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NOACHUTE/NIbHAA 3AMNCKA

Mporpamma no $pusmnKe Ha ypoBHe cpeaHero obuero obpasoBaHma pa3paboTaHa Ha OCHOBE MOOXKEHUM
1 TpeboBaHMI K pe3ybTaTam OCBOEHMA OCHOBHOM 06pa3oBaTeibHOM NPOrpammbl, NPEACTaBNEHHbIX B
®roC COO, a TaKkKe c yuéTom deaepanbHoOM paboyen nporpamMmbl BOCNUTaHMA U KoHuenumm
npenoAaaBaHusa yd4ebHoro npegmeTta «Pusnka» B 0b6pasoBaTeibHbIX OpraHM3aLmsax Poccuinckom
dPepepaunn, peanmnsyroLLmMx 0OCHOBHble 06pa3oBaTe/ibHbIE NPOrPaMMbl.

Mporpamma no ¢u13unKe onpegenser obssaTenpbHoe NpeaMeTHOe CoAepKaHue, ycTaHaBAnBaeT
pekomeHAayemyto NocnenoBaTe/IbHOCTb U3yYeHUs TeM U pa3aenos yyebHoro npeamera ¢ y4ETOm
MeXNpPeaAMETHbIX U BHYTPUNPEeaMETHbIX CBA3EN, IOTMKM y4ebHOro npouecca, BO3pacTHbIX
ocobeHHocTen obyyatowwmxcs. Mporpamma no pusnKe AaéT npeacTaBieHUe O LesAX, CoAepHKaHUK,
oblelt cTpaTernn obyyeHua, BOCNUTAHUA 1 pPa3BUTUSA 0BydatoWwmxca cpeacTsamm yuebHoro npegmera
«®usnka» Ha yrnybnéHHOM YpOBHe.

M3yyeHune Kypca GUsNKM yraybaEHHOTO YPOBHSA NO3BOJIAET Peasin3oBaTh 3a4a4u NnpodeccMoHaibHOM
OpPWEHTALMW, HanpaB/AEeHOo Ha Co34aHMe YCI0BUIN A8 NPOSABNEHNS CBOUX MHTENNEKTYaIbHbIX U
TBOPYECKUX CNOCOBHOCTEN KaxablM 0ByUatoWmmMea, KOTopble HeobX0AMMbI ANA NPOAOIKEHUA
obpa3oBaHUA B opraHusaumax npodeccMoHaibHOro 06pasoBaHmA No Pas/IMYHbIM PU3NKO-TEXHUYECKUM
N UHXXeHepPHbIM cneynaaibHOCTAM.

B nporpamme no ¢usnke onpesensoTca naaHMpyemble pesy/bTaTbl OCBOEHUSA Kypca PU3NKKN Ha YPOBHE
cpeaHero obuwero ob6pasoBaHMA: NMMYHOCTHbIE, MeTanpeaMeTHble, NpeaMeTHble (Ha yray6aéHHOM
ypoBHe). Hay4yHO-MeTo40/10rMYeCKON OCHOBOM ANA Pa3paboTKu TpeboBaHUI K NNYHOCTHbIM,
MeTanpeaMETHbIM U NPeAMETHbIM pe3yibTaTam 0by4yatoLmMXCca, OCBOMBLUMX NPOrpammy no ¢pusmKe Ha
ypoBHe cpeaiHero obuiero ob6pasosaHMaA Ha yrayb6AEHHOM YPOBHE, ABAAETCA CUCTEMHO-AEATENbHOCTHbIN
nogxoa,

Mporpamma no $pusMKe BKAKOYAET:

nAaHUpyemble Pe3ynbTaTbl 0CBOEHMSA Kypca GU3MKM HA YrAybAEHHOM YPOBHE, B TOM YMC/ie NpegmeTHble
pesynbTaTbl NO rogam obydyeHus;

cofepKaHue yyebHoro npegmeta «dm3nka» no rogam obyyeHums.

Mporpamma no GpusmKe MMeeT NPUMEPHbI XapaKTep U MOXKET 6bITb MCMO/b30BaHa YYUTENAMMU GUBUKM
ANA COCTaB/AEHUA CBOMX pabounx nporpamm.

Mporpamma no ¢pu3smMKe He CKOBbIBAET TBOPYECKYIO MHULLIMATUBY YUUTENE U NPeaoCTaBseT
BO3MOXKHOCTU A1 PEaNN3aLnnN PasNYHbIX METOLUYECKMX MOAXOL0B K NPenoaaBaHuio GU3MKKM Ha
yrny61EHHOM YPOBHE NPU YCN0BMM COXpPaHeHMs 06A3aTeNbHOM YacTh CoAepKaHmA Kypca.

®un3nKa Kak HayKa o Hanbosiee 06LLMX 3aKOHAX NPUPOAbI, BbICTYMan B KayecTse y4ebHoro npegmeTa B
LUKONE, BHOCUT CYLLECTBEHHbIM BKIAA B CUCTEMY 3HaHWUI 06 oKpyKatowem mupe. LLUKoNbHbIN Kypc
$U3MKM — cUCTEMOOBPA3YIOLLNIN ANA ecTeCTBEHHO-HAYYHbIX y4ebHbIX NpeaMeTOB, NOCKO/IbKY
dur3MYeCcKMe 3aKOHbI 1eXKaT B OCHOBE MPOLLECCOB U SIBIEHUI, U3yYaeMbIX XMMUEN, Bronoruen,
dusmnyeckoi reorpadmein n actpoHommei. Mcnonb3oBaHUE M aKTUBHOE NpUMeHeHNe PU3NYECKUX



3HaHWI ONPeaennIo XxapakTep 1 bypHoe pa3BuUTUE PasHOODBPA3HbIX TEXHONOTUI B Chepe SHEPTETUKM,
TPaHCMoOPTa, OCBOEHMA KOCMOCA, NOJy4eHMs HOBbIX MaTepPManoB ¢ 3a4aHHbIMM CBOMCTBaMU. U3yueHue
$U13MKM BHOCMT OCHOBHOM BKNaZ B GOPMUPOBaAHME eCTECTBEHHO-HAYYHOM KapTUHbI MUPa
obyuatowerocsa, B8 popMUpPoOBaHME YMEHUI NPUMEHATL HAYUYHbIN METOA, MO3HAHUA NPU BbINOAHEHUM
UMM y4ebHbIX UccnenoBaHUM.

B ocHoBy Kypca ¢pu3nKM Ha ypoBHe cpegHero obuiero obpasoBaHMA NONOKEH PAL MAEWN, KOTOPbIE
MOXHO PaccMaTpMBaTb KaKk MPUHLMMbI €70 NOCTPOEHMS.

Npes uenocTHOCTU. B COOTBETCTBMM C HEWN KYPC ABNAETCA IOFMYECKM 3aBEPLUEHHBIM, OH COLEPKNT
maTepuan us Bcex pasaenoB GU3NKM, BKAOYAET KaK BOMPOCHI KNAaCCUYECKOM, TaK U COBPEMEHHOM
dU3nKN.

NpeA reHepanmsaumm. B cooTBETCTBUMM C HEN MaTepuan Kypca GUsNKM 06beaMHEH BOKPYT PU3NYECKMX
Teopuii. Beaywmm B Kypce asnsetcs GopmMUpPOBaHUE NPeACTaBAEHUIN O CTPYKTYPHbIX YPOBHAX MaTepuu,
BeLLecTBe M nosne.

Naea rymanutapmsaumn. Eé peanmsauyma npegnonaraeT MCNOb30BaHME 'YMaHUTAPHOIO NOTeHUMana
$u13MYeCcKO HayKM, OCMbIC/IEHME CBA3K PA3BUTUA GU3UKM C pa3BUTUEM ODLLECTBA, a TaKKe C
MMPOBO33PEHYECKMMM, HPABCTBEHHBIMM U 3KOIOFMYECKMMM Mpobaemamu.

Npea npuknagHoi HanpasaeHHocTU. Kypc pusmKm yrnybaEHHOro ypoBHA NpeanoiaraeT 3HaKOMCTBO C
LUMPOKUM KPYrOM TEXHUYECKUX N TEXHONOTMUYECKUX NMPUNOMKEHWNI M3YHEHHbIX TEOPUIA U 3aKOHOB. MNpu
3TOM PaccMaTPMBAIOTCA Ha YPOBHe 06LMX NpeacTaBAeHUA U COBPEMEHHbIE TEXHUYECKME YCTPOMCTBA, U
TEXHO/IOTUMN.

Mpaeqa skonormsauum peannsyetca nocpeacrsom BBeAeHNA 3/IEMEHTOB COAEPHKAHUA, NOCBALLEHHbIX
9KO/1I0rnM4YeCKnm npo6neN\aM COBPEMEHHOCTHN, KOTOPble CBA3aHbI C pa3BUTUEM TEXHUKU U TEXHOHOFMI‘/JI, a
TaKXe O6CV)K,CJ,EHMF| npo6neN\ pPaunoHaIbHOIO NPMUPOAONO/b30BaHNA U 3KoJiornyeckoi 6esonacHocTy.

OcBoeHWe cogepKaHua nporpammsl No GU3nKe AOMKHO 6bITb NOCTPOEHO Ha NPUHUMNAX CUCTEMHO-
AeATeNbHOCTHOro nogxoaa. Ana Gu3nKKM peannsaumsa aTMx NPUHUMNOB 6asnpyeTca Ha UCNO/Ib30BaHNM
CaMOCTOATE/IbHOTO 3KCNEePMMEHTA KaK NOCTOSHHO AeicTaytolero ¢paktopa yuebHoro npouecca. 4aa
yrNy61EHHOrO YPOBHA — 3TO CUCTEMA CAMOCTOATENBLHOMO YYEHUYECKOrO IKCNEPMMEHTA, BK/HOYAIOLLETO
$pPOHTaNbHbIE YYEHUYECKME OMbITbI MPU U3YYEHUN HOBOrO MaTepuana, N1abopaTopHble paboTbl U PaboTbl
NpaKkTMKyma. Mpu 3ToM BO3MOXKHbI ABa cnocoba peannsaumm GuUsnyeckoro NnpakTukyma. B nepsom
c/lyyae NpakTUKym nposoamTca 1mbo B KoHue 10 n 11 knaccos, AMb60 nocae nepeoro U BTOporo
NONYroAnN B KaXK40M M3 3TUX KNaccoB. BTopoli cnocob — 3To MHTerpauma paboT NpakTUKyma B cUCTEMY
NabopaTopHbIX PaboT, KOTopble NPOBOAATCA B MpoLLecce UyyeHus pasgena (temot). Mpu aTom nog,
paboTamu NPaKkTUKyMa NOHMMAETCA CaAMOCTOATENbHOE NCCaeA0BaHME, KOTOPOE NPOBOANUTCA NO
PYKOBOACTBY CBEPHYTOro, 0606WEHHOrO BMAa 6€3 NoLWaroBoin MHCTPYKLUMMN.

B nporpamme no GpU3nKe CMCTEMA YH4EHMYECKOTO IKCNEPUMEHTA, 1abopaTopHbIX paboT 1 NpaKTUKyma
npeacTaB/ieHa eAnHbIM NepedyHem. Boibop TemaTUKM gia 3TUX BULOB YYEHUYECKMX MPAKTUYECKUX paboT
OCYLLECTBAAETCA YYacTHUKammM obpa3oBaTesIbHOro NpoLecca Mcxoaa U3 ocobeHHOCTen NoypoYHOro
NAaHMPOBAHMA U OCHaLLLEeHNA KabuHeTa pusmKu. Mpm aTom obecneunsaeTtca oBnageHune obyyarowmmmcs
YMEHUAMMU NPOBOAUTbL NPSAMbIE U KOCBEHHbIE U3MEPEHWA, UCCIe0BaHNA 3aBUCMMOCTEN GUINYECKUX
BE/IMYMH 1 NOCTaHOBKY OMNbITOB MO NPOBEPKe NPeaoKeHHbIX TMNoTes.



Bo/blloe BHUMaHWE yaenaeTca pelleHUo PacyETHbIX M KauecTBeHHbIX 3a4ay. Mpy 3TOM ANA PacyETHbIX
3a/a4 NPUOPUTETOM ABAAIOTCA 3a43a4M C ABHO 3a[aHHOM U HEABHO 3a4aHHOMN GpU3NYECKO MOaeNblo,
Nno3B0/1A0LME NPUMEHATb U3YYeHHbIe 3aKOHbI M 3aKOHOMEPHOCTM KaK U3 04HOro pasaena Kypca, Tak u
WHTErpupya npuMeHeHue sHaHuii U3 pasHbIX pa3aenos. [nsA KauecTBeHHbIX 33434 NPMOPUTETOM
ABNAIOTCA 334aHMA Ha 06bsACHeHMe/npeacKasaHne NPoTeKaHUA GU3MYECKUX ABAEHMIN U MPOLLECCOB B
OKpY)aloLel Xn3Hu, Tpebyrowme Bbibopa dranyeckon moaenm gnsa cUTyaumm NPaKkTUKO-
OPMEHTMPOBAHHOIO XapaKTepa.

B cooTBeTcTBUM C TpeboBaHUAMM PTOC COO K maTepuanbHO-TEXHMYECKOMY obecneyeHunto yuebHoro
npouecca Kypc Gm3nKM yrnybnéHHOro ypoBHS Ha YPOBHe cpeaHero obuiero o6pasoBaHus A0MKeEH
M3y4aTbCA B YCNOBMAX NpeaMeTHOro KabuHeta. B KabuHeTe GU3MKKM AONKHO BbITb HEOBXOANMOE
nabopatopHoe obopyaoBaHMe ANS BbINOJIHEHMA YKa3aHHbIX B Nporpamme no Gusmnke ydyeHnYecKmx
onbITOB, NabopaToOpPHbIX PAaboT M PaboT NPaKTUKYMa, a TaKKe AeMOHCTpaLunoHHoe obopyaoBaHue.

JdemoHcTpaumoHHoe obopyaoBaHue GoOpMUPYETCA B COOTBETCTBUM C MPUHLMNOM MUHUMAJbHOM
[0CTaTOYHOCTU M obecneynBaeT NOCTaHOBKY NepeUYncieHHbIX B nporpamme no GpusmKe Kaodesblx
OEMOHCTPaLMiA AN uccneoBaHUA M3ydaemblX ABJEHMIA U NPOLLECCOB, SMMUPUYECKUX U
dyHAaMEHTa/IbHbBIX 3aKOHOB, UX TEXHUUYECKUX NPUMEHEHWIA.

NabopaTtopHoe 060pyA0BaHUE ANA yYEHUYECKUX NpaKkTU4ecknx pabot dopmupyetca B Buae
TEMATUYECKUX KOMTIEKTOB M 06ecneunBaeTca B pacyére O4HOr0 KOMMJIEKTA HA ABYX 0OyYaroLLMXCS.
Tematuyeckune KomnaekTbl N1abopaTopHoro 060pyA0BaHUA JOMKHBI ObITb NMOCTPOEHbI HA KOMIMIEKCHOM
MCMNO/1Ib30BaHUWN aHANOTOBbIX U LLMPPOBLIX NPUOOPOB, a TaKKe KOMMbIOTEPHbIX U3MEPUTEbHBIX CUCTEM
B BUAE LMPPOBLIX TabopaTopuid.

OCHOBHbIMM LLeNaMHN N3y4yeHunA ¢M3MKM B O6LLI,EM 06pa3OBaHMVI ABNAKOTCA:

dopmmMpoBaHME MHTEPECa M CTPEMAEHMA 06YYatOLLMXCA K HAYYHOMY M3YYEeHWUI0 NPUPOAbI, Pa3BUTHE UX
WMHTENNEKTYaNbHbIX N TBOPYECKUX CNOCOBHOCTEN;

pa3BuTME NPeACTaBAeHMIt O HAYyYHOM MeToAe NOo3HaHWA U GOPMUPOBAHUE UCCNEA0BATENbCKOTO
OTHOLLEHMSA K OKPYXKalOLWMM ABNEHNAM,;

dbopmmMpoBaHME HAYYHOTO MUPOBO33PEHMA KaK pesy/bTaTa M3yYeHUA OCHOB CTPOEHUA MaTepUn
dyHAAMEHTaNbHbIX 3aKOHOB GU3UNKMK;

d)OpMMpOBaHME YMeHMVI 06BACHATH ABIEHMA C UCNO/Ib30BaHMEM ¢M3M‘4€CKMX 3HaHMN U HAYy4HbIX
A0Ka3aTe/1IbCTB;

dopmmpoBaHME NpeacTaBAeHUIA O PON PUINKM ANA PA3BUTUA APYTUX €CTECTBEHHbIX HAYK, TEXHUKMU U
TeXHONOIUM;

pa3BuTME NpeacTaBAeHMA O BO3MOXKHbIX chepax byayuien npodeccMoHanbHOM AeATENbHOCTH,
CBA3aHHbIX C GPU3NKON, NOArOTOBKA K AaNbHelwemMy 0by4eHNo B STOM HanpaBieHUu.

[ocTuxeHne 3TUX Leneit obecneunBaeTca pelweHnem cieaytolmx 3a4ad B npouecce M3ydeHus Kypca
$U3MKM Ha YpOBHe cpegHero obuiero obpasoBaHus:

npruobpeTeHne cUcTemMbl 3HaHWI 06 06X GU3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPUAX, BKAKOYAS
MEeXaHUKY, MONEKYNAPHYIO U3UKY, SNEKTPOAMHAMMKY, KBAHTOBYIO GU3UNKY M 31€MEHTbI acTPODU3UNKNK;



dbopmmrpoBaHME YMEHWUI NPUMEHATL TEOPETUYECKME 3HAHUA AR 06 BACHEHUA PUBMUECKUX ABNEHUI B
npupoae 1 ANA NPUHATUA NPAKTUYECKUX PELUEHWU B MOBCEAHEBHOM }U3HM;

0CBOeHMe cnocoboB peLleHns pasInYHbIX 3a4a4 C ABHO 3a4aHHOM GU3NYECKON MOoAe/bio, 3a4au,
noapasymeBatoLLMX CaMOCTOATEIbHOE co3aHne GpU3NYecKo Moaenm, aaeKkBaTHOM YCI0BUAM 3a4a4u, B
TOM UYMC/IEe 33/1a4 MH}KEHEePHOTro XapaKkTepa;

MOHUMaHNE PU3NYECKUX OCHOB U NPUHLMMNOB AENCTBMA TEXHUYECKUX YCTPOMCTB U TEXHOIOTMYECKUX
MPOLLECCOB, UX BAUAHMA Ha OKPYXKaloLLyto cpeay;

oBlageHne metogammn CaMoCToATE/IbHOIO NJ1aHNUPOBAHNA U NpoBeaeHUA d)wawqecr(mx 9KCNEepMMeHTOB,
dHan3a N MHTEpnNpeTaunmn VIHd)OpMaLI,VIVI, onpegeneHnAa 4O0CTOBEPHOCTU NONYYEHHOTO PeE3yY/1bTaTa,

co3faHue yCnoBuiA gNs pasBUTUA YMEHWUIN NPOEKTHO-UCCNEA0BATENBCKOM, TBOPUECKON AEATENbHOCTH;
pa3BUTME UHTepeca K chepam NpodeccMoHabHOM AeATeNIbHOCTU, CBA3AHHOM C PUIMKONA.

B cooTtBeTcTBUM € TpeboBaHMAMKU PTOC COO yrnybnéHHbIN YpOBEHb M3y4eHMA yuebHOro npeamera
«®Punsnka» Ha ypoBHe cpeaHero obuiero obpasoBaHUA BbibMpaeTca 0b6ydaloWMMKUCA, NTaHUPYHOLWMMU
npoaosxeHne obpasoBaHUA NO cneLmnanbHOCTAM PUINKO-TEXHMYECKOTO npoduns.

Ha n3ayyeHne ¢pm3mkn (yrnybnéHHbIN ypoBeHb) Ha YPOoBHE cpeaHero obuiero ob6pasoBaHns oTBOAMTCA
340 yacos: B 10 knacce — 170 yacos (5 yacos B Hegento), B 11 Knacce — 170 yacos (5 4acos B Hegento).

Mpegnaraemblii B nporpamme no GpusmnKe nepedeHs 1abopaTopHbIX M NPaKTUYECKMX paboT aBnseTca
PEKOMEHA0BAHHbIM, Y4YUTEb AeNaeT BblOop NposeseHNs N1abopaTopHbIX PaboT 1 ONbITOB C y4ETOM
WHAMBUAYANbHBIX 0COBEHHOCTEN 06yYatowmxcs.



COOEPXAHWE OBYYEHUA

10 KJTACC

Pasgen 1. HayuHblt meToA NO3HAHWA NPUPOAbI.

du3mKka — dpyHaameHTanbHaA Hayka o npupoae. HayuHblii MeTo NO3HaHUA U MEeTOAbl UCCneaoBaHuA
dU3nYECKMX ABNEHUN.

JKCNepMMEHT 1 TeOpUA B MPOLLECCE NMO3HaHMUA NpMpoabl. HabnogeHne 1 skcnepMmeHT B dusnke.

Cnocobbl usmepeHus GpU3nUYecKknx BeinUnH (aHanorosble U LMPPOBbIE N3MepUTEbHbIE NPUBOPBI,
KOMMNbIOTEPHbIE AATYMKOBbIE CUCTEMDbI).

MorpewHoCcTM n3mepeHmnit GU3MYeCcKUX BEANUYNH (aBCONIOTHAA U OTHOCUTENbHASA).

MogaenupoBaHune pU3NYECKUX ABNEHUI N NPOLECCOB (MaTepuanbHas ToYKa, abcontoTHO TBEpPAOE TeNo,
naeanbHasn XUAKOCTb, MAEAbHbIN ra3, ToueyHbli 3apag). Tmnotesa. PU3nYecKnii 3aKoH, rpaHULbl ero
npumeHnmocTn. dnsmnyeckasn Teopms.

Ponb 1 mecto ¢pmnsnKkn B GopmmnpoBaHnN COBPEMEHHOMN HAY4YHOM KapTUHbI MUPA, B MPAKTUYECKOMN
AeaTeNbHOCTU Noael.

YYyeHnUYecKunit aKkcnepmMmMmeHT, nabopaTopHble PaboTbl, MPAKTUKYM.

MN3mepeHne cubl TOKA U HaNPAXKEHUA B LLeMM NMOCTOSHHOMO TOKa NpY MOMOLLM aHAIOTOBbIX U UMPPOBLIX
n3MepuTenbHbIX NPNBoPOoB..

3HAaKOMCTBO C LmndpoBon nabopaTtopuei no dusmke. Npumepbl U3mepeHma GU3NYECKUX BEANYMH NPU
noOMOLLN KOMNbIOTEPHbLIX AaTYNKOB.

Pasgen 2. MexaHuKa.

Tema 1. Knunematuka.

MexaHu4yeckoe asmkeHne. OTHOCUTENIbHOCTb MEXaHMYECKOro ABMKeHUA. Cuctema OTcYETa.
Mpsaman 1 obpaTHasa 3a434N MEXaAHUKMU.

Pagunyc-sekTOop MaTepmnanbHOM TOUKM, Er0 MPOEKLMM HA OCU CUCTEMbBI KOOPAUHAT. TpaeKTopus.

MepemelleHne, CKOpocTb (CpeaHAn CKOPOCTb, MTHOBEHHAA CKOPOCTb) U YCKOPEHWEe maTepuasibHOM
TOYKM, UX NPOEKLMM Ha OCU CUCTEMbI KOOPANHAT. CNOMKEHNE NepeMeLLeHNIA U CI0KEHME CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOPEHHOE NPAMOIMHENHOE ABUKEHME. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHUA U NYTU MATEPUANIbHOMN TOUKM OT BPEMEHU U UX TPAPUKM.



CsoboaHoe nageHue. YckopeHue ceoboaHoro nagenus. [isuxeHue tena, 6poweHHoOro nog yrnom K
rOPM30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHMA MaTepUanbHOM TOYKN OT BPEMEHU U UX
rpadpuku.

KpuBonnHeHoe aBuxeHue. [BuxeHne maTeprasnbHON TOUKM N0 OKPYXKHOCTK. Yr10Bas 1 ANHenHan
ckopocTb. Mepurog u yactoTa obpalueHus. LleHTpocTpemutenbHoe (HopmasibHOE), KacaTesibHoe
(TaHreHuUManbHOE) 1 NONHOE YyCKopeHne maTepunasibHOM TOUKM.

TexHUYecKme yCTPOMCTBA U TEXHOIOTMYECKUE NMPOLLECChI: CMMAOMETP, ABUKEHME CHAPALO0B, LEemnHbIe,
WwecTepéHyaTble U pemEHHbIe Nepeaayn, CKOPOCTHbIe MNGTLI.

JemoHcTpauymn.

Mogenb cuctembl OTCYETA, UNNOCTPALMA KUHEMATUYECKUX XaPaKTEPUCTUK ABUMKEHUA.
Cnocobbl nccnegoBaHUA ABUNKEHWUN.

MnnocTpauma npefenbHOro nepexoaa U UsmepeHme MrHoBEHHOM CKOPOCTH.
MpeobpasoBaHWe ABUKEHUI C UCNONb30BAaHUEM MEXAHU3MOB.

MageHne Ten B BO3AyXe U B pa3perKEHHOM MPOCTPaHCTBE.

HabnogeHue aBuKeHuA Tena, 6poweHHoro nog yr/iom K ropusoHTY U rOpU30HTabHO.
HanpasneHne CKOPOCTM NPW ABUKEHUN MO OKPYKHOCTU.

MpeobpasoBaHWe YrnoBOW CKOPOCTU B peayKTope.

CpaBHeHMe NyTen, TPAEKTOPUIA, CKOPOCTEN ABUMKEHUA OQHOIO M TOTO XKe Tesla B Pa3HbIX CMCTeMax
OTCYéTa.

YUeHUYecKuii sKcnepmumeHT, 1abopaTopHble PaboTbl, MPaKTUKYM.

MN3yyeHne HepaBHOMEPHOTO ABUXKEHUA C LLebo onpeaeneHna MrHOBEHHOW CKOPOCTY.

N3mepeHne yCKOpPeHUA Npu NPAMOANHENHOM PaBHOYCKOPEHHOM ABUMKEHMW MO HAKJAOHHOM NJOCKOCTMU.
UccnepoBaHWe 3aBUCMMOCTU MYTU OT BPEMEHMU NPU PAaBHOYCKOPEHHOM ABUXKEHUN.

N3mepeHne ycKopeHus cBoboaHOro nageHna (PeKoOMeHA40BaHO UCMNO/b30BaHUe LMdpoBoW
naboparopun).

M3yyeHune gBuKeHUA Tena, 6p0LU€HHOFO ropusoHTasibHO. [poBepKa rmnoTesnbl 0 I'IpFIMOVI
I'IpOI'IOpLI,VIOHEiI'IbHOVI 3aBUCMMOCTU MmeXAaYy AaIbHOCTbIO Nnonéta u Ha4ya/bHOM CKOPOCTbIO TENAQ.

M3yyeHune aBUKEeHUA Tena no OKPYHKHOCTU C NOCTOAHHOM NOo MOAY/H0 CKOPOCTbHO.
MccnepoBaHMe 3aBUCMMOCTM Nepmnoga O6paLLl,eHMFI KOHUYECKOIo MaATHMKaA OT ero napameTpos.

Tema 2. InHammKa.



MepBblit 3aKOH HbtoToHa. MIHepunanbHble cucTembl oTcYETa. MPUHLMN OTHOCUTENbHOCTM annnes.
HeunHepuuanbHble cucTembl OTCUYETA (OnpeaeneHune, Nnpumepsbl).

Macca tena. Cuna. NpuHumn cynepnosuuunm cun.

BTopo# 3aKOH HblOTOHA A1 MaTepPUaNbHOM TOUKM.

TpeTtuii 3aKoH HbloTOHA 419 MaTepuasibHbIX TOYEK.

3aKOH BCEMMUPHOIO TATOTEHMA. DKBMBANIEHTHOCTb rPAaBUTALMOHHON N MHEPTHOM Macchbl.

Cuna TAMecTn. 3aBUCMMOCTb YCKOPEHUA CBOBOAHOr0 NaAeHMUA OT BbICOTbl Hajd, NOBEPXHOCTLIO NAaHeTbI U
oT reorpaduyeckoi WNpPoThl. [BUKEeHNE HEBECHbIX TeN U UX CMYTHMKOB. 3aKoHbl Kensepa. MNepsasn
KOCMMYECKasA CKOPOCTb.

Cwna ynpyrocTtu. 3akoH 'yKa. Bec Tena. Bec Tena, ABUXKYLLEroca C yCKOpeHUeM.

Cuna TpeHun. Cyxoe TpeHue. CUNa TPEHUN CKOJIbIKEHUS U CMNa TPeHUA NoKosA. KoadduumneHT TpeHus.
Cuna conpoTUBAEHMA NPU ABUKEHUN TeNa B *KUAKOCTU UM rase, eé 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTE/IbHOTO ABUMKEHUA.

Hasnenue. Mmapoctatnyeckoe aasneHune. Cuna Apxumeaa.

TexHMYEeCKME YCTPOMCTBA U TEXHOJIOTMUYECKME NPOLLECCHI: NOAWNNHUKN, ABUMKEHME UCKYCCTBEHHbIX
CMYTHUKOB.

JemoHcTpaumu.
HabntopeHne ABUMKEHUA TeN B UHEPLUMANBHBIX U HEMHEPLUMAJIbHBIX CUCTEMAX OTCYETA.
MpUHUMN OTHOCUTENBHOCTU.

KauyeHve AByX LMIMHAPOB MM LIAPOB Pa3HOM MAcChbl C O4MHAKOBbIM YCKOPEHNEM OTHOCUTENIbHO
HeMHepUManbHOMN CUCTEMbI OTCHETA.

CpaBHeHWe paBHOAENCTBYIOLLEN NPUNOKEHHbIX K TEY CUA C NPOM3BEAEeHMEM MAcChl Te/la Ha ero
YyCKOpeHMe B MHEPLUMANbHOWM cucTeMe OTCUYETa.

PaBeHCTBO C1/, BO3HUKAIOWMX B pe3y/ibTaTe B3aMMOAENCTBUA TeN.
MN3mepeHne macc no B3aMmMogencTeuio.

HeBecomocTb.

Bec Tena npu yCKOpeHHOM NoAbEME U NALEHUN.

LleHTpoberKHble MexaHU3MbI.

CpaBHeHME CMA TPEHUA MOKOA, KAYEHMNA U CKONIbXKEHUA.
YUueHUYeCcKuit aKcnepmmeHT, nabopaTtopHble paboTbl, MPaKTUKYM.

MN3mepeHne paBHOAENCTBYIOLLEN CUA NPU ABUMKEHMMN BpyCcKa NO HAaKAOHHOM NJAOCKOCTH.



HDOBepKa rmnoTe3sbl 0 HE3aBUCUMOCTU BPEMEHU OBUNKEHUA 6|OYCKa Mo HaK/JIOHHOW MIOCKOCTU Ha
3a4aHHOe pacCToAHME OT ero Macchbl.

UccnepoBaHme 3aBUCMMOCTU CUA YNPYTOCTU, BO3SHUKAIOLWLMX B MPYKUHE U pe3nHOBOM 0bpasLe, OT Ux
aedopmaumu.

MN3yueHne ABUKEHUA CUCTEMBI TE/, CBA3AHHbIX HUTbIO, MEPEKUHYTOM Yepes NErKnin 61okK.

N3mepeHne KoapPUumneHTa TpeHUA No BEANUYUHE YraoBoro KoadduumeHTa 3asucumoctm FTp(N).
UccnepoBaHue ABUMMKEHUA BpyCcKa NO HAKNOHHOM NIOCKOCTU C NepPeMEHHbIM KO3IpPUUNEHTOM TPEHUS.
M3yyeHne ABUXKEHUA rpy3a Ha Basly C TPEHUEM.

Tema 3. CtaTuka TBEpAoro Tena.

AbcontoTHO TBEpAOE Teno. NocTynaTenbHOE W BpalaTesibHOe ABUKEHNE TBEPAOro Tena. MOoMEHT CUbl
OTHOCUTE/IbHO OCK BpaLLeHus. Maedo cunbl. CNOKEHUE CUA, MPUNOXKEHHDBIX K TBEpAOMY Teny. LleHTp
TAXECTU Tena.

Ycnosua paBHoBecMA TBEPAOro Tena.
YcTtonumBoe, HeycTonMumnsoe, bespasinyHoe paBHOBecHe.

TexHMYeCcKme yCTPoMCTBa M TEXHOIOTMYECKME MPOLLECCHI: KPOHLUTEMH, CTPOUTENBbHLIN KpaH, pelwéTyaTble
KOHCTPYKLUW.

JemoHcTpauun.

Ycnosua paBHoBecHA.

Buabl paBHoBecuA.

YUueHUYeCcKuit aKcnepmmeHT, nabopaTtopHble paboTbl, MPaKTUKYM.
MccnepoBaHue ycnoBUiA paBHOBECUA TBEPAOIO TeNA, MMEIOLLLEFO OCb BPALLLEHMUSA.
KOHCTpynpoBaHue KPOHLWTEMHOB M PAcYET CUA YNPYroCTH.

M3yyeHune ycTOMUYMBOCTM TBEPAOTO TENA, MMEIOLLLErO NoWaab onopbl.

Tema 4. 3aKOHbl COXPAaHEHMNA B MEXAHMKE.

Mmnynbc N\aTepmaanoﬁ TOYKM, CUCTEMbI MaTepUasibHbIX ToYeK. LLleHTp macc cmctembl maTepuanbHbIX
TOYeK. TEOPEMa O OBUXEHUU LLEHTPA MaccC.

MMFIYI'IbC CUIbl U UIBSMEHEHNE MMITY/IbCA TENA.
3aKoH COXpaHeHNA nmnynbca.

PeakTnBHOE ABUXKEHMeE.



MomeHT nmnyabcCa MaTepmaanoﬁ TOYKWN. I'Ipe,u,CTaBneHme O COXpPaHEHUN MOMEHTA MMNnyJsibCa B
LeHTPaNbHbIX NONAX.

PaboTta cunbl Ha Masiom M Ha KOHeYHOM nepemelleHun. Npaduyeckoe npeacrasieHne PaboTbl CUAbI.
MoLWHOCTb ChAbI.

KnHeTnuyeckan aHeprna matepuanbHoOM TOUKK. Teopema 06 M3MEHEHUN KMHETUYECKOM IHEPTUN
MaTepUanbHOM TOUKN.

MoTeHUuManbHble N HENOTEHLMANbHbIE cUAbl. MoTeHUManbHan aHeprus. MNoTeHuManbHas sHeprus ynpyro
AedopMUpPoBaHHONM NpPYKMHbI. MoTeHUMaNnbHasa sHeprMa Tena B 04HOPOAHOM rPaBUTaLMOHHOM MoJe.
MoTeHuManbHan sHepPrus Tesa B rpaBUTALMOHHOM Mose O4HOPOAHOIO Wapa (BHYTPM 1 BHe wwapa).
BTopas KocmuuyecKasi CKOpoCTb. TPeTbA KOCMMYECKasa CKOPOCTb.

Ceasb pa6OTbI HenoTeHUunanbHbIX CUN C USMEHEHUEM MeXaHNYeCKoM IHEPrnn CUCTembl Ten. 3aKoH
COXpaHeHuUA MeXaHUYeCcKom Heprunun.

Ynpyrue n Heynpyrve cToNKHOBEHMUS.

YpaBHeHue bepHynu Ana naeanbHOM KUAKOCTU KaK CNeacTBue 3aKoHa COXpaHeHUA MexaHMYecKom
aHeprum.

TexHuYecKme yCTpoMCTBa 1 TEXHONOTMYECKME MPOLECChI: ABUKEHNE PaKeT, BOAOMET, KONEp,
NPY*XWHHbIN MUCTONET, TMPOCKON, GUTYPHOE KaTaHNE Ha KOHbKaX.

JemoHcTpauun.

3aKOH COXpaHeHMA UMNynbca.

PeaktnBHOE ABUKEHME.

M3mepeHne MOLWHOCTHM CUNbI.

MN3meHeHWe sHeprum Tena npu coseplueHnmn paboTsl.

B3aMMHble NpeBpaLLeHUA KUHETUYECKOM U NOTEHLMANBHON SHEPIUIN NPU AENCTBUM Ha TENO CUIbI
TAMECTU U CUAbI YNPYFOCTH.

CoxpaHeHwue aHeprum npu ceoboAHOM NageHUMN.

YUeHUYeCcKui 3KCneprumeHT, 1abopaTopHble PaboTbl, MPaKTUKYM.

N3mepeHne nmnynbca Tena No TOPMO3HOMY MyTW.

N3mepeHue cuibl TATU, CKOPOCTU MOAENN SNEKTPOMOBUNA U MOLLLHOCTW CU/bI TATK.
CpaBHeHMe N3MeHEHMA UMMY/IbCa Tesla C UMNYIbCOM CUJbI.

UccnepoBaHWe coxpaHeHMA MMMNy/abca NPy yNnpyrom B3aMmoaencTamm.

M3N\epeHme KMHETUYECKOoM HEPrnm Tena Nno TOpMO3HOMY MNMyTU.



CpaBHeHME N3MEHEHMWA NOTEHLUNANBHOM SHEPTUM NPYKUHBI C PaboTOM CUbI TPEHUA.
OnpeaeneHune paboTbl CUbI TPEHMA NPU ABUKEHMM TENA NO HAKAOHHOM NAOCKOCTHU.
Pasgen 3. MonekynapHasa ¢usMKa 1 TepMmogmMHammKa.
Tema 1. OCHOBbI MONEKYNAPHO-KMHETUYECKOWN TEOPUMN.

OCHOBHbIE NMO/IOKEHUS MONERYNAPHO-KNMHETUYECKOM Teopun (MKT), nx onbiTHoe o60cHOBaHMe.
Onddysna. bBpoyHOBCKOe ABMMXKEHME. XapaKTep ABUKEHMA N B3aMMOAENCTBMA YacTuUL, BELLECTBa.
Mogaenu cTpoeHus rasos, *KUAKOCTEN U TBEPALIX TeN U 06bACHEHME CBOMCTB BELLECTBA HA OCHOBE 3TUX
mMmogenei. Macca n paamepbl Mosiekyn (aTomoB). Konnyectso Bewectsa. NoctosHHas ABoraapo.

TennoBoe paBHoBecue. TemnepaTtypa 1 cnocobbl eé namepeHus. LLikana temnepatyp Lenbcus.

MO,CI,EI'Ib mnaeanbHOro rasa s MOﬂEKyI’IﬂpHO-KVIHETVI‘-IECKOVI TEOPUN: YaCTULLbl Fa3a ABUXKYTCA XaOTUYECKU
W He B3aUMOAENCTBYIOT APYT C APYrom.

[a30Bble 3aKOHbI. YpaBHeHne MeHaeneesa—KnanelipoHa. AbcontoTHaa TemnepaTypa (WwKana
Temnepatyp KenbBuHa). 3aKoH [danbToHa. M3onpouecchl B MaeasibHOM rase € NOCTOSSHHbIM KOJIMYECTBOM
BelecTsa. [paduyeckoe npeacraBaeHne N30NPOLLECCOB: U30TEPMa, M30X0pa, 3obapa.

CBA3b MEXKAY AABNEHUEM U CPELHEN KUHETUYECKOMN SHEPTUEN NOCTYNaTe/IbHOrO TEMN/I0BOMO ABUKEHUA
MOJIEKYJ1 UAEANBLHOTO rasa (OCHOBHOE YpaBHEHME MOJIEKYIAPHO-KUHETUYECKON TEOPUN MAEaIbHOTO
rasa).

CBA3b abCONOTHOM TeMNepaTypbl TEPMOAMHAMMNYECKON CUCTEMBI CO CPEAHEN KMHETUYECKOM aHepruei
MocTynaTesIbHOro TEMN/I0BOro ABUMNKEHMA e€ YacTul,

TexHWYecKme ycTpoMCTBa M TEXHONOMMYECKMe NPoLLecChl: TepMmomeTp, bapomeTp, NoayyeHune
HaHOMaTepwnanos.

JemoHcTpaumn.

Mogaenu ABuMeHUA YacTuL, BeLlecTsa.

Mogaenb 6POYHOBCKOro ABUNKEHMA.

BWAeoposvK € 3anmcbto peasibHOro 6pOYHOBCKOro ABUMKEHMA.
Ondodysna xumarocten.

Mogenb onbiTa LLTepHa.

MpuUTAXKEeHUe monekyn.

Moaenu KpUcTanmyeckmnx peLléTok.

HabntogeHune n nccnegoBaHmne M30MNpoLECCOB.

YyeHU4ecKunit akcnepmmeHT, nabopaTopHble PaboTbl, MPAKTUKYM.



UccnepoBaHmMe npouecca yCTaHOBAEHUSA TEMN/I0BOro PaBHOBECUSA MPU TENN00OMEHE MeXKay ropadel u
XON04HOW BOAOM.

MN3yyeHne N3oTepmmrYecKoro npouecca (peKkoMeHL0BaHO UCNo/ib3oBaHMe UndpoBoit nabopatopun).
M3yyeHne n30xopHOro npouecca.

MN3yyeHne nsobapHoro npotiecca.

MpoBepKa ypaBHEHUA COCTOAHMA.

Tema 2. TepmoanHamuKa. Tennosble MaLIUHbI.

TepmoamHamuueckan (TA) cuctema. 3agaHne BHELIHUX YCAOBUIA AN1A TEPMOANHAMMUYECKON CUCTEMbI.
BHelHMe 1 BHYTPEHHWE NapameTpbl. MapameTpbl TEPMOAMHAMNYECKOM CUCTEMBI KaK cpeaHue
3HAYeHMA BE/IMYMH, ONUCHIBAOLWMX €€ COCTOAHME HA MUKPOCKOMNUYECKOM YPOBHE.

Hynesoe Hayano TepmoamHammnkn. CamonpomnssonbHas penakcalms TepMOANHAMUYECKON CUCTEMbI K
TEN/10BOMYy pPaBHOBECHIO.

Mogaenb ngeanbHOro rasa B TepMOANHAMMKE — CUCTEMA YPaBHEHUI: ypaBHeHWe MeHaeneesa—
KnaneripoHa v BblpaxeHue A41a BHYTPEHHEN 3HepPruun. YCNoBMUA NPUMEHMMOCTM 3TON MOLENN: HU3KAA
KOHLEHTpaLMA YacTuL, BbiICOKME TemnepaTypbl. BoiparkeHne ans BHyTPEHHEN SHeprmm oA4HOaTOMHOTO
naeanbHoOro rasa.

KBasucraTnyeckme 1 HectaTU4yecKkme npoLeccol.

dnemeHTapHas paboTa B TepmMoAnHAMMKe. BblumcneHne paboTbl No rpaduKy npouecca Ha pV-
anarpamme.

Tennonepegaya Kak cnocob M3MeHeHUs BHYTPEHHEWN SHEPTUN TEPMOANHAMMNYECKOW cnucTeMbl 6e3
coBeplieHus paboTbl. KOHBEKLMSA, TENNONPOBOAHOCTD, U3/lyYeHMe.

Konunyectso Tennotbl. Ten10EMKOCTb Tena. YaenbHasa u MoAApHaa TeNN0EMKOCTU BellecTBa. YpaBHeHue
Matiepa. YaenbHasa TennoTa cropaHuaA Tonamea. PacyéTt KoanyecTsa TenaoTbl Npu Tenaonepegade.
MoHATMe 06 agmMabaTHOM npoLecce.

MepBblii 3aKOH TEPMOANUHAMUKN. BHYTPEHHAA 3Heprua. KoanyecTso TenioTbl M paboTa Kak Mepbl
N3MEHEHUA BHYTPEHHEN 3HeprMm TePMOANHAMUYECKON CUCTEMBI.

BTOpOi1 3aKOH TEPMOAVHAMMKN 18 PABHOBECHbIX MPOLLECCOB: Yepes 3a4aHHOe PaBHOBECHOE
COCTOSIHME TEPMOAMHAMMUYECKON CUCTEMBI MPOXOANT eANHCTBEHHAA aaMabaTta. A6CcontoTHasA
Temneparypa.

BTOpOWt 3aKOH TePMOANHAMUKN AR HEPABHOBECHbIX MPOLECCOB: HEBO3MOXKHO NepeaaTtb TeNA0TY OT
6osiee xonogHoro Tena K bonee Harpetomy 6e3 kKomneHcauum (Knaysuyc). HeobpaTmocTb NPUPOLHbBIX
npoLeccos.

MpuHUMNbI AeNCTBUA TENNOBbLIX MawuH. KMA.

MakcmanbHoe 3HadeHue KA. Lukn KapHo.



JKoN0rMYeckme acneKTbl UCNOIb30BaHMA TEMNIOBbIX ABUraTesell. TenioBoe 3arpsaisHeHne OKpyrKatoLLein
cpeapbl.

TexHMYeCcKme yCTPOMCTBA U TEXHONOTMYECKME MPOLLECCHI: XONOANABHUK, KOHANLMOHEP, AU3ENbHbIN U
KapblopaTopHbIM ABUraTeNn, NapoBas TYpOMHA, NOyYeHME CBEPXHUIKMX TEMMNEPATYP, YTUAU3ALNA
«TENN0BbIX» OTXOA0B C UCNO/Ib30BAaHMEM TEMJIOBOIO HAacoCa, yTuansauma brnoopraHM4eckoro Tonanea
ONA BblPpabOTKM «TENN0BOM» U SNEKTPOIHEPTUN.

JemoHcTpaumn.

N3meHeHMe TemnepaTypbl Npu agmnabaTmyeckom paclmpeHnu.
Bo3aywHoe orHuBo.

CpaBHeHMe yaeibHbIX TEM/IOEMKOCTEN BELLeCTB.

Cnocobbl N3MEHEeHUA BHYTPEHHEN 3HEPTUMN.

UccneposaHue agmnabaTtHoro npouecca.

KomnbloTepHble MOAEeNN TENNOBbIX ABUraTENEN.

YuyeHUYeCKNn aKCnepmmMeHT, NabopaTopHblie paboTbl, NPAKTUKYM.
N3mepeHune yaenbHOW TeNI10EMKOCTH.

UccnepoBaHuMe npouecca oCTbiBaHMA BeELLECTBa.
UccneposaHme agmnabatHoro npouecca.

MN3yyeHne B3aMMOCBA3M IHEPTUU MEKMONEKYNAPHOTO B3aMMOLENCTBMA U TEMNEPaTYpPbl KUNEHUA
KUIOKOCTEN.

Tema 3. ArperaTHble COCTOAHMA BeL,ecTsa. daszoBble nepexoagsbl.
I'Iap006pa303aHV|e M KOHAeHcauuAa. UcnapeHne v KuneHue. YaenbHasa TennoTa napooGpasosava.

HacbilWweHHble U HeHacblWeHHble napbl. KayecTBeHHaA 3aBUCUMOCTb NAOTHOCTU U AaB/IeHUA
HaCbIWEHHOro napa oT rTemnepaTtypbl, X HE3aBUCMMOCTb OT 06bEma HacbILWeHHOoro napa. 3aBMCUMOCTb
TeMnepaTypbl KNNEHNA OT AaBNEHNA B XKUAKOCTU.

BnaKHOCTb BO34yXa. ABCONOTHaA U OTHOCUTENbHAA BNAXKHOCTb.

Teépaoe Teno. Kpucrannnyeckme n amopdHble Tena. AHM30TPONUA CBOMCTB KPUCTanNos. MaasneHue
KpucTannumsauma. YaenbHana Tensota naasnexHus. Cybanmaumsa.

Hedopmaumm TBEpAoro Tena. PactaxeHue u cxkatue. Casur. Moaynb KOHra. Mpegen ynpyrnx
aedopmaumi.

TennoBoe pacliMpeHne RUAKOCTEeN U TBEPAbIX TeN, 06bEMHOE U IMHEHOE paclunpeHne. AHFaPMOHU3M
TennoBbIX KonebaHWI YacTUL, BELLLECTBA KaK NMPMYMHA TENNOBOMO PacluMpeHnn Ten (Ha KayecTBeHHOM
YPOBHE).



MpeobpasoBaHue aHeprumn B $pasoBbIX Nepexosax.
YpaBHeHwMe TennoBoro 6anaHca.

MNoBepxHOCTHOE HaTaKeHue. KoadPpuumneHT NoBepxXHOCTHOrO HaTaXeHuA. KannnnsapHole ABieHus.
[asneHune nos MCKPUBNEHHO NOBEPXHOCTbLIO XKMAKOCTU. Dopmyna Jlannaca.

TexHuyeckue yCTpOl‘/JICTBa N TeXHO/I0rn4yecKkmne npoueccobl: XXuakme Kpuctaaabl, COBpemeHHble
maTepknanbl.

JemoHcTpauymn.

Tennosoe pacwmpeHue.

CBOWCTBa HACbILWEHHbIX NapPOB.

KnneHue. KuneHme npm NnOHUXKEHHOM AaBNAEHUN.

MN3mepeHune cuibl NOBEPXHOCTHOIO HATAXEHUA.

OnbITbl C MbIIBHBIMW NAEHKAMMU.

CmaumBaHue.

KanunnapHble aABneHUs.

Mogaenn HeHbIOTOHOBCKOM KUAKOCTH.

Cnocobbl UI3MepPEeHUs BNIAXKHOCTMU.

UccnepoBaHme HarpeBaHMa M NAaBAEHMA KPUCTANZIMYECKOTO BELLECTBA.
Buabl gedopmaumnii.

HabnogeHue manbix gedpopmaLmii.

YUueHUYeCcKuit aKcnepmmeHT, nabopaTtopHble paboTbl, MPaKTUKYM.
MN3yueHne 3aKOHOMEPHOCTEN UCNAPEHUSA KUOKOCTEN.

N3mepeHue yaenbHOM TennoTbl NNaBAEHNA NbAa.

M3yyeHne CBOMCTB HACbIWEHHbIX NApoB.

N3mepeHne abCcoNOTHOM BNAXKHOCTM BO34yXa W OLEHKA MacCbl NapoB B NOMELLEHWUMN.
N3mepeHne KoadduumeHTa NOBEPXHOCTHOTO HATAMKEHUS.

N3mepeHne moayna HOHra.

UccnepoBaHue 3aBUCMMOCTU AedopmaliMm pe3anHoOBOro obpasLa oT NPUNOKEHHOM K HEMY CUJbI.

Pasgen 4. dnekTpogMHamMuKa.



Tema 1. dneKkTpuyeckoe none.

dneKkTpU3aLmA Ten U eé NPoABAEHUA. DNEKTPUYECKUI 3apaa. [lBa BUAA 3NEKTPUYECKMX 3apAL0B.
MpPOBOAHUKN, ANINEKTPUKN N NONYNPOBOLHUKN. DNEMEHTAPHbIN 3NEKTPUYECKMI 3apAL. 3aKOH
COXpaHeHWA INeKTPUYECKOoro 3apaaa.

B3anmopgemncteme 3apanoBs. ToueuHble 3apaabl. 3aKoH KynoHa.
dneKTpuyeckoe none. Ero aeicrTemne Ha anekTpuyecKme 3apagbl.

HanpsAKEHHOCTb 3/1eKTpuYeckoro nos. MpobHbii 3apaa. JIMHUM HaNPAXKEHHOCTM 31EKTPUYECKOTO MNOAS.
OAHOpoAHOE 3NEKTPUYECKOE Moe.

rlOTeHLI,VIa}'IbHOCTb 91EKTPOCTATUYECKOIo NonA. Pa3HocTb NOoTeEHUWMANO0B N HaMpAaXeHne. rlOTeHLI,VIa}'IbHaﬂ
3Heprua 3apajaa B 31eKTpocTaTUYeckom none. MNoteHumnan anekTpocratuyeckoro nons. Ceasb
HanNPAKEHHOCTM NOAA U PAa3HOCTM MOTEHLMANOB AR SNEKTPOCTaTUYECKOro Nons (Kak 04HOPOAHOrO, TaK
N HEOAHOPOAHOrO).

MpUHLMN CynepnosnLmMm sNeKTPUYECcKMX Noaen.

Mone ToyeuHoro 3apsaa. Mosne paBHOMepPHO 3apsAKeHHoM cdepsbl. Mosie paBHOMEPHO 3aPAKEHHOTO Mo
06bémy wapa. MNosie paBHOMEPHO 3apAKEHHON BEeCKOHEYHOM NA0CKOCTU. KapTUHbI ANHUIA
HanNPAXEHHOCTUN 3TUX NONE N SKBUNOTEHLMAAbHbIX NOBEPXHOCTEA.

MpOBOAHMKN B 3N1E€KTPOCTaTUYECKOM None. Ycnosue paBHOBECKA 3apPAL0B.

ANaneKTpUKKM B 3IeKTpocTaTU4ecKom none. [inanekrpruyeckaa npoHMLLaeMOoCTb BeLLLecTBa.
KOHp,eHcaTop. 3J'IEKTpOéMKOCTb KOHAEeHCaTopa. 3}'IeKTp0éMKOCTb N/I0OCKOro KoHAeHcaTopa.
MapannenbHoe coegnHeHne KOHAeHcaTopos. NocnegoBaTenbHOE cCOeUHEHWE KOHAEHCaTOPOB.
3HepI'VIFI 3apAXEeHHOro KoHAeHcaTopa.

[BnxKeHune 3apﬂ)+(EHHOV1 4acTuubl B O4HOPOAHOM 31EKTPUYECKOM NoNe.

TexHMYEeCKMe YCTPOMCTBA M TEXHONOMMYECKME MPOLLECChI: 3/1IEKTPOCKOM, 3/1IEKTPOMETP,
3/1IEKTPOCTaTMYECKAnA 3aLUMTa, 3a3eM/IEHME 31eKTPONPMBOPOB, KOHAEHCATOPbI, reHepaTop BaH ae

Ipaada.

JemoHcTpauun.

YCTPOICTBO M NPUHUMUN AENCTBUA I/1EKTPOMETPA.
DNeKTpuUYecKoe nose 3apaeHHbIX LWAPUKOB.
dneKTpuyecKoe nose AByX 3apAXKEHHbIX NAACTUH.

Mogaenb 3/1eKTpoCcTaTUYEeCKoro reHepaTtopa (BaH ae MNpaada).
NMpOBOAHUKU B INEKTPUYECKOM None.

3}'IeKTpOCTaTVI‘-IECKaFI 3awmTa.



YCTpOMCTBO M AENCTBME KOHAEHCATOPA NOCTOSHHOM U NepemMeHHON EMKOCTH.

3aBMCMMOCTb 3/IEKTPOEMKOCTU NMIOCKOTO KOHAEHCATOPa OT MJIOLWAAM NAACTUH, PACCTOAHUA MeXAY HUMU
N AUSNEKTPUYECKOWN NPOHMLAEMOCTH.

SHeprua 3/IeKTPUYECKOTO NOJIs 3aPSrKEHHOIo KOHAeHcaTopa.

3apAgKa v paspagKka KOHAEeHCATopa Yepes pe3uncTop.

YyeHnYecKnin akcnepmmeHT, nabopatopHble paboTbl, NPAKTUKYM.

OueHKa cun B3aMmoaencTBmA 3apaxKeHHbIX Tes.

HabntogeHune npespalleHMa SHepPrum 3aparKeHHOro KoHAeHcaTopa B SHEPruto U3y4eHns CBETOANO0Aa.
M3yyeHne NpoTeKaHMA TOKa B LLENn, CoaepKallei KoHaeHcaTop.

PacnpegeneHune pasHOCTM NOTEHLUMANO0B (HanpsaXeHMs) NPy NocaeaoBaTe/ibHOM CoequHEHNM
KOHAEeHCaToposB.

UccnepoBaHue pa3paga KOHAEHcaTopa Yepes pe3ncTop.

Tema 2. NOCTOAHHbBIN 3NEKTPUYECKUI TOK.

Cuna ToKa. MoCToAHHbIN TOK.

Ycnosus cyw,ectBoBaHUA NOCTOSHHOIO 3/1€KTPUYECKOro ToKa. MIcTouHMKM ToKa. HanpaxeHnue U n 34C €.
3akoH Oma ana yyacTka uenu.

neKTpuyeckoe conpoTMBIeHNEe. 3aBUCUMOCTb CONPOTUBIEHNA OA4HOPOAHOrO NPOBOAHNKA OT ero
ONVHBI M NAOLWAAN NONEPEYHOro cedeHus. YaenbHoe CoNnpoTMBIEHUE BeLLecTBa.

MNocneposaTenbHoe, NapannenbHoe, CMeLlaHHoe coeguHeHne NPOBOAHMKOB. Pac4éTt pa3BeTBAEHHbIX
aneKkTpuyeckmx uenen. Mpasuna Knpxroda.

PaboTa aneKkTpmyeckoro Toka. 3akoH xkoyna—/leHua.
MoLLHOCTb 9/1eKTPMYECKOTO TOKa. TennoBasA MOLLHOCTb, Bblgessemas Ha pe3ncTope.

3/C v BHYTpeHHee CONPOTUBAEHNE UCTOUYHMKA TOKa. 3akoH OMa Ans NOAHOM (3aMKHYTOM)
aNeKTpuyeckoi Lenu. MoLHOCTb UCTOYHMKA TOKa. KopoTKoe 3amblKaHue.

KoHaeHcaTop B LLeny NOCTOAHHOTO TOKa.

TexHuyeckue yCTpOVICTBa N TEXHO/NIOTN4YeCKmne npoLeccbl: amnepmeTp, BOJZIbTMETP, PeOCTaT, CYETUMK
3J'IEKTpW~IECKOI‘;1 Heprun.

JemoHcTpaumn.

M3N\epeHme CUbl TOKA N HaMpAXKeHUA.



NccnepoBaHne 3aBUCMMOCTU CU/bI TOKA OT HaNpAMKeHUA ANA pe3ncTopa, NamMibl HaKanuBaHUA n
cseTtoamoaa.

3aBMCUMOCTb COMPOTUBIEHNS LUANHAPUYECKMX NMPOBOAHNUKOB OT AJINHbI, NI0WAAM NONEpPeYyHoro
CeYeHus 1 matepuana.

MccnepoBaHmne 3aBUCUMOCTM CUAbI TOKA OT conpotmnBneHnAa Npn NOCTOAHHOM HanpAXeHuUn.

Mpamoe namepeHme d[C. KopoTKoe 3amMblKaHMe rabBaHNYECKOro 3/1eMeHTa U OLeHKa BHYTPeHHero
COMPOTUBAEHUA.

Cnocobbl coefMHEHNA UCTOYHUKOB TOKa, [1C baTapen.

UccnepoBaHme pasHOCTU NOTEHLMANOB MEXKAY MOHOCAMM NCTOYHMKA TOKA OT CU/bI TOKA B LLeNu.
YyeHUYeCcKnin akcnepmmeHT, nabopatopHble paboTbl, MPaKTUKYM.

UccnepoBaHme CMELAHHOTO COeaMHEHNA PE3UCTOPOB.

N3mepeHne yaenbHOro cConpoTmaieHNsa NPOBOAHMKOB.

UccnepoBaHme 3aBUCMMOCTM CUIbl TOKA OT HANPAXKEHUA 414 NaMIbl HAKAIMBAHMWA.

YBenmyeHue npegena MsMmepeHuns amnepmerpa (BoabTmeTpa).

N3mepenne 34C 1 BHyTPEHHErO CONPOTUBAEHUA UCTOUYHMKA TOKA.

UccneposaHue 3asucumocty IAC rafbBaHUYECKOro 3/1leMeHTa OT BPEMEHU MPU KOPOTKOM 3aMbIKaHUN.
UccnepoBaHme pasHOCTU NOTEHLMANOB MEXAY MOJIFOCAMM MCTOYHMKA TOKA OT CU/Ibl TOKA B LLEMW.
UccnepoBaHme 3aBUCMMOCTM MOJIE3HOM MOLLHOCTU MCTOYHMKA TOKA OT CUJ1bl TOKaA.

Tema 3. TOKM B pasnnyHbIX cpenax.

JneKTpryeckas NpoBOAMMOCTb Pa3/IMYHbIX BELECTB. DEKTPOHHANA NPOBOANMOCTb TBEPAbIX METa/NOB.
3aBMCMMOCTb COMPOTUBIEHNA METaNN0B OT TemnepaTypbl. CBEPXNPOBOANMOCTD.

DNEeKTPUYECKUI TOK B BaKyyme. CBOIMCTBA 3/1€KTPOHHbIX MYy4YKOB.

MonynposoaHuKkn. CobCTBEHHAn M NpUMeCHas NPOBOAMMOCTb NOYNPoBoAHMKOB. CBOMCTBA p—N-
nepexoga. MonynpoBoAHMKOBbIE NPUBOPDI.

3/16KTpVIH€CKVIVI TOK B 3/IEKTPO/IUTAX. 3HEKTpOI1MTVILIECKaFI anccoumnauma. 3}'IeKTpO!'IM3. 3aKOHbI CDapa/J,eﬂ
ANnAa 3NeKTpoan3a.

3J'IeKTpVI‘-IECKVII7I TOK B raszax. CaMocTosTe/IbHbI U HECAMOCTOATE/IbHbIN pa3pAaa. PasanyHble TunbI
camocToAaTenbHOro paspaga. Moanuma. MNnaasma.

TexHuYecKme yCTPOMCTBa 1 NPaKTUYECKOe NPUMEHEHUE: ra3opa3paaHble NamMrbl, 31eKTPOHHO-/y4YeBan
Tpy6Ka, nonynposoaHnKoBble Npubopsl: Anoa, TpaHauctop, potoamoa, cBeToamnoa, ranbBaHuKa,
paduHMpPOBaHME MeaH, BbiNIaBKa aIlOMUHUSA, 3NEKTPOHHAA MUKPOCKONMWA.



JemoHcTpauymn.

3aBMCUMOCTb CONPOTMUBAEHNSA METANNOB OT TEMNEPATYPbI.
MpoBOANMOCTb 31EKTPOSINTOB.

3aKOHbI aneKkTponunsa Papaaes.

UcKpoBoit pa3pag v NpoBoAMMOCTb BO34yXa.

CpaBHeHMe NPOBOANMOCTN META/I/IOB U NONYNPOBOAHUKOB.
O[HOCTOPOHHAA NPOBOAMMOCTb AMOAA.

YyeHUYeCcKnin akcnepmmeHT, nabopatopHblie paboTbl, NPAKTUKYM.
HabntogeHue anekTponmsa.

N3mepeHune 3apsaaa 04HOBANIEHTHOTO MOHa.

UccnepoBaHme 3aBUCMMOCTU CONPOTUBIEHMA TEPMOPE3UCTOPA OT TEMNEpPaTypPbI.
CHATME BONIbT-aMMNEPHON XapaKTePUCTUKKN AMoaa.

PU3NYECKNI MPAKTUKYM.

Cnocobbl usmepeHnsa GUsnNHECKUX BEANYMH C UCNONb30BaHMEM aHANOMOBbIX U LIUGPOBLIX
N3MepMTE/IbHbIX NPUEOPOB 1 KOMMbIOTEPHbIX A4aTHMKOBbIX CUCTEM. ABCOMIOTHbBIE M OTHOCUTE/NbHbIE
NOrpewHoCT N3MepPeHUnt Grandeckmx BeandnH. OLeHKa rpaHuL, MOrpeLlHoCTeN.

MpoBeaeHWe KOCBEHHbIX U3MEPEHWNI, UCCAeA0BaHNIA 3aBUCUMOCTEN PU3MUECKUX BEIMYMH, NPOBEPKA
npessIoXKeHHbIX TMnoTes (BbIbop 13 paboT, ONMCAHHBIX B TEMATUYECKUX pasaenax «YYeHUYecKui
3KCMnepmumeHT, n1abopaTopHble PaboTbl, NPAKTUKYM»).

MexnpeameTHble CBA3M.

M3yyeHme Kypca GU3NKKM yraybnéHHoro yposHA B 10 Knacce OCyLecTBAAETCA C YYETOM COAEPHKATENBbHbIX
MeXNPeaMETHbIX CBA3EN C KypcaMu maTeMaTUKnU, BUONOTUN, XMMUWN, reorpadum 1 TEXHONOTUMN.

MesKnpeameTHblE MOHATUA, CBA3aHHbIE C M3yYEeHMEM METOA0B HayYHOro NO3HaHWA: ABMEHNE, HayYHbIN
daKT, runoTesa, Gpu3nYecKas BeIMYMHA, 3aKOH, Teopus, HabnlogeHue, SKCNepUMEHT, MoAeIMpoBaHmue,
MOZe/b, U3MEPEHME, NOMPELIHOCTU U3MEPEHUIA, USMEPUTENbHbIE NPUBopPbI, undpoBan nabopatopus.

MaTemaTurKa: peLleHne cMcTembl ypaBHEHUI. JIMHeliHaa dyHKumA, napabona, runepbona, ux rpadumkm n
ceoicTea. TpUroHoMeTpuiYeckme GyHKUMN: CUHYC, KOCUHYC, TAHFEHC, KOTaHreHC, OCHOBHOE
TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOPbI M UX NPOEKLMN HA OCU KOOPAMHAT, C/IOXKEHUE BEKTOPOB.

brvonorua: mexaHnyeckoe ABUMKEHME B KMBOM npupoae, ,D,Vld)d)YSMFl, OCMOocC, Ten1006MeH XKUBbIX
OpraHM3mos, Ten10BOE 3arpA3HeHne Opr)KaPOUJ,EI‘;I cpeabl, ytunnsauuma 6MOOpFaHMLIeCKOI'O TonauMea
anAa Bblpa6OTKVI «TensoBom» u 9/1EKTPO3HEPTUN, NOBEPXHOCTHOE HATAXEHNE U KaNUNNAPHbIE ABNEHNUA B
npupoae, anekTpnyeckme AsNeHNA B KMBOIA npupoae.



XUMUSA: QUCKPETHOE CTPOoeHMe BeLecTBa, CTPOEHME aTOMOB U MOJIEKY/, MOJIb BELLLEeCTBa, MONAPHas
macca, nosy4eHne HaHOMaTepuanos, Ten0Bble CBOMCTBA TBEPAbIX TEJ, UAKOCTEN U ra30B, KuUaKue
KPUCTaNNbl, 3NeKTpUYECcKMe CBOMCTBA METa/N/I0B, 3N1EKTPOUTUYECKan AMCCoUnaLmaA, raibBaHUKa,
3NEKTPOHHAA MUKPOCKONUA.

leorpadua: BNa*KHOCTb BO3/yxXa, BETPbl, bapomeTp, TepMoMeTp.

TexHonoruA: NnpeobpasoBaHMe ABUNKEHWUIM C UCMOJIb30BAaHMEM MEXAHNU3MOB, YYET CYXOro U }KUAKOro
TPEHUSA B TEXHUKE, CTaTUYECKNE KOHCTPYKLMKN (KPOHLUTEMH, pellétyaTblie KOHCTPYKLUK), MCNONb30BaHMe
3aKOHOB COXPAHEHWUSI MEXAHUKM B TEXHUKeE (TMPOCKOoN, BOAOMET U Apyrue), ABUraTeNb BHYTPEHHEro
cropaHusa, naposas TypbuHa, 6bITOBON XONOANIbHUK, KOHAULUMOHEP, TEXHONOTMWN NONYYEHUA
COBpPEMEHHbIX MaTepunasios, B TOM YMCe HAHOMATEPUANOB, U HAHOTEXHOIOTUN, SIEKTPOCTATUYECKAs
3alMTa, 3a3eMJIeHMeE 3N1eKTPoNpMbOopoB, razopaspsagHble Namnbl, NOAYNPOBOAHUKOBbIE NPUOOPSI,
ra/JibBaHuKa.

11 KNACC

Pasgen 4. dnekTpoguMHamMuKa.
Tema 4. MarHutHoe none.

B3anmogencTeme NOCTOAHHbIX MarHUTOB M NPOBOAHMKOB C TOKOM. MarHuTHoe nose. BeKTop MarHMTHoM
NMHAYKUMW. TIPUHLMN cyneprno3nLmMmM MarHUTHbIX Nonei. JIMHUM MarHUTHOM MHAYKLUN.

MarHuTHoe nosie NPoOBOAHUKA C TOKOM (MPAMOro NPOBOAHMKA, KaTyLWKW M KPYroBOro BMTKa). OnbIT
dpcTeqa.

Cuna Amnepa, eé HanpasBaeHWe U MOAYb.

Cuna JlopeHua, eé HanpasaeHne n moaynb. JBUKeHNE 3apAKeHHOM YacTULbl B 0AHOPOAHOM
MarHuTHom nose. PaboTta cuabl JlopeHua.

MarHuTHOe nose B BewecTse. PeppomarHeTmKm, napa- 1 AMamarHeTUKK.

TexHuyeckue yCTpOl‘/‘ICTBa M TexHonornyeckume npoueccobl: npumeHeHne NOCTOAHHbIX MarH1UTOB,
INNIEKTPOMATrHUTOB, TECTEP-MYZIbTUMETP, SN1EKTPOABUIaTENTb ﬂKO6M, YCKOPUTENUN SINEMEHTAPHbIX YaCThu,.

JemoHcTpauun.
KapTuHa MHUIA MHAYKUMW MAarHMTHOrO NoJiA NOJI0COBOrO U NOAKOBOOOPa3HOro NOCTOSHHbIX MarHUTOB.

KapTuHa JINHUA MarHUTHOM MHOYKUWN NonAa ANNHHOIo NpAMOro nposoaHMKa  3aMKHYTOro Ko/sibL,esoro
NPOBOAHWMKA, KaTyLLWKN C TOKOM.

B3aMMO/.'J,EI7ICTBV|e ABYX NPOBOAHMKOB C TOKOM.

Cunna Amnepa.



[Oevicteue cunbl JTopeHLa Ha MOHbI 3N1EKTPOIUTA.

HabntogeHne ABUMKEHMA NyYKa 3/IEKTPOHOB B MAarHUTHOM MOJE.

MpUHLMN AeACTBMA NEKTPOU3IMEPUTENBHOTO NPUBOPA MArHUTO3NEKTPUYECKOM CUCTEMBI.
YyeHUYeCcKnin akcnepmmeHT, nabopatopHble paboTbl, NPAKTUKYM.
UccnepoBaHMe MarHUTHOTO NOAA NOCTOAHHbIX MArHUTOB.

UccneposaHme cBoicTB peppomMarHeTUKOB.

UccnepoBaHme AeNCTBUA NOCTOAHHOIO MAarHUTa Ha PaMKy C TOKOM.
M3mepeHune cnnbl AMnepa.

MN3yyeHne 3aBUCUMOCTM CUbl AMNepa OT CUAbl TOKA.

OnpeaeneHve MarHUTHOM MHAYKLUMM HA OCHOBE U3MepPEHMA cuibl AMnepa.
Tema 5. dnekTpomarHMTHaa MHAYKUMA.

fAABNEeHUe 31eKTPOMarHMTHOM MHAYKLUMK. NOTOK BEKTOPA MAarHUTHOM MHAYKUMK. C MHAYKLMKU. 3aKOH
3/IeKTPOMArHUTHOM MHAYKUuMn Papagen. Buxpesoe anektpmnyeckoe nosne. Tokm ®yko.

9C MHAYKUMN B NPOBOAHMKE, ABMKYLLEMCA B OAHOPOAHOM MarHUTHOM Moe.
Mpasuno fleHua.

MHAYKTUBHOCTb. KaTylWKa MHAYKTMBHOCTM B LieNy NOCTOSIHHOTO TOKa. ABneHne camomnHaykuuu. 34C
CaMOUHAYKLUN.

3HepI'VIFI MArHMTHOroO NONA KaTyLWwKN C TOKOM.
3J'IEKTpOMaFHMTHoe none.

TexHnyeckue yCTpOVICTBa N TEXHO/NIOTN4eCKmne npoueccobl: UHAYKUMOHHAA neYvb, cConeHouna, 3alunta oT
2/1eKTpu3aunm Ten npn aBUXeHNn B MarHUTHOM nose 3emau.

JemoHcTpaumn.

HabntopeHne ABNeHMA 3NeKTPOMArHUTHON MHAYKUUMN.

UccneposaHue 3asmucnumocty 34C HAYKLNM OT CKOPOCTU USMEHEHUA MAarHUTHOro NOTOKa.
Mpasuno SleHua.

MageHue marHuTa B afloMUHMEBOM (MeaHoW) Tpybe.

fiBneHne caMonHAYKUUN.

UccneposaHme 3asucumocTtv 3 C caMonHAYKLMM OT CKOPOCTU M3MEHEHUA CU/bl TOKA B LEenu.

YYyeHUUYecKunit aKkcnepmumMeHT, N1abopaTopHble PaboTbl, MPAKTUKYM.



UccnepoBaHue ABNEHUA 3N1EKTPOMArHUTHON MHAYKUMMN.
OnpeaeneHne MHAYKLUMN BUXPEBOTO MarHUTHOrO NosiA.
WccnepoBaHue ABAEHMA CAMOUHAYKLMN.

CbopKa moaenm sneKTPoMarHMTHOro reHepaTopa.
Paspen 5. KonebaHus v BOMHbI.

Tema 1. MexaHu4yeckune KonebaHus.

KonebatenbHas cuctema. CBob6oaHble KonebaHus.

FapmoHuYeckme KonebaHma. KuHemaTnyeckoe M AMHaMUYECKOe ONUCaHUe. DHepreTuyeckoe onncaHune
(3aKOH coxpaHeHMA mexaHUUYeCcKoMn aHeprnm). BoiBoa, AMHAMMUYECKOTO ONMUCAHUA rapMOHUYECKUX
KoNebaHUn N3 X SIHEePreTUYeCcKoro U KMHEMaTUYECKOro ONUcaHus.

Amnantyga u ¢asa KonebaHuin. CBA3b aMNAUTYAbl KOlebaHNI UCXOAHOM BENUYMHbI C aMIAUTYAaMM
KonebaHnin e€é CKOPOCTU N YCKOPEHMUS.

MNepuroa n yactoTa KonebaHuii. NMeproa masbix cBOH6OAHbIX KONebaHNI MaTeMaTUYECKOro ManTHUKa.
MNepurog cBo60aAHbIX KoNebaHN NPYKUHHOTO MaATHMKA.

MoHATHE 0 3aTyxalolWmx KonebaHuax. BbiHyKaeHHble KonebaHua. Pe3oHaHc. Pe3oHaHCHasA KpuBas.
BAusiHMe 3aTyxaHWs Ha BUA, PE30HAHCHOM KpMBOM. ABTOKO1Ie6aHMS.

TexHUYecKme yCTPOMCTBa M TEXHONOTMYECKME NPOLLECCHI: METPOHOM, Yacbl, Ka4enun, My3sblKasbHble
WHCTPYMEHTbI, ceiicmorpad.

JemoHcTpaumn.
3anucb KonebaTenbHOro ABUXKEHMA.
HabntogeHune He3aBMCMMOCTU Nepmroaa Manbix KonebaHuii rpy3a Ha HATU OT aMNANTYAbI.

UccnepoBaHmMe 3aTyxaroLWmx KonebaHuii 1 3aBUCUMOCTU Nepmnoaa cBobogHbIX KonebaHuii ot
COMPOTUBAEHWA.

WNccneposaHune KonebaHuid rpysa Ha MacCUBHOM NPYXKUHE C Lenblo GopMUpoBaHMA NpeacTaBaeHuii o
naeanbHOM MOLENN NPYKUHHOTO MaaTHMKA.

3aKOH COXpaHEeHMA 3HepPrun Npu KonebaHuAX rpysa Ha NpyKuHe.

MccnenoBaHMe BbiHYKAEHHbIX KonebaHui.

HabnoaeHne pesoHaHca.

YYyeHU4YecKunit aKkcnepmmeHT, nabopaTopHble PaboTbl, MPAKTUKYM.

MN3mepeHue neproga cBo60AHbIX KonebaHMIt HUTAHOMO U NPYKUHHOFO MaATHUKOB.

M3yyeHne 3aKOHOB ABUXKEHMA Tesla B Xxoae KonebaHWin Ha ynpyrom noasece.



N3yueHne ABUKEHUA HATAHOTO MAATHUKa.

Mpeobpa3oBaHMe IHEPTUU B NPYKMUHHOM MAATHUKE.
UccnepoBaHume ybbiBaHUA aMNAUTYAbl 3aTyXatoWmX KonebaHui.
UccnepoBaHume BbIHYXAEHHbIX KONebaHUNA.

Tema 2. In1eKTpoMarHuUTHble KonebaHus.

KonebaTtenbHbli KOHTYP. CBOBOAHbIE SNEKTPOMArHUTHbIE KONebaHMA B naeanbHOM KonebatebHOM
KoHType. Popmyna TomcoHa. CBA3b aMNAMTYAbl 3apAga KOHAEHCATopa C aMNANTYA0M CUbl TOKA B
KonebaTeNbHOM KOHTYype.

3aKoH COXpaHeHWNA aHEPTNKN B NOEA/IbHOM KonebatesibHOM KOHTYypeE.
3aTyxarou.|,V|e 3/1EKTPOMaArHnUTHbIE KonebaHus. BbIHYXAEHHble 3/IeKTPOMarHuUTHble KonebaHus.

MepemMeHHbIN TOK. MOLWHOCTb NepemMeHHOro Toka. AMNAUTYAHOE U AelCTBYIoLLLee 3HaYeHMe CUAbl TOKa
N Hanps»<eHua Npu pasiMyHoi Gpopme 3aBUCUMOCTU NEPEMEHHOIO TOKa OT BPEMEHU.

CUHycouaanbHbIM NepemeHHbI TOK. Pe3nctop, KoOHAEHCATOp U KaTyLlKa UHAYKTUBHOCTM B L,enu
CUHYCOMOANbHOIO NepemMeHHOro ToKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHWi.

NpaeanbHbIl TpaHchopmaTop. NMponssoacTBo, nepesada n NnoTpebaeHne aNeKTPUYECKom saHepruu.

IKO0rMYECKME PUCKU NPU NPON3BOACTBE 31EKTPO3HEPrMmK. KynbTypa UCMO/Ib30BaHNA 31EKTPOIHEPTUN
B NOBCEAHEBHOM ¥KU3HW.

TexHnyeckune yCTpOVICTBa N TEXHO/IOrN4YeCKmne npoLeccol: 3J'IEKTpM‘-IECKMl7I 3BOHOK, reHepartop
nepemeHHOro Toka, TMHNKN saneKTponepeaau.

JemoHcTpaumn.

CB06OAHbIE 3N1EKTPOMArHUTHbIE KoNebaHuA.

3aBMCUMOCTb YacTOTbl CBOBOAHbLIX KOIEBAHWUI OT UHAYKTUBHOCTU MU EMKOCTM KOHTYPA.
Ocuunnnorpammbl 31EKTPOMArHUTHbIX KonebaHui.

leHepaTop He3aTyxaloLWwMX 3NEKTPOMArHUTHbIX KoaiebaHU.

Mogaenb 3NeKTpoMarHMTHOro reHepaTopa.

BbIHY*KAEHHble CMHYcOoMAanbHble KonebaHuA.

Pe3ucrop, KaTylKa MHAYKTUBHOCTU M KOHAEHCATOP B LLeNy NepemMeHHOoro Toka.

Pe3oHaHc npu nocnenosateibHOM COeAMHEHUN PE3UCTOPA, KaTYLIKN MHAYKTUBHOCTU U KOHAEHCATOpa.
YCTPOIACTBO M NPUHUMN AeNcTBUA TpaHCchopmaTopa.

Mogenb AanHnmn I1eKTponepegayun.



YyeHMYecKuiA sKkcnepmumeHT, nabopaTtopHble paboTbl, MPAKTUKYM.
MN3yuyeHue TpaHchopmaTopa.

WccnenosaHue nepeMeHHOro ToKa Yepes noc/ieioBaTte/IbHO COeAMHEHHbIE KOHAEHCATOP, KaTyLLUKY U1
pesuncrop.

HabntoaeHne aneKTpPoMarHMTHOro pe3oHaHca.
UccneposaHue paboTbl CTOYHUKOB CBETA B LeNW NepeMeHHOro ToKa.
Tema 3. MexaHMYeCcKue 1 31eKTPOMArHUTHbIE BOJIHbI.

MexaHu4ecKme BOJIHbI, YCIOBUA UX PacnpocTpaHeHus. NonepeyHble U NPoAO0AbHbIE BO/HLI. [epuog,
CKOPOCTb PacnpoCTpaHeHUA U OANHA BOAHbI. CBOMCTBA MEXAaHUYECKUX BOJIH: OTPAXKEHWE, MPE/IOMAEHNE,
nHTepdepeHLma n andpakyms.

3BYK. CKOpOCTb 3BYKa. [pOMKOCTb 3BYyKa. BbicoTa ToHa. Tembp 3ByKa.
LLlymoBoe 3arpssHeHMe OKpYKatoLLel cpeapl.

DIeKTPOMArHUTHbIE BOJIHbI. YC/IOBUA U3NYYEHWNA 3/IEKTPOMATHUTHBIX BOJIH. B3anmHas opueHTauma
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBOWICTBA 3/1IEKTPOMATHUTHBIX BOIH: OTPAXKeHWe, NpefioMAeHne, NonapmnsaLma, MHTeppepeHumns u
andpakuma.

LLIkana 31eKTPOMarHUTHbIX BOMH. [pUMeHeHne 3N1eKTPOMarHUTHbIX BOIH B TEXHUKE U BbITy.
MpUHUMNBbI PaaMOCBA3K M TeNeBuaeHUA. PagnonoKkaums.
dNeKTpoMarHMTHoe 3arpAsHeHne oKpyXatoLlein cpeabl.

TexHMYecKme yCTPOMCTBA M NPAKTUYECKOEe NPUMEHEHUE: MY3blKaJIbHble MHCTPYMEHTbI, pasap,
paanonpUEMHUK, TeNEBU30P, aHTeHHa, TenedoH, CBY-neyb, ynbTpasByKoBaA ANArHOCTUKA B TEXHUKE U
meauuuHe.

JemoHcTpauun.

O6pasoBaHMe 1 pacnpPoCcTpaHeHWe NoMNepPeYHbIX U NPOLO/bHbIX BOJH.
Konebntoueecs Ten0 Kak UCTOYHUK 3BYKaA.

3aBMCMMOCTb A/IMHbI BOJIHbI OT YaCTOTbl KOJ1Ie6aHUIA.

HabntogeHne oTparkeHUs U NpesioMaeHUA MEXaHUYECKUX BOJTH.
HabntogeHune nHTepdepeHumm n andparkLmm MexaHM4YeCcKmx BOJH.
AKYCTMYECKMI pe30HaHC.

CBOICTBA YNIbTPA3BYKa 1 €ro NpMMeHeHMe.



Ha6m0,u,eHme CBA3UN TPOMKOCTU 3BYKa U BbICOTbl TOHA C aMI'IﬂMTYAOl\;I M 4acToTOM KosiebaHuii.

UccnepoBaHMe CBOMCTB 3/1EKTPOMArHMTHbLIX BOJIH: OTPaXKeHWe, NpenoMaeHme, NoAapusaums,
andpakuma, nHTepdepeHums.

ObHapyKeHne nHbpPaKpPacHOro 1 yabTpapuoieToBoro Usny4yeHui.

YyeHUYeCcKnin akcnepmmeHT, nabopatopHble paboTbl, NPAKTUKYM.

M3yyeHMe napameTpoB 3BYKOBOW BOJIHbI.

M3yyeHune pacnpocTpaHeHns 3BYKOBbIX BOJIH B 3aMKHYTOM MPOCTPaHCTBE.

Tema 4. OnTuKa.

MpAaMonnHelHoe pacnpocTpaHeHMe cBeTa B ogHoOpoaHoM cpeae. Jlyd cBeTa. TOYEYUHbIM UCTOYHUK CBETA.

OTpaeHue cBeTa. 3aKOHbI OTpaKeHus ceeTta. MocTpoeHmne n306paXKeHNit B MIOCKOM 3epKane.
Cdepuueckue 3epKana.

MpenomneHne ceeTa. 3aKOHbI NPESOMNEHMA cBeTa. ABCONIOTHBIN NOKasaTeNb NPenomaIeHus.
OTHOCUTE/IbHbIN NOKa3aTe b NpesioMneHus. NoCTOAHCTBO YacTOTbl CBETa U COOTHOLLEHWNE AJIUH BOJH
npu nepexone MOHOXPOMAaTUUYECKOro CBETa Yepes rpaHuLy pasaena AByX ONTUHECKUX cpea.

Xopa nyyent B npusme. Aucnepcun ceeta. CNoOXKHbIN cocTas 6enoro ceeTa. Liger.
MNMonHoe BHyTpeHHee oTparkeHme. MNpeaenbHbIA Yros NOJIHOTO BHYTPEHHErO OTPAXKEHUS.

CobupatoLipe 1 paccemsatoLime NMH3bl. TOHKan AnMH3a. PoKycHoe paccTosiHMe M ONTUYECKan cuna
TOHKOW /IMH3bI. 3aBUCUMOCTb GPOKYCHOTO PacCTOAHUA TOHKON CPEePUYECKOM IMH3bI OT e€ reomeTpuUm u
OTHOCWTE/IbHOTO MOKa3saTe s NpenoMIeHus.

dopmyna TOHKOM INH3bI. YBEAUYEHWE, ,aBAEMOE JIMH3OMN.

Xopg nyya, npolueawero MH3y Nof NPOM3BO/IbHBIM YI/IOM K €€ r1aBHOW onTuyeckoi ocu. MNoctpoeHune
n3006paKeHnIt TOUKM M OTpe3Ka NPAMOI B COBMPAtOLWMX M PACCENBAIOLLMX IMH3AX U UX CUCTEMAX.

OnTuyeckne I'Ipl460pbl. Paspewatowan CNocobHOCTb. [Nas Kak onTMYeckas cucTema.
Mpegensbl NPUMEHNMOCTH I'EOMeTpM‘-IECKOﬁ ONTUKMN.

BosiHoBas onTuKa. MHTepdepeHLmMa cBeTa. KorepeHTHble UCTOUYHMKK. YcnoBua HabaogeHusa
MaKCMMYMOB U MMHUMYMOB B MHTEPGDEPEHLIMOHHON KapTUHE OT ABYX KOrePEHTHbIX MCTOYHMKOB.
MprMepbl KNacCUYecknx MHTEPGEPEHLMOHHbIX CXEM.

Ondpakuma ceeta. AndpakumMoHHasa pelwéTka. Ycaosue HabtoaeHNs r1aBHbIX MAaKCMMYMOB Mpu
nageHuM MOHOXPOMATUYECKOTO CBETa Ha AN PAKLMOHHYIO PELETKY.

Monapunsauna ceeta.



TexHWYecKme yCTPOMCTBA U TEXHONOTMYECKUE NPOLLECCHI: OYKM, Iyna, nepuckon, ¢oToannapart,
MWKPOCKOM, NPOEKLMOHHBIV annapat, NPOCBeT/AeHNEe ONTUKM, BONIOKOHHAA ONTUKA, ANPPaKLUNOHHAA
peweéTka.

JemoHcTpauymn.

3aKOHbI OTParKeHUs CBETA.

UccnepoBaHme NpenomneHma ceeTa.

HabntogeHue nosHOro BHYTPEeHHEero oTpaxkeHua. Moaenb cBeToBoAa.
UccnepoBaHme xo4a CBETOBbIX MYyYKOB Yepe3 NJA0CKONapaAnenbHy NAACTUHY U NPU3MY.
UccnepgoBaHue CBOMCTB M306pakeHni B INH3aX.

Mogenn mmkpockona, Tesieckona.

HabnogeHue nHtepdbepeHumnm ceera.

HabntoaeHue UBeTOB TOHKMX NNEHOK.

HabnoaeHue audpakumm ceeTa.

N3yueHne AndpakUMOHHON PeLLETKMN.

HabnoaeHne andpakLMOHHOIO CNeKTpa.

HabnogeHue aucnepcmmn ceeTa.

HabnogeHue nonAapusaumm ceeTa.

MpumeHeHWe NONAPONAOB ANA N3YYEHUSA MEXAHNUYECKUX HAMPAXKEHWA.
YUueHUYeCcKuit aKcnepmmeHT, nabopaTtopHble paboTbl, MPaKTUKYM.
MN3mepeHne nokasaTena NpesioMAeHNA CTeKNa.

NccnepoBaHMe 3aBUCMMOCTU POKYCHOIO pacCToAHMA OT BeLWEecTBa (Ha Nnpumepe XKUAKUX NNH3).
MN3mepeHne GOKYCHOro pacCTOAHUA PacCENBAIOLLUX JINH3.

MonyyeHne N306parkeHMA B CMCTEME U3 NIOCKOro 3epKana U INH3bI.
MonyyeHne N306parkeHnA B cUCTEME U3 ABYX JINH3.

KOHCTpynpoBaHWe TeNeCKOMUYECKUX CUCTEM.

HabnoaeHue audpakumm, HTEpdpepeHUnn 1 NnonapmnsaLmm CBeTa.
M3yyeHne nonAapursaumm ceeTa, OTPAKEHHOrO OT NOBEPXHOCTU AMINEKTPUKA.

M3yyeHne nHTepdepeHUMn NasepHoro N3nydeHna Ha AByX LWennx.



HabntogeHue aucnepcun.

HabntogeHue u nccnegosaHme aAndpakLMOHHOIO CNEeKTpa.

N3mepeHune A InMHbI CBETOBOW BOJIHbI.

Mony4yeHne cnekTpa U3y4yeHms cBeToamoaa npu NomoLm AndpakLUMOHHON pPeLLETKN.

Pasgen 6. OcHOBbI CreumanbHOM TEOPUM OTHOCUTENIBHOCTMU.

rpaHVILI,bI NMPUMEHNMOCTHUN K/1aCCUYECKON MeXaHUKMU. nOCTy}'IaTbI cneu,maanoiz'l TEOPUN OTHOCUTENIbHOCTW.

MpocTpaHCTBEHHO-BpeMeHHOM MHTepBaJl. [peobpasoBaHua SlopeHua. Ycaosue NPpUYUMHHOCTH.
OTHOCKTENBHOCTb O4HOBPEMEHHOCTU. 3ameaieHNne BpEMEHN N COKpaLLLeHMe ANHDI.

JHeprua n UMNynbC PENATUBMUCTCKOM YacTULbI.
CBA3b MACCbl C SHEPTUEN YU UMMNYNIbCOM PENATUBUCTCKOM YacTMLbl. IHEPrus NoKos.

TexHMYecKme yCTPOoMCTBA M TEXHOIOTMYECKNE NPOLLECChI: CNYTHUKOBbLIE MPUEMHMKK, YCKOPUTENN
3apPAKEHHbIX YacTUL,

YYyeHn4YecKunit aKkcnepmmeHT, nabopaTopHble PaboTbl, MPAKTUKYM.

OnpeaeneHne UMNyabCa U 3HEPTUU PENATUBUCTCKUX YacTuL, (No doTorpaduam TPEKOB 3apArKEHHbIX
YyacTuL, B MarHMTHOM none).

Pasgen 7. KsaHToBas ¢pusmKa.
Tema 1. KopnycKy/nsapHO-BOTHOBOW Ayasin3m.

PaBHOBeCHOE TEMN/0BOE U3NyYeHue (U3nydeHrne abcoNtoTHO YEPHOTO Tena). 3aKoH cMelleHMs BuHa.
'vMnoTesa MnaHKa 0 KBaHTax.

®OTOHbI. IHEPrUA U UMNynbC GOTOHa.

®oToadpdekT. OnbiThl A. I'. CTonetoBa. 3aKoHbl GoToadpdeKTa. YpaBHeHMe IHWTeMHa ana poTtoaddeKra.
«KpacHas rpaHuua» ¢otoadpdekTa.

[aBneHune ceeTa (B YaCTHOCTU, AaBNEHNE CBETA Ha abCONOTHO NoraowatoLwyto n abcontoTHo
OTparkaloLLyto NoBepxHocTb). OnbiThl M. H. Nlebeaesa.

BonHoBble cBOMCTBA YacTuL,. BonHbl ae Bpoina. AanHa BosHbl ge bponns n pasmepbl ob6iactm
NIOKaNU3aumMm ABMKyLLLenca YacTmubl. KopnyckynapHO-BOHOBOM Ayanusm. Oudpakuma sNeKTPoHOB Ha
KpucTannax.

Cneundurka nsmepeHnin B8 Mukpomupe. CooTHoweHUA HeonpeaenéHHocTel Nensenbepra.

TexHuyeckue yCTpOl\/’ICTBa N TEXHO/TOTNYeCKmne npoLeccbl: CNEKTPOMETD, d)OTOQl'IeMEHT, d)omp,amm(,
TyHHEJ'IbeIlZ MUKPOCKOM, CO/THEYHaA 6aTapeﬂ, csetoamoa.

JemoHcTpaumn.



dPoTo3pdeKT Ha yCTaHOBKE C LMHKOBOW NAACTUHOM.

UccneposaHue 3aKOHOB BHelwHero ¢potoaddekTa.

UccnepoBaHme 3aBUCMMOCTM COMPOTUBIEHMA NONYNPOBOAHMKOB OT OCBELLEHHOCTHU.
Csetogunoga.

ConHe4yHas b6aTtapes.

YyeHUYeCKnin aKcnepmmeHT, nabopaTopHble PaboTbl, MPAKTUKYM.

UccneposaHme poTopesuncropa.

MN3mepeHne nocTtosHHOM M1aHKa Ha ocHoBe ucceaoBaHma ¢otoaddekTa.
UccnepoBaHme 3aBUCMMOCTU CUJIbl TOKA Yepes CBETOAMOL, OT HANPAXKEHUS.

Tema 2. du3mka atoma.

OnbITbl NO UCCNeA0BaHUIO CTPOEHUs aToMa. naHeTapHaa moaenb atoma Pesepdopaa.

MNocTynatbl bopa. N3nyyeHne n nornoweHne GoToHOB NpU Nepexoae aToma ¢ OAHOro YPOBHA SHEPrum
Ha apyrow.

Buabl cnektpoB. CneKkTp ypOBHEM SHEPrnn aToma BoAopoaa.
CnoHTaHHOe M BbIHYXXAeHHOoe u3nyyeHune ceeTa. f/lasep.

TexHuYecKme yCTponCcTBa 1 TEXHONOTMYECKME MPOLLECChI: CNEKTPasibHbIN aHanms (cnektpockon), nasep,
KBaHTOBbI KOMMNbIOTEP.

JemoHcTpauun.

Mogenb onbiTa Pesepdopaa.

HabntogeHne AMHeRYaTbix CNEKTPOB.

YCTPOICTBO N AENCTBUE CHETYMKA MOHU3UPYHIOLLMX HaCTUL,

OnpegpeneHne ANNHBI BOJIHbI N1a3€PHOTo U3NyYeHus.

YyeHMYeCcKuI aKCnepmMMmeHT, nabopaTopHble paboTbl, MPAKTUKYM.

HabntogeHne nnMHeyaToro cnekTpa.

UccnepoBaHWe cnekTpa paspekeHHOro aToMapHoro Bogopoaa U nsmepeHune noctosHHol Puabepra.
Tema 3. d13MKa aTOMHOTO AAPa U 31eMEHTapPHbIX YacTULL.

HyknoHHasa moaens aapa leriseHbepra—MBaHeHKo. 3apaa aapa. Maccosoe uncno agpa. M3otonsl.

PagnoakTMBHOCTb. Anbda-pacnag,. INeKTPOHHbIM U NO3UTPOHHbIN 6eTa-pacnag,. lamma-usnydeHue.



3aKOH paZMOaKTMBHOrO pacnaga. PaanoakTneHble n30Tonbl B npupoge. CBOMCTBA MOHU3MPYIOLLENO
n3nyvyeHua. BamaHme paamoaKkTMBHOCTM HA XKUBble OpraHM3Mbl. ECTeCTBEHHbIN GOH N3NYyYEHUA.
Jo3umeTpua.

JHeprus cBaAsu HYK/JOHOB B Agpe. AaepHble cunbl. JedeKT macchl Agpa.

ApnepHble peakumu. [leneHune n cuHTes agep. AaepHole peaktopsl. Npobaembl ynpasasemoro
TEPMOAAEPHOrO CUHTE3a. DKOOrMYECKME acneKTbl Pa3sBUTUA AAEPHOMN SHEPreTUKMN.

MeToabl pernctpaumm n nccneaoBaHnA 31eMeHTapPHbIX YacTULl.

dyHaameHTanbHble B3aumoaeincTens. baproHbl, Me3oHbl 1 enToHbl. MNpeactasneHmne o CTaHAapPTHOM
mogaenn. KBapK-r/itooHHas MoAesb afapoHOB.

dusunka 3a npegenamun CraHaapTHOM mogenun. TEmHaa maTtepma U TEMHasA SHEPrus.
EONHCTBO PU3NYECKOM KapTUHbBI MMpPa.

TexHMYecKme yCTPoMCTBa N TEXHONOTMUYECKME NPOLLECChI: A03MMETP, Kamepa BuabcoHa, agepHblii
peaKTop, TEPMOAAEPHLII peakTop, aTomMHas 6omba, MarHUTHO-pe3oHaHcHas Tomorpadus.

YYyeHn4YecKunit aKkcnepmMmMeHT, nabopaTopHble PaboTbl, MPAKTUKYM.
MccnenoBaHWe TPEKOB YacTul, (No rotoBbiM dpoTorpaduam).
MccnenoBaHne pagmoakTMBHOIO GOHa C UCNO/Ib30BaHMEM A03MMETPA.
M3yyeHue nornoweHns 6eTa-4yacTul, antoMUHUEM.

Pasaen 8. IneMeHTbl aCTPOHOMUK M acTPODU3INKMN.

3Tanbl pa3BUTMA aCTPOHOMMMK. NPUKNaAHOE U MUPOBO33PEHYECKOE 3HAUYEHNE aCTPOHOMMM.
MPUMEHMMOCTb 3aKOHOB GU3NKK ANs OB BACHEHMA NPUPOLAbI KOCMUYECKMX 0B BEKTOB.

MeToAbl aCTPOHOMUYECKUX UCCNenoBaHNn. COBpeMeHHble ONTUYECKME TEIECKOMbI, PaSNOTENECKONbI,
BHeaTMocdepHasa acTPOHOMMUSA.

Bua 3Bé3aHoro Heba. Co3se3ans, spKkue 38€34bl, NNAHETbI, UX BUANMOE ABUNKEHUE.
ConHeYHas cuctema.
ConHue. ConHeYyHaa akTMBHOCTb. MCTOYHMK 3Heprim ConHua mn 3B€34,

3BE3/4bl, X OCHOBHbIE XaPaKTEPUCTMKU. Jnarpamma «CneKTpasibHbIA KNacc — CBETUMOCTb». 3BE3 bl
rnasHoM nocaenoBaTeIbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTbY A8 3BE3/, r/1aBHOMN
nocnenoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3B€34,. CoBpeMeHHble NPeACTaB/EHNA O MPOUCXOXKAEHUN
n asontounm ConHua 1 3B€3A. ITanbl }KU3HM 3BE3A.

MneuHbii MyTb — Hawa MNanakTnKa. NonoxkeHune n asmkeHne ConHua B ManakTMke. Tunbl ranakTuk.
Pagnoranaktmkm n KBasapbl. Y€pHble Ablpbl B A4PaAX FANaKTUK.



BceneHHas. PacwmpeHne BceneHHon. 3akoH Xab61a. PasberaHue ranaktuk. Teopus bonblioro B3pbiBa.
PenukroBoe n3nyyeHme.

MacwTtabHasa cTpykTypa BceneHHon. MeTaranakTuka.
HepelwéHHble npobaembl aCTPOHOMMUM.
YuyeHnyeckne HabnaogeHus.

HabntoaeHuna 38€34HOr0 Heba HEBOOPYKEHHbIM [/1a30M C MCNO/Ib30BAaHMEM KOMMbIOTEPHbIX
NPUNOXKEHUIN AN onpeaeneHns NoNoKeHna HebecHbIX 06 bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIe
co3se3gma CeBepHOro noaywapua n apKme 3s€3apl.

HabntogeHua B Teneckon JlyHbl, NiaHeT, TYMaHHOCTEN U 3BE3AHbIX CKOMJIEHWIA.
PU3NYECKNIN MPAKTUKYM.

Cnocobbl usmepeHnsa GUsNYECKUX BEANYMH C UCNONb30BaHMEM aHANOMOBbIX U LLUPPOBLIX
N3MepMUTE/IbHbIX NPUEOPOB Y KOMMbIOTEPHbIX AaTHUKOBbIX CUCTEM. ABCOIIOTHbIE M OTHOCUTE/IbHbIE
NOrpewHoCT N3MepPeHN GrU3nYecKmx BeanunH. OLeHKa rpaHuL, MOrpeLlHoCTeN.

MpoBeaeHMe KOCBEHHbIX U3MEPEHUIM, UCCNea0BaHUI 3aBUCUMOCTEN GUINYECKUX BEINYUH, MPOBepKa
npeanoXeHHbIX runotes (Bbi6op 13 paboT, ONMCaHHbIX B TEMAaTUYECKUX pa3aenax « YYeHUYecKuit
3KCNepumeHT, nabopaTopHble paboTbl, MPAKTUKYM»).

Ob6o6buwatouiee NoBTOpEHME.

0606ueHne N cucTemaTnsaLma CogeprKaHna pasaenos Kypca «MexaHuKa», « MonerynapHas pusmka u
TEPMOAMHAMMKAY», «INEKTPOAUHAMUKE», «KonebaHma 1 BoaHbI», « OCHOBbI CNeLmanbHon Teopun
OTHOCUTENbHOCTUY, «KBaHTOBaA PpU3MKa», «INIEMEHTbI aCTPOHOMMUKN U acTPODUINKMN Y.

Ponb pU3NKM M aCTPOHOMUKN B SKOHOMMYECKOM, TEXHOJIOFMYECKON, COLIMANbHOM U STUYECKOM chepax
[eATeNbHOCTN YenoBeKa, PoJib U MecTo GU3MKM U aCTPOHOMUU B COBPEMEHHOM HAay4YHOWN KapTuHeE MUpa,
3HauyeHuMe onuncaTenbHOM, CUCTEMATU3UPYIOLLEN, 06 bACHUTENbHOM N NPOrHOCTUYECKOW GYHKLUMIA
dusnyeckoit Teopum, posb pusnyeckom Teopmun B popmMMpoBaHUM NpeacTaBaeHN 0 GU3NYECKo
KapTUHE MMUpPa, MeCTO PU3NYECKOW KAPTUHbI MUPa B 0OLLEM PAAY COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX
npeAcTaBAeHUN 0 NpUpoae.

MexxnpeameTHble CBA3MN.

M3yyeHune Kypca GpU3nKn yraybnéHHoro yposHsa B 11 Knacce ocyWwecTBAAETCA C YYETOM COAEPIKaTENbHbIX
MeXMpeaMETHbIX CBA3EM C Kypcamm maTtemaThKm, 61Moaormm, xummm, reorpadum n TeXHONOTUN.

MesKnpeameTHble NOHATUA, CBSI3aHHbIE C M3yYeHMEeM METOA0B HayYHOro NO3HAHWA: ABEHUE, HAyYHbIN
daKT, runoTesa, GM3nYECKan BEIMYMHA, 3aKOH, Teopus, HabntogeHue, SKCNepPUMEHT, MOAEeIMPOBaHME,
MoZesb, U3MepPEeHne, NOrPeLIHOCTU U3SMEPEHUIA, U3MepUTENbHbIe Npubopbl, undposan nabopaTtopus.

MaTemaThKa: peLleHne CUCTeMbI YPaBHEHUI. TPUFOHOMETPUYECKME GYHKLUMUU: CUHYC, KOCUHYC, TaHIeHC,
KOTAHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPbI U MX MPOEKLMM Ha OCM KOOPAMHAT,
CNoXeHMe BeKTOpoB. [pon3BOAHbIE 3N1eMEHTAPHbIX QYHKUMIA. MPMU3HAKKM N0A06UA TPEYrobHUKOB,
onpeaeneHve NaoWaamn N1ockmux epuryp n obbéma Ten.



Bvonorua: 3/1IEKTPUYECKMNE ABNEHNA B KMBOI npupoae, KonebaTesbHble ABUXEHNA B KMUBO npupoae,
9KO/Iorn4yecKkmne pUCKM npmn Nnpon3Boacree 3/1EKTPO3IHEPIrnn, aNeKTPpoMarHmMTHoe 3arpAasHeHue
Opr)KaI-OLLI,eVI cpeabl, ynbTpa3ByKoBaAa AMArHOCTUKa B meanunHe, ontTu4eckne ABJ1EHNA B KMBOI

npupoae.

XMUA: CTpOEHME aTOMOB M MOJIEKY/T, KPUCTaIZIMYECKan CTPYKTYpa TBEPAbIX TN, MEXaHU3MbI
06pa3oBaHUA KPUCTAI/IMYECKON PELLETKN, CNEKTPaIbHbIN aHaNus.

Feorpadua: marHMTHbIE NOAtOCA 3EMIIN, 3aN1EKM MAarHUTHbIX Pya, $OTOCbEMKA 3eMHOM NOBEPXHOCTY,
cencmorpad.

TexHoNOrUA: NPUMEHEHNE NOCTOAHHbIX MarHUTOB, 3/IEKTPOMArHMTOB, 3/IEKTpoABUraTesb AKobu,
reHepaTop NepemMeHHOro ToKa, MHAYKUMOHHAA NeYvb, IMHUM INEeKTponepesad, SNeKTpoaBuraTens,
pagap, paanonpuémMHUK, TeieBU3op, aHTeHHa, TenedoH, CBY-neub, ynbTpasBykoBaa AMArHOCTMKa B
TEXHWKE, MPOEKLUNOHHbIM annapaT, BOJIOKOHHAA ONTUKa, co/iHeYyHasa batapes, CNyTHUKOBbIE NMPUEMHUKMU,
AOEPHAA SIHEPreTMKa U 3KON0rMYeCcKMe acneKkTbl €€ pasBuTUA.



MNNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA NPOrPAMMbI NO ®U3UNKE HA YPOBHE CPEAHETO OBLLETO
OBPA3OBAHUNATNYHOCTHBIE PE3Y/IbTATbI

JIMYHOCTHbIE PE3Y/1IbTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA y4ebHoro npegmeTta « PU3nKa» A0KHbI OTPaXKaTb FOTOBHOCTb U
CNOCOBHOCTb 0byYatoLWMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHOMN BHYTPEHHEN NO3ULIMEN NTUYHOCTH,
CUCTEMOWM LEHHOCTHbIX OpUEeHTaUU, MO3UTUBHbIX BHYTPEHHUX YOEeXKAeHUN, COOTBETCTBYIOLLNX
TPAAULMOHHbIM LLEHHOCTSIM POCCMINCKOro 06 ecTBa, pacluMpeHme XKMU3HEHHOTO ONnbiTa U OnMbITa
AEeATeNbHOCTU B NPoLEecce peasns3aumnm oOCHOBHbIX HanpaBaeHUM BOCNUTaTEIbHOW AeATENbHOCTU, B TOM
yucne B YacTu:

rpaaHCKoro BOCNUTaHMA:

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3MLMM 0ByYaloLWEroca Kak akTMBHOTO M OTBETCTBEHHOIO Y/leHa
poccuinckoro obuecTsa;

NPUHATME TPAAULMOHHbIX 06LLEeYENIOBEYECKMX TYMAHUCTUYECKMX U AEMOKPATUYECKMX LLeHHOCTE;

rOTOBHOCTb BECTM COBMECTHYIO AEATE/IbHOCTb B MHTEPECax rpaAaHcKoro obLiecTsa, y4acTBoBaTh B
camoynpasneHun B 06pa3oBaTesIbHON OpraHM3aLnm;

yMeHUWe B3anmMoeinCcTBoBaTh C COLMaNbHbIMU MHCTUTYTaMM B COOTBETCTBUM C UX GYHKLMAMU U
Ha3HayeHuem;

FOTOBHOCTb K I'YMaHWTApPHOMN U BONOHTEPCKOM AeATENbHOCTU.
NnaTpMoTUYECKOro BOCNMUTaHUA:
cbOpPMUPOBAHHOCTb POCCUNCKOM rPaXKAaHCKOM MAEHTUYHOCTM, NaTPUOTU3MA;

LLeHHOCTHOE OTHOLUEHME K roCyAapCTBEHHbBIM CMMBOJ1IaM, AOCTUHKEHUAM POCCUNCKMX YYEHBIX B 061acTH
OUBUKM U TEXHUKE.

AYXOBHO-HPABCTBEHHOIO BOCNUTAaHNA:
Cd)OpMMpOBaHHOCTb HPaBCTBEHHOIO CO3HAHWUA, 9 TUHECKOIo NoBeAeHNA;

CNOCobHOCTb OoueHnBaTb CUTYaLUIO U NPUHUMATb OCO3HAHHbIE peleHnAa, OPUEHTUPYACb Ha MOpPa/IbHO-
HpaBCTBEéHHbIE HOPMbI U LEHHOCTU, B TOM YUC/NE B AeATE/NIbHOCTU y‘-IéHOFO,'

OCO3HaHWMe INYHOro BK/1aaa B MNOCTpPpOEHUE yCTOl‘;ILIMBOFO 6yp,yu.|,ero.
9CTETUYECKOIo BOCNUTAHUA:

3CTETUYECKOE OTHOLWEHUE K MUPY, BKAKOYAA 3CTETUKY Hay4HOro TBOPYECTBa, NpUCyLero Gpusmndyeckomn
HayKe.



TPpyA4oBOIro BOCNUTAaHUA:

WMHTEpEeC K pa3inyHbiM chepam npodeccnMoHanbHOM AeATENBHOCTU, B TOM YMCAE CBA3AHHbIM C PUINKOM
N TEXHUKOW, YMEHMe coBepLUaTb 0CO3HaHHbIM Bblbop byayuiei npodpeccnn n peanmsoBbiBaTb
CO6CTBEHHbIE KM3HEHHbIE NAaHbI;

rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHUIO U camMoobpa3oBaHMio B 061aCTh GU3UKKU Ha NPOTANKEHUN
BCEMN KU3HMU.

9KOJZIOrn4eCKoro BoCnmnTaHmA:

chopMMPOBAHHOCTb IKOIOTMYECKON KY/IbTYPbl, OCO3HaHWE rN06asIbHOrO XapaKTepa 3KO0rMYECKUX
npobnem;

NJaHMPOBAHME M OCYLLLECTBNAEHWNE AEMNCTBUI B OKPYKatOLWEeN cpesie Ha OCHOBE 3HaHMA Lene
YCTOMYMBOrO Pa3BUTUA YENOBEYECTBA;

paclwmpeHne onbiTa AeATENbHOCTM 3KOIOTMYECKOM HANPaBIEHHOCTU Ha OCHOBE MMEIOLLLMXCS 3HAHWUI Mo
dusuke.

LeHHOCTU Hay4YHOro no3HaHuA:

cPOpPMMPOBAHHOCTb MUPOBO33PEHMA, COOTBETCTBYHOLLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA
dun3nYeckoit HayKku;

OCO3HaHue UeHHOCTU Haquon AeATeNbHOCTU, TOTOBHOCTb B Nnpouecce nyvyeHumAa ¢)VI3VIKVI OCyLLeCTBNATb
NMPOEKTHYIO N nccneanoBaTeNbCKyto AeATE/IbHOCTb MHOUBUAYA/IbHO U B rpynne.

METANMPEAMETHBbIE PE3Y/IbTATHI

Mo3HaBaTeNbHble YHMBEpPCa/bHblE yYebHble AeicTBUA

ba3oBble I0rMyeckne AencTBuS:

CaMoCTOATEIbHO GOPMY/IMPOBATL M aKTyaIM3nPOBaTb NpobaemMy, pacCcMaTpmnBaTb €€ BCECTOPOHHE;
onpeaenaTb Lenu AeATeNbHOCTH, 3343aBaTb NapaMeTPbl U KPUTEPUM UX SOCTUNKEHUSR;

BbIABAATb 3aKOHOMEPHOCTM U NPOTUBOPEUMSA B PACCMATPUBAEMbIX PUNUYECKUX ABNEHUSAX;

paspabaTbiBaTb NAaH peleHna NpPobaembl C y4ETOM aHaIM3a UMEIOLWMXCA MaTePUabHbIX U
HemaTepuaibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBDLI B AE€ATE/IbHOCTb, OUEHNBATLb COOTBETCTBME PE3YNIbTATOB LLeNAM, OUEHNBATb PUCKU
I'IOCI'IELI,CTBVIVI AeATeNbHOCTU;

KOOPAUHNPOBATb U BbIMOJ/IHATb pa60Ty B yC/10BUNAX peasibHOro, BUPTYaZIbHOIo n KOM6MHMpOBaHHOI'O
B3aMMOAEﬁCTBMﬂ;



pa3BMBaTb KPeaTUBHOE MbILLNEHNE MPU PELLUEHUM KU3HEHHbIX Npobaem.
Ba3oBble uccnegoBateibCkue AencTBus:
B/IaZlE€Tb HAYYHO TEPMUHONIOTUEN, KNHOYEBBIMU NOHATUAMMU U MEeToAaMMN PU3MYECKON HaYKW;

B/1aZleTb HaBblKamMu y4ebHO-MUCC/1e[0BaATEIbCKOM U MPOEKTHOM AeATeNbHOCTU B 061acT GU3UKN,
CNOCOBHOCTLIO M FOTOBHOCTBIO K CAMOCTOATE/IbHOMY NMOUCKY METOLOB peLleHuns 3a4a4 GU3nYecKkoro
coAeprKaHus, NPUMEHEHUIO PA3INYHbIX METOA0B NO3HAHWUS;

BN1aAETb BUAAMM AEATENIbHOCTU MO NOJIYYEHUIO HOBOTO 3HAHWA, ero MHTepNpeTaunn, npeobpasoBaHmIo
N MPUMEHEHMIO B PA3/INYHBIX Y4EOHbIX CUTYyaLMAX, B TOM YMCE NPU CO34aHUM YYebHbIX MPOEKTOB B
obnactn pusnkm;

BbISABAATb NPUYMHHO-CNEACTBEHHbIE CBA3M M aKTyaANM3NPOBATb 33434y, BblABUraTb rMNoTesy eé
peLeHmns, HaxoAMTb apryMeHTbl AN A0Ka3aTebCTBa CBOMX YTBEPKAEHWI, 3a4aBaTb NapameTpbl U
KpUTEPUU peLLeHus;

aHaNM3MPOBaTb NOAYUYEHHbIE B XO4€ PelleHNA 3a4a4m pesy/bTaThl, KPUTUYECKU OLEHMBATb UX
[OCTOBEPHOCTb, MPOrHO3MPOBaTh MU3MEHEHMWE B HOBbIX YC/OBUAX;

CTaBUTb U GOPMYIMPOBATL COBCTBEHHbIE 334341 B 06pa3oBaTe/ibHOM AeATE/IbHOCTU, B TOM YnC/e NpuU
n3ydeHnn GU3NKK;

0aBaTb OLeHKY HOBbIM CUTYaLMAM, OLLEeHMBATb NPUODBPETEHHbIN ONbIT;

YMETb NePeHOCUTb 3HaHUA Mo GU3NKEe B NPAKTUYECKYIO 061aCTb KU3HEAEATENbHOCTY;
YMETb MHTErPUPOBATL 3HAHWUA U3 Pa3HbIX NPEeAMETHbIX obnacTel;

BblABMIATb HOBblE UAEN, NPeasiaraTb OPUTMHA/bHbIE NOAXOAbl U PELLEHUS;

CTaBUTb NPoHAEMBI M 334a4M, AOMNYCKalOLLME aflbTEPHATUBHbIE PELLEHUS.

PaboTa c uHpopmaumet:

BN1aAeTb HaBblKaMu NonyyvyeHnA VIH(I)OpMaLI,VIM ¢M3W—|eCKOFO coaepaHnAa n3 UCTOYHNKOB Pa3HbIX TUNOB,
CaMOCTOATE/IbHO OCYLLEeCTBNATb NOUCK, aHaNU3, CUCTEMaATU3aUNIO U UHTEPNPETALUNIO MH¢OpMaLI,VIVI
Pa3/IMYHbIX BNOOB U d)OpM npeacraBneHnA;

OoueHnBaTb AOCTOBEPHOCTb VIHd)OpMaLI,VIM,'

MCNoAb30BaTb CPeAcTBa MHGOPMALMOHHbBIX U KOMMYHUKALUMOHHbIX TEXHOIOTUI B peLleHnn
KOTHUTUBHbIX, KOMMYHWKATUBHbIX M OPraHN3aUMOHHbIX 3a4a4 ¢ cobaogeHmem TpeboBaHuUi
3PrOHOMMKM, TEXHUKM BE30MacHOCTU, TMTMEHbI, pecypcocbeperkeHns, NPaBoBbIX U STUYECKUX HOPM,
HOPM MHbOPMALMOHHOM 6e3onacHoCTH;

CO34aBaTb TEKCTbl PU3MYECKOro COAEPKAHNA B Pa3INYHbIX GopmaTax C YYETOM HasHaYeHMsA
MHOPMaLMN 1 LeNeBoI ayauTopun, BbiIbMpaa onTMManbHyto Gopmy NpeacTaBAeHNA U BU3yanmu3aumu.

KOoMMYHMKaTUBHble YHMBepCcasbHble yYebHble AeicTBus:



OCYyLLEeCTBAATbL 0bLeHMe Ha YpoKax GU3MKMU U BO BHEYPOUHOW AeATeNbHOCTH;

pacrno3HaBaTb NPeAnoCbIIKM KOHOMKTHBIX CUTYaUMI U CMATYaTb KOHPIUKTDI;

pa3BEPHYTO M NOTUYHO M3M1araTb CBOKD TOYKY 3PEHUSA C UCNOb30BaHMEM A3bIKOBbIX CPEACTB;
NMOHUMATb W UCMOJ/Ib30BaTb MPEUMYLLECTBA KOMaHAHOW U UHAUBUAYANbHOM paboThl;

BbIOMPATb TEMATUKY U METOZbl COBMECTHbIX AENCTBUI C YYETOM 0OLLMX MHTEPECOB M BO3MOXHOCTEMN
KaXK[0ro YneHa KoNNeKTUBa;

NPUHUMATb LLEeJIN COBMECTHOMN AeATe/IbHOCTM, OPraHM30BbIBaTb M KOOPAMHUPOBATb AENCTBUSA NO eé
OOCTUMKEHUIO: COCTaBAATbL NJaH AeCTBUIN, pacnpeaensaTb POAU C y4ETOM MHEHUIA YYaCTHUKOB,
obcyKaaTb pe3ynbTaTbl COBMECTHOM paboThbl;

OLLeHMBaTb KAa4YeCTBO CBOEIO BK/AaAa M KaXKa0ro y4acTHMKa KOMaHAbl B 06N pe3ynbTaTt no
pa3paboTaHHbIM KpUTEPUAM;

npeanaratb HOBbIE MPOEKTbI, OLLEHMBATb UAEN C NMO3ULUU HOBU3HbI, OPUTMHANBLHOCTM, MPaKTUYECKOM
3HAYMMOCTK;

OCYLLECTBNATb MO3UTUBHOE CTPATErMyecKoe noBeaeHme B PasIMyHbIX CUTYaLMAX, NPOABAATL TBOPYECTBO
1 BoobpakeHune, 6bITb MHNLUNATUBHDBIM.

PerynatueHble yHMBepCasibHble y4ebHble aeicTBus
CamoopraHusauma:

CaMOCTOATE/IbHO OCYLLLECTBAATb MO3HABATENbHYIO AeATe/IbHOCTb B 06/1aCTV GU3UKM U aCTPOHOMUN,
BbIABAATb NPOB/EMbI, CTaBUTb M GOPMYIMPOBATb COBCTBEHHbIE 3a4a4M;

CaMOCTOATE/IbHO COCTaBAATb NAAH PeLleHMsA PACUYETHBIX U KaUeCTBEHHbIX 33434, NAaH BbINOJHEHMS
NpPaKTUYecKoi paboTbl C YYETOM MMEIOLLMXCA PECYPCOB, COBCTBEHHbIX BO3MOXKHOCTEN U NPEANOYTeHNN;

[aBaTb OLEHKY HOBbIM CUTyaLMAM;

pacwmpATb PamKK y4ebHOro NnpegmeTta Ha OCHOBE IMYHbIX NPeAnoYTEHUN;

[AenaTb 0CO3HaHHbIN BbI6GOP, apryMmeHTUPOBaTh ero, 6paTb Ha ceba OTBETCTBEHHOCTb 3a peLleHUE;
OLUEHMBATb MPUOBPETEHHDBIN ONbIT;

cnocobcTBoBaTb GOPMUPOBAHNIO M MPOABAEHMIO 3PYAULIMM B 061aCTU GM3NKKM, NOCTOAHHO NOBbIWATbL
cBOM 06pa3oBaTesibHbIN N KYbTYPHbIN YPOBEHD.

CaMOKOHTPOJ'Ib, BMOLI,I/IOHafIbeIﬁ UHTENNEKT:

AaBaTb OLL,EHKY HOBbIM CUTYyaUNAM, BHOCUTb KOPPEKTUBbI B 4E€ATENIBHOCTb, OLLEHNBATb COOTBETCTBNE
PEe3yNnbTaToOB UENAM,

BNaAeTb HaBblKamMu nosHaBaTe/ibHOM pecbneKcmm KaK OCO3HaHMA coBepLllaeMbIX AEﬁCTBMVI n
MbICTUTENBbHbLIX NPOLECCOB, UX PE3YNBbTATOB U OCHOBAHUI;



MCNoab30BaTb NPUEMbI pedaeKkCumn gnsa oLEeHKN CMTyaumn, Bbibopa BEPHOTo pelleHus;
YMETb OLLEHMBATb PUCKU U CBOEBPEMEHHO NMPUHUMATb PELLEHUA MO UX CHUXKEHMUIO;
NPUHMMATb MOTMBbI M apPryMeHTbl APYrUX NpM aHanu3e pesynbTaToB AeATe/IbHOCTH;
NPUHMMATbL cebs, NOHMMaA CBOWM HEAOCTAaTKM U LOCTOMHCTBA;

NPUHMMATb MOTMBbI U apryMeHTbl APYrnX NpM aHanu3e pesynbTaToB AeATe/IbHOCTH;
NpM3HaBaTb CBOE NPaBO M NPABO APYrMxX Ha OLWMOKN.

B npouecce fOCTUKEHMA IMYHOCTHbIX Pe3y/IbTAaTOB OCBOEHMA NPOrpammbl Mo pusnke aaa ypoBHA
cpeaHero obuiero obpasoBaHMA y 0O0YYaIOLLMXCA COBEPLLEHCTBYETCA SMOLMOHANbHbIN UHTEJIEKT,
npeanonaratowmnii cGopMUPOBaHHOCTb:

CaMOCO3HaHWA, BKAOYAIOLWEro cnocobHOCTb NOHMMATbL CBOE SMOLIMOHAbHOE COCTOAHUE, BUAETH
HanpaB/eHMA Pa3BUTUA COOCTBEHHOM IMOLMOHabHOM chepbl, ObITb yBEPEHHbIM B cebe;

CaMOperynMpoBaHu1sa, BKAOYAIOLLEr0 CAMOKOHTPO/b, YMEHMUE NPUHMMaTb OTBETCTBEHHOCTb 3a CBOE
nosejeHne, CNocobHOCTb aAanTUPOBATLCA K SMOLMOHA/IbHBIM U3MEHEHUAM U NPOABNATb TMBKOCTb,
6bITb OTKPbITbIM HOBOMY;

BHYTPEHHEN MOTUBALMU, BK/OYAIOLWLEN CTPEMIEHME K AOCTUNKEHMUIO LLEAN U yCnexy, ONTUMKU3M,
WHULMATUBHOCTb, yMEHWE AeNCTBOBaTb, UCXOAA U3 CBOMX BO3MOMKHOCTEN;

3MMaTUK, BKAIOYAIOLLE CNOCOBHOCTb NOHMMATb SMOLIMOHAIbHOE COCTOAHNE APYrMX, YUUTbIBATbL €ro npu
ocyLwecTsneHmMm obLueHns, CnocobHOCTb K COYYBCTBUIO U COMEPEXNBAHMIO;

CoumManbHbIX HaBblIKOB, BKAKOYaOLWUNX CNOCOBHOCTb BbICTPanBaTb OTHOLWEHNA C APpYyrMMKn NroabMuU,
3a6OTMTbCF|, NpPoABAATbL UHTEPEC N pPa3peLllaTb KOH(I)I'IMKTbI.

MPEOMETHbIE PE3Y/IbTATHI

K KoHLy obyuyeHun B 10 Knacce npegmMmeTHble pe3ynbTaTthl Ha Yray6AEHHOM YPOBHE A0/1XKHbI OTPaXKaTbh
cbOpMUPOBAHHOCTb Y 0ByYatOLLMUXCA YMEHWN:

NOHUMaTb POJib GU3UKM B IKOHOMMUYECKOM, TEXHONOTMUYECKOM, IKONIOTMHYECKOM, COLLMAIbHON U
3TUYEeCKoM chepax AeaTeNbHOCTM YEOBEKA, PO/b U MECTO GUNKMN B COBPEMEHHOM Hay4yHOM KapTUHe
MWPa, 3HaYeHne onmcaTeslbHOW, CUCTeMaTU3NPYIOLLENA, 0O BACHUTENBLHOM U NPOTHOCTUYECKOM GYHKLNIMA
dun3nYecKoit TeopuUm — MexaHUKU, MOSIEKYIAPHON PUINKM U TEPMOLUHAMMKMU, PO/b GU3MYECKOW TEOPUHN
B GOPMUPOBAHUM NPEeACTABEHNIN O PU3MYECKON KapTUHE MUPa;

pasNMuyaThb YCA0BUA MPUMEHUMOCTN Moaeneit GU3NYECKMX TeN U NPOLLECCOB (ABAEHUIM): MHepUManbHan
cuctema oTcyéTa, abcontoTHO TBEPAOE TENO, MaTePUanbHaA TOYKA, PaBHOYCKOPEHHOE ABUXKEHME,
cBoboaHoe naseHune, abcontoTHO ynpyrasa gepopmaums, abcontoTHO ynpyroe u abcoNtoTHO Heynpyroe



CTONKHOBEHUSA, MOZEeNN ras3a, }XUAKOCTU U TBEPAOro (KpUCTanAnYeckoro) Tena, naeanbHbiii ras,
TOYEYHbIV 3apAa, 0A4HOPOAHOE 3NEKTPUYECKoe noJe;

pa3nunyaTh ycioBUsA (rpaHuLbl, 061aCTN) NPUMEHNUMOCTU GU3NYECKMX 3aKOHOB, MOHMMATb BCEOB LN
XapaKktep GyHAaMEHTaIbHbIX 3aKOHOB M OrPaHMYEHHOCTb MCNOAb30BaHMA YaCTHbIX 3aKOHOB;

aHaNN3MpPOBaTb M 0HBACHATb MEXaHUYECKMe NPOLLeCChl U ABNIEHUS, NUCMO/b3Ys OCHOBHbIE MONOXKEHMA U
3aKOHbl MEeXaHUKM (OTHOCMTENBHOCTb MEXaHUYECKOTo ABUMKEHUA, GOPMY/ibl KWHEMATUKK
paBHOYCKOPEHHOTO ABUMKeHMA, NpeobpasoBaHua MNanannes ans CKOPOCTU U nepemeLleHNs, 3aKoHbI
HbloTOHa, NPUHLMN OTHOCUTENLHOCTU [annnes, 3aKoH BCEMUPHOTO TATOTEHUA, 3aKOHbI COXPaHeHUs
MMMY/IbCa M MEeXaHMYECKOoMN 3Heprum, cBasb paboTbl CUJIbl C USMEHEHMEM MEXaHUUYECKOW SHepruu,
YyCNOBUA paBHOBECUA TBEPAOro Tena), Npu 3TOM MCMO/Ib30BaTb MaTeMaTUYECKOoe BbipasKeHne 3aKOHOB,
yKa3blBaTb YCNOBUA NPUMEHMMOCTU GU3MYECKMX 3aKOHOB: NpeobpasoBaHnii Fanmnen, BTOPOro u
TPETbEero 3aKOHOB HbOTOHA, 3aKOHOB COXPaHEHUA MMMYNbCa U MEeXaHNUYECKO 3Heprum, 3aKkoHa
BCEMMWPHOTO TATOTEHMUS;

aHaNN3MpPOBaTb M OOBACHATL TEN/IOBbIE MPOLECCHI U ABIEHUS, UCMO/b3YsA OCHOBHbIE NonoxKeHusa MKT u
3aKOHbl MONEKYNAPHON GU3UKM U TEPMOAMHAMMKIK (CBA3b AaBNEHUA nAeanbHOro rasa co cpeaHei
KMHETUYECKOM SHepruen TenioBoro ABMKEHNA U KOHLEHTPaLMel ero MoaeKya, CBA3b TemnepaTypbl
BELLECTBA CO CpeaHeN KUHETUYECKOM SHEPrMen Ten10BOro ABUXKEHUS ero YacTul, CBA3b AaB/IEHUS
NAeanbHOro rasa C KOHUEHTpaLUMen MoKy 1 ero TemnepaTtypoi, ypasHeHne MeHaeneesa—
KnanelipoHa, nepBblii 3aKOH TEPMOANHAMUKU, 3aKOH COXPaHEHMA SHEPrMM B TEMOBbLIX NpoLeccax), npu
3TOM MCMONb30BaTb MaTeMaTHUYeCKoe BblpaXKeHWe 3aKOHOB, YKa3bIBaTb YC/10BUSA NPUMEHUMOCTH
ypaBHeHus MeHaeneesa—KnanenpoHa;

aHaNN3MPOBaTb M OOBACHATb INEKTPUYECKUE SIBIEHUSA, UCMO/b3YA OCHOBHbIE MOIOXKEHUA U 3aKOHbI
3N1EKTPOAMHAMMKM (3aKOH COXPAaHEHMUA 3/IEKTPUUECKOTOo 3apsaa, 3aKoH Ky/sloHa, noTeHuuManbHOCTb
3/1eKTPOCTATMYECKOrO NOAA, MPUHLMM Cyneprno3numnm 31eKTPUYECKUX MOSIEN, MPW STOM YKa3bliBas
YC/NIOBMA NPUMEHMMOCTU 3aKOHa KyNoHa, a TaKKe NpaKTUYEeCKM BaXKHble COOTHOLWEHUA: 3aKOHbl OMa
A1 y4acTKa Luenu 1 4na 3aMKHYTOW 31eKTpUYecKol uenu, 3akoH Jxoyna—/leHua, npasuaa Kupxroda,
3aKoHbl Dapases ons 3N1eKTPOAN3a);

onucbiBaTb GU3NYECKME NPOLLECCHI U ABNEHMWSA, UCNOJb3YA BEMYMHbI: NEPEMELLLEHNE, CKOPOCTb,
YCKOpeHMe, UMNY/bC TeNa U CUCTEMBI TEA, CUAA, MOMEHT CUAbI, AABAEHME, NOTEHUMANbHAA SHEPTUA,
KMHETUYECKas SHeprna, MexaHn4eckan sHeprus, paboTta cuibl, LEHTPOCTPEMUTEIbHOE YCKOpeHWe, cuna
TAXKECTU, CUa YNPYrocTn, Cuia TPEHNA, MOLLLHOCTb, SHEPIUA B3aUMOLeNCTBUA Tena ¢ 3emnén B6aunsm eé
NOBEPXHOCTM, IHEPIMA YyNpyroin aedpopmaLmmn NPyKUHbI, KOMYECTBO TeNIOTbl, abcotoTHanA
TemnepaTypa Tena, paboTa B TepMOANHAMMKE, BHYTPEHHAA SHEPIUA UAEaNbHOr0 O4HOATOMHOrO rasa,
paboTa naeanbHOro rasa, OTHOCUTENbHAA BAAXKHOCTb Bo3ayxa, KM naeanbHoOro Tena0Boro AsuraTens;
3N1eKTPUYECKoe Nnose, HanpPAXKEHHOCTb 31EKTPUYECKOro MoAA, HaNPAXKEHHOCTb NOA TOYEYHOro 3apAaa
W/ 3apAKEHHOTO LWapa B BAaKyyme U B AU3NIEKTPUKE, NOTEHLMAN 31EKTPOCTAaTUYECKOTO NOJISA, PAa3HOCTb
NOTEHUMANOB, 31EKTPOABMKYLLAA CUAA, CUNA TOKA, HaNPAXKEHME, MOLLHOCTb TOKA, 3N1eKTpuYecKas
€MKOCTb MJI0CKOro KOHAEHCATOpa, CONPOTUB/EHNE YHaCcTKa LEenu ¢ nocieaoBaTesibHbIM U
napanfefbHbiM COeANHEHNEM PE3UCTOPOB, SHEPTUA INEKTPUUECKOro NoA KOHAEHCATOPa;

06BACHATL 0OCOHBEHHOCTH NPOTEKAHUA ¢M3M‘-IeCKMX ABNEHUI: MEXaHMYeCcKoe ABUXKEHME, TennoBOe
ABUXXeHne 4YacCTul, BeLWECTBA, TEN/I0OBOE paBHOBECHUE, 6p0yHOBCKO€ ABUXeHue, AM¢¢V3MH, ncnapeHue,



KMneHne n KoHgeHcauua, naasneHne n Kpuctanamsaumna, HanpaBaeHHOCTb Tenaonepenaydu,
INNEKTPUN3aUUNA Ten, SIKBUNOTEHLUNA/IbHOCTb NOBEPXHOCTU 3apPAXKEHHOTO NPOBOAHUKA;

NpPOBOANTb UCCEeA0BaHNE 3aBUCUMOCTU OAHOM GU3NYECKON BENMUYUHBI OT APYron C UCMOJIb30BaHNEM
NPAMbIX U3MEPEHWUI, MPU 3TOM KOHCTPYMPOBATb YCTAHOBKY, PUKCMPOBaTb Pe3yibTaTbl MOSYYEHHOM
3aBMCMMOCTU GU3NYECKUX BENNYMH B BUAE FPAadMKOB C YH4ETOM abCONIOTHBIX MOTPELLHOCTEN N3SMEPEHUI,
AenaTb BbIBOAbI MO pe3yabTaTaM UccnenoBaHus;

NpPoOBOANTb KOCBEHHbIE M3MeEPEHUA PUINYECKMX BENYMH, NPU STOM BbIOMPATb ONTUMANbHbIA METOZ,
U3MepeHus, OLEHNBATL abCOOTHDBIE M OTHOCUTE/IbHbIE MOrPELIHOCTU NPAMbIX U KOCBEHHbIX
N3MepeHUI;

NPOBOANTL OMbITbI MO NPOBEPKE NPEeAN0XKEHHON MTMNOTE3bI: N1IAHMPOBATb IKCMEPMMEHT, cObMpaTb
3KCNEepPMMEHTA/IbHYIO YCTAaHOBKY, aHa/IM3MPOBATb NOlyYEeHHbIE pe3y/ibTaTbl U AenaTb BbIBOA, O CTATyCe
npeaioXeHHOW rmnoTessbl;

cobntopath NpaBmna 6esonacHoOro TpyAa npy NpoBegeHUU UcCAef0BaHMI B pamKax y4ebHoro
3KCMEPUMEHTA, MPAKTUKYMa U y4ebHO-UCCeL0BaATENBLCKON U MPOEKTHOW AeATENbHOCTU C
NCNO/Ib30BaHMEM U3MEPUTENbHBIX YCTPOMCTB U labopaTopHOro ob6opyLoBaHMS;

pelaTb PacyéTHbIE 3a4a4M C ABHO 3aZlaHHOM M HEABHO 3a4aHHOMN PU3MYECKOM MOAENblo: HAa OCHOBAHUM
aHanu3a ycnosua 060CHOBbLIBaTb BbIGOP GU3MYecKoit moaenn, oTeeyatolleit TpeboBaHMAM 3a4aun,
NPUMEHATb GOPMYJibl, 3aKOHbI, 3aKOHOMEPHOCTU U NOCTYNATbl PUIMYECKUX TEOPUI NPU UCMO/Ib30BAHUU
MaTEMaTUUYECKMX METOA0B peLleHma 3a4a4, NPOBOAUTb PACYETbI HA OCHOBAaHUM UMEIOLLMXCA AAHHbIX,
aHann3MpPOoBaTb pe3y/bTaTbl U KOPPEKTMPOBATb METOAbI PELLIEHUA C YYETOM MONYYEHHbIX Pe3yNbTaToB;

pewaTb Ka4eCTBEHHbIE 3a4a4M, Tpe6yrou.|,14e npUMeHeHUA 3HaHUN K3 Pa3HbIX pa3aenos Kypca ¢M3MKM, a
TaKXe nHTerpaumm 3HaHU U3 Apyrux npeameTtoB eCTeCTBEHHO-HAY4YHOro UuKa: BbICTPaNUBaATb
NNOTNYECKYHO LEeNOYKY paccymp,eHMﬁ C onopoﬁ Ha n3y4yeHHbl€ 3aKOHbl, 3aKOHOMEPHOCTU U (I)M3W-IeCKM€
ABNIEHUA,

MCNONb30BaTb TEOPETUYECKME 3HAHUA A1 0OBACHEHUA OCHOBHbIX MPUHLMNOB PaboTbl U3MEPUTENbHbIX
NpPU60opPOB, TEXHNYECKUX YCTPOMCTB M TEXHOOTMYECKMX NPOLLECCOB;

NPUBOAUTbL MPUMEpPbHI BKN3Aa POCCUIMCKUX M 3apybekHbIX Y4EHbIX-GM3MKOB B Pa3BUTME HAYKK, B
06bACHEHME NPOLLECCOB OKPYKAOLWETO MUPa, B PA3BUTUE TEXHUKM U TEXHONOTUI;

aHa/M3MPOBaTb M OLEHMBATbL NOC/NeACTBMA HbITOBOM M NPOM3BOACTBEHHOM AEATENBHOCTU YE10BEKa,
CBA3aHHOM C GM3NYECKMMU NPOLECCAMM, C NO3MLMI SIKONOrMYECcKo 6e30nacHOCTH, NPeaCcTaBAeHNin o
paLMOHaIbHOM MPUPOLONO0Ab30BAHMM, @ TaKKE PA3yMHOM UCMONb30BaHMMU AOCTUKEHMUI HAYKMU U
TEXHO/IOTUI ANA AaNbHENLIEro PasBUTUA YenoBeYecKoro obLuLecTsa;

NPUMEHATb Pa3inyHble cnocobbl paboTbl ¢ MHbOPMaLMe GPU3UYECKOro COAEPHKAHMA C
MCMNO/b30BaHNEM COBPEMEHHbIX MHPOPMALMOHHBIX TEXHOAOMMIA, MPU 3TOM MCMONb30BaTb
COBpeMEHHble MHPOPMALMOHHbIE TEXHOIOTUM A1 NMOUCKA, NepepaboTKu 1 NpeabaBaeHNs yuebHol u
Hay4YHO-NONYAAPHON MHDOPMALMK, CTPYKTYPUPOBAHUA U MHTEPNPETaLUMN MHPOPMALMM, NONYYEHHOW U3
Pa3NIMYHbIX UICTOYHMKOB, KPUTUYECKM aHANN3MPOBATb NOJyYaemyto MHGOPMaLMIO U OLLEeHNBATL eé
[OCTOBEPHOCTb KaK Ha OCHOBE MMELLMXCA 3HAHWUI, TaK M HA OCHOBE aHa/IM3a UCTOYHMKA MHbOPMALMK;



NPoABJIATbL OPraHN3aUuMOHHbIE N MO3HABaATE/IbHblIE YMEHNA CaMOCTOATE/IbHOIO I'IpMO6peTEHWr'I HOBbIX
3HaHW B npouecce BbiNOJIHEHNA NPOEKTHbLIX U yLIe6HO-VICCﬂeLI,OBaTe}1bCKVIX pa60T,'

paboTaTb B rpynmne ¢ UCMONHEHUEM Pa3/IMYHBIX COLMANbHBIX POAEN, NIAaHNPOBATL PaboTy rpynmnbl,
paLMOHaNbHO pacnpenenaTb AeATe/IbHOCTb B HECTaHAAPTHbIX CUTYaLMAX, aAeKBaTHO OLLEHMBATb BKAAL,
Ka’KZOoro 13 y4acTHMKOB rPynnbl B peLleHne paccmaTpuBaemoi npobaemol;

NPoABAATL MOTUBALMIO K ByayLLelt NpodeccMoHaNbHON AeATENBHOCTU MO CNeunanbHOCTAM GU3MKO-
TEXHUYECKOro npoduns.

K KOHLy 0byuyeHusa B 11 Knacce npeaAmMeTHble pe3y/ibTaTbl Ha Yyrayb1EHHOM YPOBHE A0/XKHbI OTParkaTb
chOpMUPOBAHHOCTb Y 0BYYatOLLNXCA YMEHWN:

NOHMMaTb POSb PUIMKN B SKOHOMMYECKOM, TEXHONOTMYECKOM, COLLMANIBHOM U 3TUYECKoM chepax
OEeATeNbHOCTN Ye0BEKa, POb U MeCTO GU3MKKN B COBPEMEHHOM Hay4YHOW KapTUHE MMpPa, PO/b
aCTPOHOMMM B NPAKTUYECKON AEATENbHOCTU YeI0BEKA U JaibHENLLIEM HAay4YHO-TEXHUYECKOM Pa3BUTUM,
3HauYeHMe onmncaTenbHOM, CUCTEMATUIUPYIOLWEN, 06 BACHUTENIbHOM N NPOrHOCTUYECKOW GYHKLUMIA
du3mnyeckolt Teopun — 31EKTPOANHAMUKM, CNEeLmasbHOM TEOPUM OTHOCUTENBHOCTU, KBAHTOBOM GU3UKY,
posb pusnyeckol Teopumn B GOPMUPOBAHUM NPEACTABIEHNN O PU3MUYECKON KapTUHE MUpPA, MECTO
duU3nYECcKol KapTMHbI MUPa B 0BLLLEM PALY COBPEMEHHbIX €CTECTBEHHO-HaYYHbIX NPeAcTaBAeHUl O

npupoae;

pa3nnyaTh YCN0BUA MPUMEHMMOCTU Moaenel GUsnYeckmx Ten U NpoLLeccos (ABNEeHNI): ogHopogHOoe
3NeKTpMYEcKoe U 0AHOPOAHOE MarHUTHOE MNoJIA, TAPMOHUYECKNE KonebaHna, maTemaTUYecKui
ManTHUK, UAEaNbHbIN NPYKUHHBIA MaaTHUK, FAPMOHMUYECKUE BOJIHbI, OEANbHbIA KoNebaTelbHbIN
KOHTYP, TOHKasA IMH3a, MoAeneit aToma, aTOMHOTO A4pa U KBAaHTOBOW MOZLe/Iv CBETa;

pasnnyaTtb yci0oBMsA (rpaHnubl, 061aCTU) TPUMEHUMOCTU GU3NYECKMX 3aKOHOB, MOHUMMATb BCEOBLLMI
XapaKktep ¢pyHAaMEHTaIbHbIX 3aKOHOB M OFPaHUYEHHOCTb MCMOb30BAHUA YaCTHbIX 3aKOHOB;

aHanN3MPOBaTb U OBBACHATb IN1EKTPOMArHUTHbIE NPOLLECChI U ABAEHMA, UCNONb3YA OCHOBHblE
NO/IOXEHMA N 3aKOHbI 3N1EKTPOAMHAMUKN U CleLnanbHOM TEOPUN OTHOCUTENLHOCTM (3aKOH COXpaHeHua
3N1eKTPUYECKOro 3apaaa, cuia Amnepa, cuna JlopeHua, 3aKoH 3/1eKTPOMArHUTHON MHAYKUMM, NPaBUIO
JleHua, ceasb C caMOMHAYKLMM B 31eMEHTE 3/1eKTPMUUYECKOM LenmM CO CKOPOCTbIO M3MEHEHUA CUNbI
TOKa, NOCTY/NaTbl CNeumanbHON TEOPUM OTHOCUTENIbHOCTU DAHLITENHA);

aHaNM3NPOBaTb N 06BACHATL KBAHTOBbIE MPOLLECCHI U ABNEHUSA, UCNOJb3YA NONOKEHUA KBAaHTOBOM
du3nKK (ypaBHeHMe IHWTeNHa ans doToaddeKkTa, NepsbIn M BTOPOK nocTynatel bopa, npuHumn
COOTHOLLEeHWA HeonpeaenéHHocTel Mei3eHbepra, 3aKOHbI COXPaHEHUsA 3apAA0BOro M MacCoBOTO YMCen
W SHEPIUU B AAEPHbIX PEAKLMAX, 3aKOH PaMOaKTUBHOrO pacnaza);

onucbiBaTb ¢M3qucr<me npoueccobl 1 AB1eHNA, NCNONb3yA BETUYUHDI: HaI'IpFl)KéHHOCTb IN1EKTPNYECKoro
nonAa, NOTeHUnan sNEKTPOCTaTUHECKOro nosida, pa3sHOCTb NOTEHLUMANOB, SN1EKTPOABUKYLAA ChAa,
MHAOYKUMA MalrHATHOIO NoaA, MarHUTHbIN NOTOK, CUNa Amnepa, NHAYKTUBHOCTb, /1EKTPO4BUKYLLLAA CMNa
CaMOUHAOYKUWNN, SHEPTNA MAarHUTHOIO NOJ1IA NPOBOAHMKA C TOKOM, pe}'IFITVIBMCTCKMVI nMMmnyabcC, N0O1HaA
9HEepPrmna, sHeprna nokoA CBO6OLI,HOI‘/JI YacCTuubl, SHEPTrNA N UMNYNbC d)OTOHa, MaccoBoO€ 4YncCao 1 3apag,
AQpa, SHeprmna ceA3n A4pa,;



06BACHATL 0COBEHHOCTN NPOTEKAHNA GU3NYECKUX ABNEHWNIA: SNEKTPOMArHUTHAA UHAYKLMA,
CaMOMHAYKLMA, pe30HaHC, MHTepdepeHUmns BOH, AMdpPaKUMS, AUCNEepCUs, NoJHOEe BHYTPEHHee
oTpaxeHune, GoToanekTpuyecknin apoekr (potoaddekt), anbda- n beta-pacnaapl saep, ramma-
nsny4deHue agep, PuUsnyeckme NPUHLMNbI CNEKTPANIbHOIO aHaAM3a 1 pPaboTbl Nasepa;

onpeanenATtb HanpasaeHne MHAYKUNN MarHATHOIro noaAa NnpoBoAHUKA C TOKOM, CUNbI Amnepa n CnnNbl
JlopeHua;

CTPOUTL M306paXKeHne, co3gaBaeMoe MNOCKUM 3ePKasioM, TOHKOM IMH30M1, M PacCUnTbIBaTbL €ro
XapaKTepUCTUKY;

NPUMEHATb OCHOBOMNONAraloLMe aCTPOHOMUYECKME NOHATUS, TEOPUM U 3aKOHbI 415 aHANU3a U
06bsicHEHNA GU3NYECKUX NPOLLECCOB, MPOUCXOAALWMX B 3BE€34aX, B 3BE3AHbIX CUCTEMAX, B
MeXKraflakTUUYECKOoM cpeae; ABUKeHMA HebeCHbIX Ten, 3B0/OLMN 3BE3A U BceneHHoON;

NPOBOAMUTL UCCNEAOBAHUE 3aBUCUMOCTEN GU3NYECKMX BEJIMUUH C UCMOb30BAHUEM MPSAMBbIX
N3MepPEeHUiA, MPU 3TOM KOHCTPYMPOBATb YCTAHOBKY, GUKCMPOBATb pe3y/ibTaTbl NOJyYeHHON 3aBUCUMOCTU
dn3nYecKMx BeIMYMH B BUAE rpadMKoB C Y4ETOM abCONIOTHBIX MOrPELIHOCTEN U3MEPEHUIA, AenaTb
BbIBOAbI MO Pe3ynbTaTaM UCCAEA0BaHUS;

NPOBOANTb KOCBEHHblE M3MEPEHUA PUINYECKMX BEIMYMH, NPU STOM BbIOMPATb ONTUMANbHbIA METOZ,
N3MepeHUs, OLEHNBATL abCOOTHBIE M OTHOCUTE/IbHbIE MOrPELIHOCTU NPAMbIX U KOCBEHHbIX
N3MepeHuit;

MPOBOAMTL OMbITbl NO NPOBEPKE NPEAIOKEHHON rMNOTE3bl: NIaHUPOBATh IKCNEPUMEHT, COBUPaThL
3KCMEePUMEHTa/IbHYI0 YCTaHOBKY, aHaIM3MpPOBaTh NOJIyYEeHHble pe3y/ibTaTbl U AenaTb BblBOA, O CTaTyce
npeanoXeHHoW rmnoTessbl;

OonncbiBaTb MeToAabl NONy4eEHUNA HAaYyYHbIX aCTPOHOMUNYECKUX 3HaHWI;

cobntopath NpaBmna 6e3onacHoOro Tpyaa npy NpoBeAeHUU UCCief0BaHMI B pamKax y4ebHoro
3KCMEePMMEHTa, NPaKTUKYMa M yuebHO-MCCNef0BaTENbCKOW U NPOEKTHOMN AeATENbHOCTM C
NCNONb30BaHNEM U3MEPUTEbHBIX YCTPOWMCTB M labopaTopHoro o6opyaoBaHus;

pelaTh pacyéTHble 334341 C ABHO 3a4aHHOM M HEABHO 3a4aHHON GpU3MUECKON MOAENbIO: Ha OCHOBaHUK
aHa/M3a yCcnoBua BbIbBUpaTb PU3MYECKNe MogeNn, OTBeYatoLme TpeboBaHMAM 3a434M, NPUMEHATb
bopMybl, 3aKOHbI, 3aKOHOMEPHOCTM U NOCTYNaTbl GU3NYECKMX TEOPUI NPU UCNOAb30BaAHMM
MaTemMaTUYECKMX METOA0B pelleHmMs 3a4a4, NPOBOAUTL PACYETbl HA OCHOBAHUM MMEIOLWMNXCA AaHHbIX,
aHaNM3MPOBaTb Pe3y/bTaTbl U KOPPEKTUPOBATb METOAbI PELUEHMSA C YYETOM MOYYEHHbIX PE3Y/1bTaTOB;

pelaTb KayecTBeHHble 3a4a4m, Tpebyowme NPUMEHEHNA 3HaHUI N3 Pa3HbIX Pa3aenos Kypca GM3mnKK, a
TaK)Ke MHTEerpaumm sHaHuin U3 Apyrux NpeameToB ecTeCTBEHHO-Hay4YHOro LUKAA: BbICTPauBaThb
JIOTMYECKYIO LIEMOYKY PacCy}KAeHWN C ONOPOI Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U dU3MYecKue
ABNEHUSA;

MCNONb30BaTb TeOpeETUYECKME 3HAHUA ANA 06bACHEHNA OCHOBHbIX npuHUMNoB pa6OTbI NU3MepuTenibHbIX
I'IpM60pOB, TEXHUYECKNX YCTpOl‘/‘ICTB N TEXHO/IOTNMYECKNX NpoLeccos;

NPMBOAWTL NPUMEPbI BKIa4a POCCUMCKUX M 3apyBerKHbIX YYEHBIX-GU3NKOB B Pa3BUTHE HAYKH, B
06bACHEHME NPOLECCOB OKPYKaoLWEro Mnpa, B PasBuTe TEXHUKU U TEXHOIOTUIA;



aHaNM3MpPOBaTb W OLLEHNBATb NOCNEACTBUS ObITOBOWN M NPOMU3BOACTBEHHON AEATENBHOCTU YEN0BEKa,
CBA3aHHOM ¢ GU3NYECKMMU NPOoLLecCamm, C MO3ULMIA IKOSIOrMYeCcKon 6e3onacHOCTH, NpeacTaBaeHnit o
paLMOHaNbHOM NPMPOAONO/b30BaHMM, A TaKKe Pa3syMHOM MCNOAb30BAHNN AOCTUKEHUI HAYKM U
TEXHOJIOTNIA ANA AanbHENLLEro pa3BmTMA YesoBeYeckoro obuecTsa;

NPMMEHATb Pa3/inyHble cnocobbl paboTbl ¢ MHGOpMaumen PU3MYECKOro CoAepKaHus C
NCNO/Ib30BaHMEM COBPEMEHHbIX MHPOPMALMOHHbBIX TEXHONOTMIA, NPU 3TOM MCMNO/Ib30BaTb
coBpemMeHHble MHPOPMALIMOHHbIE TEXHONOMMM N5 NOUCKA, NepepaboTku 1 npeabaBaeHNa y4ebHOM 1
HAy4YHO-NoNyAAPHOM MHPOPMALMU, CTPYKTYPUPOBAHMA U MHTEPNPETALUM MHGOPMALLMM, NOAYHEHHON U3
Pa3NIMYHbIX UCTOYHUKOB, KPUTUYECKN aHANN3NPOBATb NONYyYaeMyto MHGOPMALLUIO U OLLEHNBATD eé
O0CTOBEPHOCTb KaK Ha OCHOBE MMEIOLLMXCA 3HAHMIM, TaK U HAa OCHOBE aHa/IM3a UCTOYHMKA MHPOpMaLLMK;

NPoABNATb OPraHM3aLMOHHbIE U No3HaBaTe/ibHble YMEHMUA CAMOCTOATENbHOIO NPMo6peTeHna HOBbIX
3HaHW B NPOLLECCE BbINOJIHEHUSA NPOEKTHbIX U yuebHOo-Uccaea0BaTeIbCKMX paborT;

paboTaTb B rpynne ¢ UCMOJHEHNEM Pa3INUYHBIX COLMANbHbIX POSiei, NAaHMpPoBaTb paboTy rpynnbl,
paunoHanbHO pacnpeaenatb AeATEeNbHOCTb B HECTaHAAPTHbIX CUTYaUMAX, aAeKBAaTHO OLLEHNBaTb BKNaL,
KaK[,0ro 13 y4aCTHMKOB rpynnbl B pelleHne paccmaTpusaemoi npobnemsl;

NpoABAATb MOTMBaLMIO K Byayluel npodeccnoHaibHON AeATENbHOCTU NO cneunanbHOCTAM GU3nKo-
TEXHUYECKOro npopuns.



TEMATWUYECKOE NMTAHNUPOBAHUE

10 KNACC

HavmeHoBaHue pa3genos U Tem

Konunyectso yacos

dNeKTpoHHble (undpoBsbie)

n/n | nporpammsi Bcero KoHTposibHble  [pakTuyeckune 06pa3oBaTeibHble pecypcbl
paboTbl paboTbl
Pasgen 1. HAYYHbIA METOZ NO3HAHWA NPUPObI
11 Ha 7 METOL NO3Ha o 6 Bubnunoteka LOK
. YHbIA METOZ NO3HAHUSA NpU bl
4 A PYpoA https://m.edsoo.ru/f16b68d7
WUToro no pasaeny 6
Pasgen 2. MEXAHUKA
Bubnunoteka LLOK
2.1 | KuHematumKa 10 1
https://m.edsoo.ru/f16b68d7
Bubnnoteka LLOK
2.2  [OnHamuKa 10
https://m.edsoo.ru/f16b68d7
. Bubnnoteka LLOK
2.3  CraTuKka TBEpPAOro Tena 5 1
https://m.edsoo.ru/f16b68d7
24 |3 10 1 Bubnunoteka LLOK
. AKOHbl COXPaHEHUNA B MEXaHUKe
P https://m.edsoo.ru/f16b68d7
WUTtoro no pasaeny 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

Pasgen 3. MOJIEKYIAPHAA ®U3UKA U TEPMOANHAMMUKA

OCHOBbI MONEKYNSAPHOKNHETUYECKOM
3.1 15
Teopuu

3.2 TepmoanHamumka.Tennosble MalUMHbI 20

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

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

ArperaTHble coCTOAHUA BewecTa. PasoBble
3.3 14
nepexoabl

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

UToro no pasgeny 49

Pasgen 4. 9NIEKTPOANHAMUKA

a1 |3 24 Bubnunoteka LLOK
. NIeKTpUyeckoe none
P https://m.edsoo.ru/f16b68d7
. . Bubnunoteka LLOK
4.2 | TIOCTOAHHbIN 3NEKTPUYECKNI TOK 24
https://m.edsoo.ru/f16b68d7
43 | T 6 Bubnunoteka LLOK
. OKM B Pas/IMYHbIX cpesax
P pea https://m.edsoo.ru/f16b68d7
UTtoro no pasgeny 54

Pasgen 5. ®PU3INYECKUI NPAKTUKYM

5.1 | ®u3MyecKkunit NpakTUKym 16

16

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

WUTtoro no pasaeny 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 Bpema

10

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

OBLUEE KOJIMYECTBO HACOB MO NPOrPAMME

170

16



https://m.edsoo.ru/f16b68d7

11 KNTACC

Konunyectso yacos

Ne HanmeHoBaHWe pa3aenos U Tem DNEeKTPOHHble (undpoBsbie)
n/n nporpammel Bcero KoHTponbHble MpakTnyeckune obpaszoBaTenibHble pecypchbl
paboTbl paboTbl
Paspgen 1. 9/IEKTPOANHAMUKA
Bubnnoteka LLOK
1.1 MarHutHoe none 14
https://m.edsoo.ru/39859ef1
12 5 13 1 Bubnnoteka LIOK
. NEKTPOMarHUTHaaA MHAYKLUA
P AYKL https://m.edsoo.ru/39859ef1
UToro no pasgeny 27
Paspgen 2. KOJIEBAHWA U BOJIHbI
Bubnnoteka LIOK
2.1 MexaHuyeckne KonebaHus 10
https://m.edsoo.ru/39859¢ef1
Bubnmnoteka LIOK
2.2 dNneKTpoMarH1MTHble KonebaHma 15
https://m.edsoo.ru/39859¢ef1
53 MexaHun4yecKkne u aNeKTpoMarHmUTHbIe 10 1 Bubnnoteka LLOK
' BOJIHbI https://m.edsoo.ru/39859ef1
Bubnmoteka LLOK
2.4 OnTuka 25 1

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

UToro no pasgeny

Pasgen 3. OCHOBbI CMELMANIBHOM TEOPUN OT

60

HOCUTE/IbHOCTH

Bubnnoteka LLOK

3.1 OcHosbl CTO 5
https://m.edsoo.ru/39859¢ef1
UToro no pasgeny 5
Paspen 4. KBAHTOBAA ®UN3NKA
a1 K . 1s Bubnumoteka LLOK
. OPMYCKYAAPHO-BO/IHOBOM Ayann3m
pryCKYnAp Ay https://m.edsoo.ru/39859ef1
Bubnnoteka LIOK
4.2 ®dunsnka atoma 5
https://m.edsoo.ru/39859¢ef1
43 ®un3MKa aTOMHOro Agpa un c Bbubnnoteka LLOK
’ 3NeMeHTapHbIX YacTul, https://m.edsoo.ru/39859¢ef1
UTtoro no pasgeny 25

Pasgen 5. SNEMEHTbI ACTPOHOMWW N ACTPOPU3NKUN

Bubnmnoteka LIOK

51 3NeMeHTbl aCTPOHOMUM U acTPoPusunkm | 12 hitps://m.eds0o.ru/39859f1
UTtoro no pasaeny 12

Pasgen 6. ®PU3NYECKUIM NPAKTUKYM

6.1 dusnyecknin NpakTUKYm 16 16

Bubnnoteka LIOK



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

UTtoro no pasaeny 16
Pasgen 7. OBOBLAOLEE MOBTOPEHUNE
CuctemaTtumsauma n obobueHne
NpeAMETHOIo COAEeP*KaHUA 1 ONbITa
7.1 : rClle oc o 26 eTéHHOoro 15 bubnvoreka LIOK
. ATENbHOCTU, NPU TEHHOTO NpwU
A probp P https://m.edsoo.ru/39859¢ef1
n3yyeHumn Kypca ¢pusmkmn 10 — 11
Knaccos
UToro no pasgeny 15
b 10 Bubnnoteka LIOK
e3epBHOe Bpems
P P https://m.edsoo.ru/39859ef1
OBLUEE KOJTIMYECTBO YACOB MO NPOrPAMME = 170 16



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




MOYPO4YHOE NJIAHNPOBAHUE

10 KNACC
Konnyectso 4acos
Ne JaTta DNEeKTPOHHbIe undpoBble
Tema ypoKa
n/n Bcero KoHTponbHble = [pakTU4eckMe usyyeHma ob6pasoBaTesibHble pecypcbl
paboTbl paboTbl
1 dusnka — pyHAaMeHTabHAA HayKa O 1 Bubnumoteka LLOK
npupoae https://m.edsoo.ru/1beef346
5 Hay4yHbI MmeTo4 NO3HAHWUS U METOAbI 1 Bubnnoteka LLOK
nccnenoBaHMA PU3MYECKUX ABNEHNI https://m.edsoo.ru/3a7fde29
JKCNepumMeHT 1 TeopuA B NpoLecce
P P POt Bubnumoteka LLOK
3 nosHaHua npupoabl. HabnoaeHue u 1
https://m.edsoo.ru/34c49931
3KCNepuMMeHT B du3smke
Bubnnoteka LIOK
4 Cnocobbl nsmepeHus GprU3nYeCcKNxX BeIMUYUH 1
https://m.edsoo.ru/ca2def03
c ABCONOTHAA M OTHOCUTE/IbHAA NMOrPELHOCTH L Bubnumoteka LLOK
n3mepeHnii pU3nYecKknx BeIMYMH https://m.edsoo.ru/7f18fda3
MogaennposaHue B pusmke. Posib 1 mecTo
6 dU3KKKM B GOPMUPOBAHMUM COBPEMEHHOM 1 Bubnumoteka LLOK

HAy4YHOM KapTMHbI MUPa, B MPaKTUYECKOM
neAaTeNbHOCTU ntoaen

https://m.edsoo.ru/eabbded1
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MexaHunyeckoe asmxKeHune. Cuctema
otcyeTa. OTHOCUTENBbHOCTb MEXaHUYEeCKOro

Bubnnoteka LIOK

FOPU30OHTY

7
AsvkeHua. Mpaman n obpatHas 3a4aum https://m.edsoo.ru/e9a52f02
MEXaHMKK
Paauyc-BeKTOp MaTepManbHOM TOUKK, €ro
3 NpoeKLUnn Ha ocn KoopanHaT. TpaekTopuA. bubnumoteka LLOK
MNepemeuteHune. CKopocTb. X NnpoeKkumn Ha https://m.edsoo.ru/30a108a5
OCM KOOpANHaT
PaBHOMepHOE NPAMONMHENHOE ABUMKEHME.
9 [pad Bubnumoteka LLOK
aduyeckoe onncaHMe paBHOMEPHOrO
P . P P https://m.edsoo.ru/89ba7190
NPAMOANHENHOIO ABUXKEHNA
10 CnoxkeHune nepemMeLLeHNN U CKOPOCTEN. Bubnumoteka LLOK
PeweHwue 3agau https://m.edsoo.ru/761d18aa
HepasHomepHoe aBuxkeHne. MrHoseHHas
. Bubnnoteka LIOK
11 | ckopocTb. YckopeHue. NpamonmHeiiHoe
https://m.edsoo.ru/a99549a7
OBWXKeHWe C NOCTOAHHbBIM YCKOPeHNEeM
12 Ipadunueckoe onmcaHne NPAMOSMHENHOTO Bubnumoteka LLOK
ABUXKEHMA C NOCTOAHHbIM YCKOPEHNEM https://m.edsoo.ru/b7560bbf
CsobogHoe nageHue. YcKopeHue
13 cBoboaHOro nageHus. 3aBUCUMOCTb Bubnnoteka LIOK
KOOPAMHAT, CKOPOCTH, YCKOPEHMUA OT https://m.edsoo.ru/f738109c
BPEMEHU U X FPadUKM
14 [BuxkeHune Tena, 6poLEeHHOro NoA yriom K Bubnnoteka LLOK

https://m.edsoo.ru/71cbb4f5
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KpuBonnHenHoe agurkeHue. [igueHue no
OKPY}XHOCTU. YrnoBasa 1 INHENHasA CKOPOCTb.

Bubnnoteka LIOK

15
Mepunoa v YactoTa. LleHTpocTpemuTenbHoe 1 https://m.edsoo.ru/33196fbe
NoJIHOE YCKOpeHue
16 KoHTponbHan paboTa no teme Bubnumoteka LLOK
"KnHematumka" https://m.edsoo.ru/1242f32e
MepBbiri 3aKOH HbtoTOHA. MHepunanbHble
17 cMcTembl oTcYéTa. MprHUMN Bubnnoteka LIOK
oTHocuTenbHoCTU Manunes. https://m.edsoo.ru/5a%e4a64
HenHepupanbHble cucteMbl OTCHETA
18 Cwvna. PaBHogelicTBytOWan cuna. Bropon Bubnnoteka LLOK
3aKoH HbtoToHa. Macca https://m.edsoo.ru/141d3837
19 B3aumogencreune ten. TpeTuii 3akoH Bubnmoteka LLOK
HbtoToHa https://m.edsoo.ru/57dba505
20 MpuHUKMN cynepno3suummn cmn. PelweHue Bubnumoteka LLOK
33434 Ha NPUMeHeHMe 3aKoHOoB HbloToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHMA.
. Bubnumoteka LLOK
21 | DKBWMBANEHTHOCTb FPABUTALLUOHHOM U
. https://m.edsoo.ru/9aba2b0a
WHEePTHOW macchl
99 Cuna TaXKecTu 1 yckopeHue cBobogHoro Bubnumoteka LLOK
nageHus https://m.edsoo.ru/22757f26
23 [JBwKeHune HebecHbIX Ten 1 nx Bubauoteka LIOK

MCKYCCTBEHHbIX CNYTHUKOB. I'IepBaﬂ

https://m.edsoo.ru/11abfa0a



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a

KOCMMYEeCKaa CKOPOCTb. 3aKoHbl Kennepa

Bubnnoteka LIOK

24 | Cwnaynpyroctu. 3akoH lNyka. Bec Tena
ynpy 4 https://m.edsoo.ru/0Oae2cd84
Cwna tpeHua. MNpupoaa v Buabl CMA TPEHUA. Bubnumoteka LLOK
25 | [OBWXKEHMe B XKUOKOCTU U rase c y4ETom https://m.edsoo.ru/1fa86499
CWU/bl COMPOTUBAEHUA Cpeabl https://m.edsoo.ru/2cb29676
26 [asneHue. TnapocTaTMYecKoe gaBneHue. Bubnunoteka LLOK
Cuna Apxumeaa https://m.edsoo.ru/a28aa7ad
Bubnnoteka LLOK
AbcontoTHo TBEpAOE Teso. NocTynaTenbHoe
27 Bubnnoteka LIOK
W BpalaTesbHOe ABUKEHMEe TBEPAOTro TeNa
path A PA https://m.edsoo.ru/2b95d57e
)8 MOMEHT Cnnbl OTHOCUTENBHO OCU Bubnumoteka LLOK
BpaweHua. Maedo cunbl https://m.edsoo.ru/653d3459
CnoxeHue Cu, MPUIOKEHHbIX K TBEPAOMY
59 Teny. LleHTp TAXecTn Tena. YcnosuA Bubnmoteka LLOK
paBHOBecuA TBepAoro Tena. Buapl https://m.edsoo.ru/9aa79a7d
paBHoBecus
Bubnumoteka LLOK
30  PeleHune 3agau
https://m.edsoo.ru/dclcaacO
31 KoHTponbHan paboTa no teme "[AnHamuKa. Bubnumoteka LLOK
CraTuKa TBepgoro Tena" https://m.edsoo.ru/9f5a574c
32  Mmnynbc maTepuanbHOM TOUKK, CUCTEMBI Bubauoteka LIOK

MaTepuanbHbIX Tovek. LleHTp macc cuctemsl

https://m.edsoo.ru/4bb8294b
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MaTepuanbHbIX Tovek. Teopema o
OBVXKEHUN LLeHTpa macc

MMI'IyﬂbC CUNbl U UBMEHEHNE NMIMNYNIbCa

Bubanoteka LLOK

33 | Tena. 3aKoH COXpaHeHMnAa MMmnybcea.
P y https://m.edsoo.ru/13f0a221
PeakTnBHOe ABuXKeHUE
MOMEHT MMNy/ibCa MaTEPUANbHOM TOYKM.
a1 |n Bubnumoteka LLOK
e CTaB/fieHMe 0 COXPaHEHUM MOMEHTA
Pea P https://m.edsoo.ru/d6532eb9
MMMNYNbCA B LLEHTPaNbHbIX MONAX
35 | p Bubnumoteka LLOK
ewleHre 3aaau
A https://m.edsoo.ru/f7706d63
PaboTa cuibl HA MasIOM M Ha KOHEYHOM
36 nepemeweHmnn. Npaduyeckoe Bubnumoteka LLOK
npeacrasneHue paboTbl cuibl. MoLWHOCTb https://m.edsoo.ru/913974c7
CUnbI
KnHeTnueckan sHeprua. Teopema o6
. Bubnmoteka LLOK
37 | V“3MEHEeHWU KMHETUYECKOM IHeprum
. https://m.edsoo.ru/9a5e2e74
MaTepUanbHON TOUYKHU
MoTeHUManbHble N HENOTEHLMA/BbHbBIE CUAbI.
a8 | n B Bubnumoteka LLOK
oTeHUWanbHadA sHeprua. Bropas
4 P P https://m.edsoo.ru/554bafcc
KOCMMUYECKan CKOPOCTb
TpeTba KOCMUYEcKan ckopocTb. CBA3b
39  paboTbl HemoTeHLMaAbHbIX CUA C Bubsnoteka LIOK

N3MeHeHMeM MexaHUYeCcKom Heprumn
CUCTEMbI TeN. 3aKOH COXpaHeHuA

https://m.edsoo.ru/f57b4e01
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MeXaHMUYeCKOMN aHeprum

Ynpyrue v Heynpyrne CTONKHOBEHMUS.

Bubanoteka LLOK

40 | YpaBHeHue bepHynnun ana naeanbHom
P PHYZIM AR VA https://m.edsoo.ru/f30f43b6
KUOKOCTH
A1 KoHTponbHan paboTa no Teme "3aKoHbl Bubnumoteka LLOK
COoXpaHeHua B mexaHuke" https://m.edsoo.ru/474e7c4a
Pa3BuTMe npeacTaBneHuii o npupoae
Pea PUpoA Bubnnoteka LIOK
42 | tennotbl. OcHOBHblE NoaoXKeHnA MKT.
https://m.edsoo.ru/b0a4445f
Ondodysna. bpoyHoBCKOe ABUKEHUE
CTpoeHue ra3oobpasHbIX, KUAKUX U
43 P X P A Bubnnoteka LIOK
TBEpPAbIX Te/. XapaKTep ABUKEHMUA U
PA . P PA https://m.edsoo.ru/c44d02e2
B3aMMOAENCTBUA YacTuL, BELLECTBa
Macca 1 pasmepbl MoJIEKYN (aTOMOB).
Bubnnoteka LIOK
44 | Konwnuectso BewecTtsBa. [locToAHHaA
https://m.edsoo.ru/c5b72ab7
Asoragpo
45 Temnepatypa. Tensosoe pasHoBecHe. Bubnumoteka LLOK
LWkana Uenbcua https://m.edsoo.ru/0070d493
Bubnumoteka LLOK
46 | PeweHwue 3apay
https://m.edsoo.ru/1531aba5
. Bubnumoteka LLOK
47 | NpeanbHbiM ras. [a30Bbie 3aKOHbI
https://m.edsoo.ru/1deb2367
48 YpaBHeHne MeHgeneesa-KnanenpoHa. Bubnumoteka LLOK

PeweHue 3apay

https://m.edsoo.ru/8d12c328
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Bubanoteka LLOK

49  AbcontoTHaa Temnepatypa. 3akoH [anbToHa
patyp A https://m.edsoo.ru/14e02d1f
50 M3onpouecchl B naeanbHOM rase c bubnumoteka LLOK
NOCTOAHHbIM KOJINYECTBOM BELLECTBA https://m.edsoo.ru/68878d51
paduyeckoe npencraBneHne
51 :o¢ oueccos palqo epma, nsoxopa bubnvoreka LIOK
nson : UI30TEpPMa, N30X0pa,
POk P P https://m.edsoo.ru/1344327b
n3obapa
52 | OcHoBHoe ypasHeHne MKT bubanorexa LOK
HOBH HeHu
yp https://m.edsoo.ru/c8094721
Bubnnoteka LIOK
53 | PelweHune 3agau
https://m.edsoo.ru/10265a05
CBAa3b abconoTHOM TemnepaTypbl
TepMOANHAMMYECKOM CUCTEMbI CO cpeaHel
54 PMOA . . PeA https://m.edsoo.ru/c38af875
KMHETUYECKOM SHepruein NocTynaTeibHoro
TENN0BOro ABUKEHUA €€ YacTul,
c5 0606uweHne 1 cuctemaTnsauua 3HaHUM No Bubnnoteka LIOK
Teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8
c6 KoHTponbHan paboTa no teme "OCHOBbI Bubnumoteka LLOK
MKT" https://m.edsoo.ru/13adad59
TepmognHammyeckan cuctema. 3agaHue
BHeLHWUX ycnosuit ana T cuctembl. Bubnmoteka LIOK
57

BHelwHMe 1 BHYTPEeHHME napameTpbl.
MapameTpbl T cuctemsbl Kak cpegHmne
3HaAYeHUA BEINYMH, ONUCHIBAIOLLMX €€ Ha

https://m.edsoo.ru/5f8d38a3
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MMUKPOCKOMNYECKOM YPOBHE

HYI'IEBOE Ha4dasi0 TepMOANHAMUKWN.

Bubanoteka LLOK

58 | CamonpoussonbHasa penakcauma T,
P P uin T https://m.edsoo.ru/8ec512f0
CUCTEMBI K TENNOBOMY PaBHOBECUIO
Mogenb ngeanbHoro rasa B
59 epmo a e.Ycnos e oc bubnvoreka LIOK
TepMmoauHamMmuke. YCNoBus NPUMEHNUMOCTU
pv A P https://m.edsoo.ru/29355001
aTol moaenu
50 YpasHeHne MeHaeneeBa-KnaneipoHa u Bubnnoteka LLOK
BblpakeHue A5 BHYTPEHHEN SHeprumn https://m.edsoo.ru/bal178d0
BblipaxKeHue ans BHYTPEeHHEN aHeprum
61 OAHOAaTOMHOIO MAeaNbHOro rasa. Bubnnoteka LIOK
KBasucraTMyeckmne u HectaTMyeckme https://m.edsoo.ru/ac5cacl5
npouecchl
dnemeHTapHas paboTa B TepMOANHAMMUKE.
62 |8 P Z pd> a Bubnmoteka LLOK
bluncneHune paboTbl no rpaduKy npouecca
P P y POt https://m.edsoo.ru/741d5738
Ha pV-guarpamme
Tennonepegaya Kak cnocob nsmeHeHus
. Bubnumoteka LLOK
63 | BHyTpeHHel sHeprum T[ cuctembl 6e3
https://m.edsoo.ru/3d734561
coBepLieHna paboTbl
Bubnnoteka LIOK
64 | KoHBeKuMA, TenJoNpPOBOAHOCTb, U3/TyYeHUue
https://m.edsoo.ru/157b54cd
Konnuectso Tennotbl. Tenjo€mKocTb Tena. BubanoTeka LIOK
65

YpaenoHaa n MONAPHAA TENJOEMKOCTH
Bel,ecTBa. YaenbHasa TenaoTa cropaHus

https://m.edsoo.ru/7ba67355
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TOonauMBa

Pacyét konunyecTsa TennoTbl Npu

Bubnnoteka LIOK

66
Tennonepeaaye https://m.edsoo.ru/1db5ad4e
7 MoHsATMe 06 agmabaTHOM npouecce. Bubnnoteka LIOK
MepBblli 3aKOH TEPMOAMHAMUKU https://m.edsoo.ru/d8098824
KonnuecTBo TennoTbl M paboTa Kak mepbl
68 . 1 Bubnumoteka LLOK
N3MEHEHUA BHYTPEHHEN SHeprum
yTP P https://m.edsoo.ru/b047alcd
cucTembl
BTopoii 3aKOH TepMOAMHAMUKM ANA
69 P PMOA A Bubnnoteka LIOK
aBHOBECHbIX M HEPaBHOBECHbIX NPOLLECCOoB.
P P POou https://m.edsoo.ru/c6f4f464
HeobpaTtumocTb NpUMpPOAHbIX NPOLLECcCoB
20 MpUHUMNbI AENCTBUA TENIOBbLIX MALLMH. Bubnumoteka LLOK
Kng https://m.edsoo.ru/2e945513
1 |m KNz, LL K Bubnnoteka LIOK
aKcMmasibHoe 3Ha4YeHune . Unkn KapHo
P https://m.edsoo.ru/fe3857b9
22 |p Bubnnoteka LIOK
elleHue 3a4a4
A https://m.edsoo.ru/b3efal8b
JKONOTMYECKNE aCNeKTbl UCMO/b30BaHUSA
. Bubnnoteka LIOK
73 | Tennosbix gpuratenen. Tennosoe
. https://m.edsoo.ru/9867aaa7
3arpAsHeHne oOKpyXatoLleln cpeabl
Bubnnoteka LIOK
74  PelweHune 3agau

https://m.edsoo.ru/c8c70432
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0606uweHne 1 cuctemaTnsauma 3HaHUM No

Bubnnoteka LIOK

75 | Teme "TepmoanHamuka. Tennosble
f A https://m.edsoo.ru/28d62b3f
MaLUUHbI
26 KoHTponbHan paboTa no teme Bubnumoteka LLOK
"TepmoguHammka. Tennosble MaLMHbI" https://m.edsoo.ru/1b6e26c5
MapoobpasoBaHMe N KOHAEHCAUMSA.
P P A 4 Bubnumoteka LLOK
77  WUcnapeHue v KnuneHue. YaenbHas Tensiota
https://m.edsoo.ru/6f8e6777
napoobpasosaHus
HacbllWeHHbIe M HEHACbILLEHHbIE Napbl.
KayecTBeHHasn 3aBUCUMOCTb NJIOTHOCTU U
aB/E€HUA HACbILWEHHOro napa ot
A H P Bubnumoteka LLOK
78 | TemnepaTtypbl, UX HE33aBUCUMOCTb OT
. https://m.edsoo.ru/f5¢17d02
06bEMA HacbIWEeHHOro napa. 3aBUCUMOCTb
TeMnepaTypbl KUNEHUA OT AaB/EHMA B
KUOKOCTH
79 BnarkHocTb Bo3ayxa. AbcontoTHan u Bubnumoteka LLOK
OTHOCWTE/IbHAA BNIAXKHOCTb https://m.edsoo.ru/30ebbb79
Bubnmoteka LLOK
80 | PeweHue 3apay
https://m.edsoo.ru/18e95ff3
TBépaoe Teno. Kpucrtananyeckme m
PA P . Bubnumoteka LLOK
81 | amopdHble Tena. AHM3OTPONUA CBOMCTB
https://m.edsoo.ru/20a88a03
KpucTannos
87 MNnasneHne n Kpuctannmsauyma. YaenbHan Bubnnoteka LLOK

TennoTa nnasneHua. Cybammauma

https://m.edsoo.ru/6ee91e9f
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Oedopmaunn TBEépaoro tena. PactarkeHune n

Bubnnoteka LIOK

83 | cxkatme. Casur. Mogynb HOHra. Npeaen
A ﬂ.\: Pea https://m.edsoo.ru/dalaabl0
ynpyrux gepopmaumi
TennoBoe pacwnpeHme *KUAKoCTel u
. Bubnnoteka LIOK
84 | tBEpAbIX TeN. AHFAPMOHM3M TENN0BbIX
. https://m.edsoo.ru/7ba5edf2
KosiebaHMi YacTumL, BelecTsa
g5 MNpeobpasoBaHue sHeprumn B ¢asoBbIX Bubnumoteka LLOK
nepexonax https://m.edsoo.ru/97a0672f
Bubnnoteka LLOK
86 | YpaBHeHwWe TennoBoro banaHca
https://m.edsoo.ru/ab1521fb
Bubnnoteka LIOK
87 | PeweHue 3agau
https://m.edsoo.ru/8ab7f40d
MoBepxHOCTHOe HaTAKeHue. KanunnsapHblie
88 ABNeHuA. [laBneHme nog UCKPUBAEHHOM Bubnumoteka LLOK
NOBEPXHOCTbIO XUaKocTn. dopmyna https://m.edsoo.ru/b42f1f97
Nannaca
0606ueHne 1 cuctemaTnauma 3HaHUM No
| Bnubnmnoteka LIOK
89  Teme "ArperaTHble COCTOAHMA BeLLECTBa.
. https://m.edsoo.ru/0b52575c
dazoBble nepexoabl
90 KoHTposbHan paboTa no teme "ArperaTHblie Bubnumoteka LLOK
cocTosAHusA BelwecTBa. PasoBble nepexoab!” https://m.edsoo.ru/7dc2a739
dneKkTpUsauma Ten n eé NpoABaAEHUA. BubanoTeka LIOK
91

dneKTpuyeckuit 3apaa. [lsa enaa
3NEKTPUYECKUX 3apaaoB. NpPoBoAHNKN,

https://m.edsoo.ru/1aff445f
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ONINEKTPUKMN U NONYNPOBOAHNKM

dneMeHTapHbIV 3N1eKTPUYECKUI 3apAsa,.

Bubnnoteka LIOK

92
3aKOH COXpaHEeHWUs 3NEKTPUUYECKOoro 3apaaa https://m.edsoo.ru/f49afd24

93 Bsanmopencteme 3apano.. ToyeyHble Bubnnoteka LIOK
3apAapbl. 3aKoH KynoHa https://m.edsoo.ru/445b7746

Bubnnoteka LLOK

94 | PeweHue 3agay https://m.edsoo.ru/6b87ec5a

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

95 dneKkTpuyeckoe nose. Ero gencreve Ha Bubnnoteka LLOK
3NeKTpuyeckue 3apaapl https://m.edsoo.ru/05c6bfal
HanpAa*KEHHOCTb 91eKTPUYECKOro NonA.

96 Mpo6HbIN 3apag,. IMHUU HAaNPAXKEHHOCTU Bubnumoteka LLOK
aneKkTpuyeckoro nona. OgHopogHoe https://m.edsoo.ru/3dac6957
3NeKTpuyeckoe none
MoTeHUManbHOCTb 3/1EKTPOCTAaTUUYECKOTO

Bubnumoteka LLOK
97 | nonAa. Pa3HOCTb NOTEHLMANOB U
https://m.edsoo.ru/80021447
HanpaXeHue
MoTeHuManbHasA sHeprus 3apaaa B
98 4 P IFiI A Bubnmoteka LLOK
3/1IeKTpocTaTMyeckom nose. MNoteHuman
P 4 https://m.edsoo.ru/af5fa389
3/1IeKTPOCTATMYECKOro Nons
CBA3b HaNPAXEHHOCTM NONA U PAa3HOCTU
Bubnnoteka LIOK
99 | NOTeHUMaNoB N5 SNEKTPOCTAaTUYECKOro

nonA

https://m.edsoo.ru/df7a6838
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MpUHLMN CynepnosnLmMmn sNeKTPUYecKmx

Bubanoteka LLOK

100
nonei https://m.edsoo.ru/Ocfedabc
101 | Pewwenve sana bubnumoteka LLOK
WweHn Y
. https://m.edsoo.ru/5a582263
102 MNMone ToyevHoro 3apaga. Mone paBHOMepHO Bubnumoteka LLOK
3apsAsKeHHoM chepsl https://m.edsoo.ru/b297b5c3
Mone paBHOMEPHO 3apAKEHHOIO N0 06BEM
103 pl'l P P . y Bubnumoteka LLOK
wapa. MNone paBHOMePHO 3apAKEHHOM
P E> P P https://m.edsoo.ru/f7a665ee
6eCKOHEeYHOM NNOCKOCTH
104 MpPOBOAHMKM B 31EKTPOCTAaTUYECKOM MOE. Bubnnoteka LLOK
Ycnosue paBHoBecUsA 3apAaos https://m.edsoo.ru/32405eab
105 AnaneKTpukn n nonynpoBOAHUKN B Bubnumoteka LLOK
3NEeKTpoCTaTUYECKOM nosie https://m.edsoo.ru/060ebab5
KoHaeHcaTop. 91eKTPOEMKOCTb
106 A P 5 P . Bubnumoteka LLOK
KOHAEHcaTopa. INEKTPOEMKOCTb NAOCKOro
A P P https://m.edsoo.ru/845b4f73
KOHAeHcaTopa
Bubnnoteka LIOK
107 | NMapannenpHoe coeaAnHEHNE KOHAEHCATOPOB
https://m.edsoo.ru/d11e8ce?7
108 MocnepoBatenbHoOE coegnHeHMe Bubnmnoteka LIOK
KOHAEeHcaTopoBs https://m.edsoo.ru/1e992920
Bubnnoteka LIOK
109 | DHepruA 3apa*KeHHOro KoHAeHcaTopa

https://m.edsoo.ru/73a34f18



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18

Bubanoteka LLOK

110  PelweHue 3aaau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 [BUKeHWe 3apAKEHHON YacTULbl B Bubnnoteka LIOK
O4HOPOAHOM 3/1EKTPUYECKOM Nose https://m.edsoo.ru/8341d6ac
112 | PeweHwue 3agau
113 0O606ueHne 1 cuctemaTn3auma 3HaHUIM No Bubnnoteka LIOK
Teme "dneKkTpuyeckoe none" https://m.edsoo.ru/5752603f
114 KoHTposibHas paboTa no teme Bubnnoteka LLOK
"InekTpuyeckoe none" https://m.edsoo.ru/cefe90e9
Cuna ToKa. MoCcToAHHbIM TOK. YcnoBua
115 Bubnumoteka LLOK
CyLLECTBOBAHMA MOCTOAHHOIO
yi https://m.edsoo.ru/233311b5
3/1IeKTPUYECKOro TOKa
Bubnnoteka LIOK
116 | cTOo4HMKM TOKa. HanpsaxkeHue n 3C
https://m.edsoo.ru/0839a115
117 3akoH Oma ana yyacTka uenu. Bubnnoteka LIOK
neKTpuyecKkoe conpoTMBEHNE https://m.edsoo.ru/f14f251e
3aBMCUMOCTb CONPOTUBAEHNS OAHOPOAHOIO
118 Bubnnoteka LIOK
NPOBOAHMKA OT ero A4/IMHbI U NaoLWwaam
POBOA A thaa https://m.edsoo.ru/95fcdf51
nonepeyHoro ceyeHus
119 YaenoHoe conpoTusaeHmMe BellecTBa. Bubnnoteka LIOK

PeweHwue 3agau

https://m.edsoo.ru/437f8300
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MocnepoBsatenbHoe, NapannensHoe,

Bubanoteka LLOK

120
CMeLaHHoe coeamnHeHne NPoBOAHNKOB https://m.edsoo.ru/236f7e07
191 PacyéT pa3BeTBAEHHbIX 91EKTPUYECKUX Bubanoteka LLOK
ueneit. Mpasuna Knupxroda https://m.edsoo.ru/1794cf37
127 | p Bubnnoteka LIOK
elweHne 3aga4
A https://m.edsoo.ru/3881b469
123 PaboTa aneKTpMUYECcKoro Toka. 3aKkoH Bubnumoteka LLOK
Oxoyna —/leHua https://m.edsoo.ru/a3605c5c
124 | p Bubnumoteka LLOK
ewleHre 3aaau
A https://m.edsoo.ru/6761bfof
125 MOLLHOCTb 3/1eKTPUYEeCcKoro Toka. Tennosas Bubnnoteka LIOK
MOLLLHOCTb, BblAeNAeman Ha pe3ncrtope https://m.edsoo.ru/99750a6f
126 | Pewwetvie sana Bubnumoteka LLOK
LIEHM y
A https://m.edsoo.ru/eb72fc24
127 2C n BHyTpEeHHee conpoTMUB/IEHNE Bubnumoteka LLOK
NCTOYHMKa TOKa https://m.edsoo.ru/72d453af
158 3akoH Oma A5 NONHOM (3aMKHYTOM) Bubnumoteka LLOK
3NEeKTPUYECKon Lenu https://m.edsoo.ru/221f40fb
Bubnnoteka LIOK
129 | PeweHwue 3agav
https://m.edsoo.ru/3580b679
Bubnnoteka LIOK
130 | MOWHOCTb NCTOYHUKA TOKA

https://m.edsoo.ru/a0ae51d8
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Bubanoteka LLOK

131 | KopoTKoe 3amblKaHue
P https://m.edsoo.ru/546f5632
132 | KoHaeHcaTop B Ue OCTOAHHOrO TOKa bubnorexa LIOK
HAeHcaT My NOCTOAHHOIO TOK
. Peh https://m.edsoo.ru/35368f3e
133 | p Bubnnoteka LIOK
elweHue 3a4a4
. https://m.edsoo.ru/4410cef0
134 PeweHune 3aga4 no teme "MocTOAHHbIN Bubnnoteka LIOK
3N1EKTPUYECKUIA TOK" https://m.edsoo.ru/a7340a29
135 PeweHune 3agay no teme "MoCTOAHHbIN Bubnnoteka LLOK
3NEKTPUYECKUit ToK" https://m.edsoo.ru/744261b8
136 PeweHwne 3agay no teme "MoCTOAHHbBIN Bubnnoteka LIOK
3NEKTPUYECKUit ToK" https://m.edsoo.ru/eb5d4687
137 0606ueHne 1 cucTemaTn3auma 3HaHUIM No Bubnnoteka LIOK
Teme "MOCTOAHHBIN 31EKTPUYECKNiA TOK" https://m.edsoo.ru/bfd7a050
138 KoHTponbHan paboTa no teme "MoOCTOAHHbIN Bubnumoteka LLOK
3N1EKTPUYECKUIA TOK" https://m.edsoo.ru/1885ddf1
neKTpryeckas NPoBOAMMOCTb Pa3/IMYHbIX
P POBOA . P Bubnumoteka LLOK
139 | BewecTB. DNEKTPMUUYECKUIM TOK B MeTaN/Iax.
https://m.edsoo.ru/da794295
CBepxnpoBOANMOCTb
INeKTpUYECKUiA TOK B pacTBopax u
P P P Bubnumoteka LLOK
140 pacnniaBax aneKTponToB. 3akoHbl Papagen

ANA 3NEKTPOanN3a

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

141  SneKTpuYecKuii TOK B rasax. Mnasma
P https://m.edsoo0.ru/92d92f76
142 INeKTPUYECKMi TOK B BaKyyme. BakyymHble bubnumoteka LLOK
npunbopsl https://m.edsoo.ru/2E+160
1433 . Bubnumoteka LLOK
NIEKTPUYECKMIA TOK B NOJIYNPOBOAHMNKAX
P YrpOBoA https://m.edsoo.ru/ab61c660
Bubnnoteka LIOK
144 | NonynpoBoAHMKOBbIE NPMBOpLI
https://m.edso0.ru/83622200
dU3NYECKNIN NMPAKTUKYM MO Teme
"U3mepeHune cubl TOKa M HaNPsaXKeHUA B
Lenu NocToAHHOIO TOKa NPY NOMOLLLU
145 aHaNoroBbiX N LMOPOBbIX U3MEPUTENBHbBIX Bubnnoteka LLOK
npunbopos" nam "3HakomcTBo ¢ uMdpPoBoIk https://m.edsoo.ru/5643ea56
nabopartopueit no pusmke. Mpumepsobl
namepeHua GU3NYECKUX BENUYMH NPU
NMOMOLLM KOMMbIOTEPHbIX AATYMKOB"
®U3nYecKnin NpakTUKym no Teme "UsyyeHune
146 Bubnnoteka LLOK
HEepPaBHOMEPHOTO ABUKEHMA C LLe/IbLO
P P A . . | https://m.edsoo.ru/f6292f5f
onpeaeneHna MrHOBEHHOW CKOPOCTU
®U3NYECKNIN NPAKTUKYM MO Teme
"NamepeHune ycKkopeHus npu
147 | NPAMOIMHEHOM PaBHOYCKOPEHHOM Bubsnoteka LIOK

ABUXKEHUN N0 HAaKNOHHOW NockocTn" nam
"NccnepoBaHue 3aBUCMMOCTM NYTU OT
BPEMEHW NpPU PaBHOYCKOPEHHOM

https://m.edsoo.ru/6960b6ef
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148

aAsuxeHun"

dU3MYECKUI NPAKTUKYM NO Teme
"NamepeHune yckopeHns cBoboaHOTO
nageHuna" nnm "UsyyeHme gBumKeHunn Tena,
6pOLIEHHOrO rOpM30HTa/IbHO"

Bubanoteka LLOK
https://m.edsoo.ru/d1ea2402

149

150

151

®Pur3nMYecKnin NpakTUKym no teme "M3yyeHune
OBVXKEHUA TeNa NO OKPYKHOCTM C
NMOCTOAHHOM MO MOAY/IHO CKOPOCTbI" UK
"MccnepoBaHue 3aBUCMMOCTM Nepuoaa
06paLLeEHMA KOHMYECKOTO MAATHUKA OT ero
napameTpos"

dU3NYECKNI NPAKTUKYM MO Teme
"U3amepeHne paBHOAENCTBYHOLLLEN CUJIbI NPU
OBUXKeHUN BpycKa No HaK/JIOHHOM
naockoctn" nam "MposepKa rmnoTesbl 0
HEe3aBMCUMOCTU BPEMEHM ABUKEHUS BpycKa
MO HaK/JIOHHOM MI0CKOCTU HAa 3afaHHOe
paccTonaHMe oT ero maccbl”

dU3NYECKNIN NPAKTUKYM MO Teme
"UccnepoBaHue 3aBUCMMOCTU CU
YNPYrocTu, BO3HUKAIOLWMUX B NPYXHKUHE U
pe3nHoBom obpasue, oT ux aepopmaumm”
nnn "NsydeHne ABUNKEHUA CUCTEMbI TEN,
CBA3aHHbIX HUTbIO, MEPEKNHYTOM Yepes
NErknin 6nok"

Bubnnoteka LIOK
https://m.edsoo.ru/bcf53514

Bubnnoteka LIOK
https://m.edsoo.ru/0b34db84

Bubnumoteka LLOK
https://m.edsoo.ru/b55b81al

152

dU3MYECKUI NPAKTUKYM NO Teme

Bubnnoteka LIOK
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153

"NamepeHune KoapduumneHTa TPeHNA No
BE/IMUYNHE YyrnoBoro KoadpduumeHTa
3asucumoctun FTp(N)" nam "MccneposaHue
OBVXKeHMA BpycKa NO HAKNOHHOM NAOCKOCTU
C nepemeHHbIM KoadpduLmMeHToM TpeHuA"
nnu "UsyyeHne ABUMKEHUA TPy3a Ha Basy C
TpeHuem"

dur3nyecKknit NPaKTUKYM Nno Teme
"MccnepoBaHue ycnoBuiA paBHOBeECKUA
TBEPAOro Tena, MMelLEero ocb BpalteHma"
nnun "KoHCTpyMpoBaHWE KPOHLITEMHOB U
pacyéT cun ynpyroctn" nam "UsyyeHne
YCTOMYMBOCTU TBEPAOrO TENA, MMEIOLLLErO
naowaab onopbl"

https://m.edsoo.ru/b83b1607

Bubnnoteka LIOK
https://m.edsoo.ru/4a04f4{7

154

155

dU3NYECKNI NPAKTUKYM MO Teme
"NamepeHune nmnynbca Tena no
TopMo3HoMy nyTn" nam "NamepeHue cunol
TATW, CKOPOCTM MOLENWN SNEKTPOMOOUASA U
MOLLLHOCTU cunbl TArM" unum "CpaBHeHMe
NU3MEHEHMA MMNY/bCa TeNa C UMMYbCOM
cunbl" nunmn "UccnegosaHne coxpaHeHuUs
MMMY/IbCca NPU yNpyrom B3anmogencramnm”
nnun "smepeHne KNHETUYECKOMN SHEPTrUK
Tena no TopmosHomy nytun"

duUsnYecknit NPakTMKym no teme "MsyyeHne
M30TepMMYECcKoro npouecca
(pekomeHA0BaHO UCMONb30BaHME
umdposoit nabopatopumn)" uam "UsyyeHne

Bubnumoteka LLOK
https://m.edsoo.ru/856fb28e

Bubnnoteka LIOK
https://m.edsoo.ru/e0fe7e07
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n3oxopHoro npouecca"” namn "NsyyeHune
nsobapHoro npouecca" nam "MposBepKa
ypaBHeHUs cocTosHus"

®dU3MYECKUI NPAKTUKYM NO Teme
"NamepeHue yaenbHol TennoémKkoctn' nam
"MccnepoBaHue npolecca oCTbiBaHMA
Bewectea" nnm "UccneposaHne
aguabaTtHoro npouecca" unu "NsyyeHue
B3aMMOCBSA3M SHEPTUM MEKMOEKYIAPHOrO
B3aMMOZENCTBMA M TeMNepaTypbl KUNEeHUs
*}unakocrein"

Bubnnoteka LIOK
https://m.edsoo.ru/2f2faab1l

157

®Pur3nMYecKnin NpakTUKym no teme "MsyyeHune
3aKOHOMEPHOCTE UCnapeHmna XuaKoctein"
nnn "NsmepeHue yaenbHoM TenaoTbl
nnasneHua nbga" unum "M3yyeHune cBomncTs
HacbllWEHHbIX NapoB" unu "NamepeHue
abCcotoTHOM BNIAXKHOCTM BO3A4yXa M OLEHKA
Maccbl Mapos B nomeuLeHumn". 3amepeHue

KOBd)d)MLI,MEHTa NOBEPXHOCTHOIO HaTAXXeHWUA

Bubnnoteka LIOK
https://m.edsoo.ru/6bla23b5

158

dU3MYECKUI NPAKTUKYM NO Teme
"HabntoaeHue npeBpaLLeHMa sHeprum
3apAXKEHHOro KOHAEHCaTopa B 3HEpruio
n3ny4yeHua ceetogmoaa” nam "UsyyeHue
NpOTeKaHMWsA TOKa B Lenu, coaeprKallein
KoHAeHcaTop" unun "PacnpeaeneHue
Pa3HOCTM NOTEeHUMAN0B (HanpsKeHWs) npu
nociaeaoBaTeNbHOM COeAUHEH UM

Bubnnoteka LIOK
https://m.edsoo.ru/ec424377
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KOHAeHcaTopoBs"

dU3MYECKUI NPAKTUKYM NO Teme
"MccnepoBaHue cMelaHHOro coeanHeHun
pe3nctopos" unmn "MamepeHune yaenbHoro

Bubnnoteka LIOK

159
CONPOTUBAEHUA MPOBOAHUKOB" UK https://m.edsoo.ru/2b179d98
"MccnepoBaHue 3aBUCMMOCTM CUJIbl TOKA OT
HanNpAXeHWs 4N8 Namnbl HakaaneaHuAa"
dur3nyecknit NPaKTUKYM o Teme
"HabnogeHune anektponnsa" uam
"NamepeHue 3apsaa 04HOBAIEHTHOrO
. P . prAa oA Bnubnmnoreka LIOK
160 | moHa" nnm "NccnepoBaHme 3aBUCUMOCTH
https://m.edsoo.ru/64b6e901
CONPOTUBAEHUA TEPMOPE3NCTOPA OT
Temnepatypbl" nam "CHaTUe BONbT-
amnepHOoI XapaKkTepucTnkn anoaa"
PesepBHbI ypoK. 0606LLeHMEe U
P vp tu' Bubnumoteka LLOK
161 | cuctemaTm3aumnA 3HAHMN NO Teme
. . https://m.edsoo.ru/ed017d93
KnHematuka
Pe3sepBHbIi ypoK. 0606L1eHME U
P vp \L,U' Bubnmoteka LLOK
162 | cuctemaTtusaums 3HaHUIN MO Teme
N . https://m.edsoo.ru/3149956b
AdnHamuka
Pe3sepBHbIi ypoKk. 0606L1eHME U
P vp tu' Bubnmoteka LLOK
163 cuctematmsaums 3HaHMM no Teme "CTaTuKa
. https://m.edsoo.ru/0f9752ac
TBEPAOro Tena
164 | Pe3sepBHbilt ypok. O606LeHMe n Bubanoteka LIOK

cucTemaTusaums 3HaHUM No Teme "3aKoHbl

https://m.edsoo.ru/6c0df9cc
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COXpaHeHMA B MexaHuKe"

PesepBHbI ypoK. 0606LieHMEe U

Bubanoteka LLOK

165 | cuctematmsaumnsa sHaHKM no Teme "OCHOBbI 1
. . https://m.edsoo.ru/de148976
MOIEKYNSIPHOKUHETUYECKON TEOPUU
PesepBHbI ypoKk. 0606LieHMEe U
P vp tu' Bubnumoteka LLOK
166 | cuctemaTU3auma 3HAHMK NO Teme 1
. . https://m.edsoo.ru/Obcc77c1
TepmoamMHamuKa. TenoBble MalUWHbI
Pe3epBHbI ypoK. 0606uUeHME U
167 CUCTEMATU3ALLUA 3HAHMI MO Teme 1 Bubnumoteka LLOK
"ArperaTHble COCTOSIHUA BELLecTBa. https://m.edsoo.ru/59ca5c91
dazosble nepexoapl”
Pe3epBHbI ypoKk. 0606LieHME U
P vp tu' Bubnmoteka LLOK
168 | cuctemaTulauma 3HaHMM No Teme 1
. . https://m.edsoo.ru/f2381c0c
dneKTpuyeckoe none
Pe3epBHbI ypoKk. 0606LieHME U
P vp tu' Bubnmoteka LLOK
169 | cuctemaTulauma 3HaHMM No Teme 1
. . . https://m.edsoo.ru/3cae6dal
MOCTOAHHDIV 3NEKTPUYECKUI TOK
PesepBHbIi ypoKk. 0606L1eHME U
P vp tu' Bubnumoteka LLOK
170 cuctematmsaums 3HaHMM No Teme "TOKM B 1
. https://m.edsoo.ru/cc7681d4
pa3/IMYHbIX Cpenax
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 170 16



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KNTACC

Konunyectso yacos

Ne JaTta DNEeKTPOHHbIe undpoBble
Tema ypoKa
n/n Bcero KoHTponbHble = [MpakTuyeckne  psyyenmsa obpasosaTesibHble pecypcbl
paboTbl paboTbl
B3anmopencTemne NOCTOAHHbIX MarHUTOB
Bubnnoteka LIOK
1 M NPOBOAHUKOB C TOKOM. MarHuTHoe 1
https://m.edsoo.ru/487a8593
none. l’mnotesa Amnepa
BeKkTOp MarHUTHOM MHAYKUMW. MpUHUMN
5 P AR E) 4 1 Bubnumoteka LLOK
CYyneprnosnLmMmn MarHUTHbIX NOJIEN.
ynep 4 N https://m.edsoo.ru/4clabccb
JINHUM MarHUTHOM MHAYKLMK
3 MarHuTHOe none NPoBOAHUKA C TOKOM. 1 Bubnumoteka LLOK
OnbIT IpcTeaa https://m.edsoo.ru/d35d5262
4 Cnna Amnepa, e€ HanpaBneHue un 1 Bubnmoteka LLOK
Mmoaynb https://m.edsoo.ru/26d9c5ba
Bubnmnoteka LIOK
5 PeweHune 3apay 1
https://m.edsoo.ru/a37a0c21
6 MpumeHeHWe 3aKoHa Amnepa. 1 Bubnumoteka LLOK
dneKTponsmepuTebHble NPUbOpPLI https://m.edsoo.ru/ad7718d7
Cwna JlopeHua, eé HanpasaeHne un BubnunoTeka LLOK
7 1

MoZayNb. JBUKEHNE 3apArKEHHOMN
YyacTUubl B 04HOPOAHOM MarHUTHOM

https://m.edsoo.ru/c97afaal



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

none

Bubnnoteka LIOK

dapagen

8 PeweHue 3agay
. https://m.edsoo.ru/504e98c7
9 Pa6 P Bubnnoteka LIOK
abota cunbl JlopeHua
pent https://m.edsoo.ru/d518bedb
10 |p Bubnumoteka LLOK
elleHune 33434
A https://m.edsoo.ru/93617bd9
MarHuTHOE none B BellecTse.
11 deppomarke apa Bubnumoteka LLOK
MarHeTuKu, napa- u
PP P https://m.edsoo.ru/30ff9608
ANaMarHeTuKm
1 OcHoBHble cBONCTBa peppOoMarHeTMKoB. Bubnumoteka LLOK
MpumeHeHne peppomarHeTMKos https://m.edsoo.ru/0b58190a
13 PeweHune 3agay no teme "MarHutHoe Bubnnoteka LIOK
none" https://m.edsoo.ru/5b55c307
1 PeweHwne 3agay no teme "MarHuTtHoe Bubnumoteka LLOK
none" https://m.edsoo.ru/41c4ae8a
15 fABNeHNE 31IEKTPOMArHUTHON NHAYKLUMNK. Bubnumoteka LLOK
MOTOK BEKTOPA MAarHUTHOM MHAYKLUMN https://m.edsoo.ru/b3efalcl
16 3AC Bubnnoteka LIOK
MHAYKUUN
AVEL https://m.edsoo.ru/48150bd8
17 3aKOH 3/1eKTPOMarHMTHOM MHAYKLUMU Bubnnoteka LIOK

https://m.edsoo.ru/abdec188



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

BuxpeBoe aneKkTpuyeckoe none. Toku

Bubanoteka LLOK

18
dyko https://m.edsoo.ru/15abe140
19 34C nHayKunKn B ABUXKYLIMXCA bubnumoteka LLOK
NpoBOAHUKaX https://m.edsoo.ru/0235cc02
20 |p Bubnnoteka LIOK
elweHue 3a4a4
. https://m.edsoo.ru/4dfda618
Bubnnoteka LIOK
21 Mpasuno fleHua
https://m.edsoo.ru/bbc22726
MHAYKTUBHOCTb. KaTyLwKa
27 Bubnnoteka LIOK
WHAYKTMBHOCTU B LLENM NOCTOAHHOIO
aY H https://m.edsoo.ru/621eae9d
TOKa
93 fABneHne camonHaykumu. 34C Bubnumoteka LLOK
CaMOMHAYKLUN https://m.edsoo.ru/7ee60ca8
24 DHeprna MarHUTHOro NOAA KaTyLWKKU C Bubnumoteka LLOK
TOKOM. DNEKTPOMarH1THoe nose https://m.edsoo.ru/b3c0ad1l
2 | p Bubnnoteka LIOK
eleHune 3a4ay
A https://m.edsoo.ru/88f69d2b
-6 0606LeHne 1 cucTemaTU3auma 3HaHNI Bubnumoteka LLOK
no Teme "IneKTpoANHAMMKA" https://m.edsoo.ru/76484025
57 KoHTponbHana paboTa no Teme Bubnumoteka LLOK
"InekTpoanHammka" https://m.edsoo.ru/8ae09b98
28

KonebatenbHas cuctema. CeobogHble

Bubnnoteka LIOK



https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98

KonebaHus. FapmoHuyeckme KosebaHus

KnHemaTnyeckoe n guHamm4yeckoe

https://m.edsoo.ru/7c1db385

Bubnnoteka LIOK

29
onuncaHue KonebaTesbHbIX ABUKEHUIA https://m.edsoo.ru/87ce9498
JHepreTUyecKoe onucaHue. BoiBog,
AVNHAMMYECKOro onucaHun
. Bubnnoteka LLOK
30 rapMoOHMYECKUX KoebaHni u3 nx
https://m.edsoo.ru/e3c99692
3HEepreTUYecKoro U KNHeMaTU4YeCcKoro
onuncaHusa
. Bubnnoteka LLOK
31  Amnautyga v dasa KonebaHui
https://m.edsoo.ru/7a0c439a
Mepuog 1 yactoTa KonebaHuii. Nepuog
MabIX CBOBOAHbBIX KonebaHui
Bubnmoteka LLOK
32 | maTemaTMyeckoro masTHMWKa. Mepuog,
. https://m.edsoo.ru/e0399319
cB060OAHbIX KONebaHU NPYKMUHHOTO
ManTHUKA
33 3aTyxatowme KonebaHua. BbiHyKAEHHbIe Bubnmoteka LLOK
KoniebaHus. Pe3oHaHC https://m.edsoo.ru/72e93d09
Bubnumoteka LLOK
34  AsTokonebaHus
https://m.edsoo.ru/6add2644
Bubnmnoteka LIOK
35 | PeweHwue 3agay https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 | YpOK-koHbepeHuua "MexaHunyeckune

KonebaHusa B MY3blKa/IbHbIX

Bubnnoteka LLOK



https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

MHCTpyMmeHTax"

0O606ueHne 1 cucTemaTn3auma 3HaHUI

https://m.edsoo.ru/8ef587be

Bubnnoteka LIOK

37
no teme "MexaHuuyeckue KonebaHms" https://m.edsoo.ru/eb84182f
38 dNeKTpoMarH1MTHble KonebaHus. Bubnumoteka LLOK
KonebaTtenbHblit KOHTYpP https://m.edsoo.ru/d4adabde
®dopmyna TomcoHa. CBA3b amnanTyabl
39 My y;!,’ Bubnumoteka LLOK
3apAaja KoHAeHcaTopa C amnanTya0Mm
PAA A P VA https://m.edsoo.ru/093f9afl
CWNbl TOKA B Kos1iebaTeIbHOM KOHTYpe
40 3aKOH COXpaHEHUA SHEPrun B Bubnnoteka LLOK
naeanbHom KonebatenbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxawoLme 31eKTpOMarHuTHbIe
y H P Bubnumoteka LLOK
41 KonebaHus. BbIHY»KAeHHble
https://m.edsoo.ru/5e668619
3NEKTPOMarHUTHble KonebaHua
42 MepemeHHbIN ToK. Pesnctop u Bubnumoteka LLOK
KOHAEHCATOP B LLenn NnepemeHHOro Toka https://m.edsoo.ru/84836152
43 KaTylwKa MHAYKTUBHOCTM B LLenun Bubnnoteka LIOK
nepemeHHOro ToKa https://m.edsoo.ru/cfa307af
44 3akoH OMa ana aneKkTpuyeckom uenm Bubnumoteka LLOK
nepemeHHOro ToKa https://m.edsoo.ru/8bae38e6
MoLwHOCTb NepemMeHHOro ToKa.
. Bubnumoteka LLOK
45 AMNAUTYAHOE N AenCTBYoLLee

3Ha4YeHMe CUJibl TOKA U HaNPAXKEHNA

https://m.edsoo.ru/lcacbcéc



https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

Bubanoteka LLOK

46 Pe30oHaHC B 3/1eKTPUYECKOM LLenu
P H https://m.edsoo.ru/087506df
Bubanoteka LLOK
47 PeweHue 3agau
https://m.edsoo.ru/al16836a4
NaeanbHbil TpaHcpopmarop.
48 MpounssoacTBO, Nepenaya bubnvoreka LIOK
n TBO, N yau
P A Pea . https://m.edsoo.ru/f97418ae
notpebaeHne aNeKTpPUYECcKolr aHeprum
JKO/I0rMyecKkne puckm npu
NPOW3BOACTBE 3/IEKTPOIHEPTUN.
49 Kp A P P Bubnnoteka LIOK
IbTYypPa UCMO/Ib30BaHKS
yaBTYP . https://m.edsoo.ru/a6f74d93
3/1eKTPO3HEPruun B NoBceaHEBHOM
KU3HN
0 | p Bubnmoteka LLOK
elweHue 3a4a4
A https://m.edsoo.ru/ee6677ed
c1 | p Bubnmoteka LLOK
elleHue 3aaau
A https://m.edsoo.ru/7cab59f8
0O606ueHne U cucTemaTn3auua 3HaHUM
\ Bnubnmnoteka LIOK
52 no Teme "dNeKTPOMarHUTHbIE
. https://m.edsoo.ru/401024a9
KonebaHus
c3 MexaHn4yeckume BoHbI. XapaKTepUCTUKN Bubnumoteka LLOK
MeXaHNYeCKUX BOSH https://m.edsoo.ru/a58e109f
. Bubnmnoteka LIOK
54 CBoncTBa MexaHU4YeCKMX BOJH

https://m.edsoo.ru/d9ae1000



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000

Bubanoteka LLOK

55 | 3BYK. XapaKTepuCTMKU 3BYKa
Y P P y https://m.edsoo.ru/138b6f09
56 NHpassyk n ynbTpassyk. LLlymosoe bubnumoteka LLOK
3arpAsHeHne oKpyXatoLlel cpeabl https://m.edsoo.ru/7380038f
c7 | p Bubnnoteka LIOK
elweHne 3a4a4
A https://m.edsoo.ru/cfd918bf
cg DNeKTPOMarHuTHbIe BOMHbI. M3nyyeHune Bubnumoteka LLOK
3NEeKTPOMArHUTHbIX BOJIH https://m.edsoo.ru/714e5db1l
59 DHeprma aNeKTPOMarHMTHbIX BOJIH. Bubnnoteka LLOK
CBOIACTBA 3/1€KTPOMArHUTHbIX BO/H https://m.edsoo.ru/d01b818c
LLIkana 31eKTPOMarHmUTHbIX BOJIH.
Bubnnoteka LIOK
60 | lMpMMeHeHWe 3N1EKTPOMArHUTHbIX BOJIH B
https://m.edsoo.ru/49belf9e
TEXHUKE U BbITy
MpuHUMNbI pagMoCBA3N N TeneBuaeHuA.
61 Pp 4 pad 5 A Bubnunoteka LLOK
aiMonoKauma. INeKTPOMarHUTHoe
A 4 P . https://m.edsoo.ru/9f96f1f8
3arpAsHeHne oKpyXKatoLel cpeabl
62 KoHTposbHana paboTa no Teme Bubnumoteka LLOK
"KonebaHus 1 BOAHbI" https://m.edsoo.ru/4f7985a0
63 CBeT. 3aKOH NPAMOJIMHENHOTO Bubnumoteka LLOK
pacnpocTpaHeHua cBeTa https://m.edsoo.ru/f9566406
PeleHune 3aZa4 Ha NPMMEHEHME 3aKOHA
. Bubnnoteka LIOK
64 | NPAMOJIMHEHOro PacnpoCcTpaHeHus

CBeTa

https://m.edsoo.ru/ea32d455



https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455

OTpaskeHue ceeTa. [10cKoe 3epKano.

Bubanoteka LLOK

65
CoepuyecKkoe 3epkano https://m.edsoo.ru/a005d2bb
MpenomneHune ceeta. AGCONOTHBIN U
OTHOCUTE/IbHbIM NoKasaTenb
Bubnnoteka LIOK
66 npenomneHma. NMonHoe BHyTpeHHee
. https://m.edsoo.ru/bc2e55¢cd
oTpaxeHue. MpeaenbHbliii yron NoAHOro
BHYTPEHHEro OTPaXKeHuA
PeweHwne 3aga4 Ha NpUMeHeHMe
67 3aKOHOB OTparke enomsne bubnorexa LIOK
KOH TPaXKeHuA 1 NpenomMmaeHus
P P https://m.edsoo.ru/49d830a9
cBeTa
68 Xoga nyyer B npusme. ncnepcma ceeTa. Bubnumoteka LLOK
CnoskHbiln cocTas 6enoro cseta. Lger https://m.edsoo.ru/d8elc3be
69 JInH3bl. POKYCHOE paccToAHUE U Bubnmoteka LLOK
onTUYecKan cuia ANH3bI https://m.edsoo.ru/60441359
20 MocTpoeHne n3obparkeHM B IMH3aX U Bubnmoteka LLOK
NX cucTeMax. YBenndeHue nH3bl https://m.edsoo.ru/bb53b1d5
PeweHwne 3aga4 Ha nocTpoeHne
. Bubnumoteka LLOK
71 | un306parkeHuin, Noay4aembix C MOMOLLLbHO
https://m.edsoo.ru/5a868f09
NNH3
Bubnmnoteka LIOK
72 ['na3s Kak onTuyeckasa cuctema
https://m.edsoo.ru/ecd480a2
73 PeweHune 3agau. MNpegensl Bubnmnoteka LIOK

NMPUMEHNMOCTHU FeOMETpMHECKOﬁ OMNTUKKU

https://m.edsoo.ru/cd174a10



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

CkopocTb cBeTa U meToabl ee

Bubanoteka LLOK

74
n3mepeHus https://m.edsoo.ru/f32aab06
75 [ucnepcus ceera bubnumoteka LLOK
ncnepcu T
P https://m.edsoo.ru/lel6ccbe
76 |1 o Bubnnoteka LIOK
HTepdepeHumna ceeTa
PeEPEHL https://m.edsoo.ru/5fc0c638
KorepeHTHble UCTOYHMKM. YcnoBua
27 6 Bubnnoteka LIOK
Habl0AeHNA MaKCMMYMOB U
A y https://m.edsoo.ru/c6416d48
MUHUMYMOB
Bubnnoteka LIOK
78 PeweHwue 3agau
https://m.edsoo.ru/3061de2b
29 | o Bubnumoteka LLOK
MMeHeHMe UHTepdepeHunn
P Peepentl https://m.edsoo.ru/668edbc8
80 [ub Bubnumoteka LLOK
ndpakuma ceeta
part https://m.edsoo.ru/12ed04b5
81 OndpakumMoHHana pelwéTka. Ycnosue Bubnumoteka LLOK
HabB0AEHUA FNAaBHbIX MaKCUMYyMOB https://m.edsoo.ru/f998d964
g |p Bubnumoteka LLOK
eleHune 3a4ay
A https://m.edsoo.ru/d58c411a
83 NonepeyHOCTb CBETOBbIX BOJIH. Bubnumoteka LLOK
Monspusaums ceeta https://m.edsoo.ru/e9890fe9
84 PeweHwue 3agau

Bubnnoteka LIOK



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9

https://m.edsoo.ru/c56c8158

Bubnnoteka LIOK

85 CBeToBble ABNEHMA B Npupoae
prpoA https://m.edsoo.ru/0b36363d
g6 0O606ueHne 1 cucTemaTn3auma 3HaHUI Bubnnoteka LIOK
no Teme "OnTuKa" https://m.edsoo.ru/8a14748b
Bubnnoteka LLOK
87 KoHTponbHan paboTa no teme «ONTuKa»
https://m.edsoo.ru/82315dd4
PaHULbI TPUMEHNUMOCTU KNaCCUYECKOMN

88 oxa 33KOMbI SNEKTDO . Bubnumoteka LLOK

MEXaHUKN. 3aKOHbI 3INEKTPOANHAMUKA U
POA https://m.edsoo.ru/c9bd77cb
NPUHUMMN OTHOCUTENIbHOCTH

89 MocTynaTtbl cneumanbHOM Teopum Bubnumoteka LLOK
OTHOCMTENIbHOCTH https://m.edsoo.ru/c56f05ch
MpocTpaHCTBEHHO-BPEMEHHOM
nHTepsan. MNpeobpasoBaHua SlopeHua.

90 Ycnosue NpUYNHHOCTW. Bubnmoteka LLOK
OTHOCUTE/IbHOCTb OAHOBPEMEHHOCTMH. https://m.edsoo.ru/d83742bb
3amepasieHne BPEMEHMU U COKpaLLeHne
O/HbI

91 3Heprva n UMNYAbC PENATUBUCTCKON Bubnumoteka LLOK
YyacTuubl https://m.edsoo.ru/853a64fc
CBA3b MacCbl C SHEPTUEN U MMMNY/IBCOM

. Bubnmnoteka LIOK

92 PenATUBUCTCKOMN YacCTULLbl. DHeprua

NnoKoA

https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

Bubanoteka LLOK

93 PasHoBecHOe TennoBoe nsnyyeHme
y https://m.edsoo.ru/f54035a5
94 | 3aKoM cveLLeHuA Brta bubnumoteka LLOK
KOH CM HUA BUH
- https://m.edsoo.ru/1c5ff752
Bubnnoteka LIOK
95 M'vnotesa M. MnaHKa 0 KBaHTax. POTOHbI
https://m.edsoo.ru/a5ffa218
Bubnnoteka LIOK
96 | JHeprusa u umnynbc GoTOHA
https://m.edsoo.ru/7fb307ec
97 doTtoadpdekT. OnbiThl A. . CTOnetosa. Bubnnoteka LLOK
3aKkoHbl hoToaddeKTa https://m.edsoo.ru/8c68e5b9
YpaBHeHWe JMHWTEHa ann
98 b b K ; Bubnnoteka LIOK
oToadpdeKTa. acHasd rpaHuua
P PanuK https://m.edsoo.ru/01ef4556
doToadpdeKTa
%9 1 o 1. H. fle6 Bubnumoteka LLOK
aBneHue ceeta. OnbiThl M. H. /lebenesa
A https://m.edsoo.ru/64b4f966
100 | B . Bubnnoteka LIOK
O/IHOBbI€ CBOMCTBA YacTu
4 https://m.edsoo.ru/f59cfcec
BosnHbl ae bpoina. AnnHa BonHbI ae
101 Enoii Aebp ﬂ'6 A Bubnnoteka LIOK
oWnA n pasmepbl 0baactu
P P P . https://m.edsoo.ru/5dfgbafl
JIOKaNM3auum ABUKYLLLEACA YacTULbI
. Bubnnoteka LIOK
102 | KopnycKkyasapHO-BONHOBOW Ayannusm

https://m.edsoo.ru/8ccab62a



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
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Bubanoteka LLOK

103 NPpaKLKMA INEKTPOHOB HA KpUCTanaax
Andpary P P https://m.edsoo.ru/30dbal8c
CneumdunKa M3MepeHNin B MUKpPOMUPE.
b P . P up Bubanoteka LLOK
104 | CooTHOWweHMA HeonpeaenéHHOCTEN
. https://m.edsoo.ru/65783dec
lenseHbepra
105 | PeweHwue rpadpuyec 3ag4a bubnvoreka LIOK
LWeHne rpaduryeckmx y
P a https://m.edsoo.ru/e70195bd
106 | PeweHwne pacyé 3a4a bubnworexa LIOK
LIEHM YETHbIX y
P A https://m.edsoo.ru/ee9b3182
KoHTponbHasa paboTta no Temam:
107 "0 CTO" "K Bubnnoteka LIOK
CHOBbI , "KopnyckynsapHo-
. E yerynap https://m.edsoo.ru/c3de891a
BOJIHOBOW Ayasin3m
OnbITbl NO NUCCNEA0BaHMIO CTPOEHNA
Bubnnoteka LIOK
108 | atoma. [MnaHeTapHaa moaenb aToMa
https://m.edsoo.ru/312b750a
Pesepdopaa
109 | n £ Bubnumoteka LLOK
ocTynatbl bopa
i P https://m.edsoo.ru/404dfa9a
110 Buabl cnekTpoBs. CneKkTp ypoBHeM Bubnumoteka LLOK
3Heprum aToma BoLopo4a https://m.edsoo.ru/cf74b11a
111 CnoHTaHHOE U BbIHYKAEHHOE U3/Ty4YeHne Bubnumoteka LLOK
cBeTa https://m.edsoo.ru/f945d85c
Bubnnoteka LIOK
112 | Nasep

https://m.edsoo.ru/2288a0c4



https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4

113

114

HyknoHHaa mogenb sgpa MeliseHbepra-
MBaHeHKo. 3apAag 1 MaccoBoe YNCNo
agpa. N3otonbl. PagmMoakTMBHOCTb

3aKOH paAMOaKTUBHOrO pacnaja.
CBOMCTBA MOHWU3MPYIOLLETO U3YYEHUS.
BAvAHME PaAMOaKTUBHOCTU Ha KMUBble
opraHusmsl. [loaumeTtpun

Bubnnoteka LIOK
https://m.edsoo.ru/34ada5de

Bubnnoteka LIOK
https://m.edsoo.ru/aab98bef

115

116

JHeprua cBsA3n HYKNOHOB B A4pE.
AnepHble cunbl. JedeKT maccol agapa.
AnepHble peakumn. AaepHble PeakTopbl.
Mpobnembl ynpaBasemoro
TEePMOALEPHOrO CUHTE3A.
JKoNorM4yecKkme acneKkTbl pa3BmTUA
AOEPHOM SHEPreTUKM

MeToZbl perncTpaumum u uccnepoBaHmna
3/1eEMEHTAPHbIX YacTuL,
®yHAaMeHTaNbHble B3aUMOLENCTBUA.
BaprOHbI, ME30HbI U NENTOHbI.
MpeacrasneHne o CTaHaapTHOM
mogzenu. KBapK-rntooHHas mogenb
aZlpoHOB

Bubnnoteka LLIOK
https://m.edsoo.ru/ff1758d0

Bubnnoteka LIOK
https://m.edsoo.ru/lac08a5b

117

dusunka 3a npegenamun CtaHaapTHOM
mogenu. TEmHaa matepma n TéMHas
3Heprua. EANHCTBO dum3nyeckomn
KapTMHbI MMpa

Bubnnoteka LIOK
https://m.edsoo.ru/c026fd37

118

dtansl Pa3BnUTUA aCTPOHOMUMN. 3Ha4yeHMe

Bubnnoteka LIOK



https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

acTpoHOMUM

MPUMEHMMOCTb 3aKOHOB PU3MKN ANA
06BbACHEHUA NPUPOALI KOCMUYECKMX

https://m.edsoo.ru/ad73e145

Bubanoteka LLOK

119
06beKkToB. MeToabl aCTPOHOMMUYECKUX https://m.edsoo.ru/39c44028
nccnegoBaHUm
CoBpemeHHble ONTUYECKME TesIeCKonMbI,
120 o Bubnmoteka LLOK
agnoTeneckonbl, BHeaTmochepHasn
PaA P https://m.edsoo.ru/4877aale
acTpoHOMMA
Bupg 3Bé3aHoro Heba. Co3Be3aus, ApKme
11 . Bubnnoteka LIOK
3BE3/bl, NIAHETbI, UX BUAMMOE
A A https://m.edsoo.ru/aac588eb
OBUXKEeHne
ConHeuvHas cucrema. ConHue.
Bubnmoteka LLOK
122 | ConHe4YyHasa aKTMBHOCTb. MCTOYHMK
. https://m.edsoo.ru/22748eb4
aHeprum ConHua 1 3B€34,
3BE34bl, UX OCHOBHbIE XapaKTEPUCTUKMN.
| . Bnubnmnoteka LLIOK
123 | Onarpamma "cnekTpanbHbIK Knacc —
. https://m.edsoo.ru/42169944
CBETUMOCTb
. Bubnumoteka LLOK
124 3Be3pbl r1aBHOW NOCAe0BaTENbHOCTU
https://m.edsoo.ru/b3cb766c
BHyTpeHHee cTpoeHMe 3BE34.
125 CoBpemMeHHble NpeacTaBieHua o Bubnumoteka LLOK

npouncxoxaeHun n agontoummn ConHua u
3BE3/,. ITanbl XXNU3HWU 3BE3],

https://m.edsoo.ru/d09da494



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

MneyHbI MyTe — Hawa ManakTuKa.

Bubnnoteka LIOK

126 | Tunbl ranakTuK. Y€pHble Abipbl B A4pax
P AGIP AP https://m.edsoo.ru/7cd10a0a
ranakTuK
BceneHHas. Pacwmperune BceneHHom.
Bubnnoteka LIOK
127 | 3akoH Xabb6na. Teopua bonblioro
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. Pe/INKTOBOE U3NyYeHUne
178 MaclwTabHas cTpykTypa BceneHHoli. Bubnumoteka LLOK
MeTaranakTuka https://m.edsoo.ru/ce234633
129 | H . 6 Bubnumoteka LLOK
epeLéHHble Npobiembl aCTPOHOMUM
P P P https://m.edsoo.ru/d37d9ffe
dU3NYECKNI NPAKTUKYM MO Teme
"UcchepoBaHMe MarHMTHOMo Nons
NOCTOSAHHbIX MarHUToB" nUnn
" o Bubnnoteka LIOK
130 "MccnepoBaHue cBOMUCTB
. . https://m.edsoo.ru/67361aef
deppomarHeTmkos" nam "MccneposaHue
AeNCTBMA NOCTOAHHOIO MarHMTa Ha
pamky c Tokom"
dU3MYECKNI NPAKTUKYM NO Teme
"NamepeHue cunbl Amnepa' nam
131 "N3yyeHmne 3aBUCMMOCTU cUIbl AMnepa Bubnumoteka LLOK
oT cunbl Toka" nnu "OnpeaeneHune https://m.edsoo.ru/fcae91e9
MarHUTHOM MHAYKUMKN HA OCHOBE
nsmepeHua cuabl Amnepa"
dU3MYECKN NPAKTUKYM NOo Teme
132 https://m.edsoo.ru/c36658da

"UccnepoBaHue siBnenHuA
3/IEKTPOMArHUTHOM MHAYKLMN" nan



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da

"OnpepeneHne MHAYKLMN BUXPEBOTO
MmarHutHoro nons"

dur3nMYecKnin NpakTUKYMm No Teme
"UccnepoBaHue siBnenHuA

Bubnnoteka LIOK

133
camounHayKkumn" nnu "Céopka mogenu https://m.edsoo.ru/b8fb6391
3/IEKTPOMArHUTHOro reHepaTopa"
dur3nyecKknit NPaKTUKYM o Teme
134 "NamepeHune nepmoaa cBOBOAHbIX Bubnnoteka LIOK
K0/1e6aHNIN HUTAHOIO U NPYXUHHOrO https://m.edsoo.ru/5d159d35
MasTHUKOB"
®U3NYECKNIN NMPAKTUKYM MO Teme
" Bubnnoteka LIOK
135 | "MpeobpasoBaHune sHeprum B
| https://m.edsoo.ru/a28026bd
NPYXUHHOM MasTHUKe
dU3NYECKNI NPAKTUKYM MO Teme
"MccnepoBaHue NepemeHHOro ToKa
136 yepes nocnenoBaTeIbHO COeANHEHHbIe Bubnunoteka LLOK
KOHAEHCATOP, KaTyLIKY 1 pesnctop" uau https://m.edsoo.ru/89dc2d90
"NccnepoBaHne paboTbl UCTOYHUKOB
cBeTa B Lenu nepeMeHHOro Toka"
dU3MYECKUI NPAKTUKYM NO Teme
\ . Bnubnmnoreka LIOK
137 | "M3y4yeHWe napameTpoB 3BYKOBOM
. https://m.edsoo.ru/b100661a
BOJIHbI
dU3MYECKUI NPAKTUKYM NO Teme
138 | "M3mepeHue nokasatena npesomaeHunA bubnanoteka LIOK

crekna" uau "MonyyeHune nsobpakeHus
B CMCTEME M3 NJIOCKOro 3epKana u

https://m.edsoo.ru/42569eal



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

139

NINH3bI"

dU3MYECKUI NPAKTUKYM NO Teme
"MccnepoBaHue 3aBUCMMOCTH
($OKYCHOro paccTosHUA OT BelecTsa (Ha
npUMepe XUIKNX NMH3)" nnu
"M3mepeHne GOoKyCHOro paccTonaHmA
paccenBatowmnx ANH3"

Bubnnoteka LIOK
https://m.edsoo.ru/b879fb3f

140

dur3nyecKknit NPaKTUKYM o Teme
"HabnwoaeHue gudpakumn,
NHTepdepeHUMn 1 nonspusalmm ceeta”

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

141

142

143

dU3MYECKUI NPAKTUKYM MO Teme
"OnpeaeneHve MMNynbca v SHEPrnn
pPenATUBUCTCKUX YacTuL, (No
doTorpaduam TpeKoB 3apAKEHHbIX
YyacTuL, B MarHUTHoOM none)"

dursnyecknit NpakTUKYM no Teme
"U3mepeHune noctosHHOM MnaHKa Ha
OoCHoBe uccnenoBaHusa ¢potoadpdekTa"
nnn "UccnepoBaHne 3aBUCUMOCTU CUbI
TOKa Yepe3 cBeToAMoA, OT HanpsaxeHua"

dU3nMYECKN NPAKTUKYM NOo Teme
"UccnepoBaHue CNeKkTpa pasperkeHHoro
aTOMapHOro BOA4OPOAA U U3MepeHue
noctosHHoM Pnabepra”

Bubnumoteka LLOK
https://m.edsoo.ru/63756c47

Bubnnoteka LIOK
https://m.edsoo.ru/eb916f82

Bubnmnoteka LIOK
https://m.edsoo.ru/ec651eb8

144

dU3MYECKUI NPAKTUKYM NO Teme
"NccnepoBaHue pagMoakTMBHOro ¢doHa ¢

Bubnnoteka LIOK



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

145

NCnosib30BaHMEM A03UMeTPa" nam
"N3yyeHmne nornoweHns 6eta-yacrTmy,
antoMmmHuem"

P U3MYECKNI MPAKTUKYM MO Teme
"HabnwopaeHus 3sésgHoro Heba
HEBOOPYKEHHbIM rN1a3om ¢
NCNO/Ib30BaHMEM KOMMbHOTEPHbIX
NPUNOXKEHUIN ANA onpeaeneHns
nonoxeHunsa HebecHbIX 06bEKTOB Ha
KOHKPETHYIO AaTy: OCHOBHbIe CO3Be3AUsA
CeBepHOro nonywapus 1 spkue 3sésabl"
unu "HabntogeHua B Teneckon JlyHbl,
NAaHeT, TYMaHHOCTEN 1 3BE3AHbIX

~n

CKonneHunn

https://m.edsoo.ru/c3dabe6e

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

146

O606LeHne U cucTeMaTmM3aLma 3HaHUNA.
Ponb GM3NKM M acTpoHOMMM B
5KOHOMMUYECKOMN, TEXHONOTNYECKON,
COUMANbHOM U 3TUYECKOM chepax
OeATeNbHOCTN YenoBeKa

Bubnmoteka LLOK
https://m.edsoo.ru/ad6ddeed

147

0O606ueHne 1 cucTemaTU3auma 3HaAHWUN.
Ponb 1 mecTo GU3MKM U aCTPOHOMUMN B
COBpPEMEHHOW Hay4HOM KapTuHe mupa

Bubnmnoteka LIOK
https://m.edsoo.ru/18f19f7c

148

0O606ueHne 1 cucTemaTU3auma 3HaAHWUN.
Ponb dpusnyeckoit Teopum B
dopmupoBaHMM NpeacTaBAeHU O
du3nYecKoit KapTMHe MUpa, MecTo
du3nYecKkolt KapTUHbI MUpa B 0OLLEM

Bubnumoteka LLOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

pAdY COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NPeACTaBJEHUI O Npupoae

O606uLeHMe U cMCTEMATM3ALUMA 3HAHWUI

Bubanoteka LLOK

149
no teme "KnHemaTtnka" https://m.edsoo.ru/b032fc4b
150 0O606ueHne 1 cucTemaTn3auma 3HaHUI Bubnnoteka LIOK
no teme "KnHematunka" https://m.edsoo.ru/4e31b507
151 0606ueHne 1 cuctemaTU3auma 3HaHNI Bubnnoteka LIOK
no teme "AnHamuka" https://m.edsoo.ru/2dfbafc5
157 0606ueHne 1 cuctemaTnaumna 3HaHUM Bubnnoteka LLOK
no Teme "CrtaTuKka TBepgoro Tena" https://m.edsoo.ru/3cca482e
O606uLeHMe K cMcTeMaTM3auMA 3HAHWUM
" Bubnnoteka LIOK
153 | no Teme "3aKOHbI COXpaHEHUA B
., https://m.edsoo.ru/32a4d1a0
MeXaHUuKe
O606uLeHMe K cMcTeMaTM3auMA 3HAHWUM
\ Bnubnmnoteka LLIOK
154 | no Teme "OCHOBbI MONEKYNAPHO-
. . https://m.edsoo.ru/ed440ca8
KMHETMYECKOoU Teopum
0O606ueHne U cuctemaTnauma 3HaHUM
\ Bnubnmnoteka LIOK
155 no teme "TepmogmHammka. Tennosble
. https://m.edsoo.ru/c63f7c10
MaLUUHBI
0606LeHMe M CUCTEMATU3ALMA 3HAHUIA
\ Bnubnmnoteka LIOK
156 | no Teme "ArperaTHble COCTOAHUA
. https://m.edsoo.ru/1d36b5b1
BewecTea. Pas3oBble Nepexoabl
157

0606LeHne 1 cucTemaTn3auma 3HaHNI

Bubnnoteka LLOK



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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https://m.edsoo.ru/1d36b5b1

no teme "dnekTpuyeckoe nose"

0O606ueHne 1 cucTemaTn3auma 3HaHUI

https://m.edsoo.ru/3bf0def9

Bubnnoteka LLOK

158 | no Teme "MOCTOAHHbIN 3NEKTPUYECKNIA
. https://m.edsoo.ru/71453ee6
TOK
159 0O606ueHne 1 cucTemaTn3auma 3HaHUI Bubnnoteka LIOK
no Teme "ToKu B pasiMyHbIX cpegax” https://m.edsoo.ru/3d40077a
160 0606ueHne 1 cucTemaTn3auma 3HaHNI Bubnnoteka LIOK
no teme "MarHutHoe none" https://m.edsoo.ru/3b4c06ae
PesepBHbI ypoK. 0606LLeHMEe U
P vp tu' Bubnumoteka LLOK
161  cucTtemaTusauma 3HaHUM MO Teme
. . https://m.edsoo.ru/053e2248
DNEeKTPOMarHUTHaA UHAYKLUMSA
Pe3sepBHbI ypoKk. 0606LieHME U
P vp tu' Bubnunoteka LLOK
162 | cuctemaTtusauma 3HaHUM No Teme
. . https://m.edsoo.ru/d6310bfd
MexaHun4yeckne KonebaHus
Pe3sepBHbIi ypoK. 0606L1eHME U
163 P vp EU' Bubnunoteka LLOK
CUCTeMaTU3aLma 3HaHUI Mo Teme
. 3 . https://m.edsoo.ru/5e2bb83d
DNeKTpoMarHuTHble KonebaHus
Pe3sepBHbIi ypoKk. 0606L1eHME U
164 cucTemaTusauma 3HaHUM No Teme Bubnmnoteka LIOK
"MexaHUYeCcKmne 1 3NeKTPOMarHUTHble https://m.edsoo.ru/96a7a2dd
BOJIHbI"
165 @ PesepBHbI ypok. ObobLieHne 1 Bubavoteka LIOK

cncremaTmsauma 3HaHWUI No Teme

https://m.edsoo.ru/52ad1603



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
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https://m.edsoo.ru/5e2bb83d
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"OnTuka"

PesepBHbI ypoK. 0606LeHme U

Bubnnoteka LLOK

166 cucTemaTM3auma 3HAHWI No Teme 1
. u,', https://m.edsoo.ru/5beclc65
OcHosbl CTO
PesepBHbI ypoKk. 0606LieHMEe U
P vp tu' Bubnnoteka LLOK
167 | cuctemaTtusauma 3HaHUMK Mo Teme 1
N . \ https://m.edsoo.ru/f7c59d38
KopnycKynapHO-BONHOBOM Ayann3m
Pe3sepsHbIii ypok. O6obuieHne n
P vp tl-\ Bubnnoteka LLOK
168 cuctematmsauma 3HaHUM NO Teme 1
" N https://m.edsoo.ru/1f511654
®dunsnka atoma
PesepBHbIii ypok. ObobLieHne
169 cMcTeMaTu3auma 3HaHUIM No Teme 1 Bubnmoteka LLOK
"®un3nKa aToMHOro aapa u https://m.edsoo.ru/905c5ce0
3/leMeHTapHbIX YacTumu"
Pe3epBHbI ypok. Ob6obLieHne 1
P vp tu' Bubnmoteka LLOK
170 cuctemaTtmsauma 3HaHUM NO Teme 1
. \ https://m.edsoo.ru/2bffb94c
dnemeHTbl acTpodU3UKHU
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME = 170 16



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
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NPOBEPAEMbIE TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOWM OEPA3OBATE/IbHOM
MPOrPAMMDbI10 KNACC

Koa
NpPOBEPAEMOrO
pesynbTtaTta

10.1

MpoBepsiemble NpeameTHbIe pe3yabTaTbl OCBOEHUSA OCHOBHOM 06pa3oBaTe/ibHOM
nporpammbl cpeaHero obuero o6pasoBaHmn

JeMoHCcTpupoBaTb Ha NpUMepax poJib U Mmecto pusnkM B GopmmpoBaHnm
COBPEMEHHOM HayYHOM KapTUHbI MMpPa, B PAa3BUTUN COBPEMEHHOM TEXHUKU U
TEXHOJ/I0MNM, B NPaKTUYECKOW AeATeIbHOCTU Ntoaen

10.2

10.3

YUnTbIBaTb rpaHULbl MPUMEHEHMA N3YYEHHbIX GU3NYECKUX MOogeNei: maTepranbHas
TOYKa, MHepUManbHan cMcTema oTcuéTa, abcontoTHO TBEpAOE TENO, AEa/bHbIN ras;
MOJE/NIN CTPOEHMA ra30B, KNAKOCTEN U TBEPAbIX TEN, TOYEYHbIN INEKTPUYECKUIA
3apAg — Npy peweHun GpU3nYecknx sagay

PacnosHaBaTb pu3MyecKkue asneHma (npouecchbl) 1 06BACHATL UX Ha OCHOBE 3aKOHOB
MeXaHWKKN, MONEKYNAPHO-KMHETUYECKON TEOPMM CTPOEHMA BELLLECTBA U
3N1EKTPOAMHAMMUKMN: PaBHOMEPHOE N PaBHOYCKOPEHHOE NPAMOIMHENHOE ABUXKEHME,
cBoboaHOe NageHue Ten, ABMMKEHNE N0 OKPYXKHOCTU, MHepLUUsA, B3aumoaencTamne
Ten; audodysusa, 6poyHOBCKOE ABUMNKEHUE, CTPOEHWE KUAKOCTEN U TBEPAbIX TEN,
n3meHeHune o6bEMA TeN NpuU HarpesaHMmM (OXNaXKaeHUM), TeNN0BOE paBHOBecKe,
ncnapeHue, KoHAeHcauma, NnasaeHne, KpUCTanansauma, KUneHne, BAaxHoCTb
BO3A4yXa, NOBbILEHME AaBNEHWNA ra3a NPU ero HarpeBaHMM B 3aKPbITOM COCYy/e, CBA3b
MeXay napameTpamm COCTOAHMA ra3a B M30MPOLEccax; 3N1eKTpusauma Te,
B3aMmoAeincTeme 3apaaos

10.4

OnucbiBaTb MEXaHMYECKOE ABUMKEHUE, UCNOJb3YA GU3NYECKME BENYMHDI:
KoopAauHaTa, NyTb, NepemeLl,eHne, CKOpoCTb, YCKOPEHME, Macca Tena, chuia, UMNYAbC
Tena, KUHEeTMYEeCKan SHeprus, NoTeHUMa bHan IHeprusa, MexaHudyeckas pabora,
MeXaHUYeCcKas MOLLHOCTb; MPY ONMCAHUKN NPABUIbHO TPAKTOBaTb GU3MUYECKMIA CMbICA
NCMNO/Ib3yeMbIX BEIMYMH, UX 0603HAUYEHUA U eAMHULI, HAX0AUTb GOPMYbI,
CBA3bIBalOWME AAHHYIO M3NYECKYIO BEANUYUHY C APYTMMU BEMUYMHAMM

10.5

10.6

OnucbIBaTb M3yYeHHble TENIOBbIE CBOWCTBA TEN M TEMNJIOBbIE ABNEHUA, UCMO/b3yA
dM13nYecKMe BeNMUMHbI: AaB/eHUNe rasa, TemnepaTypa, CpegHAs KMHeTUYecKas
3HEpPr1sA XaoTUYECKOTO ABUMKEHMA MONEKYA, CPeAHEKBAAPAaTUUHANA CKOPOCTb
MOJIEKYJI, KONIMYECTBO TEM/OTbI, BHYTPEHHSASA 3Heprus, paboTa rasa, KosdpPuuneHT
NoNe3HOoro A4encTBnA TEeNI0BOro ABUraTens; Npu oNMcaHnM NPaBMAbHO TPAKTOBATb
$U3NYECKMIN CMBIC MCNOb3YEMbIX BEIMYMH, X 0603HAYEHMA U € ANHULLBI, HAXOAUTb
dopmybl, CBA3bIBaIOWME AAHHYIO QU3NYECKYIO BEJIMYMHY C APYTMMU BEUYMHAM

OnucobiBaTb N3y4yeHHble 3N1EKTPUYHECKNE CBOMCTBa BelwecTBa U aINNEKTPUYHECKNE
ABN1IeHUA (I'IpOLI,eCCbI), ncnosb3yAa d)M3I/I'~IeCKMe BE€/INYUHDbI: 3I'IeKTpVI‘-IECKI/II7I 3apAag,
3N1EKTPHNYECKOeE nose, Hal'IpFI)KéHHOCTb nonAa, NoTeHunan, pasHOCTb NOTEHUNANOB;




10.7

10.8

10.9

npv ONUCaHMM NPaBUIbHO TPAKTOBATb GUINYECKUIA CMbIC/T UCMOJIb3YEMbIX BE/IUYNH,
nx 0603Ha4YEHUA U eANHWLI; YKa3biBaTb GOPMY/bl, CBA3bIBAIOLLME AAHHYIO
dU3NYECKYIO BEIMUYUHY C APYTUMU BEANYMHAMM

aHaNM3MpPoBaTb PU3MYECKME NPOLLECCHI U ABNEHUA, UCNONb3YA PU3MYECKME 3aKOHbI U
NPUHUMNbI: 3aKOH BceMUpHoro TtaroteHua, |, Il v Il 3aKoHbI HblOTOHA, 3aKOH
COXPAHEHMA MEXAHNYECKOM IHEPIUK, 3aKOH COXPAHEHMA MMMYIbCa, MPUHLMN
Cynepnosnummn cun, NPUHLUN PaBHOMPAaBUA MHEPLMANbHBIX CUCTEM OTCYETQ;
MONEKYNAPHO-KMHETUYECKYHO TEOPULIO CTPOEHMA BELLLECTBA, FAa30Bble 3aKOHbI, CBA3b
cpepHeit KUHeTUYECKOM SHEPTUN TENIOBOIO ABUMKEHNA MOJIEKY C aBCONIOTHOM
TeMnepaTypomn, NepBblit 3aKOH TEPMOAMHAMMUKM; 3aKOH COXPaHEHUS 3NEeKTPUYECKOTO
3apAaa, 3aKoH KynoHa; npy 3sTOM pa3nmyaTtb CN0BECHY0 GOPMYAMPOBKY 3aKOHA, ero
MaTeMaTMYeCcKoe BblpaxKeHne 1 ycnosua (rpaHnubl, 061acTn) NpUMeHUMOoCTH

O6bACHATb OCHOBHbIE MPUHLMMbI AEACTBUA MaLUWH, NPUBOPOB N TEXHUYECKUX
YCTPOMCTB; pas3nnyaTb yCnoBmUA UX 6e30MacHOro MCcno/ib30BaHMA B NOBCEAHEBHOM
XU3HU

BbINOAHATb 3KCNEPUMEHTbI MO UCCAEA0BaHMIO GUINYECKUX ABMEHUI N NPOLECCOB C
MCMOJIb30BaHNEM MPAMbIX U KOCBEHHbIX USMEPEHWI; NPM 3TOM POpPMY/INPOBaTL
npobaemy (3agavy) 1 runoTesy y4ebHOro skcnepmMmeHTa, cobmupaTb YCTaHOBKY U3
npeanoxeHHoro obopyaosaHMA, NPOBOAUTL OMbIT U GOPMYANPOBATL BbIBOADI

10.10

OcyLLecTBaATb NPAMbIE U KOCBEHHbIE U3MEPEHMA PUINYECKMX BENYNH; MPU STOM
BblIOMPaTb ONTUMAbHBIN CNOCOH M3MEPEHMA N UCNONBb30BATb M3BECTHbIE METOAbI
OLLeHKM NOrpeLHOCTEN N3MepPEHUI

10.11

10.12

10.13

10.14

MccnenoBatb 3aBUCUMOCTU MeXKAY GU3NYECKMMU BENNUMHAMM C UCMONb30BAHNEM
NPAMbIX U3MEPEHMIA; MPU 3TOM KOHCTPYMPOBaTb YCTaHOBKY, GMKCMPOBaTb
pe3ynbTaTbl NOAYYEHHOM 3aBUCUMOCTM GU3NYECKUX BEIMUMH B BUAE Tabunu, 1
rpaduKoB, genatb BbIBOAb! NO pe3ynbTaTamM UCCNeL0BaHUA

Cobntogatb npasuna 6esonacHoro Tpyaa npv NPoBeAeHNN CCAeA0BaHNIA B paMKax
y4yebHOoro aKkcnepnumeHTa, y4ebHo-1Uccae40BaTeIbCKOM M NPOEKTHOMN AeATeNbHOCTU C
NCNO/Ib30BaHMEM N3MEPUTENbHBIX YCTPOMCTB U labopaTopHOro ob6opyLoBaHMS

PelaTb pacyéTHble 3a4a4M C ABHO 3a4aHHOM GU3NYECKOM MOAENbIO, NCNONb3YSA
dur3MYeCcKMe 3aKOHbI M NPUHLMNbI; Ha OCHOBE aHa/M3a YC/0BUA 3a4a4M BbibMpaTb
dur3MYecKyIo Moaeb, BblAenaTb GU3MYecKkme BeanYmHbl U GopmMybl, HEOBX0AMMbIe
ANA eé pelleHna, NPOBOAUTL PACUYETbI U OLLEHNBATb PeasibHOCTb MOYYEHHOro
3HayeHuA GU3NYECKOMN BEINYMHBI

PewaTtb KayecTBeHHbIe 3a4a4U: BbICTPAaNBaATb NOTMYECKM HEMPOTUBOPEUMBYIO LLEMOYKY
paCCY)‘K,CI,EHVIﬁ C onopoﬁ Ha N3y4yeHHbl€ 3aKOHbl, 3aKOHOMEPHOCTUN U d)VIBM‘-IeCKMe
ABN1IeHUA




10.15

10.16

Ncnonb3oBaTth Npu pelleHnm yuebHbix 3aa4 coBpeMeHHbIe MHGOPMALIMOHHbIE
TEXHOI0MMU AN NOUCKA, CTPYKTYPUPOBAHMUA, MHTEPNPETALMN U NpeacTaB/ieHun
y4yebHO M Hay4yHO-NoNyAAPHOM MHPOPMALMK, MOAYYEHHOM U3 PA3ANYHbIX
WMCTOYHWUKOB; KPUTUYECKM aHaANM3MPOBaTb Noy4aemyto MHGopmaLmio

MpuBOAMTL NPUMEPbI BKAaAa POCCUMCKUX U 3apyBeXKHbIX YU4EHbIX-PUUKOB B
pa3BUTME HaYKU, 06bACHEHME NPOLIECCOB OKPYKAIOLLEro M1pa, B pa3BuTUE TEXHUKU
M TEXHONOTUM

10.17

10.18

Mcnonb3oBaTb TeopeTUYEcKMUe 3HaHUA No GU3NKe B NOBCEAHEBHOM XKU3HWN ANA
obecneyeHunsa 6e3onacHocTM Npu obpaleHnn ¢ Npnbopammn U TEXHUYECKUMMU
YCTPOWCTBaMMU, AN1A COXPaHEHUA 340P0BbA N COBNAEHNA HOPM 3KOOTMYECKOoro
noseAeHMA B OKpY»Katollen cpeae

PaboTaTb B rpynne ¢ BbINOJHEHUEM PA3/INYHBIX COLMANbHBIX POEN, NaHUPOBaTb
paboTy rpynnbl, paunoHanbHO pacnpeaenatb 0683aHHOCTM U NNaHUPOBaATb
0eATeNIbHOCTb B HECTAHAAPTHbIX CUTYaUMAX, aAeKBAaTHO OLLEHMBATb BK/IaA, Kax4oro us
YYaCTHUKOB rpynnbl B peLeHne paccmaTpmBaemoit npobiemsl

11 KNACC

Kog,
npoBepsAemoro
pe3ynbraTta

111

11.2

11.3

MpoBepaemble NpegMeTHble pe3y/ibTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTebHOM
nporpammsl cpeaHero obuiero obpasoBaHmsa

JeMoHCcTpMpoBaTb HAa NPUMepPax Posib U MecTo pU3nKM B GOpMUPOBaHUN
COBPEMEHHOI Hay4yHOM KapTUHbI MMPa, B Pa3BUTUN COBPEMEHHOM TEXHWUKN U
TEXHOJIOTUI, B MPAKTUYECKON AeATENbHOCTU Nt04EN, LLeNOCTHOCTb U eAUHCTBO
bur3nyecKom KapTMHbI MMpa

YunTbIBaTb FpaHMULbl MPUMEHEHUA U3YHEHHbIX PU3NUECKUX MOLENEN: TOHEYHDIN
3/1EKTPUYECKUIA 3apaj, AAepHan MoAe b aTOMa, HYKIOHHAA MoAe b aTOMHOrO A4pa
npu peweHnn GU3n4ecKux saaauy

PacnosHaBaTb pusmyeckme aBaeHms (NnpoLecchbl)  06BACHATb UX HA OCHOBE 3aKOHOB
3NEKTPOAMHAMMUKM U KBAHTOBOM GU3MKU: 3N1EKTPMYECKAA NPOBOAMMOCTb, TEMOBOE,
CBETOBOE, XMMUYECKOe, MarHUTHOE AeNCTBUA TOKa, B3aMOoAeNCTBUE MarHUTOB,
3NEKTPOMArHUTHAA MHAYKLUMSA, ENCTBME MArHUTHOrO NOJIA HA NPOBOAHMK C TOKOM U
ABUXKYLLMIACA 3apAa, S/1EKTPOMArHUTHbIE KoiebaHMA U BONHbI, NPAMOANHENHOe
pacnpocTpaHeHWe CBeTa, OTPaXKeHMe, NpenoMaeHune, nHTepdepeHumns, agudbpakuma n
nonapusauuns ceeta, aucnepcua ceeta, GoToanekTpuyecknin apdekt (potoaddekr),
CBETOBOE AaB/ieHNe, BO3HUKHOBEHWE IMHENYATOrO CNeKTpa aToMa Bo40poAa,
ecTecTBEHHasA U UCKYCCTBEHHAA PAAMOAKTUBHOCTb




11.4

OnucbiBaTb U3yYeHHble CBOMCTBA BELLLECTBA (3/1eKTPUYECKME, MarHUTHbIE, ONTUYECKUE,
3N1eKTPUYECKYIO NPOBOAMMOCTb Pa3INYHbIX CPeA) U 3NEeKTPOMarHUTHbIE ABEHUA
(npouecchbl), ncnonbsysa GpU3MUYECKUE BEIMUNHDI: 3/TIEKTPUYECKMIA 3apaj, CUNa TOKa,
3/IEKTPUYECKOE HanpsaXKeHne, 31eKTPUYEeCKoe CONPOTMUBAEHME, PA3HOCTb
noteHumanos, 34C, paboTa Toka, MHAYKLMA MAarHUTHOro nons, cuna Amnepa, cuna
JlopeHua, MHAYKTUBHOCTb KaTyLLIKU, SHEPTUA INEKTPUYECKOTO U MarHUTHOTO Nnone,
nepuoa v YyactoTta KosebaHuit B KosiebaTeIbHOM KOHTYpE, 3apAag, U cuia TOKa B
npouecce rapMoHMYECKUX 3NEKTPOMArHUTHbIX KonebaHnin, doKycHoe paccTosiHUE U
ONTMYECKan cUNa JINH3bI; MPU ONUCAHUM MPABUIbHO TPAKTOBATb GU3NYECKMUIN CMbICA
NCNOJIb3yeMbIX BENYUNH, X 0O03HAYEHUNS U eAMHULI; YKa3biBaTb GOPMY/ibl,
CBA3bIBAOLLME AaHHYIO GU3MYECKYIO BEIMYUHY C APYTMMU BEAUUYNMHAMM

11.5

11.6

11.7

11.8

OnuncbIBaTb N3yYeHHbIE KBAaHTOBbIE ABJIEHMA M MPOLLECChI, UCNOb3ya PpUsnyecKme
BE/IMUYMHBI: CKOPOCTb 3/1eKTPOMArHUTHbIX BOJIH, A/IMHA BOHbI M YacToTa CBETa,
aHeprua n umnynbc $poToHa, Nepuos noaypacnana, SHeprua CBA3M aTOMHbIX A4ep;
NPV ONUCaHUM NPaBU/IbHO TPAKTOBATb PUIUYECKUIA CMbIC/T UCMO/b3YEMbIX BEJIUYMH,
nx 0603HaYEeHUA U eAMHULbI; YKa3bliBaTb GOPMYbl, CBA3bIBAOLLME AaHHYIO
bM3nYECKYI0 BEIMUYUNHY C APYTUMU BENYMHAMM, BbIYUCAATL 3HaUYEeHUe pU3nYeckoi
BE/INYNHDI

AHanunsnposaTtb GU3NYECKME NPOLLECCHI U ABNEHUSA, UCNONb3YS GU3MUYECKME 3aKOHbI U
NPUHUMNBI: 3aKOH OMa, 3aKOHbI NOC/NeA0BaTe/IbHOIO M Napane/NbHOro coeguHeHus
NPOBOAHNKOB, 3aKOH [»Koyns — JleHua, 3aKOH 3/IEKTPOMArHUTHOM MHAYKUUMU, 3aKOH
NPAMOJ/IMHENHOro PacnpoCTpaHeHUs CBETa, 3aKOHbI OTPA*KEHUA CBETA, 3aKOHbI
npeaomMmaeHuna cBeTa, ypaBHeHne diHwTeHa ana ¢potoadPeKTa, 3aKOH COXpaHEHUA
SHEeprum, 3aKOH COXPaHEHMA MMMYbCa, 3aKOH COXPaHEHMA 3N1eKTPUYECKOro 3apsaaa,
3aKOH COXpaHeHMUsA MaccoBOro Yncna, noctynaTtbl bopa, 3aKoH pPaANOaKTUBHOIO
pacnaga; npu 3Tom pasainyaTb CNoBecHy GOPMYIUPOBKY 3aKOHa, ero
MaTemMaTUyYecKoe BbiparkeHWe 1 ycnoBuaA (rpaHnubl, 061actn) NpUMeHUMOCTH

Onpeaenatb HanpaBaeHUEe BEKTOPA MHAYKUUM MAarHUTHOrO NOAA NPOBOAHMKA C
TOKOM, cuabl AMnepa n cunbl JlopeHua

CTpouTb 1 onucbiBaTb M306pakeHne, co3gaBaemoe NJI0CKUM 3epKaioM, TOHKOM
JINH30M

11.9

11.10

BbINOAHATL 3KCNEPUMEHTbI MO UCCIeA0BaHUIO GU3NYECKUX ABNEHMIA M MPOLLECCOB C
MCNONb30BaHMEM NPAMbIX U KOCBEHHbIX U3MEPEHMIA; NPU 3TOM GOPMYANPOBaTb
npobnemy (3agauy) v runoTesy yuebHOro sKCrepumeHTa, cobupaTtb YCTaHOBKY M3
npeasioxKeHHoro o6opy0BaHMA, NPOBOAWTb OMbIT U GOPMYIMPOBATL BbIBOAbI

OcywecTBaATb NPSAMbIE U KOCBEHHbIE U3MEPEHUS PUINYECKUX BENIMUYUNH; MPU ITOM
BbIOMPaTb ONTUMaNbHbIN cNOCOD M3MEpPEHMA U UCMOb30BaTb U3BECTHbIE METOAbI
OLLEHKM NOrpeLLHoCcTen n3mepeHumn

11.11

UccneposaTb 3aBUCMMOCTH ¢M3W—I€‘CKMX BE/INYUH C UCNOJIb3OBAHNEM NMPAMbIX




11.12

11.13

11.14

11.15

N3MepPEHMUIA; MPM 3TOM KOHCTPYMPOBATb YCTAaHOBKY, GUKCMPOBaATb pe3yibTaThbl
MoNy4YeHHOM 3aBUCMMOCTU GPU3MYECKUX BE/TMYMH B BUAE Tabauu, U rpaduKoB, AenaTtb
BbIBObI MO pe3y/abTaTaM UCCAeA0BaHMNA

Cobntogatb npasuia 6esonacHoro Tpyaa Npu NPOBeAEHUN UCCNEA0BaHUI B paMKax
y4ebHOro aKcnepMmeHTa, y4ebHO-McCNef0BaTeNIbCKOM M NPOEKTHOM AeATENbHOCTM C
NCNO/AIb30BaHMEM U3MEPUTENBHBIX YCTPOICTB 1 NabopaTopHoro obopyaosaHmA

PewaTb pacyéTHble 3a4a4M C ABHO 3aA4aHHOMN GU3NYECKO MOAENbIO, UCMONb3YSA
dur3nYecKme 3aKoHbI M NPUHLMMLI; HA OCHOBE aHa/M3a YC/1I0BUS 3a4a4m BblbnpaTb
du3nYeckyto moaenb, BblAeNATb pUsnMyeckme BesindmHbl U Gopmybl, Heobxoanmbie
ONA eé pelweHuns, NPoBOANTb PACYETbI U OLLEHMBATb PEaNbHOCTb NOJlYy4EHHOTo
3Ha4YeHUss GU3MYECKON BENNYMHDI

PelaTb KayecTBeHHble 334a4M: BbICTPAMBaTb IOTMUYECKN HEMPOTUBOPEUNBYIO LLEMOYKY
paccy»KAeHuIA C ONOPON Ha U3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U pU3NYecKne
ABNEHUA

Ncnonb3oBaTb Npu pelleHnmn yuebHbix 3a4a4 COBpeMeHHble MHGOPMAUNOHHbIE
TEXHONOTUM AN NOMCKA, CTPYKTYPUPOBAHUA, MHTEpNpeTaunmn n npeactaBaeHms
y4ebHOM U Hay4YHO-MONYAAPHON MHPOPMALMUN, NOJTYYEHHOM U3 PA3/IUYHbIX
WNCTOYHUKOB; KPUTUUYECKN aHAIN3MPOBATb NoayYaemMyto MHbOopMaLUIo

11.16

11.17

11.18

06BACHATL MPUHUMNbI AEMUCTBMA MalWWH, NPMBOPOB U TEXHNUYECKMX YCTPOMCTE;
pas3nnyaTh yCI0BMA UX 6€30MacHOro MCNOAb30BAHMA B NOBCEAHEBHOM KU3HU

MpuBOAMTbL NPUMEPbLI BKNaAa POCCUIACKUX U 3apyBeKHbIX YY4EHbIX-OU3UKOB B
pa3BUTME HAYKK, B 0OBbACHEHME NPOLLECCOB OKPYKAOLWErO MMPA, B Pa3BUTUE TEXHUKM
M TEXHO/IOTUM

Mcnonb3oBaTb TeopeTUYECcKMe 3HaHWA No GU3NKe B NOBCELHEBHOMN XU3HU Ans
obecneuyeHuns 6esonacHoOCTU Npu obpalLeHnn ¢ Npubopamm 1 TEXHUYECKUMMU
YCTPOWCTBAMM, AN COXPAHEHUS 340POBbA U COBNIOAEHNA HOPM 3KONOTUYECKOTO
MOBeZEHNA B OKPY»KaloLLe cpese

11.19

PaboTaTb B rpynmne ¢ BbIMOJHEHWEM PA3/IMYHbIX COLMAJbHbIX POSEN, MIaHMPOBaTb
paboTy rpynnbl, pauMoHanbHO pacnpeasenatb 06A3aHHOCTU M NNAHMPOBATb
AeATeNbHOCTb B HECTAHAAPTHbIX CUTYaLMAX, aAEKBATHO OLEHMBATb BKAAA, KaxK40ro U3
YYaCTHMKOB rpynmbl B peLleHne paccmaTpmMBaemoit npobaembl




MPOBEPAEMBbIE SNNIEMEHTbI COAEPKAHWNA

10 KNACC

Koa
Kopg nposepaemoro anemeHTa  [lpoBepsAaemble 3/1eMeHTbl COAepPXKaHUA
pasgena

®U3INKA N METOAbl HAYHHOTO NO3HAHUA

®ur3mKa — HayKa o npupoae. HayyHble meToabl NMO3HAHMA
1.1 OKpyXatowero mmpa. Ponb aKcnepMmeHTa U TeOpun B
npouecce No3HaHMA NPUPOAbI. IKCNEPUMEHT B PpU3nKe

MogaennpoBaHue pU3NYECKUX ABEHUIN U NPOLLECCOB.
HayuHble runoTesbl. PU3nMYeCcKne 3aKOHbI U TEOPUN.

12 MPaHULbl NPUMEHUMOCTUN GU3NYECKMX 3aKOHOB. MpUHLMN
' cooTBeTcTBMA. POsib U MmecTo $U3MKM B GOPMUPOBAHUM
COBPEMEHHOM HAay4YHOM KapTUHbI MMPA, B NPAKTUYECKOM

AeATeNbHOCTU Ntoaei

2 MEXAHUKA
HH#HPar#HHKMHEMATUKA

211 MexaHunuyeckoe agukeHue. OTHOCUTENbHOCTb
o MexaHW4ecKoro asuxxeHuma. Cnctema otcyérta. TpaekTopuma

MepemelleHue, CKOPOCTb (CPesHAA CKOPOCTb, MIHOBEHHAA
512 CKOPOCTb) M YCKOPEHME MaTepuanbHO TOUKM, MX MPOEKLMM
- Ha OCU CMCTEMbI KOOPAMHAT. CloXKeHWe nepemeLL,eHuii v

C/10XXeHune CKOpOCTEﬁ

PaBHOMepHOE 1 paBHOYCKOPEHHOE NPAMOJIMHENHOE
2.1 913 asukeHue. NpadmKn 3aBUCMMOCTN KOOPAMHAT, CKOPOCTH,
o YCKOPEHUA, NYTU U NepeMELLLEHNA MAaTEPUANBHOM TOYKM OT

BpEMEHM

2.1.4 CsoboaHoe nageHune. YckopeHue cBoboaHOro nageHus

KpuBonHeliHoe aABUKeHMe. PaBHOMepHOe ABUKeHMe
515 MaTepuabHOM TOYKM MO OKPYKHOCTMU. YT/10Basi CKOPOCTb,
o NMHelHanA CKopocTb. Mepunoa 1 YacToTa.

LleHTpocTpemuTENbHOE YCKOPEHME

2.1. o
6 TexHunyeckne YCTpoOucTBa: CnngomeTp, aBUXXeHune




CHapAAaoB, uenHble U pemeHHble nepeaayn

2.1.7

MpaKkTuyeckme paboTbl. M3mepeHne MrHOBEHHOM CKOPOCTMU.
WccnenoBaHWe COOTHOLWEHUA MEXKAY MYyTAMMU,
NpoiaeHHbIMM TE/IOM 33 NOCNEe0BaTe/IbHbIE PaBHble
NPOMEKYTKN BPEMEHU NPW PaBHOYCKOPEHHOM ABUMKEHUM C
Ha4YaNbHOM CKOPOCTbIO, PAaBHOM Hy/0. M3ydeHune ABUKEHMSA
LapWKa B BA3KOW KUAKOCTU. M3yueHne ABUKEHMUSA TeNa,
6POLLEHHOr0 ropU30HTabHO

2.2

2.3

H##HPar#H# ANHAMUNKA

2.2.1

2.2.2

MpuHUMN oTHOCUTENbHOCTU Manunesn. Mepsblii 3aKOH
HbloToHa. UHepumManbHble cMcTeEMbl OTCYETA

Macca Tena. Cvna. MpuHUMN cynepnosnumm cun

2.2.3

BTopolt 3aKoH HblOTOHa AN MaTepuanbHOM TOYKK B
NHepuManbHol cucteme otcuéta (MCO). TpeTuii 3aKoH
HbloToHa A1A MmaTepuanbHbIX TOUYEK

2.2.4

2.2.5

3aKOH BcemupHoro TaroteHnA. Cuna taxkectu. Mepsasn
KOCMMYeCcKaa CKOpocTb. Bec Tena

Cuna ynpyroctun. 3aKoH lNyka

2.2.6

Cuna TpeHmna. Cyxoe TpeHue. Cuna TPEHUA CKOMIbXKEHUA U
cvna TpeHns nokos. KoapoduumeHT TpeHuma. Cuna
CONPOTMB/IEHUA NPU OBUXKEHNM TENa B XKUOKOCTU UK rase

2.2.7

MocTynaTenbHoe 1 BpaLLaTesibHOE ABUKeHMe abcontoTHO
TBEpPAOro Tena

2.2.8

2.2.9

2.2.10

MOMEHT CMbl OTHOCUTENBHO OCK BpaLLeHusA. [aedo cunebl.
Ycnosua pasHoBecua TBEpaoro Tena 8 MCO

TexHuyeckue yCTpOﬁCTBa: noAaWwnnNHNUKN, ABUXEHUNE
MCKYCCTBEHHbIX CMYTHUKOB

MpakTuyeckme paboTbl. M3yyeHune aBUKEHMA BpycKa no
HaK/OHHOM MI0CKOCTU NOA, AENCTBMEM HECKOIbKUX CUA.
NccnenoBaHue 3aBUCMMOCTM CUA YIIPYTOCTU, BO3HUKAIOLLNX
B AedopmUpyeMOi NPYyKUHE 1 pe3nHoBom obpasue, oT
BE/IMYMHbI X gedopmauun. UccnesoBaHne ycnosuit
paBHOBECUSA TBEPAOIO TENA, MMEIOLLLETO OCb BPALLEHUS

###Par###3AKOHblI COXPAHEHNA B MEXAHUKE




3.1

Mmnynbc MaTepranbHOM TOUKU, CUCTEMbI MaTEPUaNbHbIX

231
TOYeK. MMnyibC cubl U U3MEHEHME UMMYbCa Tena
232 3aKOH coxpaHeHua umnynbca B UCO. PeakTnsHoe
o LBUKEHME
2.3.3 PaboTa cunbl
234 MouWwHOCTb CUNbI
235 KnHeTnyeckas sHeprmua maTepuasbHOM TOUYKKU. Teopemao
o KMHETUYECKOMN SHeprum
MoTeHumanbHasa sHeprua. NoTeHUManbHaA sHepPrua ynpyro
2.3.6 aedopmMnpoBaHHOM NPyXKKHbI. MoTeHUManbHaA aHeprna
Tena B6,1M31 NnoBepxHoOCTM 3emin
MoTeHUMaNnbHble U HeMoTeHUManbHble cuabl. CBA3b paboTbl
537 HEMNOTEeHLMANbHbIX CUN C UISMEHEHNEM MEXAHUYECKOM
h SHEpPruM cUcTeMbl Ten. 3aKOH COXPaHeHMA MeXxaHUYecKom
sHeprum
2.3.8 Ynpyrue v Heynpyrme CTONKHOBEHUA
23.9 TexHUYecKme yCTPOMCTBA: ABUKEHME PaKeT, BOLOMET,
o Konep, NPYXWHHbIN NnucTonet
MpakTuyeckne paboTbl. M3yueHune cBsA3M CKOpOCTel Ten npm
2.3.10 Heynpyrom yaape. MiccnegoBaHue cBA3n paboTbl CUbI C

N3MEHEHMEM MEeXaHNYECKOM JHeprun Tena

MOJIEKYNNIAPHAA ®U3NKA U TEPMOANHAMMUKA

#H##Par###OCHOBbI MOJIEKYIAPHO-KMHETMYECKOWN TEOPUN

OCHOBHbIE NONIOMKEHMSA MONEKYNAPHO-KMHETUYECKOM

3.1.1 Teopun. bpoyHoBckoe asuxkeHune. Anddysuna. XapakTep
OBUMKEHMA N B3aMMOLENCTBMA YacTUL, BeLLLeCTBa
312 Mogaenu cTpoeHus rasos, *KUAKOCTEN U TBEPAbIX TEN U
o 06DBbACHEHWE CBOMCTB BELLLECTBA HAa OCHOBE 3TUX Mogenei
313 Macca monekyn. Konnvectso sewtectsa. [ocToAHHaA
o Asoragpo
314 Tennosoe paBHoBecue. TemnepaTtypa 1 eé usmepeHue.

LLikana Temnepatyp Llenbcma




Mogenb nageanobHoro rasa. OcHosHoe ypaBHeHUe

3.1.5 .
MOJIEKYNAPHO-KMHETUYECKOM TEOPUM MOEANIbHOTO rasa
AbBcontoTHaA TemnepaTypa Kak Mepa cpeaHel

3.1.6 KMHETUYECKOM SHEPrnKn TENIOBOIO ABUMKEHUA YaCcTUL, rasa.
LLIkana Temnepatyp KenbsuHa

3.1.7 YpaBHeHue KnanelipoHa — MeHaeneesa. 3akoH [anbToHa
la30Bble 3aKOHbI. Mi3onpoLuecchbl B MAgalbHOM ra3e C

3.1.8 NOCTOAHHbIM KONMYECTBOM BeLLecTBa: U30Tepma, U30Xopa,
nsobapa

3.1.9 TexHUYecKme ycTpoicTBa: TepmomeTp, bapomeTp
MpaKTuyeckne paboTbl. M3mepeHne maccbl BO3ayxa B

3.1.10 KNacCHOM KoMHaTe. MiccnegoBaHne 3aBUCMMOCTU MEXKAY

napameTpamm COCTOAHUNA pa3peXeHHOro rasa

3.2

OCHOBblI TEPMOANHAMUWKH

3.21

3.2.2

TepmoanHammyecKan cuctema. BHyTpeHHAA aHeprus
TePMOAMHaMUYECKOM CUCTEMBI U CNOCObbl €€ U3MEHEHUS

KonunuecTtBo TennoTbl M paboTa. BHyTpeHHAA aHeprus
0[HOATOMHOrO MAEaNbHOrOo rasa

3.2.3

3.24

3.25

Buapl Tennonepeaayn: TeNNONPOBOAHOCTb, KOHBEKLUMSA,
nsnyyeHue. Tenn10EMKOCTb Tena. YaenbHaa Tena0EMKOCTb
BellecTBa. Pacyér KosinyecTsa TennoThl NPU Tenaonepeaaye

MepBblit 3aKOH TepMOAMHAMUKN. [IpUMeHeHWe NepBoro
3aKOHa TepMOAMHAMMKM K nsonpoueccam. Npadpuueckas
WHTepnpeTaumMa paboTbl rasa

Tennosble MmawnHbl. MpUHUKUNBI AEACTBMA TENNOBbIX
MalwuH. Npeobpa3oBaHUsA IHEPIMM B TEMIOBbLIX MALUMHAX.
KoadpduumneHT nonesHoro aericteus (aanee — KNAa)
TennoBoi malmHebl. Linkn KapHo u ero KN4

3.2.6

BTopoii 3aKoH TepmoagnHaMmnKn. HeobpaTtumocTb
npoueccos B Npupoze. Tennosble ABUraTeNu.
JKonormyeckune npobaembl TENNOIHEPTETUKN

3.2.7

TexHunyeckne yCTpOﬁCTBaZ ABUratesib BHyTpeHHeEro
cropaHums, 6bITOBOA XONo4UNbHUK, KOHAUUNOHEP




3.2.8

MpaKkTuyeckne paboTbl. 3mepeHue yaenbHoM
TENJI0EMKOCTH

HH##HPar###ATPETATHBIE COCTOAHMA BELLECBA. ®A30BbIE NMEPEXOAbI

I'Iapoo6pasoBaHv1e N KOHAOEeHCauuA. McnapeHme n KnuneHume.

3.3.1 YaenbHana TennoTta napoobpasoBaHMa. 3aBUCUMOCTb
TemnepaTypbl KUNEeHUA OT AaBAEHUA
332 ABCONOTHAA M OTHOCUTEIbHAA BNAAXKHOCTb BO3A4YXa.
o HacbiweHHbIN nap
Teépaoe Teno. Kpucrannmyeckune n amopdHole Tena.
3.3.3 AHM30TPONUA CBOMCTB KPUCTANNOB. KUAKME KpUCTaNbI.
33 CoBpemeHHble maTepuansl
334 MnaBneHne n Kpuctanausauma. YaenbHana Tennota
o nnasnenuna. Cybanmauma
3.35 YpaBHeHue TensioBoro 6anaHca
TexHUYecKme yCTpoMCTBa: TMIPOMETP U NCUXPOMETP,
33.6 KaNopUMETP, TEXHOJIOTMUN NOSYYEHUA COBPEMEHHbIX
o MaTepuanos, B TOM YMCe HAHOMATEPUANoB., 1
HaHOTEXHONOrMn
3.3.7 MpakTuyeckune pabotbl. U3mepeHne BAaXKHOCTM BO3AyXa
4 SNTEKTPOOAMHAMMUKA
HH#HPar#H#ITEKTPOCTATUKA
411 dneKTpusauma Ten. dNeKTpudeckmin 3apaa. [sa suaa
o 3NeKTPUYECKMX 3apAL0B
4.1.2 MpoBOAHUKMK, ANINEKTPUKM 1 NONYNPOBOAHUKMN
4,13 3aKOH COXpPaHeHUA INEKTPUYECKOro 3apasa
4.1
414 B3sanmopaeiictaue 3apaaos. 3akoH KynoHa
dneKkTpuyeckoe nose. HanpAXKEHHOCTb I1EKTPUYECKOro
4.1.5 nona. MpuHuyn cynepnosnunmn. JIMHMM HanPAXKEHHOCTH
3/IeKTPUYECKOro nona
416 PaboTa cun anekTpocTatnieckoro noas. NMoreHuuan.

PasHoOCTb NoTeHuManos




MpoBOAHUKN N ANINEKTPUKM B MOCTOAHHOM INEKTPUYECKOM

4.1.7
none. [inanexkTpmyeckana NPoOHULLAEMOCTb
418 INeKTPOEMKOCTb. KOHAEeHCcAaTOp. DNEKTPOEMKOCTb NAOCKOro
o KOHAEeHcaTopa. Heprua 3apAa*KeHHOro KoHAeHcaTopa
TexHUYeCKMe YCTPOMCTBA: 3/IEKTPOCKON, 3/IEKTPOMETP,
419 9/IeKTpOCTaTUYeCKan 3aluTa, 3a3emnieHune
o 3/1eKTPONPUBOPOB, KOHAEHCATOP, KCEPOKC, CTPYMHbIM
NpuUHTEP
4.1.10 MpakTuyeckune pabotbl. U3mepeHme 3NeKTPOEMKOCTH

KOHAEHCATopa

4.2

HHHPar##H#NOCTOAHHbLIN SNEKTPUYECKMIA TOK. TOKM B PA3/TMYHBIX CPEAAX

Ycnosua CywectBoBaHMA NOCTOAHHOIO 3NIEKTPUYHECKOTO

4.2.1
TOKa. cTouHMKM ToKa. Cuna ToKa. MNocToAHHbIN TOK
4.2.2 HanpsaxeHue. 3akoH Oma gna yyacTka uenu
493 dneKTpu4ecKoe ConpoTUBeHMe. YaenbHoe CONpoTUBIeHME
o BelLecTBa
494 MNMocneposatencHoe, NapaanesbHoe, CMeLaHHoe
o coeuHeHWe NPOBOAHMKOB
4.2.5 PaboTa aneKkTpmyeckoro Toka. 3akoH [koyna — JleHua
4.2.6 MOLHOCTb 3N1EeKTPUYECKOrO TOKA
anekTpoaBuKywasa cuna (ganee — 34C) n BHyTpeHHee
4.2.7 CONpPOTUB/IEHME NCTOYHMKA TOKA. 3aKoH Oma Ana nosHOM
(3amKHyTON) anekTpuyeckol uenu. KopoTkoe 3amblKaHWe
DNeKTPOHHaA NPOBOAUMOCTb TBEPAbLIX METANNOB.
4.2.8 3aBUCUMOCTb CONPOTUBAEHNA METANNIOB OT TEMMNEPATYPbI.
CBepxnpoBOANMOCTb
499 INeKTPUYECKMI TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHbIX
o My4YKoB
MonynpoBoaHWKKW. CoBCTBEHHAA M NPUMECHas
4.2.10 NpPoOBOANMOCTb NOYNPOBOAHMKOB. CBOMCTBA p-n nepexoaa.
MonynpoBoAHWKOBblE NpMbOpPbI
4.2.11

3}16KTpM‘-IeCKMﬁ TOK B 3JIEKTPO/IUTAX. 3I'IEKTpOfIVITM‘-IECKaﬂ




Anccoumauma. DNeKTponms

DNEeKTPUYECKMI TOK B rasax. CamocTonaTeNnbHbIN U1
4.2.12 HEeCcamoCTOATE/IbHbIN pa3pad. PasnyHble TUNbI
camocTtoAaTenbHoro paspaga. Monxua. NMnasma

TexHnYecKme yCcTporcTBa: aMnepmeTp, BOAbTMETP, PeocTaT,
WCTOYHWKM TOKA, 3/1IeKTPOHArpesaTebHble Npubopbl,

4.2.13 3/1eKTPOOCBETUTE/IbHbIE NPUBOPLI, TEPMOMETP
COMNPOTUBNEHNSA, BAKYYMHbIN ANOA, TEPMUCTOPLI U
doTopesncTopbl, NONYNPOBOAHUKOBBIN 4104, FafibBaHUKA

MpakTuyeckme paboTbl. M3yyeHne cmelwaHHOro
CoeaMHEeHNsA Pe3ncToposB.

4.2.14
U3amepeHune IC NCTOYHMKA TOKA U ero BHYTPEHHEro
conpoTtusnenna. HabaogeHve anekTponmnsa
11 KNTIACC
Kog,
Kognposepaemoro anemeHTa [MpoBepAemble 31eMeHTbl coaepKaHua
pasgena
4 SNTEKTPOOAMHAMMUKA

###Par##HMAITHUTHOE MONE. 9/IEKTPOMATHUTHAA MHAYRUUA

MOCTOAHHbIE MArHUTbI. B3aMMOAEﬁCTBMG NOCTOAHHDbIX

43.1
MarHuTOB
MarHuTHoe none. BeKTop MarHUTHOW MHAYKUMK. MpUHLMA
4.3.2 cynepnosnumun. JIMHUM MarHUTHOM MHAYKUMK. KapTuHa
JINHUI MarHUTHOM MHAYKLMM NONA NOCTOAHHbIX MAarHUTOB
4.3 MarHMTHOe none NPoBOAHMKA C TOKOM. KapTuHa NHUIK
433 nona gJMHHOIO NPAMOrO NPOBOAHWKA M 3aMKHYTOrO
h KO/1bLLeBOTO MPOBOAHMKA, KaTyLWKK C TOKOM. OnbIT
dpcTena. Bsaumopaencreme NpoBOAHMKOB C TOKOM
43.4 Cunna Amnepa, eé€ moay/b U HanpasaeHue
Cwna NlopeHua, eé moaynb 1 HanpasaeHue. [lsnxeHne
4.3.5 3apAXKEHHOM YacTULbl B O4HOPOAHOM MArHUTHOM MoJe.

PaboTa cunbl JlopeHua




4.3.6 ABNEeHMe 3N1eKTPOMarHUTHOM MHAYKLNK

4.3.7 MOTOK BEKTOPA MArHUTHOM MHAYKLUK

34C vHAYKUMWN. 3aKOH 3/IEKTPOMArHUTHOM UHAYKLNK

43.8
dapagen
Buxpesoe anektpunyeckoe none. 34C nHayKuUnU B
4.3.9 NPoOBOAHUKE, ABUXKYLLEMCA NOCTYNaTe/IbHO B
O4HOPOAHOM MArHUTHOM none
4.3.10 Mpasuno MleHuya
43.11 NHOYKTMBHOCTL. ABNeHne camonHayKkuum. 34C
o CaMOMHAYKL MM
4.3.12 DHeprna MarHUTHOro NOAA KaTYLWKK C TOKOM
4.3.13 DNeKTpOMarHuTHoe none
TexHMYeCcKne yCTPOMCTBA: MOCTOSAHHbIE MArHUTbI,
43.14 3/1eKTPOMArHUTbI, INEKTPOABUraTENb, YCKOPUTENU
3/1IeMeHTapHbIX YacTuL, MHAYKLMOHHAA Neyb
MpakTnyeckune paboTbl. U3yyeHMe MarHUTHOTo Nons
4.3.15 KaTyLWKK C TOKOM. MiccnegoBaHme gencTBMA NOCTOAHHOIO

MarHuTa Ha pamKy ¢ Tokom. MiccnepgosaHue aBneHUs
3/IEKTPOMArHUTHOM MHAYKLMN

5 KONEBAHUA U BOJTHbI
HH#Par#HMEXAHUYECKUE N SNNIEKTPOMATHUTHBIE KOJTEBAHNA
KonebatenbHaa cucrema. CeobogHble KonebaHuma.
5.1.1 FapmoHuyeckme Konebanusa. Nepuoga, yactota, amnamTyga
1 dasa KonebaHuit
5.1.2 MpY*KUHHbIA MAATHUK. MaTemaTU4eCKMn MasTHUK
5.1

YpaBHEHWE rapMOHUYECKMX KonebaHui.
513 KnHematnyeckoen guHammyeckoe onmcaHme
KonebaTeNbHOro ABMMKEHUA

MpeBpaLyeHne sHePrnmn Npu rapMoHUYecKux KonebaHumnax.
5.14 CBs3b amnAnTyabl KonebaHuit UCXOAHOM BENNYMHbI C
amnanMTyaammn konebaHuii eé CKOpoCTU 1 YCKOPeHUn




KonebatenbHblit KOHTYp. CBOBOAHbIE 31EKTPOMArHUTHbIE
c1s KonebaHusa B aeasbHOM KonebatenbHOM KOHTYpe.
o AHanorns mexagy mexaHM4yecKMMu 1 3/1eKTPOMarHUTHbIMM

konebaHnamn. Popmyna TomcoHa

16 3aKOH COXPaHEHMA SHEPTUM B MAeaNbHOM KonebaTelbHOM
o KOHType

BbIHYXAEHHbIE MeXaHUYecKkne konebaHua. PesoHaHc.
5.1.7 Pe3oHaHCHaA KpuBas. BbIHYKXAEHHbIe 9NeKTPOMArHUTHbIE
KonebaHwms.

5.1.8 MepemeHHbIN TOK. CUHYCOMAANbHbIA NEPEMEHHbIN TOK.

519 MoLLHOCTb NepeMeHHOro Toka. AMNAMTYAHOE U
o AeNCTByloLLee 3HaYeHME CUIIbl TOKA M HaNpPsXKeHWs

TpaHcdopmaTop. MponssoacTBo, Nnepegaya u
notpebaeHne 3N1eKTPUYECKOM SHEPTUM. IKOIOrMYECKHNE

5.1.10 PUCKM NPU NPOU3BOACTBE 3/IEKTPUUYECKON IHEPTUN.
KynbTypa MCNonb30BaHMA 3/IEKTPOIHEPTUN B
NOBCEAHEBHOM KMU3HMU

5111 TexHU4YecKne ycTponcTea: cemcmorpad, snekTpruyeckui
o 3BOHOK, IMHUK 3N1eKTponepesay

MpakTnyeckme pabotbl. UccnegoBaHne 3aBUCMMOCTH
nepuosa mMmasblx KonebaHWi rpy3a Ha HUTK OT OJANHbBI HUTK

5.1.12 M Maccel rpysa. MiccheposaHue nepemMeHHOro ToKa B Luenu
W3 NocnefoBaTe/IbHO COeAMHEHHbIX KOHAEHCATOPa,
KaTyLUKKX U pe3ncTopa

5.2

###Par#HH#MEXAHUYECKUNE N SNNEKTPOMAIHUTHbBIE BOJTHbI

MexaHW4ecKne BOJIHbI, YCNOBUA PAcNpOCTpPaHeHMA.
521 MNepnoa. CKOpPOCTb pacnpoCTPaHEHUA U A/IMHA BOJIHbI.
MonepeyHbie 1 NPoAO/IbHbIE BOJHbI

Hi#Parttt# UHTepdepeHumnsa n andpakuma mexaHMYecKmx

5.2.2
BO/H
523 3ByK. CKOPOCTb 3ByKa. [POMKOCTb 3ByKa. BbicoTa TOHa.
o Temb6p 3ByKa
DNEeKTPOMarHUTHbIE BO/IHbI. YCNOBUA M3/IyYeHnA
5.2.4 3NeKTPOMarHUTHbIX BOJIH. B3aMHaa opueHTauma

BEKTOPOB E, B 1 L B 3/1eKTPOMArHMTHOM BOJIHE B BaKyyme




53

CeolicTBa INNEKTPOMArHUTHbIX BOJIH: OTPa*KeHwue,

5.2.5 npesiomneHune, nonspusauma, andbpaxums,
nHTepdepeHLma. CKOPOCTb 3N1EKTPOMArHUTHbIX BOJTH
596 LLIKana aneKkTpomMarHMTHbIX BOAH. MpumeHeHune
o 3/IEKTPOMArHUTHbIX BO/IH B TEXHUKE U BbITY
597 MpuHUMNbI pagnoceBasn u TenesmaeHma. Pagnonokauyma.
o dNeKTPoMarHMTHoe 3arpsasHeHne OKpyKatoLwen cpeasbl
TexHMYeCcKMe yCTPOMNCTBA: My3blKa/ibHble MHCTPYMEHTDI,
58 Y/IbTPa3BYKOBAA AMArHOCTMKA B TEXHUKE U MeanLUHe,
o pagap, paanonpuéMHUK, TeIeBU30p, aHTEHHA, TenedoH,
CBY-neub
HHHPar#H##ONTUKA
531 MpAMoanHelHoe pacnpocTpaHeHMe cBeTa B 04HOPOAHOM
o cpepe. Jlyd ceeTa
532 OTparkeHue cBeTa. 3aKOHbI OTPaXKeHMA cBeTa. [locTpoeHme
o M306parKeHn B NJIOCKOM 3epKane
£33 MNpenomneHune ceeTa. 3aKOHbI NPEeNOM/IeHUA CBETA.
o ABCONIOTHBIV NOKasaTe b NpesoMIeHuUsA
534 MonHoe BHYyTpeHHee oTpaxeHue. MpeaenbHbii yron
o NO/IHOTO BHYTPEHHErO OTPAXKEHUA
5.3.5 JOucnepcus ceeta. CnoxKHbIN coctas 6enoro ceeta. LiseT
Cobupatowme n paccematowme ANH3bl. TOHKaA 1MH3a.
doKycHoe paccToaHMe M ONTUYECKana cnaa TOHKOWM INH3bI.
5.3.6 MocTpoeHune n3obpaxkeHunit B CObUpatoLLmX 1
pacceuBatoLWmx AMH3ax. Popmya TOHKOM NNH3bI.
YBennuyeHue, AaBaemoe MH30MN
5.3.7 Mpeaenbl NPUMEHUMOCTU FEOMETPUYECKON ONTUKM
NHTepdepeHunn ceeTa. KorepeHTHble UCTOYHUKN.
c3g YcnoBus HabnAEHUA MaKCUMYMOB U MUHUMYMOB B
o MHTepdepeHLMOHHOM KapTUHE OT ABYX CUHPA3HbIX
KOrepeHTHbIX MCTOYHUKOB
Oundpakuma ceeta. AndpakunoHHas pelwéTtka. Ycnosue
5.3.9 Hablo4EeHUA TNAaBHbIX MAaKCMMYMOB NPU NageHUm

MOHOXPOMAaTMYECKOro CBETa Ha ANPPAKUNOHHYIO PeLlETKY




5.3.10

MNonAapusauma ceeta

TexHMuYecKme yCcTpoMncTBa: 04KM, yna, poToannapar,
NPOEKLMOHHbIN annapaT, MMKPOCKOM, TeflecKon,

5.3.11 .
BOJIOKOHHAA ONTUKA, ANdpaKLMOHHAA PeLUETKa,
nonapoua
MpakTuyeckne pabotbl. U3mepeHne nokasatens

5.3.12 npesomnenus. ccnegoBaHme CBOMCTB N3obparkeHui B

NINH3aX. Ha6m0,u,eHme auncnepcunun CeBeTa

3/IEMEHTbI CNELUUA/IbBHOMN TEOPUU OTHOCUTENIBHOCTU

MPaHULbI NPUMEHUMOCTU KNAaCCUYECKON MEXaHWUKMU.
MocTynaTbl TEOPUM OTHOCUTE/IbHOCTM: MHBAPUAHTHOCTb

6.1
MOAYNA CKOPOCTM CBETA B BAKYYME, MPUHLMN
OTHOCUTE/NIbHOCTM DNHLWTENHA
6
6.2 OTHOCUTENBHOCTb O4HOBPEMEHHOCTU. 3ameaneHune
' BPEMEHW W COKpPALLLEHME AJIUHbI
6.3 dHeprua n umnynbc cBo60AHOM YacTMLbI
6.4 CBA3b MaccCbl C SHEPrUen n MMNyJibcom cBoboaHOM
' YyacTuubl. IHeprua Nokosa cBoboAHOM YacTULbI
7 KBAHTOBAA ©®UN3NKA
H##Par##H#IIEMEHTbI KBAHTOBOW ONMTUKM
711 ®oToHbI. Popmyna MNnaHKa cBA3M 3Heprum GOTOHA C ero
o 4acToTOM. IHEPrma N MMAYAbC POTOHA
219 OTKpbIiTUe 1 uccnegosaHme ¢potoadpoekta. OnbiThl A.T.
o Ctonetosa. 3akoHbl poToIpPeKTa
7.1 713 YpaBHeHUe dHWTeHa gna doToadpdekTa. «KpacHan
o rpaHuua» poToaddekTa
7.1.4 HasneHwne ceeta. OnbiThl M.H. JlebeneBa
7.1.5 Xumunyeckoe gencTeme ceeta
716 TexHuueckme ycTponcTa: GpoTosnemeHT, GOToAaTUMK,
o conHeyHas 6aTapes, CBETOAMOA,
7.2 CTPOEHUE ATOMA




Moaenb atoma TomcoHa. OnbITbl Pesepdopaa no

7.2.1 nccnenoBaHMIO CTpoeHnA aToma. MNaaHeTapHaa mogenb
aToma
MocTynatbl bopa. N3nyueHne n nornoweHne GoTOHOB Npu
799 nepexoae aToma C OAHOro YPOBHA SHEPTMM Ha APYroi.
o Buapl cnekTpoBs. CNekTp ypOBHEN 3Heprumn aToma
BOAOpPOAA
BonHoBble cBOMCTBA YacTul,. BonHbl ae Bpoiins.
7.2.3 KopnyckynapHo-sonHosoi gyanmsm. ndpakuma
3/IEKTPOHOB Ha KpucTannax
794 CnoHTaHHOE U BbIHYXAEHHOE U3y4eHue. YCTPONCTBO 1
o npuHUMN paboTbl Nasepa
795 TexHU4YecKune yCTpoOMCTBA: CNEKTPA/bHbIA aHaAn3
o (cnekTpockon), nasep, KBaHTOBbIV KOMMbIOTEP
796 MpaKTnyeckne paboTbl. HabnogeHue nMHenyaToro
o cnekTpa
ATOMHOE A4P0O
231 MeToabl HabNAEHMA N PErUCTPaLMU SNEMEHTAPHbIX
o yacTuy,
OTKpbITME pagmoakTnsHocTh. OnbiTbl Pesepdopaa no
239 onpeaeneHnto cocTaBa PaAnMoaKTUBHOIO U3NyYeHUA.
e CsoiicTBa anbda-, 6eTa-, raMma-usnyyeHus. Bamanve
PagMOaKTUBHOCTM Ha *KUBbIE OPraHM3mbl
OTKpbITUE NPOTOHA W HEWTPOHA. HYKAOHHAA moaenb sapa
3 733 leizeHbepra — MiBaHeHKo. 3apag sapa. MaccoBoe 4ncno
7.
aapa. N3otonbl
Anbda-pacnag. INeKTPOHHbIN M NO3UTPOHHbIN beTa-
7.3.4 pacnaa. lamma-usnyyeHue. 3akoH pagnoaKkTUBHOIO
pacnaga
235 dHeprua cBs3M HYK/IOHOB B aape. AaepHble cunbl. JedeKT
o Macchl a4pa
7.3.6 AnepHble peakuuun. eneHne n cuHTes aaep
7.3.7 AnepHbIv peakTop. TepmosaepHblii cuHTes. Mpobaembl 1

nepcneKkTusbI ﬂp,epHoﬁ IHEPreTuKun. DKonormyeckue




dCMeKTbl ﬂ,ﬂ,epHO[;l dHEepPreTukun

3ﬂeMEHTaprle 4acTuubl. OTKprTMG NO3UTPOHA.

7.3.8 .
dyHAaMeHTaNbHbIE B3aUMOAeNCTBUA
239 TexHMuecKue yCTpoCTBa: A03MMeTp, Kamepa BunbcoHa,
o AAepHbIN peakTop, aTomHasa 6omba
7310 MpaKTnyeckne paboTbl. MccnegosaHme TpeKoB YacTu, (No

rotoBbimM doTorpaduam)

SJIEMEHTbI ACTPO®U3NKU

8.1

Bug 3Bé3gHoro Heba. Co3Be3auns, apKme 3BE3abl,
NNaHeTbl, UX BUOMMOE ABUKEHNE

8.2

8.3

8.4

ConHevHas cuctema. MNnaHeTbl 3emHoM rpynnbl. NhaHeTbI-
rMraHTbl U X CNYTHUKW, KAPAMKOBbIE NnaHeTbl. Manble
Tena CoNHEeYHOM cncTembl

ConHue, poTtocdepa 1 atmocdepa. ConHeyHan akTUBHOCTb

NcTouHMK sHeprmumn ConHua 1 3B€34,

8.5

8.6

8.7

3BE34bl, MX OCHOBHbIE XapPaKTEPUCTUKU: Macca,
CBETMMOCTb, Paamnyc, TeMnepaTypa, Nx B3aNMOCBA3b.
[unarpamma «cnekTpanbHbli KNacc — CBETUMOCTbY.
3BE34bl [/1TaBHOM NOCNeA0BaTE/IbHOCTU. 3aBUCUMOCTb
«Macca — CBETUMOCTbY A5 3BE3/, r1aBHOM
nocnesoBaTeNbHOCTH

#H##HPar#H##BHyTpeHHee cTpoeHue 38E3a. CoBpemeHHble
npeacTaBNeHNA 0 NPOUCXOXKAEHUMN 1 3BontoumK ConHua u
3B€3[4,. JTanbl }XU3HW 3BE3],

MneuHbii MyTb — Hawa ManakTnka. CNnpanbHaa CTPYKTypa
lanakTUKK, pacnpeaeneHune 38€34, rasa v nblau.
MonokeHne n gemxkeHne ConHua B Nanaktmke. Naockana n
coepunyeckasa nogcmctemMbl [aNaKkTUKK

8.8

8.9

Twunbl ranakTuK. PagmMoranakTUKu 1 KBasapbl. YEpHbIe
Oblpbl B AAPaX ranakTuk

BceneHHas. PaclumpeHune BceneHHoi. 3aKkoH Xab6na.
PasberaHue ranakTuk. Bospact u pagnyc BceneHHols,
Teopus bonbworo B3pbiBa. Mogenb «ropayeit
BceneHHol». PennktoBoe n3nyyeHme




8.10 MacwTtabHas cTpyKTypa BceneHHo. MeTaranaktuka.
' HepewéHHble npobiembl acTpOHOMMUMU



NMPOBEPAEMBIE HA ET3 NO ®U3UKE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW
OBPA30BATE/IbHOM NPOrPAMMbI CPEZHEIO OBLLEEFO OEPA30OBAHMA

Koa
npoBepsemoro
TpeboBaHuA

MpoBepsaemble TpeboBaHUA K NpeaMeTHbIM pe3y/ibTaTaM OCBOEHNA OCHOBHOW
obpas3oBaTenbHOM Nporpammbl cpeaHero obuero obpasoBaHun

ChopmUpPOBaHHOCTb YMEHMI pacno3HaBaTb puU3MYeckme ABaeHUs (NpoLecchbl) 1
06BACHATL X HA OCHOBE N3YYeHHbIX 3aKOHOB

BnageHue ocHoBonofaraloWwWnmMm GU3MYecKUMM NOHATUAMMN U BENINUUMHAMM,
XapaKTepusyowmumm Gpusmyeckme npoLecchl

ChopmMMpPOBaAHHOCTb YMEHUIN NPUMEHATb 3aKOHbI KNaCCUUYECKON MEXaHUKN,
MONEKYNAPHON GUSUKM U TEPMOAUHAMUKU, SNEKTPOANHAMMKN, KBAHTOBOW
dU3UKNM oA aHann3a U 06bACHEHUA ABIEHUI MUKPOMMPA, MAaKPOMMpa 1
Mmerammupa, pasinyaTb ycaoBuaA (rpaHnLbl, 061acTn) NPUMEHUMOCTU GU3UYECKUX
3aKOHOB, NOHMMATb BCeobLNI XxapaKkTep GyHAAMEHTA/IbHbIX 3aKOHOB U
OFpPaHNUYEHHOCTb UCMO/Ib30BAHUA YaCTHbIX 3aKOHOB; aHaN3NPOBaTb GU3NYECKUe
NpPOoLEeCcChl, UCNOJIb3ysi OCHOBHbIE MNOJIOXKEHWA, 3aKOHbI M1 3aKOHOMEPHOCTH

ChopMMPOBAHHOCTb YMEHUA PasnnYaTh YCI0BUA NPUMEHUMOCTU Mo enein
dU3NYECKUX TeN U NPOLLECCOB (ABNEHUIA)

ChopmMpPOBaAHHOCTb YMEHUA peLlaTb PacYETHbIE 3a4a4M C ABHO 3a4aHHOM U
HesIBHO 3a4aHHOMN GU3NYECKON MOLEeNbio: Ha OCHOBAHMMW aHaIM3a YCN0BUA
BbIBUPaTbL GU3MUECKMe moaenu, oTBevatowme TpeboBaHMAM 334a4m, NPUMEHATD
bopmMybl, 3aKOHbI, 3aKOHOMEPHOCTM 1 NOCTYNAaTbl GU3NYECKMX TEOPUIA NPU
MCNONb30BaHMM MaTEMATUYECKMX METOLOB peLleHna 3a4ad, NPOBOAUTL PACUETI
Ha OCHOBAHUWN MMEIOLLIMXCA AAHHbIX, aHAIM3UPOBATb PE3YNbTaTbl U
KOPPEKTUPOBaTb METOAbI PELLUEHNA C YY4ETOM NONYYEHHbIX PE3Y/IbTAaTOB

PeluaTb KayecTBeHHble 3a4a4m, Tpebyolme NPUMEHEHNA 3HAHUI U3 Pa3HbIX
Pa34e/1oB WKOAbHOTO Kypca GUSUKM, @ TaKKE UHTErpaLumn 3HaHMM U3 Apyrmx
npeamMeToB eCTeCTBEHHOHAYYHOrO LMKAA: BbICTPAMUBATb JIOTMYECKYIO LLEMOYKY
PaCCyKAEHMWIM C ONOPOI Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U dU3nYeckue
ABeHnA

BnageHne 0CHOBHbIMM MeTO4aMW HAYYHOTO NO3HAHMUA, UCNOb3yeMbIMU B
¢M3VIK€! npoBoauTb NpAMbIE€ N KOCBEHHbIE U3MEPEHNA ¢M3VI‘-I€CKMX BE€/INYUH,
BbI6MpaFI ONTUManNbHbINA cNocob n3mepeHna n Ncnosibdya n3BecCTtHble MeToabl
OLLeHKHN I'IOI'pGLLIHOCTGVI M3MepeHMV1, nposoguTb UccnegoBaHue 3aBUCUMOCTEN
¢M3VI‘-IECKMX Be€/INYUH C NCMNOJIb30BaHNEM MPAMBbIX M3MepeHMI7I, 06bACHATD
nony4yeHHblIe pe3ynbTaTbl, UCNONb3YA ¢M3W—IECKME TEOPUUN, 3aKOHbI U NOHATUA, U
Aenatb BblBOAbI; CO6I'IIOLI,aTb npasunna 6e3sonacHoro TpyAda npu nposeaeHnun




nccneaoBaHUn B pamKax y4ebHoro skcnepmMmeHTa u ydyebHo-uccien0B8aTeIbCKom
[eATeNbHOCTU C UCMONb30BaHNEM LMPPOBbLIX U3MEPUTENbHBIX YCTPOWUCTB U
nabopaTtopHoro ob6opygoBaHus

ChopMmnpoBaHHOCTb YMEHUIA aHaNN3MPOBaTb M OLLEeHMBaTb NOCNEACTBUA BbITOBOMA
M NPOU3BOACTBEHHOM AeATeIbHOCTU YeNoBeKa, CBA3aHHOM ¢ dM3nYeckumm
npoLeccamu, ¢ No3nLMin 3Konornyeckon 6esonacHoCTH; NpeacTaBaAeHn o
paLMOHaNbHOM NPUPOAONOAb30BaHNM, A TaK}Ke Pa3yMHOM UCNONb30BaHUU
OOCTUNKEHUIA HAaYKM M TEXHONOTUI ANA AaNbHENLero pa3smMTna YeN0BeYecKoro
obuiecTsa

OBnageHune pasnnyHbiMm cnocobamm paboTbl ¢ MHpopmaLment pusmyeckoro
COAEP!KaHUA C UCMOIb30BAaHNMEM COBPEMEHHbIX MHOOPMALMOHHbIX TEXHONOTUI;
pa3BUTME YMEHWIN KPUTUHYECKOTO aHAN3a N OLLEHKN JOCTOBEPHOCTU NOTY4aEMOiA
nHpopmaumnm

10

ChopMmnpoBaHHOCTb YMEHUIA NPUMEHATL OCHOBOMOIAaratowue acTpoHOMUYECKue
NMOHATUSA, TEOPUN N 3aKOHbI AN aHaNN3a U 06bsACHEHNA GU3NYECKUX NPOLLECCOB,
npoucxoaaLmx Ha 38€3aax, B 3BE34HbIX CUCTEMAX, B MEXKraflaKTUYecKol cpeae;
ABUXKEHMA HebeCHbIX Ten, 3BoJIIoLMN 3BE34, U BceneHHoM




MEPEYEHb /IEMEHTOB COAEPHKAHMA, MPOBEPAEMbIX HA EI3 MO ®U3NKE

CoxeHHe CKopocTeil: ¢, =0, + 0, -

Kopa
Ko
pasgena/Te A MpoBepAemblit 31eMEHT cogepKaHua
anemeHTa
Mbl
1 MEXAHUKA
1.1 KUHEMATUKA
111 MexaHunyeckoe asmxeHne. OTHOCUTENBbHOCTb MEXaHNYEeCKOro
o ABUKEeHMA. CUcTema oTcuéTa
MaTepunanbHasa ToUKa.
Eé panmyc-BekTop:
(e )= (xlr) ple) =),
TPAaeKTOPII,
IIepeMelIcHIIe:
11.2 = _ = = -
= (Ax, Ay, Az),
IyTE.
CrnoxeHle HEpEMEII[EHIIfIZ
A =40y + 1A,
CKOpoCTb MaTepmanbHON TOYKN:
. AF .
u=— =T, =[U‘1_.U1_.U_].
At o o7
1.1.3
Ax )
U =— =X,. QHAJIOINYHO v, =V,, U.=Z/.
At o :
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1.1.5

BbluMcaeHNe nepemelLeHna U NyTn maTepuasnbHON TOUKKN NpK
NPAMOIMHENHOM ABUMKEHWUM BAO/Ib OCK X MO rpadurKy 3aBUCUMOCTH
ux(t)

—_

- _  Avp _,
VexopeHHe MaTepHaIbsHOI TOYKIL: d = &—L =u'= [
I r—0

a. =

Au,
) At g T

PaBHOMepHOE NPAMOIMHENHOE ABUKEHME:
xX(t) = xg + vyt

x(t)

(0).4

=(v,),". aHamOII¥HO a, = (v, ]r a.=(v.)"




Uy (t) — vg, = const

(t)

0x

const

1.1.6

PaBHOyCcKOpeHHOe I'IpFIMO}'IMHeﬁHOG ABUXeHNe:




x(t) =x,

v (t)=u, +at

a. = const
- Lﬁl:c = EH.T ['\:J _I])

L =
HPII IBILKEHINI B OJTHOM HAIIPABJICHII IIVIE S = e S

k2

CsoboaHoe nageHune. YckopeHue cBoboaHOro nageHus.

Yo o

0] X0 _‘.'-

[OBuxKeHne Tena, 6pOLLIEHHOI'O noa yrnom o K ropusoHTy:

x(f) =x, + Ut =x +U,cosa-t

r gt

1.1.7 11{?}—1 +U,:,1r+g——1 +Uysing-f—=—
2 2

v, (t)=uv, =uv,cosu

v (t)=v, +g t=u,sino— gt

Ex=

g, =—8= const

HpMBOﬂMHeﬁHOG ABnxeHue. ,U,BM)KEHVIG MaTepmaanoﬁ TOYKM NO

1.1.8 OKPYKHOCTHU.

Yrnosas u AMHeNHan CKOPOCTb TOYKMU:




wR

an PaBHOMEPHOM ABUXEHUN TOYKU MO OKPYHKHOCTU

_Zn_z
w= = U

2n

21V

. LleHTpocTpemuTeibHOEe YCKOPeHNe TOYKM:




uc




1.2

. MonHoe yckopeHne maTepuanbHOM TOUKM

1.1.9

TBéppoe Teno. loctynatenbHoe u BpalwaTenbHoe ABUKEHME TBEPLAOIo
Tena

ONHAMUKA

121

1.2.2

1.2.3

NHepumanbHble cucTembl OTCHETA. MNepBblit 3aKoH HbtoToHa. MpuHUMN
OoTHocuTenbHocTu Mannnea

Macca Tena. MNnoTHOCTb Bew,ecTBa:

p=

<I 3

Cuna. NMpuHUMN cynepnosnumm cua:

- - -

FpaBHop,eﬁCTB =F +F+..




paBHOAENCTB




BTopow 3akoH HbloToHa: a4na matepuanbHol Toukm B UCO

- -

Fl = maq

124




Ap = FAt

At

npu

-

F = const




1.25

const
— o
F‘lz le

TpeTnit 3aKoH HbloTOHA A1A MaTepManbHbIX TOYEK:

-

Fi; = —Fy

12




21

1.2.6

3aKoH BCEMUPHOIO TATOTEHUA CUNbI NPUTAXKEHNA MeXAY TOYHEYHbIMU
MaCCaMu pPaBHbI

mim,
R2

F=aG




Cuna Taxectun. LleHTp TAXKecTn Tena. 3aBUCUMOCTb CUAbI TAXKECTU OT
BbICOTbI h Hag, NOBEPXHOCTbIO NIaHETbI paguycom RO:

GMm

M9 = Ry + h)?

mg




GMm

Cuna ynpyrocTtun. 3aKkoH lNyKa:

F

X
1.2.7

—kx

Cuna tpeHua. Cyxoe TpeHue.
1.2.8

Cuna TPEeHUNA CKONIbXKeHUA:




™

uN

Cuna TPEHNA NOKOA:

™

IA

UN

KoaddnumneHT TpeHua

Ep = uN

1.2.9

[asneHune:




13

131

CTATHRA

—

F

MoOMEeHT c1abl OTHOCUTENbHO OCU BpaLLEeHUA:

[M| =Fl, rae | — nnedo cunbl




1.3.2

OTHOCUTE/IbHO OCH, NpoxoaAaLLen yepes Touky O nepneHANKYNAPHO
PUCYHKY

LleHTp macc Tena. LleHTp macc cuctembl MaTepuranbHbIX TOYEK:

> myr, + myry+...
TLI,.M. =

m; + my+...







B ogHOpOAHOM Mone TAXKecTn

(g = const)




const)

LEHTP MacCC Tena coBnagaeT C ero UEHTPOM TAXKECTU

133

HAHPar##H].

3.4

HHHPar###1.

3.5

Ycnosua pasHoBecua TBépgoro tena 8 NCO:

[M+M,+...=0
\[1:"1+F2+...=[J

3akoH [Nackana

[asneHune B XKnakoctu, nokoauweiica 8 NCO:

p =Dpo+ pgh

pgh




HAHPar##H].
3.6

3aKoH Apxumepa:

-
-

FApx = _PBbITecH

Apx

BbITECH

’

ec/n Teno n Xnakoctb nokoaArca B MCO, To

FApx = ngBblTeCH




Apx

pgV

BbITECH

Ycnosue nnaBaHuAa Ten

1.4

3AKOHbl COXPAHEHWA B MEXAHUKE

HAHPar##H1.
4.1

Mmnynbc MaTepranbHOM TOUKN:




MUmnynbc cuctembl Ten:

p=p+pt+..

HAHPar##H1.
4.2




HAHPar##H].
4.3

3aKOH U3MeHeHuA n COXpaHeHnA nmnynbca:

8 NCO

- -

Ap = A(py + p2+-..) = FionewnAt + FagpewnAt+...




A




1BHewWwH

At

2BHELLH

At




’

B CO, ecnn

A




, €cnun

d -

FlBHELIJH + FZBHeLIJH+' ..=0

1BHewWwH




HH#Par#HH L.
4.4

2BHELLH

PeaKktnsHoe aBurkeHume

F
‘?:st

PaboTa cuibl Ha Masom nepemeweHmnn:

A=|ﬁ'|-|ﬂf|-c&5 a=F, - Ax




1.4.5

1.4.6

2
Yy

D
MowHoCTb cunbl:
€Cnu 3a Bpems

At

At

pa60Ta CUNIbl USMEHAETCA Ha , TO MOLWHOCTb CU/bI

A4

P =F-p-cosna

KnHeTnyeckas Heprmna MaTepmaanoﬁ TOYKHU:

KWH




mv

2m

3aKOH M3MEHEHUSI KUHETUYECKOM IHEePrMn CUCTEMbI MaTepPUaNbHbIX
Toyek: B UICO AEKMH=A1 + A2 + ...

1.4.7

NMoTeHUWanbHan aHeprua:

ANnAa NoTeHUMaNbHbIX CUN




A12 = E1n0TeHu, - E2n0TeHu_= AEHOTeHu

12

1noTeHy,

2Mn0TeHL,

AE

noTeHL,




MoTeHuManbHaA aHePrna matepmanbHON TOYKM B OAHOPOAHOM MoJie
TAXKECTU:

EI‘IOTEHLI, = mgh

noTeHL,

mgh

MoTeHunanbHan sHepPrus ynpyro 4epopmmpoBaHHOro Tena:

kx?
EI‘IOTEHLI, = T

noTeHL,




1.5

1.4.8

151

kx

3aKOH U3MEHEHMA U COXpaHeHUA MeXaHUYeCKoM Heprunu:

Euex = By + Emmm-u
B IICO AE,ex = Agcex HEMOTEHLL CHIs
B IICO AE,x = 0, €CII Agcex remoresm cnz = 0

MEXAHUYECKNE KOJIEBAHMA N BOJIHbI

lapMOHMYECKME KolebaHUa maTepuanbHOM TOUKM. AMNANTYAa U dasa
KonebaHuin. KnHematmueckoe onucaHue:

x(1) = Asin| @t +o, ).
v (0 =x.

a(H=(v,), =) =a +0'x=0,
rae X - CMeLeH1e 13 paBHOBeCHs.

AnHamunyeckoe onucaHue:

ma




-kx,
roe
k = mw?
k
mw
2
. 9TO 3HAUUT, 4YTO
E, = —kx.




—kx.

JHepreTMYeckoe onMcaHme (3aKoH COXPaHeHMA MeXaHUYeCcKoM
3Heprum):

CBA3b aMNAUTYAbl KONebaHWU CMeLLLEHMA MaTepPUaNbHOM TOYKN C
aMnAnTyAamun konebaHuii eé CKopoCTU N YCKOPEHUSA:

U =04, @ =04

Mepuropa v yactoTa KonebaHuit:

T:

ely
< | —

Mepuroa manbix cBO6OAHbIX KoNebaHU MaTeMaTUYECKOro MaaTHUKa:

I
1.5.2 T=1m |-
g
Mepurop cBo60aHbIX KONEOAHUIN NPYKMHHOTO MAATHUKA:
m
T =2m,|—
k
153 BbIHYKAeHHble KoniebaHuA. Pe3oHaHc. PesoHaHcHanA Kpueas
MNonepeyHble 1 NPOoAONbHbIE BONAHbI. CKOPOCTb PacNpPOCTPaHEHUA U
O/VHA BOJIHbI:
v
A=vT =—
v
154
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vT

NHTepdepeHuma n andpakuma BoH
3BYyK. CKOPOCTb 3BYKa

MOJEKYNAPHAA ®U3NKA. TEPMOANHAMMUKA

2.1

2.11

MOJIEKYIAPHAA ®U3NKA

Mogaenu cTpoeHUsA rasos, }uAaKocTel u TBEpaplx Ten. MNycTb
TepMmoanHammuyeckan cuctema (teno) coctont ns N 0gMHaKOBbIX
moneky. Toraa Koan4ecTso BeLecTBa

N

U:N—Az

m
U







roe

—yucno ABoragpo, m — macca cuctemsl (Tena),

U

u

— MON1APHAaA Macca BellecCTBa

2.1.2 Tennosoe AgBuXKeHMe aTOMOB M MOJIEKY BeELLEeCTBa
2.1.3 B3aMmoaencTeme 4acTul, BeLLLecTsa
2.14 Onododysua. bpoyHoBcKoe aBuKeHUE
2.1.5 Moaenb ngeanoHoro rasa 8 MKT

CBs3b MeXKay AaBNEHUEM U CpeHEeN KMHETUYECKOM SHeprueit

NOCTYNaTe/IbHOro TEMNJI0BOTO ABUMKEHUA MONEKYN UAEa/IbHOrO rasa

(ocHoBHOE ypaBHeHMe MKT):

p—lm,nF En{m“u‘ zne
= — o = — = — S
3 3 00 2 3

2.1.6

rae m0O — macca 04HON MONEKYbI,

<=




2.1.7

2.1.8

- KOHLUEHTPaLUMA MONEKYN
AbcontoTHaa Temnepatypa: T =t +273K

CBA3b TemnepaTypbl rasa co cpeaHei KUHETUYECKOM aHepruen
NOCTYNaTe/IbHOro TENI0BOMO ABUMKEHMSA €ro MOEKY:

i 2
£ =IW =Ek]‘“
| 2

2.1.9

YpaBHeHue p = nkT

2.1.10

Mogenb naeanbHoro rasa B TEPMOANHAMUKE!




VpaeHeHHe MeH e TeeBa — KinaneHpoHa
BepakeHHe 114 BHyTPeHHEH SHEePTHH

Vpaerenile MeHjeneeBa — KiamneiipoHa (IIpHMeHIIMEIE

3AIIICI):

pV=""RT =vRT =NkT, p=PRL

K K

EHPE.}KEHIIE PIRIE: | BHYTPEHHEﬁ SHEPITI OJHOATOMHOTO LT

raza ([IpIIMeHIIMEIe (DOPMEI 3aMIICH):

3

U=3vrRr=2mr =321
2 2

3
—RT =vec, T==—pV
2 vt TR F

2.1.11

3aKoH [anbToHa AN1A AaBAEHUA CMECU Pa3peXKeHHbIX ra3os:

p=p+p+..




2.1.12

M3onpouecchl B pa3peskeHHOM rase ¢ MoCTOAHHbLIM YMC/IOM MoieKyn N
(€ NOCTOAHHBIM KONMYECTBOM BELLECTBa V):

nsotepma (T = const): pV = const,

nsoxopa (V = const):

= const




const

’

nsobapa (p = const):

= const

N <

const

lpadumyeckoe npeacTaBaeHme nsonpoueccos Ha pV-, pT- u VT-
anarpammax.

0O6beanHEHHbIN ra30Bblil 3aKOH:

pV .
T = cons




2.1.13

2.1.14

pVv

const

ON1A NOCTOAHHOIoO Ko/1M4yecTBa BellecTBa V.

HacblleHHble M HeHacbIWeHHbIe napbl. KayecTBeHHaA 3aBUCUMOCTb
NAOTHOCTUN M AaBNEHUA HACbIWEHHOro napa oT TemnepaTtypbl, UX
HEe3aBMCUMMOCTb OT 06bEMa HaCbILWEHHOro napa

Bna*KHOCTb BO34yXa.

OTHOCUTENbHAA BNAXKHOCTb:

¢ _ Pnapa (T) _ Prapa (T)
Phacbiynapa (T) Pracoiwnapa (T)




HacblWwnapa

(T)

napa

(T)

HacblLnapa

(T)




napa

(T)

N3meHeHne arperaTHbIX COCTOAAHWUM Beuwecrtsa: ucnapeHume 1

2.1.15
KOHAEHCAUMA, KUMEHME KULKOCTU
2116 N3meHeHMe arperatHbIX COCTOAHMI BeLLeCTBa: NAaBAeHne 1
o KpucTanamsauma
2.1.17 Mpeobpa3oBaHue aHeprum B pasoBbix Nepexosax
2.2 TEPMOANHAMMWKA
2.2.1 Tennosoe paBHOBecKe 1 TemnepaTypa
2.2.2 BHYTpeHHAA sHeprua
223 Tennonepenaya Kak cnocob 3meHeHUA BHYTPEHHeW sHeprum 6es
o coseplleHnn paboTbl. KOHBEKLMA, TENNONPOBOAHOCTb, U3/TlyYEHUE
Konunuyectso TennoTbl.
YaenbHaa TeNJI0EMKOCTb BELLECTBa C:
Q = cmAT
224




2.2.5

cmAT

YaenbHana TennoTta napoobpasoBaHua L: Q = Lm.
YpaenvbHana Tennota naasneHua A: Q = Am.

YaenobHada TennoTa CropaHuna Ttonaunsa q: Q= aqm

2.2.6

dnemeHTapHan paboTa B TepMoANHaMMKE:

A =pAV

pAV

BblumcneHune paboTbl No rpaduKy npouecca Ha pV-gnarpamme

2.2.7

MepBbli1 3aKOH TEPMOAMHAMUKN:

Q12 = AUyp + Agp = (U — Uy) + Ag,

12

AU

12




12

(U




12

Apaunabara:

12

12

Q12 = 0= A1, = (U; — Uy) = AUy,




(U

AU

12

2.2.8 BTopoit 3aKOH TepMmognHamMuKK. Heobpatumble npoueccol
MpUHUMNbI AeACTBUA TeNN0BbIX MawnH. KMNA:
229 :Aﬂ.m =QHBI‘P_|QXM|=1_|Q:LM|
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MakcmmanbHoe 3HaveHue KMA. Lukn KapHo:

Torp — Txom T
2.2.10 Max 1 = M gapms — _Ep  Tmm o _ Zmem
T Ty

YpaBHeHue Tennosoro 6anaHca:

Q1+Q2+Q3+=0

2.211 Q




0
3 STIEKTPOANHAMUKA
3.1 SJIEKTPUHECKOE MONE

dneKTpu3auma Ten u eé npossneHusa. INeKTpuyeckuii 3apag. [sa suaa

3.1.1 3apAga. DNeMeHTaPHbIN 31EeKTPUYECKMIA 3apAL. 3aKOH COXpaHeHMA
3NEeKTpUYECcKoro 3apsasa
B3sanmogericteune 3apaaos. ToueyHble 3apAabl. 3aKoH KynoHa:
B O4HOPOAHOM BELLECTBE C ANINEKTPUYECKON NPOHULLAEMOCTHIO
£
3.1.2
€
el _ 1 lalles
F — k 1 k =1l _ ) 1 L s
&r” 4mes, 17
3.1.3 dnekTpuyeckoe none. Ero aelicTene Ha anekTpuyeckme 3apaabl
HanpsXEéHHOCTb 3NeKTpUYECKoro nons:
N F
3.1.4 Gnpo6Hbiii




NPO6HbIN

MNone ToyeyHoro 3apaga:




oAHopoAaHOE none:

-

E = const.




const.

KapTuHbI IMHMI HAaNPAXKEHHOCTU 3TUX NONEN

3.15

MNoTeHUManbHOCTb 3N1EeKTPOCTaTUYECKOro NonA.

PasHOCTb NOTEHUMANOB U HAaNpAXKeHue:

A1z = q(¢h1 — P2) = —qldp = qU.

12

ale




qu.

MNoTeHuManbHaA sHepPrna 3apaaa B 3/1eKTPOCTaTUYeCKom none:

W =q¢
W
ae

A=—AW
A
-AW

MNoTeHuMan aneKkTpocTaTM4ecKoro nNona:




CBA3b HaNPAXKEHHOCTM NOAA U PAa3HOCTM NOTEHLWANOB ANA
O0AHOPOAHOrO aneKTpocTaTnyeckoro nona: U = Ed

MpMHLMN Cynepnosnummn 3NeKTPUYECKUX NONEN:

- - -

E =E1+E2+,¢ =¢1+¢2+

3.1.6 E







NMpoOBOAHUKM B 9N1EKTPOCTAaTUYECKOM MNone.
Ycnosue paBHOBECKA 3aPAO0B: BHYTPU NPOBOAHUKA

Et=0

3.1.7

0

, BHYTPU M Ha NOBEPXHOCTU NPOBOAHMKA ¢ = const




[ON31eKTPUKN B 371EKTPOCTaTUUECKOM nose. [ManekTpryeckan

3.1.8
NPOHMNLAEMOCTb BELLLECTBA €
KoHaeHcaTop. DNeKTPOEMKOCTb KOHAeHcaTopa:
q
C=—
U
C
U
3.1.9
a

3ﬂeKTpOéMKOCTb N/I0CKOro KoOHAeHcaTopa:

€8S c
= P = &(y




3.1.10

€E

eC

MapannenbHoe coegnHeHMe KOHAEHCATOPOB:

q = q1+q2+""U1 = U2 =---:Cnapann_Cl+CZ+-"







napann




MNocnepoBaTtenbHoe coeAUHEHWE KOHOEeHCaTOPOB:




nocn







DHeprust 3apsHKEHHOT0 KOHJIEHCATopa:

_qU_CUZ_q2

; 2 2C

3.1.11
qu

Cu




2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuia Toka:
1=
321 AL |50
[TocTostHHBIM TOK: I = const
Jlnst mocTossHHOrO TOKa q = It
VYcnoBus CymecTBOBaHUS 3JIEKTPUIECKOTO TOKA.
322 Hanpsoxkenne U u OJIC E
3akon OMa 1t ygacTKa IeTu:
=Y
R
I
3.2.3




3.24

3.25

BHCKTpI/I‘IeCKOG COIMIPOTHUBIICHHUE. 3aBHCUMOCTh COIIPOTUBJICHHUA
OOHOPOJHOI'O MPOBOAHMKA OT €TI0 AJIMHBI U CCUCHUA. Y aenpHOE

COITPOTUBJICHHUEC BCIICCTBA.

R:pg

Hctounuku Toka. 3/C ucTouHmka Toka:

ACTOpOHHI/IXCPIJI

E =
q

A

CTOPOHHUXCHJT




3.2.6

3.2.7

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akon Oma Ju1s IOJHOM (3aMKHYTOM) anekTpuueckoil nenu: E

=]R + Ir, oTkyna

Rr

[TapamiensHOE COEIMHEHHUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 N 1
Ruapann  R1 R




apaul




HOCJIGI[OBaTeJIBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
Rl‘[OCJI = R1 + R2+...

ocI

3.2.8

Pa6ora anexkrpuyeckoro toka: A = [Ut.
3akoH [xoynsa — Jlenna:
Q = I?Rt




Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=7t




3.3

MOIJ_IHOCTB SJICKTPUYICCKOT'O TOKA:

Ad
P=— =IU

LY, Ar—d
TermoBast MOLIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:

Fa

. U )
P=I'R=—2=]JU
3.2.9
R
MoniHocTh HCTOYHHKA TOKA:
AA
CT. CHOL _
PE = A =FI
Ar 00
CBo0OonubIe HOCUTEIIN ANEKTPUUECKUX 3apsa0B B
3.2.10 MPOBOAHUKAX. MeXaHW3Mbl MPOBOJUMOCTH TBEPBIX METAILIOB,
pacTBOpOB Hu paciiaBoB 3JIEKTPOJIUTOB, ra3os.
[TonynpoBoauuku. [1omynpoBOIHUKOBBINA 11O/
MATHUTHOE I1OJIE
Mexannueckoe B3auMOJIENCTBUE MAarHUTOB. MarHuTHOE MOJIE.
Bekrop MarnutHON wuHAaykuuu. IlpuHnun cyneprno3unuu
MAarHUTHBIX IIOJIEH:
B = Bl + Bz + .
B
3.31 -
B




JIuaun UHAYKIOAW  MArfiuTHOTO  IIOJIA. KapTI/IHa JIMHUAM
HHAYKIUHA MAaroHuTHOT'O ITOJIA ITOJIOCOBOI'O U HOI[KOBOO6pa3HOI‘O

IIOCTOSIHHBIX MarHuToOB

3.3.2

3.3.3

OneiT Opcrena. MarHuTHoe Moj€ MPOBOJAHMKA C TOKOM.
KaptuHa nuHMA MHOYKIMM MAarHUTHOTO TOJMS JJIMHHOIO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJIHUKA,

KaTyliK1 ¢ TOKOM

Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:

F, = IBlsina

IBlsinao.
, TJIe 0 — YTOJI MeX/1y HampaBlIeHUEM MMPOBOJHUKA U BEKTOPOM

-

B




Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:

Fnop =1 q | vBsina

Jlop

lqlvBsina
I7I€ 0L — YTOJI MEXIY BEKTOpPaMHU

-

v
3.34
v
u
B
B
. JIBMKeHHE 3apsKEHHOM YacTUIBl B OJHOPOJHOM MAarHUTHOM
mnoje
34 OJIEKTPOMATHUTHAA UHAYKIUA
[ToTok BeKTOpa MarHUTHOM MHITYKIUU:
® = B,S = BScosa
3.4.1 @




BScosa

34.2 SBnenue anekrpomariuTHOW nHAYKIMK. D/1C nnayKkuuu
3aKoH 37eKTpoMarHuTHo unaykuuu dapanes:
AD
343 E=—— =@
At ’
Af—=0
/ v /
T
OJ1C uHAYKIMHU B IPSIMOM MPOBOAHUKE JUTMHOM |,
JBUXKYLIEMCS CO CKOPOCTBIO
v
344
v
wild




)

B OJJTHOPOJIHOM MarHUTHOM IMoJje B:
| E; |I= Blvcosa

Blvcosa

, [A€ O — YIoJI MCXKYy BEKTOPOM Bu HOpMaJIbIO

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPEBI

>
-

lnv




; €CIIH

1
L
B
B
, v
v
Vv
TO
| E; 1= Blv




Blv

3.4.5 [IpaBuso Jlenma
NHAYKTUBHOCTB:
L - )
T
L
I
3.4.6
D
,umn @ = LI

Camounnykuus. 91C caMOMHAYKIIUU:

A
E. =— EL =—LI'
At

3HepFI/I}I MArduTHOT O 11011 KaTy'IHKI/I C TOKOM:
LI?

W__
L=

347




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

351

2

Konebarenbupiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHUs B HACAJIbHOM KOJIe0aTeIbHOM KOHTYpC:
[0(1) =Guemsin( ot + @)

]fff] =, = O c08( @t + @y | = I cos( et +@y)
®opmyna Tomcona:

T =2nVLC

LC

, OTKya




2

LC

CBs3b AMIUIMTYABI 3apAda KOHACHCATOpa C aMHJ’II/ITy,ZLOI\/’I CHIJIBI
TOKa IIpU CBO60}1HI)IX SJICKTPOMAarduTHBIX KOJIEOAHHAX B

nacajibHOM KoJIe0aTeIbHOM KOHTYPpC:

Qooe = —_

LC)]

3.5.2

3aKOH COXpaHEHHUS DSHEPIHH B UACAIHBHOM KOJeOATEIHHOM

KOHTYpE:




3.5.3

BriHyX1eHHBIE 3JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc

[lepemennsiii Tox. [Ipom3BoxacTBo, mepenaya M mnorpediaeHue

ANEKTPUYECKOM SHEPTUU

o cu® LI _cu’_ LI’
+ = e = MEE — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJH. B3aumuas opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe:
E1Blc
E
1
3.5.5
B
1
c
356 [lIxamna AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonnHeliHOE pacnpoCTpaHEHUWE CBeTa B  OJHOPOJIHOM
cpene. Toueunslit uctouHuk. JIyd cera
3aKOHBI OTpaKEHUs CBETA.
3.6.2

a=p




ol B

S

3.6.3 [TocTpoenue n300paKEHHH B IIIOCKOM 3epKaje

3aKOHbI IPEJIOMJIIEHUS CBETA.

[Ipenominenue ceera:

nysina = n,sinf.

3.6.4

sinp.

AOCOIIOTHBIN TTOKa3aTeIb MMpEIOMJIICHUS:
c

Nasc = v

abc




OTHOCUTENBHBIN NTOKA3aTENb IPETOMICHUS:
n, 1

n, v

nOTH

OTH




3.6.5

Xon myuel B Ipu3Me.
V1 =Va. My =This
CooTHOIIEHHE YacTOT W COOTHOUIEHWE J[UIMH BOJIH IIpU

nepexo/iec MOHOXPOMATHYECKOTo CBETa Yepe3 TPaHully pasjerna

ABYX ONITHYCCKUX CPCU:

ny<ny ny

[TonHOE BHYTpEHHEE OTpaXKEHHE.

[IpenenbHBIM yTro MOJHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru ny




Sino

OTH




3.6.6

CoOuparomue ¥ pacceWBarolye JIMH3bI. TOHKas JIMH3A.

DOKYCHOE PACCTOSHUE U ONTUYECKasi CHJIa TOHKOM JIMH3BI:

3.6.7

®opmyiia TOHKOHN JTUH3bI:

Q|
| =
T -




VBenudueHue, 1aBacMoe JIUH30M:

h 1fI

Il=—=—

H d




If|

d #Tw

A"

F\ h

f

R

B cnyuae paccenBaronieit JMH3bI:

3.6.8

1
DO0=F =0,
D




If|




Xon myda, IpoIIeUIEro JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€
rJIaBHOU onTHueckoi ocu. [loctpoeHne n300pakeHUd TOUKH U
OTpe3Ka NpsMON B COOMPAIOIIMX U PACCEUBAIOILUX JTMH3aX U UX

CUCTEMax

®doroanmapaT Kak ontuyeckuil mpubdop. ['11a3 kak ontuyeckas

3.6.9
cucrema
Wntepdepennus cera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS
HaOI0AeHUS MaKCUMYyMOB u MUHHMYMOB B
UHTep(EpEeHIIMOHHOW  KapTHHE  OT  JABYX  CHH(a3HBIX
KOT'€pPEHTHBIX HCTOUYHUKOB:
3.6. )
MAKCIIMYMEI — A=2m =, m= 0,+1,£2 £3 .,
vl
MITHIIMYMBI — it.:l{2m+l_];, m=0,+1,+2 +3___
Hudpakus ceera. [Audpakumonnas pemérka. YciaoBue
HaOJII0CHUS TTIaBHBIX MAaKCUMYMOB IPY HOPMaJIbHOM MaCHUN
MOHOXPOMATHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha PEMIETKY C
nepuoaoMm d:
dsingy, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Jlucniepcust cBera
4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411 I'umore3a M. ITnanka o kBantax. ®opmymna [lnanka: E = hv

®dotonsl. DHeprus GoToHa:
E=hw="0=
=hv=—=pc

E
hv

4.1.2
yl
hc

pc




Nmnynsce poTona:

©

hv




4.1.3

doroaddexr. OnbiTer A.I'. CroneroBa. 3akoHbsl hoTodddexTa

414

VYpaBuenue Diinmreiina i porodddexra:

Ec])OTOHa = ABbIXOAa + EKP[Hma.X'

(dotoHa

ABBIXO0J1a
+

KMHMax

rae,

(dorona




hv

hc

ABbIXOLLa = thp =

BBIXOJa

Kp

Kp

hc

hc

A

Kp




2
mv max
Expumax = T = eUsap
E
KHHMAax
2
mv
2
max
eU
3ar
JlaBiieHue cBera.
415 JlaBiieHME cBETa HA IMOJHOCTHIO OTPAXKAIOLIYIO MOBEPXHOCTh U
Ha MOJTHOCTHIO MOTJIOMIAIOINIYI0 TOBEPXHOCTh
DOU3UNKA ATOMA




4.3

4.2.1

IInanerapnas monens aroma

422

[Mocrynarel bopa. U3nydenue u morjoiieHHe (OTOHOB MpH
repexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU Ha JPYTOu:

hv, = he =|E,-E

mnr -

m
“mn

4.2.3

43.1

JIunenyaTele CIIEKTPBI.

CriekTp ypoBHE SHEpruu aroMa BOJI0poja:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O AIPA

Hyxnonnas mognens sigpa ['eiizenOepra — MBanenko. 3apsin

sapa. MaccoBoe uncio saapa. M3oTomsl

4.3.2

PangnoakTUBHOCTE.

Anbda-pacnian;
A Ad 4
7X—>>,Y+ ;He

bera-pacnan.

DneKTpOHHBIN B-pacnan:

A A 0~
s X—= Y+ je+v,

ITo3utpoHnHsIii B-pacnan:
A A U= o o,
sX—=- Y + jE+ v,

l'amma-n3nydenue

4.3.3

3aKoH paJiMO0aKTUBHOTO pacnajia:

-t

N(t)




[Iycth m — Macca paguoakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy*2T

m(t)
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Snepubie peakuuu. JleneHue u CUHTE3 Al1ep




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






