaeMOCTb BELLLeCTBa.
KoHgeHcaTop. DNeKTPOEMKOCTb KOHAEHCATOPA. D/IEKTPOEMKOCTb NMIOCKOro KOHAEHcaTopa.
MapannenbHoe coeanHeHMe KOHAEHCATOPOB. [locieaoBaTelbHOE COeAMHEHME KOHAEHCATOPOB.
DHeprua 3apsarKeHHOro KoHAeHcaTopa.

[BuKeHMe 3apsarKeHHOM YacTuLbl B O4HOPOLHOM 3/IEKTPUYECKOM MOE.

TexHUYecKme yCTPOoCTBa U TEXHONOTMYECKMUE MPOLLECChI: 3N1EKTPOCKON, 31EKTPOMETP,
3NeKTpocTaTUYeCcKan 3allmTa, 3a3eMNeHne 31eKTponpmbopos, KoOHAEHcaTopbl, reHepaTop BaH ae
lpaada.

JemoHcTpaumu.

YCTPOWMCTBO U NPUHLUN AEUCTBUA 3/IEKTPOMETPA.
dneKTpuYecKoe MnoJsie 3apAXKEHHbIX LIAPUKOB.
dneKTpUYecKoe nose AByX 3apAKEeHHbIX NAACTUH.

Mogenb aneKkTpocTaTuyeckoro reHepaTopa (BaH ae Mpaada).
MpPOBOAHUKM B 3INEKTPUYECKOM Noe.

3ﬂeKTpOCTaTMLIeCKa‘iI 3awumTa.



YCTPOMCTBO M AENCTBME KOHAEHCATOPA NOCTOAHHOMN M NepeMeHHON EMKOCTH.

3aBUCUMOCTb 31EKTPOEMKOCTM NAOCKOrO KOHAEHCATOPa OT NIOWAAN NAACTUH, PACCTOAHUA MEXKAY HUMM
W OAN3NEKTPUYECKON NPOHULAEMOCTHU.

JHeprus 3NeKTPUYECKOro Mo 3apAKEHHOro KoHAeHcaTopa.

3apAgKa v paspsagKa KoOHAEeHcaTopa Yepes pesuncTop.

YYyeHUYeCcKMit IKCNepuMeHT, nabopaTopHble paboTbl, NPAKTUKYM.

OueHKa cua B3aMMOAENCTBUA 3aPAKEHHDBIX Te.

HabntopeHve npeBpalleHnsa 3HePrnn 3apaKeHHOro KOHAEHCATopa B S3HEPTUIO U3/TyYeHUA CBETOAMOAa.
M3yyeHne NpoTeKkaHUA TOKa B Lienu, cogepKallein KoHgeHcaTop.

PacnpeneneHne pasHoOCTM NOTeHUMAN0B (Haﬂpﬂ)-KeHMﬂ) npu nocneanosatesibHOM coeagmMHeEHNN
KOHAEHCATOpPOB.

NccnepnoBaHue paspasa KOHAEHCATOpa Yepes pesncrop.

Tema 2. NoCTOSIHHbIN 9NEKTPUYECKNI TOK.

Cvna ToKa. NOCTOAHHbIN TOK.

Ycn0BMA CyLLEecTBOBaHUA MOCTOAHHOrO 3/1EKTPUYECKOro ToKa. MIcTouHMKM ToKa. Hanpsaxenve U n 34C &.
3akoH Oma A1 yyacTka uenu.

JneKTpuyeckoe ConpoTMaaeHue. 3aBUCUMOCTb COMPOTMBAEHMA OAHOPOAHOIO NPOBOAHMKA OT ero
O/VHBI M NAOWAAM NONepeYyHoro ceveHns. YaenbHoe conpoTuBaeHNE BeLLecTBa.

MocneposatenbHoe, NapaanesbHoe, CMeLAHHOe CoeAMHEHNE NPOBOAHMKOB. Pacuét pa3BeTBNEHHbIX
afiekTpmyeckmx uenen. Mpasuna Knupxroda.

PaboTa asiekTpuyeckoro Toka. 3akoH [xxoyna—/leHua.
MoLHOCTb 9N1eKTPUYECKOro TOKa. TensoBad MOLWHOCTb, Bblaensemasn Ha pe3ncTope.

3/1C 1 BHyTpeHHee CoNpoTUBNEHUE UCTOYHMKA TOKA. 3aKoH OMa AnA NONHOM (3aMKHYTOM)
3NeKTpuYecKkol uenn. MoLHOCTb MCTOYHMKA TOKa. KopoTKoe 3amblKaHue.

KOH,CI,EHcaTOp B LLenn NOCTOAHHOIO TOKa.

TexHUYecKme yCTPOMCTBa U TEXHOOTMYECKME NPOLLECChI: aMMNEPMETP, BOSIbTMETP, PEOCTaT, CYETUMK
3N1eKTPUYECKOI SHEPrUK.

JemoHcTpauun.

N3mepeHune cubl TOKA M HanpsxKeHus.



UccnepoBaHme 3aBMCMMOCTU CU/Ibl TOKA OT HaNpPAXeHUa A1A pe3nucTopa, 1amnbl HaKaaMBaHUA U
csetoauoaa.

3aBMCMMOCTb COMPOTUBEHUA LUINHAPUYECKUX MPOBOAHUKOB OT AJINHbI, NJIOLWAAN NONepPeYyHoro
CceYeHus 1 maTepuana.

UccnepoBaHne 3aBUCUMOCTU CUAbI TOKA OT CONPOTUBJIEHMA NPU NOCTOAHHOM HaMNpPAXeHUN.

Mpamoe namepeHne 3C. KopoTKoe 3amblKaHUWe rasibBaHUYECKOTrO 3/IEMEHTA U OLEHKA BHYTPEHHEro
COMpPOTUBAEHMUA.

Cnocobbl coegMHeEHNA NCTOYHUKOB TOKa, IJC baTapei.

NccnepoBaHWe pa3HOCTM NOTEHLMANOB MEXKAY NONOCAaMM UCTOYHUKA TOKa OT CUJIbl TOKA B Lenu.
YUeHNYECKMN IKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

NccnepoBaHWe cMeLwaHHOro coeaMHEeHUA pe3ncTopos.

N3mepeHune yaenbHOro conpoTMBAEHUA MPOBOAHMKOB.

NccnepoBaHmne 3aBUCMMOCTM CUJIbl TOKA OT HAMPAXKEHWA ONA 1aMIbl HAKa/IMBAHMA.

YBenuueHune npegena usmepeHua amnepmetpa (BosbTmMeTpa).

N3mepeHune 3C 1 BHyTpEeHHEro CoONnpoTUBAEHMA UCTOYHMKA TOKA.

Nccneposanne 3aBucumocty 3C ralbBaHMYECKOrO 3/1eMeHTa OT BpeMeHM NPU KOPOTKOM 3aMbIKaHUMN.
NccnepoBaHune pa3HOCTU NOTEHLMAN0B MEXAY NOAOCAMM UCTOYHMKA TOKA OT CUJIbl TOKA B LLeMK.
NccnepoBaHme 3aBUCMMOCTM NOSIE3HON MOLLLHOCTM UCTOYHMKA TOKa OT CU/bI TOKa.

Tema 3. TOKM B pa3nmyHbIX cpesax.

JneKTprueckan NpoBOAUMOCTb Pa3/INYHbIX BELLECTB. INEKTPOHHAA NPOBOAMMOCTb TBEPAbIX METAN/O0B.
3aBMCMMOCTb CONPOTMBAEHUA METaN/I0B OT TemnepaTypbl. CBEPXNPOBOAMMOCTb.

dNeKTpUYEcKmnii TOK B Bakyyme. CBOMCTBA 3/IEKTPOHHbIX MYYKOB.

MonynposoaHuKM. CO6CTBEHHAA M NPMMECHaA NPOBOAMMOCTb NOAYNPOBOAHMKOB. CBOMCTBA p—N-
nepexoaa. MonynposoaHMKoBbIe NpUbOpbI.

3ﬂeKTpMHeCKMﬁ TOK B 3/IEKTPO/IUTAX. 3I'IEKTpOﬂMTM‘-IECKaF| anccoumnauuna. 3ﬂeKTpOJ'IM3. 3aKOHbI Cbapa,u,eﬂ
ANnAa a3N1eKTpoan3a.

JNeKTpUUYECcKnii TOK B rasax. CamocToATe NIbHbINA M HECAMOCTOATE/IbHbIN Pa3paa. PasanyHblie TUNbI

camocToATeNbHOro paspaga. Monanua. MNaasma.

TexHUYecKme yCTponCcTBa U NPaKTUYECKOE NPUMEHEHWE: ra30paspAaHbIE IaMIbl, SN1EKTPOHHO-/y4eBas
Tpy6Ka, NoNynpoBoAHMKOBbIE NPMBOpPbLI: AM0A4, TPAH3MCTOP, $OTOANOA, CBETOAMOA, Fa/IbBaHNKa,
paduHMpOBaHME MeaM, BbiNaBKa aslOMUHNA, S/1IEKTPOHHAA MUKPOCKONUA.



JemoHcTpauun.

3aBMCMMOCTb COMPOTUBNEHMA METANNOB OT TEMNEpPaTypbI.
MpoBOANMOCTb 3/1EKTPOINTOB.

3aKoHbl an1ekTponunsa Papages.

NcKpoBoi pa3pas M NpoBOANMMOCTb BO3AyXa.

CpaBHeHMe NPOBOAMMOCTM METaN10B 1 NOJYNPOBOAHNKOB.
OAHOCTOPOHHSAA NPOBOAMMOCTb ANOAA.

YUeHMUYECKMN SKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.
HabntoaeHune anekTponnsa.

N3mepeHune 3apsaa 04HOBANEHTHOMO MOHA.

NccnepoBaHne 3aBUCMMOCTM CONMPOTUBEHUS TEPMOPE3UCTOPA OT TEMMEPATYpPbI.
CHATME BONbT-aMMEPHOM XapaKTePUCTUKN Anoaa.

PU3MYECKNIN NPAKTUKYM.

Cnocobbl n3amepeHus GU3NYeCcKUx BEMUYUH C UCMONb30BAHMEM aHAIOTOBbIX U LUPOBbIX
N3MepUTENIbHBIX MPUBOPOB U KOMMNBIOTEPHbIX AATYMKOBbLIX CUCTEM. ABCONIOTHbIE U OTHOCUTENbHbIE
NOrpPeLHOCTM M3MepeHnin Gusnyecknx senymH. OLeHKa rpaHuL, NOrpeLHoCTeN.

MpoBeaeHMe KOCBEHHbIX U3MEPEHUIA, UCC/IeA0BaHMNIN 3aBUCUMOCTEN PU3MUYECKMX BEJIMYMH, MPOBEPKA
npeaaoXKeHHbIX rmnoTtes (BbIbop 13 paboT, onUcaHHbIX B TEeMaTUYECKMX pa3aenax «YyeHUUYeckni
3KcrnepumeHT, nabopatopHble paboTbl, MPAKTUKYM»).

MexnpegmeTHble CBA3N.

MN3yyeHne Kypca pu3mkm yrnybnéHHoro yposHa B 10 Knacce ocyLecTBASETCA C Y4ETOM COAepKaTeNbHbIX
MeXKNPeAMETHbIX CBA3EN C KYPCaMM MaTeMaTUKK, BUoAOrMK, Xummm, reorpadmm u TEXHONOTUN.

MerKnpegMeTHble NOHATUSA, CBA3AHHbIE C U3yYEeHNEM METOL0B HayYHOTO NO3HAHUA: ABEHWE, Hay4HbIN
daKT, runoTesa, pusMyeckan BeANUYMHA, 3aKOH, Teopusa, HabAloAeHNE, SKCNEPUMEHT, MOAEeIMPOBaHME,
MoZe/b, USMEPEHNE, NOrPELLHOCTU U3MEPEHNI, n3MmepuTenbHble Npmnbopsl, undposaa nabopaTopus.

MaTtemaTuKa: pelieHme cuctembl ypaBHeHU. JInHelHaa GyHKUMA, napabona, runepbona, ux rpadmkn
cBOMCTBa. TPUrOHOMETPUYECKNE PYHKLMMU: CUHYC, KOCUHYC, TAHFEHC, KOTAHTEHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M UX MPOEKLMMN Ha OCU KOOPANHAT, C/IOXKEHNE BEKTOPOB.

Buonorus: mexaHn4yeckoe ABUMXKEHUE B XKUBOM npupoae, audpdysns, ocMoc, TeNI100O6MeEH KUBbIX
OpPraHM3MOB, TEMJ/IOBOE 3arpA3HEHe OKPYrKatoLen cpesbl, yTMAn3aLmsa 6MoopraHMYeckoro Tonamea
ONs BbIPabOTKM «TENN0BOMY U 3NEKTPO3HEPTUU, NOBEPXHOCTHOE HATAKEHME U KaNUANAPHbIE AB/EHUA B
npupoae, 3NeKTPUYECKNe ABIEHUA B }KUBOW NpUpoae.



XMMUA: AUCKPETHOE CTPOEHME BELLLECTBA, CTPOEHUE aTOMOB M MOIEKY/, MO/b BeLLecTBa, MoApHasn
macca, nojlydeHme HaHOMaTepKuasos, TENNOBbIE CBOMCTBA TBEPADIX T, KUAKOCTEN M ra3os, KuaKme
KPUCTaNAbl, 31eKTPUYECKMe CBOMCTBA METaN0B, 3N1eKTPONMTUYECKan AUCCoLMaLMS, raNbBaHNKa,
3NEeKTPOHHAA MUKPOCKONKUA.

Feorpadua: BAaXKHOCTb BO34yXa, BETPbI, BapomeTp, TepMOMETP.

TexHonorus: npeobpasoBaHne ABUKEHWUI C UCMONb30BAHUEM MEXAHU3MOB, YYET CYXOTO U XKUOKOTO
TPEHUA B TEXHUKE, CTAaTUYECKUE KOHCTPYKLMN (KPOHLWITEMH, pelwéTyaTble KOHCTPYKLMK), UCNOAb30BaHUE
3aKOHOB COXPaHEHUA MEXaHWKM B TEXHMKE (TMpOCKoN, BOAOMET U Apyrue), ABUraTeNb BHYTPEHHEro
CropaHus, naposas TypbuHa, 6bITOBOM X0N04AUNbHUK, KOHAULMOHEP, TEXHONOTMW NONYyYeHUs
COBPEMEHHbIX MaTepManos, B TOM YMCAe HaHOMATEPMANOB, U HAHOTEXHOJIOMMK, SN1eKTPOCTaTUYeCKasn
3aluMTa, 3a3eM/IeHMe 3/1eKTPonpnbopoB., rasopaspaaHbie aMnbl, NONYNPOBOAHNKOBbIE NPUBOPSI,
rasbBaHMKa.

11 KNACC

Pasgen 4. dnekTpoanHamumKa.
Tema 4. MarHuTHOe none.

B3anmogelicTBne NoCTOAHHbIX MarHUTOB W NPOBOAHUKOB C TOKOM. MarHutHoe none. BekTop marHuTHoM
MHAYKUMW. TIPUHUMN Cyneprno3nLmMmM MarHUTHbIX nosiei. JIMHUM MarHUTHON UHAYKLMN.

MarHuTHOe noJie NPOBOAHMKA C TOKOM (NMPAMOro NPOBOAHWKA, KAaTYLIKM U KPYroBOro BMTKa). OnbIT
dpcTepa.

Cvna Amnepa, e€ HanpaB/aeHne n Moayb.

Cuna flopeHua, eé HanpasBaeHne U Mmoaynb. [ABuxKeHNe 3apAKeHHOM YacTULbl B OAHOPOAHOM
MarHuTHom none. Pabota cunbl JlopeHua.

MarHuTHOe nose B Bew,ecTse. q)eppOMaFHETMKVI, napa- n guamarHeTnKku.

TexHUYecKme yCTPOMCTBa U TEXHOIOTMYECKME MPOLLECChl: MPUMEHEHNE NMOCTOAHHbIX MarHUTOB,
3/IeKTPOMarHMTOB, TECTEP-MYNbTUMETP, 3NEKTpoasuraTeb AKobu, yCKOpUTENN 31eMEHTapHbIX YacTuL.

JemoHcTpauun.
KapTWHa AMHUIA MHAYKLUW MAarHUTHOTO NOASA NO0COBOr0 U NOAKOBOOOPA3HOrO NOCTOAHHbIX MAarHUTOB.

KapTMHa JIMHUI MarHUTHOM MHOYKUWK oA ANMNHHOIO NpAMOro nposoAHMKa N 3aMKHYTOIo Ko1bLLeBoro
NpPoOBOAHWUKA, KAaTYLWKN C TOKOM.

B3aMMOAeV1CTBMe ABYyX NPOBOAHWMKOB C TOKOM.

Cvna Amnepa.



[Jenctene cunbl JIopeHua Ha MOHbI 31EKTPOAMUTA.

HabntopeHve ABUXKEHUA NyYKa 3/1EKTPOHOB B MAarHUTHOM MoJie.

MPUHLMN AeNCTBUA SINEKTPON3MEPUTENBHOTO NPMBOpPa MarHUTO3IEKTPUYECKOM CUCTEMDBI.
YueHNYeCKMin IKCNePMMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.
NccnepoBaHne MarHUTHOIO NOAA NOCTOAHHbBIX MarHUTOB.

NccnepoBaHue cBoMCTB GeppoMarHeTMKoB.

NccnepoBaHue felAcTBMA NOCTOAHHOIO MarHMTa Ha PAMKy C TOKOM.
N3mepeHue cunbl Amnepa.

MN3yyeHne 3aBMCMMOCTM cubl AMNEpa OT CUJIbl TOKaA.

OnpeaeneHme MarHUTHOM MHAYKUUM HAa OCHOBE M3MepeHUa cuabl AMnepa.
Tema 5. dnekTpomarHUTHaA UHAYKLUUA.

fiBNeHne sNeKTPOMArHUTHOM MHAYKUMK. MOTOK BEKTOPA MarHUTHOM MHAYKLUMKU. DAC NHAYKUMMK. 3aKOH
3NeKTPOMarHMTHOM nHaykumm ®apanen. Buxpesoe anektpuyeckoe nosne. Toku dyko.

34C vHAYKUMK B NPOBOAHMKE, ABUXKYLLEMCA B OAHOPOAHOM MarHUTHOM noe.
Mpaswuno JleHua.

NHAYKTMBHOCTb. KaTylwKa MHAYKTUBHOCTM B LLENM NOCTOAHHOTO TOKa. flBneHne camonHaykumm. 34C
CaMOUHAYKLUM.

DHeprnsa MarHUTHOIO MOA KaTYLWKKU C TOKOM.
DNeKTpoMarHMTHoe none.

TexHU4YecKme yCTPOMCTBa U TEXHOIOMMYECKMNE MPOLLECChI: MHAYKLMOHHAA Medb, CoONeHoUa, 3aluTa oT
3NeKTpU3aL MM Ten NP ABUNKEHUU B MarHUTHOM Nose 3emnu.

JemoHcTpaunn.

HabntoaeHuve ABNEHUSA 3NEKTPOMArHUTHOM MHAYKLUNMN.

Nccneposanme 3asucmmoctt 34C MHAYKUMKN OT CKOPOCTU M3MEHEHUA MAarHUTHOIO NOTOKaA.
Mpaswuno JleHua.

MageHne marHuTa B a/loOMUHUEBOM (MeaHOoI) Tpybe.

ABNeHne caMoMHAYKUMN.

UccneposaHue 3asucnmoctn 3C camonHAYKLUM OT CKOPOCTM M3MEHEHUA CUJIbl TOKA B LEenu.

YueHMYeCKMin IKCNEePUMEHT, 1abopaTopHble PaboTbl, MPaKTUKYM.



NccnepoBaHne ABNEHUSA 3NEKTPOMArHUTHOM MHAYKLUNN.
OnpeaeneHne NHAYKLUMM BUXPEBOIO MarHUTHOrO NOAS.
NccnepoBaHune ABNEHUSA CAMOUHAYKLUN.

CbopKa MoAeNn 3N1eKTPOMarHMTHOro reHepaTopa.
Paspen 5. KonebaHusa v BoaHbI.

Tema 1. MexaHn4yeckne KonebaHus.

KonebatenbHan cuctema. CBobogHble KonebaHus.

FapmoHuYeckne KonebaHua. KnHematmyeckoe n AMHaMMUUYECKOE ONrcaHMe. IHEPreTUYecKoe onmncaHune
(3aKOH coxpaHeHus mexaHMYecKon aHeprun). BoiBog AMHAMNYECKOT0o ONNCaHNA FAPMOHUYECKUX
Ko/iebaHMM N3 NX IHEPTreTUYECKOrO U KNHEMATMYECKOIO ONMCaHUA.

Amnauntyaa n ¢asa KonebaHuit. CBA3b aMnAnTyAbl KoNebaHMN UCXOAHOM BEIMYMHDI C aMMNUTYAaMU
KoJiebaHM e€ CKOPOCTU M YCKOPEHMUA.

Mepvofa 1 YactoTa KonebaHwuid. Mepuod manbix cBOOOLAHbIX KOJlebaHNI MaTeEMATUUYECKOTO MAATHUKA.
Mepuosd cBo6OAHbIX KOIebaHNIN NPYKMHHOTO MAATHUKA.

MoHATME 0 3aTyxatowmnx KonebaHumax. BolHyKAeHHble KoiebaHuA. Pe3oHaHC. Pe3soHaHcHas Kpueas.
BansHMe 3aTyxaHMA Ha BUA PE30HAHCHON KpnBon. ABTokonebaHums.

TexHWYecKme yCTPOMCTBa U TEXHOIOTUYECKNE NPOLLECChl: METPOHOM, Yacbl, Kauyenu, My3blKasbHble
WHCTPYMEHTbI, ceicmorpad.

JemoHcTpauun.
3anucb KosiebaTenbHOro ABUKEHMS.
HabntoaeHne He3aBUCMMOCTU NepMoaa Mablx KoiebaHn rpysa Ha HUTK OT aMNANTYApbl.

NccnepoBaHme 3aTyxatowWwmx KonebaHuin 1 3aBMCMMOCTM Nepuoaa cBoboaHbIX KonebaHuii oT
COMpPOTUBAEHMUA.

NccnepgoBaHue KonebaHUiM rpy3a Ha MacCUBHOM NPYXKUHE C Lesibio GOpMUPOBaHUA NpeacTaB/ieHnn 06
naeanbHOM MOAENN NPYXNUHHOIO MasTHUKA.

3aKOH COXpaHeHUA SHEPTUKN NPU KonebaHUAX rpy3a Ha NPYKUHe.

MccnepoBaHme BbIHYKAEHHbIX KonebaHuiA.

HabntoaeHne pe3oHaHca.

YYyeHNYeCcKMnit IKCNepuMeHT, nabopatopHble paboTbl, NPAKTUKYM.

M3mepeHune neproga cBob60oAHbIX KOebaHUn HUTAHOTO U NPYKUHHOTO MAaATHUKOB.

N3ydyeHne 3aKOHOB ABUXKEHUA Tena B Xoae KonebaHuit Ha ynpyrom nogsece.



N3yyeHune ABUKEHMA HUTAHOTO MAATHUKA.

MpeobpasoBaHune IHEPTUM B MPYKUHHOM MAATHUKE.
NccnepoBaHue yobiBaHUA aMNANTY bl 3aTyXatoLWmnX KoebaHui.
NccnepnoBaHue BbIHYKAEHHbIX KonebaHuiA.

Tema 2. IneKTpoMarHUTHble KonebaHus.

KonebatenbHblii KOHTYP. CBOOOAHbIE 3/1EKTPOMArHUTHbIE KoNebaHMA B aeanbHOM KonebatelbHOM
KOHType. ®opmyna TomcoHa. CBA3b aMNAMTYAbl 3apAfa KOHAEHCATOPa C aMNIUTYA0M CUbl TOKA B
KonebaTenbHOM KOHTYype.

3aKoH COXpaHeHUA 3HEPINKN B naealbHOM KonebaTesibHOM KOHTYype.
3aTyxa|ou.|,m 9N1EKTPOMArHUTHbIE KonebaHus. BbIHYXAEHHble 31eKTPOMarHuTHble KonebaHus.

MepeMeHHbI TOK. MOLWHOCTb NepeMeHHOro Toka. AMNANTYAHOe M AeWCTBYIOLLee 3HaYeHMe CUIbl TOKa
W HanpsXXeHusA Npu pasnnmyHoi popme 3aBUCUMOCTM NEPEMEHHONO TOKa OT BPEMEHM.

CMHYCOM,CI,aﬂbeIﬁ HEDEMGHHbIVI TOK. PESVICTOD, KOHAEHCATOP U KaTylWwKa MHAYKTUBHOCTU B LLenn
CMHYCONOANbHOIO NepemMeHHOro Toka. Pe3oHaHC TOKOB. Pe30oHaHc HaI'IpFI)KEHMﬁ.

MaeanbHbli TpaHcpopmaTop. MNpon3BoacTBo, Nnepeaaya U noTpebaeHne 3NeKTPUUECKol SHepPruu.

JKoornyeckue pUckun Npu Npom3BoACTBE 3N1eKTPO3Heprnn. KynbTypa MCNo/Ib30BaHUA 3N1EKTPO3IHEPTUU
B MNOBCEAHEBHOM KM3HM.

TexHUYecKme yCTPOMCTBA U TEXHOIOrMYECKME NPOLLECCHI: S/IEKTPUYECKUIA 3BOHOK, reHepaTop
nepemeHHOro ToKa, IMHUKU 31eKTponepeaa.

JemoHcTpaunn.

CB0O6OAHbIE 3N1EKTPOMArHUTHbIE KOlebaHuA.

3aBMCMMOCTb YaCTOTbl CBOOOAHbIX KOIe6aHWI OT MHAYKTUBHOCTM M EMKOCTU KOHTYpa.
OcumnnorpaMmbl 31EKTPOMATHUTHbLIX KONebaHWA.

FeHepaTop He3aTyXaloLWMX 31EKTPOMArHUTHbIX KosiebaHuWiA.

Mogaenb 3N1eKTPOMarHMTHOro reHepaTopa.

BbIHY»XAEHHble CMHYcoMAanbHble KonebaHus.

Pe3uncTop, KaTywKa MHAYKTUBHOCTU U KOHAEHCATOP B LLeNM NepemMeHHOoro ToKa.

Pe3oHaHc npu nocnefoBaTe/IbHOM COeANHEHUN PE3UCTOPA, KaTYLKN MHAYKTUBHOCTM M KOHAEHCATOPA.
YCTpoMnCcTBO M NpUHUMN aecTens TpaHchopmaTtopa.

Mogaenb NMHUK 3neKTponepesayn.



YYyeHNYecKmnit aKcnepumMeHT, nabopatopHble paboTbl, NPAKTUKYM.
MN3yyeHne TpaHchopmaTopa.

WUccnepoBaHne nepemeHHOro ToKa Yepes nocaeaoBatenbHO CoOeaMHEHHbIE KOHAEHCATOP, KaTyLLKY U
pesucTop.

Ha6J'II-Op,EHMe INNEKTPOMATHUTHOTO Pe30HaHCa.
UccnepoBaHune pa6OTbI MCTOYHMKOB CBETA B LLeNn nepemeHHOro Toka.
Tema 3. MexaHunyeckune u I1EKTPOMArHnTHbIE BOJIHbI.

MexaHu4ecKkune BOIHbI, YCI0BUA UX pacnpocTpaHeHua. MonepeyHble U NPOAOAbHbIE BO/HbI. Mepuoa,
CKOPOCTb PacnpoCTPaHEHUA U AJIMHA BOHbI. CBOMCTBA MEXAHUYECKMX BOJIH: OTPAXKEHUE, NPENOM/IEHNE,
nHTepdepeHuma n andpakums.

3BYyK. CKOpOCTb 3BYyKa. [pOMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa.
LLlymoBoe 3arpsasHeHne OKpy:KatoLwen cpeabl.

3HEKTp0Mal'HVITHbIe BO/IHbI. YcnoBua nU3ny4eHnAa SNEKTPOMArHUTHbIX BOJTH. B3anmHasn OpueHTauunAa
BEKTOpOB B 3/'IeKTpOMaI'HVITHOl71 BOJIHE.

CBOWCTBA 3/1IEKTPOMArHUTHbIX BOJIH: OTPar*KeHMe, NpesloMIeHME, NONAPU3aLUA, UHTepdepeHUUs 1
andpakuyms.

LLIKana an1eKTpOMarHUTHbIX BOJIH. MpUMeHeHMe 3N1eKTPOMArHUTHbIX BOJIH B TEXHUKE U BbITY.
MpUHUMNbI PaguocBA3M U TenesuaeHuns. Paguonokaums.
INeKTpOMarHMTHOe 3arpsasHeHne OKpy»KatoLLen cpeabl.

TexHUYecKme yCTPOMCTBA U NPaKTUYECKOe NPUMEHEHME: My3blKajlbHble MHCTPYMEHTbI, paaap,
pPagnonNpUEMHUK, TeNEBM30p, aHTEeHHA, TenedoH, CBY-neyb, ynbTpasByKoBasA AMAarHOCTUKA B TEXHUKE U
MeauumnHe.

JemoHcTpauum.

Ob6pa3oBaHue 1 pacnpocTpaHeHWe NonepeYHbIX U NPOLOAbHbLIX BOJH.
Konebatoweeca TeNIo Kak UCTOYHUK 3BYKa.

3aBMCMMOCTb AJIMHbI BOJIHbI OT YacTOTbl KoniebaHuiA.

HabnoaeHne oTpakeHUa 1 NPesioMIEHNS MEXaHNYECKNX BOJTH.
HabnoaeHune nutepdepeHumn n audpakumm mexaHM4eckux BoH.
AKYCTUYECKMIA pe3oHaHC.

CBOICTBA Y/IbTPa3BYyKa M ero NpuMeHeHue.



Ha6}'IIOAEHVIe CBA3UN TPOMKOCTU 3BYKa U BbICOTbl TOHA C arv\nnMTy,a,oﬁ M 4acToTOM KosiebaHui.

NccnepgoBaHme CBOMCTB 3/IEKTPOMArHUMTHbIX BOJIH: OTPAXKEHWE, MpesioMeHMe, NONAPU3aLms,
andpakuma, MHTepdpepeHLms.

ObHapyKeHne MHPpPaKPaACHOro 1 yIbTPadUONETOBOIO U3TYYEHUN.

YUeHUYECKMI IKCNepUMEHT, labopaTopHble paboTbl, NPAKTUKYM.

MN3yyeHne napameTpoB 3BYKOBOM BOJIHbI.

MN3yyeHune pacnpocTpaHeHUs 3BYKOBbIX BOJIH B 3aMKHYTOM NPOCTPAHCTBE.

Tema 4. OnTuKa.

MpamosnHenHoe pacnpocTpaHeHMe cBeTa B ogHopoaHOM cpeae. Jlyy cBeTa. ToYeUYHbIN MCTOYHUK CBETA.

OTparkeHue cBeTa. 3aKOHbI OTparkeHWa cBeTa. MocTpoeHne N306parkeHn B NIOCKOM 3epKane.
Cdepuueckume 3epKana.

MpenomneHue ceeTa. 3aKOHbI NpenomaeHmn ceeta. AGCONIOTHBIN NoKasaTe/lb NPeoMIEHMA.
OTHOCKTENbHbIN NOKa3aTesb NpesiomaeHuA. [oCTOAHCTBO YAacTOTbl CBETA M COOTHOLIEHME AJIUMH BOJH
npu nepexoae MOHOXPOMAaTUYECKOro CBeTa Yepes rpaHuLy pasaena AByX ONTUYECKUX cpes,.

Xog, nyueit B npmsme. Jucnepcus ceeTa. CIoXKHbIN cocTas 6enoro ceeta. LiserT.
MonHoe BHyTpeHHee oTpaxeHue. MNpeaenbHbliA Yron NOAHOro BHYTPEHHErO OTPaXKeHMA.

Cobupatowme n paccenmsatowme NnMH3bl. TOHKan MH3a. POKYCHOE PacCTOAHUE M ONTUYECKan cUNa
TOHKOW /IMH3bl. 3aBUCUMOCTb GOKYCHOTO PACCTOAHMUA TOHKOW cHepruyYECcKom IMH3bI OT €€ FeOMETPUM U
OTHOCUTE/IbHOTO NOKA3aTeNA NPENIOMAEHUS.

CDopl\Ayna TOHKOW NMH3bI. YBENINYEHME, AaBaemoe JNINH30M.

Xog nyya, npolleglero IMH3Y nNoa NPou3BoJ/iIbHbIM YI/IOM K €€ r1aBHOM onTudyecko ocu. MoctpoeHne
M306paKeHN TOUYKM M OTPEe3Ka NPAMOI B COOMPAIOLLMX U PAacCENBAIOLMX IMH3AX U UX CUCTEMAX.

OnTuyeckme npubopbl. Paspelwatowana cnocobHOCTb. [Na3 Kak onTuyeckasa cuctema.
Mpeaenbl NPUMEHMMOCTU FTEOMETPUUYECKON ONTUKM.

BonHoBas onTuka. MHTepdpepeHums ceeta. KorepeHTHbIe UCTOYHUKMW. YCnoBUA HabtogeHus
MaKCMMYMOB Y MMHUMYMOB B MHTEPPEPEHLLMOHHOM KapTMHE OT ABYX KOT€PEHTHbIX MCTOYHUKOB.
Mpumepbl KNaccU4ecKnx NHTepPepPeHLMOHHbBIX CXEM.

Ondpakuma ceeta. AudpakumnMoHHana pewéTka. Ycaosmne HabtoaeHns rnaBHbIX MakCMMYyMOB Npu
nageHnn MOHOXPOMATUYECKOrO CBETA Ha ANDPAKLMOHHYIO PELIETKY.

I'Ionﬂpm3au,vm cBeTa.



TexHU4YecKme ycTpoMCTBa M TEXHONOTMYECKME NPOLLECCHI: O4KK, Nyna, nepuckon, poToannapar,
MWKPOCKONM, NPOEKLMOHHbIMA annapaT, NPOCBETAEHMNE ONTUKU, BOJIOKOHHAs ONTUKa, AMPPaKLMOHHAsA
peweéTKa.

JemoHcTpaunun.

3aKOHbI OTpaXKeHMA CBEeTa.

NccnepgoBaHWe NnpesioMieHns cBeTa.

HabntoaeHne NonHOro BHyTPEHHero oTpaxeHus. Mogenb cBeToBoaa.
NccnepoBaHue Xxoaa CBETOBbIX MYYKOB Yepes NI0CKONAPaNNeNbHYO NAACTUHY U NPU3MY.
NccnepoBaHne CBOMCTB M306paskeHU B IMH3aX.

Moaenn MUKpoCKona, Teneckona.

HabntoaeHune nutepdepeHummn ceeta.

HabnopgeHue UBETOB TOHKUX NNEHOK.

HabnoaeHne andpakuymm ceeta.

N3yyeHne gndpaKkLMOHHON PeLIETKM.

HabntoaeHve andpakuMoHHOro cnekTpa.

HabntoaeHune gucnepcum ceeta.

HabntoaeHune nonspusaumm ceeTa.

MpumeHeHMe NOAAPOMLOB A5 U3YYEHMUA MEXAHUYECKUX HANpPAXKEHUN.
YUeHNYECKMN SKCNEPUMEHT, labopaTopHble PaboTbl, MPaKTUKYM.
N3mepeHune nokasatena NnpenomaeHnsa cTekna.

NccnepoBaHmne 3aBUCMMOCTM GOKYCHOFO PacCTOsIHMA OT BeLLecTBa (Ha Npumepe KUAKUX NH3).
N3mepeHune PoKyCHOro pacCToAHUSA paccemBatowmUX NH3.

MonyyeHue n3obpaxkeHns B cUCTEME M3 NIOCKOTo 3epKaia U IMH3bI.
MonyyeHue n3obpaxkeHns B CUCTEME M3 ABYX /INH3.

KoHcTpynpoBaHuMe TeNIeCKONMUYECKUX CUCTEM.

HabntoaeHve audpakumnu, nHTepdepeHunmn n noaapusaLmmn ceeta.
N3yyeHWe nonspmusaumnm cBeTa, OTPArKEHHOIo OT MOBEPXHOCTU ANINEKTPUKA.

N3yyeHne nHTepPepPEHLLMM 1a3ePHOro U3YYEHUA Ha ABYX LWEeNsX.



HabnioaeHne ancnepcum.

HabntoaeHune n nccnegosaHne AndpakUMOHHOIO CrekTpa.

N3mepeHune a/MHbI CBETOBOM BOJIHbI.

MonyyeHWe cnekTpa U3nydyeHUsa ceeToanMoaa npy NnomoLwm AMdpPaKkUMOHHOM PeLIETKN.

Pasgen 6. OcHOBbI cneunasbHON TEOPUN OTHOCUTE/IbHOCTM.

lPaHULbl NPUMEHMMOCTM K/1TaCCUYECKOoM MexaHWKW. [ocTynaTbl cneumanbHOM TEOPUM OTHOCUTE/IbHOCTH.

MpocTpaHCTBEHHO-BPEMEHHOM MHTepBan. MpeobpasoBaHua JlopeHua. YcnoBue NpUYNHHOCTH.
OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3ame/ieHNe BPpeMEHU N COKpaLLeHne O/INHbI.

3Heprvm M mnmMmnynbc penﬂTMBMCTCKOﬁ 4acTuubl.
CBA3b macchbl ¢ 3Heprmel7| n nMmnyabCcom pe}'IFITMBMCTCKOVI 4acTuubl. 3Heprm'-| nokKosA.

TexHuyeckue YCTpOl‘;ICTBa N TEXHONTOTrNYeCKMe npoueccobl: CNyTHUKOBbIE I'IpMéMHMKM, yCKoputenum
3apAXeHHbIX YaCTul,.

YueHMYeCKMin IKCNepPUMEHT, 1abopaTopHble PaboTbl, MPaKTUKYM.

OnpegeneHne MMNyIbca U SHEPTUU PENATUBUCTCKUX YacTuL, (Mo poTorpadmam TPEKOB 3apAKEHHbIX
4yacTuL, B MarHUTHOM roJie).

Pasgen 7. KBaHTOBasA pusmka.
Tema 1. KopnycKkynapHO-BONHOBOW Ayannsm.

PaBHOBeCHOe TeN10BOE U3nyyeHune (M3nydyeHme abcontoTHO YEPHOro Tena). 3aKoH cmelleHMaA BuHa.
'mnote3a [MnaHKa O KBaHTax.

®OTOHbI. IHEPrUA U UMNYIbC POTOHa.

doToadpdekT. OnbiThl A. . CTonetoBa. 3akoHbl poToadpdeKTa. YpaBHeHMe IHWTeNHa agna doToaddekKTa.
«KpacHas rpaHmua» potoaddekra.

[aBneHue ceTa (B 4YaCTHOCTU, AaBAEHME CBETA Ha aOCOMOTHO NOrNOLAOLLYIO M aBCONOTHO
oTpakalolLyto noBepxHocTb). OnbIiThl . H. Jlebenesa.

BonHoBble cBolicTBa YacTuu,. BonHbl ge bpoiina. JanHa BoAHbI Ae bpoiina n pasmepobl ob6nactu
NIOKaNu3auum AsuxKyLLenca Yyactuubl. KopnyckynapHo-BosHOBOW Ayanunsm. AndpakLuma sNeKTPOHOB Ha
Kpuctannax.

Cneuunduka nsmepeHuii B Mmkpommnpe. CooTHolweHUs HeonpeaenéHHocTel MeiseHbepra.

TexHUYeCKMe yCTPOMUCTBA U TEXHOIOTMYECKME NPOLLECCHI: CNEKTpoMETP, poToanemMeHT, GOoToAaTUMK,
TYHHE/IbHbI MUKPOCKOM, CO/IHEYHan baTapes, ceeToamoa.

JemoHcTpauum.



®oT03dPeKT Ha yCTaHOBKE C LUMHKOBOM NAAaCTUHOW.

NccnepoBaHWe 3aKOHOB BHeLWHero poToaddekra.

NccnepgoBaHme 3aBUCMMOCTM CONPOTUBAEHMA MNONYNPOBOLAHUKOB OT OCBELEHHOCTY.
CeeTogunoga.

CosiHeYHas bartapes.

YUeHUYeCKUI IKCMEePUMEHT, labopaTopHble paboTbl, NMPAKTUKYM.

WNccneposaHme poTopesucropa.

N3mepeHmne noctossHHOM MnaHKa Ha ocHOBe uccnenoBaHua GotoaddeKTa.
NccnepoBaHme 3aBUCMMOCTM CUJIbl TOKA Yepe3 CBETOANOA, OT HANPAXKEHUA.

Tema 2. dusmka atoma.

OnbITbl NO MCCNeAOBaHMIO CTPOEHMA aToMa. [haHeTapHasa moaenb atoma Pesepdopaa.

MocTynatbl bopa. N3nyyeHune n nornouieHme GOTOHOB NpU Nepexose aToma C O4HOI0 YPOBHA 3HepPruu
Ha apyrom.

Buabl cnekTpos. CnekTp ypoBHel 3HepPrnn aToma BoA0OPOAa.
CnoHTaHHOE 1 BbIHYXAEHHOE U3NyYeHue cBeTa. Jlasep.

TexHUYecKme yCTPOMUCTBA U TEXHONOTMYECKME NPOLLECChI: CNEKTPA/bHBIN aHanu3 (CnekTpockon), fasep,
KBaHTOBbIN KOMMbIOTEP.

JemoHcTpaumu.

Moaenb onbiTa Pesepdopaa.

HabnoaeHne nnHenyaTbiX CNEKTPOB.

YCTPOMNCTBO U AeNCTBME CHETYMKA MOHU3UPYIOLLMX YacTuL,

OnpeaeneHune 4/MHbI BOHbI 1a3€PHOT0 U3/TYYEHMUS.

YUeHUYeCcKMii IKCNepUMEHT, labopaTopHble paboTbl, NPAKTUKYM.

HabntoaeHve nnHenyaToro cnekrpa.

NccnepoBaHme cnekTpa pasperKeHHOoro aToMapHoro BOA0OPO4a M U3MepeHMe NocTossHHOW Puabepra.
Tema 3. ®U3MKa aTOMHOrO S4pa U 3/IeEMEHTAPHbIX YacTULL.

HyknoHHas mogenb agpa MeiiseHbepra—MBaHeHKo. 3apasa sgpa. Maccosoe umcno agpa. Msotonsbl.

PaanoakTMBHOCTb. Anbda-pacnag. DNeKTPOHHbIN M NO3UTPOHHDBIN 6eTa-pacnag,. famma-usnyyeHue.



3aKOH pagMoaKTMBHOrO pacnaga. PagnoakTueHble n3oTonbl B Npuposae. CBOMCTBA MOHU3UPYHOLLEFO
n3ny4yeHua. BavaHue pagmMoakTUBHOCTU Ha KUBble OPraHU3Mbl. ECTECTBEHHbIN GOH U3NyYeHus.
Jo3nmeTpusa.

JHeprus cBA3M HYK/JOHOB B Aape. AaepHble cunbl. [ledpeKT macchl aapa.

ApnepHble peakumu. [leneHne n cuHTes agep. AaepHole peaktopbl. Mpobaembl ynpaBasemoro
TEPMOAAEPHOro CMHTE3a. DKOIOrMYECKME acneKTbl Pa3BUTUA AAEPHON SHEPreTUKN.

MeToAabl perucTpauum 1 UccieoBaHMa 31eMEHTaAPHbIX YacTuu,

dPyHAaMeHTaNbHble B3anMoaencTeus. bapmoHbl, Me3oHbl M nenToHbl. MpeactasneHne o CTaHgapTHOM
mogaenu. KBapK-rntooHHas moaesb afpoHOB.

®usmKa 3a npegenamm CTaHAAPTHOM mogenn. TEMHaa maTepusa U TEMHan SHeprus.
EAMHCTBO GM3NYECKOMN KapTUHBI MUpa.

TexHnYecKme yCTPOMUCTBA U TEXHONOTMYECKME MPOLLECChI: A03MMETP, Kamepa BuabcoHa, aaepHbIn
peaKkTop, TepMOSAEPHbIN peakTop, aTomHaa bomba, MarHUTHO-pPe30HaHCHan Tomorpadus.

YUeHUYeCKUI IKCMEePUMEHT, labopaTopHble paboTbl, NMPAKTUKYM.
NccnepoBaHme TpeKoB YacTuy, (no rotoebim poTorpadpusam).
NccnepoBaHune pagmMoakTMBHONO doHa € UCMOb30BAHUEM LO3MMETPA.
MN3yyeHune nornoweHns 6eTa-4acTml, aSlOMUHUEM.

Pa3gen 8. 9neMeHTbl aCTPOHOMUKN N aCTPODU3UKN.

DTanbl Ppa3BUTMA acTpoHOMMMK. [TprMKNagHOE N MUPOBO33pPEHYECKOE 3HAYEHNE aCTPOHOMMUMN.
NMpUMeHMMOCTb 3aKOHOB ¢M3VIKVI ana 06bACHEHUS npunpoabl KOCMUYECKUX 06BbEKTOB.

MeToabl aCTPOHOMMYECKNX UccnenoBaHmii. CoBpemeHHbIe ONTUYECKUE TENECKONbI, PAaAMOTENEeCKONbI,
BHeaTMoCdepHas acTPOHOMMA.

Bupa 38é3agHoro Heba. Co3se3aus, spkue 38€34bl, NAaHETbI, UX BUANMOE ABUXKEHME.
ConHeyHas cuctema.
ConHue. ConHeyHada akTUBHOCTb. NCTOYHUK aHeprum ConHua v 3B€34.

3BE3/bl, UX OCHOBHbIE XapPaKTePUCTUKN. [lnarpamma «CNeKTPasibHbIN KNacc — CBETUMOCTbY. 3BE3/bl
rnaBHOW NocaeaoBaTeNIbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» A/1A 3B€34, rNaBHOM
nocnenoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3B€3a. CoBpemMeHHble NpeAcTaBaeHMA O NPOUCXOXKAEHUMU
n agontoumm ConHua 1 38€34. ITanbl XKU3HKU 3BE3L,

MneuHblit MyTb — Hawa MNanakTuKa. MNonoxkeHne n gsmxkeHmne ConHua B FanakTuke. TUNbl ranakTuK.
PaanoranakTnkm 1 KBasapbl. YépHble Ablpbl B AAPAX rAaNaKTUK.



BceneHHasn. PaclumpeHune BeceneHHoli. 3akoH Xabbna. PazberaHune ranaktunk. Teopus Bonblioro B3pbiBa.
PenukroBsoe nsnyyeHue.

MacwTabHasn cTpyKTypa BceneHHoi. MeTaranakTmka.
HepewéHHble NpobemMbl aCTPOHOMUMU.
YyeHunyeckue HabnoaeHus.

HabntopeHns 38é34HOT0 Heba HEBOOPYKEHHBIM I/1a30M C UCMO/Ib30BAaHNEM KOMMbIOTEPHbIX
NPUNOKEHUIA ANA ONpeaeneHNa NONOoKEHUA HeBeCHbIX 06bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE
co3se3aua CeBepHOro Noaywapus u apkue 3sésapl.

HabntoaeHus B Teneckon JIyHbl, NiaHeT, TYMaHHOCTEN U 3BE3AHbIX CKONAEHUNA.
dU3NYECKUIA NPAKTUKYM.

Cnocobbl n3mepeHus GU3NYeCcKMUx BEMUYUH C UCMONb30BAHMEM aHANIOTOBbIX U LMPOBbIX
N3MepPUTENIbHBIX MPUBOPOB U KOMNBIOTEPHbIX AATYMKOBbLIX CUCTEM. ABCONIOTHbIE U OTHOCUTENbHbIE
NOrpeLHoOCTU N3MepeHnit Gmusndecknx BendmH. OLeHKa rpaHuL, NorpeLlHoOCTeNn.

MpoBeaeHMe KOCBEHHbIX U3MEPEHUI, UCCIeA0BaHNIN 3aBUCMMOCTEN PU3MYECKMX BEIMYMH, MPOBEPKA
npeaaoKeHHbIX rmnotes (BbIbop 13 paboT, onUcaHHbIX B TEeMaTUYECKMX pa3genax «YyeHUYeckni
3KCrnepumeHT, nabopatopHble paboTbl, MPaAKTUKYM»).

O6o06uiatoliee noBTOPEHME.

0606ueHMe 1 cMCTEMATU3ALMA COAEPKaHUA Pa3aenos Kypca « MexaHuKa», «MonekynapHas ¢pusmnka un
TEPMOZMHAMMKAY, «DNEKTPOANUHAMUKA», «KosiebaHua 1 BoHbI», « OCHOBbLI CreLManbHOlM Teopun
OTHOCUTENBbHOCTUY», «KBaHTOBaA GU3NKa», «DNEMEHTbl aCTPOHOMUU U aCTPOPUSUKUY.

Ponb GM3MKKM M aCTPOHOMMM B SKOHOMUYECKOM, TEXHOIOTMYECKOM, COLMAIbHOM U 3TUYECKOM chepax
OEeATeNbHOCTU YeN0BEKA, PO/Ib U MECTO GU3MKMU U ACTPOHOMMUU B COBPEMEHHOM Hay4YHOM KapTUHE MUPa,
3HaYeHue onncaTeNbHON, CUCTEMATUUPYIOLLEN, OB BACHUTENBHON M MPOrHOCTUYECKOM GYHKLNIA
dunsnyeckom Teopmn, poab GpmUsnYeckomn Teopmumn B GopmMmmMpoBaHMKN NpeacTaBaeHU 0 GU3NYEeCcKon
KapTMHE MMpa, MecTo GU3NYECKOM KapTUHbI MUPa B OOLLLEM PALY COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX
npeAcTaBAeHUA O NPUPOLE.

MexnpegmeTHble CBA3N.

MN3yyeHne Kypca PU3MKK yrnybaEHHOro ypoBHA B 11 Knacce ocyLLecTBAAETCA C y4ETOM COAepKaTeNbHbIX
MeXMnpeameTHbIX CBA3EM C Kypcamu maTeMaTuKK, 61Moa0rum, Xummm, reorpadumn 1 TEXHOAOMMM,

MexnpegmMeTHble NOHATMSA, CBA3AHHbIE C U3yYeHNEM METOA0B Hay4HOro NMO3HAHUA: ABJEHNE, HayUHbI
baKT, runoTesa, pusMyeckan BeJIMUMHA, 3aKOH, Teopus, HabloAeHWe, IKCNEPUMEHT, MOLE/IMPOBaHME,
MoZeNb, USMePEHWE, NOrPELHOCTU U3MEPEHUI, U3MepUTeNbHble Npnbopbl, LMbpoBas nabopaTtopus.

MaTemaTuKa: peleHme CUCTeMbl YpaBHEHWNN. TpUroHOMeTpUYecKne GpyHKUMU: CUHYC, KOCUHYC, TaHTEHC,
KOTaHreHc, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPbLI M UX MPOEKLMM HA OCU KOOPAMHAT,
CNOXKeHWne BeKTOpOoB. MNponssogHble 31ieMeHTapHbIX GYHKUUIA. MpU3HAKKM Nof06us TpeyrobHUKOB,
onpeaeneHune naowaan NAockmx euryp n obbEma ten.



Buonorua: anektTpuyeckne aBNEHNA B XKMBOW Npupoae, KonebaTteibHble ABUNKEHUA B }KNBOI Npupoae,
3KO/I0MMYECKME PUCKM NPU NPOU3BOACTBE 3/1EKTPOIHEPIUU, INEKTPOMarHUTHoe 3arpasHeHne
OKpYyXKaloLel cpeabl, yNbTpa3ByKOBas AMArHOCTMKa B MeANLMHE, ONTUYECKNE ABIEHUSA B }KUBOW

npupoae.

XMMUA: CTPOEHNE aTOMOB W MOIEKYI, KPUCTANIMUYECKas CTPYKTypa TBEPAbIX TeN, MeXaHU3Mbl
06pa30BaHNA KPUCTA/LIUYECKONW PELLETKM, CNEKTPANbHbIV aHaaus3.

FeorpaduaA: MarHUTHbIe NONOCA 3eMAU, 3a/1EKN MAarHUTHbIX pya, OTOCHEMKA 3eMHON NOBEPXHOCTH,
cericmorpad.

TexHo0rnA: NPUMMeHeHMeE NOCTOAHHbIX MarHUTOB, 3/1EKTPOMArH1TOB, 31eKTpoABuraTenb AKobu,
reHepaTop NepemMeHHOro ToKa, MHAYKUMOHHaA Neyb, IMHUM 31eKTponepeay, 3/1eKTpoABUraTe b,
pagap, pafuonNpPUEMHUK, TENEBU30P, aHTEHHa, TenepoH, CBY-neub, yNbTpasByKoBasa gMarHoCTKa B
TEXHWKeE, MPOEKLMOHHbIM annapart, BOJIOKOHHAaA ONTUKaA, CoNHeYHas baTapen, CNyTHUKOBbIE NMPUEMHUKM,

AOEPHaA SHEPreTuKa N aKos1Iorn4yeCKkmne aCnekTbl eé pa3snuTUA.



NJAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMBbI MO ®U3NKE HA YPOBHE CPEAHEIO OBLLETO
OBPA3OBAHUANTMYHOCTHbIE PE3Y/1IbTATbI

JTINYHOCTHBbIE PE3Y/IbTATHI

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHMA y4ebHOoro npeameta « PUsmMKa» JONKHbI OTPaXKaTb TOTOBHOCTb U
CNOCcOBHOCTb 0OYYatOLWMXCA PYKOBOACTBOBATHCA CHOPMMPOBAHHOM BHYTPEHHEN NO3ULMEN IMYHOCTH,
CUCTEMOW LLEHHOCTHbIX OPUEHTALLMM, MO3UTUBHbIX BHYTPEHHUX YOEXKAEHWNI, COOTBETCTBYIOLLMX
TPAAMLMOHHBIM LIEHHOCTAM POCCUIACKOro obLecTBa, pacluMpeHMe *KU3HEHHOTO ONbITa M ONbITa
OeATeNbHOCTU B NpoLecce peannsaumnmn 0CHOBHbIX HanpaBaeHUA BOCNUTATE/IbHOW AeATENbHOCTH, B TOM
ynucne B YacTu:

rPpa*XgaHCKoro BOCnMTaHuA:

e chHOPMUPOBAHHOCTb rPaXKAaHCKOM NO3nLMMN 0BYyYaIoLLLErocA Kak akTUBHOMO U OTBETCTBEHHOTO
YsieHa poCcCcUMCKoro obLuecTsa;

® MPUHATUE TPAANLMOHHBIX 06LLEYENOBEYECKUX T'YMAHNUCTUUYECKUX U AEMOKPATUYECKUX
LeHHocTel;

® T[OTOBHOCTb BECTM COBMECTHYIO A4eATe/IbHOCTb B MHTEPEecax rpakAaHCcKoro obLecTsa,
y4yacTBoBaTb B CamoynpasieHn B 06pa3oBaTeNbHON OpraHn3aunm;

® yYMEHue B3aMMOAel7ICTBOBaTb C coumanbHbIMUN NHCTUTYTaMU B COOTBETCTBUU C UX CbYHKLI,MFIMM
N Ha3Ha4YeHnem;

® TOTOBHOCTb K N'YMaHUTApPHOM M BONIOHTEPCKOM AeATE/IbHOCTH.
NaTPUOTUYECKOrO BOCNNUTAHUSA:
e cHOPMUPOBAHHOCTb POCCMINCKOM rpaKkaAaHCKOM MAEHTUYHOCTHM, NaTPMOTMU3MA;

®  LeHHOCTHOE OTHOLUIEHME K rocyAapCTBEHHbIM CUMBOIAM, AOCTUMEHMUAM POCCUIUCKUX YUEHBIX
B 061aCTN PUUKM U TEXHUKE.

[AYXOBHO-HPABCTBEHHOMO BOCMMUTaHMA:
e chOPMNPOBAHHOCTb HPABCTBEHHONO CO3HAHMA, STUYECKOro NOBeAeHUS;

e CcrnocobHocCTb oueHnBaTb CUTYaUUO U MPUHUMATb OCO3HaAHHbIE PELIEHNA, OPUEHTUPYACD Ha
MOpaZibHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTU, B TOM YUC/1E€ B AEATE/NIbHOCTU yLIéHOI'O,'

®  0CO3HaHWe IMYHOrOo BK/aAa B NOCTPOEHME YCTOMUYMBOro byayluero.
3CTETUYECKOro BOCMUTAHUA:

®  3CTETUYECKOEe OTHOLLIEHWE K MUPY, BK/KOYAn 3CTETUKY HayYHOro TBOPYECTBa, MPUCYLLErO
¢dur3MYecKon HayKe.



TPyA4oBOro BOCNMUTaHUA:

®  WHTEepec K pa3nyHbim chepam NpodeccuoHaNbHOM AeATENbHOCTU, B TOM YMC/e CBA3AHHbLIM C
bU3MKON N TEXHUKOM, YMEHME COBEpLLATb 0CO3HAHHbIV Bbibop byayuiel npodeccun u
peann3oBbiBaTb COBCTBEHHbIE MU3HEHHbIE NAaHbI;

® [OTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMIO M caMoobpa3oBaHUIo B 061acTn GU3NKM Ha
NPOTAXKEHUWN BCEM KMU3HWN.

9KO/1I0rn4yeCcKoro BoCnnUTaHumA:

e cPOpPMMPOBAHHOCTbL IKOIOTMYECKOW KYNbTYpPbl, 0CO3HaHMe rNobanbHOro xapakTepa
3KO/I0TMYECKMX Npobaem;

® NJIaHpOBaHME K OCyLllecTBieHne ,D,el\/'ICTBI/Iﬁ B Opr)KBI-OLIJ,EVI cpene Ha OCHOoBE 3HaHMA Ll,e.ﬂel\/'i
yCTOl‘;ﬂIVIBOI'O Pa3BnUTUA YenoBseyecTBa,

® pacwmpeHue onbiTa AeATEIbHOCTU SKOIOMMYECKON HanpaBAeHHOCTU HAa OCHOBE UMEIOLLIMXCA
3HaHMM No PU3mKe.

ULEHHOCTU HAY4YHOIo NO3HAHUA:

e cHOPMMPOBAHHOCTb MUPOBO33PEHNA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUA
dU3NYECKON HaYKK;

® OCO3HaHue LeHHOCTU Haquon AeATeNbHOCTU, TOTOBHOCTb B Nnpouecce nlyvyeHumaA ¢M3VIKVI
OCyLLeCTBNIATb NPOEKTHYO N NCCNIeA0BaTE/NIbCKYO OEATE/IbHOCTbD MHONBUAYA/ZIbHO U B rpynne.

METAMPEOMETHbIE PE3Y/IbTATHI

lNo3HaBaTeNbHble YHMBEpPCaibHble yHEGHbIe AeﬁCTBMﬂ
basosble nornyeckmne ,D,EVICTBMFH

e CcamoCToATENbHO GOPMYIMPOBATL U aKTyaIM3MpoBaTh Npobiemy, paccMaTpmBaTh eé
BCECTOPOHHE;

® onpeaenAatb uenn AeATesiIbHOCTH, 3a4aBaTb NapaMeTpPbl U KPUTEPUU UX OOCTUKEHUA,
®  BblAB/IATb 3aKOHOMEPHOCTUN N NPOTUBOPEYNA B PaCCMATPUBAEMbIX ¢M3MHECKVIX ABNIEHUNAX;

e paspabaTtbiBaTb NJaH peleHusa NpPobaembl ¢ y4ETOM aHa/IM3a MMEIOLLMXCA MaTepUuasibHbIX U
HemaTepuanbHbIX PECYPCOB;

® BHOCUTb KOPPEKTUBDLI B AEATE/IbHOCTb, OLLEHNBATb COOTBETCTBMNE PE3Y/IbTATOB LENIAM,
OUEeHNBATb PUCKU I'IOCJ'Ie,D,CTBMl\;I AeATENbHOCTHU,



KOOPAOUNHNPOBATb U BbIMOJ/IHATDL pa60Ty B yCN10BUAX PEAIbHOIO, BUPTYAa/ZIbHOIoO U
KOM6MHMpOBaHHOI'O B3aMMO,D,El71CTBVIFI,'

Pa3BnBaTb KpeaTnuBHOE MblllsieHHUe Npu peweHnn XXN3HEeHHbIX r|p06neM.

BbasoBble nccnegoBatenbckme AEﬁCTBMﬂZ

B/IaflE€Tb HAYYHOM TEPMUHONOTNEN, KNHOYEBLIMU NMOHATUAMM U MeTOAAMN GU3MYECKON HaYKK;

BNALETb HaBblKaMM y4ebHO-UCCNeA0BaTENbCKOM M NPOEKTHOMN AeATENbHOCTM B 061aCTH
®U13NKM, CNOCOBHOCTHIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY NMOWUCKY METOL,08B PeLIeHUs
3afa4 U3MYECcKoro cogepikaHua, NPUMEHEHMUIO Pa3INYHbIX METOLO0B NO3HAHUA;

BAaAETb BUAAMU AEATENbHOCTU NO NOYYEHNIO HOBOMO 3HaHWA, Ero MHTepnpeTaLuu,
npeobpa3oBaHUIO U NPUMEHEHWUIO B PA3/INYHbIX y4ebHbIX CUTyaLMAX, B TOM Ynucae Npu
CO34aHNM y4ebHbIX NPOEKTOB B 06/1aCTN GUSKKK;

BbIABMATL MPUYMHHO-CEACTBEHHbIE CBA3M U aKTya/IM3MPOBaTb 3a4a4y, BblABUraTb rMNoTesy
€€ pelleHuns, HaxoAMTb apryMeHTbl A/1A A 0Ka3aTeIbCTBA CBOMX YTBEPKAEHWN, 3a4aBaTb
napameTpbl U KPUTEPUU PeLleHUS;

dHaN3NPOBATb NOJIYy4EHHbIE B XO4€ PELUEHNA 3a4a4YM PE3Y/IbTATbl, KOUTUHECKUN OLLEHNBATDb UX
AOCTOBEPHOCTb, MPOrHO3NpPOBATb U3IMEHEHUNE B HOBbIX YCTOBUAX;

CTaBUTb U popMyIMpoBaTb COBCTBEHHbIE 3a4aun B 06pa3oBaTesibHOM AeATENbHOCTU, B TOM
yncne Npu n3ydeHmum GUsnKu;

[aBaTb OLEHKY HOBbIM CUTYaUUAM, OLeHNBATb MPUOBPETEHHBINM OMbIT;

YMETb NePeHOCUTb 3HAHMA MO PU3NKe B NPAKTUYECKYIO 061aCTb XKU3HELEATEIbHOCTHY;
YMETb UHTErPUPOBaTb 3HAHMA U3 PasHbIX y4eBHbIX NPeaAMETOB;

BblABMraTb HOBbIE NAEW, NPeaNaraTb OPUrMHa/IbHbIE MOAXOAbI U pelleHus;

CTaBUTb NPOHAEMbI U 334K, AOMNYCKaIOLLME a/lbTEPHATUBHbIE PeLLeHMs.

PaboTa c MHpopmauymeii:

BJaAETb HaBblKamm NonyyYeHns nHGopmaumm GU3MYeckoro cogepaHuns n3 UCTOYHMKOB
pasHbIX TUNOB, CAMOCTOATE/IbHO OCYLLLECTBATb MOMCK, aHa/M3, CUCTEMATU3ALMIO U
WHTEpNpeTaumio MHPOPMaLUKN Pa3NYHbIX BULOB U GOPM NpeacTaBIeHUS;

OLEeHMBATb AOCTOBEPHOCTb MHPOPMALMK;

MCNo/b30BaTb CpeacTBa MHGOPMALLMOHHbLIX U KOMMYHUKALMOHHbIX TEXHOOTUI B peLleHnn
KOTHUTUBHbIX, KOMMYHWKATMBHbIX M OPraHN3aLUMOHHbIX 3a4a4 ¢ cobaoaeHnem TpebosaHuit
3ProHOMMUKM, TEXHUKM 6€30NacHOCTM, FTMrMeHbl, pecypcocbeperkeHus, MPaBoBbIX U ITUYECKUX
HOPM, HOPM MHDOPMALMOHHOW Be3onacHoCTH;



®  C034aBaTb TEKCTbl GM3NUECKOrO COAEPIKaHMUA B Pa3/IMYHbIX popmaTax C y4ETOM Ha3zHauYeHun
MHpOPMaLUN U LLeNeBOI ayauTopum, BbiGMpas onTUmanbHyo Gopmy NpeacTaBAeHUs
BM3yann3aumm.

KoMMYyHMKATMBHbIE YHMBEPCa/ibHblIe y4ebHble AeACTBUS:
®  OCYLECTBNATb 0b6LLEHME Ha YpOKaxX GU3UKM U BO BHEYPOUHOMN AEATENLHOCTY;
e pacnosHaBaTb NPeAnoCbIIKU KOHPJIMKTHBIX CUTYaLUUIA U CMATYaTb KOHDTUKTbI;
e  pPa3BEPHYTO W IOTMUYHO M3/1araTb CBOID TOUKY 3PEHUSA C UCNOb30BaHMEM A3bIKOBbIX CPEeACTB;
® MOHMMaTb U UCMNOJIb30BaTb NPENUMYLLLECTBA KOMAHAHOW U UHAMBUAYANbHOMN PaboThbl;

° BbI6MpaTb TEMATUKY N METOAbl COBMECTHbIX AeﬁCTBMﬁ C y‘-IéTOM O6LLI,VIX nHTEPECOB U
BO3MOXHOCTEMN KaXX4o0ro 4a1eHa KONNEKTUBA,

® MPUHMMATb LLe/IN COBMECTHOW AeATeIbHOCTU, OPraHM30BbIBaTb U KOOPANHUPOBATL AEACTBUA
Nno eé JOCTUXKEHUIO: COCTaBAATb NAH AENCTBUN, pacnpesensTb POAN C Y4ETOM MHEHUI
Y4YaCTHUKOB, 0b6CyKAaTb pe3ynbTaTbl COBMECTHOM paboTbl;

®  OUEHMBATb KAaYeCTBO CBOErO BKIAZa M KaKA0ro y4acTHMKA KOMaHAbl B 06LWMIA pe3yibTaT no
paspaboTaHHbIM KpUTEPUAM;

® [npegnaratb HoOBbl€ NPOEKTbI, OLLEHMNBATb Uaen ¢ NoO3nUunm HoOBU3HbI, OPUTUHAIBHOCTH,
I'IpaKTW-IeCKOﬁ 3HAa4YMMOCTHU,

®  OCYLEeCTBAATb NO3MTUBHOE CTPaTErMYecKoe NnoBeAeHue B Pas3/iMyHbIX CUTyaUUsAX, NPOABAATb
TBOPYECTBO U BoobpaKeHue, bbiTb UHULMATUBHbIM.

PerynaTuBHble yHUBEpPCabHble yuebHble AelCTBUA
CamoopraHusauumsa:

® CaMOCTOATE/IbHO OCYLLEeCTBNATb NO3HABATE/IbHYIO eATE/IbHOCTb B obnactu ¢)M3VIKVI n
dCTPOHOMUMU, BbIABNATb I'IpO6I'IEMbI, CTaBUTb U ¢0pMy1’|MF)OBaTb CObCTBEHHbIE 3a4a4u;

®  CaMOCTOATE/IbHO COCTaB/ATb MNJ1aH PeLEeHUA PAaCYETHbIX M KAYECTBEHHbIX 3a4a4, NJaH
BbINOJIHEHWUA NPAKTUYECKOWN PaboTbl C YYETOM MMEIOLLIMXCA PECYPCOB, COOCTBEHHbIX
BO3MOXHOCTEN N NPeanoYTeEHUN;

®  [aBaTb OLLEHKY HOBbIM CUTYaLMAM;
®  pacWMPATb PaMKK y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPeAnoYTEHN;

e [enaTb OCO3HaHHbIN BbIBOP, aprymeHTUpPOBaTh ero, 6paTh Ha ceba OTBETCTBEHHOCTb 3a
peleHue;

®  OUEHMBATb NPUOBPETEHHDBIN ONbIT;

e cnocobcTBOBaTb GOPMUPOBAHUIO U MPOABAEHMIO 3PYAMLMU B 061aCTU GU3NKM, MOCTOSHHO
NoBbILWAaTb CBON 06pa3oBaTENbHbIN U KYNbTYPHbIA YPOBEHD.



Camo KOHTPO/1b, SMOUMNOHA/IbH bl UHTENNIEKT:

® [1aBaTb OL,E€HKY HOBbIM CUTYaUNAM, BHOCUTb KOPPEKTUBLI B A4E€ATE/IbHOCTb, OUEHNBATb
COOTBETCTBME PE3YNIbTATOB UENAM,

e  BnafeTb HaBblKaMM MO3HaBaTe/IbHON pedIEKCUMM KaK OCO3HAHMSA COBEpPLUAEMbIX AENCTBUIA U
MbICUTEIbHBIX MPOLLECCOB, UX Pe3Yy/IbTaTOB U OCHOBAHUIA;

®  1CMOAb30BaTb NPUEMbBI pedeKCKn ANA OLLEHKN CUTyaumm, BbiIbopa BEPHOro pelleHus;
® yMeTb OLLEHNBATb PUCKN U CBOEBPEMEHHO NPUHMMATb PELLEHUA MO UX CHUKEHWUIO;

® MNPUMHMMaTb MOTMBbI M aPryMEHTbI APYrMX NPU aHaIM3e Pe3ybTaToB AeATENbHOCTY;

®  nNpUHMMaTbL cebs, NOHMMasA CBOM HEAOCTAaTKN U AOCTOMHCTBA;

®  MNPUHMMATb MOTMBbI M aPryMEHTbI APYrMX NPU aHaNM3e Pe3yNbTaToB AeATENbHOCTH;

® npu3HaBaTb CBOE NPaBO M NPaBO APYrMX HA OWNBKK.

B npouecce AOCTUNKEHNA INYHOCTHbIX PE3Y/IbTaTOB OCBOEHWUA NPOrpammbl No GU3NKe 417 YPOBHA
cpeaHero obuiero 06pasoBaHnA y 06yYatoOLMXCA COBEPLUEHCTBYETCA SMOLIMOHA/bHbINA UHTE/IEKT,
npegnonaralowmii cGopMmMpoBaHHOCTb:

®  CaMOCO3HaHMA, BK/IOYAOLLEro CNOCOOHOCTb MOHMMATb CBOE 3MOLMOHA/IbHOE COCTOAHME,
BUAETb HaNpPaB/ieHMA Pa3BUTUA COOCTBEHHOMN 3MOLIMOHaNbHOM cdepbl, ObITb YBEPEHHbLIM B
cebe;

®  CaMOPEryiMpoBaHUA, BKIOYAOLWEFO CAMOKOHTPO/b, YMEHME NPUHMMATb OTBETCTBEHHOCTb 33
CBOE noBegeHne, CNOoCOHBHOCTb a4aNTUPOBATLCA K SMOLMOHANbHbIM U3SMEHEHUAM U
NposBAATb TMBKOCTb, 6bITb OTKPbITbIM HOBOMY;

e  BHYTPEHHEN MOTUBALMM, BK/IIOUYAIOLLEN CTPEMIEHME K OOCTUKEHMIO LIENIN N YCEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHME AENCTBOBATb, UCXOAA U3 CBOMX BO3MOXKHOCTEN;

® 3MNATUN, BKJ'II'O‘-IaIOLLI,Eﬁ CNOCOBHOCTb NOHMMATb 9MOUMOHaNbHOE COCTOAHUNE APYTUX,
Y4nUTbIBATb €ro Npun ocyw,ecrsieHnmn o6u.|,eva, CcrnocobHOCTb K CO4YyBCTBUIO U
conepeXxunBaHuio,

®  COLMaNbHbIX HAaBbIKOB, BKAOUYAIOLLMX CNOCOBHOCTL BbICTPAaNBaTb OTHOLEHUSA C 4PYTMMM
N10AbMK, 3a60TUTLCA, NPOABAATL UHTEPEC U Pa3pellaTb KOHGIUKTbI.

MPEOMETHbIE PE3Y/IbTATbI

K KoHUy 06yueHus B 10 Knacce npeameTHble pe3y/ibTaTbl Ha YrAyb6JEHHOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTL Yy 0BYYAIOLLMXCA YMEHWIA:



NOHMMaTb POJIb GU3NKU B IKOHOMUYECKOM, TEXHOIOTMYECKOM, IKOJIOTMYECKOM, COLMaNbHOM U
3TUYecKOoM cdhepax AeATeNIbHOCTU YeNOBEKA, POJIb U MeCTO GU3UKM B COBPEMEHHOM Hay4YHOW
KapTMHE MMpa, 3HaYeHME onuncaTeIbHON, CUCTEMATUUPYIOLWEN, OB BACHUTENBHON U
NPOrHOCTUYECKON PYHKLUN GUINYECKOM TEOPUM — MEXAHUKUN, MONEKYNAPHON GUSUKM U
TEPMOANHAMMKN, POAb GU3NYECKON TEOPUN B POPMMUPOBAHMN NpeacTaBAeHN 0 dMU3nYecKomn
KapTUHE MUpa;

pasNMuyaTh YCA0BUA NPUMEHUMOCTU Moenieil GU3NYECKUX Tel U NPOLLECCOB (ABNEHUIA):
MHepuMabHan cMcTema oTcuéTa, abCcoNOTHO TBEPAOE TENO, MaTepuaibHaA TOUKa,
paBHOYCKOpEeHHOE ABUKeHue, cBoboHOe NageHue, abcontoTHo ynpyras gedopmaums,
abcontoTHO ynpyroe 1 abcoNtoTHO HeyNpPyroe CTONKHOBEHWA, MOAENM Fa3a, *KUAKOCTU U
TBEPAOro (KPUCTaNANYECKOro) Tena, aeasbHbli ras, ToueUHbli 3apad, 04HOPOAHOE
3/1eKTpMYecKoe nose;

pasnnyaTh ycnosua (rpaHnubl, 061acTn) NPUMEHUMOCTM PUINYECKUX 3aKOHOB, MOHUMATb
BCceobLwnin xapakTtep GyHAaMeHTaIbHbIX 3aKOHOB W OFPaHUYEHHOCTb UCMO/Ib30BaHMUA YaCTHbIX
3aKOHOB;

aHaNM3MPOBaTb M 06BACHATL MEXaHMYECKME NPOLLECCHI U AB/IEHUA, UCMO/b3YA OCHOBHbIE
NONOMKEHMNA U 3aKOHbI MEXAHUKMN (OTHOCUTE/IbHOCTb MEXaHUYECKOTO ABUMKEHUSA, GOPMYbI
KMHEMaTMKM PaBHOYCKOPEHHOTO ABUXeHMWsA, npeobpa3osaHus ManmMnea ans CKOPoCTU U
nepemelLeHns, 3aKoHbl HbloTOHA, NPUHLMN OTHOCUTENLHOCTU [annnen, 3aKOH BCEMUPHOTO
TATOTEHMSA, 3aKOHbI COXPAaHEHUA UMMYAbCA MU MEXaHUUYECKOW SHEPTUK, CBA3b PaboTbl CUAbI C
N3MEHEHNEM MeXaHUYEeCKON SHepruu, ycioBMA paBHOBECUA TBEPAOro Tena), Npu 3Tom
MCNO/b30BaTb MaTeMaTUYECKOE BbiparKeHMEe 3aKOHOB, YKa3blBaTb YC/I0BUA NPUMEHUMOCTH
bU3MYEeCKNX 3aKOHOB: NpeobpasoBaHuii [annnen, BTOPOro U TPeTbero 3aKoHOoB HbIOTOHa,
3aKOHOB COXPaHEeHNA MMMYNbCa U MEXaHNYECKOMN SHEPrUU, 3aKOHA BCEMMUPHOTO TArOTEHUSA;

aHaNM3MPOBaTb M 06BACHATL TENIOBbIE NPOLECCHI U ABNEHUA, UCMO/b3YA OCHOBHbIE
nosoxeHna MKT 1 3aKOHbI MOJIEKYNSAPHON GU3MKM U TEPMOAMHAMUKN (CBA3L AaBNEHUSA
MO,eaNbHOro rasa co cpefHei KMHEeTUYECKOM SHepren TenN0BOro ABUKEHUA U
KOHLIEeHTpaLMeit ero Mo/ieKky, CBA3b TeMNepaTypbl BELLECTBA CO CpeaHei KUHEeTUYECKOM
3Hepruel TeNJ10BOro ABUMKEHUS €ro 4YacTuL, CBA3b AAB/EHWA MAealbHOro rasa c
KOHLLEHTpaLMei MOAEKYN U ero TemnepaTtypoi, ypaBHeHne MeHgeneesa—KnaneipoHa,
nepBsbli 3aKOH TEPMOANHAMMKM, 3aKOH COXPaHEHUA SHEPrUM B TENJIOBbIX NpoLLeccax), npu
3TOM MCMO/Ib30BaTb MaTEMATUYECKOE BbIParKEHME 3aKOHOB, YKa3blBaTb YC/0BUSA
NPMMEHMMOCTHU ypaBHeHUA MeHaeneesa—KnanepoHa;

aHanNM3MpoBaTb U OOBACHATbL IN1EKTPUYECKMNE ABNEHUS, UCMOb3YS OCHOBHbIE MOJIOXKEHMA U
3aKOHbl 3N1eKTPOANHAMUKU (3aKOH COXPaHEHWS SNEKTPUUYECKOTO 3apaaa, 3akoH KynoHa,
NOoTeEHUWNANIbHOCTb 3/1EKTPOCTATUYECKOro NoaA, NnpuHUKMN cynepnosnunmn anekTpnyeckmnx
nosien, NPU 3TOM yKasblBas YCN0BUA NMPUMEHMMOCTU 3aKOoHa Ky/loHa, a TaK»Ke NpPaKTUYecku
BaXKHble COOTHOLLEHMA: 3aKoHbl OMa ANA y4acTKa Lenu 1 4na 3aMKHYTON 3/1eKTPpUYECKOoM
uenwu, 3akoH Axoynsa—/leHua, npasuna Kupxroda, 3akoHbl Gapagen Ansa sNeKTponmsa);

onucbiBaTb GU3MYECKUE NPOLLECCHI U ABIEHMA, UCMO/b3YA BEINYMHbI: NEePEMELLEHME,
CKOPOCTb, YCKOPEHWE, MMMY/bC TENA U CUCTEMBI T€J1, CU1A, MOMEHT CU/Ibl, AaBAEHUE,



NoTeHUMabHasA SHEePrua, KUHETUYECKAn IHEPTUS, MEXaHUYECKas 3Heprua, paboTa cubl,
LEHTPOCTPEMUTENIbHOE YCKOPEHME, CUa TAXKECTU, CUA YNPYrOCTH, CUNA TPEHUA, MOLLHOCTb,
SHeprua B3aMMOAENCTBUA Tena ¢ 3eMnél B6aM3N eé NoBEPXHOCTU, SIHEPTUA YNPYron
aedopmaumn NpyKuHbl, KOANYECTBO TENAOTbI, abcoitoTHaa TemnepaTtypa Tena, paboTa B
TEPMOAMHAMMKE, BHYTPEHHAA SHEPIUA MAeanbHOro 0OAHOAaTOMHOrO ras3a, paboTta naeanbHoro
rasa, OTHOCUTeIbHaA BAAXKHOCTb Bo3ayxa, KM naeanbHoro TennoBoro Asuratens;
3NEeKTPUYECKOoe Nose, HaNPAXKEHHOCTb 31IEKTPUYECKOro NoA, HAaNPAXKEHHOCTb NoOAA
TOYEYHOrO 3apAaa WK 3apAXKEHHOrO Wapa B BaKyyMe U B AN3IEKTPUKE, NOTEHLMAN
3/1EKTPOCTAaTUYECKOIO NOJIA, PAa3HOCTb MOTEHLMANOB, 3/IEKTPOABUIKYLLLASA CUIA, CUA TOKA,
Hanpsa)eHWe, MOLLHOCTb TOKa, 3N1eKTpuYecKkaa EMKOCTb NJI0CKOr0 KOHAEHCATopa,
COMNPOTUBNEHME YHACTKA LLENU C NOCNEA0BATENbHBIM M NapanienbHblM COeAMHEHNEM
PEe3nCTOPOB, IHEPTUSA INEKTPUYECKOTO NONSA KOHAEHCATOPa;

06BACHATL 0OCOBEHHOCTU NPOTEKAHUA GU3MUYECKUX ABNEHWUI: MEXAHUYECKOE ABUKEHME,
TennoBoe ABUMKEHME YacTUL, BELLLEeCTBA, TeN/J10BOe paBHoBecue, 6pOYHOBCKOE ABUMKEHME,
andodysns, cnapeHune, KUNEHWe U KOHAEHCaUMaA, NAaBAeHNe U KpUcTanansaums,
HanpaB/IeHHOCTb TeNJIoNepeaayn, 31eKTPU3aLUNA TeN, SKBUMOTEHLNAbHOCTb NOBEPXHOCTH
3apAXKEHHOro NPOBOAHMUKaA;

NPOBOAMUTb UCCNEA0BaHNE 3aBUCUMOCTU OAHOW GU3UYECKOW BEMYMHDBI OT APYroi ¢
MCNO/b30BaHMEM NPAMbIX U3MEPEHMI, NPU STOM KOHCTPYMPOBATh YCTaHOBKY, PUKCMpPOBaTb
pe3ybTaTbl NONYYEHHOM 3aBUCUMOCTU GUSMYECKUX BEIMYMH B BUAE rPpadMKOB C y4ETOM
abCoNOTHBIX NOrpeLwwHoCTe USMepPEHUIA, AeNaTb BbIBOAbI N0 pe3ynbTaTaM UCCAeL0BaHUS;

npoBoAUTb KOCBEHHbIE U3MepPeHNA ¢VI3VN€CKMX BeNn4unH, Npn sTOM BbI6MpaTb ONTMMabHbIN
MeTo4 UsMmepeHuna, oueHmBaTb abCcoNtoTHbIE M OTHOCUTE/IbHbIE norpeLwHoOCTN NPAMbIX U
KOCBEHHDbIX M3M€p€HMV1,‘

NpPoBOAMUTb ONbITbl MO NPOBEPKE NPEeANOXKEHHOW rMNoTesbl: NAaHMPOBATb SKCNEPUMEHT,
cobupaTb IKCNEPUMEHTANbHYIO YCTaHOBKY, aHaIM3MPOBaTh NONYYEHHbIe pe3ybTaTbl 1
[AenaTb BblBOA, O CTaTyce NpPeaNoKeHHOW rmnoTesbl;

cobntoaaTb Npasuaa 6esonacHoro Tpyaa npu NpoBeLeHMM UCCAEA0BAHMIA B paMKax y4ebHoro
3KCNepUMeHTa, NPaKTUKyMa 1 y4ebHO-1CCeA0BaTeIbCKOM M NPOEKTHOM AeATeNbHOCTH C
MCNO/Ib30BaHNEM N3MEPUTENbHBIX YCTPOMCTB U NabopaTopHoro obopyaoBaHuUs;

pelwaTb pacyéTHble 3a4a4n C ABHO 3aA4aHHOM U HeABHO 3aZlaHHOMN GU3MYeCcKon Mmoaenbio: Ha
OCHOBaHMW aHaIN3a yc/10BMA 06OCHOBBIBATbL BbIOOP PU3MUYECKON MOAENN, OTBEYAIOLLEN
TpeboBaHUAM 3a4a4n, NPUMEHATb GOPMY/bl, 3aKOHbI, 3aKOHOMEPHOCTU M NOCTYNaTbI
dU3NYECKNX TEOPMI MPU UCNO/Ib30BAHMN MAaTEMATUYECKUX METOA0B peLleHmn 3a4au,
NpPoBOAMUTb PACYETbl Ha OCHOBAHUWN MMEIOLMXCA AAHHbIX, aHA/IM3UPOBaTb Pe3y/bTaTbl 1
KOPPEKTUPOBATb METOAbI pelleHnaA C Y4ETOM NOJTYYEHHbIX Pe3yNbTaToB;

pelwaTtb KayecTBeHHble 3a4a4u, Tpebylolwme NpumeHeHsa 3HaHWI U3 pasHbIX Pa3aesoB Kypca
bU3UKM, a TaKXKe MHTerpaumMm 3HaHM U3 Apyrux NpeameToB eCcTecTBeHHO-HayYHOro LMKAa:
BbICTPAMBaTb JIOTMYECKYIO LLeMOYKY PacCyAeHWNI C ONopPoi Ha U3yYeHHbIE 3aKOHb,
3aKOHOMEPHOCTU U dU3MYECKME ABNEHUSA;



® MCNO/1b30BaTb TEOPETUYECKUE 3HAHNA ONA 06BbACHEHUSA OCHOBHbIX npuHUMNoOB paﬁOTbI
NU3MePUTENDbHbIX I'IpM60pOB, TEXHUYECKUX YCTpOl\;lCTB N TEXHONTOTNYECKUX NpPOoLLeCCOB;

® NPUBOAUTL MPUMEPbLI BKNAAA POCCUNCKMX U 3apybeXKHbIX YYEHbIX-PUINKOB B PA3BUTUE HAYKMK,
B 06bACHEHME NPOLECCOB OKPYXKAIOLLErO MUPA, B PAa3BUTUE TEXHUKU U TEXHOOTUIA;

®  aHa/M3MPOBATb M OLLEHMBATL NOCAeACTBMA ObITOBOM U NPOU3BOACTBEHHOM AeATENbHOCTH
YyeNloBeKa, CBA3AHHOM ¢ GU3MYECKMMM NPOLLECCAMM, C MO3ULLUIA SKOOTMYECKOM
6e30nacHOCTH, NpeacTaBNeHni 0 paLMOHaAbHOM NPUPOAONO/b30BAHNK, @ TAKMKE PasyMHOM
NCNONIb30BaHMM AOCTUNKEHWNIN HAYKN M TEXHONOTUI ANA AaNbHENLEro passuTma
YyesioBeYecKoro obuecTsa;

® MPUMEHATb PasnyHble cnocobbl paboTbl ¢ HGOPMaLMen GU3NYECKOTo CoAEPHKAHMUA C
NCMNOb30BaHNEM COBPEMEHHbIX MHGOPMALMOHHbIX TEXHONOTUI, NPU 3TOM UCNONb30BaTb
coBpemeHHble MHGOPMaLMOHHbIE TEXHONOTUKN A1 NOUCKA, NepepaboTKM U NpeabABAEHUA
y4ebHOM 1 Hay4YHO-NONYNAPHON MHPOPMALLUK, CTPYKTYPUPOBAHUA U MHTEpPRpeTaLmm
MHbOPMALLUK, NONYHEHHOW U3 PA3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3MPOBaTb
noJsiydaemyto MHGOPMALMIO U OLEHNBATL €€ JOCTOBEPHOCTb KaK Ha OCHOBE MMEOLMXCA
3HAHWI, TaK M HA OCHOBE aHaNM3a UCTOYHMKA MHDOPMALLUWK;

®  MpPOABAATb OPraHM3aLMOHHbIe U NO3HaBaTe/IbHble YMEHNA CaMOCTOATENbHOIO NpruobpeTeHna
HOBbIX 3HaHUI B NpoLLECCe BbIMNOAHEHUA MPOEKTHbIX M y4ebHO-UCcCneaoBaTeIbCKMX pabor;

e paboTaTb B rpynne c UCNOAHEHNEM PA3IUYHBIX COLLMANbHbIX PONEN, MNaHMPOBaTb paboTy
rpynnbl, paLMOHaNbHO pacnpeaensaTb AeATENbHOCTb B HECTAaHAAPTHbIX CUTYaUMAX, aAeKBaTHO
OLEHMBATb BK/a4, KaXK40ro M3 y4acTHUKOB IPynnbl B PeLleHre paccmaTpuBaemMol npobiembl;

® MPOABAATbL MOTMBALMIO K DyayLlei npodeccMoHabHOM AeaTeIbHOCTU MO cneunanbHOCTAM
bU3MKO-TEXHUYECKOro npoduns.

K KoHUy 06yueHus B 11 Knacce npeameTHble pe3y/ibTaTbl Ha YrNyH6J1EHHOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTL Yy 0BYYAIOLLMXCA YMEHWIA:

®  MOHMMaATb POJib PUINKM B SIKOHOMMUYECKOMN, TEXHONOFMUYECKOM, COLIMANbHOMN N STUYECKOM
chepax AeaTeNbHOCTM YENOBEKA, PO/b U MECTO PU3UKN B COBPEMEHHOMN HAYYHOM KapTuHe
MWpa, POb aCTPOHOMMM B NMPAKTUYECKON 4eATENIbHOCTU YEN0BEKA U AaNlbHeNLEeM Hay4yHO-
TEXHUYECKOM PA3BUTUM, 3HAYEHME ONUCATENbHOM, CUCTEMATUINPYIOLLEN, OO BACHUTENBHOM U
NPOrHOCTUYECKOM GYHKUUI GU3NYECKOM TEOPUMN — SNEKTPOAMHAMMKM, CNeunasbHON Teopmmn
OTHOCUTENIbHOCTU, KBAHTOBOW GU3NKU, PoSib PUsnyeckoit Teopum B GopMmupoBaHmm
npeacTaBAeHnn 0 PU3NYECKOM KapTUHE MUPA, MecTO GU3MYECKOI KapTUHbI MUpPa B 0bLem
pPAAY COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX NPeACTaBAEHUI O MPUPOAE;

®  Pa3/zindaTtb yCaoBuA NPUMEHNMOCTU MO,CI,EﬂeVI ¢M3W~IGCKMX TEN N npoueccoB (HBﬂeHMVI)Z
oAHOpPOAHOE 3/1eKTPUYeCKoe N 04HOPOAHOE MAarHMTHOE NoaAa, rapmoHU4YecKkmne KOI'IE6aHVIFI,
MaTemMaTUYeCcKui MaATHUK, M,El,eal'lebIl\/‘I I'IDY)KVIHHbIl‘/JI MaATHUK, NAPMOHNYEeCKNEe BOJIHbLI,
M,D,eaﬂbelﬁ KonebaTenbHbI KOHTYpP, TOHKAaA /IMH3a, Mo,qeneﬁ aTOMa, aTOMHOIo aapa un
KBaHTOBOM moaenun ceeTta;



pa3nunyaTh yca0BUSA (rpaHuLbl, 061acTh) NPUMEHUMOCTU GU3UYECKUX 3aKOHOB, MOHUMaTb
BCEOOLWNI XapakTep GpyHAAMEHTa/IbHbIX 3aKOHOB M OrPaHMYEHHOCTb UCMO/Ib30BaHUSA YaCTHbIX
3aKOHOB;

aHann3MpPoBaTb M 06BACHATb 3N1EKTPOMArHUTHbIE NPOLLECChl U ABIEHUSA, UCMONb3YSA OCHOBHbIE
MOIOXEHMA U 3aKOHbI 31EKTPOAMHAMMKN U CNeLnanbHOM TEOPUM OTHOCUTENbHOCTU (3aKOH
COXpPaHeHWA 3NeKTPUYECKOoro 3apsaaa, cuna Amnepa, cuna JlopeHua, 3aKoH
3N1EKTPOMAarHUTHOM MHAYKLUMM, Npasuao JleHua, ceasb IC camoUHAYKLUNN B SNEeMEHTe
3N1EeKTPUYECKOM Lenn CO CKOPOCTbIO M3MEHEHUA CUbI TOKA, MOCTYNaTbl CNeLunanbHON Teopun
OTHOCUTE/NIbHOCTU DNHLITEMHA);

aHann3MpoBaTb M 06BACHATb KBAaHTOBbIE NPOLLECCHI U ABNEHUA, UCNOIb3YA MNONOMKEHMUSA
KBaHTOBOMW $M3MKN (ypaBHEeHUe DiMHILTENHa Ansa doToapdeKTa, MepBbliA U BTOPOKN MNOCTYNaThI
Bopa, NpUHUMN cooTHOLWEHUA HeonpeaenéHHocTel MeliiseHbepra, 3aKOHbl COXpaHeHUA
3apAA0BOro M MacCOBOTO YNCEN U SHEPTUN B AAEPHbIX PeaKLUUAX, 3aKOH PaaM0aKTUBHOIO
pacnaga);

onucbiBaTb GU3MUYECKME NPOLLECChI U ABIEHUA, UCMO/b3YA BEINYMHbI: HANPAXKEHHOCTb
3NEKTPUYECKOro MoJiA, NOTEHLMAN NEKTPOCTAaTUYECKOTO NOASA, PA3HOCTb NOTEHLMANO0B,
3NEeKTPOABUIKYLLAA CUNA, UHAYKUUA MarHUTHOTO NoJA, MarHUTHbIM NOTOK, cuna Amnepa,
WHAOYKTUBHOCTb, 3/1EKTPOABMIKYLLLAA CUAa CAMOUHAYKLNM, SHEPTMA MAarHUTHOMO NoAs
NPOBOAHWKA C TOKOM, PENATUBUCTCKMIN MMMYbC, NONHAA SHEPrnsa, SHepr1a Nokos cBoboaHoM
YacTUUbl, 3HEPrUa U MMNynbc GOTOHA, MacCOBOE YMCNO0 U 3apaj A4pa, SHePrusa ceAsn Aapa;

06BACHATL 0COBEHHOCTU NPOTEKAHUSA GUIUYECKUX ABNEHWNI: SNEKTPOMArHUTHAA UHAYKLUMSA,
CaMOMHAYKLMA, PE30HAHC, NHTEepdEpPeHLMA BOMH, AudpaKLuma, Ancnepcus, noaHoe
BHYTpEeHHee oTpaxeHue, GoToanekTpuiecknin apdekT (poTtoaddekT), anvda- n beta-pacnagbl
Aaep, raMma-usnyyeHue agep, GUsnYeckne NPUHLMMNbI CNEKTPANbHOIO aHann3a n paboTbl
nasepa;

onpenenaTb HanpasJeHMe UHAYKLNM MAarHUTHOro NoJA NPOBOAHMKA C TOKOM, CUbl AmMnepa u
cunbl JlopeHua;

CTPOUTb U30bparkeHne, CO34aBaeMOe NJIOCKUM 3€PKasioM, TOHKOM JIMH30M, U PacCcYnTbIBaATb
€ro XapaKTepuUCTUKK;

NMPUMEHATb OCHOBOMNO1ararouwme aCTpoHoMmn4eCckmne NoHATUA, TeOPUnN N 3aKOHbI AN1A aHa/In3a
N ob6bsACHEeHUA ¢M3VI‘-IECKMX npoueccos, nponcxogAawmnx s 3B€34ax, B 3BE3HbIX CUCTEMAX, B
MeXKrasiakTuyeckom cpeae,;, oBnxKeHuna HebecHbIX Ten, 3BONOLMNMN 3BE3A U BceneHHow;

NpoBOAMUTb UCCNeA0BaHNE 3aBUCUMOCTEN GU3NYECKUX BEIMYMH C UCMOIb30BaHMEM NPAMBIX
N3MEepPEHUI, MPU STOM KOHCTPYMPOBaTb YCTAaHOBKY, PUKCUPOBATL Pe3y/ibTaTbl NOJYYEHHOM
33aBUCUMOCTM GU3NYECKUX BEIMUUH B BUAE rPAPUKOB C Y4ETOM abBCONHOTHBIX NOTPELLHOCTEM
NU3MepeHUI, AeNnaTb BbIBOAbI NO pe3ynbTaTaM UCCAeL0BaHUSA;

nposoAnNTb KOCBEHHbIE U3MEPEHNUA ¢M3VI‘-I€CKVIX BeNn4unH, Npn sTOM BbI6MpaTb ONTMManbHbIN
MeTo4 UaMmepeHuna, oueHmBaTb abCoNOTHbIE N OTHOCUTE/IbHbIE NOrpeLwHoOCTN NPAMbIX U
KOCBEHHDbIX M3Mep6HVII‘;1,'



NpPOBOAMUTb ONbITbl MO NPOBEPKE NPEeANOXKEHHOW rMNoTe3bl: NAaHMPOBATb SKCNEPUMEHT,
cobupaTb IKCNEPUMEHTANbHYIO YCTaHOBKY, aHaM3NPOBaTb NONYYEHHbIe pPe3ynbTaTbl 1
[enatb BbIBOA, O CTAaTyce NPeA/oKeHHOMN rnnoTesbl;

OonncbiBaTb MeToAdbl NONy4EHUA HAaYHYHbIX aCTPOHOMUYECKUX 3HaHMl>'1;

cobnoaaTb npasuaa 6esonacHoro Tpyaa Npu NnpoBefeHMM UccnefoBaHWii B pamKax yuebHoro
3KCNEePUMEHTA, MPAKTUKYMA M y4ebHO-UCCNeA0BaATENBCKOM U MPOEKTHOM AeATENBHOCTU C
MCNOJIb30BaHNEM M3MEPUTE/bHbIX YCTPOICTB M NabopaTopHOro obopyaoBaHuUs;

pelaTb pacyéTHbIe 3a4a4M C ABHO 3a4aHHOM U HESIBHO 3a4aHHOM PU3MYECKOM MOAE/bO: Ha
OCHOBaHMM aHaNM3a YCA0BUA BbIBUpPaATb GM3MUEcKne modenn, oTeedarollne TpebosaHUAM
3aZla4u, NPUMEHATb GOPMYbl, 3aKOHbI, 3aKOHOMEPHOCTU U NOCTYyNaTbl GU3MYECKUX TEOPUIA
Nnpwu MCNoJIb30BaHNM MaTeMaTUYECKMX METOA0B pelleHmMA 33434, NPOBOAUTbL PacY€ETbl Ha
OCHOBaHUM MMEIOLLIMXCA AaHHbIX, aHaIM3NPOBaTb Pe3yabTaTbl U KOPPEKTUPOBATbL METOAbI
peLleHns ¢ Y4ETOM NOJTyYEHHbIX Pe3y/bTaToB;

pelaTb Ka4ecTBeHHble 3a4a4u, Tpebyoume NpUMEHEHNUA 3HAHNI U3 pasHbIX Pa3genos Kypca
bU3MKM, @ TaKKe UHTErpaLyumn 3HaHUIM U3 APYrMX NPeAMETOB eCTeCTBEHHO-HaYyYHOro LMKAa:
BbICTPAMBATb JIOTMYECKYIO LLENOYKY PACCYKAEHNI C ONOPOI Ha U3YYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTU U pU3NYECKME ABNEHNSA;

MCNoNb30BaTb TeOPETUYECKHNE 3HAHNA ONA 06BACHEHNSA OCHOBHbIX npuHUunnos paﬁDTbI
N3MepUnUTeNbHbIX I'IpVI60pOB, TEXHUYECKUX YCTpOVICTB N TEXHONIOTNYECKUX NPOoLLeCCOB,;

NPUBOAWTL NPUMEPDI BKIAAa POCCUIUCKUX U 3apyBerKHbIX YYEHbIX-GU3NKOB B PasBUTME HAYKMY,
B 06BbACHEHME NPOLLECCOB OKPYXKAIOLLErO MMPa, B Pa3BUTME TEXHUKMU U TEXHOIOTUIA;

aHaM3MPOBaTh M OLEHMBATb NOCNEACTBUA BbITOBOM M NPOU3BOACTBEHHOW AEATENbHOCTH
YesI0BEKA, CBA3AHHOM C pU3MUECKUMM NPOLLECCaMM, C NO3ULMIA SKONOTUYECKON
6e30MacHOCTK, NPeACTaBAEeHNA O paLMOHabHOM NPUPOAONO0/Ib30BaHNM, @ TaKKe pasyMHOM
MCMNONb30BaHWUW SOCTUKEHWUI HAaYKM U TEXHONOTMUI ANA Aa/IbHEULWEro passuTms
yesoBeyeckoro obLLecTsa;

NPUMEHATb Pas/InyHble cnocobbl paboTbl ¢ MHPOpMaLUMen GU3NYECKOTO COAEPIKAHUSA C
MCMNONb30BaHNEM COBPEMEHHbIX MHDOPMAaLMOHHbIX TEXHONOTUI, NPU 3TOM UCNONb30BaTb
coBpemeHHble MHGOPMALMOHHbIE TEXHONOTUK A1 NOMCKA, NepepaboTKu U NpeabABieHUs
y4ebHOl 1 Hay4HO-NoNyAApPHON MHPOPMALMK, CTPYKTYPUPOBAHUA U MHTEpRpeTaLmum
MHPOPMaLMK, NONYHEHHOW U3 Pa3NUYHBIX UCTOYHUKOB, KPUTUYECKN aHaN3UPOBaTh
noJsiyd4aemyto UHGOPMaLMIO U OLEHNBATL €€ O0CTOBEPHOCTb KaK Ha OCHOBE MMEIOLMXCA
3HaHMWI, TaK M Ha OCHOBE aHaNU3a UCTOYHUKA MHbOopPMaLUK;

NPOABNATbL OPraHN3aLlMOHHbIE N NO3HaBaTe/IbHble YMEHWA CaMOCTOATE/IbHOIoO I'IpVIO6p€T€HVIﬂ
HOBbIX 3HaHW B npouecce BbINO/IHEHNA NPOEKTHbLIX U y‘-IE6HO-MCCﬂe,£I,OBaTeﬂbCKMX pa60T;

paboTaTb B rpynne ¢ UICNOJIHEHNEM Pa3/IMYHbIX COLMANbHbIX POAEN, MNaHMPOBaTb paboTy
rpynnbl, PaLMOHaNbHO pacnpesensaTb AeATeIbHOCTb B HECTaHAAPTHbIX CUTYaLMAX, ageKBaTHO
OLEHMBATb BK/a4, KaXK40ro M3 y4acTHUKOB rpynnbl B peLleHne paccmaTpuBaemMol npobiembl;



® MpPOoABAATb MOTUBALMIO K ByayLlelt npodeccMoHanbHOM AeATENbHOCTU NO CNeLnanbHOCTAM
dU3NKO-TEXHUYECKOTO Npoduns.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KJTIACC

KonnyecTtso yacos
Ne INeKTPOHHbIe (LundpoBble)
o/n HanmeHoBaHWe pa3aesioB U TeM NPorpaMmmoi o KoHTPONbHbIE MpakTudeckve 06pa30BaTENbHBIE PECYpCh]

paboTbl paboThbl

Pasgen 1. HAYYHbI METO/, NO3HAHMA NPUPOAbI
11 Hay4HbIn meToa NO3HAHUA NpUpoabl 6 https://m.edsoo.ru/PC1GBZ1VT
WToro no pasgeny 6
Pasgen 2. MEXAHUKA
2.1 KnHemaTunka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 OnHamumka 10 https://m.edsoo.ru/EMEIYTESH
2.3 CTtaTuka TBEpAOro Tena 5 1 https://m.edsoo.ru/LEOIUJWS8
2.4 3aKOHbI COXpaHEeHMA B MeXaHWKe 10 1 https://m.edsoo.ru/IPPU75ZCZ
UTtoro no pasgeny 35
Pasgen 3. MONTIEKYNAPHAA ®U3UKA N TEPMOANHAMMUKA
3.1 OCHOBbI MONEKYNAPHOKMHETUYECKO TEopUN 15 1 https://m.edsoo.ru/GFRCERILS



https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/PC1GBZ1VT

3.2 TepmoamHammKa.TennoBble MallWHbI 20 https://m.edsoo.ru/HD3D80OQ61

33 ArperaTHble cocToaHuWA BellecTa. ®azosble 14 hitps://m.cds0o.rw/ | WBITNGVP
nepexozbl

UTtoro no pasgeny 49

Paspgen 4. SNEKTPOAMHAMMUKA

41 dnekTpuyeckoe none 24 https://m.edsoo.ru/LFUQRIRSA

4.2 MOCTOSAHHbIV 3NEKTPUYECKUI TOK 24 https://m.edsoo.rut/  WKWLI9EVW?2

4.3 TOKM B pasinyHbIX cpegax 6 https://m.edsoo.ru/VLX14U83A

UTtoro no pasgeny 54

Pasgen 5. PUSNYECKUIM NPAKTUKYM

5.1 dU3nYeCcKnii NPaKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ]97

UTtoro no pasgeny 16

Pe3sepBHoe Bpems 10 https://m.edsoo.ru/STRFLE9A2

OBLEE KOJTIMYECTBO HYACOB MO NPOrPAMME 170 16



https://m.edsoo.ru/STRFLE9A2
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/HD3D8OQ61

11 KNACC

KonnyecTtso yacos
Ne n/n HanmeHoBaHWe pa3genos 1 Tem Nporpammel SNEKTPOHHbIE (LMpoBbie)
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTeibHble pecypchbl
paboTbl paboThbl
Paspen 1. SNEKTPOONHAMMUKA
1.1 MarHutHOe none 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 dNeKTpPoOMarHMTHaa MHAYKUNS 13 1 https://m.eds0o0.ru/VQQ38UZXC
UTtoro no pasgeny 27
Pasgen 2. KONEBAHNA U BOJTHbI
2.1 MexaHuyeckune konebaHua 10 https://m.edsoo.rt/YOUAG69FNZ
2.2 INEeKTPOMarHUTHble KonebaHuA 15 https://m.edsoo.ru/ALLBYV2CT
2.3 MexaHU4YecKue 1 31eKTPOMarHUTHbIE BOHbI 10 1 https://m.edsoo.ru/RYENOYIC5
2.4 OnTuka 25 1 https://m.edsoo.ru/OBLJ6N69R
UTtoro no paspeny 60
Pasgen 3. OCHOBbI CMELIMA/IBHOM TEOPMM OTHOCUTE/NIbHOCTH
3.1 OcHosbl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4



https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/8PRH0WUII

UTtoro no pasgeny 5
Pasgen 4. KBAHTOBAA ®U3NKA
4.1 KopnycKynapHO-BOAHOBOM Ayanusm 15 https://m.edso0o0.ru/S400GCWUJ
4.2 ®usmKa aToma 5 https://m.edso00.ru/Z1LJ435GQC
4.3 Pu3ka ATOMHONO AAPA 1 3NEMEHTAPHIX 5 https://m.edsoo.rt/Q4WLMHSI9T
yacTu,
UTtoro no pasgeny 25
Pasgen 5. 9/IEMEHTbI ACTPOHOMWW N ACTPODPU3UKUN
5.1 dNemeHTbl aCTPOHOMMU U acTPODU3UKHU 12 https://m.edsoo.ru/RPXW8WN4N
UTtoro no pasgeny 12
Pasaen 6. PUSNYECKUA MPAKTUKYM
6.1 PU3NYECKN NPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AIJIF
UTtoro no pasgeny 16
Paspen 7. OBOBLWAKOLWEE NMOBTOPEHUE
CuctemaTtumsauma n obobuieHmne npeMeTHOro
7.1 COACPHMANYA M ONbITa ASATENEHOCTH, 15 https://m.edsoo0.ru/PSCGRX7IW

NpPUobpeTéHHOro Npu N3ydyeHnmn Kypca Gpmusnkm
10 - 11 knaccos



https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/S400GCWUJ

Wtoro no pasaeny

15

PesepBHOe Bpems

10

https://m.edsoo.ru/E65RYI9XILB

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

170

16



https://m.edsoo.ru/E65RY9XLB




MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
KonunuecTso yacos

Ne DNEeKTPOHHbIe LnppoBble
Tema ypoKa

n/n Beero KoHTponbHble MpakTuueckune obpasoBaTenbHble pecypcbl

paboTbl paboTbl

1 du3mKa — dyHAameHTanbHaA HayKa o npupoae 1 https://m.edsoo.ru/4GD12L.71X
HayuHbli1 MeTo4 NO3HAHMA U METOAbI

2 y A p,u 1 https://m.edsoo.ru/47JULOITY
nccnenoBaHnA GU3NUYECKUX ABAEHUIA
JKCMEepUMEHT M TeOpUA B NpoLLecce No3HaHMA

3 P puA B fipot 1 https:/m.edsoo.ru/RV2VFFZL6
npupogbl. HabntogeHve v aKkcnepMmeHT B dU3nKe

4 Cnocobbl nsmepeHns pUaNYecKkUx BeNNUnH 1 https://m.edsoo.ru/BKMS7EYO5
A6CONOTHAA M OTHOCUTE/IbHAA MOrPELIHOCTH

5 . P 1 https://m.edsoo.ru/K3LQI3CFT
n3MepeHnit pU3MYECKUX BENNYUH
MogenuposaHue B dpu3nKe. Poab M mecTo

N3NKM B GOPMMPOBAHMN COBPEMEHHOM HAYYHOM

6 ¢ dopmup P Y 1 https:/m.edsoo.rw/85PJSYR4H
KapTMHbI MMPa, B NPaKTUYECKOW AeATeNbHOCTH
noaen
MexaHunyeckoe asukeHue. Cuctema oTcyerta.

7 OTHOCMTENIbHOCTb MEXaHUYECKOro ABUMKEHUS. 1 https://m.edsoo0.ru/QUQYCWDZP

MNpamasa n O6paTHaF| 3a4a4n MeXaHUKU
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Paanyc-BeKTop MaTepuanbHOM TOUKM, ero
NPOEeKunmM Ha ocn KoopamHaT. TpaekTopuA.
MNepemeweHune. CKopocTb. X npoeKkunmn Ha ocu
KoOopAMHaT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMepPHOE NPAMOJIMHEHOE ABUXKEHME.
lpadmueckoe onmncaHue paBHOMEPHOro
NPAMOIMHENHOrO ABUMNKEHUA

https://m.edsoo.ru/ZNKXPSMEF

10

CnoxeHune nepemeLleHmnin u ckopoctei. PeleHune
3afau

11

HepasHomepHoe asuxkeHne. MrHoseHHas
CKOpOCTb. YckopeHue. MpamonmHenHoe
ABUXeHMe C NOCTOAHHbIM YCKOpeHnem

https://m.edsoo0.ru/YKQTQRS20

12

lpaduueckoe onmcaHne NPAMOINHENHOTO
OBUXEHNA C NOCTOAHHbBIM YCKOpPEHNEM

https://m.edsoo.ru/N321FH2L1

13

CsoboaHoe nageHue. YckopeHue cBoboaHoro
nageHus. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHUSA OT BPEMEHU U UX rPadUKM

https://m.edsoo.ru/UYVYXC8JD

14

[BuxKeHune Tena, GpoLeHHOro Nog yraom K
rOPU30HTY

https://m.edsoo.ru/ W6B8TSPKM

15

KpuBonunHeliHoe asukeHue. [BuxkeHune no
OKPYXHOCTU. YrnoBasa U IMHENHAA CKOPOCTb.
Mepuopa n yacToTa. LleHTpocTpemuTenbHoe u
nosiHoe ycKopeHue

https://m.edso00.ru/SGZQQF5H?2
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16 KoHTponbHas paboTta no Teme "KnHemaTtuka" https://m.edsoo.ru/DP1XRIHIJI
MepBblvi 3aKOoH HbloToHa. MHepumanbHble

17 cucTembl oTcyéTa. MPUHLMN OTHOCUTENIbHOCTH https://m.edsoo.ru/SFO42H11.2
Manunen. HemHepumanbHblie CUCTEMbI OTCYETA
Cwuna. PasHogelicTBytoLas cuna. Bropoi 3akoH

18 A VIOt P https://m.eds00.1u/2QC075VDL
HbloToHa. Macca

19 B3saumogelicteue Ten. TpeTuii 3aKoH HbloToHa https://m.edsoo.ru/NAD4VZADH
MpYHUMN cynepnosnunm cua. PelleHune 3a4a4 Ha

20 PURLAT cynep 4 A https://m.edsoo.ru/MQI163A50
NpMMeHeHMe 3aKoHOB HbloToHa
3aKOH BCEMMPHOTO TAFOTEHUA. IKBUBANIEHTHOCTb

21 . . https://m.edsoo.ru/AE40LUZYB
rPaBUTaLMOHHOM M MHEPTHOM Macchbl

22 Cuna TAaXKecTn U yckopeHue cBO6OAHOro NageHus https://m.eds00.1ru/36L.BC47Q)J
[BuKeHne HebecCHbIX TeN U UX UCKYCCTBEHHbIX

23 CNYTHUKOB. MNepBas KOCMUYECKan CKOPOCTb. https://m.edsoo.ru/F756 CAPFB
3akoHbl Kennepa

24 Cuna ynpyrocTu. 3akoH yKa. Bec Tena https://m.edsoo.ru/RV3ISSWOS1
Cuna TpeHusa. Mpupoaa n BUAbI CUN TPEHWUA.

25 [OBUKeHMe B XUAKOCTU U rase ¢ y4ETOM CUbI https://m.edsoo.ru/UP3KXCTQU
COMpPOTUBAEHMSA Cpeapbl

aBsieHue. MmapocTatuyeckoe gasneHve. Cuna
26 A AP A https://m.edsoo0.rt/SWDUEVCO?2

Apxnmega
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ABCONOTHO TBEpPAOE TENO. HOCTyﬂaTEHbHOE n

27 https://m.edsoo0.rw/UVIUYVE7Y
BpallaTenbHOe ABUMKEHME TBEPAOro Tena
MOMEHT CU/Ibl OTHOCUTE/IbHO OCU BpaLLEHUA.

28 https://m.edsoo.ru/AY2DMXMKR
Mneyo cunbli
CnoxeHue cun, NPUNOMKEHHbIX K TBEPAOMY Teny.

29 LleHTp TAMKecTu Tena. YcnoBus paBHOBeCUS https://m.edsoo.ru/VFOIEBAR78
TBepAoro Tena. Bugbl pasHosecua

30 PeweHune 3agau https://m.edsoo.ru/Q3QEPZXMR
KoHTposnbHana paboTta no teme "[MHaMuKa.

31 P P \ A https://m.edsoo.ru/4IHS90LZD
CraTuka TBEpAOro Tena
MmMmnynbc maTepuanbHOM TOUYKU, CUCTEMDI
MaTepuanbHbIX TodeK. LleHTp macc cuctembl

32 P HewTp https://m.edsoo.ru/3APBMZ3HII
MmaTepuanbHbIX TodeK. Teopema 0 ABUNKEHUM
LEeHTpa macc
MMNynbec CUbl U USMEHEHME MMNY/bCa Tena.

33 3aKoH coxpaHeHMa nMnyabca. PeakTneHoe https://m.edsoo.ru/INJW8O116
OBUXeHne
MOMEHT MMNY/ibCa MaTepuasibHOM TOUKMN.

34 MpeactaBaeHne 0 COXpPaHEHUM MOMEHTa https://m.edsoo.ru/CHS9DBR4I
MMMYNbCa B LEHTPaNbHbIX NONAX

35 PeweHune 3agau https://m.edsoo0.ru/224025Z26M

36 PaboTa cuibl Ha ManoM U Ha KOHEYHOM https://m.edsoo.ru/B7N1YBPIN

nepemelleHnn. Npaduyeckoe npeacrasieHne
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pa6OTbI cnnbl. MoOWHOCTL cunbl

37

KnHeTtnuyeckas JHepruAa. Teopema 06 nsmeHeHUmn
KMHETUYECKOM IHEpPrnmn MaTepmaanoﬁ TOYKM

https://m.edsoo.ru/N5SQCCI1EIM

38

MoTeHuManbHble U HENOTEHUMaAbHbIE CUNbI.
MNoTeHunanbHaa saHeprua. Bropaa Kocmuyeckas
CKOPOCTb

https://m.edsoo.ru/BHTO9YW4CQ

39

TpeTba KoCcMMYecKan cKkopocTb. CBs3b paboTbl
HenoTeHLUMaNbHbIX CUA C USMEHEHUEM
MEXaHUYECKOW IHEPTUM CUCTEMBI TeJT. 3aKOH
COXPaHEeHMA MeXaHNYEeCKO 3Heprm

https://m.eds00.ru/66P2WGWS4

40

Ynpyrve v Heynpyrue CTO/IKHOBEHUS. YpaBHeHUe
BepHynAn Ans naeanbHOM RMAKOCTH

https://m.eds00.ru/OIC610GS5F

41

KoHTponbHasa paboTa no Teme "3aKoHbl
COXPaHeHMA B MexaHuke"

https://m.edso0.ru/SO90PC322

42

PasBuTHE NpeacTaBAEHU O NPUPOLE TENOTbI.
OcHoBHble nonoxeHua MKT. Andpoysus.
BpoyHoBCKOe ABuKeHWEe

https://m.eds00.ru/0ZTXY71SW

43

CTpoeHme F33006p33HbIX, KNOKUX N TBEPAbIX Ten.

XapakTep ABMXKEHUA N B3aUMOAENCTBUA YacTul,
BelLecTBa

https://m.edsoo.ru/UX8FMV2CU

44

Macca 1 paamepbl MOneKyn (aTomos).
Konunyectso BewecTtsa. lNoctoAHHaa Asoragpo

https://m.edsoo.ru/SFCL7ZUUO
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Temnepatypa. Tennosoe pasHosecue. LLIkana

45 https://m.edsoo.ru/SDOFUFGIL
LUenbcua

46 PeweHune 3agau https://m.edsoo.ru/EGRV58D9F

47 NaeanbHbIn ras. [a30Bble 3aKOHbI https://m.edsoo.ru/01IM0XOV4B
YpaBHeHne MeHgeneesa-KnanenpoHa. PeweHne

48 P A P https://m.edsoo.ru/7RAZ800M4
3adad

49 AbcontoTHas TemnepaTypa. 3akoH JanbToHa https://m.edso0.ru/27RGL3V1G
M3onpouecchl B naeanbHOM rase c NOCTOAHHbIM

50 pot A https://m.edso0o0.ru/UQ9SUVODW
KOJIMYECTBOM BelLLecTBa
lpaduueckoe npeacTaBaeHMe U30NPOLLECCOB:

51 pad PeA POt https://m.edsoo.ru/W1HC88PJ4
nsotepma, nsoxopa, nsobapa

52 OcHoBHoe ypaBHeHne MKT https://m.edsoo0.ru/E65TLSWXG

53 PeweHune 3agau https://m.edsoo.ru/8U427HIYJ
CBsa3b abcoloTHOM TemnepaTypsl
TEePMOANHAMUNYECKOM CUCTEMbI CO CpeaHEN

54 PMOA . . Pea https://m.edsoo.ru/N6ETZ0LDZ
KMHETUYECKOWN SHepruei nocTynaTesbHoro
TENN0BOro ABUMKEHUA €€ YacTul,
O606LLeHME U cUCTEMATM3ALUMA 3HAHWUI NO Teme

55 t H https://m.edsoo.rut/EDMSZTZCY
"OcHoBbl MKT"

56 KoHTponbHanA paboTta no teme "OcHoBbl MKT" https://m.edsoo.ru/LTSZA1JQ7
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57

TepmoanHammnyeckasa cmctema. 3agaHue
BHeLWHMX ycnosuin gna T, cuctembl. BHewHMe u
BHYTpeHHMe napameTpsbl. MNapameTtpbl T/,
CUCTEMbI KaK cpeaHue 3Ha4YeHMA BeINYNH,

OMNUCbIBAIOLLUX €€ HA MUKPOCKONMUYECKOM YPOBHE

https://m.edsoo.ru/4L636L.XVZ

58

Hynesoe Havyano TepmoanuHaMUKN.
CamonpounssonbHaa penakcauma T cuctemsl K
TennoBOMYy paBHOBECUIO

https://m.edsoo.rt/LYMWVLIJRP

59

Mogenb naeanbHoro rasa B TepMogMHaMumKe.
YcnoBua NPUMEHUMOCTH 3TON Moaenn

https://m.eds00.ru/FOQVOQKQS

60

YpasHeHne MeHaeneeBa-KnanenpoHa u
BblparkeHue s BHYTPEHHEeN aHeprum

https://m.edsoo.ru/TZJUGWSMZ

61

BblpakeHue 4nA BHYTPEHHEN 3HEepruun
OAHOATOMHOIO MAEeaNbHOrO rasa.
KBasucraTuyeckne n HectaTUyecKkune npoLeccsl

https://m.edsoo.ru/L1XUZJSC7

62

dnemeHTapHas paboTa B TepMoANHAMMKe.
BbluncneHne paboTbl No rpadumky npolecca Ha
pV-anarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepepaya Kak cnocob nsmeHeHuUs
BHYTpeHHen aHeprun T cuctembl 6e3
coBepLieHuA paboTbl

https://m.edsoo.ru/BDN5SGEKP7

64

KoHBekuus, TEN/IONPOBOAHOCTb, U3/1y4eEHUNE

https://m.edsoo.ru/QM4TI9ETSS&

65

Konnuyectso TennoTbl. TeN10EMKOCTb Tena.

YpaenbHaa u monApHaa TENN0EMKOCTHM BeLLecTBa.

https://m.edsoo.ru/RQASBF90Q5
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YpenbHaa TensoTa CropaHuna Ttonanea

66 PacyéT KonuuyecTtsa TenaoTbl Npu Tenaonepesaye https://m.edsoo.ru/B4NQ2B026
MNoHATMe 06 agmnabaTHomM npouecce. MepBbii

67 https://m.eds00.1/SQXBMXFYN
3aKOH TepMOANHaMUKK
Konnyectso TennoTbl 1 paboTa Kak mepbl

68 . https://m.edsoo.ru/5S9W3F1X49
M3MeHeHMA BHyTpeHHeW aHeprum T[, cnctemol
BTopoit 3aKOH TepMOANHAMMNKM ANA

69 pPaBHOBECHbIX M HEPABHOBECHbIX MNPOLECCOB. https://m.edso0.ru/3BEBSKQ8G
HeobpaTMMOCTb NPUPOAHbLIX NPOLLECCOB

70 MpUHLMNbI A4eNCcTBUA TennoBbiX MawmH. KN4 https://m.edsoo.ru/Z25PJPKKU

71 MakcumanbHoe 3HayeHune KMNA. Uukn KapHo https://m.edsoo.ru/QATFSEOKO

72 PeweHune 3agau https://m.edsoo.ru/0QIVD6XJT
JKoNornyeckmne acnekTbl UCNO/b30BaHUA

73 TennoBbIX ABuratenei. TennoBoe 3arpAsHeHne https://m.edsoo.ru/ZIFEWQ2SV
OKpYyXKatlowei cpeabl

74 PelweHwne 3agau https://m.eds00.rw/UYVVITE78
O606LeHMe U cUCTEMATM3AUMA 3HAHWUI NO Teme

75 \ H 5 . https://m.edsoo.ru/AGUQLWI1EB

TepmogmHammKa. Tennosble MalluHbI

KoHTposbHasa paboTta no Teme "TepmogmMHaMmKa.

76 P P PMOA https://m.edsoo.ru/X4AG7PIVJ

Tennosble malinHbI"
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77

MapoobpasoBaHue N KoHZeHcaums. MicnapeHuve u
KuneHue. YaenbHas TennoTa napoobpasoBaHusa

https://m.edsoo.ru/W4505S1GQ

78

HacblleHHble 1 HeHacbIWeHHbIe Napbl.
KauecTBeHHas 3aBUCUMOCTb MJIOTHOCTU U
[0aB/IeHUA HacbIWEeHHOro napa oT TemnepaTypsbl,
MX HE3aBMUCMMOCTb OT 06BbEMA HACbILLEHHOTO
napa. 3aBUCUMOCTb TeMMepPaTypbl KUMEHMA OT
0aB/IeHUA B }KUOKOCTU

https://m.edso0.ru/SIOXNZKD1

79

BnakHocTb Bo3gyxa. A6contoTHan u
OTHOCUTE/IbHaA BAAYKHOCTb

https://m.edso00.ru/QRONGWOZS

80

PeweHwne 3agau

https://m.edsoo.ru/PKAPBXZGT

81

Teépaoe Teno. Kpucranamnyeckme n amopdHble
Tena. AHM30TPONMA CBOMCTB KPUCTAN/IO0B

https://m.edsoo.ru/YCMZ29JGZ

82

MNnasneHue 1 Kpuctannmsaumna. YaenoHas
TennoTa nnaenenus. Cybammauma

https://m.edsoo.ru/WYHIC81KN

83

Jedbopmaumu TBEpAOro Tena. PactarkeHue n
cKaTtue. Cagur. Mogynb HOHra. Mpeaen ynpyrux

nedopmaumi

https://m.edsoo.ru/961UIDFRU

84

TennoBoe paclMpeHmne KNLKOCTeN U TBEPAbIX
TeN. AHFapMOHWU3M TEMNNOBbIX KoNebaHui YacTuL,
BeLLecTsa

https://m.edsoo.ru/1RI740Q0N

85

MpeobpasoBaHue sHeprun B $pas3oBbIx Nepexoaax

https://m.edsoo.ru/UUJQYTXYF
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86 YpaBHeHue TensoBoro 6anaHca https://m.eds00.1u/5CVIKKTMW

87 PeweHune 3agau https://m.edsoo.ru/2L7HENBQ2
MoBepxHOCTHOE HaTaXeHue. KanunnapHble

88 ABNeHus. [laBneHune noa UCKPUBNEHHOM https://m.edsoo.ru/Z9FYINI4U
NMoBEepPXHOCTbIO XuaKkoctu. dopmyna flannaca
0O6o0buleHne N cucTemaTmsauma 3HaHM No Teme

89 "ArperaTHble cocTosiHMA BellecTBa. PasoBble https://m.eds00.ru/V3TS29GT9
nepexoapl"
KoHTposbHanA paboTta no Teme "ArperatHble

90 P P P . https://m.edsoo.ru/BTES7DDIP
CoCTosHMSA BelecTBa. Pa3osble Nepexoapl
DneKTpusauma Ten n eé NPoABJEHUA.
dneKTpuyeckuit 3apag. [isa BUAa 3N1eKTPUYECKMX

91 P paa. A A P https://m.edsoo.rt/ESVIQRBVX
3apsaaos. MPoBOAHWNKK, ANINEKTPUKU U
NoaynpPoBOAHUKMK
dnemeHTapHbIN 3N1eKTPUYECKUA 3apag,. 3aKoH

92 P P PAA https://m.eds00.ru/QJTVO6HK7Q
COXpaHeHUA 3NeKTpUYeckoro 3apsaga
B3aumogelicTeune 3apsaaoB. ToyeyHble 3apaapl.

93 A PAA PAA https://m.edsoo.ru/HM8AKQY47
3akoH KynoHa

94 PeweHune 3agau https://m.edsoo.ru/XCFAV8SHK
dneKTpuyeckoe nosne. Ero aeicrene Ha

95 P A https://m.edsoo.ru/EF3CUR72W

a/IeKTpUYeckme 3apaabl



https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/5CV1KKTMW

HanpsaKEHHOCTb 3n1eKTpryeckoro nons. NMpobHbliit
96 3apA4. JIMHMM HaNPAXKEHHOCTU SNEKTPUYECKOTO 1 https://m.edsoo.ru/9KBCOFP9X

nonsa. OgHopPoAHOE 3/1eKTPUYECKoe Nnose

MoTeHUMaNbHOCTb 3/IeKTPOCTaTUYECKOro NoAA.
97 4 P 1 https://m.edsoo.ru/QJ4HEF4TR
Pa3sHOCTb NOTEHLMA/NIOB U HaMpaXeHune

MoTeHuManbHan aHeprvs 3apaaa B
98 aneKTpocTaTUyeckom nose. MoteHyman 1 https://m.edsoo0.ru/YODNX8N9Z

3/IEKTPOCTAaTNUHECKOro noaa

CBA3b HANPAXKEHHOCTU NOJIA U PA3HOCTU
99 P P 1 https://m.edsoo.ru/3WNQFLP9Y
NOTEHLWANOB AN1A 3NEKTPOCTAaTMYECKOro NoaA

100 MpUHLMN cynepnos3nunmn SNEeKTPUYECKUX NoNei 1 https://m.edsoo. s w/WS1GYR4I3

101 PelweHwne 3agau 1 https://m.eds00.1u/2630Y 5063

Mone ToveyHoro 3apsaga. MNone paBHOMepHO
102 . PAA P P 1 https://m.edso0.ru/BGX3JCTAQ
3apakeHHou cdepbl

Mone paBHOMEPHO 3apPAMKEHHOro No 06bEMY
103 wapa. Mose paBHOMEPHO 3apAXKEHHOM 1 https://m.edsoo.ru/L4L5W448T

6eCcKOHEeYHOM NI0CKOCTU

MpPOBOAHUKN B 3N1EKTPOCTaTUYECKOM NOe.
104 PoBoA P 1 https://m.edsoo0.ru/6GVP71B38
Ycnosue paBHoBecus 3apaaos

N3NEKTPUKU U NONYNPOBOAHUKU B
105 A P ynpoBoA 1 https://m.eds00.ru/3G6DWKG2I
3N1EeKTPOCTaTUYECKOM none



https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/9KBC0FP9X

KoHaeHcaTop. DNeKTpOEMKOCTb KOHAEeHcaTopa.

106 . https://m.edsoo.ru/GHLGD83X7
DNEeKTPOEMKOCTb NJIOCKOro KoHAeHcaTopa

107 MapannenbHoe coeAnHEeHNe KoOHAeHCaTopoB https://m.edsoo.ru/60WN2ZDHS

108 MocnepoBaTtenbHOEe cOegMHEHMNE KOHAEHCATOPOB https://m.edsoo.ru/OZ9EPI4LY

109 SHepruaA 3apaXKeHHOro KoHAeHcaTopa https://m.edsoo.ru/SW376XS21

110 PeweHune 3agau https://m.edsoo.ru/NLHAFISYY

BUMXEHME 3apAXKEHHOM YacTuLbl B OAHOPOAHOM

1 [P P Hbl B oAropod https://m.eds00.r/9PGVSYIWG
3N1EeKTPUYECKOM fone

112 PeweHune 3agau https://m.edsoo.ru/UXI1TUSMXW
O606ueHMe N cucTemaTusaLma 3HaHMIA No Teme

113 N N https://m.edso0.ru/QCIRPYCGA

dneKkTpuyeckoe nosne

KoHTposbHasA paboTta no Teme "InekTpmuyeckoe

114 ? P P https://m.edsoo.ru/WRQGZBRF7
none
Cuna ToKa. MoCToAHHbIN TOK. YcnoBuA

115 CYLLLECTBOBAHMA MOCTOAHHOIO 3/1EKTPUUYECKOTO https://m.edsoo.ru/LSLE4KUVS
TOKa

116 McTouHMKM ToKa. HanpsskeHune u 34C https://m.edsoo.rut/RUFC4YTDO
3akoH Oma acTKa uenu. dne ecKkoe

117 KOR TIM3 AIA YHACTKE Lenu. SnerTprteck https://m.eds00.1u/64VZXZ2GP
conpoTtusaeHune

118 https://m.edsoo.ru/KE2FEN35X

3aBMCUMOCTb CONPOTMB/IEHNA OAHOPOAHOTO



https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/GHLGD83X7

npoBOAHWMKA OT €ro 4JsinHbl 1 nNaowagmn
nonepevyHoro ce4yeHumA

YpenoHoe conpoTueaeHue Bewectea. PeweHne

119 https://m.edsoo.ru/Y4ZTZRZAI
3agay
MNocneposaTtenbHOe, NapansiesibHoe, CMeLlaHHoe

120 NIEAOBATENBH rlapasniesibh MeLuanH https://m.edsoo.ru/VE37ERCK6
coegMHeHue NpPoBOAHNKOB
PacuéT pa3BeTBNEHHbIX 3/IEKTPUUYECKUX Lenen.

121 P P 4 https://m.edsoo.ru/OQH1PIPRF
Mpasuna Kupxroda

122 PeweHune 3agau https://m.edsoo.ru/LXRB618PO
PaboTa a/IeKTpMYeCcKoro Toka. 3akoH [xoynsa —

123 https://m.edsoo.ru/PLTTBZGPC
JleHua

124 PeweHune 3agau https://m.edsoo.ru/R6JHOGRY 6
MouwHocTb 3ne €CKoro Toka. Tennosas

125 HHOCTB SNIEKTPHHECKOTO TOK i https://m.edsoo.ru/CONEPSIIH
MOLLLHOCTb, Bblgesinemas Ha pesucrope

126 PelweHwue 3agau https://m.eds00.rui/90KODG7HY
3/C n BHyTpeHHee CONPOTUBAEHUE UCTOYHUKA

127 A yie P https://m.edsoo.ru/MGCEWIVUL
TOKa
3akoH Oma anA NoAHOM (3aMKHYTOM

128 A . ( yroit) https://m.edsoo.ru/XQP3R9DK4
3NeKTpUYEecKol uenm

129 PeweHune 3agau https://m.edsoo.ru/XDAVLS3JL



https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/Y4ZTZRZAI

130 MOLLHOCTb UCTOYHMKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 KopoTKkoe 3aMbiKaHue https://m.edsoo0.ri/9WFHKYNVF

132 KoHaeHcaTop B Lenn NOCTOAHHONO TOKa

133 PeweHune 3agay https://m.edsoo.ru/52KZZJPDT
PeweHune 3aga4 no teme "MOCTOAHHbIN

134 A . https://m.edsoo.ru/5175121DC
3NEKTPUYECKNI TOK
PeweHune 3aga4y no teme "MOCTOAHHbIN

135 A . https://m.edsoo.ru/DX6SFSQSI
3NEKTPUYECKNI TOK
PelwieHune 3aaa4 no teme "MoCcTOAHHbIN

136 . N https://m.edsoo.ru/K835ES5INT
3N1EKTPUYECKUNI TOK
0606ueHne 1 cucTemaTnaumsa 3HaHUM No Teme

137 . R . U'v . https://m.edsoo.rt/WXUIIRUCS

MOCTOAHHDIM 3NEKTPUYECKUA TOK

KoHTposbHasa paboTta no Teme "MoCTOAHHbBIN

138 P E) \ https://m.edsoo.ru/7S4PGOQHP
3NEKTPUYECKNIN TOK
dneKkTpuyeckasa NPoBOAMMOCTb Pa3/IMYHbIX

139 BEeLLLeCTB. DNIEKTPMYECKU TOK B MeTaNNax. https://m.edso0.ru/DV219CC72
CBepxnpoBoAMMOCTb
DNeKTPUYECKU TOK B pacTBOpax 1 pacniaBax

140 3N1eKTponToB. 3aKoHbl Gapaaen Ans https://m.eds00.ru/36L9OKOEE

3/1EKTPO/IN3a



https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/0WH2Q5JOS

141

dNeKTpUYecKMit TOK B rasax. MNnasma

https://m.edsoo.ru/MEDWMLCJ6

142

JNeKTpUYECKUiA TOK B Bakyyme. BakyymHble
npuéopbl

https://m.edsoo.ru/HNIAJ5B73

143

DNEeKTPUYECKNIA TOK B NONYNPOBOSHNKAX

https://m.edsoo.ru/S6KAVJECB

144

MonynpoBoAHMKOBbIE MPUBOPDI

https://m.edsoo.ru/EKLROQTDAX

145

duU3nyecknin NpakTUKym no Teme "NamepeHue
CWJ/Ibl TOKA W HanNpAXKeHWA B Leny NOCTOSHHOTO
TOKa NPV NOMOLLM aHaNOroBbIX U LMPPOBbIX
NU3MepuUTeNbHbIX Npnbopos" nam "3HakomcTBo C
umdposoit nabopatopueii no pusuke. Mpumepobl
namepeHua GU3NYEeCKUX BEANYMH NPY NOMOLLU
KOMMbIOTEPHbIX AAaTYNKOB"

https://m.edsoo.ru/Y15A50SQV

146

dusmyecknii NpakTMKym no teme "MayyeHne
HEepPaBHOMEPHOIO ABUMKEHUA C LLe/Ibio
onpeaeneHns MrHoOBeHHoM ckopocTn'”

https://m.edsoo.ru/CN3FHCY 83

147

dPur3nyecknin NpakTUKym no Teme "UsmepeHune
YCKOPEHUA Npu NPAMOIMHENHOM
pPaBHOYCKOPEHHOM A,BUKEHUWN MO HaKNOHHOW
nnockoctn" nnm "UccneposaHme 3aBUCMMOCTH
MyTH OT BPEMEHW NPU PaBHOYCKOPEHHOM
asuxeHun"

https://m.edsoo.ru/70Y40Y 610

148

Pur3nyecknin NpakTUKym no Teme "UsmepeHune
yCKopeHus cBoboaHoro nageHua" unum "UsyyeHune
ABUXKEHMA Tena, bpoLLeHHOro ropusoHTaAbHO"

https://m.edsoo.ru/87JADYSZ2



https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/MEDWMLCJ6

149

Pur3nyecknin NpakTUKym no Teme "MU3yyeHue
OBUXKEHWA TENA NO OKPYXKHOCTMU C MOCTOAHHOM MO
moayto ckopocTblo" nam "UccnepgosaHue
3aBMCMMOCTM Nepnosa obpaLLleHnA KOHUYECKOTO
ManTHMKa OT ero napameTpos"

https://m.edsoo.ru/DY 1D4C16J

150

dusnyecknin npakTMKym no teme "NamepeHune
paBHOAEMCTBYIOLLEN CU/bI MPU ABMXKEHUM BpyCKa
no HaKNoHHOW naockocTn" unu "Mposepka
rMnoTesbl O HE3aBUCMMOCTU BPEMEHW ABUNKEHMSA
6pycKa No HAKNIOHHOM NJIOCKOCTM Ha 3a4aHHOoe
paccTonHuMe oT ero macchbl"

https://m.edsoo.ru/ZTOFG6J4U

151

dusmyecknii NpakTMKym no teme "MccnegosaHue
3aBUCMMOCTU CUN YNPYTrOCTU, BOSHUKAIOLWMX B
NpPyXuHe 1 pesnHoBom 0bpasue, oT ux
aAedopmaumn” unu "UsyyeHne ABUKEHUS
CUCTEMbI Te, CBA3AHHbIX HUTbIO, MEPEKUHYTOM
yepes Nérkmm 6aok"

https://m.edsoo.ru/UL391C4QD

152

dPur3nyecknin NpakTUKym no Teme "UsmepeHne
K03bPULMEHTA TPEHUS NO BEJIMYUHE YTIOBOTO
KoapduumeHTa 3aBucumoctu FTp(N)" nan
"NccnepoBaHne aBUMKEHNS BPYCKa MO HAaKJIOHHOM
NAOCKOCTM C NepemMeHHbIM KoadduumeHTom
TpeHusa" nnn "UsydyeHune ABUKEHUA rpy3a Ha Bany
C TpeHuem"

https://m.edsoo.ru/78PFNYOAZ

153

dusmyecknii NpakTMKym no teme "MccnegosaHue
YCNoBUIA paBHOBECUA TBEPAOro Te/la, UMEIOLLEro
ocb BpaueHua" nnm "KoHcTpymnposaHue

https://m.edsoo.ru/MIOQT27R6



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/DY1D4C16J

KPOHLUTEMHOB M PAcYéT cua ynpyroctn" nnu
"M3yyeHune yCTOMYMBOCTN TBEPAOTO TeNa,
MMmeroLero naouwaab onopsbi"

154

Pur3nMyecKknin NpakTUKYMm no Teme "U3mepeHune
MMMYNbCa Tena No TOpMo3HOMY NyTn" nnm
"U3mepeHune cunbl TArK, CKOPOCTU MOLENN
3NEeKTPOMOBMAA N MOLLHOCTU CUAbI TATN" UK
"CpaBHeHWE U3MEHEHMA UMMYAbCa Tena ¢
umnynabcom cunol" nnm "UccneposaHue
COXPaHEeHMA UMMYbca NPU yNpyrom
B3anmogenctenn" nnm "NameperHue
KMHETUYECKOM SHEePrumn Tena Nno TOPMO3HOMY
nytn"

https://m.edsoo.ru/FZ0CNRGTA

155

dur3nyecknin NpakTUKym no Teme "MU3yyeHue
N30TEPMUYECKOrO NpoLecca (peKoMeHL0BaHO
ucnosnb3oBaHue LunppoBon nabopatopumn)" unu
"N3yueHmne nsoxopHoro npouecca" nam
"M3yyeHune nsobapHoro npouecca" nnu
"MNpoBepKa ypaBHEHUA cocToAHMA"

https://m.edsoo.ru/T66K4CKZG

156

Pur3nMyecknin NpakTUKYMm no Teme "U3mepeHune
yaenbHol Tennoémrkoctn" unm "UccneposaHune
npoLecca ocTbiBaHUsA BewecTea" unm
"NccnepoBaHne agnabaTHoro npouecca" nam
"MN3yueHune B3aMMOCBA3U SHEPTUN
MEXKMOJIEKYIIPHOIO B3aMMOLENCTBUA U
TeMnepaTypbl KUNEHUs Kunagrkocten"

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/FZ0CNRGTA

157

Pur3nyecknin NpakTUKym no Teme "MU3yyeHue
3aKOHOMEPHOCTEN MCNapeHus Kugrocten" nam
"M3mepeHue yaenbHOM TENIOTbI N1aBAEHUA
nbga" nnun "NUsyyeHne CBOMCTB HACbILWEHHbIX
napos" nnum "UamepeHune abcontoTHOM
BNAXKHOCTU BO3A4yXa W OL,eHKa Macchl NapoB B
nomeweHnn". Uamepenume KoadpoduumeHTa
NOBEPXHOCTHOIO HaTAKEHUA

https://m.edsoo.ru/0ZASPMDOQ7

158

dusnyecknin npakTukym no teme "HabnogeHune
npeBpaLLeHNsa SHePrum 3apAKEHHOTo
KOHZeHcaTopa B SHEPIUIO U3IyYeHUA
cseTogmoma” unm "MsyyeHme NnpoTekaHUs TOKa B
uenu, cogep:Kallei koHgeHcatop" nam
"PacnpeaeneHune pasHOCTU NOTEHLNMANOB
(Hanps»keHunA) Nnpu nocnenosaTelbHOM
coegMHEeHUN KoHgeHcaTopoB"

https://m.edsoo.ru/SBPTN1YZU

159

dur3myecknin NnpakTMKym no Teme "UccnegoBaHue
CMelLaHHOro coeanHeHUs pe3ncTopos” nnm
"U3mepeHune yaenbHOro conpoTuBaeHmn
nposoaHuKoB" nnm "MccneposaHne 3aBUCUMOCTH
CW/Ibl TOKA OT HanpsXeHna 44 Namnbl
HakanmeaHua"

https://m.edsoo.ru/UAIS3VVKE

160

dur3myecknin npakTMKym no Teme "HabnaogeHue
anekTponansza" nnm "NamepeHue 3apsaa
OZHOBA/MIEHTHOrO MoHa" nam "UccneposBanHune
3aBMCMMOCTM CONPOTUBIEHUA TEPMOpPE3NCTOPA
oT TemnepaTypbl" namn "CHATUE BO/IbT-aMMePHOM

https://m.edsoo.ru/72JJ13YC6L



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/0ZA5PMD07

XapaKTepUCTUKKN anoaa"

PesepBHbIit ypoK. O60obLeHne n cuctematnsaumn

161 . . . https://m.eds00.r/LQO9I3IMSSQ
3HaHWi no Teme "KnHematuka
PesepBHbIit ypoK. O606LLeHNe 1 cucTemMaTusauma

162 . N . https://m.edsoo.ru/S7TCS1UFMI
3HaHUK no Teme "[uHamunKa
Pe3epBHbIii ypok. O6obuieHne n cuctematmsaumn

163 . N \ https://m.edsoo.rt/ XVUMKRX6N
3HaHWi no Teme "CTaTMKa TBEPZOro TeNa
PesepBHbIit ypoK. O60obLeHne n cuctematnsaumn

164 3HaHMI’ No TeMe "3aKOHbl COXPaHeHUA B https://m.edso0.ru/C37TWXULT2
mexaHuke"
Pe3epBHbIii ypok. ObobuieHne n cuctematmsaymn

165 3HaHWit no Teme "OCHOBbI https://m.edsoo.ru/3PBKBKI6D
MONEKYNAPHOKNHETMYECKOI Teopun"
PesepBHbIit ypoK. O606LLeHNe 1 cucTemaTusauma

166 3HaHu no Teme "TepmognHammKa. Tensosble https://m.edsoo.ru/IZZC67VF1
MalUMHbI"
PesepBHbIi ypoK. O60obLeHne n cuctemaTnsaumn

167 3HaHW no Teme "ArperaTHble COCTOAHUSA https://m.edsoo.ru/1YSH3LOLN
BelecTsa. Pasosble nepexosb!”
PesepBHbIit ypoK. O60bLieHne 1 cuctemaTnsanma

168 . N \ https://m.edsoo.ru/URWBSCULE
3HaHWI No Teme "DneKTpuYeckoe none

169 PesepBsHblii ypok. O606LeHne 1 cuctemaTmsaums https://m.edsoo.ru/4ANCOULLOV

3HaHMM No Teme "MNOCTOSHHbBIN 3NEKTPUYECKNIA



https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/LQO93M5SQ

TOK

170 PesepBHbIit ypoK. O60obLeHne n cuctematnsaumn
3HaHWI nNo Teme "TOKKU B pa3nnYHbIX cpeaax”

https://m.edsoo.ru/WZ02PRIG1

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

170

16



https://m.edsoo.ru/WZ02PRIG1

11 KNACC

Konunyectso 4yacos

Ne Jata DNeKTPOHHble undpoBble
Tema ypokKa

n/n Beero KoHTponbHble MpakTnyeckne n3yyeHun obpasoBaTtenibHble pecypchbl

paboTbl paboTbl

B3anmogenctame NoCTOAHHbIX

1 MarHuMTOB M NPOBOAHNKOB C TOKOM. 1 https://m.edsoo.ru/HO5J3PQ24
MarnutHoe none. 'mnoTtesa Amnepa
BeKTop MarHMTHOM MHAYKLAW.

2 MpUHLMN cynepnosnumm MarHUTHbIX 1 https://m.eds00.ru/OYNNES7SO
nosnewn. JIMHUN MarHUTHOM MHAYKLUN
MarHutHoe none NpPoBOAHUKA C

3 POBOA 1 https://m.edsoo.ru/F10ASACBX
TOKOM. OnbIT IpcTesa
Cuna Amnepa, eé HanpaB/ieHue n

4 P P 1 https://m.edsoo.ru/1JEDFSHEN
Mmoayb

5 PeweHune 3agau 1 https://m.edsoo.ru/R8OPKEZP4
NMpumeHeHWe 3akoHa Amnepa.

6 P P 1 https://m.edsoo.ru/SA2ACKSRB
dneKkTponsmepuTesbHbIe NPUBOPLI
Cuna JlopeHua, eé HanpaBneHue n
Moaynb. [IBUNKEHME 3apAKEHHON

7 Ayne. A P 1 https://m.eds00.ru/6MB8YZ8TN

4acTunubl B O4HOPOAHOM MArHUTHOM
none



https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/H05J3PQ24

dyko

8 PeweHwne 3aaau https://m.edsoo.ru/FWURORSOE

9 Pa6oTa cunbl SlopeHua https://m.edsoo.ru/MTHD23745

10 PeweHwne 3aaau https://m.edsoo.ru/GH8JAPHBQ
MarHuTHoe nose B BewecTee.

11 PeppomarHeTMkn, napa- u https://m.edsoo.rt/ W7HGQBK70
ANamarHeTmKm
OCHOBHble cBOICTBA

12 deppomarHeTmkos. MpumeHeHne https://m.eds00.1u/960J4E47D
dbeppomarHeTvMkos
PeweHune 3aga4 no teme "MarHuTHoe

13 N https://m.eds00.ru/Q8JGTYNHT
nose
PeweHune 3agay no teme "MarHutHoe

14 . https://m.edsoo.ru/MPCUALFIM
nosne
fIBNeHME 3NEeKTPOMarHUTHOM

15 NMHAYKUMK. NOTOK BEKTOPA MarHUTHOM https://m.edsoo.ru/V7BSKAUS89
NHAYKUUN

16 3AC nHAayKumnm https://m.edsoo.ru/STLELGTJZ
3aKOH 3/1eKTPOMArHMTHOM MHAYKLMK

17 P YRR https://m.edsoo.ru/7EOPOGAR3
dapapen
BuxpeBoe anektpuyeckoe none. Toku

18 P P https://m.edsoo.ru/IONVHOINK



https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/FWUR0RSOE

34C nHAYKUMKN B ABUXKYLLMXCA

19 https://m.edsoo.ru/X00I3RAA1
NpPoBOAHUKAX

20 PeweHwne 3agav https://m.edsoo.ru/ZZTUBO2GQ

21 Mpasuno fleHua https://m.edsoo.ru/GIRNARYL9
MHAYKTMBHOCTb. KaTyLKa

22 WHAYKTUBHOCTM B LIENM NOCTOAHHOTO https://m.edsoo.ru/37WBAJCTF
TOKa
flBneHne camonHaykumu. 34C

23 AYRE A https://m.eds00.1u/99CECGMBH
CaMOUHAYKLMMU
DHeprna MarHMTHOro NoA KaTyLKn C

24 P y https://m.eds00.ru/PS4XRHOGS
TOKOM. DNIeKTPOMarHuTHoe nosne

25 PeweHune 3agau https://m.edsoo.ru/MAWTH1ZS0
0O606ueHMe N cuctemaTmsaums

26 . . N https://m.edsoo.ru/WZCM1SBLO
3HaHWI No Teme "dneKkTpoamMHaMMKa
KoHTponbHasa paboTa no teme

27 . P P N https://m.edsoo.ru/N9QLKI45Y

dneKkTpoaMHaMMKa

KonebatenbHasn cuctema. CeoboaHble

28 KonebaHua. FapMoHUYecKme https://m.eds00.ru/R7DEWGSTQ
KonebaHun
KnuHemaTtuyeckoe n gAnHammnyeckoe

29 A https://m.eds00.1u/G1UGM9ASP

onucaHue KonebaTtenbHbIX ABM)KEHMVI



https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/X00I3RAA1

3HepI'ETVI‘-IeCKOE onucaHue. Boisog
ANHaMMN4YeCKoro onncaHumA

30 rapMOHUYECKUX KOJiebaHUM 13 nx https://m.edsoo.ru/3A83V2VLE
3HEpPreTMYeCcKoro U KUHEMATMYECKOro
onucaHua

31 Amnantyaa u pasa KonebaHuit https://m.edsoo.ru/IRUHIPMT1
Mepuoa 1 YyacToTa KonebaHu.
Mepuoa manbix cBOBOAHbBIX

32 KonebaHni maTemaTU4yecKoro https://m.edsoo.ru/BUSUSUF04
MaATHUKa. MNepunoa cBobOaHbIX
KoJiebaHMN NPYXKMHHOTO MaAaTHUKA
3aTtyxatouwme KonebaHus.

33 y - https://m.edsoo.ru/TGTJTWAUOQ
BbIHYXAeHHble KonebaHus. PesoHaHc

34 ABTOKONebaHnA https://m.edsoo0.ru/BW1KOUGVP

35 PelwweHune 3agau https://m.edsoo.ru/XPWCJ9CPJ
Ypok-koHpepeHuus "MexaHndyeckue

36 KonebaHMA B My3blKalbHbIX https://m.edsoo.ru/DAYGBRUYJ
MHCTpymeHTax"
Ob6obuieHre n cuctemaTmsaums

37 3HaHUM No Teme "MexaHunyeckue https://m.edsoo.ru/SVZMHCH10
KonebaHumsa"
dNeKTpoMarHuTHble KonebaHus.

38 https://m.edsoo.ru/HSB2W8APN

KonebaTtenbHbIi KOHTYP



https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/3A83V2VLE

®opmyna TomcoHa. CeA3b
amnAnTyAbl 3apaja KoHAeHcaTopa ¢

39 . https://m.edsoo.rut/RHGLVVKQ5
aMnNANUTYAO0M CUbl TOKa B
KonebateNbHOM KOHType
3aKOH COXpaHeHUs sHeprum B
40 P P https://m.edsoo0.ru/MMO1P2WON
naeanbHoM KonebateibHOM KOHType
3aTyxatoLme 3N1eKTPOMarHuTHbIe
41 KonebaHua. BbIHyKAeHHble https://m.edsoo.ru/4VHII3 UMW
3NEeKTPOMarHuTHble KonebaHua
MepemeHHbIN TOK. PesuncTop u
42 KOH/ZIEHCATOp B LEenu nepemeHHoro https://m.eds00.ru/OG6JOQHTOD
TOKa
KaTylwKa MHAYKTUBHOCTM B L,enu
43 y av 4 https://m.edsoo.ru/6P4EK0O1H7
nepemeHHoro ToKa
3akoH OMa g5 31eKTpUYEeCcKon Lenum
44 A P 4 https://m.edsoo.ru/P1FZDISQV
nepemeHHOro ToKa
MoLUIHOCTb NepemMeHHOro ToKa.
45 AMNANTYAHOE U AelicTByloLLee https://m.edsoo.ru/6P4CXH152
3HaYeHMe CUAbl TOKa U HanpaXeHna
46 Pe30HaHC B 3/1eKTpUYECKOM Lenm https://m.edsoo.rut/AYQWXESRA
47 PeweHwne 3apav https://m.edsoo.ru/0CVLSMIOS
48 NaeanbHblvt TpaHchopmaTop. https://m.edsoo.ru/F142U7UQR

Mpoun3eoAacTBO, Nepeaaya u



https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/RHGLVVKQ5

notpebaeHne sneKTpuYecko
3Hepruu

JKONOrMYECcKme PUCKKU Npwn
NPOM3BOACTBE 3/1IEKTPOIHEPTUN.

49 KynbTypa ncnosnb3osaHusA https://m.edsoo.r/UYDMIDXZW
3N1eKTPO3HEPrMm B NoBCeAHEBHOM
HU3HU

50 PeweHune 3aaay https://m.edsoo.ru/IR54QM6F2

51 PeweHune 3agau https://m.edsoo.ru/7UFPFF3KK
0O606ueHme n cuctemaTmsaums

52 3HaHWI No Teme "DNeKTPOMarHUTHbIE https://m.edsoo.ru/I6YYY79EQ
KonebaHua"
MexaHnyecKue BOHbI.

53 https://m.edsoo.ru/OP6YANBXC
XapaKTepmucTUKM MexaHMYecKnx BOH

54 CBolicTBa MEXaHUYECKMX BOJIH https://m.eds00.ru/4S5QXKBUX

55 3BYK. XapaKTepUCTUKN 3BYKaA https://m.edsoo.ru/UEH3ZVKKV
MHpasByK 1 ynbTpassykK. LLlymosoe

56 PPasByk U ynbTpassy . y https://m.edsoo.ru/24XDNL1P1
3arpsA3HeHne oKpyKatollel cpeabl

57 PeweHwne 3aaau https://m.edsoo.ru/SWQQHEYAJ
ONEeKTPOMarHUTHbIE BOJIHbI.

58 P https://m.edsoo.ru/EHMGUTOBG

M3nyyeHue sn1eKTpoMarHMTHbIX BOJIH



https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/UYDMJDXZW

59

3HepI'Wr'I INNEKTPOMATrHUTHbIX BOJIH.
CsoiicTBa 3/N1EKTPOMArHUTHbIX BOJTH

https://m.edsoo.ru/HOOHGO6V5

60

LLIKana 3N1eKTPOMarHUTHbIX BOJIH.
MpuMeHeHWEe 3N1EKTPOMArHUTHBIX
BOJIH B TEXHUKE U ObITY

https://m.edsoo.ru/RZEBKEKVL

61

MpUHUMNbI PASMOCBA3U U
TenesmaeHua. Pagnonokaums.
DNeKTpoMarHMTHoOe 3arpAsHeHme
OKpYy*KatoLen cpeabl

https://m.edsoo.ru/7KCCHOBNS5

62

KoHTposibHan paboTa no Teme
"KonebaHusa 1 BonHbI"

https://m.edsoo.ru/NJT16HVEI

63

CseT. 3aKOH NPAMOJINHENHOIO
pacnpocTpaHeHuna cBeTa

https://m.edsoo.ru/KSRDTMZWV

64

PeweHune 3aga4 Ha npMmeHeHune
3aKOHa NPSAMOJIMHENHOTO
pacnpocTpaHeHus cBeTa

https://m.edsoo.ru/3H2YL4R41

65

OTparkeHue cBeTa. lnocKoe 3epKano.

CdepuuecKkoe 3epKano

https://m.edso0.ru/TIX9ZBOSG

66

MpenomneHune cBeTa. AGCONOTHbLIN U
OTHOCUTE/IbHbIV NOKa3aTenb
npenomneHus. NMonHoe BHyTpeHHee
oTparkeHwue. MNpeaenbHbld yron
NOJIHOTrO BHYTPEHHEro OTpaXKeHua

https://m.edsoo.ru/LNCHI3MOR



https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/HOOHGO6V5

PeweHue 3aga4y Ha npumeHeHune

67 3aKOHOB OTPaXKEeHUA U NPeNoMAEHNS https://m.edsoo.ru/C4D3UDGG4
cBeTa
Xop nyyeli B npuame. ucnepcus

68 cseTa. C/IOXKHbIM cocTaB 6enoro https://m.edsoo. s/ HYZWS631.2
cseTa. UeTt
JInH3bl. PoKycHOE paccToAaHME U

69 y P https://m.eds00.ru/SXWYEXTXM
ONTMYECKasn cuna INH3bI
MocTpoeHune nsobpaxkeHni B IMH3aX

70 P P https://m.eds00.rui/6SRTDG4V7
M UX cucTeMaXx. YBeNMYeHe NNH3bI
PeweHuWe 33434 Ha NOCTPOEHUE

71 M306parkeHui, Noayvyaembix C https://m.edsoo.ru/YAGCQPWZX
NMOMOLLLbIO NINH3

72 [Na3 Kak onTMyecKasn cucrema https://m.edsoo.rut/OVMKI19EZ
PeweHue 3agay. Mpegensbl

73 NPUMEHUMOCTU reoMeTPUYECKOM https://m.edsoo.ru/OENIDYBRZ
ONTUKK
CKOpOCTb CBETa M METOAbI ee

74 P A https://m.edsoo0.ru/UCGBDSEVT
n3mepeHus

75 Oucnepcua ceeTa https://m.edsoo.ru/1VIJZOF05

76 NHTepdepeHLma cBeTa https://m.eds00.1/ZQB6756KE



https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/C4D3UDGG4

KOI’EpEHTHbIe NUCTOYHMKU. YCnoBuA

77 HabloAeHNA MaKCUMYMOB U https://m.edsoo.ru/HIXX3PSWN
MUHUMYMOB

78 PeweHune 3apau https://m.edsoo.ru/SX9F3FNP3

79 MpumeHeHne nHTepdepeHLmmn https://m.edsoo.ru/11ISQL6DM

80 Oudpakuma ceeta https://m.edsoo.ru/KPOD2N63D

a OHHaA peLweéTKa. Ycnosue

81 AMdPaKUNOHHEA PeWIETK i https://m.eds00.ru/V7S3Y95TQ
HabNAEHUA TaBHbIX MaKCUMYMOB

82 PeweHwne 3aaau https://m.edsoo.ru/LI6LZ3AWE
MonepeyHoCTb CBETOBbIX BOJIH.

83 P https://m.edsoo. s/ TWKJKW3NH
Monapusaums ceeta

84 PeweHwne 3agav https://m.edsoo.ru/766EAF7DL

85 CBeToBblE ABNEHUA B NPUpoOaE https://m.edsoo.ru/VIWIIR3ES
0606uleHne 1 cucTemaTmnsaums

86 . | | https://m.edsoo.1ru/ZQ1JZTMYC
3HaHUM No Teme "ONTUKA
KoHTponbHasa paboTa no teme

87 pon P https://m.edsoo.rt/y WMVMI1ARQU
«OnTnKa»
MpaHULbI NPUMEHUMOCTH

88 https://m.edsoo.ru/GT085PL4Q

KNaCCMUYECKOWN MeXaHUKKN. 3aKOHbI
INEKTPOANHAMUKU U NPUHUNN



https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/H9XX3P5WN

OTHOCUTE/NIbHOCTU

MocTynaTbl cneuyanbHOW TeOpUM

89 https://m.edsoo.ru/S5VLSW7WK
OTHOCUTENBHOCTU
MpocTpaHCTBEHHO-BPEMEHHOM
nHTepsan. NMpeobpasoBaHus
JlopeHua. YchoBue NPUYNHHOCTL.

90 pent P https://m.edsoo.ru/7ZFTXIX84
OTHOCUTENbHOCTb OAHOBPEMEHHOCTH.
3ameaneHne BPeMeHU 1 CoKpallleHne
O/MHbI
DHeprma U UMNYbC PenaTUBUCTCKOM

91 P y P https://m.edsoo.ru/GPUPD6117
yacTuubl
CBA3b MacChbl C 3Heprmuen u

92 UMMY/1IbCOM PENATUBUCTCKOM https://m.eds00.ru/UOC7TGTFMG
YyacTuubl. IHEpPrua NoKos

93 PaBHOBeCHOe TEN/I0BOE M3NyYeHUE https://m.edsoo.rt/YWVZA9QOH

94 3aKoH cMmeLeHma BuHa https://m.edsoo.ru/R1JD6DWAM
'mnoTe3za M. lNaaHKa 0 KBaHTaXx.

95 https://m.edsoo.ru/RW82CY U89
DOTOHbI

96 dHeprua u umnynbc GpoToHa https://m.edso0.ru/14SLLOJ97
doTtoadpdeKT. OnbiThl A. . CToneTosa.

97 o https://m.edsoo.ru/NM4VEIDIM

3aKkoHbl poToaddeKTa



https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/S5VL5W7WK

YpaBHeHWe IHWTENHa ans

98 doToaddekTa. "KpacHas rpaHmua” https://m.eds00.ru/DOQYSU4GM

doToadpodekTa
asneHue cseta. OnbiTobl M. H.

99 a https://m.edsoo.ru/1746VP412
Nebepnesa

100 BonHOBbIE CBOWCTBA YacTuL, https://m.edsoo.rt/UMEW9AOCE
BonHbl ae bpoiina. lnvHa BOAHbI ae

101 Bpoinsa n pasmepbl 061acTu https://m.edsoo.rut/MVA3A30ZQ
JIOKaNN3aumum ABUKYLLLENCS YacTULbl

102 KopnycKy/apHO-BO/IHOBOM Aya/in3m https://m.edsoo.ru/2XMBTMSAQ
Ondpakuma aneKTPoHOB Ha

103 https://m.edsoo.ru/XH242PNOK
Kpuctannax
Cneumndurka nsmepeHuit B

104 MuKpommpe. CooTHOLWEHUA https://m.edsoo.ru/BMLQCWU6S
HeonpeaenéHHocrtel NenseHbepra

105 PelwweHune rpadpmyeckmx 3agau https://m.edsoo.ru/D207BTWDJ

106 PelweHwne pacyéTHbIX 3aaa4 https://m.edsoo.ru/ZUBH25VIJV
KoHTposibHas paboTa no Temam:

107 "OcHoBsbl CTO", "KopnyckynapHo- https://m.edsoo.ru/U4HQ8CZ90
BO/IHOBOW Ayannsm"

108 OnbITbl NO MCCNEAO0BAHMNIO CTPOEHNSA https://m.edsoo.ru/SMMRTGFK 1

aToma. MnaHeTapHas moaenb aToma



https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/DOQYSU4GM

Pesepdopaa

109

Moctynatbl bopa

https://m.edsoo.ru/SWV5SUNS8J

110

Buabl cnekTpoB. CNeKTp ypoBHEM
3Heprumn atoma BoAopoaa

https://m.edsoo0.ru/T6T3FTQ6Y

111

CnoHTaHHOE 1 BbIHYXXEHHOE
n3nyyeHume ceeta

https://m.edsoo.ru/WJI95LAOOP

112

Nasep

https://m.edsoo.ru/CAG7KBIQ7

113

HyKknoHHas mogenb agpa
leii3eHbepra-MBaHeHKo. 3apag u
MaccoBoe 4ncno saapa. Msotonbl.
PagnoakTMBHOCTb

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paaMoaKTUBHOro pacnaaa.
CBoiCTBA MOHM3UPYIOLWLETO
nsnydeHua. Bamaxue
PaAN0oaKTMBHOCTMU Ha XKMBble
opraHusmsl. [losumeTpusa

https://m.edsoo.ru/8QM2PG4J1

115

SHeprua cBA3M HYKNOHOB B A4pe.
ApepHble cunbl. dedekT maccol agpa.
AlpepHble peakuuu. AgepHble
peakTopbl. Npobaembl ynpasasemoro
TepMoAAEepHOro CMHTe3a.
JKonornyeckme acnekTbl pa3BuTUA
ANEPHON SHEPTETUKM

https://m.edsoo.ru/YOQ4MRH2H



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/SWV5SUN8J

116

MeToapl peructpauum u
nccnenoBaHUA 31eMeHTapPHbIX
yactuy,. PyHaameHTaibHble
B3aMmMoaencTBus. bapMoHbl, Me30HbI
n nenTtoHsbl. MpeacrasneHne o
CraHpapTHOM moaenu. Keapk-
rNHOOHHAA MOAENb a4 POHOB

https://m.edsoo.ru/1EJHULHDS

117

®dun3nkKa 3a npegenamm CtaHAapTHOM
mozenun. TEmHaa matepua 1 TEMHasA
aHeprua. EguHcTBO dM3Myeckomn
KapTWHbI MMpPa

https://m.edsoo.ru/A6IW5SWE4Z

118

3Tanbl pa3BMTUA aCTPOHOMMUM.
3HayeHMe acTpoOHOMUN

https://m.edso0o0.ru/KG802NRIOU

119

MpMMeEHNMOCTb 3aKOHOB GU3NKKN ANA
06BbACHEHNA NPUPOLbLI KOCMUYECKUX
06bekToB. MeToabl
aCTPOHOMMYECKMX UCCAeA0BaAHUM

https://m.edsoo.ru/WIQ1L87R6

120

CoBpemMeHHble onTuyeckue
TenecKonbl, pagnuoTeneckonsl,
BHeaTMocdepHasa acTPOHOMMUSA

https://m.edsoo.ru/KOWWMA4JIE

121

Bupa 38é3aHoro Heba. Co3sesaus,
ApPKUe 3B8é34bl, NNAHETLI, UX BUANMOE
OBUXKeHne

https://m.edsoo.ru/TNS5SKWOTY

122

ConHe4Hana cuctema. ConHue.
ConHevyHaa akTUBHOCTb. CTOYHUK

https://m.edsoo.rt/UGLWTUXUH



https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/1EJHULHD5

3Hepruun ConHua 1 3BE34

123

3BE€3/4bl, UX OCHOBHbIE
XapaKTepucTnkn. Anarpamma
"cnekTpanbHbIi KNacc — CBETUMOCTbL"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3/bl [N1aBHOM
nocsefoBaTeIbHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BHyTpeHHee cTpoeHue 3BE3a.
CoBpemeHHble NpeacTaBAeHUsA O
npoucxoxaeHuu n ssoaoumm ConHua
M 3BE34,. DTanbl }KMU3HM 3BE3,

https://m.eds00.ru/Y3IMIO6ZTY

126

MneuHsbiit NyTb — Hawa ManakTuKa.
Tunbl ranakTnK. YépHble Abipbl B
AApax raslakTuK

https://m.edsoo.ru/PHTIFZRQV

127

BceneHHas. PacwmpeHue BceneHHoM.
3aKoH Xab6na. Teopusa Bonbworo
B3pblBa. PeniMkToBOE M3NYyYeHMe

https://m.edso0o0.ru/UCGD0BD7Y

128

MacwTtabHas cTpyKTypa BceneHHo.
MeTtaranakTtuka

https://m.edsoo.ru/XTCIKQGX4

129

HepeweéHHble npobaembl
acTpoOHOMUM

https://m.edsoo.ru/WCAIUBA2Q

130

PU3MYECKNIN NPAKTUKYM MO TeEme
"UccnepgoBaHmMe MarHUTHOrO nons
NMOCTOSIHHbIX MarHUTOB" uUnm
"NccnepoBaHue cBolicTB

https://m.edsoo.ru/OJIEYJBSH
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deppomarHeTnkos" nnu
"UccnepoBaHue aeicteumn
NOCTOAHHOIO MarHUTa Ha PamKy
ToKom"

131

®dU3NYECKMIA NPAKTUKYM NO Teme
"N3mepeHune cnnol Amnepa" nnm
"N3yyeHune 3aBUCMMOCTH CUNbI
Amnepa oT cubl TOKa" uam
"OnpeaeneHne MarHUTHOM MHAYKLUN

Ha OCHOBE namepeHna Cu/ibl AMHepa'

https://m.edsoo.ru/567ERZSQT

132

duU3nYecknii NPaKTUKYM Nno Teme
"UccnepoBaHue aBneHUs
3NEeKTPOMArHUTHON MHAYKUMK" nam
"OnpegeneHve MHAYKLMM BUXPEBOTO
MarHuTHoro nona"

https://m.edsoo0.ru/6041UI80D

133

dur3nyecknin NPakTUKYMm No Teme
"UccnepoBaHue aBneHus
camouHayKumn" nnm "Céopka
MOZENN 3/IEKTPOMArHUTHOro
reHepatopa"

https://m.edsoo.ru/FNW63917S

134

dU3nYeCcKnii NPaKTUKYM No Teme
"NamepeHne neproaa cBO6OAHbIX
Ko/1e6aHMN HUTAHOTO U NPYXKMHHOIO
MasATHUKOB"

https://m.edsoo0.ru/GAXGU69KA

135

du3nYecknii NPaKTUKYM Nno Teme
"MpeobpasoBaHue sHeprun B

https://m.edsoo.ru/SJ3HWUJFI
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NPYXUHHOM MasTHUKe"

136

®dU3nYecKMii NPaKTUKYM No Teme
"ccnepoBaHne nepemMeHHOro ToKa
yepes nocnefoBaTeNbHO
COeAMHEHHbIE KOHAEHCATOP, KaTyLIKY
n pesuctop" nam "UccneposaHue
paboTbl UICTOYHWMKOB CBETA B LLENK
nepemeHHoro Toka"

https://m.edsoo.ru/LNOY8MGT9

137

dU3NYECKMIA NPAKTUKYM NO Teme
"M3yyeHne napameTpoB 3BYKOBOA
BOJIHbI"

https://m.edsoo.ru/7TER2Y2WQ

138

dU3nYecKnii NPaKTUKYM No Teme
"NamepeHne nokasatens
npeaomaeHua ctekna" mam
"MonyyeHne nsobpaxkeHns B cucteme
M3 NJI0CKOro 3epKana u nH3bI"

https://m.edsoo.ru/PSFJZF82U

139

dursnyecknin NPakTUKym Nno Teme
"MccnepoBaHue 3aBUCMMOCTH
($OKYCHOro paccToAHMA OT BeLLeCTBa
(Ha npumepe KUAKUX NUH3)" nan
"N3amepeHne poKyCcHOro paccToAaHuA
paccenBaroLmnX TNH3"

https://m.eds00.ru/Q0Q2UZ8N9

140

dPU3MYECKUIN NPAKTUKYM MO TeEme
"HabntopeHne gudpakymm,
UHTepdepeHLnn 1N Nonapmusaumnm
cseta"

https://m.edsoo.ru/RIEYWY7CM
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141

®dU3nYECKMii NPaKTUKYM NO Teme
"OnpepeneHne nmnynbca n sHeprum
PeNnATUBMCTCKMX YacTuL, (no
doTorpadmam TpeKoB 3apaKEHHbIX
YyacTuL, B MarHUTHoMm none)"

https://m.edsoo.ru/OTLRWY3PW

142

PU3NYECKMIA NPAKTUKYM NO TeEme
"NamepeHne nocToaHHOM MNnaHKa Ha
OCHOBe UccnenoBaHusa doToadpdpekrra”
unn "NccneposaHue 3aBUCUMOCTHU
CUNbl TOKA Yepes cBeToAnoA, OT
HanpsaxeHus"

https://m.edsoo.ru/Y34AXQNLN

143

dur3nyecknin NPaKTUKyMm No Teme
"UccnepoBaHune cnekTpa
paspeKeHHOro aToMapHOro
BOAOPOAA U U3MEpPEHME NOCTOAHHOM
Pupnbepra"

https://m.edsoo.ru/8PYJEZYBO

144

dU3nYECKUii NPAKTUKYM Mo Teme
"UccnepoBaHne pagnoaKTUBHOIO
$oHa ¢ ucnonb3oBaHMEM Ao3MMeTPA"
unun "MsyyeHune nornouieHma beta-
yactul, antommHuem"

https://m.edsoo.ru/C3HISS5E4

145

dur3nyecknin NPaKTUKYM No Teme
"HabnoaeHua 3Bé3gHoro Heba
HEBOOPYKEHHbLIM F1a30M C
NCMO/1Ib30BaHNEM KOMMbIOTEPHbIX
NPUNOXKEHUIN aNA onpeaeneHus
NosoXKeHUA HebeCHbIX 0O6BEKTOB HA

https://m.edsoo.ru/PR4K00VZY
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KOHKPETHYO AaTy: OCHOBHble
co3se3ama CeBepHOro nosywapus u
Apkue 38é3abl" uan "HabnogeHua s
Teneckon JlyHbl, NAaHeT,
TYMaHHOCTEWN U 3BE3AHbIX
ckonnenuin"

146

Ob6obuieHre n cuctemaTmsaums
3HaHWN. Ponb $M3MKM M acTpoOHOMUM
B 3KOHOMMUYECKOM, TEXHO/IOTUYECKOM,
CoLManbHOM M aTUYecKon chepax
OeATeNbHOCTU YesloBeKa

https://m.edsoo.ru/XABKPSEJ3

147

0606ueHne U cucTemaTmnsauma
3HaHWI. Ponb 1 mecto PpUsnkm un
aCTPOHOMWU B COBPEMEHHOM
Hay4HOM KapTMHE MMNPa

https://m.edsoo.ru/G145HQT3IW

148

0606LueHne 1 cucTemaTmnsaLmna
3HaHW. Ponb Ppusnyeckoii Teopum B
dbopmMnpoBaHMM NpeaCcTaBAEHNN O
du3nYeckor KapTMHe Mnpa, Mecto
du3nYecKomn KapTUHbI MMpa B obLiem
pAAY COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NPeACcTaBAEHUI O Npupoae

https://m.eds00.ru/AOX66XKGX

149

0O606ueHMe N cuctemaTmsaums
3HaHUM no Teme "KnHematmka"

https://m.edsoo0.ru/34RK44YVZ

150

Ob6ob6uieHre n cuctemaTmsaums
3HaHUM no Teme "KnHematmka"

https://m.edsoo.ru/EOD18QXGW
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151

0O606uleHMe 1 cucTemaTmnsaums
3HaHUI no Teme "AnHamnKa"

https://m.edsoo.ru/VTQF4UOXU

152

0606ueHne 1 cucTemaTmnsauma
3HaHWI no Teme "CTaTUKa TBEPAOIO
Tena"

https://m.edsoo.ru/ASCPS8EJHX

153

0606uleHMe U cucTemaTmnsaLms
3HaHWUI No Teme "3aKOoHbl
COXpaHeHMA B mexaHuKe"

https://m.edsoo.ru/7A6P6FWC2

154

Ob6obuieHre n cuctemaTmsaums
3HaHWI no Teme "OcHOBbI
MONEKYNAPHO-KMHETUYECKON Teopmn"

https://m.edsoo.ru/JRCSWNXDH

155

0606LueHne U cucTemaTmnsauma
3HaHWI nNo Teme "TepmoanHAMMKa.
Tennosble malKUHbI"

https://m.edsoo.ru/10P456 WO8

156

0606uleHMe U cucTemaTmnsaLms
3HaHMI no Teme "ArperaTHble
cocTonHus Belectsa. asosble
nepexoabi"

https://m.eds00.ru/VOTG69RUR

157

0606ueHne U cucTemaTmnsauma
3HaHMI No Teme "IneKTpuyeckoe
none"

https://m.edsoo.ru/76P5SKZV5A

158

0606uieHMe 1 cucTemaTmnsaumns
3HaHKUM no Teme "MOCTOAHHbIN
3NEeKTPUYECcKmnii Tok"

https://m.edsoo.ru/86 VR2HMRJ
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159

0O606uleHMe 1 cucTemaTmnsaums
3HaHWUI No Teme "TOKM B Pa3NIMYHbIX
cpepax”

https://m.edsoo.ru/ESIK18H3F

160

0O606ueHme n cuctemaTmsaums
3HaHUM no Teme "MarHutHoe none"

https://m.edsoo.ru/30X0JJYUH

161

PesepBHbIl ypoK. O6obuieHne u
cMcTeMaTU3aumMa 3HaHUIM No Teme
"IneKTpomarHMTHaa nHayKkuma"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBHbIl ypok. O606LeHne n
cucTemaTmsaumsa 3HaHUM No Teme
"MexaHunyeckme KkonebaHuma"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHbIli ypoK. O6obLieHMe u
cUCTeMaTU3auMA 3HaHUI Mo Teme
"IneKTpomarHuTHble KonebaHus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHbIl ypoK. O6obuieHne u
cucTemaTmsauma 3HaHMIA No Teme
"MexaHunyeckme u
3/1eKTPOMarHUTHbIEe BONHbI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHbIl ypoK. O6obuieHMe U
cMCTeMaTU3auma 3HaHUM No Teme
"OnTuka"

https://m.edsoo.ru/WJILMATIT6

166

PesepBHbIl ypoK. O6obLieHue u
cUCTEMaTU3aLMA 3HAHKUI No Teme
"OcHosbl CTO"

https://m.edsoo.ru/NB6V3ZB8&1
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PesepBHbIl ypoK. O6obLieHne u
cMCTEMaTU3aLMA 3HAHKUI No Teme
"KopnycKkynspHO-BOJIHOBOM
ayanusm"

https://m.edsoo.ru/3G6FI3FFN

168

PesepBHbIl ypoK. O6obLieHne u
cMcTeMaTU3auma 3HaHUM No Teme
"®dusnka atoma"

https://m.edsoo.ru/HGF8GQ8AS

169

Pe3epBHbIl ypok. O60bLeHne n
CUCTEMATU3AUMSA 3HAHUI MO Teme
"®u3nKa aTomHOro aapa u
3NleMeHTapHbIX Yactuy"

https://m.edsoo.ru/3RSUUIP8G

170

PesepBHbIl ypok. O606LeHne n
cucTemaTmsauma 3HaHMI No Teme
"SnemeHTbl acTpodU3nKK"

https://m.eds00.ru/GQDTDS8IRQ

OBLLEE KOJTMYECTBO YACOB MO
NMPOrPAMME

170
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NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM
MPOrPAMMbI10 K/TACC

Kopg,
npoBepsaemoro
pesynbTaTta

10.1

MpoBepsiemble NpeaMeTHbIe pe3y/ibTaTbl 0OCBOEHMA OCHOBHOM 06pa3oBaTeIbHOM
nporpammsbl cpegHero obuLero o6pa3oBaHus

JeMoHCTpUpoBaTb Ha NPUMEpPax Po/b U MeCTO GU3MKKN B POPMNPOBAHUM
COBPEMEHHOM Hay4YHOM KapTUHblI M1PaA, B Pa3BUTUN COBPEMEHHOMN TEXHUKMU U
TEXHO/IOTUIM, B MPaKTUYECKOM AeATeIbHOCTM Ntoael

10.2

YunTbIBaTb rpaHuULbl NPUMEHEHMA U3YYEHHbIX QU3NYECKUX Moaene:
maTepuanbHas TOYKa, MHepLUMaibHan cuctema oTcyéTta, abcontoTHO TBEpAOE TeNo,
nAeanbHbIN ras; MOAE/IM CTPOEHMUA ra30B, }KUAKOCTEN U TBEPAbIX TeJI, TOYEYHbIN
3/1IeKTPUYECKMI 3apag — NpuU peweHnn pusnyeckmx sagay

10.3

PacnosHaBaTb ¢pum3nyeckue aBaeHUs (npoueccobl) M 06bACHATL UX HAa OCHOBE
33aKOHOB MEXaHWKU, MONEKYNAPHO-KMHETUYECKON TEOPUM CTPOEHMUSA BELLECTBA U
3NEKTPOANHAMMKIN: PaBHOMEPHOE N PaBHOYCKOPEHHOE NPAMOJIMHEHOE
ABUXKeHWe, cBODOAHOE NafeHMe TeN, ABUKEHUE MO OKPYHKHOCTU, MHEPUMS,
B3aumogaencteme ten; andpoysmns, 6poyHOBCKOE ABUNKEHUE, CTPOEHUE KUAKOCTEN U
TBEPLAbIX TeJ, UsMeHeHMe 06bEMa TeN Npu HarpeBaHUK (OXNaXK4eHUN), Ten1oBoe
paBHOBeCUKE, UCMApPEHME, KOHAEHCALMA, NNABNEHNE, KPUCTANAN3ALMSA, KUNEHWUE,
B/IA’*KHOCTb BO34yXa, NOBbILEHME AABAEHWA ra3a NPU ero HarpeBaHUM B 3aKPbITOM
cocyfe, CBA3b MeX Ay NapaMeTpamm COCTOAHUA rasa B M3onpoueccax;
3NEeKTpU3aLmaA Ten, B3aMMOLENCTBME 3apaa0B

104

OnucbiBaTb MeXaHUYeCcKoe ABUMKEHWNE, NCMONb3YA GUINYECKMNE BENUUYNHDI:
KoopAuHaTa, nyTb, NepemelleHne, CKOPOCTb, YCKOPEHMeE, Macca Tena, cuna,
MMMYNbC TeNa, KUHeTMYeCKan sHeprua, NoTeHuuanbHas sHeprus, mexaHuyeckas
paboTa, MexaHM4YecKana MOLLLHOCTb; NPW ONMcaHUM NPaBU/IbHO TPAKTOBaTb
bU3NYECKNIT CMbICA MCMONb3YEMbIX BEIMUNH, X 0603HAUYEHNA U eaMHULbI,
HaxoAuTb GOPMY/bl, CBA3bIBAIOLLME AAHHYIO GUINYECKYIO BEANYMHY C APYIMMM
BE/INYMHAMM

10.5

OnucbiBaTb U3yYeHHble TENN0Bble CBOMCTBA Te/ U TENNOBbIE AB/IEHUA, UCNONb3YA
du13MYeCcKne BENIMUUNHDI: AaB/ieHMe ras3a, TemrnepaTypa, CpeaHAs KUHeTuYecKasn
3HEpPrMA XaoTUYECKOro ABMMKEHUA MOJIEKYN, CpeaHEKBaAPaTUYHANA CKOPOCTb
MOJIEKY/, KOZIMYECTBO TENIOTbI, BHYTPEHHAA 3HEprusa, paboTa rasa, KoapoumumeHT
Nnosie3Horo AenCcTBuA TENNOBOrO ABMraTens; Npu onnucaHMM NPaBMAbHO TPAKTOBaTb
bU3MYECKUNIA CMbIC/T UCNONB3YEMbIX BEIMYNH, UX 0BO03HAYEHUA U eAUHULbI,
HaxoauTb GOPMYJibl, CBA3bIBAOLLME AAHHYIO GM3NYECKYIO BENNYMHY C APYTMMM
BE/IMYMHAM

10.6

OnucoblBaTb NU3y4YEHHbIE 3/IEKTPUYHECKNE CBOWCTBA BeulleCTBa U 3ZIEKTPUYHECKNE




ABMeHNA (Mpouecchl), CNosb3ys pUanMUecKne BEJIMYUHBI: SNEKTPUYECKUI 3apag,
3/1eKTPMYECKOE NOoe, HANPAXKEHHOCTb NOA, MOTEHUMaN, Pa3HOCTb MOTEHLMANOB;
MpY ONMCaHUK NPABUAbHO TPAKTOBaTb GUINUYECKMIN CMbICA MCMOb3YEMbIX
BE/IMYMH, X 0BO3HAYEHMA U eAMHMLI; YKa3biBaTb GOPMY/bl, CBA3bIBAIOLLNE
AaHHYI0 GU3NYECKYI0 BEUUYMNHY C APYTMMU BEANYMHAMM

10.7

aHanu3npoBaTb PU3NYECKME NPOLECCHI U ABNEHUA, UCNONb3YA GU3MYECKME 3aKOHDI
M NPUHLUMBI: 3aKOH BceMUpHoro TaroTenus, |, I v Il 3akoHbl HbloTOHa, 3aKOH
COXpPaHeHMA MEeXaHUYeCKOM SHEPTUN, 3aKOH COXPaHEHMA UMNYNbCA, MPUHLUN
cynepnosnumm cun, NPUHLMN PAaBHONPABUA MHEPLUANBHbBIX CUCTEM OTCYETA;
MONEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUA BELLLECTBA, ra30Bble 3aKOHbI, CBA3b
cpefHelt KNHETUYECKOW SHePrnmn TENI0BOTO ABUMKEHMA MOJIEKYN C aBCONOTHOM
TEMMepaTypoi, NepBbIN 3aKOH TEPMOAMHAMMKM; 3aKOH COXPAHEHUA
3/IEKTPUYECKOro 3apAasa, 3aKoH KynoHa; Npu 3TOM pas3nnyaTb C10BECHYIO
bopMYIMPOBKY 3aKOHA, ero MaTeMaTMYECKOE BbiPaXKeHWNE U YCN0BMUSA (FpaHnLLbl,
061acTM) NPUMEHUMOCTH

10.8

Ob6BACHATbL OCHOBHbIE NPUHLMMbI AEACTBUS MaLlLMH, MPUOOPOB N TEXHUUYECKMUX
YCTPOWCTB; pa3nnyaTh ycnosma nx 6esonacHoro MCNoab3oBaHMA B NOBCEAHEBHOM
KU3HU

10.9

BbINOAHATL 3KCMEPUMEHTbI NO UCCNEA0BAHNI0 GUINUYECKUX ABNEHUIA U NPOLLECCOB C
NCMOIb30BaHNEM MPAMbIX U KOCBEHHbIX U3MEPEHWI; NPU 3TOM GOPMYNMPOBaTbL
npobnemy (3agavy) 1 runoTesy yuebHOro sKCnepumeHTa, cobupaTtb YCTaHOBKY U3
npeasioxeHHoro o6opyaoBaHuaA, NPOBOAMTL OMbIT U GOPMYIUPOBATL BbIBOAbI

10.10

OcyLecTBAATb NPAMbIE M KOCBEHHbIE M3MepPeHNA GU3UYECKMX BEJIUYMH; NPU STOM
BblI6UPATb ONTMMaNbHbIN CNOCOb U3MepeHUA U UCNONb30BATb U3BECTHbIE METOAbI
OLLeHKM NOrpeLHOCTEN N3MEPEHNI

10.11

NcecnepoBatb 3aBUCUMOCTU MeXAY GUINYECKMMUM BETMYMHAMM C UCMONIb3OBAHNEM
NPAMbIX U3MEPEHWI; MPU STOM KOHCTPYMPOBaTb YCTAHOBKY, GUKCUMPOBATb
pe3ynbTaTbl NONYYEHHOW 3aBUCUMMOCTU GU3UYECKUX BENMUYNH B BUAE TabauL, 1
rpaduKoB, AenaTb BbIBOAbI MO pe3yaAbTaTam UCCAef0BaHMA

10.12

CobntoaaTh NpaBuaa 6esonacHoro Tpyaa npy NpoBeAeHNn nccnenoBaHUin B
pamKax y4ebHOoro skcnepumeHTa, y4yebHo-nccnen0BaTeIbCKoOM U MPOEKTHOM
OEeATeNbHOCTU C UCNONb30BaHUEM U3MEPUTENbHBIX YCTPOUCTB U 1abopaTopHOro
obopynosaHus

10.13

PelwaTtb pacyéTHble 3a4a4M C ABHO 334aHHON GM3NYECKON MOAENbIO, UCMONb3YA
¢du3nYecKne 3aKOHbI M MPUHLUMIMBI; HA OCHOBE aHa/IM3a YC/10BUA 3a4a4M BbIbUpaTb
dU3MYECKYI0 MOAENb, BbIAENATb GU3MYECKME BENUYNHBI U GOPMYbI,
HeobxoaMMble ANA eé pelleHns, NPOBOANTb PacHEéTbl M OLLEHMBATL PeasibHOCTb
NOJY4EHHOTO 3HaYeHMA GU3UYECKOW BETUYMHDI




10.14

PeluaTb KayecTBeHHbIe 3a43a4M: BbICTpaUBaTb 1OrMYECKN HENPOTUBOPEUUBYIO
LLEeMOYKY pacCyXAeHNI C onopoi Ha N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dusnYeckune ABNEHNA

10.15

Mcnonb3oBaTb Npu peleHnn y4ebHbIx 33434 coBpeMeHHble MHGOPMALMOHHbIE
TEXHONOMMU AN1A NOUCKA, CTPYKTYPUPOBAHUA, MHTEPNPETALLMM U NPeaCTaBAeHUA
y4ebHOM 1 Hay4yHO-NoNyAspHON MHPOPMALUM, NONYHEHHOM N3 PA3UYHbBIX
WUCTOYHWKOB; KPUTUYECKN aHANN3MPOBATb NOAYyYaemMyto MHPopMaL Mo

10.16

MpuBoAUTb NPUMEPbI BKNaAa POCCUNCKMX U 3apyBeKHbIX YY4EHbIX-PUINKOB B
pa3BuUTUE HayKK, 06 bACHEHME NPOLLECCOB OKPYXKAOLLEro MMpPa, B Ppa3BuUTne
TEXHUKN U TEXHOJIOTUIA

10.17

Mcnonb3oBaTb TeOpeTUYECKME 3HAHMA MO PU3MKE B NOBCEAHEBHOM KU3HU N8
obecnevyeHnn 6esonacHoCT Npu obpaleHnn ¢ Npubopamm 1 TEXHUYECKUMU
YCTPOMCTBaMM, AN COXPAHEHMA 340P0BbA U COBMOAEHMA HOPM 3KOOMMYECKOTO
noBeAeHMA B OKpyXKatoLel cpeae

10.18

PaboTaTb B rpynne C BbINOAHEHMEM Pa3ANYHbIX COUMAbHbIX Posiei, NIaHNPoBaTh
paboTy rpynmnbl, pauMoHaAbHO pacnpesenaTb 06A3aHHOCTU U NAAHMPOBATb
AeATeNbHOCTb B HECTAHAAPTHbIX CUTYaLMAX, afleKBaTHO OLLEHMBATb BK/Ia4 KaXKaoro
M3 YYaCTHUKOB TPyMnbl B peLleHne paccmaTpuBaemon npodbaemsi

11 KNTACC

Kopg
npoBepsemoro
pe3ynbTaTta

111

MpoBepsemble NpegMeTHble pe3y/bTaTbl 0CBOEHWUA OCHOBHOM 06pa3oBaTe/ibHOM
nporpammsl cpeaHero obuiero obpasosaHus

JeMoHCTpupoBaTh Ha NpUMepax poab U MecTo GU3MKKU B OPMNPOBAHUM
COBPEMEHHOW HAyYHOM KapTUHbI MUPa, B PA3BUTUM COBPEMEHHOM TEXHUKMU U
TEXHONOMNM, B NPAKTUYECKOW AeATENbHOCTM Nt04eN, LENOCTHOCTb U eAUHCTBO
¢d13MYeCcKoN KapTUHbI MUpPa

11.2

YYnTbIBaTb FPaHMULbl MPUMEHEHMA U3YUYEHHbIX GU3NYECKMX MOAeNel: ToOUeYHbI
3/1EKTPUYECKUI 3apag, AAepHas MOAENb aTOMa, HYK/IOHHAA MOAE/lb aTOMHOTO
A4pa Npu peweHnn Gpnusnyeckmnx sagauy

11.3

PacnosHaBaTb ¢pusMyeckune asaeHus (Npoueccol) M 06BACHATb UX HA OCHOBE
3aKOHOB 3/1EKTPOAMHAMMUKN U KBAHTOBOM PU3UKK: SINEKTPUYEcKas NPoBOAMMOCTb,
TEN/J0BOE, CBETOBOE, XMMUYECKOE, MarHUTHOE AeNCTBMA TOKa, B3aMMO4eNCTBUE
MarHuTOB, 3/IeKTPOMAarHMTHaA MHAYKLMA, AeNCTBME MarHUTHOrO NOA Ha
NPOBOAHMWK C TOKOM W ABUKYLLMIACA 3apsi, 3NEKTPOMArHUTHbIE KonebaHus u




BOJIHbI, MPAMOJIMHEHOE PAaCcNPOCTPaHeHMe CBeTa, OTPaXKeHUe, NpesioMaeHne,
nHTepdepeHuma, ANdpakumsa 1 Nonapmsaumnsa cBeTa, ANCNepcma CBeTa,
doToanekTpmuecknin apdekt (dbotoaddeKT), cBeToBOE AaBNEHUE, BOSHUKHOBEHUNE
JINHEMYaToro cneKkTpa aToma BoA40pO4a, eCTeCTBEHHAA N MCKYCCTBEHHaAS
PafiNo0aKTUBHOCTb

114

OnucbiBaTb U3yYeHHble CBOMCTBA BELLECTBA (31eKTPpUYeCcKne, MarHuTHble,
ONTUYECKUE, SNEKTPUYECKYIO NPOBOAMMOCTb Pa3/INYHbIX cpea,) 1
3/1eKTPOMarHu1THbIe ABeHMA (Npouecchl), MCNonb3ya GU3NYEcKUe BeIUYUHDI:
3/1IeKTPUYECKMIA 3apAj, CUa TOKa, 3/IEKTPUYECKOe HanpsaXKeHne, 3/IeKTpuyeckoe
CONpPOTMBAEHWNE, PA3HOCTb NoTeHuManos, 3C, paboTa ToKa, UHAYKLMA MAarHUTHOrO
nons, cuna Amnepa, cuna JlopeHua, UHAYKTUBHOCTb KaTyLKK, SHEpPrus
3/IEKTPUYECKOrO U MAarHUTHOIO MOJIEN, NepMoa U YacToTa KonebaHui B
KonebaTeslbHOM KOHTYpe, 3apsf M CUla TOKa B NPOL,ECCe rapMOHUYECKUX
3/1eKTPOMarHUTHbIX KonebaHunin, GoKycHoe paccToOsHUE U ONTUYECKasA CUA JINH3bI;
Nnpu oNMCcaHUKN NPaBUJIbHO TPAKTOBATb GUINYECKUI CMbIC/T UCMOJIb3YEMbIX
BE/INYMH, UX 0603HAYEHUNS U eANHULI; YKa3biBaTb GOPMYbl, CBSA3bIBAOLLNE
OaHHYI0 GU3NYECKYIO BEIUUMHY C APYTUMU BEANYMHAMM

11.5

OnucbiBaTh U3yYeHHble KBAaHTOBbIE ABIEHUA U MPOLECChI, UCNO/b3ya du3nYeckune
BE/IMUYMNHBI: CKOPOCTb 3/IEKTPOMArHUTHbIX BOJIH, A/IMHA BOJIHbI M YacTOTa CBETa,
3Heprua n umnynbc GoToHa, Nepuoa noaypacnaaa, SHeprus cBA3n aToMHbIX A4EP;
npu onncaHMM NPaBUAbHO TPAKTOBaTb GU3NUYECKUIA CMbICA UCMONb3YEMbIX
BE/INUYMNH, X 0603HaUYEHMA U eANHULbI; YKa3biBaTb GOPMY/bl, CBA3bIBaOLLNE
OaHHYI0 GU3NYECKYIO BEAUYMHY C APYTMMU BENMYMHAMU, BbIMUCAATb 3HaYEHUE
dU3NYECKon BENNUYNHDI

11.6

AHannsnpoBaTb GpM3MYECKUE NPOLLECCHI U ABMEHUA, UCMONb3YA PUINYECKME 3aKOHbI
W NPUHLMNbI: 3aKOH OMa, 3aKOHbI NOCNeA0BATENbHOIO M NApPaNNeNbHOro
COoeAMHEHMA NPOBOAHMKOB, 3aKOH [Koynsa — JleHua, 3aKOH 31eKTPOMarHUTHOM
WMHAYKLMW, 3aKOH NPAMOJIMHEMHOIO PacnpoCTPaHEHMA CBETA, 3aKOHbI OTPaXKeHUs
CBeTa, 3aKOHbI NPENOMNEHUA CBETA, ypaBHEHNE DHWTENHA ana ¢oToapdeKTa,
3aKOH COXpPaHEeHMA SHEePrnn, 3aKOH COXPAHEHUSA UMMYJIbCA, 3aKOH COXPaHEHUSA
3NEKTPUYECKOro 3apAaa, 3aKOH COXPaHEHMA MaCcCOBOTO YMCNa, NOCTyAaThbl bopa,
3aKOH PaAMOaKTUBHOIO pacnaza; npy sTOM Pas3/inyaTb CNOBECHYO GOPMYINPOBKY
3aKOHa, ero MaTemaTU4ecKoe BblpakeHWe 1 ycioBuA (rpaHuLpbl, obaactu)
NPUMEHUMOCTHU

11.7

OnpepenATb HanpaBaeHWe BeKTopa MHAYKLUMU MarHUTHOro Noas NPOBOAHMKA C
TOKOM, cuabl Amnepa u cunbl JlopeHua

11.8

CTpouTb 1 ONUCbIBaTb M306parKeHNe, co3aaBaeMoe NIOCKMM 3epKasioM, TOHKOM
JIUH30M

11.9

BbINONHATL 3KCNEPUMEHTbI MO UCC/IeA0BaHUIO PU3UUYECKMX ABJIEHNIN U NPOLLECCOB C
NCNO/Ib30BaHMEM MPSAMbIX M KOCBEHHbIX MU3MEPEHUIN; NPU STOM GOPMYANPOBaTb




npobaemy (3agavy) 1 runoTesy yuebHOro sKcnepumeHTa, cobupaTtb YCTaHOBKY U3
npeasoXxeHHoro o6opyaoBaHMA, NPOBOAMTL ONbIT U GOPMYIUPOBATL BbIBOAbI

11.10

OcyLecTBNATb NPAMbIE U KOCBEHHbIE N3MEPEHU GU3UUYECKUX BETMUUH; NPU 3TOM
BbIOMPATb ONTUMA/IbHbIM CNOCOD6 N3MEPEHUSA U UCMOJ1b30BaTb U3BECTHbIE METObI
OLLeHKM NOorpeLlHocTen M3smepeHni

11.11

NccnepoBatb 3aBUCUMOCTU GUINYECKUX BEMYMH C UCNOIb30BAaHMEM NMPAMbIX
WU3MEpPEHUIA; NPM 3TOM KOHCTPYMPOBaTb YCTaHOBKY, PUKCUPOBATbL Pe3y/ibTaThbl
NoNYYEHHOM 3aBUCUMOCTU PU3MYECKUX BE/IMYMH B BUAE Tabanu, 1 rpadmKos,

Aenatb BblBOAbI NO pe3ysibTaTaM UccnenoBaHua

11.12

Cobntopatb npasuna 6esonacHoro Tpyaa npu NpoBeaeHUM UCCef0BaHNN B
pamKax y4ebHOoro skcnepumeHTa, yuebHo-nccnef0BaTeIbCKOM U NPOEKTHOM
0eATeNbHOCTU C UCMNO/Ib30BAaHUEM U3MEPUTE/IbHbBIX YCTPONCTB M NabopaTopHoro
obopynoBaHus

11.13

PelwaTb pacyéTHble 334a4uM C ABHO 334aHHON PU3NYECKON MOLENbIO, UCNO/b3YA
bU13nYECKmne 3aKOHbI M MPUHLMMBI; HA OCHOBE aHa/In3a YCA0BMA 3a4a4mM BbIbUpaTb
bu13nyeckyto moaenb, BblAeNATb GU3NYECKUe BENUUYNHBI U GOpMYbI,
Heobxoaumble AnA eé peweHus, NPOBOAMUTL PACUYETbI U OLEHUBATL PEASIbHOCTb
NoJly4eHHOro 3Ha4YeHmA GU3nNYecKoit BEANYNHbI

11.14

PewaTtb KayecTBeHHble 334a4M: BbICTPAMBATb JIOTMYECKM HENPOTUBOPEUNBYIO
Lenoyky paCCV)KAEHMﬁ C OI'IOpOﬁ Ha N3y4eHHbl€ 3aKOHbl, 3dKOHOMEPHOCTU U
¢M3MH€CKVI€ ABNeHUNA

11.15

Mcnonb3oBaTtb NpU peleHnn yuebHbIX 33434 COBPeMEHHble MHPOPMaLUNOHHbIE
TEXHONOTUW A/1A NOUCKA, CTPYKTYPMPOBAHUA, UHTEPNPETaLMU U NpeacTaBAeHuUs
y4yebHOW M Hay4YHO-MONYAAPHOM MHGOPMALLMM, MONYYEHHOW M3 PA3NYHBIX
WCTOUYHUKOB; KPUTUUYECKM aHAIM3MPOBATb NOyYaeMyto MHGOPMaLMIo

11.16

06bACHATL NPUHLMMbI AEMNCTBUA MaLLMH, NPUBOPOB N TEXHUYECKUX YCTPOICTB;
pasnnyath ycioBmua Ux 6€30nacHOro MCNob30BaHUA B MOBCEAHEBHOMN KU3HM

11.17

MpuBoAUTb NPUMEPbI BKNAAa POCCUNCKMX U 3apyBeKHbIX YYEHbIX-PUINKOB B
pa3BuTUE HayKu, B 0ObACHEHME NPOLLECCOB OKPYKALOLLErO MMPA, B Pa3BUTHE
TEXHUKN U TEXHOJIOTUIA

11.18

Mcnonb3oBaTh TeEOPETUYECKNE 3HAHMA N0 GU3MKE B NOBCEAHEBHOM KMU3HWN ANA
obecnevyeHna 6e3o0nacHOCTM Npu obpalLeHnn ¢ Npbopammn 1 TEXHUHECKMMM
YCTPOMCTBaMM, A/1A COXPaHEHUA 300P0BbA U COBNOAEHMA HOPM 3KONOMMYECKOro
noBeAeHMA B OKpYHKaloLLel cpeae

11.19

PaboTaTb B rpynne C BbINOJHEHWEM Pa3ANYHbIX COLUMAbHbIX Posiei, NIaHNPoBaTh
paboTy rpynmnbl, pauMoHaAbHO pacnpesenaTb 06A3aHHOCTU U NAAHMPOBATb
AeATeNIbHOCTb B HECTAHAAPTHbIX CUTYaLMAX, afleKBaTHO OLLEHMBATb BK/Ia4, KaXKaoro




M3 YY4ACTHMKOB rPyNMbl B peLIeHne paccMaTpmrBaemon npobaemoi




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC

Kopg
Kog npoBepaemoro anemeHTa [poBepsemble 31eMeHTbl COAEPKaHUSA
pasgena

®U3NKA N METObl HAYHYHOT O MO3HAHWMA

dunsmka — Hayka o npupose. Hay4yHole meToabl NO3HAHKUA
1.1 OKpy*Katowero mmpa. Ponb skcnepmmeHTa 1 Teopumu B
npoLiecce NO3HaAHMA NPUPOAbI. DKCNEPUMEHT B PU3MKe

MogennposaHue GpU3MUECKUX ABAEHUI U MPOLECCOB.
HayuHble runotesbl. PU3nyeckmne 3aKoHbl U TEOPUM.

12 MpaHWULbI NPUMEHUMOCTU GU3NYECKMX 3aKOHOB. MpUHUMN
' CoOTBETCTBUA. PONb 1 MecTo GPU3NKKM B GOpMUPOBAHUMK
COBPEMEHHOIN Hay4YHOM KapTUHbI MMPA, B MPAKTUYECKOM

AeATeNbHOCTU Noaen

2 MEXAHUKA

KUHEMATUKA

511 MexaHunuyeckoe aukeHne. OTHOCUMTENIbHOCTb
- MeXaHW4YecKoro ABuxKeHuA. Cuctema oTcuéTa. TpaekTopus

MepemelleHMe, CKOPOCTb (CPeaHAsA CKOPOCTb,
212 MFHOBEHHan CKOPOCTb) U YCKOpEeHWe maTepuasibHOM
- TOYKM, UX NPOEKLMN HA OCU CUCTEMbI KOOPAMHAT.

CnoxeHune I'IepeMELU,EHVIﬁ N ChoxeHune CKOpOCTeVI

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPAMOJANHENHOE
2.1 5913 AsukeHue. NpadmKn 3aBUCMMOCTN KOOPAMHAT, CKOPOCTH,
o YCKOPEHUA, NYTN U NepemeLLeHNs MaTepUabHON TOUKM

OT BpemeHu

2.1.4 CsoboaHoe nageHue. YckopeHue csoboaHoro nageHua

KprBOAUHEIHOE ABUMKEHUE. PaBHOMEPHOE ABUXKEHUE
15 MaTepranbHOMN TOUKM MO OKPYKHOCTU. YrN0BaA CKOPOCTb,
o NIMHelHanA cKopocTb. Mepunoa 1 YacToTa.

LleHTpocTpemMuTelbHOE YCKOpeHUe

2.1.6 o
TexHunyecKue yCcTponCTBa: CNUAOMETP, ABUNKEHME




CHapA4os., LenHble N pemMeHHble nepeagayun

MpakTnyeckne pabotobl. M3mepeHne MrHOBEHHO
CKOpPOCTU. MccneaoBaHMe COOTHOLLEHMA MEXKAY NYTAMM,
NpPoNAeHHbIMM TENIOM 33 NOC/e40BaTe/IbHbIE PaBHble

2.1.7 NPOMEXKYTKM BPEMEHW MPU PAaBHOYCKOPEHHOM ABUXKEHUN
C Ha4ya/IbHOM CKOPOCTbO, PaBHOM Hyt0. M3yyeHune
OBUMKEHMA WapuKa B BA3KOM XNaKoctu. NsyyeHme
ABWXKEHUA Tena, 6poweHHOro ropM3oHTaIbHO
ONHAMUKA
991 MpuHUMN oTHoCcKUTeNbHOCTM annnes. NepBblit 3aKOH
o HbtoToHa. MHepLuManbHble CUCTEMbI OTCYETA
2.2.2 Macca Tena. Cuna. MpuHLKMN Cynepnosnummn cun
BTopoii 3akoH HbloTOHa ANnA MmaTepmnanbHON TOYKN B
2.2.3 MHepLManbHol cucteme otcyéTa (MCO). TpeTuii 3aKoH
HbloTOHa ANnA maTepuanbHbIX TOYEK
924 3aKoH BcemupHoOro TaroteHua. Cuna taxectu. MNepsan
o KOCMMYecKas cKopocTb. Bec Tena
2.2.5 Cwna ynpyrocTtu. 3akoH lNyKa
Cuna TpeHuna. Cyxoe TpeHne. Cuna TPEHUA CKONIbXKEHUA U
2.2 226 cuna TpeHua nokos. KoadoduumneHT TpeHua. Cuna
o CONPOTUBAEHUNA NPU ABUNKEHUW TeNa B }KUAKOCTU UU
rase
227 MocTynaTenbHoe u BpaliaTesibHOe ABUXKeHUe abcontoTHO
o TBE8pA0ro Tena
28 MOMEHT CUbl OTHOCUTENILHO OCU BpalleHus. MNneyo
o cunbl. Ycnosua pasHoBecua Teépaoro tena 8 UCO
229 TexHu4ecKre yCTPOMCTBaA: NOALWMNMHUKK, ABUKEHME
o MCKYCCTBEHHbIX CMYTHUKOB
MpaKktnuyeckme paboTobl. U3ydeHne asukeHnsa 6pycka no
HAK/JIOHHOM N/IOCKOCTM NO4, AeNCTBUEM HECKONBKUX CUJ.
2.2.10 WNccnepoBaHne 3aBUCMMOCTU CUA YNIPYTOCTH,

BO3HMKalOWMX B AedopMUpPyemMoi NPYKUHE U PE3UHOBOM
obpasue, oT BeIMUNHbI Ux Aedopmaumu. UccneposaHume
YCNOBUIA paBHOBECUA TBEPAOIO TENA, UMEIOLLLETO OCb




BpaweHuna

3AKOHbl COXPAHEHWA B MEXAHUKE

MMI’Iy]’IbC MaTepmaanoﬁ TOYKHN, CUCTEMbBI MaTEPUA/IbHBIX

2.3.1
TO4YeK. MMNynbc cuabl U UBMEHEHME MMMYJIbca Tena
3.2 3aKOH coxpaHeHua numnynoca 8 MCO. PeakTmBHOE
o [BUKEHNe
2.3.3 PaboTa cunbl
2.3.4 MouHOCTb cKbI
235 KnHeTnyeckasa aHeprua matepmanbHOM TOYKN. Teopemao
o KMHETUYECKOMN SHeprumn
MNoTeHunanbHaa sHeprua. NoTeHuManbHaa sHeprmna
2.3 o
2.3.6 ynpyro aebopm1UpoBaHHON NPYKWHbI. [oTeHUManbHasA
3HepruA Tena B611M3N NoBepPXHOCTM 3eman
MoTeHuManbHble U HENOTEHLUMaNbHble cubl. CBA3b
537 paboTbl HENOTEHLMANbHbIX CU/T C USMEHEHUEM
h MeXaHMYeCKOM SHEPTMU CUCTEMBI Te. 3aKOH COXpaHeHMA
MeXaHMYeCKOM 3Heprum
2.3.8 Ynpyrue n Heynpyrme CTONKHOBEHMA
53.9 TexHU4YecKne ycTponcTBa: ABUKEHNE PAKET, BOAOMET,
o Konep, NPYXWHHbIV nuctonet
MpakTnyeckmne paboTbl. M3yyeHne cBA3M CKOpPOCTEN Ten
2.3.10 npu Heynpyrom yaape. MccnegosaHue cBA3n paboThbl
CUAbI C USMEHEHNEM MEXAHMYECKOWN 3HEPTMM Tena
3 MONEKYNAPHAA ®U3NKA U TEPMOONHAMUKA
OCHOBbI MOJIEKY/TIAPHO-KUHETUYECKOW TEOPUM
OCHOBHble NONOXKEHUA MONEKYAAPHO-KMHETUYECKO
3.1.1 Teopuun. bpoyHoBcKoe aukeHue. Andodysma. XapaKkrep
31 OBVXKEHMA N B3aMMOLENCTBMA YacCTWL, BeLL,ecTBa
312 Mogaenu CTpoeHuUA ra3os, }KULKOCTEN U TBEPAbIX TEN U
o 0bbACHEHWEe CBOMCTB BeLLLeCcTBa Ha OCHOBE 3TUX moaenei
3.13

Macca monekyn. Konunyectso Bewiectsa. MocToAHHaA




Asoragpo

Tennosoe paBHoBecue. TemnepaTtypa u €€ UsmepeHue.

3.14
LWkana TemnepaTyp Uenbcua

315 Mogenb ngeanbHoro rasa. OCHoBHoe ypaBHeHue

o MONEKYNAPHO-KUHETUHECKOW TeOPUM MAeaNbHOrO rasa

AbconoTHaA TemnepaTypa Kak mepa cpegHen

3.1.6 KWHETUYECKOWN SHEePrnn TENIOBOTO ABUMKEHMUA YACTUL,
rasa. LLkana temnepatyp KenbBnHa

3.1.7 YpaBHeHue KnanelipoHa — MeHaeneesa. 3akoH [lanbToHa
[a30Bble 3aKOHbI. M3onpouecchl B naeanbHOM rase ¢

3.1.8 NOCTOAHHbIM KONMYECTBOM BeLLeCcTBa: U30TepMma,
nsoxopa, usobapa

3.1.9 TexHU4YecKue ycTpoicTBa: TepmomeTp, bapomeTp
MpakTuyeckme pabotbl. U3mepeHme maccbl BO3ayXa B

3.1.10 KNaccHOM KomHarte. MiccnepoBaHme 3aBUCMMOCTU MEXAY

napameTpamu COCTOAHUA Pa3perKeHHOoro rasa

3.2

OCHOBbl TEPMOANHAMWKHA

3.21

TepmognHammnyeckasa cuctema. BHyTpeHHAA saHeprua
TEPMOAMHAMMYECKON CUCTEMBI U CNOCO6bI €€ N3MeHeHuA

3.2.2

KonunuecTso Tennotbl U paboTa. BHyTpeHHAs aHeprus
04HOATOMHOTO MAeanbHOro rasa

3.2.3

Buapl Tennonepesayum: Ten10NPOBOAHOCTb, KOHBEKLMA,
nsnydyeHue. Tenno€mKocCTb Tena. YaenobHasa Ten10éMKOCTb
BewecTsa. Pacyér KonnyecTsa TennoTbl Npu
Tennonepegaye

3.24

MepBblli 3aKOH TEPMOANHAMMUKM. [PpUMEHeHNe NepBoro
3aKOHa TepMOAMHAMUKM K n3onpoueccam. Mpadudeckan
WHTepnpeTauma paboTbl rasa

3.25

Tennosble MawwuHbl. MpUHUKUNLI 4EACTBMA TENNOBbIX
MaLwuH. MpeobpaszoBaHMA IHEPTMN B TENNOBbLIX MaLLMHAX.
KoadpduumeHT nonesHoro aeicrens (aanee — Kna)
TennoBoi mawwuHbl. Lnkn KapHo u ero KMNA

3.2.6

BTopoli 3aKOH TepMmoanHamMUKK. HeobpaTtnmocTb




npoueccos B npupoae. Tennosble gsuratenu.
JKosormyeckmne I'Ip06/'|eMbI TENNTOSHEPIETUKMN

3.2.7

TexHUYecKMe yCTpoMCTBa: ABUraTelb BHYTPEHHEro
cropaHms, 6bITOBOM X0/1I04U/IbHUK, KOHANLMOHEP

3.2.8

MpaKktuyeckme paboTobl. U3mepeHue yaenbHom
TENJI0EMKOCTHU

ATPETATHbIE COCTOAHMA BELLEECBA. ®A30BbIE MEPEXOAbI

MapoobpasoBaHue 1 KoHAeHcauus. McnapeHuve u

331 KuneHue. YaenoHaa Tennota napoobpasosaHums.
3aBMCMMOCTb TeMMepaTypbl KUMEHWUA OT AaBNEHMUA
332 AB6CONIOTHAA M OTHOCUTENIbHAA BAAXKHOCTb BO34yXa.
o HacbllweHHbIM nap
Teépaoe Teno. Kpucrannamnyeckne n amopdHsbie Tena.
333 AHM30TpONMA CBOMCTB KPUCTaNNoB. Kuakune Kpuctaniol.
33 CoBpemeHHble maTepuanbl
33.4 MnasneHue 1 Kpuctannmsauma. YaenbHada tensiora
o nnasnenua. Cybammauusa
3.35 YpaBHeHWe TennoBoro 6anaHca
TexHuyecKue ycTponCcTBa: TMrPOMETP U NCUXPOMETP,
33.6 Ka/JIOpUMETpP, TEXHONOTMM NOSYHEHUA COBPEMEHHbIX
e MaTepuasnos, B TOM YMCNe HAaHOMaTepPUasnos, 1
HAaHOTEXHO10TUK
3.3.7 MpaKTuyeckme paboTbl. U3mepeHme BNAXKHOCTM BO3AyXa
4 SNEKTPOANHAMUKA
SNNEKTPOCTATUKA
411 dneKkTpUsaLmAa Ten. INeKTpudeckunii 3apag. Jsa smaa
o 3NeKTPUYECKMX 3apAL0B
4.1 4.1.2 MNpoBOAHUKN, ANINEKTPUKN U NOJIYNPOBOAHUKN
4.1.3 3aKOH COXpaHeHUA INEKTPUYECKOro 3apaaa
4.1.4 B3anmogeiictene 3apaaoB. 3akoH KyioHa
4.1.5 dnekTpmyeckoe none. HanpAaKEHHOCTb INEKTPUYECKOTO




nons. NpuHUMN cynepnosnumn. JIMHUM HanpsXKEHHOCTU
3/1eKTpMYECcKoro nona

PaboTa cun 3N1eKTpocTaTnyeckoro nons. NotexHunan.

4.1.6
PasHOCTb NOTEHUMANOB
417 MPOBOAHUKN N ANINEKTPUKM B MOCTOAHHOM
- 3/IeKTpuyYeckom none. usnekrpuyeckaa NnpoHULLaeMOoCTb
ONeKTpOoEMKOoCTb. KoHaeHcaTop. DNeKTPOEMKOCTb
4.1.8 NIOCKOro KOHAEHCcaTopa. JHeprua 3apaKeHHoro
KOHAEeHcaTopa
TexHU4YecKMe yCTPOMCTBA: 3/1IEKTPOCKON, 3/1IEKTPOMETP,
4.19 3/IeKTPOCTaTUYEeCKan 3almTa, 3a3emneHme
o 3NeKTponpmnbopoB, KOHAEHCATOP, KCEPOKC, CTPYMHbIN
npuHTEp
4110 MpakTnyeckne paboTbl. 3mepeHne 3NeKTPOEMKOCTH

KOHAEHCATopa

4.2

NMOCTOAHHbIN SIEKTPUYECKHN

M TOK. TOKM B PA3/TIMYHBIX CPELAX

Ycnosua cyuiecTtsoBaHMA NOCTOAHHOIO 3/IEKTPUYECKOTO

4.2.1
TOKa. MICTOYHMKM TOKa. Cnna ToKa. MoCTOAHHbIN TOK
4.2.2 HanpsaxeHune. 3akoH Oma ana y4acTKa uenm
423 dneKkTpUyeckoe conpoTusneHune. YaenbHoe
o COMPOTMBNEHNME BeLLecTBa
424 MocnepoBatensHoe, NapaniesibHoe, CMeLaHHoe
o coeMHEHMe NPOBOAHUKOB
4.2.5 PaboTa afieKTpuyeckoro Toka. 3akoH [xoynsa — fleHua
4.2.6 MoOLWHOCTb 9N1eKTPUYECKOro ToKa
aNeKTpoaBuMKYyLWan cuna (aanee — 34C) M BHYTpeHHee
4.2.7 CONPOTMBAEHNE UCTOYHMKA TOKA. 3aKoH OMa A NoHOM
(3amKHyTOW) anekTpuyeckom uenu. KopoTkoe 3ambiKaHne
DNeKTPOHHaA NPOBOAUMOCTb TBEPAbIX METANNOB.
4.2.8 3aBUCMMOCTb CONPOTUBAEHMA METaN/I0B OT TemnepaTypbl.
CBepxnpoBOAMMOCTb
4.2.9

INeKTpUYEcKuii TOK B Bakyyme. CBOMCTBA 3/IEKTPOHHbIX




My4yKoB

MonynposoaHWKKN. COBCTBEHHAA U NPUMECHas
4.2.10 NPOBOAMMOCTb NOAYNPOBOAHUKOB. CBOMCTBA p-n
nepexoga. MoaynpoBoAHUKOBbIE NPUHOPLI

4911 INEeKTPUYECKMIA TOK B 3IEKTPOANUTAX. DNEKTPOAUTUYECKAA
o anccoumauma. dNeKTponmns

dneKTpUYecKnit Tok B razax. CamoctoaTesIbHbIN U1
4.2.12 HecamocToATeNbHbIN pa3pAaa. PasnnyHbie TUMbI
camocToAaTenbHoro paspaga. Monnua. Mnasma

TexHU4YecKme ycTponcTBa: ammnepmeTp, BOJbTMETP,
peocTaT, UCTOYHMKM TOKa, 3/IeKTPOHarpeBaTe/ibHble
4.2.13 Nprbopbl, 31EKTPOOCBETUTE/bHbIE NPUBOPLI, TEPMOMETP
COMPOTUBAEHMSA, BAKYYMHbIN 4104, TEPMUCTOPbI U
doTopesncTopbl, NONYNPOBOAHUKOBbLIN AMOA, FalbBaHMKA

MpaKkTnyeckne paboTobl. M3yyeHne cMellaHHOro

coelMHeHMA Pe3nCcTopoB.
4.2.14
N3mepeHune IAC NCTOYHMKA TOKA U €ro BHYTPEeHHero

conpoTtuBneHnA. HaGI’IIO,D,EHMe I/1EKTPO/IN3a

11 K/TACC

Kopg,
pasgena

KoanposepAemoro afiemeHTa lNpoBepaemble aneMeHTbl CoaepPKaHMA

SNTEKTPOANHAMUKA

4.3

MATHUTHOE NOJIE. SNEKTPOMATHUTHAA MHOYKUNA

431 MOCTOAHHbIE MarHUTbI. B3aumoaelicTBue NOCTOAHHbIX
e MarHuToB

MarHuTHoe none. BeKTop MarHUTHON MHAYKUMMN.
432 MpuHLMN cynepnosnumn. JIMHUM MarHUTHOM MHAYKUNW.
o KapTuHa IMHWUI MarHUTHOM MHAYKLMM NONA

NOCTOAHHbLIX MAarHNTOB

433 MarHuTHoe nosie NPoBOAHMKA C TOKOM. KapTuHa MHUM

nonAa gAMHHOIo NpAMOro NnpoBsoAHMKA U 3aMKHYTOTO




KONbL,EBOro NPOBOAHMKA, KaTyLWKN C TOKOM. OnbIT
dpcTena. Bsaumoaeiictene NPoBoAHUKOB C TOKOM

43.4 Cnna Amnepa, eé moay/nb U HanpasaeHue

Cwna JlopeHua, eé moaynb 1 HanpasneHue. [pukeHune
4.3.5 3aPAKEHHOM YacTULbl B OAHOPOAHOM MAarHUTHOM MoJie.
Pabota cunbl JlopeHua

4.3.6 AiBNeHne sNeKTPOMArHUTHON MHAYKUUK

4.3.7 MOTOK BEKTOPA MArHUTHOM MHAYKLUK

3/4C MHAYKUMKN. 3aKOH 3/IEKTPOMArHUTHOM MHAYKLU MU

4.3.8
dapagen
Buxpesoe anekTpuyeckoe none. 34C nHayKuumu B
439 NPoOBOAHWUKE, ABUXKYLLEMCA NOCTYNaTe/IbHO B
OAHOPOAHOM MArHUTHOM none
4.3.10 Mpasuno JleHua
43.11 MHAYKTMBHOCTb. AABNeHne camonHayKkuum. 34C
o CaMOMHAYKLMM
4.3.12 DHeprna MarHUTHOro NONA KaTYLWKK C TOKOM
4.3.13 DNeKTPOMarHuTHoe none
TexHuYecKre yCTPOMCTBA: NOCTOAHHbIE MAarHUTbI,
4.3.14 9N1EeKTPOMarHuTbl, dN1eKTpogBuraTesb, yCKOpuTenm
3/IeMeHTapHbIX YaCTUL, MHAYKLUMOHHAA NeYb
MpakTnyeckne paboTbl. M3yyeHne MarHUTHOro Nos
4.3.15 KaTyLIKKW C TOKOM. MccnepgoBaHme aencTema

NOCTOAHHOINO MarHMTa Ha paMKy C TOKOM.
MccneposaHne asneHna 3/18KTpOMaFHMTHOI7I MHOYKUUN

5 KONEBAHUA U BO/THbI
MEXAHUYECKUE U SJTEKTPOMATHUTHbBIE KONNEBAHNA
KonebartenbHan cuctema. CBobogHbie KosebaHus.
5.1 5.1.1 FapMmoHMYeckune konebaHus. MNepuog, YacToTa,

amnantyga n pasa konebaHui

5.1.2 MpPYXUHHbIA MaATHUK. MaTemaTUYeCcKMn MasTHUK




5.1.3

YpaBHeHWe rapMoHUYECKUX KonebaHui.
KuHemaTtuyeckoeu gMHamuyeckoe onmncaHue
Ko/iebaTe/IbHOro ABUMKEHUSA

514

MpeBpalleHne sHePrumn NpU rapMoHUYECKNX
KonebaHuax. CBA3b aMnAnUTyabl KonebaHUn UCXOAHOM
BE/IMUYMHDI C aMNANTYAaMU KonebaHnin eé ckopocTu 1
YCKOpeHus

5.1.5

KonebaTtesnbHbiit KOHTYp. CBOBOAHbIE
3/1eKTPOMarHuTHble KonebaHua B ngeanbHOM
KonebaTeNbHOM KOHType. AHanorma mexay
MeXaHUYECKUMU U SNEKTPOMArHUTHbIMU KoslebaHMUAMM.
dopmyna TomcoHa

5.1.6

3aKOH COXpaHEeHUA IHepPrMm B UaeaibHOM
Ko/siebaTe/IbHOM KOHType

5.1.7

BbIHYKAEHHble MexaHn4YecKme KosebaHus. PesoHaHc.
Pe3oHaHcHan KpmBas. BbIHYXAeHHbIe
3NEKTPOMArHUTHble KonebaHwms.

5.1.8

MepemeHHbI TOK. CUHYCOMAANbHbIA NEePEMEHHbI TOK.

5.1.9

MouwHOCTb NepemeHHOro Toka. AMI'I!'IMTy,D,HOE n
,Cl,el‘/JICTBy}OLLI,ee 3Ha4yeHune CU1bl TOKa N HanpAXeHnA

5.1.10

TpaHcdopmaTop. MponssoacTeo, Nepegaya u
notpebaeHne aNeKTPUYECKOM SHEPTUU. DKONOFUYECKME
PUCKM NPU NPON3BOLCTBE 3/IEKTPUYECKOM SHEPTUMN.
KynbTypa MCNONb30BaHMA INEKTPOIHEPrum B
NoBCeAHEBHOM XU3HU

5111

TexHU4YecKume ycTpoicTBa: cermcmorpad, 3SNEKTPUYECKU
3BOHOK, IMHWM 3N1eKTponepesay

5.1.12

MpaKkTnyeckue paboTbl. UccnegosaHne 3aBUCMMOCTH
nepuoga masnbix KonebaHuii rpy3a Ha HUTK OT AJINHbI
HUTM K Maccbl rpy3a. MccneaoBaHue NnepeMeHHOro Toka
B LLenu 13 nocsieaoBaTe/ibHO COeANHEHHbIX
KOHAEHcaTopa, KaTyLIKKN 1 pe3ncTopa

5.2

MEXAHUYECKUE U SJTEKTPOMATHUTHbIE BOJ1HbI

521

MexaHu4YecKkune BOJIHbI, YC0BUA PAcnpoCTPaHeHus.
Mepuoga. CKOPOCTb PAacNPOCTPAHEHWA U AJINHA BOAHBI.




I'Iorlepequle M Npogo/ibHble BOJIHbI

5.2.2 NHTepdepeHuma n andpakuns MexaHUYeCcKnx BoIH
523 3ByK. CKOpOCTb 3BYyKa. [pOMKOCTb 3BYyKa. BbicoTa TOHa.
o Tembp 3ByKa
DNEeKTPOMArHMUTHbIE BO/IHbI. YCNOBUA U3/Ty4eHMUA
a4 3/IEKTPOMArHUTHbIX BOJIH. B3anmHan opueHTauus
o BeKTOpoB E, B 1 L B 3/1€KTPOMarHMTHOM BOJIHE B
BaKyyme
CBolicTBa 3/1EKTPOMArHUTHbIX BOIH: OTParKeHUe,
5.2.5 npesaomMmaeHue, nonspusauns, andpakums,
nHTepdpepeHumsa. CKOPOCTb 31EKTPOMArHUTHbIX BOJIH
£ LLIKana aneKTpOMarHMTHbIX BOJIH. MpumeHeHune
o 3/1eKTPOMarHUTHbIX BOJIH B TEXHUKE U BbITY
MpUHUMNbI PAagMOCBA3IN U TENEBUAEHUA.
5.2.7 Pagnonokauna. dNeKTpomarHMTHoe 3arpsasHeHne
OKpYy*KatoLen cpeabl
TexHU4YecKme yCTpoMCTBA: My3blKa/ibHblE MHCTPYMEHTHI,
cog YNIbTPA3BYKOBaA AMArHOCTUKA B TEXHUKE U MeAULNHE,
o pajap, paAvonNpPUEMHWK, TeNIeBU30P, aHTEHHA,
TenedpoH, CBY-neub
ONTUKA
3.1 MpsamonuHeitHoe pacnpocTpaHeHWe cBeTa B
o 0ZLHOPOAHOI cpeae. Jlyy cBeTa
39 OTpaxeHue cBeTa. 3aKOHbI OTPaXKeHMA cBeTa.
o MocTpoeHne n3obparkeHnii B NIOCKOM 3epKane
533 MpenomneHune ceeTa. 3aKOHbI MPEeNOMIEHNA CBETA.
5.3 -3, o
ABCONIOTHBIM NOKasaTeNb NPEOMAEHUS
3.4 MNMonHoe BHyTpeHHee oTparkeHue. MpeaenbHbii yron
o NONHOrO BHYTPEHHErO OTpaXKeHunA
535 Oucnepcua ceeTa. CnoxKHbIN cocTas benoro ceeTa. Liget
Cobupatowme 1 paccenatome nNMH3bl. TOHKas ANH3a.
5.3.6

doKycHOe paccToAHME U ONTUYECKasA CUJ1a TOHKOM
NnH3bI. MocTpoeHue n3obpaxkeHnin B cobnparowmx u




paccenmBarOWLnX TNH3ax. d)opN\yna TOHKOW /INH3bI.
YBenunyenue, naaemoe NNH30M

5.3.7

Mpeaenbl NpUMEHNMOCTH FEOMeTpMLIECKOVI ONTUKH

5.3.8

NHTepdepeHuma ceeTa. KorepeHTHble UCTOUYHUKMW.
Ycnosusa Habntog4eHUA MaKCUMYMOB U MUHUMYMOB B
NMHTepdepeHUMOHHON KapTUHE OT ABYX CUHA3HbIX
KOrepeHTHbIX NICTOYHMKOB

5.3.9

Ondpakuyma ceeTa. JudpakumnoHHana pewéTKa. Ycnosue
HabNoAEeHUA TNAaBHbIX MAaKCMMYMOB MPY NageHUM
MOHOXPOMaTUYECKOro cBeTa Ha ANPPAKLMOHHYIO
peLéTky

5.3.10

MonAapusauma ceeta

5.3.11

TexHUYecKMe yCTPoMCTBa: O4KM, yna, GoToannapar,
MPOEKLUMOHHbIM annapaTt, MMKPOCKOM, Tefleckon,
BOJIOKOHHaA ONTUKa, AU PaAKLMOHHAN pelléTka,
nonspoug

5.3.12

MpakTuyeckme paboTbl. M3mepeHMe nokasaTens
npenomneHus. MiccnefoBaHue CBOMCTB M306paskeHuit B
NMH3ax. HabaoaeHne aucnepcun ceeta

3NEMEHTbI CNEUMANBHOM TEOPUN OTHOCUTENIBHOCTU

pPaHULbl NPUMEHMMOCTH KNaCcCUUYECKON MeXaHUKMU.
MocTynatbl TEOPUM OTHOCUTENIBHOCTU: MHBAPMAHTHOCTb

6.1
MOZY/N1A CKOPOCTU CBETA B BaKyyme, MPUHLUMN
OTHOCUTENBbHOCTUN DNHLUTENHA
6
62 OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3ameasieHmne
' BPEMEHW U COKpaLLLEHME AJIUHbI
6.3 SHeprua u MMnyabc cBO6OAHOM YacTULbI
6.4 CBA3b MacCbl C 3HEeprmen n MMNyabCom cBOH6OAHOM
' YyacTuLbl. IHEPrusa NOKoa cBOH6OAHOM YacTULLbI
7 KBAHTOBAA ®U3NKA
3NIEMEHTbI KBAHTOBOM ONTUKU
7.1

7.1.1

®oToHbl. Dopmyna MNnaHKa cBA3M aHeprum GoToHa C ero




YacTOTOW. DHeprua 1 nmnyabc GoToHa

OTKpbITUE U nccnegoBaHne poToadpdekta. OnbiTol Al

7.1.2
CtoneTtoBa. 3akoHbl poToaddeKTa
713 YpaBHeHue dnHwWTeHa ana potoadpdeKkTta. «KpacHasn
o rpaHuua» potosadpdekra
7.1.4 HasneHue ceeta. OnbIThl I.H. /lebenesa
7.1.5 XummyecKkoe gelicTeme ceeta
716 TexHun4yecKune yctpoictea: ¢poTosiemeHT, GOTOAATUUK,
o coNHeyHas baTapes, CBETOAMOA,
CTPOEHME ATOMA
Mogenb atoma TomcoHa. OnbiTbl Pesepdopaa no
7.2.1 nccneaoBaHMo CTPOEHUA aToma. MnaHeTapHaa moaenb
aToma
MocTynatbl bopa. N3nyyeHne n nornoweHne GoToHOB
295 npu nepexoge aToma ¢ 0O4HOro YPOBHA SHEPrnn Ha
o Apyroi. Buabl cnektpos. CNeKTp ypoBHEN 3HEpPrnn
aToma BoAopoaa
7.2 BosiHoBble cBOMCTBA YacTul,. BonHbl ae bpoins.
7.2.3 KopnycKynapHo-BonHoBOW ayanusm. Andpakumsa
3NEKTPOHOB Ha KpUCTanIax
—y CnoHTaHHOE M BbIHYXAEHHOE N3NyYeHune. YCTPOMCTBO U
o npuHUMN paboTbl Nasepa
295 TexHU4YecKMe yCTPOMCTBA: CNeKTPanbHbIA aHaNu3
o (cnekTpocKkon), a3ep, KBaHTOBbIN KOMMblOTEP
226 MpakTnyeckne paboTbl. HabaogeHme nAnMHeyaToro
o cneKkTpa
ATOMHOE A4PO
231 MeTozbl HabatoAEHNA U PErUCTPALUMN SNEMEHTAPHbIX
7.3 o yacTuL,
OTKpbITME pagmoakTuBHocTU. OnbITbl Pesepdopaa no
7.3.2

onpeaeneHuIo CocTaBa PagNoaKkTUBHOIO U3yYeHUs.
CsolicTBa anboda-, 6eta-, ramma-nsnydyeHus. Bananue




Pagno0akKTUBHOCTU HaA UBbIE OPraHN3Mbl

OTKpbITUE NPOTOHA U HEWTPOHA. HyKNOHHas mogenb

7.3.3 Aanpa leiseHbepra — MBaHeHKo. 3apas sapa. Maccosoe
ymncno agpa. Msotonol
Anbda-pacnag. dNEeKTPOHHbIN N NO3UTPOHHbIN BeTa-
734 pacnaa. lamma-usnyyeHme. 3aKOH PaaAnN0aKTUBHOIO
pacnaga
735 SHepruA cBA3W HYKNOHOB B Agpe. AnepHble CUbl.
o NedekT maccol aapa
7.3.6 AnepHble peakunun. [leneHne n cuHTes agep
AnepHblii peaktop. TepmoaaepHblin cnHTes. NMpobnemsl
7.3.7 N NepcneKkTUBbI A4EPHOM SHEPreTUKN. IKoNornyeckue
acneKTbl A4EPHON IHEPreTUKM
738 dnemeHTapHble YacTunupl. OTKPbITUE NO3UTPOHA.
e dyHaaMeHTasIbHble B3aMMOAeNcTBUA
23.9 TexHU4YecKme ycTpoicTBa: AO3UMETP, Kamepa BuabcoHa,
o AZlepHbIN peakTop, aTomHana 6omba
23.10 MpakTnyeckme paboTbl. MccnenoBaHUe TPEKOB YacTUL,

(no rotoBbIm poTorpadmam)

SNEMEHTbI ACTPO®PU3NKUN

Bua 3BésgHoro Heba. Co3Be3aun, ApKMe 3BE3apl,

8.1
NAQHETDbI, X BUANMOE ABUXKEHMNE
ConHeyHas cuctema. MaaHeTbl 3eMHOM rpynnbl.
8.2 MnaHeTbI-ruraHTbl U UX CAYTHUKKU, KapaNKOBbIe
nnaHetbl. Manble Tena ConHeYHOM CUCTEMBI
g3 ConHuge, potochepa n atmocdepa. ConHeyHasn
' aKTMBHOCTb
8.4 McTouHMK aHeprmumn ConHua 1 3B€34,
3BE34bl, UX OCHOBHbIE XapPaKTEPUCTMUKN: Mmacca,
CBETUMOCTb, Paauyc, TemnepaTypa, UX B3auMOCBA3b.
8.5

[dunarpamma «cnekTpasbHbI KN1acc — CBETUMOCTb».
3BE3abl [/1aBHOM NOCAeA0BaTEbHOCTU. 3aBUCMMOCTb
«Macca — CBeTUMOCTb» AN1A 3BE34, rNaBHOM




nocnenoBaTeNlbHOCTU

8.6

BHyTpeHHee cTpoeHue 38é34. CoBpemMeHHble
npeacTaBAeHUA O NPOUCXOXKAEHUMN U 3Boatoumn ConHua
M 3BE€3A4,. dTanbl }XU3HWU 3BE3A,

8.7

MneuHbiii NMyTb — Hawa ManakTnka. CnupanbHan
CTPYKTypa lanakTuKn, pacnpegeneHue 38é3a, rasa u
nbinn. NonoxeHune n asuxkeHne ConHua B NanakTuke.
Mnockana n coepuyeckan nogcucremol MaNakTUKK

8.8

Tunbl ranakTuMK. PagmMoranaktnkuy n keasapbl. YEpHbIe
Ablpbl B AAPaX ranakTuk

8.9

BceneHHas. PacwupeHue BceneHHol. 3akoH Xab6na.
PasberaHue ranaktmk. Bospact u paguyc BceneHHois,
Teopua bonblioro B3pbiBa. Mogenb «ropadyen
BceneHHoM». PennMKkToBOE U3Ny4YeHue

8.10

MacwTabHas cTpyKTypa BceneHHoi. MeTaranakTumka.
HepelwéHHble Npobaembl acCTPOHOMUM




MPOBEPAEMBIE HA EM3 MO ®U3MKE TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kog,
nposepaemoro
TpeboBaHUs

Mposepsaemble TpeboBaHUA K NPeaMETHbIM pe3y/ibTaTaM OCBOEHNA OCHOBHOM
obpa3oBaTenbHOM NporpaMmmbl cpeaHero obuiero obpasoBaHma

ChopmmnpOBaHHOCTb YMEHMIM pacno3HaBaTb GM3nYeckme ABneHuaA (npoweccol) u
06BACHATbL MX Ha OCHOBE M3YYeHHbIX 3aKOHOB

BnaaeHue ocHoBonoAaralowmmm GU3anNHecKMMm NOHATUAMMU U BEANUYNHAMM,
XapaKTepusyowmnmm Gprusmnyeckme npoLecchl

ChdopmMMpPOBAHHOCTb YMEHWNIN MPUMEHATb 3aKOHbI KTACCUYECKON MEXAHWKM,
MOJIEKYNAPHOM GUSUKKN U TEPMOANHAMMKN, SNEKTPOSUHAMUKM, KBAHTOBOM
dUBUKNM AnA aHaNM3a M 06 bACHEHUSA ABNEHUIA MUKPOMMPA, MaKPOMMPa U
Merammpa, pasamyaTb ycnosua (rpaHuLbl, 061acTn) NPUMEHUMOCTU GUINYECKUX
3aKOHOB, MOHNUMATb BCEOOLWMNIN XxapaKkTep GyHAAMEHTa/IbHbIX 3aKOHOB U
OrpaHUYEHHOCTb UCMOJIb30BAHWUSA YACTHbIX 3aKOHOB; aHA/IM3MPOBaTL PU3MYECKME
NPOLLeCChI, UCNO/b3YA OCHOBHbIE MOJIOXKEHMA, 3aKOHbI U 3aKOHOMEPHOCTHU

ChopmMMPOBaAHHOCTb YMEHUA PasinyaThb yCI0BUA NPUMEHUMOCTU Moaenel
bU3NYECKNX TeN M NPOLLECCOB (ABNEHUIA)

ChopmmnpoBaHHOCTb YMEHMA peLlaTb pacyéTHbIE 3a4a4M C ABHO 3a4aHHOM U
HesABHO 3a4aHHOW pU3MYECKO MOAE/bo: HAa OCHOBAHMKM aHaNM3a YyCAoBUA
BbIGMpPaTb PU3MYECKME MOLENN, OTBEYAIOLLME TpeboBaHNAM 33434, MPUMEHATb
dbopmybl, 3aKOHbI, 3aKOHOMEPHOCTU U NOCTYNAaTbl GU3NYECKUX TEOPUIA NPK
MCNo/Ib30BaHUM MaTEMATMYECKUX METOA0B peLleHuns 3aa4, NPOBOANTbL
PACYETbl Ha OCHOBAHMU UMEIOLLIMXCA AAHHbIX, aHANN3UPOBATL PE3YNbTaThbl U
KOPPEKTUPOBaTb METOAb! PeLleHMs C YYETOM MOYHEHHbIX Pe3y/1bTaToB

PewwaTb KayecTBeHHble 3a4a4K, Tpebyowme NpUMeHeHUA 3HaHMI 13 PasHbIX
Pa3fe/I0B WKObHOIO Kypca GpU3MKK, @ TaKKe MHTErpaLmMm 3HaHWUi U3 gpyrux
NnpeamMeToB eCTeCTBEHHOHAYYHOrO LMKAA: BbICTPAMBATb JIOTUYECKYIO LLENOYKY
paccy*KAEeHUI C ONOPOW Ha U3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U PpUsnyeckme
fBNEeHUsA

BnageHne oCHOBHbIMUM METOA4aMM Hay4YHOro NO3HAHWA, NCNOJIb3yeMbIMU B
dur3MKe: NpoBOAUTL NPAMbIE N KOCBEHHbIE U3MEPEHUA GUINYECKUX BEINYUH,
BblIOMPAn ONTMMA/IbHbIM CNOCOD M3MEPEHUA U UCMOb3YA U3BECTHLIE METOAbI
OLLEHKM MOrpeLHocTen U3SMepeHnin, NPoBoOAUTL UCCNEA0BaAHNE 3aBUCMMOCTEN
dU3NYECKNX BEIMUYMH C UCMO/Ib30BAHUEM NPAMbIX U3MEPEHUN, OB BACHATH
noslyYeHHble pe3y/ibTaTbl, UCMO/b3yA GU3NYECKUE TEOPUN, 3aKOHbI U MOHATUSA, U
Aenatb BbiBOAbl; coboaaTh NpaBuaa 6e3onacHoro Tpyaa npy NnpoBeaeHnu




ncciefoBaHUM B paMKax yd4ebHOro skcnepmMmeHTa u yyebHo-
nccneoBaTeNIbCKoM AeATeIbHOCTM C UCMO/Ib30BaHNEM LU POBbIX
N3MepUTESIbHbIX YCTPONCTB U NabopaTopHoro ob6opyaoBaHuUs

ChopmMpoBaAHHOCTb YMEHMIN aHANM3MPOBaTb W OLEHMBATb NOC/eACTBUA
6bITOBOW Y NPOM3BOACTBEHHOMN AEATE/NILHOCTU YE0BEKa, CBA3AHHOM C
dn3nYecKMMU npoL.eccamu, ¢ NO3nNLMIN 3Konormyeckon 6esonacHocTH;
npeAcTaBAEHUI O PaLMOHAIbHOM NPUPOLONOAL30BaHMM, A TaKKE PAa3yMHOM
NCMNONb30BaHUM AOCTUNKEHUN HAYKU U TEXHONOTUIA ANA AaNbHENLWEro pa3suTms
yenoBeyeckoro obuiectsa

OBnageHune pasnmyHbiMu cnocobamu paboTbl ¢ MHGoOpMaLmen pusmyeckoro
coAeprKaHMA C UCNOb30BAaHNEM COBPEMEHHbIX MHOOPMALMOHHbIX TEXHONOTUA;
pa3BUTUE YMEHWUIN KPUTUYECKOTO aHaMN3a U OLLEHKM LOCTOBEPHOCTU
noay4yaemoit uHopmauum

10

CopmMpoBaHHOCTb YMEHUI NPUMEHATb OCHOBOMONAratoLwme
aCTPOHOMMYECKME NOHATUA, TEOPUN U 3aKOHbI ANA aHAM3a U 06 bACHEHUA
dM3nYECKMX NPOLLECCOB, MPOUCXOLALLMX HA 3BE3aX, B 3BE3AHbIX CUCTEMAX, B
MEKranaKTUUYeCKoM cpeae; ABUKEHUA HeBECHbIX Ten, 3BONOLUN 3BE3A U
BceneHHoM




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA ET3 MO ®U3NKE

Kog
pasgena/Temsl

Kog
3NleMeHTa

MpoBepaemblli 3N1EMEHT COAEPMKAHMA

MEXAHUKA

11

KUHEMATUKA

111

MexaHn4yecKkoe asukeHne. OTHOCUTENBHOCTb MEXAHUYECKOro
ABuxKeHuna. Cuctema OTcYéETa

1.1.2

MaTtepunanbHaa Touka.

TpaeKTOpHA

Eé pajryc-BeKrop:
Fle)=(xle) (e )=(2)),
TpacKTOopIIL,
[IepeMeIIeHIe: / ¥
AF =7(t))—T(t) =T, —T; = *

= (Ar, Ay, A7),

IyTE.
CroxeHHe nepeMeleHHil:

1.1.3

CKOPOCTb MaTepuanbHOM TOYKK:

L= _L =x,. @HANOTMYHO v, =Y/, v.=Z,

CroxeHIle CKopocTeil: ¢, =0, + 0, .

BbluncneHne nepemelleHns 1 NyTM maTepuanbHOM TOUYKK NpK
NPAMONIMHENHOM ABUKEHUWN BAO/Ib OCK X NO rpaduKy 3aBUCUMOCTHU
ux(t)




114

At

Au

X L &

Ar—sd)

. . AD
YCKD[]E‘HIIE MAaTepPHANTEHOI TOYKIL a = —L =U =

a,=—= =(u,) . aHATOIMYHO a, = (v, )’, a.=(v.)".

1.1.5

PaBHOMepHOE NPAMOMHENHOE ABUKEHNUE:!

x(t)=x,+v,t

v, (t)-v,,=const

1.1.6

PaBHOVCKOpeHHOG ﬂpﬂMOﬂMHEVIHOE ABUXKeHNe:

at’
Xir)=x +0 +—
(1)=x,+uv,, .

v (t)=u, +at
a. = const

-

vl —ul =2a (x,-x,)

ix Th & i

L

. . )
HpII IBILKESHINI B O[THOM HAIIPABIISHIII IIVIE S = —

e

4

1.1.7

CsobogHoe nageHue. YckopeHue cBoboaHOro nageHus.




o Xo x
[lBMkeHmne Tena, 6POLIEHHOro MO, YI/I0M O K FOPU3OHTY:

".1'(2‘) =X, +U,f =2 +U,cosa-7

7 al

gt .
‘ vty =y, +u,t +-‘T =¥, + U sina-f—

] |LH

ruxﬁjztﬁx=tﬁcosa

(0 (1)=v,, + g1 =U,sina— g

KpuBoanHenHoe aBuxkeHue. [lBMxKeHne maTepuasbHON TOUYKKN No
OKPYKHOCTH.

Yrnosas v AMHeMlHan CKOPOCTb TOYKMH:

v=wR

Mpn paBHOMEPHOM ABUXKEHMN TOUKU MO OKPYKHOCTU

1.1.8
21
Ww=—=270
T
. LleHTpocTpemuTenbHOE YCKOPEHME TOYKU:
v2
2
CluC: E =w R
. MonHoe yckopeHne maTepuasibHON TOUYKK
1.1.9

Teéppoe Teno. NocTtynatenbHoe M BpaLLaTenbHOe ABUMXKEHWe TBEPAOTo




Tena

1.2

OANHAMMWUKA
121 MHepuunanbHble cuctembl oTcyéTa. MepBblit 3aKoH HbloToHa. MpuHumn
o oTHOoCUTeNbHOCTU Manunen
Macca Tena. NnoTHOCTb BewecTsa:
1.2.2 p= m
2. v
Cwvna. MpuHUMN cynepno3numm cun:
1.2.3 =
FpaBHo,/:[eI‘/’ICTB_ F1+ F2+ e
BTopoli 3aKkoH HblOTOHA: AnA maTepuanbHoi Toukn B UCO
F,=maq,
;
npu
F =const
H—.—h-—
Fl? F21
125 TpeTuii 3aKkoH HblOTOHA AN MaTepuanbHbIX TOYEK:
F,=-Fy
196 3aKOH BCEMUPHOIO TATOTEHUA: CUbI MPUTAXKEHUA MEXKAY TOHEYHbIMU

MacCCaMu paBHbI




Cuna TaxKecTn. LLeHTp TaxkecTn Tena. 3aBUCUMOCTb CUJIbI TAMKECTU OT
BbICOTbI h Haa NoBepXHOCTbIO NAaHeTbl paguycom RO:

mg= GMm
(Ry+h)’

Cwna ynpyrocTtu. 3akoH lNyKa:

1.2.7 F,=-kx
Cwna TpeHua. Cyxoe TpeHue.
Cuna TpeHUA CKONbXKEeHMUA:
F.,=pN
1.2.8
Cuna TpeHuA NoKos:
F.,<uN
KoadppuumneHT TpeHua
LHasneHue:
Fl
1.2.9 =—
P=7
1.3 CTATUKA
vl
1.3.1

|




MOMEHT cMbl OTHOCUTENBHO OCH BpaweHuna:

[M| =Fl, rae | — nnevo cunsbi

F

OTHOCUTENBLHO OCH, NpoXoaALLen Yepes ToUKy O nepneHANKYAAPHO
PUCYHKY

1.3.2

LleHTp macc Tena. LLleHTp macc cuctembl MaTepuanbHbIX TOYEK:

B ogHOpOgHOM none TAXKecTu

(g=const)

LEHTP MacCC Te/1la COBNaaaeT C ero LLEHTPOM TAXKECTU

1.3.3

Ycnosua pasHosecuAa TBépaoro Tena 8 UCO:

(M, +M, +...=0

\F,+F,+...=0

1.3.4

3aKoH lMackana

135

JasneHune B ngroctu, nokosuelica 8 UCO:

p=potpgh

1.3.6

3aKoH Apxumepaa:

F,.=-P

Apx BBITECH

ecnum Teno n xXungkoctb nokoarca B UCO, To

F Apx = p g VBblTeCH




Ycnosue naaBaHuAa Ten

1.4

3AKOHbl COXPAHEHWA B MEXAHUKE

Mmnynbc matepuanbHOM TOYKM:

1.4.1 p=mv
MUmnynbc cuctemeol Ten:

1.4.2 p:p1+p2+_”
3aKOH M3MEeHeHUA U COXpaHeHNA nmnynbca:
B MCO
Ap:A(p1+p2+"'):FlBHeIHHAt+F2BHEHJHAt+"'
B UCO, ecnmn

143 Ap=A(p,+p,*...)=0
, €CNn
FlBHeLHH+F2BHE]JJH+"':O
PeaktnsHOE ABunxXeHue

144

F




PaboTa cuabl Ha Manom nepemeweHnn:

.-l=|f*:|-|.i'l.}7|-cms aa=F_-Ax

()
MoLHOCTb cUNbI:

€C/in 3a BpemA

145 At

pa60Ta CUNbl N3MEHAETCA Ha , TO MOLWHOCTb CHU/Ibl

P_M

A =F-vu-cosa
At s

n
—d

KnHeTnyeckana sHeprua MaTepmaanoﬁ TOYKMU:

1.4.6

3aKOH U3MEHEHUSI KUHETUYECKOM SHEPTUN CUCTEMBI MaTepPUAIbHbIX
ToyeK: B UCO AEKMH = Al + A2 + ...

NoTeHuWanbHaa aHeprua:
ANnAa NoTeHUMaNbHbIX CUN

1.4.7 A,=E E =AE

1morent  “~ 2 moTeHr| TIOTeHL}

MoTeHuManbHas aHepPrus maTepmaibHOM TOYKM B OL4HOPOAHOM Nose




TAXKECTU:

E =mgh

TMOTEHL]

MoTeHuuanbHas aHeprua ynpyro 4ehopmMmMpPoBaHHOrO Tena:

2
F =kx

noTeHr; 2

1.4.8

3aKOH M3MEHeHNA n COXpaHeHuA MEeXaHUYeCKoM Heprunu:

Enex = BEgam T Enc:le:—m;-

B IICI:I ﬁ\-E:]'.!l‘_'}{ = *'%BEEX HEMOTSHIT. CH»
B IIC:D ﬂ.E},:Ex = 0.. eCIINn ﬁgcﬁ HEIIOTEHIL CHI [}

1.5

MEXAHWUYECKWE KOJIEBAHWA N BOJTHbI

151

FapmoHMYeckue KonebaHna maTepranbHOM TOUKU. AMnaunTyaa u dasa
KonebaHunin. KnuHemaTuyeckoe onucaHme:

x(f) = Asin| ot +o0,)

v(f)=x/.

al=(v,), =—o'x(f) = a. + wixr=0,
roe X - CMeLeHume U3 paBHoBecus.
JvHamunyeckoe onucaHue:
ma,=-kx,
roe
k=ma”’
. 9TO 3HAYmT, 4YTO

F,=-kx.

JHepreTMyeckoe onucaHme (3aKoH COXPaHeHUsa MexaHMYecKom




aHeprumn):

CBA3b aMNANTYAbl KoJlebaHMI CMeLLEeHNs MaTePUaNbHOMN TOUKM C
aMNANTYSAMU KolebaHN e€ CKOPOCTU U YCKOPEHUSA:

Upee =04, @ =04

Mepuoa 1 YacToTa KosebaHwuit:

Mepuoa manbix CBO60,D,HbIX KonebaHMin maTeMaTU4ecKoro MasTHUKa:

T=2n i
E

1.5.2
Mepurog cBo60AHbIX KONEBAHNIN NPYKUHHOTO MAATHUKA:
i
T=2x |
k
153 BbIHYXAEeHHble KonebaHus. PesoHaHc. Pe3soHaHCcHas KpuBas
MNonepeyHble M NpoAoAbHbIE BOAHbI. CKOPOCTb pacnpoCTpaHeHUs u
O/IMHA BOJHbI:
U
A=vT=—
%
154
NHTepdepeHumna n andpakuma BoH
1.5.5 3BYyK. CKOpPOCTb 3BYKa

MONEKYNAPHAA ®U3SUNKA. TEPMOANHAMMUKA




2.1

MONEKYNAPHAA ®U3UKA

Mogenn cTpoeHun rasos, Kugkocten n TBEépabix Ten. MNyctb
TepmMoanHammyeckasa cuctema (Teno) coctont us N oaMHAKOBbIX
moneKkyn. Toraa KoanM4YecTso BelecTsa

_ N _m
v - =
N, p
’
2.1.1
roe
N,
—y4uncno Asoragpo, m —macca cuctembl (Tena),
U
— MO/IAPHAA MaccCa BELLLEeCTBa
2.1.2 Tennosoe gBUMKeHME aTOMOB U MOJIEKY BeLLeCcTBa
2.13 B3anmogencTeme 4acTumL, Bellectsa
2.14 Ondoysma. BpoyHoBCKOe ABUXKEHUNE
2.1.5 Mogenb ngeanbHoro rasa 8 MKT
CBsA3b MeXAy AaB/IEHNEM U CpedHeN KUHETUYECKOM aHeprmen
NocTynaTesIbHOro TEN0BOMO ABUXEHMA MOJIEKY MAEANbHOTIO rasa
(ocHoBHOE ypaBHeHNe MKT):
p Lmani=2n [ Mo’ I 2n Z
= — 0 = — = — -
3 3 L2 ) 3
2.1.6
roe mO — macca O4HON MONEKYbI,
N
n__
\%
- KOHLLEHTpaLUMA MOEKYN
2.1.7 AbcontoTHana TemnepaTypa: T =t +273K
218 CBs3b TeMnepaTypbl ra3a co cpeHen KUHETUUYECKOM SHeprnemn

NOCTynaTe/ibHOIo TeN/10BOro ABNXXeHnA ero MoJ1eKyna:




'y
|
Il

[ S
o
=~

2.1.9

YpaBHeHue p = nkT

2.1.10

Mogaenb naeanbHOro rasa B TepMogmMHaMuKe:

( VpasHerHe MenzeTeepa — Kaneiiposa
| BeIpeskeHHe 111 BHYTpeHEel SHepIHH

VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMEHIMBIS

JAINCH):

oV =""RT =vRT = NkT, p=PEL

LL LL

BripaxeHIle 1715 BHyTpeHHeil 3Hepriil 0JIHO0aTOMHOTO ILI

rasa (IpIMeHIMEbIe JOPMET 3aIIICH):

U =3VRT =3 Nkt = 5ERI=WUI=1;}V
2 2 2 2

2.1.11

3aKkoH JanbToHa AnAa fasaeHua cmecu pa3peXXeHHbIX ra3os:

pP=p,tp,*...

2.1.12

M3onpouecchl B pasperkeHHOM rase C NocTOSHHbIM Yncaom mosekyn N
(c nocToAHHBIM KONMYECTBOM BeLLecTBa V):

nsotepma (T = const): pV = const,




nsoxopa (V = const):

P~ const
T

~

nsobapa (p = const):

V_
—=const
T

lpadmuyeckoe npeacrTaBneHne nsonpoueccos Ha pV-, pT- n VT-
Anarpammanx.

Ob6beaMHEHHDbIM ra3oBbli 3aKOH:

ﬁ:COI’lSt

T

AnAa NoCToAHHOro Kosanyectea BellecTsa V.

HacbiWweHHble U HEHACbILWeHHble napbl. KayecTBeHHadA 3aBMCUMOCTb

2.1.13 NJOTHOCTU U AaBAEHMA HACbIWEHHOrO Napa oT TemnepaTypsbl, UX
He3aBUCMMOCTb OT 06 bEMa HaCbILLEHHOrO Napa
BnaKHOCTb BO3AyXa.
OTHOCUTENbHAA BNAXKHOCTb:
21.14 d): pnapa(T) — pnapa(T)
p Hacmumapa( T) p Hacmumapa( T)
5115 MN3meHeHMe arperaTHbIX COCTOAHWUI BELLLECTBA: UCNAPEHNE U
o KOHAEeHcaumaA, KUNneHme XuaKkoctu
5116 N3meHeHWe arperaTHbiX COCTOAHWI BELLLECTBA: NAaBAeHUE U
o KpUCTannMsaLms
2.1.17 MNpeobpasoBaHue aHeprun B Gpa3oBbix Nepexoaax

2.2

TEPMOAMHAMUKA




2.2.1

TennoBoe paBHOBeECUE N TemnepaTypa

2.2.2

BHYTpeHHAs aHeprus

2.2.3

Tennonepegaya Kak cnocob nsmeHeHUa BHyTPeHHel sHeprmum 6e3
coseplueHna paboTbl. KOHBEKUUA, TENNONPOBOAHOCTb, U3/lyYeHMe

2.2.4

Konunyectso TennoTol.
YaenoHaa TenJI0EMKOCTb BeL,ecTsa C:

Q=cmAT

2.2.5

YaenbHana Tensiota napoobpasosBaHua L: Q = Lm.
YaenbHada Tennota naasneHma A: Q = Am.

YpaenbHaa TennoTta cropaHunaA Tonamea q: Q= aqm

2.2.6

dnemeHTapHas paboTta B TePMOAMHAMMUKE:

A=pAV

BbluncneHue paboTbl No rpaduKy npouecca Ha pV-amarpamme

2.2.7

MepBblii 3aKOH TEPMOANHAMMUKMK:

Q12:AU12+A12:(U2‘U1)+A12

Apaunabara:

Q,=0 A12:(U1'U2):AU12

2.2.8

BTopoli 3aKoH TepmoanHammKn. HeobpaTrmble npoLecchl

2.2.9

MpuHLMNbI gencTBUA TennoBbix MawwmH. KMNA4:




n= ABELLHJCI'[ _ Quarp _|Qx-:n| —1— |Qx{:n|
Qum Qum QHE.I."'F

MaKcumanbHoe 3HaveHune KMA. Unkn KapHo:

Ty —Tia T
2.2.10 M T = Ny = ———— = 1 -2
j Ty T g
YpaBHeHWe Tennosoro 6anaHca:
2.2.11 Q,+Q,+Q;+...=0
3 SNTIEKTPOANHAMUKA
3.1 S/TIEKTPUYECKOE NOJE
dneKkTpU3aLMA TEN U e€ NPOABAEHMUA. DNEKTPUYECKMIA 3apAaa. [Ba BMAa
3.1.1 3apaga. DIeMeHTaPHbIV 3INEeKTPUYECKUI 3apsaa,. 3aKOH COXpaHeHus
3NeKTPMYECKOoro 3apaaa
B3anmogericteme 3apagoB. ToyeyHble 3apAabl. 3aKoH KynoHa:
B O4HOPOAHOM BELLECTBE C ANINEKTPUYECKON MPOHNLAEMOCTbIO
£
3.1.2
. |- 3 1 {? - {?1
}_,— — ﬁ,_ Il |-IQ_ — i 1 L 2
g 4meg, I
3.13 dneKkTpuyeckoe none. Ero gencrtene Ha anekTpuyeckue 3apaabl
HanpAXEHHOCTb 3/1EKTPUYECKOro NoAA:
3.1.4 - )

E=F

q NPOGOHbII




MNone ToyeyHoro 3apAaga:

;4
E,=k%

r

-

~

oAHOpOAHOE none:

E=const.

KapTWUHbI IMHUI HaNPAXKEHHOCTWN 3TUX NONEl

3.1.5

MNoTeHUWanbHOCTb 31EKTPOCTAaTUYECKOro NonA.

PasHoCTb NOTEHUMANOB M HanNpAXKeHue:

A1ZZQ(¢1'¢2):'QA¢:C[U-

MNoTeHuuanbHas SHEPruna 3apAaga B 3/IEKTPOCTATUHECKOM NONE:

W=q¢

Ceasb Hal'lpﬂ)-l-(éHHOCTVI nonAa n pasHoCTn NoTeHUnanos ona
OZHOPOAHOrO 3NeKTpocTaTnyeckoro nona: U = Ed

3.1.6

MPUHLMN Cynepnosnummn sNeKTPUYECKUX none:




E=E,+E,*..,0=0,+¢,+...

MpoBOAHWKM B 31EKTPOCTAaTUYECKOM NONeE.

Ycnosue paBHoBeCUA 3apAL0B: BHYTPU NPOBOAHMKA
3.1.7
E*=0

, BHYTPY U Ha NOBEPXHOCTM NPOBOAHMKA ¢ = const

318 [M3NeKTPUKM B 3NeKTPOCTaTUYECKOM nose. uanekTpuyeckas
o NPOHMLAeMOCTb BeLLecTsa €

KoHgeHcaTop. DNeKTPOEMKOCTb KOHAeHcaTopa:

c=4
U

3.1.9
INEeKTPOEMKOCTb MN/I0CKOro KoHAeHcaTopa:

)
C= q =eC,

MapannenbHoe coeguHeHUe KOHAEHCaTOPOB:

q:ql+q2+"',U1:U2:-- C 'C1+C2+...

* > ™~ mapasui

NMocnepoBaTenbHoe coeguHEHMe KOHAEeHCaTOPOB:

3.1.10




3.1.11

3HepI'Wr'I 3apPAXEHHOIo KOHAEHCATOopa:

3.2

3AKOHbI MOCTOAHHOIO TOKA

3.21

Cuna ToKa:

|

At Ar—0

MocToAHHbIN TOK: | = const

[ns noctosiHHOro Toka q = It

3.2.2

YcnoBuA cywecTBoOBaHUA 31€KTPUYECKOro TOKa.

Hanpsaxexnne U n 34CE

3.2.3

3akoH Oma 414 yyacTka uenu:

3.24

dneKTpuyeckoe ConpoTmeaeHme. 3aBUCMMOCTb COMPOTUBAEHUSA
04HOPOAHOIO NPOBOAHMKA OT €r0 ANNHBI U ceyeHuns. YaenoHoe
COMpOTMBAEHME BelLecTBa.

R:_
Ps

3.25

UcTtouHmKm Toka. 4C NCTOYHMKA TOKa:

A

E _ CTOPOHHUXCHUJT

q

BHyTpeHHee conpoTUBAEHNE NCTOYHMKA TOKA

3.2.6

3akoH Oma ans NonHoM (3amMKHYTOI) aneKTpuyeckol uenu: E=IR +1r,




OTKyZa

I:£
Rr

E.r
"= R

MapannenbHoe coegnMHeHMe NPOBOAHUKOB:

I=11+12+..,Ul=U2=..,

3.2.7

MocnepoBatenbHoe coeAnHEHUE NPOBOAHMKOB:
U=ULl+U2+..,11=12=..,

R, =R,*R,+..

ocn

PaboTa anekTpmyeckoro Toka: A = [Ut.
3akoH [xkoyna — JleHua:
Q=I"Rt

3.2.8

Ha pe3ucrtope

2

R:Q:A:Ith=IUt=%t

MOLWHOCTb 3/1eKTPUYECKOro TOKa:

3.2.9 Ad
P= =IU

At Ar—l)




Tennosaa MOLWHOCTb, BblgenAeman Ha pe3uncrope:

(=]

p-rr= -
R

MOLWHOCTb UCTOYHMKA TOKA:

CBO6OAHbIE HOCUTENW SNEKTPUYECKUX 3aPAL0B B NPOBOAHUKAX.
3.2.10 MexaHWU3Mbl NPOBOANMOCTU TBEPAbIX META/IIOB, PAaCTBOPOB U
o pacnnaBoB 3/1eKTPO/IMTOB, ra3os. MoAynpoBOAHUKN.

MonynpoBoAHMKOBbIN AMOA,

MATHUTHOE NOJE

MexaHu4yeckoe B3aumogaencTeme MarHmtos. MarHutHoe none. Bektop
MarHMTHOM UHAYKLUMW. NpMHUMN Cynepno3uLmMm MarHUTHbIX MNONen:
B=B,+B,+...

3.3.1

JIHUM MHAYKUMKM MArHUTHOTO nosA. KapTuHa MHWUIA MHAYKUUK
MarHUTHOro NOAs NOJIOCOBOIO U NOAKOBOOBPA3HOIrO NOCTOAHHbIX
MarHuToB

OnbIT pcTeaa. MarHMTHoe none NPoBOAHMKa C TOKOM. KapTuHa AnHUIA
3.3.2 MHAYKUUM MAarHUTHOIO NOA AJIMHHOMO NPAMOro NPOBOAHUKA U
3aMKHYTOrO KOJ/IbLLeBOro NPOBOAHUKA, KaTYLLIKN C TOKOM

Cvna Amnepa, eé HanpaBaeHMe N BeNNYNHA:
F ,=1BIsina

3.3.3 , TAe O — yron mexagy HanpasjaeHmnem npoBogHUKa N BEKTOPOM

B

3.34 Cwna JlopeHua, e€ HanpasneHne N BeNINYNHA:




F,=/q/VBsina

roe o —yrona mexay BeKtopamum

1%

n

B

. JBuKeHune 3apH)KEHHOﬁ 4acTuubl B O4HOPOAHOM MAarHMTHOM none

3.4

SNNEKTPOMATHUTHAA MHAOYKUNA

MoTtok BEKTOpa MarHuTHoM UHOYKUWNWN:

® =B, S=BScosa

3.4.1
3.4.2 fAiBNEeHMe 3NeKTPOMArHUTHOM MHAyKuMn. 3A4C NHAYKLNK
3aKOH 3NeKTPOMarHUTHOM MHAYKUuMnN Papaaes:
AD
3.4.3 E=—<1 =-0
At Af—i
b
\ ‘H’
£ aj
A \d 0] /
/ 2
/i i =
3.4.4 / 7

3AC MHAYKUMKM B NPAMOM NPOBOAHMKE ANMHOWM |, ABMKYLWEeMcA co
CKOPOCTbIO




(v2l)
B O4HOPOAHOM MarHUTHOM none B:

/ E./=Blvcosa

, Fle 0L — Yro/l MeXay BEKTOPOM B 1 Hopmasbio

n

K N10CKOCTH, B KOTOpOﬁ NeXKaT BEKTOPbI

luv

, ecnn

TO

/E,;/=Blv

3.45

Mpasuno NleHuya

3.4.6

MHAYKTUBHOCTb:




,nn @ = LI

CamounHaykuma. C camonHayKumnm:

AT
E.=—L—| =-II

o [
i

A —l)

3.4.7

3HepFVIFI MArHUMTHOTO NONA KaTyWKN C TOKOM:

3.5

S/TEKTPOMATHUTHbIE KONNEBAHMA 1 BOJTHbI

351

KonebatenbHblit KOHTYp. CBO6OAHbIE 3/1€KTPOMArHUTHbIE KonebaHus B
naeanbHOM KosiebaTelbHOM KOHType:
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CBA3b amNANTYAbl 3apAAa KOHAeHcaTopa C aMMAUTYA0MN CU/bl TOKa Npwu
CBOBOAHBIX 3N1EKTPOMArHUTHbIX KosiebaHUAX B MaeasibHOM
KonebatenbHOM KOHType:




3aKOH COXpPaHEHWA SHEPTUN B NAEaNbHOM KO1iebaTeNIbHOM KOHTYpE:

3.5.2
3.5.3 BbIHYXAEHHble 9N1eKTPOMArHUTHble KofiebaHuA. Pe3oHaHc
MepemeHHbIN TOK. MpPon3BOACTBO, Nepesaya n notpebaeHve
3NEKTPUYECKOW SHeprum
o cu* rr* cuvl_ LI’
+ = R = T = const.
2 2 2
CBOIACTBA 9/1eKTPOMArHUTHbIX BOJIH. B3auMHas opueHTaLma BEKTOPOB B
3NEeKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.5.5 -
E/B/c
356 LLIkana aneKTpoMarHMTHbIX BOJIH. [TpUMeHeHWe 31eKTPOMArHUTHbIX
o BOJIH B TEXHUKE U BbITy
3.6 ONTUKA
3.6.1 MpsamonunHeHoe pacnpocTpaHeHWe CBETa B O4HOPOAHON cpese.
o TOYeUHbIM UCTOYHMK. Jlyy cBeTa
3aKOHbI OTpaXKeHmA cBeTa.
a=pf
3.6.2
ol P
Ve
3.6.3 MocTpoeHune nsobpaxkeHunii B N10CKOM 3epKase
3.64 3aKOHbI NpenomaeHuna ceeTa.




NMpenomneHune ceeTa:

n, sina =n, sinf3.

ABCONIOTHBIV NOKasaTesib NPe/IoMIeHUA:
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OTHOCUTE NIbHbIN NOKa3aTe/b npenomneHumAa:

Ry
= HZ

Xopa, ny4yen B npusme.
V= Vi, Ml =k,

COOTHOLLIEHNE YaCTOT U COOTHOLLEHWE AJINH BOSIH MPU nepexoae
MOHOXPOMaTMYECKOro CBETa Yepes rpaHuLy pasaena AByX ONTUYECKMUX

cpea;

3.6.5

ny,<m n,

uﬂP

MonHoe BHYTPEHHEE OTPaXKeHMe.
MpeaenbHbIA Yron NOAHOTro BHYTPEHHETO OTPAXKEHMUS:
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3.6.6

C06Mpa+ou.|,14e n paccemBarowme 1MH3bI. TOHKaAa AnH3a. (DOKyCHOE
paccTtoAHne n onTn4yecKkasa cnna TOHKOW NNH3bI:
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3.6.7

dopmyna TOHKOM INH3bI:
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YBennyeHue, faBaemMoe MH30M:
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B cnyyae paccevBatoLLen NH3bI:

3.6.8

D0 F=—0,
D




Xog4, ny4a, npoweaLwero AMH3y oA NPousBo/ibHbIM YF10M K €€ FNaBHOM
onTuyeckol ocu. MoctpoeHne U306pakeHnn TOYKN 1 OTPe3Ka NPAMON
B COBMPAIOLMX U PACCEMBAIOLMNX IMH3AX U UX CUCTEMAX

3.6.9

¢0ToannapaT KaK ONTUYeCcKui an60p. [na3 Kak onTnyecKaa cmctema

3.6.

NHTepdepeHums ceeTa. KorepeHTHbIe MCTOYHUKU. YCnoBUA
Hab o AEHUA MAaKCMMYMOB U MMHUMYMOB B MHTEPdepeHLMOHHOM
KapTWHe OT ABYX CMH(DA3HbIX KOFepPeHTHbIX MCTOYHUKOB:

MAKCIIMYMEI — A=2m

MITHIIMYMBI — A=(2m+1)—, m=0,+1,£2.+3

3.6.11

Ondpakyma ceeta. AudpakumMoHHan pelwéTKa. Ycaosue HabatogeHun
rNABHbIX MAaKCMMYMOB NPY HOPMAZIbHOM MaAeHUn
MOHOXPOMATUYECKOrO CBETA C AJIMHOMN BOJIHbI A HA PELLUETKY C
nepnoaom d:

dsing,=mA,m=0,+/-1,+/-2,+/-3,...

3.6.12

ducnepcua ceeTa

KBAHTOBAA ®U3NKA

4.1

KOPMYCKY/IAPHO-BO/IHOBOW AYANNU3M

4.1.1

Mnotesa M. MnaHKa o KBaHTax. Popmyna MnaHka: E = hv

4.1.2

@PoTOHbI. IHEPrMA GOTOHA:

E:hv:T:pc




Umnynbc poToHa:

4.1.3

doToadpdekT. OnbiThl A.l. CTonetoBa. 3akoHbl poToadPekTa
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YpaBHeHWe dnHWTeMHa ana poTtoadpdeKTa:

E¢)0T0Ha =A BbIXOZa + EKI/IH max ?

roe,
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ECI)OTOHa_hV_T’

Ao =hvy=2

BbIXOZa

Eppimen=—% =0 U

KMHMAx B 3am

4.1.5

JasneHue ceeta.

JasneHue ceeTa Ha NOJIHOCTbLIO OTPAXKAIOLLYIO NOBEPXHOCTb U Ha

NONTHOCTbIO NOrNOWatoWwyro NOBEPXHOCTb

4.2

OU3NKA ATOMA

4.2.1

MnaHeta PHaA mogenb aTtoma

4.2.2

MoctynaTbl Bopa. U3nyyeHune u nornoweHre GOTOHOB NpPU Nepexoae

aToMa C O4HOr0 YPOBHSA 3HEPrUM Ha ApYroi:




hv =%=|E —-E

F¥IT - L i H]

“mm

4.2.3

JIMHeliyaTbie cnekTpbI.

CneKTp ypOoBHEeM sHeprun aToma Bogopoaa:
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4.3

®U3NKA ATOMHOIO AAPA

43.1

HyknoHHas mogenb agpa MeiseHbepra — MBaHeHKo. 3apag, aapa.
Maccosoe uuncno agpa. U3otonsbl

4.3.2

PagnoaktneHOCTb.
Anbda-pacnag;

A

ZX—75Y+ ,He
beta-pacnag,.

INeKTPOHHbIN B-pacnag;

A A 0 —_—
zX2z Y + je+v,

Mo3nTpOHHbIN B-pacnaa;
XA Y+ Je+v,

Mamma-nsnyyeHue

433

3aKOH pagMoaKTUBHOrO pacnaga:

i
N(t)=N,*2"




nyCTb m — MacCCa pagnoaKTUBHOrIo BeLecTsa. Torpa

-
m(t)=my*2"

4.3.4

ApepHble peakunun. leneHne n cmHTes Aaep




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABLI ONA YHUTENA

LUNPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI U PECYPCbl CETU MUHTEPHET






