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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, ToueUHbli 3apaa). FTMnoTtesa. dU3MYECKUIi 3aKOH, rpaHuLbl ero
npumeHnmocTu. dusmnyeckas Teopus.

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.

Jasnenue. MmapocTtatnyeckoe gasneHue. Cuna Apxmumeaa.

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 BENMYMHE YII0BOro KoadpduumeHTta 3asmcumoctu 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 ABUMKEHNA N B3aUMOAENCTBUA YacTuUL, 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 TepMmoaMHaMuKe. Bbliuncnernue pabotbl no rpadmKky npouecca Ha pV-
anarpamme.

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

Konnuyectso TennoTbl. TENNIOEMKOCTb TeNa. YaenbHaa U MONAPHAA TEMNJIOEMKOCTU BELWLECTBA. YPaBHEHMe
Maliepa. YaenbHana TennoTa cropaHua Tonamea. Pacyért kosimyecTBa TenaoTbl Npu Tensionepeaaye.
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. DN1eKTPOEMKOCTb KOHAEHCATOPA. D/IEKTPOEMKOCTb NMNOCKOro KOHAEHCcaTopa.
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 CyLLLECTBOBAHUA MOCTOAHHOIO 3/1EKTPUYECKOrO TOKa. MICTOYHMKM ToKa. Hanpsaxenue U n 3C &.
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.

MonynpoBoaHWKM. CO6CTBEHHAA M NPMMECHasA 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.

JNeKTprYecKnii TOK B rasax. CamocToATeNbHbIN U HECAMOCTOATE/IbHbIN pa3paa. PasnuuHbie TUMbI

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 UHTErpPMpPOBaTb 3HAHMA U3 PasHbIX NpegMeTHbIX obnacTeir;

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 KoHLy 06y4eHunsa B 10 Knacce npeameTHble pe3yibTaTbl Ha YrayB1EHHOM YPOBHE A0/XKHbI OTPaXKaTb
chPOPMMPOBAHHOCTb Y 0B6YYAIOLLMXCA YMEHUIA:



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 KNACC
Konunyectso yacos
DNeKTPOHHbIe (undposble)
Ne n/n | HaumeHoBaHWe pa3aenos U Tem NPoOrpamMmb
Beero KoHTpoAnbHbIE MpaKkTnyeckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
Pasgen 1. HAYYHbIW METO/A NO3HAHMSA NPUPOAbI
1.1 HayuHbl1 meToa NO3HaHWA NPUPOAabI 6 Bubnmorexa LIOK
' y A PYPOA https://m.edsoo.ru/f16b68d7
UTtoro no pasgeny 6
Paspen 2. MEXAHUKA
Bubnnoteka LOK
2.1 KnHemaTtuka 10 1
https://m.edsoo.ru/f16b68d7
Bubnnorteka LOK
2.2 MHaMMKa 10
A https://m.edsoo.ru/f16b68d7
2.3 CraTtuKa TBEpPAOro Tena 5 1 Bubnuorexa LIOK
' PA https://m.edsoo.ru/f16b68d7
Bubnnoteka LOK
2.4 3aKOHbI COXpPaHEeHUs B MeXaHUKe 10 1
P https://m.edsoo.ru/f16b68d7
UTtoro no pasgeny 35



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Paspen 3. MONEKYIAPHAA ®U3SUKA U TEPMOJNHAMUKA

Bubnnorteka LOK

3.1 OCHOBbI MOJIEKY/IAPHOKUHETMUYECKOM TeopUHn 15
YAAp P https://m.edsoo.ru/f16b68d7
3.2 TepmoamHammnKa.Tennosble MalLUHbI 20 bubnmoreka LIOK
' PMOA ' https://m.edsoo.ru/f16b68d7
3.3 ArperaTtHble cocToaHuA BewecTsa. Pasosbie 14 Bubnunoteka LLOK
' nepexozbl https://m.edsoo.ru/f16b68d7
UTtoro no pasgeny 49
Paspen 4. 3IEKTPOANHAMMUKA
Bubnnoteka LOK
4.1 JNeKTpUYEeCKoe none 24
P https://m.edsoo.ru/f16b68d7
4.2 MOCTOAHHbIN 3NEKTPUYECKNM TOK 24 bubnmoreka LIOK
' P https://m.edsoo.ru/f16b68d7
4.3 TOKM B pa3/INYHbIX cpeaax 6 bubnmoreka LIOK
' P PEA https://m.edsoo.ru/f16b68d7
Utoro no pasgeny 54
Pasgen 5. DUSUYECKUN MPAKTUKYM
Bubnnoteka LOK
5.1 DU3NYECKUN NPAKTUKYM 16 16
P Y https://m.edsoo.ru/f16b68d7
UTtoro no pasgeny 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

PesepBHOe Bpems

10

Bubnnoteka LOK
https://m.edsoo.ru/f16b68d7

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

170

16



https://m.edsoo.ru/f16b68d7

11 KNACC

Konnuyectso vacos

DNEeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem NPorpammsl
Beero KoHTpoAnbHbIE MpaKTnyeckue obpasoBaTtenibHble pecypchl
paboTbl paboTbl
Paspen 1. 3/IEKTPOANHAMMUKA
Bubnnoteka LOK
1.1 MarHuTtHoe none 14
https://m.eds00.ru/39859¢f1
Bubnanoteka LOK
1.2 INeKTPOMArHMTHaA NHAYKUUA 13 1
P AR https://m.edsoo.ru/39859¢f1
Utoro no pasgeny 27
Paspen 2. KOJIEBAHUA U BOJTHbI
Bubnanoteka LOK
2.1 MexaHunyeckune KonebaHuma 10
https://m.edsoo0.ru/39859ef1
Bubnanoteka LOK
2.2 DNIeKTPOMarHuUTHble KosebaHun 15
https://m.eds00.ru/39859¢f1
Bubnanorteka LOK
2.3 MexaHuyecKkne n sneKTPoOMarHnTHble BOJIHbI 10 1
P https://m.edsoo.ru/39859¢f1
5Y7[¢) OK
2.4 OnTuKa 25 1 mommorea L

https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Wtoro no pasaeny

60

Pasgen 3. OCHOBbI CMELIMA/IBHOMN TEOPMM OTHOCUTE/NIbHOCTH

Bubnanorteka LOK

3.1 OcHosbl CTO 5
https://m.edsoo.ru/39859ef1

UTtoro no pasgeny 5
Paspen 4. KBAHTOBAA ®U3NKA
4.1 KopnycKynspHo-BONHOBOM Ayann3m 15 bubnmorexa LIOK

' PAYCKYAAD Ay https://m.edsoo.1u/39859¢f1
4.2 dun3nKka atoma 5 bubamoreka LIOK

' https://m.edso00.ru/39859ef1
4.3 dU3nKa aTOMHOro A4pa U 3/IeMeHTaPHbIX YacTH 5 bubnmoreka LIOK

' AP P 4 https://m.edso00.ru/39859¢f1
UTtoro no pasgeny 25
Paspen 5. 3/IEMEHTblI ACTPOHOMWU N ACTPOPU3NKHN
5.1 DNIeMeHTbl aCTPOHOMUMU U acTPOPUIMKHK 12 bubauotexa LIOK

' P P https://m.edsoo.1u/39859¢f1
UTtoro no pasgeny 12
Pasgen 6. PUSUNYECKUIN NPAKTUKYM
6.1 dusnyecknit NpakTUKym 16 16

Bubnanorteka LOK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

https://m.eds00.ru/39859¢f1

UTtoro no pasgeny 16
Paspgen 7. OBOBLLAOLLEE NOBTOPEHUE
Cuctematumsauma n obobueHme npeaMeTHOro
71 coZeprKaHuA 1 ONbiTa AEATENbHOCTH, 15 Bubnanorteka LLOK
' NPMoBPETEHHOro NPU U3ydeHnmn Kypca GUsmnkn https://m.eds00.1ru/39859¢f1
10 - 11 knaccos
UTtoro no pasgeny 15
PesepBHOe BpemA 10 bubauotexa LIOK
P P https://m.eds00.ru/39859¢f1
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

MOYPOYHOE NJTAHUPOBAHUE

10 KNACC
Konuuyectso yacos
Ne JaTta DNEeKTPOHHble Undposble
Tema ypokKa
n/n Beero KoHTponbHble MpakTnueckne n3yyeHnn obpasoBaTenbHblie pecypcsbl
paboTbl paboTbl
1 dusnka — pyHAaMeHTaNbHaA HayKa O 1 Bubnnoteka LLOK
npupoge https://m.edsoo.ru/1beef346
5 Hay4HbIn meTo4 NO3HaHMA U MEeToAbl 1 bubanoteka LLOK
nccnefoBaHuns GpU3MYECKUX ABNEHWNI https://m.edsoo.ru/3a7fde29
JKCNepMMEHT 1 TeopuA B npoLiecce
3 no3HaHuMA npupoapl. HabnoaeHne n 1 Bubamoreka LIOK
PUPOADI- A https://m.edsoo.ru/34c¢49931
3KCNepUMEHT B pU13MKe
4 Cnocobbl nsmepeHus GrUsnYecKnx BeIMYmnH 1 bubamorexa LIOK
P https://m.edsoo.ru/ca2def03
5 ABCONIOTHAsA M OTHOCUTE/IbHAA MOrPELIHOCTU 1 Bubnumoteka LLOK
N3mMepeHunin GU3nYecKknx BeINYmnH https://m.edsoo.ru/7f18fda3
MoaenupoBaHue B dpunsnke. Ponb n mecto
6 dU3MKKN B POPMUPOBAHUM COBPEMEHHON 1 Bubnmoteka LOK

Hay4YHOM KapTUHbI MMpPa, B MPaKTUYECKOM
[eATeNbHOCTU Ntoaei

https://m.edsoo.ru/eabbded1
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MexaHunuyeckoe gsmxeHune. Cucrtema
otcyeTa. OTHOCUTENbHOCTb MEXaHUYECKOTO

Bubnnoteka LOK

7
asuKeHusa. Mpamas n obpaTHaa 3agaum https://m.edsoo.ru/e9a52{02
MEeXaHMKN
Pagunyc-BeKTop MaTepuaibHOM TOUKK, ero
8 NpoeKuMn Ha OCU KOOpaMHaT. TpaeKTopuma. Bbubnnoteka LLOK
MNepemeLlyeHmne. CKopocTb. X npoekumm Ha https://m.edsoo.ru/30al108a5
0oCU KoopanHat
PagHOMepHOE NPAMOIMHENHOE ABUKEHME.
9 lpaduueckoe onmcaHne paBHOMEPHOTIO bubamoreka LIOK
P . P P https://m.edsoo.ru/89ba7190
NPAMO/IMHENHOIO ABUKEHUA
10 C/noXKeHne nepemell,eHnin U CKOPOCTEN. Bubnnoteka LLOK
PeweHune 3aaay https://m.edsoo.ru/761d18aa
HepasHomepHoe aBuKeHWe. MrHoBeHHasn
11 CKOpOCTb. YckopeHue. MpamosMHenHoe Bubamorexa LIOK
pocte: P P https://m.edsoo.ru/a99549a7
ABUXKEHMeE C NOCTOAHHbIM YCKOpPEeHUeMm
12 lpadmyeckoe onmcaHne NPAMOAMHENHOO Bubnmoteka LOK
ABUXKEHUA C MOCTOAHHBIM YCKOPEHNem https://m.eds00.1u/b7560bbf
CeBobogHoe nageHue. YCKopeHue
13 cBobosiHOro NnageHus. 3aBUCMMOCTb bubnnoteka LLOK
KOOPZAMHAT, CKOPOCTU, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHM U UX rpaduKn
14 [BukeHne Tena, 6poleHHOro noa yraom K Bubnunoteka LOK

FOPU30HTY

https://m.edsoo.ru/71cbb4fs
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KpuBonunHeliHoe aguxeHue. [lBuxKeHue no
OKPYXHOCTU. YrnoBasa 1 ANHEeHas CKOPOCTb.

Bubnnoteka LOK

15
Mepuopa v yactoTa. LleHTpocTpemutenbHoe m https://m.edsoo.ru/33196fbe
NoJIHOe yCKOpeHue
16 KoHTponbHas pabota no teme "KuHematunka" bubsworexa LIOK
P P https://m.edsoo.ru/1242f32e
MepBsbIii 3aKOH HbloToHa. MHepumnanbHble
17 cuctembl OTCYETA. MpuHLMN Bubnnoteka LLOK
OTHOCUTENbHOCTM [anunes. https://m.edsoo.ru/5a9¢4a64
HenHepunanbHble CUCTEMbI OTCYETA
18 Cuna. PaBHopgelcTBYtOWanA cnna. Bropoi Bbubnnoteka LLOK
3aKOH HbloToHa. Macca https://m.edsoo.ru/141d3837
19 Bsanmogeiicteune ten. TpeTuit 3akoH Bubnnoteka LLOK
HbloToHa https://m.edsoo.ru/57dba505
20 MpuHUKMn cynepnosnummn cua. PeweHune Bubnnoteka LLOK
3334 Ha NpMMeHeHue 3aKoHOB HbloTOHa https://m.edsoo.ru/bdf997{b
3aKOH BCEMUPHOrO TATOTEHUA.
21 DKBMBAJIEHTHOCTb MPaBUTALMOHHON U bubamoreka LIOK
o b : https://m.edsoo.ru/9aba2b0a
NHEepPTHOM Maccbl
22 Cuna TaXKecTu 1 yckopeHue ceobogHoro Bubnnoteka LLOK

nageHus

https://m.edsoo.ru/22757f26
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[suxxeHune HebecHbIX Ten u nux

Bubnnoteka LOK

23 WCKYCCTBEHHbIX CMYTHUKOB. lNepBan
y y P https://m.edsoo.ru/11abfa0a
KOCMMUYeCKasa CKopocTb. 3aKoHbl Kenaepa
Bubanoteka LLOK
24 Cuna ynpyrocTtu. 3akoH lN'yKa. Bec Tena
yney y https://m.edsoo.ru/0ae2cd84
Cuna tpeHua. MNpupoga v Buabl Cua TPEHUA. Bubnnoteka LLOK
25 [BuKeHME B XKUAKOCTU U rase C y4EToM https://m.edsoo.ru/1fa86499
CUNbl CONPOTUBNEHUA Cpeabl https://m.eds00.1u/2¢b29676
26 [asneHune. lmpgpoctatnyeckoe gasaeHue. Bubanoteka LLOK
Cuna Apxumepga https://m.edsoo.ru/a28aa7ad
Bubnnoteka LOK
AbcontoTHO TBepaoe Teno. MocTynaTtesbHoe
27 W BpaLaTeNbHOE ABUMKEHME TBEPLAOrO Tena bubamorexa LIOK
path A pA https://m.edsoo.ru/2b95d57¢
)8 MOMEHT CM/bl OTHOCUTENIbHO OCU BPaALLEHUA. Bubanoteka LLOK
Mneyo cunbl https://m.eds00.1ru/653d3459
CnoxeHue cun, NPUNOMNKEHHbBIX K TBEPAOMY
59 Teny. LleHTp TAXKecTn Tena. YcnosuA Bbubanoteka LLOK
paBHOBecKs TBepaoro Tena. Buabl https://m.edsoo.ru/9aa79a7d
paBHOBecUs
30 PeweHune 3apay Bubamoreka LIOK
A https://m.edsoo.ru/dc1caac0
31 KoHTposbHasA paboTta no Teme "[uHamuka. Bbubnnoteka LOK

CrtaTuka TBepgoro tena"

https://m.edsoo.ru/9f5a574c
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MN\I'Iy}'IbC MaTepmaanon TOYKHN, CUCTEMDI
maTepuanbHbIX ToYeK. LleHTp macc cuctemsl

Bubnnoteka LOK

32
MaTepuanbHbIX TOYEK. Teopema 0 ABUKEHUN https://m.edsoo.ru/4bb8294b
LEeHTpa macc
Umnynbc cnabl U UISMEHEHWE MMNYbCA
33 Tena. 3aKoH COXPaHeHMA MMNybca Bubamorexa LIOK
na. Nbca.
P y https://m.edsoo.ru/13f0a221
PeaKkTtnsHoe auxeHue
MoOMEHT MMNyNbCa MaTEPUASIbHON TOYKM.
34 MpeacTaBneHMe 0 COXPAaHEHUM MOMEHTa bubamorexa LIOK
Ped P https://m.edso0o.ru/d6532eb9
MMMNY/NbCa B LLEHTPA/IbHbIX NOAAX
35 PeLleHme 3313 bubnnoteka LLOK
WeHn y
A https://m.edso0.ru/f7706d63
PaboTa cnibl HA ManoM M Ha KOHEYHOM
36 nepemeweHmun. Npaduyeckoe Bubnnoteka LLOK
npeacrasneHne pabotbl cuabl. MOLWHOCTb https://m.eds00.ru/913974c7
CUnbl
KuHetnyeckas sHeprua. Teopema 06
37 N3MEHEHUN KMHETUYECKOWN 3HEpPTn bubamorexa LIOK
. P https://m.edsoo.ru/9a5e¢2e74
MaTepUanbHON TOYKK
MoTeHuManbHble U HeNOTeHLMaNbHbIE CUbI.
38 MNoTeHunanbHaa sHeprua. Bropasn bubamorexa LIOK
. PTHA. P https://m.edsoo.ru/554bafcc
KOCMMYECKas CKOPOCTb
TpeTbA KOCMUYeCcKana ckopocTb. CBA3b Bubanoteka LIOK
39

pa6OTbI HenoTeHUMaabHbIX CUA C
N3MEHEHMEM MeXaHUYEeCKOM IHEPrnmn

https://m.edsoo.ru/f57b4e01
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cucTembl Ten. 3aKoH COXpaHeHUA
MeXaHWYeCKoM Heprmmn

Ynpyrve v Heynpyrvue CTONKHOBEHMSA.

bubanoteka LLOK

40 YpaBHeHWe bepHynaun ans naeanbHom
P PHY & A https://m.edsoo.ru/f30f43b6
AKUAKOCTU
a1 KoHTpo/sibHasa paboTa no Teme "3aKoHbI Bubnmoteka LLOK
CoXpaHeHua B mexaHuke" https://m.edsoo.ru/474e7c4a
Pa3suTMeE NpencTaBaeHunii o npupoge
42 TennoTbl OEHgsHble I'IO}'IO)-KerVIﬂpMp:(T bubamorexa LIOK
' ' https://m.edsoo.ru/b0ad445f
Ondody3na. bpoyHoOBCKOE ABUKEHME
CTpoeHue ra3006pasHbIX, *KUAKUX U TBEPAbIX
43 TeN. XapaKTep ABUXKEHWA U B3aUMOAENCTBUA bubamoreka LIOK
+7apakTep A A https://m.edsoo.ru/c44d02e2
YyacTuL, BelecTea
Macca 1 pasmepbl MONeKyN (aToMmoB).
44 Konnyectso Bewiectsa. MocToAHHaA bubamorexa LIOK
- ' https://m.edsoo.ru/c5b72ab7
Asoragpo
45 Temnepatypa. Tennosoe pasHoBecue. Bbubnnoteka LLOK
Wkana Llenbcus https://m.eds00.1ru/0070d493
46 PeweHwe 3agau bubamorexa LIOK
A https://m.edsoo.ru/1531aba5
. Bubnnoteka LOK
47 MaeanbHbiM ras. [a3oBble 3aKOHbI

https://m.edsoo.ru/1deb2367
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YpaBHeHne MeHaeneeBa-KnanenpoHa.

Bubanoteka LLOK

48
PeweHune 3agau https://m.edsoo.ru/8d12¢328
49 AbcontoTHaa Temnepatypa. 3akoH [anbToHa bubamorexa LIOK
patypa. https://m.edsoo.ru/14e02d1f
50 M3onpouecchl B uaeanbHOM rase c Bbubnmoteka LOK
NMOCTOAHHbIM KOJIN4ECTBOM BeLLECTBa https://m.edsoo.ru/68878d51
51 lpadmyeckoe npepcraBneHme Bubnmoteka LLOK
M30MpoLLEeccoB: M30Tepma, n3oxopa, nsobapa https://m.edsoo.ru/1344327b
Bbubanoteka LOK
52 OcHoBHoOe ypaBHeHMe MKT
https://m.edsoo.ru/c8094721
53 PeweHwue 3agay bubamorexa LIOK
A https://m.eds00.ru/10265a05
CBsi3b abconoTHOM TemnepaTypbl
TEPMOANHAMUYECKOM CUCTEMbI CO CpeaHel
54 PMOA . . Pea https://m.edsoo.ru/c38af875
KMHETUYECKOW 3Hepruei NnocTynaTesibHoro
TENI0OBOro ABUMXKEHMA €€ YacTuy,
cg 0606ueHne 1 cucTemaTn3aumsa 3HaHUI NO Bubnumoteka LOK
Teme "OcHoBbl MKT" https://m.edso0.ru/09d12£d8
56 KoHTposibHan paboTta no teme "OCHOBbI Bbubnnoteka LLOK
MKT" https://m.edsoo.ru/13adad59
TepmognHammnyeckasa cuctema. 3agaHue BubnmnoTteka LUOK
57

BHELWHMX ycoBMn ansa T, cuctembl.
BHelHWE U BHYTPEHHME NapaMeTpbl.

https://m.edsoo.ru/5f8d38a3
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MNapameTtpbl T cuctemol Kak cpegHue
3HAYeHWUA BE/IMYUH, OMUCHIBAIOLUNX €€ Ha
MMUKPOCKOMNYECKOM YPOBHE

Hynesoe Hayano TepMmoANHaAMUKN.

Bubnnoteka LLOK

58 Camonpou3sBo/ibHaA penakcaumsa T
P P 4 A https://m.edsoo.ru/8ec51210
CUCTEMBI K TENNOBOMY PaBHOBECUIO
Moaenb naeanbHoOro rasa B
59 TepmoanHammke. Yci081MsA NPUMEHUMOCTH Bubnvorexa LIOK
pv A ' P https://m.eds00.ru/29355001
3TOl Mmoaenu
60 YpaBHeHne MeHaeneesa-KnanenpoHa u Bubnmoteka LLOK
Bblpa)KeHue AN1A BHYTPEHHeN aHeprum https://m.edsoo.ru/bal178d0
BblpaxkeHune Ana BHYTPEHHEN sHeprum
61 OAHOAaTOMHOrO MaeasbHOro rasa. Bubanoteka LLOK
KBasucraTtmyeckme n HectaTuyeckme https://m.edsoo.ru/ac5cacl5
npouecchbl
dnemeHTapHas paboTta B TepmMoANHAMUKE.
62 BbluncneHune pabotbl No rpadmKy npouecca bubamoreka LIOK
P P y npot https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Tennonepegaya Kak cnocob nsmeHeHus
63 BHYTPEHHeW aHeprum T cuctembl 6e3 bubanorexa LIOK
Ll P https://m.edsoo.ru/3d734561
coBepLieHnna paboTsl
Bubnnoteka LLOK
64 KoHBeKLMA, TeNN0NPOBOAHOCTb, U3NYyYeHUe

https://m.edsoo.ru/157b54cd
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KonnyectBo Tennotbl. Tens10émKocTb Tena.
YpaenoHaa n monapHaa TeNJI0EMKOCTH

Bubnnoteka LOK

65
BellecTBa. Yae/ibHas Ten/ioTa CropaHus https://m.edsoo.ru/7ba67355
TONAUBa
66 PacyéT konmnyectsa TeNN0TbI NpU Bubnmoteka LLOK
Tennonepeaaye https://m.edsoo.ru/1db5ad4e
7 MoHsaTHe 06 agnabaTHom npouecce. MNepBbliit Bubnumoteka LOK
3aKOH TEPMOANHAMUKM https://m.edsoo.ru/d8098824
KonnyecTBo TennoTbl U paboTa Kak mepbl
68 N3MeHEeHUA BHYTPeHHeN sHeprum T, bubamoreka LIOK
yP P https://m.edsoo.ru/b047alcd
cucTeMbl
BTopoit 3aKOH TepMoANHAMUKKN ANs
69 aB:oeeCHblx 7 Hpe aﬂHOBeCHblxpl:l oueccos bubamorexa LIOK
P P pou ' https://m.edsoo.ru/c6f4f464
HeobpaTnmocTb NpupoaHbIX NpoLeccos
70 MpUHUMNbI AENCTBUA TeNNOBbIX MalinH. KN Bubamoreka LIOK
PURK A ' https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3HaveHune KIMA4. Lnkn KapHo bubamorexa LIOK
' P https://m.edsoo.ru/fe3857b9
72 PeweHwe 3agau bubamorexa LIOK
A https://m.edsoo.ru/b3efal8b
JKOoN0rMYecKme acneKTbl UCMO/1b30BaHMA
N bubnnoteka LLOK
73 TennoBsbIX ABuratenen. Tennosoe

3arpasHeHune OKpyXKatoLwen cpesbl

https://m.edsoo.ru/9867aaa7
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Bubnnoteka LLOK

74 PeweHwe 3agau
A https://m.edsoo.ru/c8c70432
0606lLLeHNE U CUCTEMATM3ALMA 3HAHUI NO
75 Teme "TepmogunHamuka. Tennosble bub/worexa LIOK
E) A ' https://m.edso0o0.ru/28d62b3f
MALUMHBI
76 KoHTposibHan paboTa no Teme Bubnmoteka LLOK
"TepmogmHammKa. Tennosble MallnHbI" https://m.edsoo.ru/1b6e26¢5
MNapoobpasoBaHue N KOHAEHCcauumsA.
77 Mc:a EI-FIJVIE U KuneHune yAeanL;ﬂ TensaorTa bubamorexa LIOK
P s https://m.edso0o.ru/6f8¢6777
napoobpasoBaHus
HacbliweHHble N HEHACbILWEHHbIe Napbl.
KauecTBeHHas 3aBMCMMOCTb MIOTHOCTU U
[aB/I€HMA HACbILWEHHOro napa oT
78 TemnepaTypbl, UX HE3aBUCUMOCTb OT 06bEMA bubamorexa LIOK
paTypel, https://m.edsoo.ru/f5¢17d02
HacbIWEeHHOoro napa. 3aBUCUMOCTb
TemnepaTtypbl KUNEHUA OT JAB/IEHUA B
XUOKOCTH
79 BnaHOCTb Bo3ayxa. AGCONOTHAA U Bubnunoteka LOK
OTHOCUTE/IbHAA BNAXKHOCTb https://m.edsoo.ru/30ebbb79
Bubanoteka LLOK
80 PeweHwne 3apay
A https://m.edsoo.ru/18e95113
Teéppoe teno. Kpucrannmyeckume un
. Bubnnoteka LOK
81 amopoHble Tena. AHN30TPONKUA CBOICTB

KpMCTannos

https://m.edsoo.ru/20a88a03
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MNnasneHue n KpuUctannmnsauua. YaenoHasa

Bubanoteka LLOK

82
Tennota naasnaeHuns. Cybaumauma https://m.edsoo.ru/6ee91e9f
JOedopmaumm TBEpAOro Tena. PactaxkeHune u
83 cxKaTtue. Casur. Moaynb HOHra. lNpegen bubamorexa LIOK
- -ABUT: AY, -1IPeA https://m.edsoo.ru/dalaab10
ynpyrux gedopmanmii
TennoBoe pacwmpeHmne KUAKoCTel n
84 TBEPAbIX TeN. AHFAPMOHU3M TENI0BbIX bubanoreka LIOK
PA o P https://m.edsoo.ru/7baSedf2
KonebaHM YacTuL, BeL,ecTBa
. MNpeobpasoBaHue sHeprum B $Ga3oBbIxX bubanoteka LLOK
nepexoaax https://m.eds00.ru/97a0672f
86 YpaBHeHMe TensoBoro 6anaHca Bubamorexa LIOK
P https://m.edsoo.ru/ab1521fb
87 PeweHwe 3apay bubamorexa LIOK
A https://m.edsoo.ru/8ab7{40d
MoBepxHOCTHOE HaTAXeHue. KanunnapHble
88 ABneHnA. [JaBieHne Nog, UCKPUBIEHHOM Bubnmoteka LOK
NOBEPXHOCTbIO *KMAKOCTU. Dopmyna https://m.edsoo.ru/b42f1197
Nannaca
0O606LLeHME U CcUCTEMATM3ALMA 3HAHWUI NO
89 Teme "ArperaTHble COCTOAHUA BELLECTBA bubauoreka LIOK
P . H ' https://m.edso0.ru/0b52575¢
®asoBble nepexoabl
90 KoHTposibHan paboTta no teme "ArperaTtHble Bbubnanoteka LOK

COCTOAHWA BellecTBa. ®aszoBble I'IEDEXO,CI,bIII

https://m.edsoo.ru/7dc2a739



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/da1aab10
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https://m.edsoo.ru/6ee91e9f

dneKTpusauma Ten u eé NpoABaeHUA.
dneKTpuyeckuit 3apaa. [iga suaa

Bubnnoteka LOK

91
3/IEKTPUYECKMX 3apsaaoB. MpoBoOAHMKM, https://m.edsoo.ru/l1aff445f
ANINEKTPUKU U NONYNPOBOAHNKM

92 dNeMeHTapHbIN SNEKTPUYECKUI 3apaa,. Bubnmoteka LLOK
3aKOH COXpaHeHUs 31eKTPUYEecKoro 3apaaa https://m.edsoo.ru/f49afd24

93 B3aumopgeiicteune 3apago.. ToyeyHble Bubnumoteka LOK
3apaapbl. 3akoH KysioHa https://m.edsoo.ru/445b7746

Bubanoteka LLOK

94 PeweHwne 3a8au https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 dneKkTpuyeckoe none. Ero gencrene Ha Bbubnnoteka LLOK
3NeKTpUYecKkue 3apasabl https://m.edsoo.ru/05c6bfal
HanpAaXXEHHOCTb 31EKTPUYECKOrOo NOAA.

96 MpobHbIN 3apsaa. JIMHUN HanNPAXKEHHOCTH Bubnnoteka LLOK
aneKkTpuyeckoro nonaa. OaHopoaHoe https://m.edsoo.ru/3dac6957
3NeKTpUYeckoe none

97 MNoTeHUWanbHOCTb 31EKTPOCTATUYECKOrO Bubnmoteka LOK
nons. PasHoCTb NOTEHLMANOB M HanpsaXeHne https://m.eds00.1ru/80021447
MoTeHUManbHanA sHeprua 3apaga B

98 9N1eKT LLCTaTVILIECKONf)I'IO}'Ie IFiIoATeH nan bubamorexa LIOK

P ' 4 https://m.edsoo.ru/af5fa389
3N1EeKTPOCTAaTUYECKOrO NOAA

99 CBA3b HAaNPAXXEHHOCTU MNONA U PA3HOCTU

NnOoTeEHUMANOB ANA SINEKTPOCTATUHECKOIo

Bubnnoteka LLOK



https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/80021447
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/1aff445f

nonAa

https://m.edsoo.ru/df7a6838

100

MpYHLMN cyneprnosnumm 31eKTPUYECKUX

Bubnnoteka LLOK

noneu https://m.edsoo.ru/Ocfe4a6c
Bbubanoteka LOK
101 PeweHue 3apay
https://m.edsoo.ru/5a582263
102 Mone ToyeyHoro 3apaga. Noae paBHOMeEpPHO bubanoteka LLOK
3apAXKeHHoM cdepbl https://m.eds00.1u/b297b5c3
MNMone paBHOMEPHO 3apAKEHHOIO N0 06BEMY
103 Wwapa. Mone paBHOMEPHO 3apAKEHHOM Bubamorexa LIOK
pa. E) P P https://m.edsoo.ru/f7a665¢ee
6eCKOHEYHOM NI0CKOCTH
104 MpoBOAHWKM B 31EKTPOCTAaTUYECKOM NONeE. bubanoteka LLOK
Ycnosue paBHOBecKA 3apsaoB https://m.edso00.ru/32405¢ab
105 AN3aneKTpuKkn n NnonynposBoaHUKMU B Bubnmoteka LLOK
3N1EKTPOCTaTUYECKOM Mone https://m.edsoo.ru/060ebab5
KoHaeHcaTop. DNeKTPOEMKOCTb
106 KOHZeHcaTopa. DNeKTPOEMKOCTb NJ0CKOro bubamorexa LIOK
A pa. P https://m.edso0o.ru/845b4f73
KOHAEeHcaTopa
107 MapannenbHoe coeaAMHEHNE KOHAEHCAaTOPOB Bubamorexa LIOK
P A A P https://m.edsoo.ru/d11e8ce7
108 MocnepoBatenbHoOe coegmHeHne Bubnunoteka LOK

KOHAEHCaTopoB

https://m.eds00.ru/1€992920



https://m.edsoo.ru/1e992920
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Bubnnoteka LLOK

109 DHeprmna 3apAXeHHOro KoHaeHcaTopa
P P A P https://m.edsoo.ru/73a34f18
Bbubanoteka LOK
110 PeweHune 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040
11 [BuKeHne 3aparKeHHOM YacTuLpl B Bubnnoteka LLOK
OZIHOPOAHOM 3N1EKTPUUYECKOM MNone https://m.edsoo.ru/8341d6ac
112 PeweHune 3apay
113 0606ueHne 1 cucTemaTn3auma 3HaHUIN NO Bubnunoteka LOK
Teme "InekTpuyeckoe none" https://m.eds00.ru/5752603f
114 KoHTposnbHan paboTta no teme Bubanoteka LLOK
"SneKkTpnyeckoe none" https://m.edsoo.ru/cefe90e9
Cuna ToKa. MocToAHHbIN TOK. YcnoBus
115 CYLLEeCTBOBAHMUA NOCTOAHHOIO Bubamorexa LIOK
yi https://m.edsoo.ru/233311b5
3/IEKTPMYECKOTro TOKa
Bubanoteka LLOK
116 UcTouHMKM ToKa. HanpaxkeHue n 34C
P A https://m.edsoo.ru/0839al15
117 3akoH Oma 4nAa yyacTka uenu. Bubnumoteka LOK
DNneKTpuYecKkoe conpoTUBNEHMUE https://m.edsoo.ru/f14f251¢
3aBMCMMOCTb COMPOTMUBAEHMA OAHOPOAHOIO
Bubnnoteka LLOK
118 NPOBOAHWKA OT ero 4JIHbI U naowaamn

nonepeyvyHoro cevyeHmA

https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/cefe90e9
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https://m.edsoo.ru/8341d6ac

YaensHoe con poTuBieHUE BellecTea.

Bubanoteka LLOK

119
PeweHune 3agau https://m.edsoo.ru/437£8300
120 MNocneposatenbHoOe, NapaniencHoe, Bubnunoteka LOK
CMellaHHOe CoeiMHEHME NPOBOAHUKOB https://m.edsoo.ru/23617¢07
121 PacuyéT pa3BeTBAEHHbIX 1IEKTPUYECKNX Bbubnmoteka LOK
uenel. NMpasuna Knpxroda https://m.edsoo.ru/1794cf37
122 PeweHwe 3agau bubamorexa LIOK
A https://m.eds00.1ru/3881b469
123 PaboTa 3/1€KTpMYECKOr0 TOKa. 3aKoH [xKoyns Bbubnnoteka LLOK
—JleHua https://m.edsoo.ru/a3605¢5¢
124 PeweHwe 3agay bubamorexa LIOK
A https://m.eds00.1u/6761bf0f
125 MoLwWHOCTb 3NeKTpU4ecKoro Toka. Tennosasn Bubnnoteka LLOK
MOLLLHOCTb, BblAeNsieMasn Ha pesunuctope https://m.eds00.1u/99750a6f
126 PeweHwne 3agay Bubamorexa LIOK
A https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpEeHHee conpoTUBEeHME Bubanoteka LLOK
WCTOYHMKA TOKa https://m.edsoo.ru/72d453af
178 3akoH Oma a1 NoNHOM (3aMKHYTOM) Bubnnoteka LLOK
3NEKTPUYECKON LLenu https://m.edso00.ru/221f40fb
bubnnoteka LLOK
129 PeweHwne 3agay

https://m.eds00.ru/3580b679



https://m.edsoo.ru/3580b679
https://m.edsoo.ru/eb72fc24
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Bubnnoteka LLOK

130 MoOLWHOCTb UCTOYHMKA TOKA
- https://m.edsoo.ru/a0ae51d8
131 KopoTKoe 3ambiKaHue bubamorexa LIOK
P https://m.edso0.ru/546£5632
132 KoHaeHcaTop B Lenn NOCTOAHHOMO TOKA bubamorexa LIOK
A PeH https://m.eds00.1ru/35368f3¢
133 PeweHwe 3agau bubamorexa LIOK
A https://m.edsoo.ru/4410cef0
134 PelwweHune 3aaa4 no Teme "MoCTOAHHbIN Bubnunoteka LIOK
3NeKTpUYecKuii Tok" https://m.edsoo.ru/a7340a29
135 PeweHwne 3aga4y no teme "MoOCTOAHHbIM Bubnmoteka LOK
3NEKTPUYECKNI TOK" https://m.eds00.1ru/744261b8
136 PeweHune 3aga4 no teme "MOCTOAHHbIN Bubnnoteka LLOK
3N1eKTpUYecKkuii Tok" https://m.edsoo.ru/eb5d4687
137 06o0b6uleHne 1 cucTemaTmMsaLma 3HaHUM No Bubnumoteka LOK
Teme "MOCTOAHHbIN 3/1€KTPUYECKMIA TOK" https://m.edsoo.ru/bfd7a050
138 KoHTpo/sibHasa paboTa no Teme "MOCTOAHHbIN Bubnmoteka LOK
3NEKTPUYECKNI TOK" https://m.edsoo.ru/1885ddf1
dNeKTpuYecKan NpoBOANMOCTb Pa3NNYHbIX
. Bubanoteka LOK
139 BeLLLEeCTB. DNIeKTPUYECKUM TOK B MeTannax.
https://m.edsoo.ru/da794295
CBepxnpoBoAMMOCTb
140

DNeKTPUYECKUIA TOK B pacTBopax u

bubnnoteka LLOK



https://m.edsoo.ru/da794295
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/eb5d4687
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pacnnaaBax 31EKTPONNTOB. 3aKOHbI CDapap,eﬂ
ANA 3NeKTpPpo/n3a

https://m.edsoo.ru/4b423491

Bubanoteka LOK

141 DNeKTpPUYEcKmMit TOK B rasax. Mnasma
P https://m.eds00.ru/92d92£76
142 DNeKTPUYECKMi TOK B BaKyyme. BakyymHble Bbubnmoteka LOK
npmbopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUI TOK B NOYNPOBOAHUKAX Bubamoreka LIOK
P YNPOBOA https://m.edsoo.ru/ab61c¢660
144 MonynpoBogHMKOBbIE NPUBOPbI bubanorexa LIOK
YNPOBOA pvbop https://m.eds00.ru/83622200
®Pur3MYECKNI MPAKTUKYM MO Teme
"N3mepeHune cubl TOKA U HanpaXKeHUA B
LEenn NOCTOAHHOIO TOKa NPW NOMOLLM
145 AHaNoroBbIX U LNMPPOBbLIX U3MEPUTENBHbIX Bubnmoteka LOK
npubopos" nam "3HakomcTBo ¢ LnbpPoBoHi https://m.edsoo.ru/5643¢a56
nabopatopuei no ¢usmke. NMpumepol
n3mepeHusa GU3NYECKNX BEANYMH NpU
MOMOLLM KOMMbIOTEPHBIX AaTYMKOB"
dusnyecknin npakTMKym no teme "UsyyerHne
146 HEepaBHOMEPHOTIO ABMXEHUA C Le/blo bubamorexa LIOK
P P A N 4 N https://m.eds00.ru/f6292{5f
onpegeneHna MrHOBEHHOM CKOPOCTH
®PU3nYECKNN NPAKTUKYM MO Teme
147 "U3mepeHmne ycKopeHusa npu Bubsmoteka LIOK

NPAMOJIMHENHOM PaBHOYCKOPEHHOM
ABUXKEHMM NO HAaKJAOHHOW NAOCKOCTU" nau

https://m.edso0.ru/6960b6ef



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/83622200
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"UccnepoBaHne 3aBUCMMOCTHM NYTH OT
BPEMEHW NpPU PAaBHOYCKOPEHHOM
OBUKeHun"

dU3NYECKN NPAKTUKYM MO Teme
"NamepeHune yckopeHns cBoboaHOro

Bubnnoteka LLOK

148 nageHuna" nnm "NsyueHne ABUNKEHUA Tena, https://m.edsoo.ru/d1ea2402
6pOoLEeHHOro ropnsoHTasibHo"
®dur3nyecknin NpakTUKym no Teme "U3yyeHune
ABUXKEHMA Tena no OKPYKHOCTU C
NMOCTOAHHOM MO MOAY/O0 CKOpOCTbIO" Man Bbubnnoteka LLOK
149 "MccnepoBaHune 3aBUCMMOCTM Nepuoga https://m.edsoo.ru/bef53514
06paLLeHMA KOHUYECKOTO MaATHUKA OT ero
napameTpos"
dU3NYECKNIN NPAKTUKYM MO Teme
"NamepeHune paBHOAENCTBYIOLLLEN CUbI NPU
ABUXKEHUM BPYCKa NO HAK/IOHHOM
150 naockoctn" nam "lMposepka rmnoTesbl o bub/worexa LIOK
https://m.edsoo.ru/0b34db84
HEe3aBUCMMOCTM BPEMEHU ABUNKEHMA BpyCcKa
MO HAK/IOHHOM NIOCKOCTM Ha 3agaHHoe
paccTosHue oT ero macco!"
dU3NYECKN NPAKTUKYM MO Teme
"UccnepoBaHue 3aBUCMMOCTM CUN
151 YMPYrocTH, BO3HWKAIOLWMX B NPYKUHE U BubnunoTeka LIOK

pe3nHoBom obpasue, oT ux gedopmauunn”
nnm "UsyyeHne ABUKEHUA CUCTEMDI TEN,
CBA3aHHbIX HUTbIO, MEPEKNHYTON Yepes
Nérkuit 6nokK"

https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402

152

dur3MYECKN MPaAKTUKYM MO Teme
"NamepeHune KoapduumneHTa TpeHUA No
BE/IMYMHE YI/I0BOro KoapduumeHTa
3aBucumoctum FTp(N)" nam "UccnepoBanHue
OBUMKeHMA BpycKa No HaK/IOHHOW MI0CKOCTU
¢ nepemeHHbIM KoadpdUUMeHTOM TpeHus"
nnn "MsyyeHne ABUKEHUA rPy3a Ha Bany C
TpeHnem"

Bubnnoteka LLOK
https://m.edsoo.ru/b83b1607

153

dU3nYECKN NPAKTUKYM MO Teme
"NccnepoBaHne ycnoBuii paBHoBecUA
TBEPAOro Tena, UMerLLLEero ocb BpaleHma"
nnan "KoHCTpynpoBaHME KPOHLITENHOB U
pacyéT cun ynpyroctu" nnm "UsyyeHne
YCTOMYMBOCTM TBEPAOrO TENA, UMEIOLLETO
naowaab onopsi"

bubnnoteka LLOK
https://m.edsoo.ru/4a04{4{7

154

dU3NYECKN NPAKTUKYM MO Teme
"U3mepeHune nmnynbca Tena no TOPMo3HoOMY
nytn" nam "MamepeHne cunbl TATU, CKOPOCTU
MOZEeNN 31eKTPOMOBUAA U MOLLHOCTU CUJTbI
Tarn" unu "CpaBHeHME U3MEHEHMA
MMMyAbca Tena ¢ UMNYIbCOM cuAbl" nam
"UccnepoBaHme coxpaHeHUsa MMMyAbCa Npwm
ynpyrom B3aumogemncreum" nam
"MamepeHune KMHeTUYECKOWN 3Heprum Tena no
TOpMO3HOMY nyTKh"

Bubnnoteka LOK
https://m.edsoo.ru/856fb28e

155

dur3nMyecknin NpakTUKym no teme "M3yyeHune
M30TepMUYECKOro npotiecca
(pekomeHa0BaHO MCNOb30BaHME LMbPOBOWA

bubanoteka LLOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/856fb28e

nabopatopum)" nunum "UsyyeHne N30XopHOro
npouecca" unu "NUsyyeHune nsobapHoro
npouecca” nnu "Mposepka ypaBHeHMUA
coctosaHua"

156

dur3MYeCcKNt NPaKTUKYM MO Teme
"U3mepeHmne yaenbHoM Tennoémkoctn" nam
"UccnepoBaHue npoLecca ocTbiBaHUSA
BewecTtsa" nnum "Uccneposanmne
aamabaTHoro npouecca" nam "MsyyeHne
B3aMMOCBSA3M SHEPTUN MEKMOJEKYNAPHOTO
B3aMMOAENCTBUA 1 TeMNepaTypbl KUNEHUA
XugKkocrten"

Bubnnoteka LLOK
https://m.edsoo.ru/2f2faa61

157

®Pur3nyecKknin NpakTUKym no Teme "U3yyeHune
3aKOHOMEpPHOCTEN UCMapeHns Kungrocren"
nnn "NamepeHune yaenbHoM TeNNoTbI
nnasneHua nbaa" nam "UsydeHne ceomcTB
HacbILWEeHHbIX Napos" nnn "UsmepeHne
abCcoNtOTHOM BNAXKHOCTM BO34YXa U OLLEHKA
Maccbl NapoBs B nomeuweHnn". NUasmepeHune
KO3pPUUMEHTA NOBEPXHOCTHOIO HATAXKEHUS

Bubanoteka LLOK
https://m.edsoo.ru/6b1a23b5

158

dursnyecknit NPakTUKYM no Teme
"HabnogeHne npespaLLeHns SHEPrnu
3apAXKEHHOro KoHAeHcaTopa B SHEPruto
n3nydyeHus ceetoguoga’ unm "Nsyyenue
NPOTEKAHWUA TOKa B Lenu, coaeprKallen
KoHaeHcaTop" nau "PacnpegeneHue
Pa3HOCTU MNOTEHLUMANOB (HanpsAXKeHUs) Npu
nocnen0BaTe/IbHOM COeMHEHWUU

Bubanoteka LLOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/2f2faa61

KoHZeHcaTopos"

®U3nYECKNN NPAKTUKYM MO Teme
"UccnepoBaHme cMeLaHHOMO CoeaANHEHUA
pe3suctopos" nan "UamepeHue yaensHoro

bubanoteka LLOK

159
CONPOTUBAEHUSA NPOBOAHMKOB" UK https://m.eds00.1ru/2b179d98
"NccnepoBaHne 3aBUCMMOCTU CU/bI TOKA OT
HaNPSAXXeHUs 4719 NaMMbl HakanBaHma"
dur3nMYecKNit NPaKTUKYM No Teme
"HabntoaeHne anektponmsa’ nnu
"U3mepeHmne 3apaga o4HOBANEHTHOIO MOHa"
160 nnun "UccnegoBaHue 3aBUCMMOCTU bubamoreka LIOK
A https://m.edso0.ru/64b6e901
CONPOTUBNEHUA TEPMOPE3NCTOPA OT
Temnepatypbl" unm "CHATUE BONbT-
aMMepHOoM XapaKTepucTuKM amoaa”
Pe3sepBHbIli ypoK. O6obLieHne n
P yp I:U’ Bubnnoteka LOK
161 CMCTEMATU3aLMA 3HAHUIA o Teme
N N https://m.edsoo.ru/ed017d93
KnHematunka
PesepBHbIl ypok. O6obuieHne n
162 CMCT:)M3TM3aprFI 3HaHWUI No Teme bubamorexa LIOK
| \ " https://m.edsoo0.ru/3149956b
AnHamunka
PesepBHbIli ypoK. 060b6LieHme n
163 CMCijaTmsszﬂ 3HaHVI|l;'lLI|I'I0 Teme "CTaTuKa bubamoreka LIOK
H . https://m.edso0.ru/0f9752ac
TBEPAOro Tena
164 Pe3epBHbIl ypok. O6obuieHne n Bubanoteka LIOK

cucTemaTtusaumaA 3HaHMi No Teme "3aKoHbl

https://m.edsoo.ru/6¢0df9cc
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COXpPaHeHMA B MexaHuke"

Pe3sepBHbIli ypoK. O6obLieHmne u

Bubnnoteka LOK

165 cMcTemaTmsaums 3HaHui no Teme "OCcHOBbI 1
3 N \ https://m.edsoo.ru/de148976
MONEKYNAPHOKMHETUUYECKON TeopUn
Pe3epBHbIl ypok. O6obuieHne n
166 CMCTepMaTM3aprFI 3HaHWI No Teme 1 Bubsmorexa LIOK
" 3 | https://m.edsoo.ru/Obcc77¢1
TepmognHamuka. Tennosble MalLWHbI
PesepBHbIli ypoK. O6obLieHne n
167 CMCTEMATU3ALLMA 3HAHMI MO Teme 1 bubnanoteka LOK
"ArperaTHble cOCTOsiHUA BellecTBa. PasoBble https://m.edsoo0.ru/59ca5c91
nepexoabl"
PesepBHbIli ypoK. O606L1eHne n
168 CMCijaTmsaprﬂ 3HaHVI|l;'lLI|I'IO Teme 1 Bubsumorea LIOK
" ; " https://m.edsoo.ru/f2381c0c
dneKTpUYeckoe nosne
PesepBHbIli ypoK. O6obLieHme n
g P |:|.|, Bubanoteka LOK
169 cUcTemaTm3aumMa 3HAHUK No Teme 1
" . . https://m.edsoo.ru/3cae6dal
MOCTOAHHbLIN 3NEKTPUYECKUIA TOK
Pe3epBHbIl ypok. O6obLieHne n
170 CMCTepMaTM3:pMFI 3HaHM;-Ll'Io Teme "ToKku B 1 Bubnnorexa LIOK
! " https://m.edsoo.ru/cc7681d4
pa3InYHbIX cpeaax
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 170 16
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https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/de148976
https://m.edsoo.ru/f2381c0c

11 KNACC

Konunyectso 4yacos

HaTa DNEeKTPOHHble UnppoBble
Ne n/n | Tema ypokKa
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl
B3anmogeicTeme NOCTOAHHbIX MarHUTOB U
1 NPOBOAHWKOB C TOKOM. MarHuTHOe nosne 1 bubamoreka LIOK
POBOA ' ' https://m.edsoo.ru/487a8593
fmnotesa Amnepa
BeKkTop MarHMTHoOM MHAYKUMK. MpuHUMN
2 cyne :o3m 717 Maeriilrnone; ﬂ:HMM 1 Bubamorexa LIOK
ynep uu, ' https://m.edsoo.ru/4clabccb
MarHUTHOM MHAYKUMMU
3 MarHuTHoe none NPoBOAHUKA C TOKOM. 1 Bubnamoteka LOK
OnbIT dpcTeaa https://m.edsoo.ru/d35d5262
4 Cvna Amnepa, eé HanpaBaeHne N MoayNb 1 bubamorexa LIOK
pa, P Ay https://m.edsoo.ru/26d9c5ba
5 PeweHwe 3apay 1 bubamorexa LIOK
& https://m.edsoo.ru/a37a0c21
6 MNpumeHeHne 3akoHa Amnepa. 1 Bubnmoteka LOK
dneKTpousmepuTenbHble Nprubopsl https://m.edsoo.ru/ad7718d7
Cuna lopeHua, eé HanpaB/ieHNE N MOAYNb.
pent F: AaY Bbubanoteka LOK
7 [BuxKeHne 3apAKEeHHON YacTULbl B 1

OAHOPOAHOM MAarHUMTHOM nose

https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/4c1abccb

Bubnnoteka LLOK

8 PeweHwe 3agau
A https://m.edso00.1ru/504e98¢7
9 PaboTa cunbl JlopeHua bubamorexa LIOK
pent https://m.edsoo.ru/d518be4b
10 PeweHwe 3apay bubnuoreka LIOK
A https://m.eds00.1ru/93617bd9
1 MarHuTHOe none B Belw,ecTse. Bubnnoteka LLOK
deppomarHeTmkm, napa- U AMamarHeTUKm https://m.eds00.1u/30ff9608
12 OcHOBHble cBolicTBa peppPOMaArHeTUKOB. Bbubnnoteka LLOK
MNpumeHeHne peppoMarHeTMKoOB https://m.eds00.ru/0b58190a
13 PelweHwne 3agay no teme "MarHutHoe Bbubnnoteka LLOK
none" https://m.edsoo.ru/5b55¢307
1 PeweHune 3agau no teme "MarHuTtHoe Bubnnoteka LLOK
none" https://m.edsoo.ru/41c4ae8a
15 AiBNeHMe 3NeKTPOMArHUTHOM NHAYKLNMN. Bubnunoteka LOK
MOTOK BEKTOPA MAarHUTHOM MHAYKLUN https://m.edsoo.ru/b3efalcl
Bubnnoteka LLOK
16 34C nHaykumm
A AVEL https://m.eds00.1ru/48150bd8
17 3aKOH 31eKTPOMArHUTHON MHAYKUUM Bubnnoteka LLOK
dapages https://m.edsoo.ru/a6dec188
bubanoteka LLOK
18 Buxpesoe anektpuyeckoe nosne. Tokn ®yko

https://m.edsoo.ru/15abe140



https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/d518be4b

30C nHAyKUMKN B ABUKYLLMXCA

Bubanoteka LLOK

19
NpoBOAHUKaX https://m.eds00.1ru/0235¢cc02
20 PeweHwne 3apa4 Bubnmoreka LIOK
a https://m.edsoo.ru/4dfda618
Bubanoteka LLOK
21 Mpasuno JleHua
P H https://m.edso00.ru/bbc22726
27 NHAOYKTMBHOCTb. KaTyLwKa UHAYKTUBHOCTHK B Bubnmoteka LLOK
Lenu nocToaHHOro Toka https://m.edsoo.ru/621eae9d
’3 AsneHne camomHaykumn. 34C Bubnunoteka LOK
CaMOMHAYKUUK https://m.edsoo.ru/7ee60ca8
24 DHeprma MarHUTHOrO NOAA KaTyLWKK C bubanoteka LLOK
TOKOM. DNIeKTPOMArHuTHoe noJse https://m.edsoo.ru/b3c0adl1
25 PeweHwne 3apay Bubamoreka LIOK
A https://m.edsoo.ru/88{69d2b
26 0606ueHne 1 cucTemaTn3aumnsa 3HaHUN No Bubnunoteka LOK
Teme "dneKTpogmHammnKka" https://m.edso0.ru/76484025
27 KoHTposibHasA paboTa no Teme Bubnamoteka LOK
"SnekTpoanHamuKka" https://m.edso00.ru/8ac09b98
-8 KonebatenbHana cucrema. CeobogHble Bubnnoteka LLOK
KonebaHua. FapmoHuYveckmne KonebaHus https://m.edsoo.ru/7c1db385
29 KnHematnyeckoe U guHamum4yeckoe Bubnunoteka LOK

onucaHue KosnebaTenbHbIX ABUKEHUM

https://m.edsoo.ru/87¢e9498



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/621eae9d

3HepFeTI/I"IECKOE onucaHue. BoiBoa
ANHaAMNYECKOro onncaHMA rapmoHn4YecKnx

Bubnnoteka LOK

30
KoJiebaHMIM U3 NX IHEPreTUYecKoro n https://m.edsoo.ru/e3¢99692
KMHEMATUYECKOro ONUCaHUS
Bubnnoteka LLOK
31 Amnantyaa u dasa KosnebaHui
vAané https://m.edsoo.ru/7a0c439a
Mepwuopa 1 YacToTa KosebaHuit. Mepuog,
MasbIX CBOOOAHbBIX KONebaHui
32 MaTemMaTMYeCcKoro maaTHuKa. MNepuo bubamorexa LIOK
. 1 1EPUOA https://m.edso0.ru/e0399319
CBOOOAHbIX KONEBAHUI NPYKUHHOIO
MaATHMKa
33 3aTyxalouwme KosnebaHusa. BbiHy»KAeHHble Bubanoteka LLOK
KonebaHua. Pe3oHaHc https://m.edso00.ru/72¢93d09
34 ABTOKONEDOAHUA Bubamorexa LIOK
https://m.edsoo.ru/6add2644
bubanoteka LLOK
35 PeweHune 3agau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123¢5
36 YpoK-KoHbepeHuus "MexaHudyeckue Bbubnnoteka LLOK
KoJiebaHMA B My3blKa/lbHbIX MHCTPYMeEHTax" https://m.edsoo.ru/8ef587be
- 0606ueHne 1 cucTemaTn3auUmnsa 3HaHUIN MO bubanoteka LLOK
Teme "MexaHnyeckue KonebaHua" https://m.edsoo.ru/eb84182f
38

dNneKTpomarHuTHble KonebaHus.

Bubanoteka LLOK



https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/7a0c439a

KonebatenbHblli KOHTYP

https://m.edsoo.ru/d4adabde

dopmyna TomcoHa. CBA3b amnanTy bl

Bubnnoteka LOK

39 3apsaa KoHAeHcaTopa C aMnanTya0M CUAbl
PAA A P vA https://m.edsoo.ru/09319afl
TOKa B KosiebaTenbHOM KOHType
40 3aKOH COXpaHeHUA sHeprmn B ngeanbHom bubanoteka LLOK
KonebaTeNlbHOM KOHType https://m.edsoo.ru/d1e2d543
3aTyxarowme aNeKTPOMarHUTHble
Bubnnoteka LOK
41 KonebaHua. BbiHy»KAeHHbIe
https://m.edso0.ru/5¢668619
3/IEKTPOMArHUTHble KonebaHusa
42 MNepemeHHbIN TOK. Pe3nctop u bubanoteka LLOK
KOHAEeHcaTop B Lenn nepeMeHHoro Toka https://m.eds00.1ru/84836152
43 KaTywkKa nHAYKTUBHOCTM B Lenu Bubnmoteka LLOK
nepemeHHoro ToKa https://m.edsoo.ru/cfa307af
m 3akoH Oma gnAa 3NeKTpUYecKom Lenm Bubnunoteka LOK
nepemeHHOro ToKa https://m.edsoo.ru/8bae38e6
MoLHOCTb NepeMeHHOro ToKa.
45 AMNANTYOHOE U AeNCTBYIOLWEe 3HaYeHne bubamorexa LIOK
ya A yiotd https://m.edsoo.ru/lcac6cdc
CWIbl TOKA M HanpsaXXeHusa
46 Pe3oHaHC B 3/1eKTpUYECKoM Lenu Bubamorexa LIOK
P 4 https://m.edso0.ru/087506df
Bubnmoteka LOK
47 PeweHwne 3apay H

https://m.edsoo.ru/al6836a4



https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
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https://m.edsoo.ru/d4adabde

NpaeanbHblv TpaHchopmaTop.

Bubnnoteka LOK

48 MNpounssoacTso, nepegayva u notpebnaeHne
P A N ped P https://m.edsoo.ru/f97418ae
3N1EeKTPUYECKO SHepruu
JKoNornyecKkme pucku Npu Npon3BoacTae
49 9/IeKTPO3Heprnn. Kyabtypa Mcnosib3oBaHMA bubamorexa LIOK
P prv. BynbTyp . https://m.edsoo.ru/a6f74d93
3/1eKTPO3HEPIUN B MOBCEAHEBHOM KU3HU
50 PeweHwne 3apay bubamorexa LIOK
A https://m.edsoo.ru/ee6677ed
51 PeweHwe 3apau bubnuoreka LIOK
A https://m.edsoo.ru/7cab59f8
55 0606ueHne 1 cucTemaTn3aLmUsa 3HaHUIN No Bubnnoteka LLOK
Teme "dneKTpomarHuTHble Konebanma" https://m.edsoo.ru/401024a9
c3 MexaHuyeckme BONHbI. XapaKTepUCTUKK Bbubnnoteka LLOK
MeXaHNYEeCKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoOWCTBa MEXaHNYECKMX BOJTH bubamorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3BYK. XapaKTepUCTUKM 3BYKaA bubamorexa LIOK
yK. 2ap P y https://m.edsoo.ru/138b609
56 NHdpas3ByK 1 yabTpassyK. LLlymosoe Bbubnnoteka LOK
3arpAsHeHne OKpyrKatoLwen cpeabl https://m.eds00.ru/7380038f
Bubnnoteka LLOK
57 PeweHwne 3apay H

https://m.edsoo.ru/cfd918bf



https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/a58e109f
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https://m.edsoo.ru/f97418ae

9I'IeKTpOMaFHI/ITHbIe BOJIHbI. M3nyqume

Bubanoteka LLOK

58
3N1EKTPOMAarHUTHbIX BOJIH https://m.edsoo.ru/714e5db1
5q DHeprmna aNIeKTPOMArHUTHbLIX BOJIH. Bubnnoteka LLOK
CBolicTBa 31EKTPOMArHUTHbIX BOJH https://m.edsoo.ru/d01b818c¢
LLIkana anekTpoMarHUTHbIX BOJH.
60 MNprUmeHeHne 3NeKTPOMArHUTHbIX BOJIH B bubauoreka LIOK
P P https://m.edso0.ru/49be1{9e
TEXHUKE U BbITy
MpUHUMNbI PAgMOCBA3M U TENEBULEHUS.
61 P: Mou‘nor(a pVIFIA SneKT OMaFHMTHf;e bubamorexa LIOK
A HaA. P . https://m.edso0.ru/9f96118
3arpsA3HeHue OKpyKatoLLeit cpesbl
62 KoHTposibHasA paboTta no Teme "KonebaHun Bubnmoteka LLOK
1 BO/HbI" https://m.edsoo0.ru/4f7985a0
63 CseT. 3aKOH NPSAMOJINHENHOTO Bubnnoteka LLOK
pacnpocTpaHeHUs cBeTa https://m.edsoo.ru/f9566406
64 PeweHune 3a4a4 Ha NpMMeHeHMe 3aKOHa bubanoteka LLOK
NPSMOJINHENHOro PacnpocTpaHeHus cBeTa https://m.edsoo.ru/ea32d455
65 OTpakeHune ceeTa. [110CcKoe 3epKano. Bubnmoteka LLOK
Cdepuueckoe 3epKano https://m.edsoo.ru/a005d2bb
MpenomneHune ceeTa. ABCONIOTHbIN U
OTHOCUTE/IbHbIN NOKa3aTes b NPeNoMAEHMS.
Bubnnoteka LLOK
66 lNonHoe BHyTpeHHee OTparkeHue.

MpeaenbHbI yron NOAHOrO BHYTPEHHEero
oTpaxkeHus

https://m.edsoo.ru/bc2e55¢cd



https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
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https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c

PeweHue 3agay Ha npumeHeHne 3aKOHOB

Bubanoteka LLOK

67
OTPa*KeHUA 1 NpenomaeHnA ceeTa https://m.edso00.ru/49d830a9
68 Xopg, ny4yen B npusme. ncnepcua ceeta. Bubnnoteka LLOK
CnokHbI cocTaB 6enoro cseTa. Lset https://m.edsoo.ru/d8elc3be
69 JInH3bl. DOKyCcHOE paccTofHue U Bbubnmoteka LOK
onTUYeckan cuaa IH3bI https://m.edso0.ru/60441359
20 MocTpoeHne n3obpakeHnin B NMH3aX 1 UX Bubnmoteka LLOK
cucTemax. YsennyeHue nH3bl https://m.edsoo.ru/bb53b1d5
PelweHune 3a4a4 Ha NOCTpPoOeHMe
71 1M306parkeHn, Noay4aemMbiX C MOMOLLbIO bubamorexa LIOK
P ’ 4 “ https://m.edsoo.ru/5a868109
NNH3
72 ['na3s Kak onTuyecKasa cuctema Bubamoreka LIOK
https://m.edsoo.ru/ecd480a2
73 PeweHwne 3agay. Mpegensl NPUMEHNUMOCTH Bubnumoteka LOK
reoMeTpPUUYECKOM ONTUKMU https://m.edsoo.ru/cd174a10
74 CkopocTb cBeTa U meToAabl ee nsmepeHus bubamorexa LIOK
P A P https://m.edsoo.ru/f32aab06
75 Aucnepcuna ceeta Bubamoreka LIOK
P https://m.edsoo.ru/lel6cchbe
76 NHTepdepeHuma ceeTa bubamorexa LIOK
Peepent https://m.edsoo.ru/5fc0c638
77

KorepeHTHble NCTOUYHUKK. YCNoBMA

bubnnoteka LLOK



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
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Ha6ﬂI-O,CI,EHVIF| MaKCMmymoB U MUHUMYMOB

https://m.edsoo.ru/c6416d48

Bubnnoteka LLOK

78 PeweHwe 3agau
A https://m.edsoo.ru/3061de2b
79 MNpumeHeHne nHTepdepeHUnmn bubamorexa LIOK
P peepenl https://m.edsoo.ru/668edbc8
Bubnnoteka LLOK
80 ndpakumna ceeta
Andpakuy https://m.edsoo.ru/12ed04b5
81 OndpakumoHHas pelwéTka. Ycnosme Bubnmoteka LLOK
HabNt0AEeHUA MaBHbIX MaKCUMYMOB https://m.edso00.ru/f998d964
82 PeweHwne 3agay bubanorexa LIOK
A https://m.edsoo.ru/d58c411a
83 NonepeyHOCTb CBETOBbLIX BOJIH. Bubanoteka LLOK
Monspusaums ceeTa https://m.edso0.ru/e9890fc9
84 PeweHwne 3aaa4 Bubamoreka LIOK
A https://m.edsoo.ru/c56¢8158
85 CBeToBble ABNEHMA B Npupoae bubamoreka LIOK
prpoA https://m.edsoo0.ru/0b36363d
86 0606ueHne U cucTemaTn3aUmnsa 3HaHUN Mo Bubnnoteka LLOK
Teme "OnTmka" https://m.edsoo.ru/8a14748b
Bub OK
87 KoHTponbHas paboTa no Teme «ONTUKa» ubmotea L

https://m.edsoo.ru/82315dd4
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rpaHMLl,bI NMPUMEHNMOCTH KNlaccuyeckom

Bubnnoteka LOK

88 MeXaHWUKN. 3aKOHbI 3N1EKTPOANHAMUKN N
POA https://m.edsoo.ru/c9bd77cb
NPUHUMMI OTHOCUTENIbHOCTH
89 MocTynatbl cneunasbHOM Teopumn bubanoteka LLOK
OTHOCUTE/IbHOCTH https://m.edsoo.ru/c56f05¢cb
MpocTpaHCTBEHHO-BPEMEHHOMN MHTEPBA.
MNpeobpasoBaHua JlopeHua. Ycnosue
90 NPUYNHHOCTU. OTHOCUTENBHOCTb bubamorexa LIOK
P ' https://m.edsoo.ru/d83742bb
0AHOBPEMEHHOCTU. 3aMeaeHNEe BPEMEHM
M COKpalleHMe anHbI
o1 DHeprua n UMNyabC PeNsTUBUCTCKOM Bubnnoteka LLOK
YyacTuupl https://m.edsoo.ru/853a64fc
92 CBA3b MacCCbl C SHEPTUEN N UMMYIbCOM Bubanoteka LLOK
PENATUBUCTCKOM YacTULbl. IHEPTUA MOKOS https://m.edsoo.ru/b6258ffa
Bubnnoteka LOK
93 PaBHOBeCHOE TENN0OBOE U3/TyYeHNE
https://m.edsoo.ru/f54035a5
94 3aKoOH cmeleHmA BrHa bubamoreka LIOK
W https://m.edsoo.ru/1c5{f752
Bubnnoteka LLOK
95 f'mnotesa M. MnaHKa 0 KBaHTax. POTOHbDI
https://m.edsoo.ru/a5ffa218
Bubnumoteka LOK
96 dHeprua n nmnynsc ¢poToHa H

https://m.edsoo.ru/7fb307ec



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c9bd77cb

doToadpdekT. OnbiThl A. I'. CToneToBa.

Bubanoteka LLOK

97
3aKoHbl poTosdPeKTa https://m.edso00.1ru/8c68e5b9
98 YpaBHeHWe dHWTeNHa ana poToapdeKTa. Bubnnoteka LLOK
"KpacHas rpaHuua” ¢potoadpdekTa https://m.edsoo.ru/01ef4556
Bubanoteka LLOK
99 aBneHue ceeta. OnbiThl M. H. /lebenesa
A A https://m.eds00.ru/64b41966
100 BonHoOBble cBOMCTBA YacTH Bubnnorexa LIOK
4 https://m.edsoo.ru/f59cfcec
BonHbl ae bponna. lnnHa BONAHbI ae
101 b oﬁnﬂAM apame blﬂ'06l'laCTVI noxafmsa nm Bubnvorexa LIOK
P P P H https://m.edsoo.ru/5df8bafl
OBUXKYLLENCA YacTULbl
102 KopnycKynspHO-BONHOBOM Ayann3m Bubnnorexa LIOK
PAYCKYAAP Ay https://m.edsoo.ru/8ccab62a
103 Oundpakuma aNeKTPOHOB Ha KpMUcTannax bubamorexa LIOK
paky P P https://m.edsoo.ru/30dbal 8¢
CneunduKka nsmepeHunii B MMKpommpe.
104 Coo:Hj)LueHMﬂ Hesn € enéHHECTeVIp Bubnnorexa LIOK
. ped https://m.edsoo.ru/65783dec
len3eHbepra
105 PeweHune rpadpuyeckunx sagau bubamoreka LIOK
P A https://m.edsoo.ru/e70195bd
Bnb OK
106 PeweHwe pacyéTHbIX 3a4au mbnnorexa L|

https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/f59cfcec

KoHTposibHasA paboTa no Temam: "OCHOBbI

Bubnnoteka LOK

107 CTO", "KopnycKkynapHo-BO/IHOBOM
“p yerynap https://m.edsoo.ru/c3de891a
Lyanu3m
108 OnbITbl N0 UCCNEA0BaHUIO CTPOEHMA aTOMaA. Bbubnanoteka LOK
MnaHeTapHaa moaenb atoma Pesepdopaa https://m.edsoo.ru/312b750a
Bubnnoteka LLOK
109 Moctynatbl bopa
y P https://m.edsoo.ru/404dfa9a
110 Buapl cnektpoB. CNekTp YPOBHEN 3HEpPrun Bbubnnoteka LLOK
aToma Boaopoaa https://m.edsoo.ru/cf74bl1a
111 CnoHTaHHOEe U BbIHYXAeHHOoe UsnyvyeHune bubnanoteka LOK
cBeTa https://m.edsoo.ru/f945d85¢
Bubnnoteka LLOK
112 Nase
P https://m.edsoo.ru/2288a0c4
HyknoHHas moaenb agpa eiseHbepra-
113 MzaHeHKo 3a f; " MS(F:COBOG qwcncl)oﬂ a bubnuoreka LIOK
+SaPAA Ap3. https://m.edsoo.ru/34ada5de
MN3oTonbl. PagMoakTMBHOCTb
3aKOH pagnoaKTMBHoOro pacnaga. CBoicTea
114 MOHU3NPYIOLLEro n3nyvyeHma. Bamanme Bubnnoteka LLOK
PaAMOaKTUBHOCTU Ha KMUBblE OPraHnU3Mbl. https://m.edsoo.ru/aab98bef
Jo3snmeTpuna
OHepruA cBA3W HYKNOHOB B Aape. AaepHble
115 cunbl. JedeKT macchl agpa. AgepHble Bubsmoteka LIOK

peakumu. AaepHble peakTopsl. Mpobaembl
yNpaBAsemoro TepMoaLepHOro CMHTesa.

https://m.edsoo.ru/ff1758d0
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JKONOrMYecKkme acneKTbl PpasBuTUA
ALEPHOW SHEPreTUKK

MeToabl pernctpaummn n nccienoBaHma
3/1eMeHTapPHbIX YaCTUL,. CDyHLI,aMEHTaﬂbeIe
B3aMMOAEﬁCTBMH. EapVIOHbI, Me30HbI U

Bubnnoteka LLOK

116
nenTtoHbl. MNpeactasneHne o CtaHAapTHOM https://m.edsoo.ru/l1ac08a5b
mozaenn. KBapK-r1tooHHasa moae b
afpoHOoB
®usnka 3a npegenamm CtaHaapTHOM

117 mozenun. TEMHaA maTtepua n TEMHasA Bbubnnoteka LLOK
sHeprua. EAMHCTBO pM3MYECKOMN KapTUHbI https://m.edsoo.ru/c026fd37
Mupa

118 DTanbl pa3BUTUA aCTPOHOMMK. 3HaYEHME Bubnnoteka LLOK
aCTPOHOMMMU https://m.edsoo.ru/ad73e145
MpUMeHNMOCTb 3aKOHOB PU3NKK AnA

119 06BbACHEHUS NPUPOALI KOCMUYECKUX Bubnmoteka LOK
06beKToB. MeTobl aCTPOHOMMYECKUX https://m.eds00.ru/39¢44028
uccie0BaHUm
CoBpemeHHble ONTUYECKUE TENECKONbI,

120 agmoTeneckonbl, BHeaTmochepHasn bubauoreka LIOK
paa ’ P https://m.edsoo.ru/4877aale
acTpoHOMMUA

121 Bua 3sésgHoro Heba. Co3Be3ams, ApKkue Bubnunoteka LOK
3BE3/bl, NJIAHETbI, UX BUAMMOE ABUMKEHUNE https://m.edsoo.ru/aac588eb

122 ConHeyHas cuctema. ConHue. ConHeyHasn

AKTMBHOCTb. MICTOYHUK HEpPrnmn ConHua un

Bubnnoteka LLOK



https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/aac588eb
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3BE3[,

https://m.edso0.ru/22748eb4

3Bé34bl, UX OCHOBHbIE XapPaKTEPUCTUKN.

Bubnnoteka LOK

123 narpamma "cnekTpasibHbIi Knacc —
Aarpamma “cnexTp https://m.eds00.ru/42169944
CBETUMOCTb
124 3Be3Abl rNaBHOM NOC/AEeA0BATENbHOCTH bubamorexa LIOK
A A https://m.edsoo.ru/b3cb766¢
BHyTpeHHee cTpoeHue 3B€34,

125 CoBpemMeHHble nNpeacTaB/eHNA o Bbubnnoteka LLOK
npoucxoxxaeHnn n aposoummn ConHua u https://m.edsoo.ru/d09da494
3BE34. DTanbl *XM3HU 3BE3L,

196 MneuHbiii MyTb — Hawa ManakTuKa. Tunbl Bubnmoteka LLOK
ranakTmk. YépHble Aplpbl B AAPaX rafakTuK https://m.edsoo.ru/7cd10a0a
BceneHHan. PacwnpeHne BceneHHom.

127 3akoH Xabbna. Teopus bonbloro B3pbiBa bubnuoreka LIOK

L 1eop PbiBa. htps://m.edsoo.ru/3dbdf0d2
PenunkroBoe nsnyvyeHune

18 MacwTabHas cTpyKTypa BceneHHoM. Bubnumoteka LLOK
MeTaranakTuka https://m.edsoo.ru/ce234633

129 HepewéHHble npobiembl aCTPOHOMUK bubamorexa LIOK

P P P https://m.edsoo.ru/d37d9ffe
Pur3MYECKUN NPAKTUKYM MO Teme
"UccnepoBaHme MAarHUTHOTO Noas BubnnoTeka LIOK
130

NOCTOSIHHbIX MAarHMToB" nUan
"MccnepoBaHue cBOWCTB
deppomarHeTnkos" nnm "UccnepgosaHue

https://m.edsoo.ru/67361aef



https://m.edsoo.ru/ce234633
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OeACTBUA NOCTOAHHOIO MarH1Ta Ha pamKy C
TOoKOM"

131

dursnyecknin NPakTUKYMm No Teme
"NamepeHune cunbl AMnepa" nam
"N3yyeHune 3aBUCUMOCTM CUAbl AMNepa oT
cunbl Toka" nnum "OnpegeneHne MarHUTHOM
WHAYKLMWN Ha OCHOBE U3MEPEHUSA CUbI
Amnepa"

Bubnnoteka LLOK
https://m.edsoo.ru/fcae91e9

132

dur3MYECKUIN NPAKTUKYM MO0 Teme
"UccnepoBaHune aBneHns
3NEeKTPOMArHUTHOM MHAYKUMK" nan
"OnpegeneHne UHAYKLUN BUXPEBOTO
MarHuTHoro nona"

https://m.edsoo.ru/c36658da

133

dU3NYECKNA NPAKTUKYM MO Teme
"NccnepoBaHne sBAeHNA caMonHAyKLumm"
unu "Cbopka moaenn sNeKTPoOMarHMTHOro
reHepartopa"

Bubanoteka LLOK
https://m.edsoo.ru/b81fb6391

134

dU3nYecKNin NPaKTUKYM Mo Teme
"NamepeHune neproaa cBO6OAHbIX
KoNiebaHNI HUTAHOTO M NPYXUHHOTO
MaATHUKOB"

Bubnnoteka LLOK
https://m.edsoo.ru/5d159d35

135

dU3nYECKNN NPAKTUKYM MO Teme
"MpeobpasoBaHue 3HEPTUU B NPYKUHHOM
MaATHMKe"

Bubnnoteka LLOK
https://m.edsoo.ru/a28026bd

136

duUsnYecKknii NPaKTUKYM No Teme

bubanoteka LOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/a28026bd

"NccnepoBaHne nepemeHHOro ToKa Yyepes
nocnefoBaTeNlbHO COEANHEHHbIE
KOHAEHCATOP, KaTyLWKy U pe3unuctop" nam
"NccnepoBaHne paboTbl MICTOYHMKOB CBETA
B LLenu nepemeHHoro Toka"

https://m.eds00.ru/89dc2d90

dusnyecknii NPaKTUKYM No Teme

Bubanoteka LOK

137 "M3yyeHne napameTpoB 3BYKOBOW BOJIHbI" https://m.edsoo.ru/b100661a
dU3nYECKNt NPAKTUKYM MO Teme

138 "MamepeHune nokasatena npenomaeHums Bubnumoteka LLOK
ctekna" unu "MonyyeHne n3obpaskeHnna B https://m.edsoo.ru/42569¢al
cucTemMe 13 NMJI0CKOro 3epKana v nH3bl"
dU3nYECcKNit NPaKTUKYM Mo Teme
"UccnepoBaHume 3aBUCUMOCTU GOKYCHOTO

139 paccToaHuMA OT BellecTBa (Ha npumepe Bbubnnoteka LOK
KUOKMX NH3)" nam "UsmepeHune https://m.edso0.ru/b879fb3f
bOKYCHOTO PacCToOAHMA paccenBatoLmx
NNH3"
dU3nYecKNin NPaKTUKYM Mo Teme

140 "HabnogeHne gndpakuymm, bub/worexa LIOK

https://m.edsoo.ru/8b7ac737

MHTepdepeHunn n nonapmusaumnm ceeta”
PU3nYECKNt NPAKTUKYM MO Teme
"OnpegeneHne MMNynbCa U SHEPTUM

141 pPeNATUBUCTCKUX YacTul, (no doTorpadusam bubamorexa LIOK

TPEKOB 3apAMKEHHbIX YaCTUL, B MarHUTHOM
none)"

https://m.edsoo.ru/63756¢47



https://m.edsoo.ru/63756c47
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142

®PuU3nyecKknin NPaKTUKYM No Teme
"NamepeHune nocTosHHOW MnaHKa Ha
OCHOBe uccnefoBaHnA ¢poToadpdekTa"” nnm
"UccnepoBaHme 3aBUCUMOCTM CUAbI TOKA
Yyepes cBeToAMOA OT HanpsxKeHna"

bubanoteka LLOK
https://m.edsoo.ru/eb916182

143

dur3MYECKNI NPaKTUKYM N0 Teme
"MccnepoBaHue cnekTpa pasperKeHHoro
aToMapHOro Bogopoaa u usmepeHue
nocTosiHHol Puabepra"

Bubnmoteka LOK
https://m.edsoo.ru/ec651eb8

144

dur3MUYECKN NPaKTUKYM N0 Teme
"MccnepoBaHue pagnoakTUBHOIO ¢GoHa ¢
MUCNo/sib30BaHMEM A03UMETpa" UIu
"M3yyeHune nornoleHus beta-vyactuy,
anNtoMuHuem"

Bubnnoteka LLOK
https://m.edsoo.ru/c3dabe6e

145

dPur3MYECKUN NPAKTUKYM MO Teme
"HabntopeHuns 3s8é3gHoro Heba
HEBOOPYKEHHbIM F/1a30M C
MCNO/Ib30BaHMEM KOMMbIOTEPHbIX
NPUNOXKEHUI AN onpeaeneHmn
nosaoxeHna HebecHbIXx 0OLEKTOB Ha
KOHKPETHYIO AaTy: OCHOBHbIe CO3Be3ans
CeBepHOro nonywapus u apkme 3sésapl"
nnun "HabnogeHua B Teneckon JlyHbl,
NnaaHeT, TYMaHHOCTEeM 1 3BE3AHbIX
cKonneHuin"

Bubanoteka LLOK
https://m.edsoo.ru/1072021e

146

06o0buieHMne N cucTemaTmsauma 3HaHUN.
Ponb GU3NKKM 1 aCTPOHOMUU B

Bubnnoteka LLOK



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e

SKOHOMMWYECKOWM, TEXHONIOTNYECKOW,
COLMANBbHOM M 3TUYEeCKoM chepax
[EeATeNbHOCTU YenioBeKa

https://m.edsoo.ru/ad6ddeed

06o0b6ueHne N cucTemaTmMsauma 3HaHUN.

Bubnnoteka LLOK

147 Ponb n mecto puU3nMKM N acCTPOHOMMUK B
vd) . P https://m.edsoo.ru/18f19f7¢

COBPEMEHHOM Hay4YHOM KapTMHe MUpa

0O606L1eHME U cUCTEMATM3ALMA 3HAHWUIA.

Ponb ¢pusmnyeckon Teopumn B

OPMWPOBaHMM NpPeaCcTaBAEeHUN O
148 iVIZVNeF::KOVI Ka TVF:HeAMM a, mecTo Bubnmoreka LIOK
. P pa, https://m.edsoo.ru/e7d400f4

dur3MUYECKOoN KapTUHbI MUpa B 0bLlem paay

COBPEMEHHbIX CTECTBEHHO-HAYUHbIX

npeacTaBAeHUit 0 npupose
149 0606uleHMne N cucTeMaTmM3aLUma 3HaHUM No bubanoteka LLOK

Teme "KnHematmka" https://m.edsoo.ru/b032fc4b
150 0606ueHne U cucTemaTn3aumnsa 3HaHUN No Bubanoteka LLOK

Teme "KnHematnka" https://m.edsoo.ru/4e31b507
151 0606ueHne 1 cucTemaTn3aLmnsa 3HaHUN No Bubnumoteka LOK

Teme "OnHammka" https://m.edsoo.ru/2dfbafc5
15 0606uleHne N cucTeMaTmM3aLUma 3HaHUIM No bubnnoteka LLOK

Teme "CraTuKa TBepgoro Tena” https://m.edsoo.ru/3ccad82¢e
153 0606ueHne 1 cucTemaTn3aumnsa 3HaHUN No Bubnnoteka LLOK

Teme "3aKOoHbl COXpaHeHMA B mexaHuKe"

https://m.edsoo.ru/32a4d1a0
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0606ueHne U cucTemaTn3aUmnsa 3HaHUIN No

Bubnnoteka LOK

154 Teme "OCHOBbI MOJIEKYIAPHO-
. y" P https://m.edsoo.ru/ed440cal
KMHETUYECKOI Teopum
06obuleHne n cucTemaTmsauma 3HaHUM nNo
155 Teme "TepmoguHamuka. Tennosblie bubamorexa LIOK
f) a ' https://m.edsoo.ru/c63f7¢10
MaLUWNHbI
O606L1eHMEe U cUCTEMATM3ALMA 3HAHWUI NO
156 Teme "ArperaTHble COCTOAHMA BeLLecTBa Bubnuoteka LIOK
P . W ’ https://m.edsoo.ru/1d36b5b1
dazoBble nepexosbl
157 0606ueHMe U cucTemaTn3aLmUsa 3HaHUIN NO Bubnnoteka LLOK
Teme "dneKTpmnyeckoe none" https://m.edsoo.ru/3bf0def9
158 0606ueHne 1 cucTemaTn3aumnsa 3HaHUN No Bubnunoteka LOK
Teme "MOCTOAHHbIN 3N1eKTPUYECKUIA TOK" https://m.edsoo.ru/71453ee6
155 0606ueHne U cucTemaTn3aLUmnsa 3HaHUN Mo Bubanoteka LLOK
Teme "TOKM B pasnyHbIX cpepax” https://m.edsoo.ru/3d40077a
160 0606uieHne U cucTemaTn3aLusa 3HaHUN No Bubnnoteka LLOK
Teme "MarHutHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHbIli ypoK. 0606LieHne n
161 CVICTepmaTVB;IpVIFI 3HaHM;ur|o Teme bubamoreka LIOK
\ 4 N https://m.edso0.ru/053e2248
DNEeKTPOMarHMTHaa MHAYKUNS
PesepBHbIii ypoK. O6obLeHmne n
P vP EJ' Bubanoteka LOK
162 cucTemaTmsauma 3HaHUM No Teme

"MexaHunuyeckmne KonebaHma"

https://m.edsoo.ru/d6310bfd
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PesepBHbIit ypoK. O606LweHmne n

Bubnnoteka LOK

163 cucTemaTusaums 3HaHUM no Teme
4 https://m.edsoo.ru/5e¢2bb&83d
"InekTpomarHuTHble KonebaHus"
PesepBHbIi ypok. O6obLieHne n

164 cMcTemaTnsauma 3HaHUM No Teme Bubnnoteka LLOK
"MexaHU4YecKmne 1 3N1eKTPOMarHuTHbIe https://m.edsoo.ru/96a7a2dd
BOJIHbI"

165 PesepBHbIl ypok. O6obLieHne n Bubanoteka LLOK
cucTemaTmsauma 3HaHM no Teme "OnTuka" https://m.edsoo.ru/52ad1603
PesepBHbIl ypok. ObobLieHne n

P P EJ' \ Bubnunoteka LLOK
166 cuctemaTusauma 3HaHmm no teme "OCHOBbI
https://m.edsoo.ru/5beclc65
CTO"
Pe3sepBHbIl ypok. O6obLieHne n
167 CMCTepMaTM3:pMﬂ 3HaHMI;U|I'IO Teme bubamoreka LIOK
. o y . https://m.edsoo.ru/f7¢59d38
KopnycKynAapHO-BOIHOBOW lyannsm
Pe3epBHbIi ypoK. O6obuieHne n
168 CVICTepMaTVBaypVIﬂ 3HaHVI;J|I'I0 Teme "du3snKa Bubnnorexa LIOK
" . https://m.edsoo.ru/1f511654
aTtoma
Pe3sepBHbIli ypok. ObobLieHne n
P vp EJ' Bubnunoteka LOK
169 cucTemaTusaums 3HaHui no teme "dusmka
N https://m.edsoo.ru/905¢5ce0
aTOMHOTO A4pa U 31IeMEHTaPHbIX YacTu,
PesepBHbIl ypok. ObobLieHne n
P vp EJ' Bubnnoteka LOK
170 CUCTeMaTU3aLMA 3HAHUI NO Teme

"InemeHTbl acTpodUsnKn"

https://m.edsoo.ru/2bffb94c
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OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

170

16




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

Kog,
npoBepsAemoro
pe3ynbTaTta

10.1

MpoBepsaemble NpegmeTHbIe pe3ynbTaTbl OCBOEHUS OCHOBHOM 0bpa3oBaTesibHOM
nporpammsl cpegHero obuiero o6pa3oBaHua

JeMoHcTpupoBaTb Ha NpUMepax Posib U MecTo GU3NKU B GOPMUPOBAHUMU
COBPEMEHHOM Hay4HOM KapTUHbI MWPA, B Pa3BUTUM COBPEMEHHOM TEXHUKMU U
TEXHO/IOTMI, B MPAKTUYECKOM AesTeNbHOCTU Ntoaei

10.2

YunTbIBaTb FPaHMLLbl MPUMEHEHMUA N3YUYEHHbIX GU3UYECKUX MOAeNeil:
MmaTepuanbHas ToUKa, MHepLUManbHas cuctema oTc4éta, abcontoTHo TBEpAOE Teno,
naeanbHbIN ras; MoOAe/ M CTPOEHUA ra30B, }KUAKOCTEN U TBEPAbIX TeJ, TOYEYHbIN
3NeKTpUYECcKui 3apag — Npu peweHnn Gusnyeckux sagay

10.3

Pacno3sHaBaTb puM3nyeckmne ABneHUA (Mpouecchbl)  06BACHATL UX HA OCHOBE
3aKOHOB MEXaHWKKN, MONEKYNAPHO-KMHETUYECKOW TEOPUMN CTPOEHUSA BELLECTBA M
3NEeKTPOAMHAMMUKMN: PABHOMEPHOE U PaBHOYCKOPEHHOE NPAMOJIMHENHOE
ABUXeHue, cBOBOAHOE NageHue Ten, ABUKEHUE MO OKPYKHOCTU, MHEPLUA,
B3aumopaencreme ten; andpaoysns, 6poyHOBCKOE ABUKEHUE, CTPOEHUNE HKUAKOCTEN U
TBEPAbIX TEJ, U3MEeHeHMe 06 bEMA TeN1 NPU HarpeBaHWUM (OXNaXKaeHWUU), TENNOBOE
paBHOBeECWE, UCNAPEHME, KOHAEHCALMA, NAaBNEHNE, KPUCTANIN3AUMSA, KUTIEHWE,
BNA*KHOCTb BO34yXa, NOBbILEHWE AaBAEHMA ra3a NPW ero HarpeBaHMM B 3aKPbITOM
cocyae, CBA3b MeXAy NapaMeTpamMm COCTOAHUA rasa B U3onpoLeccax;
3NeKTpU3aLma TeN, B3aMMOoAeNcTeme 3apagoB

10.4

OnucbiBaTb MeXaHUYeCcKoe ABUMEHWNE, NCMNONb3YA PU3NYECKMUE BENUYNHDI:
KoopAauHaTa, NyTb, NepeMeLLeHMe, CKOPOCTb, YCKOPeHne, Macca Tena, Cuna,
MMMYNbC TeNa, KUHeTMYecKana sHeprua, NoTeHuuanbHan sHeprus, mexaHuyeckas
paboTa, MexaHM4yecKaa MOLLHOCTb; NPW ONMCcaHWUM NPaBUIbHO TPAKTOBaTb
bU3NYECKUNIT CMbICA UCNONBb3YEMbIX BEIMUMNH, X 0B603HAYEHMA U eANHULbI,
HaxoAuTb GOPMY/bl, CBA3bIBAOLLME AAHHYIO PUINYECKYIO BEANYUHY C APYTMMMN
BE/IMYMHAMM

10.5

OnucbiBaTb U3yUYEHHbIE TENI0Bble CBOWCTBA Te/ M TENI0Bble ABNEHUS, UCNO/b3YS
dur3nYEecKne BeIMYUHDI: AaBAEHWE ra3a, TemnepaTypa, CPeaHsa KUHeTMYeCcKas
3HEpPr1A XaoTUUYECKOro ABUMKEHUA MOJIEKYN, CpeaHEeKBaApaTUYHas CKOPOCTb
MOIEKYJ1, KOIMYECTBO TEMJIOTbI, BHYTPEHHASA 3Heprus, paboTa rasa, KoappumumneHT
Nnosie3Horo AencTBus TENA0BOrO ABMraTens; Npu onncaHMM NPaBUAbHO TPAKTOBATb
dU3NYECKUNI CMBICA UCNONb3YEMbIX BEMUYNH, UX 0O03HAYEHUA U eAUHMLLbI,
HaxoanTb GOPMyJibl, CBA3bIBAIOLLME SAHHYIO GUIMYECKYIO BENUYMHY C APYTMMMU
BE&/IMYMHAM

10.6

OnucbiBaTb N3y4YEeHHbIE INNIEKTPUHECKNE CBOWCTBA BelecCTBa U AINNIEKTPUYHECKNE




fBIeHNA (Npouecchl), Ucnosb3ys GpusnMyeckme BeIMUYUHBI: SNEKTPUYECKUIA 3apag,
3/1IeKTpMUYECcKoe NoJie, HaNPAXKEHHOCTb NOJA, MOTEHLMANA, PAa3HOCTb MOTEHUMANOB;
NPV ONMCaHUKN NPaBUIbHO TPAKTOBATb GUIUUYECKUIA CMbIC/T MCMO/b3YEMbIX
BE/IMYMH, X 0603HAYEHUS N eANHWULLbI; YKA3bIBaTb GOPMY/ibl, CBA3bIBAIOLLME
AaHHYI0 GU3NYECKYIO BEIMYMHY C APYTMMUN BEANYMHAMM

10.7

aHaNM3MpoBaTb PU3NYECKME NPOLECCHI U ABNEHUA, UCNOb3YA GU3NYECKME 3aKOHDbI
W NPUHLUNBI: 3aKOH BCeMUpHOro TaroteHus, |, Il v [l 3akoHbl HbtoTOHA, 3aKOH
COXpaHEeHUA MeXaHUYeCKOM SHepPrumn, 3aKOH COXpPaHeHMA MMMYJIbCa, MPUHLMN
cynepnosnumn cua, NPUHLUN PaBHOMPABUA MHEPLMAbHbBIX CUCTEM OTCYETA;
MONEKYNAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUA BeLLLECTBa, ra30Bble 3aKOHbI, CBA3b
cpeaHelt KUHETUYECKOW SHePrnmn TENI0BOTO ABUMKEHMA MOJIEKYN C aBCONOTHOM
TEMMEpPaTypoi, NepBbIf 3aKOH TEPMOAMHAMMKM; 3aKOH COXPAHEHMS
3NeKTPMYECKOro 3apaga, 3aKoH Ky/aoHa; Nnpu 3TOM pas/inyaTb CI0BECHYIO
$OpMYIMPOBKY 3aKOHa, ero MmaTeMaTUYECKOe BblpaXKEHWE U YCN0BUA (FpaHNMLbl,
06.1aCcTh) NPUMEHMMOCTH

10.8

O6bACHATb OCHOBHbIE MPUHLMMbI AENCTBMUA MALLMH, NPUOOPOB U TEXHUYECKNX
YCTPOWCTB; PasnMyaTh yCA0BUA MX 6€30MacHOro MCNob30BaHMA B NOBCEAHEBHOM
KU3HU

10.9

BbINOMHATb 3KCMEPUMEHTbI MO UCCNeA0BaHNI0 U3NYECKMX ABEHWNIA U MPOLLECCOB C
MCMONb30BaHNEM MPSAMbIX U KOCBEHHbIX U3MEPEHWIA; NPU 3TOM GOPMYINPOBaATbL
npobnemy (3agavy) 1 runotesy yuebHOro aKCNepuMeHTa, cobupatb YCTaHOBKY U3
npeasioxeHHoro o6opyaoBaHMA, NPOBOAMTbL OMbIT U GOPMYINPOBATL BbIBOAbI

10.10

OcCyLLeCTBAATb NPAMbIE U KOCBEHHbIE U3MepeHUa GU3UYECKUX BEIMYMH; NPU STOM
BbIOMpPaTb ONTUMasbHbIM CNOCO6 N3MEepPeHMA U MCNONb30BATb N3BECTHbIE METOADI
OLLEHKM NOrpeLHOCTEN N3MepPeHNi

10.11

MNccnepoBatb 3aBUCMMOCTU MeXKAY GU3NYECKMMU BEANYMHAMM C UCMONb30BAHNEM
NPAMbIX U3MEPEHUI; MPU STOM KOHCTPYMPOBATb YCTAaHOBKY, GMKCMPOBATb
pe3ynbTaTbl NONYYEHHOM 3aBUCMMOCTU GU3UYECKMX BEIMYMH B BUAE Tabaumu u
rpadunKoB, AeNaTb BbIBOAbI NO pPe3yabTaTaM UCCAeL0BaHMUSA

10.12

Cobntogatb npasuaa 6esonacHoro Tpyaa npy NpoBeaeHUM UCCef0BAHNN B
paMKax y4ebHOro akcnepumeHTa, yuebHo-mccne0BaTeIbCKON M NPOEKTHOWN
AeATENbHOCTU C UCNO/Ib30BaHUEM U3MEPUTENbHbIX YCTPOUCTB M N1abopaTopHOro
obopyaoBaHua

10.13

PewaTb pacyéTHble 3a4a4M C ABHO 3a4aHHON GU3NYECKON MOAENbIO, UCNOb3YA
dU3nYecKne 3aKOHbI M MPUHLMIMBI; HA OCHOBE aHa/IM3a YCI0BUS 33a4M BbIbUpaThb
dU3NYECKYI0 MOAEb, BbIAENATb GUUYECKUE BENNYNHBI U GOPMYIbI,
HeobXxoAMMble ANA eé pelleHns, NPOBOAMTb PAaCYETbI U OLLEHUBATL PeasibHOCTb
MOJIy4EeHHOTO 3HaYeHUsA GPU3NYECKOW BEUYMHDI




10.14

PelwaTb KayecTBeHHble 3a4a4M: BbICTPaMBaTb IOTMYECKN HENPOTUBOPEUUNBYIO
LLenOoYKy paccyAaeHNn C ONopoit Ha U3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dusnyeckne aBneHns

10.15

Ncnonb3oBaTb Npu peleHnmn yuebHbIx 3a4a4 coBpemMeHHble MHPOPMaLMOHHbIE
TEXHONOMMN ANA NOUCKA, CTPYKTYPUPOBAHMA, MHTEpNpeTaLMu U NpeacTaBAeHnA
y4ebHO 1 HayyHO-NoNYyNAPHON MHDOPMALIMK, MONYYEHHON N3 Pa3/IUYHbIX
WUCTOYHWUKOB; KPUTUYECKN aHAIN3MPOBATb NONYYaeMyto MHPOPMALLUIO

10.16

MpuBOAUTL NPUMEpPDBI BKNAAA POCCUNCKMX U 3apybeskHbIX YYEHbIX-PUINKOB B
pa3BUTME HayKK, O6bACHEHME NPOLLECCOB OKPYXKAIOLLErO MMPA, B pa3BUTUE
TEXHUKW U TEXHONOTUIA

10.17

Mcnonb3oBaTb TEOPETUYECKME 3HAHMA MO GU3MKe B NOBCEAHEBHOM }KU3HN ANA
obecneyeHuns 6esonacHOCTN Npu obpalleHnn ¢ Npnbopamm U TEXHUYECKUMMU
YCTPOMCTBaMM, AN COXPAHEHMA 340P0OBbA N COBNIOAEHNS HOPM 3KOIOMMYECKOTo
noseAeHMA B OKpyKalollen cpeae

10.18

PaboTaTb B rpynne ¢ BbINOJIHEHUEM PA3IMYHbIX COLMAbHbIX PO/Ei, NIaHNPOBATL
paboTy rpynnbl, PaLMOHANLHO pacnpesensaTs 0683aHHOCTU U NAaHNPOBaTb
AeATeNIbHOCTb B HECTAHAAPTHBIX CUTYaLMAX, aAEKBAaTHO OLEHMBATL BKAA4, KaXK40ro
M3 YYaCTHUKOB rPynnbl B peLleHne paccmaTpusaemon npobaemsl

11 KNTACC

Kog
NpOBEPSAEMOro
pesynbTaTta

11.1

MpoBepaembie NpeaMeTHbIe pe3ynbTaTbl 0CBOEHWA OCHOBHOM 0bpa3oBaTesibHOM
nporpammsl cpeaHero obuwero o6pasoBaHus

JeMmoHCTpMpoBaTh Ha NpMMeEpPax Posib U MecTo GU3NKM B OPMUPOBaAHUN
COBPEMEHHOM HAay4YHOM KapTMHbI MMUPa, B Pa3BUTUM COBPEMEHHOMN TEXHUKM U
TEXHO/IOMMI, B MPaKTUYECKOM AeaTeNbHOCTM NtoAel, LeNoCTHOCTb U e AUHCTBO
dn3nYecKon KapTUHbI MMpa

11.2

YUuTbIBaTh rPaHULbl MPUMEHEHMSA U3YUYEHHbIX GU3NYECKMX MOAENeN: TOUeYHbI
3NIEKTPUYECKUIA 3apAag, AAEePHas MoLelb aTOMa, HYK/IOHHAA MoZeslb aTOMHOro
A4pa Npu peleHnn pusmyecknx 3agad

11.3

PacnosHaBaTb ¢pu3Myeckune asaeHns (Npoueccol) M 06BACHATb UX Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMUKM U KBAHTOBOM PU3MKN: SNEKTPUYECKas NPOBOLAUMOCTb,
TEN/J0BOE, CBETOBOE, XMMMYECKOE, MarHUTHOEe AeNCTBMA TOKa, B3aUMOAeNCTBME
MarH1TOB, 3/1eKTPOMArHMTHaA MHAYKUMA, AeNCTBME MarHUTHOIO NoAA Ha
NPOBOAHUK C TOKOM W ABUKYLLMINCA 3apsj, SN1EeKTPOMarHUTHble KosebaHua u




BOJIHbI, MPAMO/IMHEHOE pPacnpoCTpaHeHMe CBETa, OTParkeHne, NpeloMIeHNe,
nHTepdepeHunn, andpakLma 1 Nonspmu3aLmna ceeTa, ANcCnepcua ceeTa,
doToanekTpuueckunin apdekT (potoaddeKT), cBeToBOE AaBNeHME, BOSHUKHOBEHUE
IMHeNYaToro cnekTpa aToma BOA0pPOAa, eCTeCTBEHHAA U UCKYCCTBEHHas
PaAMOaKTUBHOCTb
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OnucbiBaTb M3yUYeHHble CBOMCTBA BeLWLecTBa (31eKTpUUYECKNe, MarHUTHbIE,
ONTUYECKME, SNIEKTPUYECKYIO MPOBOAMMOCTb Pa3/INYHbIX Cpea) U
3/1eKTPOMarHuTHble ABMeHMA (Npouecchl), UCNosb3aya GU3NYECKME BESIUUYUHDI:
3/1eKTPUYECKUIA 3apAa, CU1a TOKA, INIeKTPUYECKOe HaMNpsaXKeHUe, 31IeKTpudeckoe
conpoTmMBAEHUE, pasHOCTb NoTeHumanos, 3AC, paboTta Toka, UHAYKLMA MAarHUTHOrO
nona, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTyLKM, SHeprus
3/IEKTPUYECKOro M MarHUTHOrO NoJiel, Nepmoa u Yactota KonebaHuii B
KonebaTeNIbHOM KOHType, 3apaj M CUa TOKa B NpoLecce rapMoHUYECKUX
3N1eKTPOMarHUTHbIX KonebaHuin, GOKYyCHoe paccTosiHUE U ONTUYECKas CUNa NINH3bI;
Npu ONMCcaHMKN NPaBUJIbHO TPAKTOBATb GUINYECKNIA CMbIC/T UCMO/Ib3YEMbIX
BE/INYMH, UX 0603HAYEHUA N eANHULbI; YKa3biBaTb GOPMY/ibl, CBA3bIBAOLLME
OaHHYI0 GU3NYECKYIO BEIMYUHY C APYTUMU BENNYMHAMM

11.5

OnucbIBaTb U3yYEHHbIE KBAHTOBbIE ABIEHWUS M NPOLLECCHI, UCMONb3YA GU3NYECKMNE
BE/INYUHBI: CKOPOCTb 31EKTPOMArHUTHbIX BOJH, A/IMHA BOJIHbI M YAaCTOTa CBETA,
3Heprmna n umnynbc GoToHa, Neproa Noaypacnasa, SIHepPrus cBsasn aToOMHbIX ALEpP;
NpW ONMCaHMM NPABUAbHO TPAKTOBaTb GU3NYECKUIA CMbICA UCMONb3YEMbIX
BE/IMYMH, X 0B03HAYEHUA U eANHULI; YKa3biBaTb GOPMY/bI, CBA3bIBAKOLLME
OaHHYI0 GU3NYECKYIO BEIMYMHY C APYTMMW BENMYMHAMM, BbIMUCAATb 3HAYEHUE
dun3nYecKomn BeNYMHDI

11.6

AHann3nposaTb GMU3NYECKNE NPOLLECCHI U ABAEHUA, NCNOb3YA PU3MYECKME 3aKOHbI
M NPUHLMNbI: 3aKoH OMa, 3aKOHbI NOCNEA0BATENBHOIO U NAPaANENbHOMO
coeanHeHMA NPOBOAHMKOB, 3aKOH [xoyna — JleHL,a, 3aKOH 3/IeKTPOMarHMTHoM
WMHAYKLUMU, 3aKOH NPAMOJIMHEMHOTO PAcNpOCTPaHEHMA CBETA, 3aKOHbI OTPaXKeHUs
CBETA, 3aKOHbI NPENOMNIEHMA CBETA, ypaBHEHWE DIHWTENHA Ana poToaddeKTa,
3aKOH COXpPaHEeHMA SHEPrUn, 3aKOH COXPAHEHUSA UMMY/IbCA, 3aKOH COXPaHeHUs
3NEKTPUYECKOro 3apsaa, 3aKOH COXPaHEeHMA MaccoBOro Yncna, nocTynatol bopa,
3aKOH PaZMOaKTMBHOrO pacnaza; npu 3ToM pasainyaTb C10BECHY0 GOPMYIUPOBKY
3aKOHa, ero MaTeMaTMYECKOe BbIPaXKeHWe W ycioBuA (rpaHuupl, ob1actu)
NPUMEHNMOCTH

11.7

OnpepnenAtb Hanpas/ieHWe BeKTopa MHAYKLMN MAarHUTHOIo NoaA NPOBOAHMKA C
TOKOM, cuabl AMnepa u cunbl JlopeHua

11.8

CTpouTb M ONUCbIBATb U306parkeHMe, CO34aBaeMOE NIOCKUM 3epKasomM, TOHKOM
JIUH30M

11.9

BbINONHATb 3KCMNEPMMEHTbI MO UCC/IeA0BaAHNIO GU3NYECKUX ABJIEHWNIM U NPOLIECCOB C
NCNONb30BaHNEM NPSAMbIX U KOCBEHHbIX U3MEPEHMUIA; NpY 3TOM GOPMYINPOBATb




npobaemy (3agavy) 1 rmnotesy yuebHOro sKCnepumMeHTa, cobnpaTtb YCTaHOBKY U3
npeanoxeHHoro o6opyaoBaHMA, NPOBOAMTL ONbIT U GOPMYINPOBATL BbIBOAbI

11.10

OcyLwecTBATb NPAMbIE U KOCBEHHbIE N3MEPEHUA GU3UUYECKUX BETUUYUH; NPU 3TOM
BblOMPaTb ONTUMAbHbINA CNOCOD N3MEPEHUS U UCMOJIb30BaTb MU3BECTHbIE METOAbI
OLLEHKM MOrpeLIHOCTEN N3MepPEeHN

11.11

NccnenoBatb 3aBUCUMOCTU GU3UUYECKUX BEJIMYUH C UCMNONB30BaHMEM MPAMBbIX
N3MepeHUiA; NPU 3TOM KOHCTPYMPOBATb YCTaHOBKY, PUKCMPOBATbL pe3ybTaThl
Noy4YeHHOM 3aBUCUMOCTU GU3NYECKUX BEJIMUYMH B BUAE Tabanu, v rpaduKos,

OenaTtb BbIBOAbI MO pe3yabTaTaM UCCNen0BaHMUA

11.12

Cobntopatb npasuaa 6esonacHoro Tpyaa Npy NpoBeAeHUM UCCNef0BAHNN B
pamKax y4ebHOro askcnepumeHTa, yuebHo-nccnen0BaTeIbCKON U NPOEKTHOM
[eATeNbHOCTU C UCNO/Ib30BaHUEM U3MEPUTENbHbIX YCTPOMUCTB M NabopaTopHOro
obopygoBaHus

11.13

Pewatb pacyéTHble 33434 C ABHO 334aHHOM GpU3NYECKOM MOAENBIO, UCMO/b3YS
du13nYecKmne 3aKoHbI M NPUHLMMBI; HAa OCHOBE aHa/In3a YC/1I0BMA 334341 BbIbUpaThb
bu13nyeckyto moaenb, BblaenAaTb GUnyeckne BeMYnHbl U Gopmynbl,
Heobxoaumble A1 €€ peleHuns, NPOBOAUTb PACYETbI U OLEHMBATL PEaNbHOCTb
Nosly4eHHOro 3HavyeHMA GU3NYECKOM BESINYMHDI

11.14

PewaTtb KayecTBeHHbIE 334a4U: BbICTPAMBaATb NOTMYECKM HENPOTUBOPEUMBYIO
Lenoyvky paccym,u,eHmZ C 0r|0p0171 Ha n3y4vyeHHbl€ 3aKOHbl, 3aKOHOMEPHOCTUN U
¢M3MH€CKM€ ABNEHNA

11.15

Mcnonb3oBaTthb NpU peleHnn yyebHbix 3a4a4 COBPEMEHHbIE MHPOPMALMOHHbIE
TEXHO/IOTUW ANA MOUCKA, CTPYKTYPUPOBAHUA, MHTEPMPETaLMM U NpeacTaBAeHUsA
y4ebHOW M Hay4YHO-NoNyAAPHOM MHGOPMALLMM, MONYYEHHOW U3 PA3NUYHDBIX
MCTOYHMKOB; KPUTUYECKM aHAM3MPOBATb NOYYaEMYIO0 MHPOPMALMIO

11.16

06bACHATL NPUHUMMbI AEMCTBMA MaALLMH, NPUBOPOB N TEXHUUYECKUX YCTPOIACTB;
pa3nnYaTh YCI0BMUA UX 6€30MacHOro MCMob30BaHWUA B MOBCEAHEBHOMN XKU3HU

11.17

MpuBOAUTL NPUMEpPbI BKNAAA POCCUNCKMX U 3apybesKHbIX YYEHbIX-PUINKOB B
pa3BUTME HayKK, B OObACHEHME NPOLECCOB OKPYKAIOLLErO MUPA, B PasBuTHeE
TEXHUKW U TEXHONOTUIA

11.18

Mcnonb3oBaTb TEOPETUYECKME 3HAHMA MO GU3MKe B NOBCEAHEBHOM }KU3HN ANA
obecneyeHuns 6esonacHOCTN Npu obpalleHnn ¢ Npnbopamm U TEXHUYECKUMMU
YCTPOMCTBaMM, AN COXPAHEHMA 340P0OBbA N COBNOAEHNS HOPM 3KOIOMMYECKOTo
noseAeHMA B OKpyKalollen cpeae

11.19

Pa6oTaTb B rpynne ¢ BbINOJIHEHUEM PA3INUYHbIX COLMAbHbIX PO/Ei, NIaHNPOBATb
paboTy rpynnbl, PaLMOHANLHO pacnpesensaTs 0683aHHOCTU U NAaHNPOBaTb
AeATeNbHOCTb B HECTAHAAPTHbIX CUTYaLMAX, aAEKBAaTHO OLEHMBATL BKAA4, KaXKA0ro




M3 YY4aCTHUKOB FPYMMbl B PELUEHNE paccMaTpuBaemoi npobaemsi




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC

Kog
Koga npoBepaemoro anemeHTa [poBepsiemble 3/1eMEHTbI COAEPKAHUA
pasgena

®U3NKA N METOAbl HAYSHOIO NO3HAHUA

dusmka — Hayka o npupoae. HayuyHble meToabl NO3HAHMA
1.1 OKpYyrKatoLero mmpa. Ponb akcnepumeHTa n Teopmu B
npoLecce NO3HAHUA NPUPOAbI. IKCNEPUMEHT B PU3MKe

MogenunposaHue GU3NYECKUX ABAEHWUIA U NPOLLECCOB.
HayuyHble runotesbl. PU3nyeckne 3akoHbl U TEOPUN.

12 lpaHUUbI NPUMEHUMOCTU GU3NYECKUX 3aKOHOB. MpUHLMN
' cooTBeTcTBUSA. Ponb n mecto dpu3nkm B popmupoBaHnm
COBPEMEHHOM HAay4YHOM KapTUHbI MMpPa, B MPAKTUYECKOM

AeATeNbHOCTU Noaen

2 MEXAHUKA

##HPar#H#KUHEMATUKA

211 MexaHuyeckoe aukeHne. OTHOCUTE/IbHOCTb
o MeXaHW4YecKoro AsuxeHusa. Cuctema otcuéTa. TpaekTopus

MepemelLeHne, CKOPOCTb (CpeaHAa CKOPOCTb,
212 MrHOBEHHAaA CKOPOCTb) M YCKOpeHMe maTepuasibHOM
o TOYKM, UX NMPOEKLMMN HA OCK CUCTEMbI KOOPAMHAT.

CﬂOHeHMeHEDEMemeHMﬁMCﬂOHEHMECKOpOUEﬁ

PaBHOMepHOE 1 paBHOYCKOPEHHOE NPAMOJIMHEHOE
2.1 513 asurkeHue. NpadmKmM 3aBUCMMOCTM KOOPAMHAT, CKOPOCTH,
o YCKOPEeHUs, NYyTU U NepeMeLLeHNA MaTepuanbHO TOUKK

OT BPpEMEHU

2.1.4 CsoboaHoe nageHue. YckopeHue csoboaHoro nageHusa

KpuBonuHeliHoe gBuKeHMe. PaBHOMepHOE ABUXKEHME
1 MaTepraNbHON TOUKMN NO OKPYIKHOCTU. YI/10Bas CKOPOCTb,
o NIMHelHanA cKopocTb. Mepuos 1 YacToTa.

LleHTpocTpemuTeNbHOE YCKOpeHMe

2.1.6 o
TexHnyecKune yCcTponCTBa: CNUA0OMETP, ABUKEHME




CHapA4o0B, LLenHble N peMEHHbIE nNepeadn

MpakTuyeckme paboTbl. M3mepeHne MrHOBEHHOW
CKOpOCTU. MccnepoBaHme COOTHOLEHUA MEXAY NYTAMM,
NpoiAeHHbIMM TE/IOM 3a NOC/eA0BaTe IbHbIE PpaBHble

2.1.7 NPOMEXYTKM BpEMEHW MPU PAaBHOYCKOPEHHOM ABUXKEHUU
C Ha4YaNbHOWM CKOPOCTbIO, PpaBHOM Hyt0. N3yueHune
OBUMKEHMUA LWWapuKa B BA3KOM XKNAKOCTU. N3yueHune
ABUXKeHUA Tena, 6poLeHHOro ropmM3oHTaIbHO
###Par#t# ANHAMUKA
291 MpuHLMN oTHOoCUTeNnbHOCTU Fannnes. NepBsblii 3aKOH
o HbloToHa. MHepunanbHble cCUCTEeMbI OTCHETA
2.2.2 Macca Tena. Cuna. MpuHUKMN cynepnosnumm cun
BTopow 3akoH HbloTOHa ANnA MmaTepmnanbHOM TOYKK B
2.2.3 NMHepUUManbHol cucteme otcyéTa (MCO). TpeTunii 3aKoH
HbloToHa AnA maTepuanbHbIX TOYEK
224 3aKoH BcemupHoOro TAroteHua. Cuna Taxectu. MNepsasn
o KOCMMYecKan CKopocTb. Bec Tena
2.2.5 Cuna ynpyrocTtu. 3akoH lNyKa
Cuna TpeHus. Cyxoe TpeHune. Cuna TPEHUA CKObXKEHUA U
2.2 226 cuna TpeHna nokos. KoadpdunumneHT TpeHmna. Cuna
o CONPOTUBAEHUA NPU ABUNKEHUN TENIA B XULKOCTU NN
rase
227 MocTynaTenbHoe M BpalaTeibHOE ABUXKEHUE abcoNtoTHO
o TBEpA0ro Tena
228 MOMEHT CUIbl OTHOCUTENIbHO OCK BpaleHusa. MNnevo
o cunbl. Ycnosua pasHosecuAa TBEpgoro tena 8 MCO
229 TexHMYecKme yCTPOCTBA: NOALWNMHUKN, ABUNKEHME
o MCKYCCTBEHHbIX CMYTHUKOB
MpakTnyeckmne paboTbl. MU3yyeHne asmxKeHnA 6pycka no
HaK/JIOHHOWM NJIOCKOCTU Nog, AeNCTBUEM HECKOIbKUX CUA.
2.2.10 NccnepoBaHue 3aBUCMMOCTU CUA YNIPYTOCTH,

BO3HUKalOWMX B AebOpMUPYEMOI NPYHKUHE N PE3UHOBOM
obpasLe, oT BeNnUUnHbI ux gedopmaumn. NccneposaHme
YCNOBUI paBHOBECUA TBEPAOIO Te/a, UMEIOLLLETO OCb




BpaweHnAa

###Par###3AKOHbI COXPAHEHNA B MEXAHUKE

MMI'Iy}'IbC N\aTepmaanoﬁ TOYKWN, CUCTEMbBI MaTepPUNaZIbHbIX

2.3.1
ToYeK. MUMnynbc cnnbl U UISMEHEeHWEe MMNYJ/Ibca Tena
232 3aKOH coxpaHeHua nmnynoca 8 MCO. PeakTmsHOE
o LBUNKEHNE
2.3.3 PaboTta cunbl
2.3.4 MoLLHOCTb cunbl
235 KnHeTnyeckasa sHeprua matepuanbHON TOYKKU. Teopemao
h KMHETUYECKOM SHeprum
MNoTeHuuanbHaa aHeprua. NoTeHuManbHaa sHeprua
2.3 o
2.3.6 ynpyro aedopmnpoBaHHON NpPYyXKUHbI. MoTeHUWanbHanA
aHepruA Tena B6an3n nosepxHOCTM 3emaun
MoTeHuManbHble U HeNoTeHLManbHble CUbl. CBA3b
53,7 paboTbl HEMNOTEHLMANbHbIX CUJ1 C UISMEHEHNEM
h MeXaHWYeCKOM SHEePrMm CUCTEMbI Te/l. 3aKOH COXPaHEHMA
MeXaHUYeCKoM aHeprum
2.3.8 Ynpyrue v Heynpyrme CTO/IKHOBEHMUA
53.9 TexHMYecKme yCTPOMCTBaA: ABUMKEHME PAKET, BOAOMET,
h Konep, NPYXMHHbIV NucToneT
MpaKTuyeckne paboTbl. MU3yyeHne cBA3N CKOPOCTEN TeN
2.3.10 npw Heynpyrom yaape. MccnegosaHue cBA3n paboThbl
CUAbl C UBMEHEHMEM MEXaHMYECKOWN 3HEeprun Tena
3 MONEKYNIAPHAA ®U3NKA U TEPMOOUHAMUKA
###Par###0CHOBbI MONEKYNAPHO-KMHETUYECKOMN TEOPUN
OCHOBHble NONOXKEHUA MONEKYNAPHO-KMHETUYECKO
3.1.1 Teopuun. BpoyHoBcKoe apuskeHune. Anddysma. Xapakrep
31 OBUMKEHMA N B3aMMOLENCTBMA YacTuL, BELLecTBa
312 Mogaenn cTpoeHnA ra3os, XUAKOCTEN N TBEPAbIX TEN U
o obbACHEHWE CBOMCTB BellecTBa Ha OCHOBE 3TUX Moenen
3.1.3

Macca monekyn. Konnuectso Bewectsa. [MocToAHHaA




Asoragpo

TennoBoe paBHoBecue. TemnepaTtypa v eé usmepeHue.

3.1.4
LLkana Temnepatyp Lenbcua

315 Moaenb naeanbHoro rasa. OCHoBHOe ypaBHeHue

o MONEKYNAPHO-KMHETUYECKOM TeOpUM MAeaNbHOro rasa

AbconitoTHaa TemnepaTypa Kak mepa cpegHen

3.1.6 KMHETUYECKOW SHEPrMM TEMNNOBOTO ABUMKEHUA YACTUL,
rasa. LLkana temnepatyp KenbBmHa

3.1.7 YpaBHeHue KnaneripoHa — MeHgeneesa. 3akoH [lanbToHa
[a30Bble 3aKOHbI. MI3onpouecchl B naeanbHOM rase ¢

3.1.8 NOCTOAHHbIM KO/IM4YECTBOM BeLLecTBa: U30Tepma,
nsoxopa, nsobapa

3.1.9 TexHU4YecKme ycTpolicTa: TepmomeTp, bapomeTp
MpakTnyeckme paboTbl. UsmepeHne maccol BO3ayXa B

3.1.10 KNnaccHOM KoMHaTe. MiccnegoBaHme 3aBUCMMOCTU MeXAY

napameTpamm COCTOAHUA Pa3pPeEKEHHOTrOo rasa

3.2

OCHOBbI TEPMOANHAMWKN

3.21

TepmoagnmHamunyeckasa cuctema. BHyTpeHHAA aHeprua
TEPMOAMHAMUYECKON CUCTEMBI U CNOCOObI €€ U3MEHeHUA

3.2.2

KonunuecTtso TennoTbl 1 paboTta. BHYTpeHHss aHeprusa
04HOATOMHOTO MAeanbHOro rasa

3.2.3

Buapbl Tennonepenayn: TenaonpoBoAHOCTb, KOHBEKLUA,
nsnyyeHune. Tenno€mMKocCTb Tena. YaenbHasa Tenn10éMKOCTb
BelecTBa. Pacyér KonnyecTtsa TennoTbl Npu
Tenaonepeaave

3.2.4

MepBblii 3aKOH TEPMOANHAMUKN. lTPUMEHEHME NEPBOTO
3aKOHa TEPMOAMHAMMKM K nsonpoueccam. Mpaduyeckan
WHTepnpeTaumsa paboTbl rasa

3.25

Tennosble MalwmnHbl. MPUHLUMNLI A4EACTBUSA TEMNNOBbIX
MalWuH. MpeobpasoBaHUA SHEPrUM B TENIOBbIX MallMHaX.
KoadduumneHT nonesHoro aenicteus (ganee — KNa)
TennoBoi mawwuHbl. Lmkn KapHo u ero KMJ

3.2.6

BTopoli 3aKoH TepmoanHaMUKK. HeobpaTMmocTb




npoueccos B npupoae. Tennosble gsuratenu.
JKoormyeckue I'IpO6J'IeMbI TENNTO3HEPTIEeTUKHU

3.2.7

TexHUYecKuMe yCTpOoCTBa: ABUraTe/lb BHYTPEHHErO
CcropaHus, 6bITOBOM X0/104U/IbHUK, KOHAULIMOHEP

3.2.8

MpaKTnyeckne paboTbl. U3mepeHue yaenbHoM
TeNnN0EMKOCTHU

###Par###ATPEFTATHBIE COCTOAHMA BELLLECBA. ®A30BbIE NMEPEXObI

MapoobpasoBaHue 1 KoHAeHcaums. MicnapeHue u

3.3.1 KuneHue. YaenbHasa Tenaota napoobpasosaHus.
3aBMCMMOCTb TEMMNEpPATypPbl KUMEHUA OT AaBNAEHUA
3.3.2 ABCONIOTHAA M OTHOCUTENIbHAA BNAXKHOCTb BO34yXa.
h HacblLeHHbIN nap
Teéppaoe Teno. Kpucrannmyeckne n amopdHble Tena.
3.33 AHM30TPONUA CBOMUCTB KPUCTanoBs. Kuakue Kpuctanbl.
33 CoBpemeHHble maTepuansl
33.4 MNnasneHue n Kpuctannmsauma. YaenoHaa Tennora
h nnasnenua. Cybammauma
3.3.5 YpaBHeHWe TenoBoro 6anaHca
TexHuYecKme yCTPOCTBaA: TMIPOMETP U NCUXPOMETP,
33.6 Ka/IopMMeETpP, TEXHONOTUM NOYHEHUA COBPEMEHHbIX
h MaTepuanos, B TOM YAC/NE HAHOMaTEPUanOoB, U1
HaHOTEXHO/10TUK
3.3.7 MpaKTuyeckne paboTbl. U3mepeHMe BNAXKHOCTM BO34yXa
4 SNNIEKTPOANHAMMWMKA
HHHPar###INEKTPOCTATUKA
411 dneKTpusauma Ten. INeKTpudeckunii 3apaa. [sa sMaa
o 3NEeKTPUYECKUX 3apALO0B
4.1 4.1.2 NMpOBOAHUKK, ANINEKTPUKU U NONYNPOBOLAHUKMN
4.1.3 3aKOH COXpaHeHUA INEKTPUYECKOro 3apaaa
4.1.4 B3aumogencteune 3apanoB. 3akoH KynoHa
4.1.5 dneKTpnyeckoe none. HanparKEHHOCTb INEKTPUYECKOro




nons. NpuHUMN cynepnosnumm. JIMHUM HanpsXKEHHOCTH
371eKTpMYecKoro nons

PaboTa cun 3/1eKTpocTaTuyeckoro noas. NoreHuman.

4.1.6
PasHocTb noTeHymanos
417 MpPOBOAHUKN N ANINEKTPUKM B MOCTOAHHOM
o 3NeKTpuyeckom none. usnekrpnyeckaa NnpoHULLaeMoCTb
SneKTpoémKocTb. KoHaeHcaTop. DNeKTPOEMKOCTb
4.1.8 NJ0CKOro KOHAEeHcaTopa. JHeprua 3apaxXeHHoro
KOHAEeHcaTopa
TexHUYecKme yCTPOIMCTBA: 3NEKTPOCKOM, SNEKTPOMETP,
419 3NeKTpoCcTaTMYeCcKan 3almTa, 3a3emneHne
o aNneKTponpmnbopoB, KOHAEHCATOP, KCEPOKC, CTPYMHbIN
npuHTEP
4110 MpakTnyeckune paboTbl. M3mepeHue aneKTPOEMKOCTH

KOHAEeHCAaTopa

4.2

HHHPar###NOCTOAHHbBIN SNEKTPUYECKMI TOK. TOKM B PA3/IMYHbIX CPEOAX

Ycnosusa cyw,ectsoBaHMA NOCTOAHHOIO 3/IEKTPUYHECKOTO

4.2.1
TOKa. MICTOYHMKM TOKa. Cnna ToKa. MoCTOAHHbIN TOK
4.2.2 HanpsaxeHue. 3akoH Oma gnAa yvacTKa uenm
4.3 DNneKTpu4ecKoe cConpoTuBeHmne. YaenoHoe
o CONpOTMB/EHUE BeLLecTBa
424 MNocneposatenbHoe, NapannenbHoe, CMeLaHHoe
o coeiMHeHne NPOBOAHMKOB
4.2.5 PaboTa aneKkTpruyeckoro Toka. 3akoH [xoynda — fleHua
4.2.6 MoOLHOCTb 9NEeKTPUYECKOro ToKa
aNeKTpoaBuKyLWas cuna (aanee — 34C) u BHYTPEHHee
4.2.7 CONpoTMBAEHUE UCTOYHMKA TOKa. 3akoH OMma AnA NoAHOM
(3amkHyTOM) 3neKTpMUeckon Lenu. KopoTkoe 3amblKaHue
DNeKTPOHHaA NPOBOAUMOCTb TBEPAbIX METaNN0B.
4.2.8 3aBUCUMOCTb CONPOTUBAEHMA METaNI0B OT TeEmNepaTypsbl.
CBepxnpoBoAMMOCTb
4.2.9

INEeKTPUYECKNA TOK B Bakyyme. CBOMCTBA 3/IEKTPOHHbBIX




My4yKoB

MonynpoBoaHuKkKU. CobCTBEHHAA M NPUMECHas
4.2.10 NpPOBOAMMOCTb MNOYNPOBOAHNKOB. CBOMCTBA p-N
nepexoga. MoaynposoaHMKOBbIE NpUHOPBLI

4911 DNEeKTPUYECKMI TOK B /IEKTPONTAX. DNEKTPOAUTUYECKASA
o amccoumauma. INeKTponms

dNneKTpUYeCcKuUit ToK B razax. CamocToaTeNbHbIN U
4.2.12 HecamoCTOATENbHbIN pa3pAg. PasnnyHbie TUMbI
camocToAaTenbHOro paspaga. MonHua. Mnasma

TexHU4YeCcKMe yCTPOCTBa: ammnepmeTp, BOJIbTMETP,
PeocTaT, UCTOYHMKM TOKa, 3/1eKTPOHarpeBaTe/ibHble
4.2.13 npnbopbl, 31EKTPOOCBETUTE/IbHbIE NPUBOPLI, TEPMOMETP
COMPOTMBAEHMSA, BaKYYMHbIN AM04, TEPMUCTOPbI U
doTopesncTopbl, NOAYNPOBOAHMKOBLIV 4104, FabBaHMKA

MpakTuyeckme paboTbl. M3yyeHne cMeLaHHOoro

coeiNHEeHMA Pe3NCTOPOB.
4.2.14
U3amepeHmne C NCTOYHMKA TOKA U €ro BHYTPEHHero

conpoTmnBneHnA. Ha6mop,eHv|e 3/1EKTPO/IN3a

11 K/TACC

Kog
pasgena

4

Koanposepaemoro anemeHTa MNpoBepaemble anemeHTbl cogepKaHunA

SNEKTPOANHAMMUKA

4.3

HHH#HPar###MATHUTHOE NOJIE. SNEKTPOMATHUTHAA UHOYKLUWA

431 MOCTOAHHbIE MarHUTbI. B3aumoaeicTBMe NOCTOAHHbIX
o MarHuTOB

MarHuTHoe none. BeKTOp MarHUTHOM MHAYKLUMN.
432 MpuHLMN cynepno3numn. JIMHUM MarHUTHOM MHAYKLUWW.
o KapTvHa IMHMI MarHUTHOM MHAYKLMM NONA

NOCTOAHHbIX MAarHAUTOB

433 MarHuTHOe noJie NPOBOAHUKA C TOKOM. KapTuHa MnMHUIN

nona oaAMHHOro NpAMoOro NnpoBoAHMKa U 3aMKHYTOro




KO/bL,EBOro NPOBOAHMKA, KaTyLIKN C TOKOM. OnbIT
dpcrena. Bsaumogenictenme NpoBoAHMKOB C TOKOM

434 Cuna Amnepa, eé moaynb U HanpasaeHune
Cuna JlopeHua, eé moaynb U HanpasneHue. [IpuxeHune

4.3.5 3apArKEHHOM YacTuLbl B 04HOPOAHOM MarHUTHOM NoJie.
PaboTa cunbl JlopeHua

4.3.6 AiBNeHne 3NeKTPOMArHUTHOM MHAYKLUK

4.3.7 MOTOK BEKTOPA MAarHUTHOM MHAYKLUK

438 34C NHAYKUMK. 3aKOH 3/1EKTPOMArHUTHOM UHAYKLUN

h dapagen

Buxpesoe anexktpuyeckoe none. 34C nHAyKUUM B

4.3.9 NPOBOAHMKE, ABMKYLLEMCA NOCTYNaTe/bHO B
O4HOPOAHOM MArHUTHOM none

4.3.10 Mpasuno JleHua

43.11 NHayKTMBHOCTL. ABNeHne camonHaykuunm. 34C

e CaMOMHAYKLMM

4.3.12 DHeprna MarHUTHOroO NOANA KATYLWKM C TOKOM

43.13 DNeKTPOMarHuTHoe nose
TexHuYecKme yCTPOCTBA: NOCTOAHHbIE MarHuTbl,

4.3.14 3N1eKTPOMArHUTbI, 3/1eKTPo4BuUraTesib, yCKoputenu
3/leMeHTapPHbIX YaCTUL, MHAYKLUMOHHAA Neyb
MpaKTnyeckne paboTbl. MU3yyeHne MarHUTHOro Noss

4.3.15 KaTyLKKN C TOKOM. UccnepgoBaHue aenctama

NOCTOAHHOINO MarHnTa Ha PaMKy C TOKOM.
UccneposaHune aBneHna 3ﬂeKTpOMaFHMTHOVI MHOYKUWN

5 KOJIEBAHUA U BONHbI
Hit#Par###MEXAHUYECKUE U DNTEKTPOMATHUTHbBIE KONEBAHNA
KonebatenbHan cucrema. CBobogHble KonebaHus.
5.1 5.1.1 FapmoHuyeckme konebaHusa. MNepuog, yacTtoTa,
amnanTyaa n ¢asa konebaHum
5.1.2 MpYy*KUHHBIA MaaTHUK. MaTemaTUYeCcKMN MasTHUK




5.13

YpaBHeHWe rapMOHUYECKUX KoNnebaHui.
KnHematuueckoen guHaMmnyeckoe onmcaHue
KonebaTeNnbHOro ABUMKEHUSA

5.14

MpeBpalleHne sHeprMm Npu rapMoHMYECKNX
KonebaHunax. CBA3b aMmnAnTyAbl KonebaHuii UCXOAHOM
BE/IMUYNHDI C aMNANTYAaMM KonebaHnin eé CKopoCTU U
YyCKopeHus

5.1.5

KonebartenbHblt KOHTYp. CBOGOAHbIE
3N1eKTPOMarHuTHble KonebaHuaA B ngeanbHOM
KonebaTenbHOM KOHType. AHanorma mexay
MEXaHUYECKUMU N SNEKTPOMArHUTHbIMMU KolebaHUAMMU.
dopmyna ToMcoHa

5.1.6

3aKOH COXPaHeHWUs SHepPrum B naeanbHOM
Ko/siebaTe/IbHOM KOHType

5.1.7

BbIHY)KAEHHble MexaHuYecKkue KosiebaHma. Pe3oHaHc.
Pe3oHaHcHan KpuBaA. BbIHYXXAeHHbIe
3NEKTPOMArHUTHbIE KosiebaHus.

5.1.8

MepemeHHbIM ToK. CUHYCOMAANbHbIA NEPEMEHHbIN TOK.

5.1.9

MoLWwHOCTb NepeMeHHOro Toka. AMI'II'IMTV,D,HOe n
LI,EI\/‘ICTByI-OLLI,ee 3Ha4yeHune Cnabl TOKa N HanpAaxXeHunAa

5.1.10

TpaHcdopmaTop. MNponsBoacTBO, Nepeaaya u
notpebaeHme 3NeKTPUYECKO IHEPTUUN. DKOIOTMYECKUNE
PUCKM NPU MPOUN3BOACTBE 3/IEKTPUHECKOM SHEPTUMN.
KynbTypa MCNONb30BaHUA INEKTPOIHEPTUM B
NoBCeLHEBHOM KU3HU

5.1.11

TexHUYecKume ycTpoicTBa: cemcmorpad, 31eKTpUYecKui
3BOHOK, IMHMM 3/1eKTponepesay

5.1.12

MpakTnyeckme paboTbl. UccnepoBaHue 3aBUCMMOCTH
nepuMoaa manbix KosiebaHWi rpysa Ha HATU OT AJ/INHbI
HUTK 1 Macchl rpy3a. MccnenoBaHue nepeMeHHOro Toka
B LLENM 13 Nocsie,0BaTe/IbHO COeANHEHHbIX
KOHAEHCcaTopa, KaTyLWKKU 1 pe3ncTopa

5.2

H###HPar###MEXAHUYECKUE U SNTEKTPOMATHUTHbBIE BOJTHbI

5.21

MexaHu4ecKkue BO/IHbI, YCI0BUA PacnpoCTpaHeHus.
Mepuoga. CKOPOCTb PAacNpPOCTPaHEHWUA U A MHA BOJIHbI.




I'Iorlepequle M Npoao/sibHbie BOJIHbI

HiHPar## NnTepdepeHuma n gudpakums

5.2.2
MeXaHWYeCKUX BOSIH
593 3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3ByKa. BbicoTa TOHa.
o Tembp 3BYyKa
DNEeKTPOMArHUTHbIE BOJIHbI. YCN0BUA N3Ny4YeHUA
oy 3/IeKTPOMArHUTHbIX BOJIH. B3auMHasa opueHTaumns
o BEKTOpPOB E, B M U B 3/1€KTPOMArHMTHOM BONHE B
BaKyyme
CBOiCTBA 3N1€KTPOMArHUTHbBIX BOJIH: OTPAXKEHMe,
5.2.5 npenomaeHue, noaapmsaunsa, Andparums,
nHTepdpepeHuma. CKOPOCTb 31EKTPOMArHUTHbIX BOJIH
526 LLIKana aneKkTpomMarHUTHbIX BOJIH. [fpUMeHeHne
o 3NEeKTPOMArHUTHbIX BOJIH B TEXHUKE U BbITy
MpPUHUMMbI PagMOCBA3N U TENEBUAEHUA.
5.2.7 Pagmonokauma. dneKTpoMarHuTHoe 3arpAsHeHne
OKpY»KatoLlen cpeapbl
TexHMYecKme yCcTPoCTBa: My3blKaibHble MHCTPYMEHTbI,
528 Y/bTPa3BYKOBAaA ANATHOCTUKA B TEXHUKE U MeAULMHE,
o pagap, PaAnNonpUEMHUK, TENEBU30P, aHTEHHA, TenedoH,
CBY-neub
HHHPar##H#ONTUKA
531 MpamonnHeltHoe pacnpocTpaHeHne ceeTa B
h 0fHOpPOAHOM cpene. Jlyd ceeTa
539 OTparkeHune ceeTa. 3aKOHbI OTPAXKEHMA CBETa.
h MocTpoeHue n3obpakeHnit B NIOCKOM 3epKane
5.3 £33 MpenomneHune ceeTa. 3aKOHbI NPENOMNAEHMA CBETA.
o ABCONIOTHBIN NOKa3aTeNb NpPenoMaeHuA
534 MonHoe BHyTpeHHee oTpaXkeHue. MNpeaenbHblin yron
e NONHOrO BHYTPEHHErO OTPaXKeHMA
5.3.5 Oucnepcus ceeTta. CNoxKHbIN cocTas benoro ceeTa. LiseT
5.3.6 Cobupatowme n paccematowme AMH3bl. TOHKaA NH3a.

(DOKyCHOE pacctoAHne n onTn4yeCKaa cnna TOHKOWM




NMH3bI. MocTpoeHne n3obpakeHnin B cobnpatowmx u
paccenBatoLWmMx AMH3axX. PopmMyna TOHKOW NH3bI.
YBennyeHue, faBaeMoe JIMH30M

5.3.7

Mpeaenbl NPUMEHMMOCTN FEOMETPUYECKOM ONTUKM

5.3.8

NHTepdepeHuns ceeTa. KorepeHTHbIe UCTOYHUKMW.
Ycnosusa HabAtoAeHUA MaKCUMYMOB U MMHUMYMOB B
MHTepdepeHLMOHHON KapTUHE OT ABYX CUH(A3HbIX
KOrepeHTHbIX UCTOYHMKOB

5.3.9

Oundpakuma ceeta. AudpaKkunoHHan pewéTtka. Ycnosume
Habt04EHNA TNABHbIX MAaKCUMYMOB NPY NaLeHUM
MOHOXPOMATUYECKOro cBeTa Ha AN PAKLMOHHYIO
peLwéTky

5.3.10

MonAapusayma ceeta

5.3.11

TexHUYECKMe YyCTPOMCTBA: OYKM, Nyna, boToannapar,
NPOEKLMOHHbIV annapat, MMKPOCKON, TeNecKor,
BOJ/IOKOHHAsA ONTUKa, AMbPaAKLMOHHAA PelwéTKa,
nonapous

5.3.12

MpakTnyeckne pabotbl. M3mepeHne nokasaTtens
npenomnenus. UccnepoBaHne CBOMCTB M306parkeHU B
NNH3ax. HabnogeHne ancnepcum ceeta

3/IEMEHTbI CNELMANBHOM TEOPUM OTHOCUTE/IBHOCTH

pPaHULbl NPUMEHMMOCTHU KNACCUYECKON MEeXaHMUKMU.
MocTynaTtbl TEOPUM OTHOCUTENIBHOCTM: MHBAPUAHTHOCTb

6.1
MOAY/IA CKOPOCTU CBETA B BaKyyMe, MPUHLMN
OTHOCUTENIbHOCTU DNHLITEHA
6
6.2 OTHOCUTENbHOCTb O4HOBPEMEHHOCTU. 3amea/ieHne
' BPEMEHW U COKpaLLeHMe O/INHbI
6.3 DHeprua n mnynbc cBoboAHOM YacTULbI
6.4 CBs3b Maccbl € 3Hepruein 1 uMmnyabcom ceobogHoM
' YacTULbl. IHEPIrMA NOKOA CBOOOAHOM YacTULbI
7 KBAHTOBAA ®U3NKA
21 H##Par#HHONEMEHTbI KBAHTOBOW ONTUKM

7.1.1

doToHbl. Popmyna MNnaHKa cBA3M 3HeprnmM GoToHa C ero




YacTOTOMW. dHeprusa U nmnyabc GoToHa

OTKpbITUE 1 nccnesoBaHune ¢potoadpdekTa. OnbiTol A.T.

7.1.2
CroneTtoBa. 3akoHbl poToadPekTa
713 YpaBHeHuMe INHWTeNMHa gna poTtoaddeKkTta. «KpacHas
o rpaHuua» potosadpdekra
7.1.4 [asneHue ceeta. OnbiThl M.H. /lebeaesa
7.1.5 Xumunueckoe aencrTeme ceeta
716 TexHnueckune ycTpoiictea: ¢poToaNneMeHT, GOToAaTUMK,
o conHeyHas baTapes, CBETOAMOL,
CTPOEHUE ATOMA
Moaenb atoma TomcoHa. OnbITbl Pesepdopaa no
7.21 nccneaoBaHUIO CTPOEHUA aToma. MNaaHeTapHaa moaenb
aToma
MocTynatbl bopa. U3nyyeHne u nornoweHne G¢oOTOHOB
295 npu nepexoge aToma ¢ 04HOro YPOBHS 3HEPTUN Ha
o Apyroi. Buabl cnektpos. CNeKkTp ypoBHEN 3HEpPrum
aToma Boaoposa
7.2 BonHoBble cBolicTBa YacTmL,. BonHbl ge bpoiins.
7.2.3 KopnycKkynapHo-BosHOBOW Ayanmsm. Aundpakuyma
3NEKTPOHOB Ha KpUcTannax
294 CnNoHTaHHOE W BbIHYXAEHHOE U3NTyyeHue. YCTPONCTBO U
o npuHUMN paboTbl Nasepa
795 TexHMYecKme yCTPOIMCTBA: CNEKTPasIbHbIN aHanm3
o (cnekTpockon), nasep, KBAHTOBbI KOMMNbIOTEP
_— MpaKTuyeckne pabotbl. HabaogeHne nMHenyaToro
o cnekTpa
ATOMHOE A4PO
231 MeTozabl HabAAEHUA U PETUCTPALUN SNEMEHTAPHbBIX
7.3 o yacTuy,
OTKpbITME pagmoakTueHocTh. OnbiTbl Pesepdopaa no
7.3.2

onpeaeneHuno CoOCTaBa PagUoaKTUBHOIO N3YYEeHUS.
CsolicTa anbda-, beta-, ramma-usnydyeHus. Bananue




PaanN0OaKTUBHOCTU HA XUBbIE OPraHn3mbl

OTKpbITME NPOTOHA W HENTPOHA. HyKNOHHasA moaenb

7.3.3 anpa MenseHbepra — MBaHeHKo. 3apaa sgpa. Maccosoe
yucno aapa. N3otonbl
Anbda-pacnag. INeKTPOHHbLIN U NO3UTPOHHbIN 6eTa-
7.3.4 pacnag. lamma-nsnyyeHue. 3aKOH PaANOAKTUBHOIO
pacnaga
735 DHepruA cBA3M HYKNOHOB B AApe. AaepHble cunbl.
o [NedeKkT macchl Agpa
7.3.6 AnepHble peakunun. [leneHne n cuHTes aaep
ApepHbIv peakTop. TepmoasepHblit cnHTes. Mpobaemol
7.3.7 N NepCneKTUBbI A4EPHON SHEPTETUKM. IKONOTUYECKMe
ACMeKTbl A4EPHON SHEPreTUKK
73.8 dnemeHTapHble YacTuubl. OTKpbITUE NO3UTPOHA.
o dyHAameHTaIbHble B3aMMOAEeNCTBUA
23.9 TexHUYecKme ycTpoICTBa: A03MMETP, Kamepa BuabcoHa,
h AfepHbIN peakTop, aTomHaa 6omba
23.10 MpakTnyeckue paboTbl. UccnenoBaHne TpeKOB YacTuL,

(no rotoBbIM doTOrpadmam)

SNEMEHTbI ACTPO®U3NKU

Bua 3BésgHoro Heba. Co3Be3amsn, ApKue 3Bé3 b,

8.1
NnaaHeTbl, UX BUANMOE ABUNKEHMNE
ConHeyHas cuctema. MaaHeTbl 3eMHOM rpynnbl.

8.2 MnaHeTbI-rMraHTbl U X CNYTHUKN, Kap/IMKOBbIE NAaHeTbl.
Manbie Tena ConHeYHOM cnucTembl

8.3 ConHuge, potochepa n atmocdepa. ConHeyHan

' aKTUBHOCTb

8.4 UCcToUHMK aHeprumn ConHua u 3B€34,
3BE34bl, UX OCHOBHbIE XapPaKTEPUCTUKN: Mmacca,
CBETMMOCTb, paguyc, TemnepaTypa, UX B3aMMOCBA3b.

8.5

[unarpamma «cnekTpasibHbliA KNacc — CBETUMOCTbY.
3B€3abl rNaBHOM Noc/sen0BaTe/IbHOCTU. 3aBUCMMOCTb
«Macca — CBETUMOCTb» ANA 3BE34, rnaBHOM




nocnenoBaTte/sibHOCTU

8.6

HHHPar###BHyTpeHHee cTpoeHme 3B€34. CoBpemMeHHble
npeAcTaBAEHNA O MPOUCXOXKAEHUUN 1 3BoaoLMK ConHua
M 3B€374,. JTanbl }XNU3HM 3BE3L,

8.7

MneuHblii MNyTb — Hawa ManakTMka. CnupanbHas
CTPYKTypa lanakTukn, pacnpeaeneHune 38ésa, rasa u
nbian. MonoxeHue u asuxeHne ConHua B NanakTuke.
Mnockasa n coepuyeckan nogcucremol FanakTmkm

8.8

Tunbl ranakTuUK. PagmMoranaktnku n keasapbl. YEpHbIe
Ablpbl B AAPaAX raflakTuK

8.9

BceneHHas. PacwupeHue BceneHHol. 3akoH Xab6na.
PasberaHue ranakTuk. BospacT u paguyc BceneHHon,
Teopus bosnbluoro B3pbiBa. Moaenb «ropsayen
BceneHHoM». PennKkroBoe nsnyyeHune

8.10

MacwTabHasn cTpyKTypa BceneHHoin. MeTaranakTuka.
HepelwéHHble npobaembl aCTPOHOMMUM




MPOBEPAEMBIE HA EM3 MO ®U3MKE TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kog,
NnpoBepsemMoro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpegMeTHbIM pe3ynbTaTaM 0CBOEHMUA OCHOBHOM
obpasoBaTesibHOMN NporpaMmmsbl cpeaHero obuiero obpasoBaHus

ChopMMPOBAHHOCTb YMEHMIA pacrno3HaBaTb Gpu3nYeckme ABNeHus (Npouecchl) n
06bACHATbL MX Ha OCHOBE M3YYeHHbIX 3aKOHOB

BnageHue ocHoBoMofaralowmmm GUsMYecKMMmn NOHATUAMU U BEANYMHAMM,
XapaKTepusyowmmmn Grusnyeckme npoLecchbl

ChopmMpoBaHHOCTb YMEHUIN MPUMEHATb 3aKOHbI K/TACCUYECKON MEXAHUKM,
MOJIEKYNSAPHON PU3UKN U TEPMOAMHAMMUKN, SNEKTPOANHAMMKM, KBAHTOBOM
dU3nKM Ana aHann3a n 06bACHEHUA ABIEHUI MUKPOMMPA, MaKPOMMpPa U
Meramupa, pasimyaTb ycaoBuA (rpaHuLbl, 061acT) NPUMEHUMOCTU GU3NYECKUX
33aKOHOB, NOHMMaTb BCeOOLWMI XxapaKkTep GpyHAAMEHTANbHbIX 3aKOHOB U
OrPaHNYEHHOCTb MCMOJIb30BAHMA YACTHbIX 3aKOHOB; aHaNM3MpPOBaTb PU3nYecKkme
NPOLLECChI, UCNO/Ib3YA OCHOBHbIE NOMIOXKEHUA, 3aKOHbI U 3AKOHOMEPHOCTHU

CHopMMUPOBAHHOCTb YMEHWA Pa3inyaTb YCAOBUS MPUMEHUMOCTU MoAeNel
dU3NYECKUX TeN U NPOLLECCOB (ABNEHWUIA)

ChopMMPOBAHHOCTb YMEHMA peLlaTb PacyYETHbIE 334a4M C ABHO 3a4aHHOM U
HesIBHO 3a4aHHOM PU3NYECKOWM MOAEe/bio: HAa OCHOBaHMM aHaIM3a YCN0BUA
BbIGMpaTb PU3MYECKME MOLEeNU, OTBeYatoLMe TpeboBaHMAM 3a43a4u, MPUMEHATb
dbopmybl, 3aKOHbI, 3aKOHOMEPHOCTHU U NOCTYNATbl GU3NYECKMX TEOPUIA NPU
MCNo/b30BaHUM MaTEMATMYECKUX METOA0B peLleHns 3a4a4, NPOBOANTb
PacYéTbl HA OCHOBAHMM MMEIOLLIMXCA AAHHbIX, aHANN3UPOBATL Pe3yNbTaThbl U
KOPPEKTMPOBaTb METOAbl PELLUEHUA C YYETOM MOAYHEHHbIX Pe3y/1bTaToB

PewaTb KayecTBeHHble 3a4a4m, Tpebyowme NpUMMeHeHUA 3HaHWUIA U3 PasHbIX
pasfesioB LWKObHOMO Kypca PU3MKK, a TaK:Ke MHTerpaumum sHaHui us gpyrmx
npeamMeToB eCTeCTBEHHOHAYYHOrO UMK/A: BbICTPAMUBATb JIOTMYECKYIO LLENOYKY
paccy*KAeHUI C ONopPo HA U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U PpUsnyeckme
AB/IeHNA

BnageHne oCHOBHbIMU METOAAaMM HAy4HOro NO3HaHMA, UCMO/Ib3yEeMbIMU B
du3MKe: NpoBOAMUTL NPAMbIE U KOCBEHHbIE U3MEPEHUA PUINYECKUX BESINYUH,
BblIOMpPAn ONTMMA/IbHbLIN CNOCOD M3MEPEHUA U UCNO/b3YSA U3BECTHbIE METOAbI
OLLeHKM NorpeLHocTe MU3MepeHN, NPOBOAMUTbL UCC/IeA0BaHNE 3aBUCMMOCTEN
dU3NYECKUX BENNYMH C UCMO/Ib30BAHUEM NPAMbIX U3MEPEHUN, 0BBACHATD
Noay4YeHHble pe3y/ibTaTbl, UCMOJb3yA PU3MYECKME TEOPUN, 3aKOHbI U MOHATUA, U
Aenatb BbiBOAbl; cOb0A4aTh NpaBua 6esonacHoro Tpyaa npu NpoBeaeHnK




nccneaoBaHUii B pamKax y4ebHOro skcnepumeHTa n yyebHo-
nccnenoBaTeNbCKOM AEATeIbHOCTU C UCMONb30BaHNEM LN POBbIX
N3MepUTEIbHbIX YCTPOMCTB U NabopaTtopHOro ob6opyaoBaHus

ChopmMpPOBaHHOCTb YMEHUI aHaIN3UPOBATb M OLleHUBaTb NOCAeACTBUSA
6bITOBOM M NPON3BOACTBEHHOM AEATENbHOCTN YeNoBeKa, CBA3aHHOM C
dur3MUeCKMMM NpoLeccamu, C MO3ULMIA SKo0rMYecKoln 6esonacHoCTy;
npeAcTaBAeHUiA O PaLMOHaNbHOM NPUPOAOMNO/Ib30BaHMM, a TaKKe PasyMHOM
NCMNONb30BaHNN AOCTUKEHUI HAaYKM U TEXHONOTMI ANA AafbHeLero passuTmsa
yenoseyeckoro obuiectsa

OBnageHue pasnnyHbIMmn cnocobamm paboTbl ¢ MHOpmMmaumein pusnyeckoro
CoAEepPKAHMA C UCMONb30BAHNEM COBPEMEHHbBIX UHPOPMALMOHHbIX TEXHONOMU;
pasBUTUE YMEHWUI KPUTUYECKOTO aHaNMN3a U OLEHKN LOCTOBEPHOCTH
nosy4yaemoit nHbopmauum

10

ChopMUPOBAHHOCTb YMEHMN MPUMEHATb OCHOBOMO1aratowme
aCTPOHOMMYECKME NOHATUA, TEOPUN U 3aKOHbI ANA aHaM3a U 06 bACHEHUA
dM3MYECKMX NPOLLECCOB, NPOUCXOAALLMX Ha 3BE34aX, B 3BE3AHbIX CUCTEMAX, B
MeKrafaKTU4ecKom cpeae; ABUKEHUA HebeCHbIX Te, 3BOIOLMM 3BE3A, U
BceneHHow




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA ET3 MO ®U3NKE

Kog
pasgena/Tem
bl

Kopg
3fiemeHTa

MpoBepaemblii 3N1EMEHT COAEPNKAHMA

MEXAHUKA

11

KUHEMATUKA

1.1.1

MexaHunyeckoe asmxeHne. OTHOCUTENBHOCTb MEXaHUYECKOro
ABuxeHua. Cuctema OTCYETa

1.1.2

MaTepmaanaﬂ TOYKa.

E€ pannyc-BeKTop:
F(z)=(xlz) p(r ) =(2)),

TpaeKTopIIA,

[IepEMEIICHIIE:

= (Ax, Ay, Az),

yTE.
CroeHIle [lepeMeleHHit:

— s

=4 +4

2

1.1.3

CKOpPOCTb MaTepUanbHOM TOYKMK:

U = _L =X, aHalorm4HO v, =V, U.=Z/

CrozeHIe CKOpocTeil: o, =0, + 0, .

BbluMcneHne nepemeLLeHma N NyTU MaTepuasbHOM TOYKKU Npu




NPAMOJIMHEMHOM ABUXKEHUM BLO/b OCU X MO rpadMKy 3aBUCUMOCTU
ux(t)

- _ AD _,
VekopeHIe MaTepHaTbHOIT TOUKIL: d = ?L =g, = (ﬂ,
2 I
1.1.4
Au o, :
a =—2 =(uv, ) ". aHANOIMYHO a, =(v, |', a.=(v.)".
At Ar—{ ) )
115

PaBHOMepHOE NPAMOMHENHOE ABUKEHNUE:!

X(t):XO+voxt

x(t)=

0oX

t

v, (t)—v, ,=const




(t)

Ox

const

1.1.6

PaBHOYyCcKOpeHHOe ﬂpﬂMOﬂMHEVIHOE ABUXeHNe:

at’
i) =x +0L I+—
(=x,+uv,, -

v(t)=uvu, +at
a, = const

-

v;, — vl =2a (x,—x,)

ix T 4L i

]._.[pII IBILKCHINI B OTHOM HAMIPABICHIII IIVIE S =

U, + U,

Y




1.1.7

CsobogHoe nageHue. YckopeHue cBoboaHOro nageHus.

O Xo x
[BuKeHue Tena, 6pPoLWeHHOro Nog yriom o K rOpuU30HTY:

".1'(2‘) =X, Uyt =2 +tU,cosa-7t

5 -

gt .
vty =y, +U,t +-1T =y, +Usina-f—

[Fs]
~—

Iw-.I'|

Iful. )=y, =v,cosa
|0 (1) =0y, + g, =y,sina— gt

-

ffq

-:I ¥ - D

= const

¥

g
g

1.1.8

KpuBoanHenHoe aBuxKeHue. [IBMxKeHMe MmaTepuasbHON TOYKKN NO
OKPYKHOCTH.

YrnoBsas v AMHeMHan CKOPOCTb TOYKMH:

v=wR

wR

Mpn paBHOMEPHOM ABUXKEHMNN TOUKU MO OKPYKHOCTU

w:g£=2nv
T




21

21V

. LeHTpocTpemutenbHoe yCKOpeHue TOYKM:

2
v 2
a,=—==0R

R

uc




R

. MonHoe ycKopeHne maTepuasibHOM TOYKK

1.1.9

Teépaoe Teno. [octynatenbHoe 1 BpawaTebHOe ABUXKEHUE
TBEPAOro Tena

1.2

ANHAMUKA

1.21

NHepumanbHble cuctembl oTcuéTa. MNepBblit 3aKoH HbloToHa.
MpuHLUMN oTHOCUTENbHOCTU Manunesn

1.2.2

Macca Ttena. [MNOTHOCTbL BewecTsa:

p:

<|3




1.2.3

Cwna. MpuHUMN cynepno3nummn cUn:

FpaBHOAeﬁCTB:F1+F2+"'
F

paBHOAENCTB

F




1.2.4

BTopow 3akoH HbloToHa: a4na matepuanbHoi Toukn B UCO

F,=ma,







At
npu
F =const
F
const
-—
Fl: le

TpeTuii 3akoH HblOTOHA A1 MaTepuanbHbIX TOYEK:

1.2.5 F,=—F,
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1.2.6

3aKoH BCEMUPHOIO TATOTEHUA: CUNbI NPUTAXKEHNA MeXay
TOYE€YHbIMN MaCCaMM pPaBHbI

m,m,
2
R

F=G




Cvna Taxectn. LeHTp TaXKecTn Tena. 3aBUCMMOCTb CUJIbl TAMKECTU OT
BbICOTbI h Hag NOBEPXHOCTLIO NAaHeTbl pagmnycom RO:
mg= GMm
- 2
(Ry+h)




mg

h)

GMm

Cwna ynpyrocTtu. 3akoH lNyKa:
1.2.7
F =—kx




—kx

1.2.8

Cuna TpeHua. Cyxoe TpeHwue.
Cuna TpeHUA CKONbXKeHUA:

F.,=uN

™

1\

Cuna TPEeHNA NOKOoA:

F_<uN

™=




™

<
uN
KoadpdumumneHT TpeHun
JasneHue:
— Fl
P=75
p
1.2.9 S
F




1.3

CTATUKA

1.3.1

F
MoOMeHT cnbl OTHOCUTENBHO OCU BPaLLEHUA:

M| =Fl, rae | — nnevo cunsl

F

OTHOCUTENIbHO OCU, Mpoxoasalleit Yepes Touky O nepneHANKYNAAPHO
PUCYHKY

1.3.2

LleHTp macc Tena. LleHTp macc cuctembl MaTepuabHbIX TOYEK










B 0iHOPOAHOM MONE TAMKECTH

(g=const)
(

g

const)

LEeHTP MacC Tena coBnagaeT C ero UEHTPOM TAXKECTU

133

Ycnosua pasHoBecusa TBépgoro Tena 8 NCO:

(M, +M, +...=0

\F,+F,+...=0

HH#Par#H#1.3.
4

3aKoH lMackana

H#H#Par###1.3.

[asneHue B }uaKkoctn, nokosuwemncs s UCO:




P=pytpgh

pgh

HHHPar###1.3.
6

3aKkoH Apxumepaa:

F,x=—P

BbIT€CH

Apx




BbITECH

€Ccnm Teno 1 XKmnakoctb nokoatca 8 UCO, To

FApx = pg VBblTeCH

Apx

pgVv

BbITECH




Ycnosue naaBaHuA Ten

14

3AKOHbl COXPAHEHWA B MEXAHUKE

H#it#Par#H#1.4.
1

Mmnynbc matepuanbHOW TOYKM:

p=mv

HHHPart###1.4.
2

Mmnynbc cuctemsol Ten:

p:p1+p2+...







HHHPar###1.4.
3

3aKOH U3MeHeHuA n COXpaHeHNA nmnynbca:

B NICO

Ap=A(p,+p,+..)=F

A

1 BHelH

At+F

2 BHelIH

At+...




1BHeLWwH




At

2BHELWH

At

’

B MCO, ecnn

Ap=A(p,+p,+..




A




, €CK

1BHeLHH+ 2BHELLIH+"' -

1BHELWH

2BHELWH




PeakTnsHoe aBumxeHue

##HPar###1.4.
4

Ar x
PaboTa cuibl Ha Manom nepemelL.eHnK:

,-1:|P:|-|.-i'-.f|-cc|5 a=F, -Ax

1.4.5

Q
=)
el

MowHoCTb cnnbl:
ecnu 3a Bpems

At

At

pa60Ta CHUibl UI3MEHAETCA Ha , TO MOLWHOCTb CUNbI

AA4

p===
At Ar—d)

=F-vu-cosa




KnHeTnueckas Heprmna N\aTepmaanoﬁ TOYKWU:

EKI/IH:
2 2m

KWH

1.4.6

mv




2m

3aKOH M3MEHEeHMA KUHETUYECKOM SHEPTUM CUCTEMbI MaTepUaNbHbIX
Toyek: B MCO AEKMH = Al + A2 + ...

1.4.7

MoTeHUWanbHaa saHeprua:

ANnAa NoTeHUMaNbHbIX CUN

A 12 =E 1morenr; E2 TIOTeHL} =6 A El‘lOTEHL[

12




1noTeHy,

2noTeHy,

AE

noTeHL,

MoTeHuManbHaa sHepPrua maTepmasabHOM TOYKN B OAHOPOAHOM Mnoe
TAMKECTU:

E =mgh

TIOTeHI]

noTeHL,




mgh

MoTeHuunanbHas aHeprua ynpyro 4ehopmM1MpPoBaHHOrO Tena:

k x°
Enm‘enu = P)
E
noTeHL,
2
kx




3aKOH U3MeHeHUA n COXpaHeHUnA MexaHUYecKom Heprunu:

Enex = Exmn + Ermre:-m;-u

1.4.8 B IICO AE,ex = Agcex menoresn. cans
B IICO AE,x = 0, eClIl Ascex genoresm cax = 0
1.5 MEXAHWNYECKUE KONEBAHWA U BOJTHbI
1.5.1 FapmMoHUYecKue KonebaHua MaTepuanbHOM TOYKU. AMNAUTYAa 1

daza KonebaHuit. KnuHemaTnyeckoe onncaHue:

x(7) = Asin| ot +o@,)

v () =x'.

alf=(v. ), =—oxf)=a +0°x=0.
roe X - CMeleHune U3 paBHoBecus.
JvHamunyeckoe onucaHue:

ma,=—kx,

ma

—kx,

roe




k=mw

mw

. 9TO 3HAYUT, YTO

F,=—kx.

—kx.

JHepreTUYECKOe onmcaHue (3aKOH COXpaHEeHNA MexaHUYeCcKom
aHepruum):

2 2 2 2

CBA3b aMNANTYAbl KoJlebaHMI CMeLLeHNA MaTePMabHON TOUKM C
aMNANTYAaMM KoiebaHU e€ CKOPOCTU U YCKOPEHUSA:




v =04, a_ =oA4

max

Mepunopa v yactoTa KonebaHuin:

e W
v

D

Mepuoa manbix CBO6OAHbIX KonebaHMin maTemaTMyeckoro
MaATHUKaA:

1.5.2 72l
£

Mepuog, cBO6OAHbIX KONEOAHUIN NPYKUHHOTO MAsSITHUKA:

m
T =2n |—
i
153 BbIHYXAeHHble KonebaHus. PesoHaHc. PesoHaHCHas KpuBas

MonepeyHble M NPoJOAbHbIE BOAHbI. CKOPOCTb PacnpOCTPaAHEHUA U
O/IMHA BOJIHbI:

7\=vT=2
v

154

vT




UHTepdepeHLma n andpakumsa BoAH
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3ByK. CKOpOCTb 3BYKa

MOJEKYNIAPHAA ®U3NKA. TEPMOOVNHAMUKA

2.1

MOJTEKYJIAPHAA ®U3NKA

2.11

Mogaenu CTpoeHuA ra3os, *KUaKkocten n TBEpablx Ten. MycTb
TepmoguHamuyeckasa cuctema (teno) coctomt ns N oguMHaAKOBbIX
monekyn. Toraa KonmMyecTBo BeLecTsa

N
y=—=
NA

= |3




roe




—y4uncno Agoragpo, m — macca cuctembl (Tena),

U

u

— MOJ1ApHaA MaccCa BellecCTBa

2.1.2 Tennosoe ABUKEHME aTOMOB M MONEKYN BELLECTBA
2.1.3 B3amMmoaencTeme 4acTul, Bell,ecTsa
2.1.4 Anddysma. bpoyHoBCKOE ABUKEHME
2.1.5 Mopenb ngeanoHoro rasa 8 MKT
CBA3b MeXKay AaBNeHUEM U CpefHelt KUHETUYECKOM aHepruemn
NoCTynaTesIbHOro TeMN/J0BOro ABUXKEHUA MOJIEKY MAEANbHOTIO ra3a
(ocHoBHOE ypaBHeHne MKT):
p L= 2n | M2\ _2, ¢
30 302 )
roe mO — macca O4HON MONEKYbI,
2.1.6




- KOHLLEHTPaLMUA MONEKYN

2.1.7 AbcontoTHaa Temnepatypa: T =t +273K
CBA3b TEMMepaTypbl rasa co cpeaHein KNHETUYECKOM aHeprmen
MocTynaTeIbHOro TEMN/IOBOTO ABUMKEHWUA €70 MOJIEKY:
— (mp?*) 3
2.1.8 Eo=| —— | =5 KT
2.1.9 YpaBHeHue p = nkT

2.1.10

Mogaenb ngeanbHOro rasa B TepMogMHaMuKe:




( Vpaprerse Merreeesa — Kareipora
| BeIpeukeHHe U1 BHYTPeHHEH SHEPIHH
VpaBreHne MeHeneepa — KnanelipoHa (IpHMEHHM
3aIIICH):
pRT

pV=%RT — vRT = NKT, p=E=

BrIpaskeHne 1714 BHYTpeHHell 3Heprin 0JHOATOMHOTO

raza (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%11RT— NKT = iERI vCUT=%pV

2

2.1.11

3aKOH [JanbToHa oA faBaeHua cmecu pa3peXeHHbIX ra3os:

P=pitp,*t...




2.1.12

M3onpouecchl B paspeskeHHOM rase ¢ NOCTOAHHbIM YUCIOM MOJIEKY
N (C NOCTOAHHBIM KOMYECTBOM BeLLEecTsa v):

nsotepma (T = const): pV = const,

nsoxopa (V = const):

P — const
T




const

’

nsobapa (p = const):

\4
—=const
T

T

\Y

const

Ipaduueckoe npeacraBaeHne nsonpoueccos Ha pV-, pT- n VT-
Auarpammax.

Ob6benHEHHbI ra30Bbl 3aKOH:

pvV _
——=const
T




pVv

const

AnAa NoCTOAHHOro Koainm4yecTBa BellecTBa V.

2.1.13

HacbilweHHble U HeHACbIWeHHble napbl. KayecTBeHHaA 3aBUCMMOCTb
NNOTHOCTU U AaBNEHNA HACbIWEHHOTO Napa OT TemnepaTtypbl, X
He3aBMCUMOCTb OT 06bEMa HacCblWEHHOro napa

2.1.14

Bna*kHOCTb BO34yXa.

OTHOCKTENbHAA BNAXKHOCTb:

PoapalT)  _ PralT)
T) T)

o=

p HacblIIapa ( p HacbIIrIapa (




HacbiWwnap
d

(T)

napa

(T)

HacbiWwnap
d

(T)




napa

(T)

M3meHeHune arperaTtHbIX COCTOSIHUM BewecTBa: ncnapeHume n

2.1.15
KOHAEeHcaumaA, KUneHme XuaKkoctu
9116 MN3meHeHuMe arperaTHbIX COCTOAHWUI BELLLECTBA: NAaBAeHNe U
o KpUcTanamsaumsa
2.1.17 MpeobpasoBaHune saHeprum B Ppa3oBbix Nepexonax
2.2 TEPMOOVNHAMMUKA
2.2.1 Tennosoe paBHOBecue 1 TemnepaTypa
2.2.2 BHYTpeHHAA sHeprua
223 Tennonepenaya Kak cnocob N3mMeHeHUs BHYTPEHHEN sHeprun 6es
o coseplueHna paboTbl. KOHBEKLMA, TENIONPOBOAHOCTb, U3yYeHne
Konunyectso TennoTol.
YaenbHaa Tenn10€MKOCTb BeLecTsa C:
Q=cmAT
2.2.4




cmAT

2.2.5

YaenbHana TennoTta napoobpasosaHus L: Q = Lm.
YpenvHana Tennota naasneHma A: Q = Am.

YaenoHaa tennoTa CropaHua Tonaumea q: Q= aqm

2.2.6

dnemeHTapHas paboTa B TEPMOAMHAMMUKE:

A=pAV

pAV

BblumcneHne paboTbl No rpaduKy npouecca Ha pV-anarpamme

2.2.7

MepBblii 3aKOH TEPMOANHAMMUKMK:

Q12:AU12+A12:< Uz_U1)+A12

12

AU




12

12




12

Agmnabara:

Q,=0 A12:(U1_U2):AU12

12

12




AU

12

2.2.8

BTopoli 3aKoH TepmogmMHamuKku. HeobpaTnmble npouecchl

2.2.9

MpuHUMNbI AecTBUA TenoBbiXx MawnH. KMA:




n= ABELLHJCI'[ _ Quarp _|Qx-:n| —1— |Qx{:n|
Qum Qum QHE.I."'F

2.2.10

MaKcumanbHoe 3HaveHune KMA. Unkn KapHo:

HaTp

T

HTD HITD

T, _'Txmt T,

Mmax N = Ny, =

2.2.11

YpaBHeHue Tennosoro 6anaHca:

Q,+Q,+Q,;+...=0




+

0
3 SNNEKTPOANHAMUKA
3.1 SNTEKTPUYECKOE NONE

dneKTpu3aums Ten 1 eé NpoaBAeHUA. DNeKTpUYecKknin 3apaa. sa

3.1.1 BMAA 3apAaa. DNeMeHTaPHbIN SN1eKTPUYEeCcKuii 3apsag,. 3akoH
COXPAHEHMA 3NEKTPMYECKOro 3apaaa
B3aumogemncteune 3apano.. ToueyHble 3apaabl. 3aKoH KynoHa:
B OAHOPOAHOM BELLECTBE C ANINEKTPUYECKOM NPOHULAEMOCTbIO
£
3.1.2
€
{? '|q-. 1 {? " {?1
}_,— — FI.' 1 - 2l _ i 1 L 2
g dmes, I~
3.1.3 dneKkTpuyeckoe none. Ero gencrene Ha anekTpuyeckue 3apaabl
3.14 HanpaXEHHOCTb 3/1eKTPMUYECKOro Nona:




F

E=
q MPOOHBIi
E
q
NPOOGHbIN




MNone ToyeyHoro 3apAaga:

_p 4

E=k%
r

E

r

k

r

2

q

oAHOpoAHOE Mnone:




E=const.

const.

KapTWHbI IMHUI HaNPSAXEHHOCTU 3TUX NoNek

MNoTeHunanbHOCTL 3NNEKTPOCTATUYECKOIO NOoA.

PasHocTb noTeHumManos n HanpAaxeHwme:

A12:CI(¢1_¢2):_QA¢ZQU-

12
3.15

a(d




qu.

NoTeHunanbHan 3HEeprunAa 3apAaga B 3/1IEKTPOCTATUHECKOM NoNe:

W=q¢

ad




MoTeHuUWan aneKTpocTaTMYeCcKoro Nona:

_w
¢CI
¢
q
W

CBA3b HANPAXEHHOCTU NOAA U PA3HOCTM NOTEHLMANOB ANA
OA4HOPOAHOIO 3/IEKTPOCTATUHECKOTO NoNA: U=Ed

3.1.6 MpUHLMA cynepnosnuum aNeKTpUYecknx nonen:




E=E +E,+...,¢0=¢,+¢,+...




3.1.7

MpoBOAHWKM B 31EKTPOCTAaTUYECKOM NONeE.

Ycnosue paBHOBeCUA 3apAL0B: BHYTPU NPOBOAHMKA

E*=0




0

, BHYTPM 1 Ha NOBEPXHOCTM NPOBOAHMKA ¢ = const

3.1.8

LANaNeKTpUKKN B aNeKTpOCTaTMYeCKOM nose. nanekrpuyeckas
NPOHNLLAEMOCTb BeLleCTBa €

3.19

KoHzeHcaTop. DNeKTPOEMKOCTb KOHAEHCATOpa:

c=4
U




3J'IEKTpOéMKOCTb N/I0OCKOro KoHAeHCaTopa:

€E

eC




3.1.10

MapannenbHoe coeguHeHWe KOHAEHCaTOPOB:

q=q,+q,+...,U,=U,=...,C —C,+C,+...

* > ™~ mapann




napann




MNocneposaTtenbHoe coeanHEHUE KOHAEHCATO pos.:







nocn




3.1.11

3Heprvm 3apAXEeHHOro KoHAeHCcaTopa:

2
4q

_qU_CU"_

WC
2 2 2C




qu

Cu




2C

3.2

3AKOHbI MOCTOAHHOIO TOKA

Cwvna Toka:
|
3.2.1 A0
MocToAHHBIM TOK: | = const
[NnAa nocToAHHOro Toka g = It
3.2.2 YcnoBuA cylw,ectBOBaHUA 3N1EKTPUYECKOrO TOKA.




Hanpsaxexnne U n 34CE

3.2.3

3akoH Oma 4n4a yyacTka uenu:

3.24

3/'IeKTpW-IeCKOE conpoTusBneHune. 3aBUCUMMOCTb conpoTtmnsneHnA
O4HOPOAHOro NPOBOAHMKA OT €ro A/NHbI U ceyeHuna. YaenoHoe
conpoTmBneHmne selecrtsa.




3.2.5

UcTtouHnkm Toka. C NCTOYHMKA TOKa:

E _ CTOPOHHUXCHUJT
q

E

q




CTOPOHHUXCH
n

BHyTDEHHee conpotnBneHne NCTOYHMKa TOKa

3.2.6

3akoH Oma Ans NonHoM (3aMKHYTOM) aneKkTpudyeckor uenu: E=IR +

Ir, oTKyAa

—E
Rr

|

Rr




3.2.7

MapannenbHoe coegmMHeHMe NPOBOAHUKOB:

I=11+12+..,Ul=U2=..,

napann







MocneposaTtenbHoe coegnMHeHNe NPOBOAHNKOB:
U=Ul+U2+.,11=12=..,,

R =R+ R,+...

noca

nocn




3.2.8 PaboTa anekTpuyeckoro Toka: A = |Ut.
3akoH [xkoyna — JleHua:

Q=I’Rt

Rt

Ha pe3ucrtope

2

R:Q:A:IZRtZIUtZ%t




Rt

3.29

MOLWHOCTb 31eKTPUYECKOoro ToKa:




A4

At Ar—sl)

P =1U

Tennosaa MOLWHOCTb, BblgenAeman Ha pe3uncTope:

(=]

p-rr=L -
R

MOLWHOCTb UCTOYHMKA TOKA:

3.2.10

CB06OAHbIE HOCUTEIN ITIEKTPUYECKUX 3apAA0B B NPOBOAHUKAX.
MexaHW3Mbl NPOBOANMOCTU TBEPAbIX METANN0B, PAaCTBOPOB U
pacnnaBoB 3N1EKTPO/IUTOB, ra3oBs. MoNyNpPoOBOAHUKM.
MonynpoBoAHUKOBLIN AMoA4,

3.3

MATHUTHOE NOJE

3.3.1

MexaHun4yecKkoe B3aumoaeincTeme marHutos. MarHMTHoe none.

BEKTOP MarHUTHOM MHAYKLMU. MPUHLMN CyNnepno3nLLMM MarHUTHbIX

nonen:

B=B,+B,+...




JINHUU UHAYKUMU MarHUTHOTO nona. KapTUHa AMHUIA MHAYKUUK
MarHMTHOro NoJiA NoJI0COBOro M NOAKOBOOOPA3HOIro NOCTOAHHbIX
MarHuToB

OnbiT 3pCTe,u,a. MarHuTHoe nose NpoBoAHUKA C TOKOM. KapTuHa

3.3.2 JIMHUIA MHAYKUUWN MarHUTHOMO NOoAs AJIMHHOIO NPAMOro NPOBOAHUKA
M 3aMKHYTOrO KONbL,EBOro NPOBOAHMKA, KAaTYLLIKM C TOKOM
Cvna Amnepa, e€ HanpaBaeHne N BeNNYNHA:

3.3.3

F ,=IBlsina




IBlsina

, TOe O — yro/ Mexay Hanpas/iieHnem NpoBOAHUKA U BEKTOPOM

B

334

Cwna JlopeHua, eé HanpaB/ieHNe 1 Ben4nHa:

F,,=/q/VvBsina

Nop




|q|vBsina

roe o —yron mexay Bekrtopamum

1%

. ﬂ'BVI)'KeHVIe 3apFI)KEHHOl‘/J1 4acTthubl B OAHOPOAHOM MArHUTHOM nose

3.4

SNEKTPOMATHUTHAA UHAOYKLNA

341

MOTOK BEKTOPA MArHUTHOM MHAYKLNK:

® =B, S=BScosa




BScosa

3.4.2 fAiBNeHMe 3NeKTPOMarHMTHOM nHaykumn. 34C nHayKumnm
3aKOH 31eKTPOMAarHUTHOM MHAYKuMn Papages:

AD
3.4.3 E=—<1 =-0

At Af—i

g
\‘a v,
i ;

3.4.4

3AC MHAYKUMM B NPAMOM NPOBOAHUKE AMHOM |, ABMKYLLEMCA co
CKOPOCTbIO

1%




(v2L1)

)

B OAHOPOAHOM MarHMTHOM nose B:

/ E; /=Blvcosa




Blvcosa

, Tl 0L — Yo/l MEeXAy BEKTOPOM B 1 Hopmanbio

K NJI0OCKOCTH, B KOTOpOl‘/‘i NeXKaT BEKTOPbI

luv




; ecnu




TO

/E./=Blv

Blv

3.45

Mpasuno NleHuya

3.4.6

MHAOYKTUBHOCTb:

L=—
I




, man @ = LI

CamounHaykuma. 54C camonHayKumu:

AT
E=-L—| =-II

o [
i

Af—a)

3.4.7

3HepFVIFI MArHUMTHOTO NONA KAaTyWKN C TOKOM:

LI’

W, ==—

L=
W
L




LI

3.5

SNNEKTPOMATHUTHbIE KOJIEBAHUA N BOJIHbI

3.5.1

KonebatenbHblii KOHTYp. CBOHOAHbIE 3/1€KTPOMArHUTHbIE
KonebaHuAa B aeanbHOM KonebaTeslbHOM KOHType:

q( 1) = xS0 OF + @y

.
|
.-'I
\I Y ' i 1 i "
|1(t)=q,=wq, cos(of+@,)=I__ cos|ot +q,)

dopmyna ToMcoHa:

T=2n+vLC

21

LC




, OTKyJa

LC

27
w=——=
T
w
T
21




CBA3b aMmNANTYAbl 3apAfa KOHAeHcaTopa C aMNAUTYA0MW CU/bl TOKA
npu cBO6OAHbIX 31EKTPOMArHUTHbIX KoNebaHUAX B MAeaNbHOM
Ko/siebaTe/IbHOM KOHTYpE:

I

max

; —
0

3aKoH COXpaHeHNA aHePrnn B naeasibHOM KonebaTenbHOM KOHTYypE:

3.5.2
3.5.3 BbIHYXAEHHble 3N1EeKTPOMarHUTHble KofiebaHus. Pe3oHaHc
MepemeHHbIN TOK. Mpon3BoACTBO, Nepeaaya n notpebieHme
3NEeKTPUYECKOM SHEPrumn
. cu’ LI’ _cu’_ LI’
+ = e = T — const.
2 2 2 2
CBOWCTBA 3/1EKTPOMArHUTHbIX BOJIH. B3auMHasa opmeHTaums
BEKTOpPOB B 3HEKTpOMaFHMTHOﬁ BOJIHE B BaAKyyMe:
3.55 - - -

E/B./lc




LLkana 3/1EeKTPOMArHUTHbIX BOJIH. anIMEHEHVIe 9NNEKTPOMArHUTHbIX

3.5.6
BOJIH B TeXHUKe U BbITy
3.6 OMNTUKA
361 MpAMOonMHeliHoe pacnpocTpaHeHMe cBeTa B OAHOPOAHOMN cpeae.
e TOYeUHbI UCTOYHMK. Jyy cBeTa
3aKOHbI OTPaXKeHUA cBeTa.
3.6.2

a=p




alP

Ve

3.6.3 MocTpoeHune nsobpaxkeHnii B N10CKOM 3epKase
3aKOHbI NpesioMAeHns ceeTa.
MNpenomneHune cBeTa:
n, sina =n, sinf3.
n
1
364
sina
n




sinp.

ABCONIOTHBIV NOKasaTesb npenomneHua:

c
ne=——

abc

nabc

OTHOCUTENbHbIM NOKasaTe b npenomneHua:

n, v,
n,,=—=—

OTH

n. v,




OTH




n

o)

Xopa nyyeii B npusme.

CooTHOLWEeHME YacTOT U COOTHOLWEHME OAMH BOJH npu nepexoae

MOHOXPOMaTMYECKOro CBETa Yepes rpaHuLy pasaena Asyx

onTnyecCKkux cpen:

3.6.5




ny,<n, n,

(ll.]]J

MonHoe BHYTpPEHHee OTpaKeHue.

MpeaenbHbIA Yron NOHOro BHYTPEHHEro OTPaXKeHus:

sina,, = 1.0
om

Sina

np

n

OTH




3.6.6

Cobupatowme v paccensatolLme AMH3bI. TOHKaA AnH3a. PoKycHoe
PacCTosiHME M ONTMYECKan Cu/ia TOHKOM JINH3bI:




3.6.7

dopmyna TOHKOM INH3bI:

Q|
[
|-







YBenunyeHue, gasaemoe JNINH30M:

_h_J/f/
= H d
:

H
h
d




(?T B

A

F\ h
f

k3

B cnyyae paccenBatoLen AnH3bI:

3.6.8

D0 F=—0,

D0 =







£l

Xop, nyya, npoLueALIero MH3y NoZ NpPou3BoJibHbIM YI/IOM K eé
rnaBHOM ONTUYECKOM ocu. MocTpoeHne n3obpakeHn TOUKN U

OTpE3Ka I'IpHMOI‘;I B CO6VIpaIOIJJ,VIX N paccenmBaloWLNX TNH3axX N NX
cnucrtemax

doToannapaT Kak onTuyeckunin npnbop. Mnas Kak onTuyecKas
cuctema

3.6.9

NHTepdepeHums ceeTa. KorepeHTHbIe MCTOYHUKK. YCnoBUA
HabAAEHUA MAaKCMMYMOB U MMHUMYMOB B MHTEpPdepeHLMOHHOM
KapTUHE OT ABYX CMH(]A3HbIX KOFepPeHTHbIX NCTOYHUKOB:

3.6. MAKCIIMYMEI — A=2m

MITHIIMYMBI — A=(2m+1)—, m=0,+1,£2

Ondpakuyma ceeta. JudpakumMoHHana pewéTKka. Ycnosue
HabloAeHUA TNaBHbIX MaKCMMYMOB NPU HOPMAJIbHOM NageHUN
3.6.11 MOHOXPOMATUYECKOrO CBETA C AJIMHOM BOJIHbI A HA PELUETKY C
nepuoaom d:




dsing,=mA,m=0,+{—1,+(—2,+(—-3,...

dsind




3.6.12

,ﬂ,MCﬂepCMﬂ CBETa

KBAHTOBAA ®UN3NKA

4.1

KOPMYCKY/NIAPHO-BO/IHOBOM AYANNU3M

41.1 Mnotesa M. MnaHKa o KBaHTax. Popmyna MaaHKa: E = hv
@PoTOHbI. IHEeprua GoToHa:
hc
E=hv=—=pc
P p
E
hv
4.1.2
A

hc




pcC

Umnynbc poToOHa:

:EZh—v: h

c ¢ A




hv

4.1.3 doToadpdekT. OnbiThl A.l'. CToneToBa. 3aKoHbl GoToapdpeKTa
YpaBHeHWe iHWTeMHa ana potoaddeKra:
E orona =A BbIXO,Z[a +E KWH max

4.1.4
E

doToHa




ABbIxoga

+

KMHMax

roe,

¢oroHa —

doToHa




hc
hc
ABLIXO,Z[H = h va = A_
Kp
A
BbIX0Aa
hv

Kp




Kp

hc

2
my

E =" —oU

KUHMax 3arn

KMHMaXx




mv

max

eU

3an

[aBneHue ceeTa.

4.15 JasneHune cBeTa Ha NONHOCTbIO OTPAXKAIOLLLYO NOBEPXHOCTb M Ha
NMONHOCTbIO MOMNOLWAOLLYIO NOBEPXHOCTb
4.2 DPU3INKA ATOMA
42.1 MNnaHeTapHaa moaenb aToma




4.2.2

MoctynaTbl Bopa. U3nyyeHune u nornoweHre GOTOHOB NPU Nepexose
aToMa C O4HOro YPOBHSA 3HEPrUM Ha Apyroi:

Iy he

mn - = |Err _Em|

Y

4.2.3

JInHeityaTble CnekTpbl.

CneKTp ypOBHeN sHeprun atoma Bogaopoaa:

_ -1363B

" 5

n-

E

n=1,23 _.

4.3

®U3INKA ATOMHOTIO AAPA

43.1

HyknoHHas mogenb agpa leiizeHb6epra — MiBaHeHKo. 3apag agpa.
MaccoBoe uncno agpa. Misotonol

4.3.2

PaanoaKTMBHOCTD.
Anbda-pacnag;

a

>X—75Y+ ;He
beta-pacnag,.

DNEeKTPOHHBIM B-pacnag;

A A 0 —_—
zX2z Y + je+v,

Mo3WUTPOHHBIN B-pacnag;
XA+ Je+v,

I’amma-msnyqume

4.3.3

3aKoH PaanoakKTUBHOIO pacnaja:




—t

N(t)=N,*2T

N(t)

MycTb m — macca pagmoakTMBHOrO BelecTsa. Toraa

—t
m(t)=myx2"




m(t)

434

AlaepHble peakumu. [leneHune n cMHTE3 agep




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

METOAWNYECKWUE MATEPUAJIbI ONA YYUTENA

UMPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MUHTEPHET

[JoKymeHT noaTeepxaeH npocton UMM pykoBoanutens YupexaeHus



