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MNOACHUTE/IbHAA 3ANMNCKA

Mporpamma no pusnke 6a30BOro ypoBHSA Ha YpOBHe cpeaHero obuiero obpasoBaHuMaA pa3paboTaHa Ha OCHoBe
NONOXEHUIN N TPebOoBaHWUI K pe3y/ibTaTaM OCBOEHUSI OCHOBHOW 06pa3oBaTe/ibHOM NPOrpaMmmbl,
npeactasneHHblx B PrOC COO, a TaKkKe ¢ yuéTom denepanbHoi paboyelt nporpammbl BOCIUTAHUSA U
KOHUEeNuMn npenogasaHna ydyebHoro npegmeta «Pusmnka» B ob6pasoBaTesibHbIX OpraHu3aumax Poccuiickoit
depepaumn, peannsyomx OCHOBHblIe 0bpasoBaTesibHbIe NPOrPaMMbl.

CopeprkaHune nporpammeol No GpM3nKe HanpaBaeHO Ha GOPMUPOBAHNE ECTECTBEHHO-HAYYHOM KapTUHbI MMPa
obyyatowmxca 10-11 knaccos npu 0byyeHmm nx ¢pmsnke Ha 6a3oBOM YPOBHE HA OCHOBE CUCTEMHO-
AeAatenbHOCTHOro noaxoaa. Mporpamma no pusmke cootsetcrTayeT TpeboBaHnam ®roOC COO K nnaHMpyembim
JIMYHOCTHBIM, NPEAMETHbIM U MeTanpeaMEeTHbIM pe3y/ibTaTam 0bydYeHUs, a TaKKe yunTbiBaeT HeoB6Xo0ANMOCTb
peanmsaummn mexxnpeameTHbIX CBA3er GU3UKM C ecTeCTBEHHO-HAYYHbIMU y4ebHbIMM NpeameTamu. B Hel
onpesensatoTcA OCHOBHbIE Lenn nsydeHusa GU3nKM Ha ypoBHe cpeaHero obuero obpasosaHuA, NaaHUpyemble
pe3ynbTaTbl OCBOEHUA Kypca GU3MKU: IMYHOCTHbIE, MeTanpeaMeTHble, npeameTHble (Ha 6a3oBoM ypoBHe).

Mporpamma no Gpu3nKe BKNIOYAET:

® MAaHWpyemble pe3yabTaTbl OCBOEHUA Kypca GU3MKKM Ha 6a30BOM YpPOBHE, B TOM YMCAE NPeaMETHble
pesynbTaTbl NO rogam obyyeHus;

e coaepKaHue yyebHoro npeameta «Pusmka» no rogam obydyeHus.

®u3nKa KaKk HayKa o Hanbonee obLLMX 3aKOHAX NPMPOAbI, BbICTYNasA B KayecTse yuebHOro npeameTa B LLUKOAE,
BHOCWT CYLLECTBEHHbIN BKNAL B CUCTEMY 3HAHWUI 06 OKpYyrKatowem mupe. LLIKOAbHbIN Kypc GU3NKKM —
CUCTEMOODPA3YIOLLNIA A1 eCTECTBEHHO-HAYYHbIX Y4EOHbIX MPeAMETOB, MOCKO/IbKY GU3NYECKME 3aKOHbI IEXKAT
B OCHOBE MPOLLECCOB U ABAEHUI, N3y4aeMbIX XMmMen, Bruonornen, dusmyeckon reorpadpuein n acTpoHoMmUeNn.
Mcnonb3oBaHWe M aKTUBHOE NpUMeHeHe GPU3NYECKMX 3HAHWUI onpeaenseT XxapakTep U passutme
pa3HOObPa3HbIX TEXHO/IOTUI B chepe SHEePreTUKM, TPAHCMOPTA, OCBOEHMA KOCMOCA, NMOJTy4YeHNUs HOBbIX
MaTepunanos C 3aaHHbIMW CBOMCTBAMU U Apyrux. M3ydeHne GU3MKM BHOCUT OCHOBHOM BKNAL B
dopmMmupoBaHME ecTeCTBEHHO-HAYYHOM KapTUHbI MUpa obyyarowmxca, B GopmmpoBaHMe YMEHUN MPUMEHSATb
Hay4HbI MeToZ, NO3HAHMA NPU BbINOJHEHUN UMK Y4EBHbIX UCCAef0BaHUIA.

B ocHOBY Kypca $U13NKKM ANs YPOBHA cpegHero obuiero o6pas3oBaHuA NOMOXKEH PAL UAEN, KOTOPbIE MOXKHO
paccMaTpuBaTb Kak NPUHLMMNbI €0 NOCTPOEHMS.

Naea uenoctHocTu. B COOTBETCTBUM C HEl KypC ABAAETCA IOTMYECKM 3aBepLUEHHbIM, OH COAEPKUT maTepuan
13 BCcex pa3aenos GU3NKK, BK/THOYAET KaK BOMPOCHI KNaCCUUYECKOM, Tak U COBPEMEHHOM GUUKN.

Npes reHepanmnsaumnmn. B cooTBETCTBUM C HEN MaTepuas Kypca GUsnKN 06 beaUHEH BOKPYT GU3NYECKUX TEOPUN.
Begywum B Kypce siBnsietca GopmMpoBaHUe NPeACcTaBNEeHUI O CTPYKTYPHbIX YPOBHAX MaTepPUN, BELLECTBE U
none.

Npoes rymaHuTapmsaumnmn. E€ peannsaumna npeanonaraeT MCNOb30BaHUE 'YMaHUTApPHOro NoTeHuMana
dU3NYECKOoM HayKK, OCMbIC/IEHME CBSI3M Pa3BUTUA PUINKM C pa3BUTHEM OBLLLECTBA, a TaKKe C
MWPOBO33pEeHYECKUMM, HPABCTBEHHbBIMU N 3KONOTMYECKMMM Npobaemamu.

Naea npuknagHoi HanpasaeHHocTU. Kypc GM3nKKM npeanonaraeT 3HaKOMCTBO C LUMPOKMUM KPyrom
TEXHUYECKMX M TEXHOIOMMYECKUX MPUIOKEHUIA N3YYEHHbIX TEOPUIA U 3aKOHOB.

Npen akonorMsaumm peannsyeTca NnocpescTBOM BBEAEHUA 91€MEHTOB COAEPKAHUA, MOCBALLEHHbIX
3KONOrMYecKnMm nNpobiemam COBPEMEHHOCTU, KOTOPbIE CBA3aHbl C PAa3BUTUEM TEXHUKMN U TEXHOOIUI, @ TaKkKe
obcyaeHna npobsem paunoHaNbHOIo NPMPOAONO0Ab30BaAHUA M IKONOTMYEeCcKoM 6e3onacHoCTH.



CTepyKHEeBbIMU 31eEMEHTaMM Kypca PU3NKM Ha YPOBHe cpeaHero obuiero obpasosaHua asaaTcAa dusnyeckue
Teopuu (bopmmpoBaHMe NpeacTaBAEHUI O CTPYKTYpe NOCTPoeHUA GU3NYECcKoi Teopumn, ponu
dyHOAMEHTaNbHbIX 3aKOHOB U MPUHLUMUMNOB B COBPEMEHHbIX NPEeACTaBAEHUAX O NpUpoge, rpaHuLax
NPUMEHUMOCTN TEOPUIA, AN ONUCAHUA eCTECTBEHHO-HaYYHbIX ABIEHUIA U NPOLLECCOB).

CrCTeMHO-AeATeNbHOCTHbIN NoAXoa B Kypce GU3NKM peannsyeTca npexae BCero 3a CYET opraHMsaumm
3KCMepMMeHTaIbHOM AeATeNlbHOCTM 0byydatowmxca. s 6a30Boro ypoBHA Kypca GpU3MKKU — 3TO UCMOb30BaHUE
cucTemMbl GPOHTaNbHbIX KPAaTKOBPEMEHHbIX 3KCMEPUMEHTOB 1 nabopaTopHbIX paboT, KOTopble B Nporpamme no
du3mnKe 0b6begMHEHDbI B OBLLNIM CMIMCOK YH4EHMUYECKMX NMPaKTUYECKUX paboT. BbigeneHne B yKazaHHOM nepedyHe
NlabopaTopHbIX paboT, NPOBOANUMBIX AN KOHTPOS U OLLEHKU, OCYLLECTBAAETCS y4acTHUKaMU
obpasoBaTeNibHOro NpoLecca UCxoan U3 0ocobeHHOCTe NNaHUPOBAHUA U OCHaLLEeHUA KabuHeTa dusnku. Mpwm
3ToM obecneynBaeTcsa oBageHMe 0byyaloWMMNCAa YMEHUAMM NPOBOAUTL KOCBEHHbIE N3MEPEHMUS,
nccnefoBaHns 3aBUCMMocCTen GU3NYECKMX BEZIMYMH M NOCTAHOBKY OMbITOB MO NPOBEPKE NPEAIOKEHHbIX
rmnoTes.

bosblioe BHMMaAHME yaenaeTcA pelleHnto PAaCcYETHbIX M KaYeCcTBeHHbIX 3a4ay. Npn aTom oA pacyéTHbIX 3a43a4
NPUOPUTETOM ABASIOTCS 3a4a4M C ABHO 334aHHON PU3NYECKOM MOoLeNblo, MO3BOAAOWME NPUMEHATD
M3yYeHHble 3aKOHbl M 3aKOHOMEPHOCTM KaK M3 O4HOro pasaena Kypca, Tak U MHTErpupya 3HaHMA U3 pPasHbIX
pa3zenos. [1nA KayecTBEHHbIX 3a4a4 NPUOPUTETOM ABAAIOTCA 3a4aHNA Ha 0ObACHEHME NPOTEKAHUSA
dU3NYECKUX ABIEHMI M NPOLECCOB B OKPYXKAIOLLEN KU3HU, Tpebytowume Bbibopa pusnyeckon mogenn ans
CUTYaUUM NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cooTBeTcTBUM C TpeboBaHuaAMMN PIOC COO K maTepuanbHO-TEXHUYECKOMY obecneyeHumto yyebHoro npotecca
6a30BbIi YpOBEHb Kypca GU3NKM Ha YPOBHe cpeaHero obuero ob6pa3oBaHus SOMKEH U3yd4aTbCA B YC0BUAX
npeAMeTHOro KabuHeTa GU3MKM MU B YCNOBUAX MHTETPUPOBAHHOIO KabMHEeTa NpPeaAMEeTOB eCTECTBEHHO-
Hay4yHOro UuMKna. B KabuHeTe pU3MKKN 00/IKHO ObITb HEOBXOAMMOE NnabopaTopHoe obopyaoBaHue ans
BbIMNOJIHEHWA YKa3aHHbIX B Nporpamme no Gu3smKe y4eHUUYECKUX NPaKTUYECKMX PaboT U AeMOHCTPaLMOHHOoe
obopynoBaHue.

[emoHcTpaumoHHoe o6opyaoBaHne popmMmupyeTca B COOTBETCTBUM C NPUHLMNOM MUHUMANbHOM
[0CTaTOYHOCTM M obecneynBaeT NOCTAaHOBKY NepeYnCieHHbIX B Nporpamme no GUsmKe Kaouesblx
AEeMOHCTpaLMit ANA UccnesoBaHNA U3yYaeMbliX ABEHUI M NPOLLECCOB, SMMNUPUYECKUX U GYyHAAMEHTANbHbIX
3aKOHOB, UX TEXHUUYECKUX NPUMEHEHWUI.

NabopaTopHoe 0b6opyaoBaHNE AN YHEHUUYECKUX NPAKTUYECKUX PaboT GopmMUpyeTcs B BUAE TEMATUYECKUX
KOMMN/IEKTOB U 0becrneymBaeTcs B pacyéte 04HOMO KOMIMJIEKTA Ha ABYyX 0byJatowmxca. TemaTuyeckme
KOMMNJIEeKTbl 1abopaTopHOro 060pyA0BaHNA A0KHbI BbITb NOCTPOEHbI HA KOMMIEKCHOM MCMNONb30BaHUK
aHaANoroBbIX U UMPPOBbIX NPUOOPOB, a TaKXKEe KOMMbIOTEPHbIX U3MEPUTEJIbHBIX CUCTEM B BUAE UUPPOBBIX
nabopartopulii.

OCHOBHbIMU LLeNAMMU n3yyeHuA ¢M3MKM B 06LI.I,eM O6pa3OBaHVIM ABNAKOTCA:

e dopmMMpOBaHME NHTEPECA U CTPEMIEHNS 0OYYAIOLLMXCA K HAYYHOMY U3YYEHUIO NPUPOLbI, pa3BUTHE
WX MHTENNIEKTYaNbHbIX U TBOPYECKMX CNOCOBHOCTEN;

®  pasBuUTME NPeACTaBAEHUIA O HAYyYHOM MeToAe No3HaHMA U GOPMMPOBaHUE UCCIeA0BaTENbCKOrO
OTHOLUEHMSA K OKPYXKAIOLWMUM ABNEHUAM;

e  (HOPMMPOBAHME HAYHHOTO MMPOBO33PEHMSA KaK pesy/ibTaTa U3yYeHNA OCHOB CTPOEHMA MaTEPUN U
byHOAMEHTaNbHbIX 3aKOHOB GU3MKMK;



o d)OpMI/IpOBaHMe yMeHMVI 06BACHATL ABMIEHMA C UCNO/Ib30BAaHUEM ¢M3M‘-IGCKMX 3HAHUI U HAY4HbIX
AO0Ka3aTeNnbCTs,

e ¢dopmMupoBaHUe NpeacTaBAeHU 0 poar GU3NKN AN PA3BUTUA APYTUX €CTECTBEHHbIX HAaYK, TEXHUKMU
U TeXHOJIOTUM.

JocTukeHme aTux Leneit obecneymBaeTcs peLleHnem cneayoLmx 3aay B npouecce UydyeHus Kypca pUsmnku
Ha YpOBHe cpeaHero obuiero obpasoBaHus:

® npuobpeTeHne cUcTembl 3HaHW 06 06LNX GU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX, TEOPUSX,
BK/OYAA MEXaHWKY, MONEKYAAPHYIO GUSUKY, 2NEKTPOANHAMMKY, KBAHTOBYIO GU3MKY U 31E€MEHTbI

acTpodM13mnKu;

o (HOopMUPOBaAHNE YMEHUIA MPUMEHATb TEOPETUYECKME 3HAHUA A7 06bACHEHNA GUINYECKUX ABNEHUIA
B MPMPOAE 1 ANA MPUHATUA NMPAKTUYECKMX PELUEHNI B NOBCEAHEBHOM KU3HU;

e 0CBOEeHMe cnocoboB pelleHmna pa3nYHbIX 3a4a4 C ABHO 3aJaHHOM GM3MUYECKON MOAENbIO, 3a4au,
noApasymMeBaloLLnX CamMoCcToATeIbHOe co3aaHne GU3nNYecKoi Moae v, aaeKBaTHON YCA0BUAM
3343u4um;

® MOHMMaHMe GU3MYECKUX OCHOB U MPUHLIUMOB AENCTBUA TEXHUYECKUX YCTPOMUCTB U TEXHOIOMMYECKMX
MPOLECCOB, UX BIMAHMSA HAa OKPYXKatoLLyto cpeay;

e 0OBJ/lageHME METOAAaMM CaMOCTOATE/IbHOTO NJAaHMPOBAHNUA N NPoBeaeHNA GU3UYECKMX
3KCMEePUMEHTOB, aHaM3a U MHTepnpeTaummn nHpopmaumm, onpeaeneHma 4OCTOBEPHOCTH
NoJly4eHHOro pe3ynbTaTa;

e  CO3A4aHMe YC/I0BUI ANA Pa3BUTUS YMEHUIN NPOEKTHO-UCCeA0BaTE/IbCKOM, TBOPYECKOM
OeATeNbHOCTU.

Ha n3yyeHune ¢pu13mnKn (6a3oBbii ypoBEHb) HA YpOBHE cpeaHero obuiero obpasoBaHma oTBoaguTcA 136 YacoBs: B
10 knacce — 68 yacos (2 yaca B Hegento), B 11 kKnacce — 68 YacoBs (2 Yyaca B Hegento).

Mpeanaraembliii B nporpamme no GpusmnKe nepeyeHb 1abopaTopPHbIX M NPaKTUYECKMX paboT aBnseTca
PEKOMEHA0BaHHbIM, y4UTEb AeNaeT Bbibop NposeaeHUA 1abopaTopHbIX PaboT M OMbITOB C YYETOM
MHAMBUAYaNbHbIX 0COBeHHOCTel obyyatoLwmxcs.



COAEPXAHUME OBYYEHUA
10 KNACC
Paspen 1. Pnsnka n metoabl HAy4HOro NO3HAHUA

®u3nka — HayKa o npupogae. HayuyHble MeToabl MO3HAHMA OKPY»KAoWEero Mmpa. Posib sKcnepnmeHTa U Teopum
B MpoLLecce NO3HaHWA NPUpPOAbl. IKCNEPUMEHT B dU3MKe.

MOAEJ’IMDOBBHME ¢M3VI‘-IECKVIX ABNIEHUN U npoueccos. Haquble rmnoTesbl. Pusnyeckne 3aKOHbI U TEOPUMN.
paHULbl NPUMEHMMOCTH ¢M3M‘4€CKMX 3aKOHOB. [TpMHUKMN COOTBETCTBUA.

Ponb 1 mecto $pM3nKM B POPMMPOBAHUN COBPEMEHHOM Hay4YHOM KapTUHbI MMPA, B MPAKTUYECKOM
OeATeNbHOCTU Ntogen.

JemoHcTpaummn

AHanorosble 1 UMbpPOBbLIE U3MEPUTESIbHBIE NPUOOPLI, KOMMNbIOTEPHbIE AATYNKM.

Pasgen 2. MexaHuKa

Tema 1. Kunematumka

MexaHn4yeckoe asukeHne. OTHOCUTENBHOCTb MEXAHUYECKOTO ABUXKeHMA. CUuCcTeMa OTCYETA. TpaeKkTopUA.

I'IepeN\eu.l,eHme, CKOPOCTb (Cpeﬂ,Hﬂﬂ CKOpPOCTb, MTHOBEHHAaA CKOpOCTb) N yCKOpeHHne MaTepmaanon TOYKH, NX
npoexkumnn Ha oCn CUCTEMbI KOOPAUHAT. CnoxeHune nepemeLu,eHMﬁ N ChoXxeHune CKOpOCTEﬁ.

PaBHOMepHOE W PaBHOYCKOPEHHOE NPAMOMHENHOE ABUXKeHMe. [padUKM 3aBUCMMOCTN KOOPAMHAT, CKOPOCTH,
YCKOPEHMUSA, NYTU N NepemMeLLEHUA MaTePUasIbHOM TOYKM OT BPEMEHMU.

CsoboaHoe nageHune. YckopeHue ceob604HOro nageHus.

Kp1BOAMHEHOE ABUMEHME. [IBUMKEHNE MaTEPUAIBHOMN TOUKM NO OKPYXKHOCTU C NOCTOAHHOMN N0 MOAY/IO
CKOPOCTbIO. Yr10BasA CKOPOCTb, IMHERHaA CKopocTb. Mepuroa n yactota obpalleHunsa. LieHTpocTpemutensHoe
yCKOpeHue.

TexHuYecKme yCTPOMCTBA M MPaKTUYECKoe NPUMEHEHME: CMMAOMETP, ABUKEHME CHAPALOB, LIEMNHbIE U
peMéHHble nepenayu.

JemoHcTpaunmn

Mopgenb cuctembl OTCYETA, UANOCTPALMA KUHEMATUYECKMX XapPaKTEPUCTUK ABUKEHUA.
MNpeobpasoBaHMe ABUNKEHUIN C UCNONb30BaHMEM MPOCTbIX MEXaHU3MOB.

MageHue Ten B BO3A4YXE U B Pa3perKeHHOM NPOCTPaHCTBe.

HabnogeHune aABu»KeHUA Tena, 6poLWEHHOro NoA yr/ioM K FOPU30HTY U FOPU30HTabHO.
N3mepeHune yckopeHus ceobogHOro nageHus.

HanpasneHne CKOPOCTN NPU OBUKEHUM MO OKPYHKHOCTH.

YUyeHUYeCcKuMii 3KCnepumeHT, 1abopaTopHblie paboThbl

M3yyeHne HepaBHOMEPHOIO ABUXKEHMA C LLeNblo onpeaeneHunsa MrHOBEHHOW CKOpOCTH.



NccnenoBaHue COOTHOLLEHUA MeXKAY NYTAMU, NPOMAEHHBIMU TENIOM 3a NOC/NeA0BaTebHble PaBHble
NPOMEKYTKM BPEMEHW NPU PAaBHOYCKOPEHHOM ABUMXEHUM C HAYa/IbHON CKOPOCTbIO, PaBHOM HYJIHO.

M3yyeHune ABUKEHUS LWApPUKa B BA3KOM KUOKOCTU.

MN3yyeHne aBuKeHuUs Tena, bPoLeHHOro ropusoHTasIbHO.

Tema 2. JnHamuka

MpuHUMN oTHocUTenbHOCTU Fanunes. MepBbili 3aKoH HbloTOHa. MHepuManbHble cUCTeMbl OTCYETa.

Macca Ttena. Cuna. MpuHuMn cynepnosunumm cun. Bropoit 3akoH HbloTOHa gnsa maTepuanbHOM TOUKK. TpeTuit
3aKOH HbloTOHa ANnA maTepuasibHbIX TOYEK.

3aKoH BcemupHoro taroteHuA. Cuna taxectu. NepBas KOCMUYECKasA CKOPOCTb.
Cwna ynpyrocTtu. 3akoH lN'yKa. Bec Tena.

TpeHue. Buabl TpeHuns (NoKonA, CKoMIbKeHus, KaueHus). Cuna TpeHus. Cyxoe TpeHne. Cuna TPEeHMA CKOJIbKeHUA
W cuna TpeHua nokos. KosdounumeHT TpeHna. Cuna conpoTUBAEHMA NPU ABUKEHUM TeNa B }KUAKOCTU UK Fase.

MocTynaTenbHOe U BpallaTesibHOe ABUKEeHWE abCoNOTHO TBEPAOrO Tena.

MOMEHT CMbl OTHOCUTENBLHO OCU BpaLeHuA. [Naeyvo cunbl. YcioBuA paBHoBecUA TBEPAOro Tena.
TexHu4ecKre yCTPOMCTBa U NPAKTUYECKOE NPUMEHEHME: NOALWNMHUKN, ABUKEHUE UCKYCCTBEHHbIX CMYTHUKOB.
JemoHcTpaumm

fiBneHne nHepummn.

CpaBHeHMe macc B3anMoLeNCTBYHOLLNX Te.

BTopow 3akoH HbtoToHa.

M3mepeHune cun.

CnokeHue cun.

3aBUCUMOCTb CUJIbI YNPYrocTH OT Aedopmauuu.

HesecomocTb. Bec Tena npu yckopeHHOM NoAbEME U NafeHUMN.

CpaBHeHMe CuA TPEHUA MOKOA, KAYEHMA N CKONIbKEHUSA.

Ycnosua pasHoBecua TBEPAOro Tena. Buabl pasHoBecus.

YUyeHMUYEeCKMin IKCNePUMEHT, 1abopaTopHble paboTbl

N3yyeHne ABUKEHNS BPYCKa NO HAaK/IOHHOM NIOCKOCTU.

MccnepoBaHme 3aBUCMMOCTM CUA YNPYTOCTM, BO3HUKAIOLWLMX B NPYXKUHE M pe3nHOBOM 06pasLe, OT nx
aedpopmaumu.

UccneposaHue ycnosmﬁ paBHOBECUA TBép,ﬂ,OI’O TeéNa, MMeLWero oCb BpalleHnA.

Tema 3. 3aKOHbI COXpaHEeHMA B MeXaHnKe



MMnyabc MaTepuanbHOM TOUKKM (Tena), cUcTeMbl maTepmabHbIX TOYeK. MMMyAbC CUbl U UBMEHEHME UMMY/bCA
Tena. 3aKOH COXpaHeHUA MMMy bca. PeakTMBHOE ABUNKEHMeE.

Pabota cuibl. MOLWHOCTb CUJIbI.
KnHeTnyeckasa sHeprua matepmnanbHoON TOUYKN. Teopema 06 MU3MEHEHUM KUHETUYECKOW SHEPTUM.

MoTeHuuanbHas aHeprua. MNoTeHuManbHasa aHeprua ynpyro edopmMmMpoBaHHON NPYKUHbI. MoTeHuManbHas
3Heprus Tena 861131 NOBEPXHOCTU 3eMAu.

MoTeHuManbHble U HENOTEHUMaNbHble cubl. CBA3b pa6OTbI HenoTeHUunanbHbIX CUN C USMEHEHUNEM
MeXaHNYeCKoMn SHEepPrmm cMcTemol TeN. 3aKOH COXpPaHeHMA MeXaHNYeCKoMm Hepruun.

Ynpyrue v Heynpyrvue cTo/IKHOBEHUS.

TexHnyeckue YCTDOﬁCTBa M NpaKTn4yeckoe npnmeHeHwue: BOLI,OMéT, KOFIép, I'Ipy)KVIHHbIl‘/JI nUCToNeT, ABUXXeHune

paker.
JemoHcTpaunmn

3aKOH COXpaHeHMA UMNynbca.

PeakTnBHOE OBUKeHMe.

Mepexoa NOTEHLMANbHOM SHEPTUU B KNHETUYECKYIO U 0O6paTHO.

YUyeHUYeCcKuii 3KCnepumeHT, labopaTopHble paboThbl

MN3yyeHne abCcoNOTHO HEYNPYroro yaapa ¢ NOMOLLbIO ABYX OANHAKOBbIX HUTAHbIX MaaTHUKOB.

MccneposaHue cBA3M pa6OTbI CUJIbl C UBMEHEHNEM MEXaHMYECKOM IHEPrnn Tena Ha npunmepe pactaXeHuma

pPe3nHOBOrO XryTa.
Pasgen 3. MoneKkynapHan pusnKa n TepmoanHammKa
Tema 1. OCHOBbI MONEKYNSPHO-KUHETUYECKOM Teopum

OCHOBHbIE NONOXKEHUA MONEKYNAPHO-KMHETUYECKOMN TEOPMM U UX ONbITHOEe 06ocHOBaHWe. BpoyHOBCKoe
asuxeHue. Inddysna. Xapakrtep ABUNKEHMA U B3aMMOAENCTBMA YacTuUl, BewecTsa. Mogenm cTpoeHums ra3os,
KUOKOCTEN M TBEPAbIX Te/ U 06bACHEHME CBOMCTB BELLECTBA Ha OCHOBE 3TUX Moaesieir. Macca n pasmepbl
MosieKkyn. Konnuyectso BelecTtsa. MNocTtosaHHaa ABoraapo.

TennoBoe paBHoBecue. TemnepaTtypa n eé usmepeHue. Lkana temnepatyp Llenbcus.

Mogenb ngeanbHoro rasa. OCHOBHOe ypaBHEHWE MONEKYNAPHO-KMHETUYECKOM TEOPUN UAEaANBHOrO rasa.
AbcontoTHaA TemnepaTypa Kak Mepa cpeaHei KUHeTUYECKON SHEPrMM TENIOBOTO ABUMKEHMA YacTuL, rasa.
LLikana temnepatyp KenbBuHa. Na3oBble 3aKoHbI. YpaBHeHMe MeHaeneeBa—KnanelipoHa. 3akoH [JanbToHa.
M3onpouecchl B UaeasibHOM rase c MOCTOAHHBIM KOJIMYECTBOM BellecTBa. paduyeckoe npeacraBaeHne
M30MpoLEeccoB: M30Tepma, U3oxopa, usobapa.

TexHUYecKme ycTpoMCTBaA U NPAKTUYECKOE NPUMEHEHME: TEPMOMETP, BapomeTp.
JemoHcTpaumm

OnbITbl, OKa3biBaKOLLME AUCKPETHOE CTPOEHME BellecTsa, poTorpadmm MoeKy opraHUYeCcKnX cCoeguHeH M.



OnbITbl N0 AU PY3nUN HKNUAKOCTEN U ra30B.

Mogaenb 6pOyHOBCKOTO ABUMKEHUS.

Mogenb onbiTa LTepHa.

OnbITbl, AOKa3bIBAOLWME CYLLECTBOBAHME MEKMOJIEKYNIAPHOIO B3aMMOAENCTBUS.
Mogenb, UANKCTPUPYIOLWAA NPUPOAY SABAEHUA ra3a Ha CTEHKKU cocyaa.

OnbITbl, UANOCTPUPYIOLLME YPABHEHNE COCTOAHMA MAEAIbHOIO rasa, M30NpPoLEecchl.
YUYeHMUYECKMIN IKCNEPUMEHT, TabopaTopHble paboTbl

OnpeaeneHne maccbl BO34yxa B K/1TaCCHOM KOMHaTe Ha OCHOBE U3MeEPEHUM 06 bEMA KOMHATbI, AaB/IEHUSA U
TemnepaTtypbl BO34yxa B HEW.

UccnepoBaHue 3aBUCMMOCTM MEXKAY NapamMeTpaMm COCTOAHMUA Pa3perKeHHOoro rasa.
Tema 2. OCHOBbI TEPMOANHAMMKMU

TepmogMHammyecKasn cucTema. BHyTpeHHsA sHeprua TepMoanHaMUYECKON CUCTEMbI U CNOCOObLI eé
n3ameHeHuA. Konnyectso TennoTbl U paboTa. BHyTpeHHAS 3Heprus og4HOAaTOMHOIO UAEeaNbHOTO rasa. Buapbl
Tennonepenayn: TeNJ10NPOBOAHOCTb, KOHBEKLMA, U3NydeHUne. YaenbHasa TeN0EMKOCTb BELLEeCTBa.
KonnyecTBo TenaoTbl Npu Tenjonepeaave.

MoHATHe 06 agmabatHom npouecce. MNepBblit 3aKOH TepMOogUHAMUKN. MpUMeHEHMEe NepPBOro 3aKoHa
TEPMOAMHAMMKM K n3onpotueccam. Mpadudeckan nHtepnpertaums paboTbl rasa.

BTopoii 3aKoH TepmoanHammKn. HeobpaTMmMocTb NPOLLECCOB B MPUPOAE.

Tennosble MawmnHbl. MpUHLMNLI AeMCTBUA TENNOBbLIX MalLMH. [peobpa3oBaHMNA SHEPTUN B TEMIOBbLIX
MalmrHax. KoappumumneHT nonesHoro geincTema TeNN0BOM MaLlmHbl. Linkn KapHo 1 ero koappuumneHT
Nnosie3HOro AencTeuna. Ikonornyeckne npobaemol TENNO0IHEPTETUKM.

TexHU4YecKMe yCTPoMCTBA M NPAKTUYECKOE NPUMEHEHME: ABUraTe/lb BHYTPEHHETO CropaHusa, 6bITOBOM
XONOANNBbHUK, KOHANLMOHEP.

JemoHcTpaumm

MN3meHeHWe BHYTPEHHEN 3HeprMm Tena npu coBeplieHnn paboTbl: BblieT NPo6KN U3 BYTbINKK Nog AeACTBUEM
C)KaToro BO34yxa, HarpesaHue a¢upa B NaTyHHOMN TpyBKe NyTEM TpeHUa (BUAeoAeMOHCTpauma).

MN3meHeHMe BHYTPeHHeN aHeprum (TemnepaTtypbl) Tena npu Tenaonepesaye.

OnbIT No aanabaTHOMY pacLIMPEHNIo BO3ayxa (OMNbIT C BO3AYLIHbIM OTHUBOM).

Mopgenn naposoi TypbuHbI, ABUraTeNA BHYTPEHHETO CrOPAHUSA, PEaKTUBHOIO ABUraTeNs.
YUYeHMUYECKMIN IKCNEePUMEHT, TabopaTopHble paboTbl

N3mepeHue yaenbHOM TeNI10EMKOCTH.

Tema 3. ArperaTHble cOCTOAHUA BellecTBa. Pa3oBble nepexoabl



MapoobpasoBaHue N KoHAeHcauma. UcnapeHne n KnneHue. A6CONOTHaA U OTHOCUTE/IbHAA BAAXKHOCTb
BO3Ayxa. HacblleHHbIN nap. YaenbHaa Tennora napoobpasosBaHus. 3aBUCMMOCTb TEMMEPATYPbl KUMEHUA OT
AaBneHus.

Tsépaoe Teno. Kpucrannnueckune n amopdHole Tena. AHM30TPONMA CBOMCTB KPUCTanNoB. KuaKme Kpuctanbl.
CoBpemeHHble maTepuanbl. [NnasneHme u Kpuctanaunsauma. YaenoHasa tennota naasnenuma. Cyéammaums.

YpaBHeHWe TennoBoro 6anaHca.

TexHU4YecKne ycTponcTBa U NPaKTUYECKOe NPUMEHEHUNE: TUTPOMETP U MCUXPOMETP, KaJIOPUMETP, TEXHO/IOTNK
Nosly4eHUs COBPEMEHHbIX MaTepPUanoB, B TOM YMCae HaHOMATEPUANoB, U HAHOTEXHOIOTUMN.

JemoHcTpaunmn

CBolicTBa HACbILWEHHbIX NApPOB.

KnneHne npy NOHUKEHHOM OAB/IEHUN.

Cnocobbl U3MmepeHUs BNAXKHOCTMU.

HabnogeHne HarpeBaHUs U N1aBleHUA KPUCTA/IMYECKOTO BeLLecTBa.
JemoHCcTpauma Kpuctannos.

YUueHUYeCcKuMii 3KCnepuMeHT, 1abopaTopHble paboThbl

MN3mepeHne OTHOCUTEIbHOM BNAXKHOCTU BO3AyXa.

Paspen 4. dnekTpoamMHammKa

Tema 1. dnekTpocTaTmKa

JNeKTpm3aums Tes. INeKTpUUYeCcKMin 3apaa. [Ba Buaa aNeKTpPUYeckux 3apaaos. [poBOAHUKN, AUINEKTPUKK U
NONYNPOBOAHUKKN. 3aKOH COXPaHEHWUA 3IEKTPUYECKOro 3apasa.

B3anmopgericTBue 3apsALoB. 3aKoH KynoHa. ToueyHbll 31eKTPUYECKUI 3apsad. DIeKTpUYecKoe none.
HanpAKEHHOCTb 3/1eKTPUYECKOro Noas. MPMHUMN CYynepno3nunm sNeKTPUYECKUX noaei. JinHum
HanPAXKEHHOCTM 3N1EKTPUYECKOro MOoNs.

PaboTa cun anekTpoctatuyeckoro nons. MNoteHuman. PasHocTb NOTeHLMaNnos. [POBOAHMKN U ANINEKTPUKN B
3N1eKTPOCTaTUYECKOM noJie. JuanekTpuyeckana NpoHNLAEMOCTb.

DNeKTPOEMKOCTb. KoHAeHCcaTop. DNeKTPOEMKOCTb NJIOCKOrO KOHAEHCATOPA. IHEPrma 3apAKeHHOro
KOHZAeHcaTopa.

TexHU4YecKme yCTPOMCTBA U NPaKTUYECKOE NPUMEHEHWE: 3/1EKTPOCKOM, 3/1EeKTPOMETP, 3/1eKTPOCTaTUYECKan
3allMTa, 3a3eM/ieHne 3NeKTPonpPnbopoB, KOHAEHCATOP, KOMMPOBAJIbHLIM annapaT, CTPYWHbIN NPUHTEP.

JemoHcTpaumm

YCTpOMCTBO M NPUHLMUN AENCTBUA SNEKTPOMETPA.
B3anmogaerncTene HasNeKTPM30BaAHHbIX TeN.
dneKTpUYecKoe nosie 3apAKEHHbIX Te.

MpOBOAHWKM B 31EKTPOCTATUYECKOM MONe.



dneKTpocTaTMYecKan 3aumTa.
[V3NeKTPUKN B 3N1EeKTPOCTaTUYECKOM noe.

3aBUCUMOCTb 3I1€‘KTpOéMKOCTVI N/IOCKOro KoOHAeHCaTopa OT naowaan NAactuH, pacCtoAHNA mexXXay HUMU n
AMBI’IEKTDVI‘-IECKOI‘;I npoHNUaemMoCTH.

SHepruA 3apAXKeHHOro KoOHAeHcaTopa.

Y4yeHMYeCcKmnii sKCNepuMeHT, nabopaTopHble paboTbl

MN3mepeHune aNeKTPOEMKOCTM KOHAEHCaTopa.

Tema 2. NOCTOAHHbIN 31eKTPUYECKMIA TOK. TOKM B Pas/INYHbIX cpesax

3ﬂeKTpM‘-IeCKMl7I TOK. Ycnosua CylweCTBOBaHUA INEKTPUYECKOTIO TOKa. MCTOYHUKM ToKa. Cuna ToKa. NoCTOAHHbIN
TOK.

HanpsaxeHue. 3akoH Oma 1A yyacTKa uenu.

dneKTpuyeckoe conpoTmeaeHmne. YaenbHoe conpoTmeieHme BellecTsa. locieaosaTtensHoe, napaniensHoe,
CMellaHHOe coeauHeHne NPOBOAHUKOB.

PaboTa aneKkTpmuyeckoro Toka. 3akoH [xoyns—/leHua. MOLWHOCTb 31eKTPUYECKOrO TOKa.

INEeKTPOABUKYLLAA CUIA U BHYTPEHHEE COMPOTMBNEHME UCTOYHMKA TOKA. 3aKoH OMa 419 NONHOW (3aMKHYTOM)
3/1eKTpMYECcKoi uenun. KopoTkoe 3amblKaHue.

INEeKTPOHHAA NPOBOAMMOCTb TBEPAbIX METa//I0B. 3aBUCUMOCTb CONPOTUBIEHNSA METaIZIOB OT TeMMNepPaTypbl.
CBepxnpoBOANMOCTb.

DNeKTPUYECKUiA TOK B Bakyyme. CBOMCTBA 3/1EKTPOHHbIX MY4YKOB.

MonynpoBoaHWKK. COBCTBEHHAA U NPMMECHas MPOBOAMMOCTb NOMYNPOBOAHMKOB. CBOWMCTBa p—Nn-nepexosa.
MonynpoBoAHMKOBbIE NPUBOPDI.

3/'IeKTpM‘-IECI-(Ml7| TOK B paCTBOpax 1 pacnsiaBax 3/;IEKTPO/IUTOB. 3I'IEKTpOJ'IMTMLIECKaﬂ anccoumnauma. 3/'IeKTpOI'IM3.
3}'IeKTpMLIeCI-(Ml71 TOK B ra3ax. CamoctoATeNbHbIN U HECAMOCTOATEIbHbIN paspag. MonHua. Mnasma.

TexHUYecKMe yCTPOMCTBa U NPaKTUYECKoe NPUMEHEHME: aMNePMETP, BOJbTMETP, PEOCTAT, UCTOYHWUKM TOKa,
3/1eKTpoHarpeBsarte/ibHble NPUBOpPbI, 3/1EKTPOOCBETUTE /IbHbIE MPMBOPbI, TEPMOMETP COMPOTUBAEHMS,
BAKYYMHbI AM04, TEPMUCTOPLI U GOTOPE3NCTOPbI, MOAYNPOBOAHMKOBbLIV 4104, FfaNbBaHMKa.

JemoHcTpaunm
M3mepeHune Cnbl TOKA M HAaNPAXKEHUA.

3aBMCMMOCTb CONPOTMBAEHUA UUANHAPUYECKUX MPOBOAHMKOB OT ANMHBI, NAOLWAAMN NONEPEYHOro CeYEHNA U
maTtepuana.

CMmellaHHOe coeanHeHne NPoBOAHUKOB.

Mpsamoe usmepeHune 3NeKTPOABMKYLLEN cuibl. KOpoTKoe 3aMblKaHMe raibBaHUYECKOrO 3/1eMEHTa U OLeHKa
BHYTPEHHEr0 CONPOTUB/IEHMUA.

3aBNCMMOCTb conpoTnBneHNA MeTannoB OT TeMnepaTypbl.



MpoBOAMMOCTb 3/1EKTPO/IUTOB.

McKkpoBoii paspag v NPoBOAMMOCTb BO34YXa.

OAHOCTOPOHHAA NPOBOAMMOCTb AMOAa.

YUyeHMUYEeCKMin IKCNePUMEHT, TabopaTopHble PaboTbl

MN3yyeHne cMeLaHHOro CoeANHEHUA PE3UCTOPOB.

N3mepeHune 3NeKTPOLABUKYLLEN CUIbl UCTOYHMKA TOKA U €ro BHYTPEHHENO CONPOTUBAEHMUS.
HabntopeHue anekTpoansa.

MexnpegmeTHble CBA3U

M3yuyeHune Kypca ¢m3nKM 6a30Boro ypoBHA B 10 Kiacce OCyLLLECTBAAETCA C YYETOM COAEPKATE/IbHbIX
MeXKNpeaMeTHbIX CBA3EI C KypcaMmn maTeMaTnkun, Bronornumn, Xummm, reorpadum n TEXHONOTUN.

MeKnpegmeTHble NOHATUSA, CBA3AHHbIE C U3yYEHMEM METOLO0B HayYHOTo MO3HaHMUA: ABNEHUE, Hay4yHbIl GaKT,
runotesa, pusnyeckas BenMYMHa, 3aK0H, Teopua, HabnaeHMe, SKCNEPUMEHT, MOAENNPOBaHNE, MOAENb,
namepeHme.

MaTemaTnKa: peLlleHmne CUcTeMbl ypaBHEHWM, TMHeHasa GyHKLMA, napabona, runepbona, ux rpadmkm u
CBOWCTBa, TPUrOHOMETPUYECKNE PYHKLUM: CUHYC, KOCUHYC, TAHTEHC, KOTAHTEHC, OCHOBHOE
TPUFOHOMETPUYECKOE TOMXKAECTBO, BEKTOPbI U UX NMPOEKLUN HAa OCU KOOPAMHAT, C/IOKEHUE BEKTOPOB.

Buonorus: mexaHnyeckoe ABUMKEHUE B XKUBOM npupoae, audpdysns, ocMoc, TeNI00OMEH KMBbIX OPraHN3MoB
(Bnabl Tennonepenaym, TeNI0BOE PaBHOBECUE), 3/IEKTPUYECKME ABIEHMA B }KUBOM NPUPOLE.

XUMUA: ANCKpPETHOEe CTPOEHKNE BELLECTBA, CTPOEHNE aTOMOB WU MOJIEKY/, MO/1b BELLECTBA, MOISipHas Macca,
TennoBble CBONCTBA TBEPADBIX TEN, KUAKOCTEN U ra3oB, 3/1eKTPUYECKNE CBOMCTBA META//IOB,
3NeKTPONUTMYECKAA ANCCOLMALINA, ra/ibBaHMKA.

leorpadusa: BNaXKHOCTb BO34yXa, BETPbI, 6BapomeTp, TepmMmomeTp.

TexHosorns: npeobpasoBaHue ABUKEHMUI C UCMNOIb30BAHMEM MEXAHU3MOB, YYET TPEHUA B TEXHMKE,
NOALWMWMHUKM, UCNONb30BaHNE 3aKOHA COXPaHEHNA MMMYNbCa B TEXHWUKE (paKeTa, BOAOMET U Apyrue),
ABUratefib BHyTPEHHEro cropaHus, naposas TypbuHa, 6bITOBOM X0N0AUIbHUK, KOHAULMOHEP, TEXHOIOMMUK
No/y4YeHUsA COBPEMEHHbIX MaTepPMaNoB, B TOM YMC/Ie HAHOMATEPMAIOB, U HAHOTEXHO/IOTUM,
3/1eKTpOCTaTUYECKasn 3aLmTa, 3a3eM/IeHne 31eKTPonprMbopoB, KCEPOKC, CTPYIHbIA NpUHTEp,
3/1eKTpOHarpeBaTesibHble MPUHOpPbI, 3/1IEKTPOOCBETUTE/IbHbIE NPUBOPSI, raNbBaHMKA.

11 KNACC
Paspen 4. SnekTpoanHammKa
Tema 3. MarHMTHOe None. INeKTPOMArHMTHaA MHAYKUMA

MocToAHHbIE MarHWUTbI. B3aMmogaeicTeme NocTOAHHbIX MarHMTOB. MarHuTHoe nosne. BeKTop MarHUTHoW
NMHAYKUMK. TTPUHLMN Cynepno3numMmn MarHUTHbIX noaei. JIMHUM MarHUTHOM MHAYKUMK. KapTUHa AUHKIA
MarHUTHOM UHAYKUMW NONA MOCTOAHHbIX MarH1TOB.



MarHuTHOEe noe NPoBOAHMKA C TOKOM. KapTUHa IMHUI MHAYKUMM MArHUTHOMO NOASA AJIMHHOIO NPAMOrO
NPOBOAHMKA M 3aMKHYTOrO KOJIbLLEBOrO NMPOBOAHMKA, KaTyLWKK ¢ TOKoM. OnbIT pcTeaa. Bsaumoaeictene
NPOBOAHMKOB C TOKOM.

Cuna Amnepa, eé Moaynb U HanpasaeHue.

Cwna JlopeHua, eé moaynb U HanpasieHue. [lBUKeHWe 3apsAKeHHOM YacTuLbl B 04HOPOLHOM MarHUTHOM
none. Pabota cunbl JlopeHua.

ABNIeHNE 3N1EKTPOMArHUTHON MHAYKUMM. MOTOK BEKTOPA MAarHUTHON MHAYKUMU. DNEKTPOABUKYLLAA CUa
WMHAYKLUMW. 3aKOH 3N1EKTPOMArHUTHOM MHAYKLuMK Papases.

Buxpesoe anekTpuyeckoe none. 3ﬂ6KTpO,£I,BM)KYLLI,aF| Cnna MHAOYKUUM B NPOBOAHUKE, ABUXKYLLEMCA
NnocTynaTtesibHO B OA4HOPOAHOM MAarHMTHOM MnoJse.

Mpasuno NeHua.

MHAYKTMBHOCTb. AABIEHNE CAMOUHAYKUMN. DNEKTPOABMKYLLAA CUAA CAMOUHAYKLUMMN.
JHeprna MarHUTHOrO MOA KaTyLWKN C TOKOM.

DNeKTpoMarHMTHoe none.

TexHnyeckune yCTpOVICTBa M NpakKTnyeckoe npumeHeHume: NoCToAHHbIe MarHuTbl, 391€KTPOMArHuThbl,
IN1EKTPOABUTaTE/Ib, YCKOPUTENTU S/IEMEHTAPHbIX YaCTUL, MHOYKUNOHHAA NeYyb.

JemoHcTpaunmn

OnbIT dpcTeaa.

OTKNOHEHMe 3NeKTPOHHOro Ny4yKa MarHUTHbIM NONEM.

JIMHUN NHAYKUMWM MarHUTHOTO NOAA.

B3anmogpericteme 4Byx NPOBOAHWUKOB C TOKOM.

Cvna Amnepa.

[Jewnctene cunbl JIopeHUa Ha MOHbI 31EKTPOAMUTA.

fiBneHne sNeKTPOMArHUTHOM MHAYKUUMN.

Mpasuno MeHua.

3aBUCUMOCTb INEKTPOABUIKYLLEN CUMbI MHAYKLUMM OT CKOPOCTU U3MEHEHNA MAarHUTHOMO MOTOKA.
ABneHne camouHAYKLUN.

YUyeHMUYEeCKMin IKCNePUMEHT, TabopaTopHble PaboThbl

MN3yyeHrMe MarHMTHOro NoaA KaTyLIKU C TOKOM.

UccnepoBaHue AencTeBmA NOCTOSHHOMO MarHMTa HA PAaMKy C TOKOM.

UccnepoBaHue ABNEHUA SNEKTPOMATHUTHON MHAYKUMMN.



Pasgen 5. KonebaHua u BOSIHbI
Tema 1. MexaHW4YeCcKne 1 3/IeKTPOMarHUTHble KonebaHua

KonebatesnbHan cuctema. CBoboaHble mexaHU4ecKkne KonebaHusa. FapmoHmyeckme KonebaHus. MNepuog,
YyactoTa, amnanTyaa u gasa konebaHuii. MpyRUHHbBINA MAaATHUK. MaTeMaTU4yecKuin MaaTHUK. YpaBHeHUe
rapMoHMYeCKMX KonebaHui. MNpeBpalleHne sHeprMm NPU rApMoHUYECKUX KonebaHusx.

KonebatenbHbli KOHTYp. CBOBOAHbIE 3N1EKTPOMArHUTHbIE KOIebaHMA B MAEAIbHOM KosiebaTelbHOM KOHTYpe.
AHanorna mexay MmexaHM4eCKMMM U INEKTPOMArHUTHbIMU KonebaHmnammn. Popmyna TomcoHa. 3aKoH
COXpPaHEeHWA SHEePrnn B MAeaNbHOM KonebaTeslbHOM KOHTYpe.

MNpeacraBneHne o 3aTyxaroLWwmx KonebaHusx. BbIHYXXAEHHble MexaHuyeckume KonebaHus. Pe3oHaHc.
BbIHYXAEHHble 3/IeKTPOMArHUTHbIE KonebaHus.

MNepeMeHHbI ToK. CUHYcOMAaNbHbIN NepemMeHHbIN TOK. MOLWHOCTb NepeMeHHOro Toka. AMNIUTYAHOE U
OeNCTByOLLLEeE 3HAYEHWE CUJIbl TOKA U HaNpPAXKEHUA.

TpaHchopmaTop. MpounsBoACTBO, Nepesaya u NoTpebaeHne 31eKTPUYECKON SHEPTMU. IKOIOTUYECKNE PUCKU
npv NPOU3BOACTBE 3/1eKTPO3HEPrun. KynbTypa UCNOAb30BaHUA SNEKTPOIHEPTUUN B MOBCEAHEBHOM KU3HM.

TexHUYecKme yCTPOMCTBA U MPAKTUYECKOE NPUMEHEHME: 3NEKTPUYECKUI 3BOHOK, reHepaTop NeEPeMeHHOro
TOKa, IMHUW 3N1eKTponepeaay.

JemoHcTpaummn

UccnepoBaHne NnapameTpoB KosiebaTenbHOM cucTemMbl (NPYKUHHBINA UM MaTeMaTUYECKUI MaATHUK).
HabnoaeHue 3aTyxatowmx KosiebaHui.

NccnepoBaHWe CBOMCTB BbIHYKAEHHbIX KOlebaHWUM.

HabniogeHune pesoHaHca.

CB0O6OAHbIE 3N1EKTPOMArHUTHbIE KoslebaHuA.

Ocumnnorpammbl (3aBUCUMOCTM CUJIbI TOKA W HAaNPAMKEHUS OT BpeMeHW) ANA 3NeKTPOMArHUTHbIX KonebaHuii.
Pe3oHaHC Npy nocneaoBaTeNbHOM COeAUHEHUN Pe3UCTOPa, KaTyLIKU MHAYKTUBHOCTU U KOHAEeHcaTopa.
Mogaenb NMHUK 3NeKTponepeaaydn.

YyeHMYecKuii sKcnepuMeHT, nabopaTopHble paboThbl

MNccnenoBaHme 3aBUCMMOCTU Nepmnoaa Mmasblix KonebaHuii rpysa Ha HUTK OT AJIMHbI HUTKM W Macchl rpy3a.

WccnepoBaHme nepeMeHHOro ToKa B Lienu 13 Nocnef0BaTe/IbHO COeANHEHHbIX KOHAEHCAToPa, KaTyLIKN 1
pesucropa.

Tema 2. MexaHMYeCcKne U 3NeKTPOMarHUTHble BOJIHbI

MexaHMYecKue BOJHbI, YCN0BUA pacnpocTpaHeHusa. Neproa. CKOpPOCTb pacnpocTpaHeHUs U g IMHa BOJIHbI.
MonepeyHble U NPOJOJIbHbIE BO/IHbI. MHTEpdEepeHuna 1 andpaKkumna mexaHUYeCcKUX BOJH.

3ByK. CKOpOCTb 3ByKa. FPOMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3ByKa.



DNEeKTPOMArHUTHbIE BO/IHbI. YC/I0BUA U3YYEHMA 3/IEKTPOMArHUTHbLIX BOIH. B3aMHasa opueHTaumsa BEKTOPOB
E, B, V B aieKTpoMarHutTHon BosiHe. CBOICTBA 3/1IEKTPOMArHUTHbIX BOJIH: OTPa*KEHWE, MPEIOM/IEHNE,
nonapusauma, andpakuma, nHtepdepeHuma. CKOPOCTb 3/IEKTPOMArHUTHbIX BOJH.

LLIkana 31eKTPOMarHMTHbIX BO/H. NprMeHeHMe 31eKTPOMarHUMTHbIX BOJIH B TEXHUKE U BbITy.
MpUHUMNBI PaaMoCBA3M U TenesnaeHus. Paguonokaums.
DNEeKTPOMarHUTHOE 3arpA3HeHne OKpyKatollei cpeabl.

TexHU4YecKme yCTpoMCTBA U NPAKTUYECKOE NPUMEHEHME: MY3blKa/lbHble MHCTPYMEHTbI, Y1IbTPa3ByKOBas
OMArHOCTMKa B TEXHUKE U MeAULUMNHE, paaap, PaANONPUEMHUK, TENEBU30P, aHTEHHA, TenedoH, CBY-neysb.

JemoHcTpaummn

O6pasoBaHue 1 pacnpocTpaHeHMe NonepeYHbIX U NPOA0bHbIX BOJH.

Konebntoweecs TeN0 Kak MCTOYHUK 3BYKa.

HabntogeHne oTparkeHUA 1 NPeNoMAEHUA MeXaHUYECKUX BOJH.

HabntogeHne nHtepdpepeHuUMmn n andpakLmm mexaHM4ecKux BoJH.

3BYKOBOW pe30HaHC.

HabntogeHune cBA3M rPOMKOCTM 3BYKA W BbICOTbI TOHA C aMMNIUTYA0M M YacTOTON KoebaHui.

UccnenoBaHWe CBOMCTB 3/1EKTPOMAFHUTHBIX BOJIH: OTPAXKEeHWe, NpenoMaeHne, nonapmsauma, andparums,
UHTepdepeHums.

Tema 3. OnTuKa

leomeTpuyeckasa onTuka. MpamonnHeltHoe pacnpocTpaHeHue cBeTa B 04HOPOAHOM cpeae. Jlyd ceeTa.
ToYeyHbI UCTOYHMK CBETa.

OTpa»(eHme cBeTa. 3aKOoHbI OTpa*XeHunA CBeTa. nOCTpOGHI/Ie M306paH(eHMl>'l B NJIOCKOM 3€epKasne.

MpenomneHve cBeTa. 3aKOHbI MpeioMIeHus cBeTa. ABCOMOTHBIN NoKasaTe b NpesomaeHus. NoaHoe
BHYTpeHHee oTparKeHue. MNpeaenbHbli Yroa NONHOMO BHYTPEHHERO OTPaMKEHMA.

Oncnepcua ceeta. CnokHbI cocTas 6enoro ceeTa. Liger.

Cobupatouime u paccensatolme AnMH3bl. TOHKaA NMH3a. POKycHOe pacCcToAHWE U ONTUYECKan CUNa TOHKOMU
NMH3bI. NocTpoeHne 306paskeHnin B COBMPatOLLMX U paccenBatoLLmx NMH3ax. Dopmyna TOHKOW INH3bI.
YBenuueHue, gaBaemoe IMH30M.

Mpeaenbl NpUMEHNMOCTH FEOMeTpMLIECKOVI ONTUKMN.

BosnHoBas onTuKa. UHTepdepeHLma ceeTa. KorepeHTHble MCTOYHUKM. YCNoBMA HABAOAEHUA MaKCUMYMOB U
MWUHMMYMOB B MHTEPPEPEHLIMOHHOMN KapTUHE OT ABYX CMH(}A3HbIX KOFEePEHTHbIX UCTOYHUKOB.

Ondpakuma ceeta. JudpaKuMoHHaA pewéTka. Ycnosme HabatogeHUs rnaBHbIX MaKCMMYMOB MPY NageHnK
MOHOXPOMaTUYECKOro cBeTa Ha ANDPAKLMOHHYIO PeLUETKY.

Monapusauna ceera.



TexHUYecKme yCTPOMCTBA U NPaKTUYECKoe NPUMEHEHME: O4YKM, yna, GoToanmnapaT, MPOEKLUMOHHbIM annapar,
MWKPOCKOTI, Te/IeCKOMN, BOJIOKOHHAA ONTMKa, ANdpPaKLMOHHanA pelléTka, Nnoasapoua,.

JemoHcTpaummn

MpsmonunHenHoe pacnpocTpaHeHne, oTpaXKeHne 1 npenomaeHune ceeta. OnTnyeckne npmbopsl.
MNMonHoe BHyTpeHHee oTparkeHne. Mogenb cBeToBoAa.
NccnepoBaHue CBOMCTB M3006pakeHUi B INH3aX.

Mogenn mMKpockona, Teseckona.

HabnogeHne nHtepdpepeHLnn ceeTa.

HabnogeHune andpakuymm ceeTa.

HabnogeHue aucnepcmm ceeTa.

MonyyeHMe cnekTpa c MOMOLLbIO NPU3MBI.

Mony4yeHne cneKkTpa c NOMOLLbIO AUPPAKUNOHHOM PELLETKN.
HabnogeHue nonapusaumm ceeta.

YUyeHUYeCcKuMii 3KCnepuMeHT, labopaTopHble paboThbl
MN3mepeHune nokasaTens npesiomaeHns cTekna.
NccnepoBaHue CBOMCTB M306pakeHni B INH3aX.
HabnogeHue aucnepcum ceeTa.

Pasgen 6. OcHOBbI CNeLnanbHON TEOPUN OTHOCUTEIbHOCTH

MpaHULbl NPUMEHUMOCTM KNACcCUYECKON MexaHWUKK. MocTynaTbl cneumanbHOM TEOPUN OTHOCUTENbHOCTU:
WHBAPMAHTHOCTb MOAYNA CKOPOCTU CBETA B BAKYYME, NPUHLMN OTHOCUTENIbHOCTM JMHLWITENHA.

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3ameaIeHne BPEMEHU U COKPALLEHME OIUHDI.

3Heprua u UMNyNbC PeNATUBUCTCKOM YacTuULbI.

CBA3b MacCbl C 3HEPTMEN U UMMNYABCOM PENSTUBMUCTCKOM YacTULbl. DHEPrUA NOKOS.

Paspgen 7. KesaHTOBaA ¢pu3mka

Tema 1. dnemeHTbl KBAaHTOBOM ONTUKMU

doToHbl. Popmyna MNnaHKa cBA3M 3Heprum GOTOHA C ero 4acToTon. IHeprua U UMNyabc GoToHa.

OTKpbITME U uccneagoBaHme potoaddekrta. OnbiTol A. I'. CToneToBa. 3akoHbl poToadPeKTa. YpaBHeHUEe
AnHwTeMnHa ana potoadpdeKkTta. «KpacHasa rpaHmnua» dotoadoeKra.

[Jasnexune ceeta. OnbiTol 1. H. Nlebenesa.

Xrmunyeckoe aencreume caeTa.



TexHUYecKme yCTPoMCTBa U NpaKkTUYeckoe npumeHeHue: GpoToaieMeHT, GoToaaTUMK, CoNHeyHan baTapes,
cBeToaMoL.

JemoHcTpaummn

®oT03PPEeKT Ha YCTaHOBKE C LMHKOBOM NAACTUHOMN.
NccnepoBaHue 3aKoHOB BHelwHero ¢potoaddeKra.
Csetoaunog,.

ConHeyHan HaTapes.

Tema 2. CTpoeHue aToma

Mogenb aToma TomcoHa. OnbITbl Pesepdopaa no paccesHUIo a -4acTul,. MnaHeTapHas mogenb aToma.
MoctynaTbl Bopa. U3nyyeHune u nornoweHne GOTOHOB NPU Nepexoae aToma C O4HOMO YPOBHA SHEPTrUU Ha
Apyroi. Buabl cnexktpos. CnekTp ypoBHel sHeprum aToma Bo40poAa.

BosiHOBbIe CBOMCTBA YacTuL,. BonHbl ae bpoinsa. KopnyckynspHO-BOHOBOM Ayanv3m.
CnoHTaHHOE U BbIHYXAEHHOE U3/TyYyeHue.

TexHuyecKkne YCTpOIzCTBa N NPakKTU4yeCKoe NpuMeHeEHNE!: CI'IEKTpaﬂbeIﬁ aHanuns3 (Cl'leKTpOCKOI'I), nasep,
KBaHTOBbIM KOMNblOTEP.

JemoHcTpaunm

Mogenb onbiTa Pesepdopaa.

OnpepeneHune onHbI BOAHbI 1a3epa.

HabnioaeHue AnHenyaTbIX CNEKTPOB U3NYYEeHUA.
Nasep.

YUYeHUYeCcKuMii IKCNePUMEHT, labopaTopHble paboTbl
HabnioaeHue nnHeyaToro cnekTpa.

Tema 3. ATomHOe a4po

IKCMEepPUMEHTbI, [l0Ka3bIBaOLLME CAOKHOCTb CTPOEHUA Aapa. OTKPbITUE PaaNOaKTUBHOCTMU. OnbITbl
Pesepdopaa no onpegeneHuio coctaBa pPaanoakTMBHOIO Usnyderus. CeoicTea anbda-, 6eta-, ramma-
n3nydeHua. BamaHue paanoaKkTUBHOCTM Ha KMBble OPraHU3Mmbl.

OTKpbITME NPOTOHA U HENTPOHA. HyknoHHaa moaenb agpa lNenseHbepra—MBaHeHKo. 3apsag aapa. Maccosoe
yuncno agpa. M3otonsl.

Anbda-pacnag,. INeKTPOHHbIV 1 NO3UTPOHHBIN beTa-pacnad. lamma-usnyyeHune. 3aKoH PaLMOaKTUBHOMO
pacnaga.

JHeprua cBA3M HYKJOHOB B Aape. AaepHble cubl. ledeKT macchl aapa.

ApepHble peakuuu. [leneHne n cHTes aaep.



ApepHbln peakTop. TepmoagepHblii cuHTes. Mpobaembl M NepcneKkTUBbI AAePHON SHePreTUKM. IKoNornyeckne
acrneKTbl AAePHOW SHEPreTUKN.

dnemeHTapHble Yactuubl. OTKPbITME NO3UTPOHA.
MeToab! HabtoAeHWA U perncTpaLmm 3ieMeHTapHbIX YacTuLL.
dyHAaMeHTabHble B3aMMoaencTemsA. EQMHCTBO GM3MYECKON KapTUHBI MUpa.

TexHuYecKme yCTPOCTBa M NpaKTUYecKoe NpUMeHeHue: A03UMeTP, Kamepa BuUabcoHa, AaepHbI peakTop,
aToMHasa bomba.

JemoHcTpaunm

CUYETUYMK MOHU3MPYIOLLUX YaCTUL,

YUyeHMUYEeCKMin IKCNePUMEHT, 1abopaTopHble paboTbl

NccnepoBaHue Tpekos YacTul, (Mo rotoebim ¢poTorpadumam).

Pasgen 8. InemeHTbl aCTPOHOMUU U aCTPODU3UKNU

STanbl pa3BuUTMA acTpoHOMMUMK. [pUKNagHOE N MMPOBO33pPEHYECKOE 3HAaUYEHNE aCTPOHOMMUMN.
Buga 38é3gHoro Heba. Co3Be3ama, ApKMe 3BE34bl, NIAHETbI, UX BUANMOE ABUKEHUE.
ConHeyHas cuctema.

ConHue. ConHeYyHaa akTUBHOCTb. NICTOYHUK aHeprun ConHua v 38€34. 3Bé34bl, UX OCHOBHbIE XapaKTEPUCTUKN.
[dnarpamma «cneKkTpanbHbI KNAcC — CBETUMOCTbY. 3BE3Abl MaBHOM NOCNEA0BATENbHOCTU. 3aBUCUMOCTb
«Macca — CBETMMOCTb» A5 3BE37, raBHOW NocnenoBaTebHOCTU. BHyTpeHHee cTpoeHue 38€34. CoBpeMeHHbIe
npeacTaBAeHNA O MPOUCXOKAEHUN 1 3BooLMM ConHua 1 3B€34. ITanbl }KMU3HM 3BE3A.

MneuHbi NMyTb — Hawa ManakTmka. NonoxkeHue n geukeHne ConHua B Nanaktuke. TUMbl ranakTuK.
PaguoranakTukm n KBasapsbl. Y€pHble Ablpbl B A4paX FaNakTUK.

BceneHHas. PaclwmpeHune BceneHHol. 3akoH Xab6na. PasberaHue ranaktuk. Teopua bosbluoro B3pbisa.
PenukToBoe nsnyyeHue.

MacwTtabHas cTpyKTypa BceneHHol. MeTaranakTuka.
HepeluéHHble Npobsiembl aCTPOHOMUMN.
YuyeHunyeckme HabntoaeHun

HabntoaeHns HeBOOPYKEHHbBIM F/1a30M C UCMO/Ib30BAaHUEM KOMMbIOTEPHbIX MPUIOKEHUIN N5 onpeaeneHus
NonoXKeHna HebecHbIX 06 LEKTOB Ha KOHKPETHYIO AaTy: OCHOBHble co3Be3auMa CeBepHOro NonyLwapus 1 apkue
3BE34bl.

HabnoaeHua B Teneckon JlyHbl, naaHet, MaeyHoro Mytu.
Ob6obujatouiee noBTopeHne

Posnb pU3NKM 1M aCTPOHOMUKN B SIKOHOMUYECKOMN, TEXHONOTMYECKOM, COLMANBbHOM U 3TUYeCcKon chepax
AeATeNbHOCTM YenoBeKa, Posib U MecTo GM3NKKN M aCTPOHOMUM B COBPEMEHHOMN HAYYHOM KapTUHE MUPa, POJb



dusnyeckoii Teopun B GoOpMMPOBaHUM NpeacTaBNeHUN O GUINYECKOM KapTUHE MUPA, MeCcTO GU3NYECKOM
KapTMHbI MMpa B 0bLLeM pALy COBPEMEHHbIX eCTECTBEHHO-HAYYHbIX NpeacTaBieHuii 0 Npupoae.

MenpegmeTHble CBA3MU

M3yyeHue Kypca ¢pusnkm 6a3oBoro ypoBHA B 11 Knacce ocyLwecTBAAETCS C Y4ETOM coaepiKaTe/bHbIX
MeXKMnpeameTHbIX CBA3EM C Kypcammu maTeMaTuKK, 6MOI0rMKn, XMMUK, reorpadumn M TEXHONOTUM.

MeKnpeaMeTHble NOHATUA, CBA3aHHbIE C U3yYeHNeM MEeTOA0B Hay4YHOro No3HaHWA: ABJAEHME, HayUHbI GaKT,
rmnotesa, pusnyeckas BeiMunHa, 3aKoH, Teopus, HabloaeHMe, SKCNEPUMEHT, MOAEIMPOBaHUE, MOAE/b,
nsmepeHue.

MaTemaTuKa: pelueHe CUCTEMbI YPaBHEHWI, TPUTOHOMETPUYECKME GYHKLMUN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHreHC, OCHOBHOE TPUTOHOMETPMYECKOE TOXAECTBO, BEKTOPbI M UX MPOEKLMM Ha OCM KOOPAMHAT,
C/IOXEHWE BEKTOPOB, MPOM3BOAHbIE 31eMEHTapHbIX QYHKLMI, NPU3HAKKU Noao6us TPeyrosbHUKOB,
onpegeneHve Naowagmn naockmux euryp n obbéma Ten.

Buonoruns: anekTpuyeckne ABNEHUA B }KUBOW NpUpoae, KosebaTebHble ABUKEHUS B X} KUBOW Npupoae,
ONTUYECKUE ABMIEHUSA B }KMBOWN NpUpoAe, AENCTBME pagMaLMn Ha XKMUBble OpraHU3MbI.

XMmuA: cTpoeHne aTOMOB U MOJIEKYJT, KPUCTAIIMYECKaAA CTPYKTYpa TBEPAbIX TeN, MexaHU3mbl 0bpa3oBaHuA
KPUCTANINYECKOW PELIETKM, CNEKTPAIbHbIN aHaNN3.

leorpadua: MarHUTHblE NOAKOCA 3eMAK, 3a1€KN MAarHUTHBIX Pya, GOTOCbEMKA 3€MHOI NOBEPXHOCTH,
npeackasaHue 3emaeTpaceHui.

TexHoNorns: NMHUKN 3NeKTponepeaay, reHepaTop NepemeHHOro ToKa, 31eKTpoasuraTe b, MHAYKLUMOHHAA
neyb, pagap, paanonpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neuyb, NPOEKUMOHHbIN annaparT,
BOJIOKOHHasA ONTUKa, coNHeYHan baTapes.



MNMJAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NMPOTPAMMBbI NO ®U3MKE HA YPOBHE CPEAHETO OBLLEIO
OBPA3OBAHNA

OcBoeHue yyebHoro npeameta «Pu3mKka» Ha ypoBHe cpeaHero obuiero obpasoBaHus (6a3oBblit ypoBeHb)
OOMKHO obecneynTb AOCTUNKEHME CNeAYIOLMX TUYHOCTHbIX, MeTanpeaMeTHbIX U NpeamMeTHbIX
o06pasoBaTeNbHbIX pe3ynbTaToBs.

NIMYHOCTHbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHUA y4ebHoro npegmerta « PM3nKa» A0/KHbI OTPAXKaTb FOTOBHOCTb U
CnocobHOCTb 0byYatoWMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHOM BHYTPEHHEN MO3ULMEN TIMYHOCTH,
CUCTEMOM LLeHHOCTHbIX OPUEHTALMI, NO3UTUBHbIX BHYTPEHHWUX yHeXAeHMI, COOTBETCTBYIOLLMX TPaANLUMOHHbIM
LLEEHHOCTAM POCCUIMCKOro 06LLECTBA, PACLUMPEHNE }KM3HEHHOTO OMbITa M ONbITa AEATENbHOCTU B MpoLecce
peannsaumm oCHOBHbIX HanpaB/AeHNM BOCNUTaTeIbHOM AeATENbHOCTU, B TOM YUC/IE B YaCTH:

1) rpaxkaaHCKOro BOCNMUTaHUA:

e CcHOPMMPOBAHHOCTb rPaXKAaHCKOMN MO3MLIMK 06YYaIOLLLErOCA KaK aKTUBHOTO M OTBETCTBEHHOTO Y1eHa
poccuinckoro obLecTsa;

L NPpUHATUE TPAANLIMOHHbIX o6u.|,et|en03eqecr(mx F'YMaHUCTUYECKUX N JeMOKPaTUYECKUNX Ll,eHHOCTEI\/‘I;

® [OTOBHOCTb BECTU COBMECTHYIO AeATeNbHOCTb B MHTEpecaXx rpaxaaHcKkoro obuiecTsa, y4acTsoBaTh B
camoynpas/ieHUn B 0bpa3oBaTe/IbHON OpraHu3aumm;

® yMeHue B3aMMO,£I,elzCTBOBaTb C coumanbHbIMN MHCTUTYTAaMU B COOTBETCTBUU C UX d)yHKLI,VIFIMM n
Ha3Ha4vyeHunem;

® T[OTOBHOCTb K 'YMaHUTapHOM U BOJIOHTEPCKOM AeATENbHOCTH;
2) NaTPMOTMYECKOro BOCMUTAHMUA:
chopMMUPOBaAHHOCTb POCCUIMCKON rpakaaHCKoM MAEHTUUYHOCTM, NAaTPUOTUIMA;

L LEeHHOCTHOE OTHOLWEHWME K TroCyaapCTBEHHbIM CMMBOJIaM, AOCTUXKEHUAM pOCCMﬁCKMX yHéHbIX B
obnactu ¢M3MKVI N TEXHUKU;

3) AyXOBHO-HPaBCTBEHHOIO BOCMUTAHUA:
e chopMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHMA, STUYECKOro NoBeAeHUs;

e crnocobHoCTb OLUEeHnBaTb CUTYaLLMIO U NPUHNMATb OCO3HaHHbIE peLlleHnA, OPUEHTUPYACb Ha MOPaIbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM YUC/e B AeATEe/IbHOCTU YYEHOTO;

e 0OCO3HaHWe INYHOro BKaAa B NOCTPOEHME YCTONUMBOro Byayluero;
4) 3CcTeTUYECKOro BOCNUTaHuA:

e 3CTeTMYecKoe OTHOLIEeHME K MUPY, BKIOYasA 3CTETUKY Hay4YHOro TBOpYECTBa, NpUcyLero ¢pusmndeckom
HayKe;

5) TpyaoBoro BocnutaHums:



® VHTepec K pa3nyHbim chepam NpopeccUoHanbHOM AeATENBHOCTU, B TOM YNCEe CBA3AHHbIM C
dU3NKOM N TEXHUKOW, yMEHME COBEpLLIATb 0CO3HAHHbIN Bbl6op byayluen npodeccnn n peannsoBbiBaThb
cobCcTBEHHbIE KM3HEHHbIE NJ1aHbI;

® [OTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMio M camoobpa3oBaHUIo B 061acTh PUINKM HA NPOTAKEHUU
BCEM KU3HMU;

6) 9K0/I0rMYEeCcKOro BOCMUTaHUA:

e cPOPMMPOBAHHOCTb IKOMOIMUYECKOM KYNbTypbl, 0OCO3HAHME rN06aNbHOIO XapaKTepa 3KON0rMYECKUX
npobnem;

® [MJIaHWpPOBaHME N OCyLllecTBieHne AEﬁCTBMVI B Opr)KaI-OLLI,EI‘;I cpene Ha OCHOBE 3HaHMA LI,EI'IEl\/'I
yCTOVi‘-IMBOFO pa3BnUTUA YenoseyecTtsa,

®  pacliMpeHUe onbITa AeATENbHOCTM 3KO0MMYECKOM HanpaB/IEHHOCTM Ha OCHOBE MMEIOLLUXCS 3HAHUM
no ¢pu13uke;

7) UEHHOCTM Hay4YHOro NO3HaHUA:

e cHOPMUPOBAHHOCTb MUPOBO33PEHMA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUA
$U3NYECKON HaYKK;

® OCO3HaHue LueHHOCTU HayHHOVI AeATeNbHOCTU, TOTOBHOCTb B npouecce nlyvyeHumA d)VIBVIKVI
OCyLecTBNATb NPOEKTHYHO U NCCNeA0BATE/NIbCKYIO OEATE/IBHOCTbD MHOUBUAYA/ZIbHO U B rpynne.

METAMNPEAMETHbDIE PE3Y/IbTATDI

Mo3HaBaTeNbHble YyHUBepcaabHble y4ebHble aeicTeua

basoBble fiorMyeckue aencTema:
®  camocToATeNbHO GOPMYIMPOBATL M aKTyaM3nMpoBaTh Npobaemy, paccmaTpmBaTb €€ BCECTOPOHHE;
e onpeaenATb LENn AeATeNbHOCTU, 3aaBaTh MapaMeTPbl U KPUTEPUM UX AOCTUIKEHUS;
®  BbIABAATb 3aKOHOMEPHOCTM U NPOTUBOPEYUNA B pacCMaTPUBaEMbIX GU3UYECKUX ABNEHUAX;

e paspabaTtbiBaTb NaaH pelleHna NPobaembl C YYETOM aHaIM3a UMEIOLLIMXCA MaTepuasibHbIX 1
HemaTepuasbHbIX Pecypcos;

L BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLLeHNBATb COOTBETCTBMNE PE3yN1bTaTOB LL,eN1AM, OUEHNBATb
PUCKU I'IOCﬂe,CI,CTBVIﬁ AeATENDbHOCTU;

®  KOOPAWMHUPOBATb M BbIMNOMHATL PaboTy B YyCAOBUAX PeaNbHOro, BUPTYa/IbHOIO U KOMBUHUPOBAHHOIO
B3aMMOAENCTBUA;

e pa3BMBaTb KPEaTMBHOE MbILLEHME NPU PELLIEHUMN KMU3HEHHbIX Npobaem.
BasoBble nccnegosaTesibCkue AencTema:
e B/aAeTb HAyYHOW TEPMUHONOTUEN, KNHOUEBbIMU NOHATUAMM N MeToAaMKN GU3MYECKON HayKMK;

e B/lageTb HaBblKamM y4ebHO-UCCen0BaTENbCKOW M NPOEKTHOW AeATe/IbHOCTU B 061acT GU3UKMY,
CNOCOBHOCTbIO U TOTOBHOCTbIO K CAMOCTOATE/IbHOMY MOUCKY METOA0B pelleHns 3a4a4 ¢p13ndeckoro
coAepaHna, NPUMEHEHUNIO Pa3IMYHbIX METOA08B NO3HaHUS;



BN1AAETb BUAAMM AEeATENbHOCTM NO NOSYYEeHUIO HOBOTO 3HAHWUSA, ero MHTepnpeTaLmu,
npeobpa3oBaHM1IO U NPUMEHEHUIO B Pa3INYHbIX y4eBHbIX CUTyaLMAX, B TOM YMC/IE NPU CO34aHUU
y4ebHbIX NPOEKTOB B 06/1acT PU3UKY;

BbIABNATL MPUUYNHHO-CIEACTBEHHbIE CBA3U W aKTYaIM3MPOBATb 33434y, BblABUraTb rMnoTesy eé
peLeHus, Haxo4MTb apryMeHTbl A5 40KA3aTeIbCTBA CBOMX YTBEPKAEHMWI, 3a4aBaTb NapamMmeTpbl 1
KpUTEPUU peLLeHns;

aHanM3MpPOoBaTb NOyYeHHbIE B XO4e pelleHMa 3aa4mM pe3ynbTaTbl, KPUTUYECKM OLEHMBATb UX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb USMEHEHWE B HOBbIX YC0BUAX;

CTaBUTb M GOPMYANPOBATL COBCTBEHHbIE 3a434M B 06pa30BaTeIbHOWN AEATENBHOCTH, B TOM YMC/E NPU
n3yvyeHun GU3nKu;

0aBaTb OLEHKY HOBbIM CUTYaLUAM, OLeHNBaTb MPUOBPETEHHDIN ONbIT;

YMETb NepeHoCUTb 3HaHUA No GU3NKe B NPAKTUYECKYI0 061aCTb KU3HEAEeATENbHOCTH;
YMETb MHTErpnpoBaTh 3HaHWUA U3 Pa3HbIX NpeaMeTHbIX obnacrei;

BblABMraTb HOBbIE AU, NpeanaraTb OPUrMHabHbie MOAXOAbl U pelleHus;

CTaBUTb I'lp06}'IEMbI M 3a4a4yun, gonyCcKkarouwme anbTepHaTUBHbIE PELUEHUA.

PaboTta c Hpopmauymei:

B/1aAeTb HaBblKamu NosydeHns nHGopmaumm GU3nMYeckoro cogep*aHmnsa U3 UCTOYHUKOB PasHbIX
TUMNOB, CAMOCTOATENbHO OCYLLECTBAATb NMOWUCK, aHaIN3, CUCTEMATM3ALLMIO M MHTePMpeTaLmio
MHPOPMaLINK Pa3AUYHbIX BUAOB 1 GOPM NpeacTaBieHUs;

oueHnBaTb 4O0CTOBEPHOCTb MHd)OpMaLI,VIM,'

NCNonb30BaTb cpeAcTBa MHOOPMALMOHHBIX U KOMMYHUKALIMOHHbIX TEXHO/IOTUIA B PELLeHUn
KOTHUTMBHbIX, KOMMYHUKATUBHbIX U OpraHM3aLMOHHbIX 33434 ¢ cobatogeHnem TpeboBaHNit
3ProHOMUKK, TEXHUKM BE30MacHOCTH, TMrMeHbl, pecypcocbepekeHmns, NPaBoBbIX U STUHECKUX HOPM,
HOpM MHPOPMALMOHHOM be3onacHoCTY;

€O34aBaTb TEKCTbl GM3NYECKOrO CoAEPKAHMA B PA3ANYHbIX GOPMATAX C Y4ETOM Ha3HaAYEHUA
MHOOPMALUK U LLeNeBOW ayaUTOPUM, BbIBUPAA oNTMMAbHYIO GOopMy NpeacTaBAeHNA U
BM3yaNM3aLmm.

KOMMYHMKaTUBHbIE YHMBEPCA/bHblE yyebHble AelCTBUA:

OCyLLEecTBAATb 0bLLeHNe Ha ypoKax GU3NKM U BO BHEYPOYHON AeATE/IbHOCTY;

pacno3sHaBaTb NPEeANOChIIKM KOHGNKTHBIX CUTYaLMA U CMATYATb KOHPANKTI;

pa3BEPHYTO M IOTMYHO U3/1araTb CBOKO TOYKY 3PEHUA C UCNONb30BAaHMEM A3bIKOBbIX CPEACTB;
NOHMMaTb U UCNO/1b30BaTb NPENUMYLLECTBA KOMaHAHOW N UHANBUAYAbHOM PaboThl;

BbIOMPATb TEMATUKY M METOAbl COBMECTHbIX AENCTBUI C YYETOM OBOLUNX MHTEPECOB M BO3MOXKHOCTEMN
KaK[,0ro YaeHa KONNEKTUBA;



® [pPUHMMaTb LLe/IM COBMECTHOW AeATeNbHOCTM, OPraHN30BbIBaTb M KOOPANHNPOBATL AEWUCTBUA NO eé
OOCTUNKEHMIO: COCTaBNATb NNaH AeNCTBMIA, pacnpeaenaTb POAN C YYETOM MHEHWUI YYaCTHUKOB,
obcy»aaTb pesybTaTbl COBMECTHOM paboTbl;

®  OLEHMBATb KAYECTBO CBOErO BK/A34A M KaXKA0ro y4aCTHMKA KOMaHAbl B 00K pe3yabTaT no
pa3paboTaHHbIM KpUTEPUAM;

® [pegnaratb HoBble NPOEKTbI, OULEHNBATb Uaen C Nno3numnnm HoBU3HbI, OPUTMHANIBHOCTW, I'IpaKTI/I‘-IECKOVI
3HAa4YNMOCTHU,;

® OCyWwecCcTB/ATb NO3UTUBHOE CTPpaTeErM4eckoe noseaeHne B Ppas3/INnvyHbIX CUTYaULUAX, NPOABNATb
TBOPYECTBO U Boo6pa>KeHv1e, 6bITb MHUUNATUBHbIM.

PerynatneHble yHMBepCcanbHble yuebHble geicTBna
CamoopraHusaumsa:

® CaMOCTOATE/IbHO OCYyLLEeCTB/IATb NO3HABATE/IbHYIO AEATE/IbHOCTDL B obnactu d)VI3MKM n aCTpoOHOMUMN,
BbIABNATb I'IpOG/'IEMbI, CTaBUTb U d)OpMy}'IMpOBaTb COb6CTBEHHbIE 3a4auun;

®  CaMOCTOATE/IbHO COCTaBAATb MJ1aH PeLEeHUA PACYETHbIX U KAYeCTBEHHbIX 33434, NiaH BbINOJHEHUA
NpaKTUYecKom paboTbl C YYETOM UMEIOLLIUXCA PECYPCOB, COBCTBEHHbIX BO3MOXKHOCTEN U
npeanoyYTeHni;

®  [aBaTb OLEHKY HOBbIM CUTYaLMAM;

®  pacwupATb PaMKK y4ebHOro npeameTa Ha OCHOBE JIMYHbIX MPesnoYTeHW;

e JenaTb OCO3HaHHbIN BbIBOP, apryMeHTUpPOBaTh ero, 6paTb Ha cebAa OTBETCTBEHHOCTb 3a PelleHue;
®  OUEHWBaTb NPUOBPETEHHDIN ONbIT;

e cnocobcTBOoBaTb GOPMMPOBAHNIO U MPOABAEHMIO IPYAULIMKN B 061aCTU GU3MKKM, NOCTOAHHO NOBbILWATD
cBOW 0bpa3oBaTe/ibHbIN U KYNbTYPHbIN YPOBEHb.

CaMOKOHTpO}'Ib, 3MOLI,MOHaI'IbeIﬁ UHTENNEKT:

®  [aBaTb OLLEHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLEHMBATb COOTBETCTBUE
pe3ynbTaToB Uensam;

®  BNAAETb HAaBblKAMM NO3HABATENIbHOMN pedeKCUM KaK 0CO3HaHMA COBEPLUIAEMbIX AENCTBUI U
MbICAUTENbHBIX MPOLLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUM;

®  1CMOAb30BaTb NPUEMbI pedaeKCUn AN OLEHKN CUTyaL MK, Bbibopa BEPHOIO peLleHns;
® YMEeTb OLLEHMBATb PUCKU U CBOEBPEMEHHO NPUHUMATb PELLEHMA NO UX CHUNKEHUIO;

®  MPWHMMaTb MOTMBbI M apPryMeEHTbI APYrMX NPU aHaM3e Pe3yibTaToB AeATENbHOCTH;

® npuUHMMaTbL cebs, NOHMMasA CBOWM HEeAOCTAaTKN U AOCTOMHCTBA;

® MPUHMMaTb MOTMBbI M aPryMeEHTbI APYrMX NPU aHaM3e Pe3ybTaToB AEATENbHOCTH;

® MpW3HaBaTb CBOE NPaBO W NPaBO APYr1X Ha OWWBKK.



B npouecce 4OCTUMKEHWNA NMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUA NPOrpammbl No GU3KNKe 414 YPOBHA CpeaHero
06u1ero o6pa3oBaHua y 06y4alOLLMXCA COBEPLIEHCTBYETCA SMOLMOHA/bHbIN MHTENNEKT, Npeanonaraoumii
chopMMpPOBAHHOCTD:

®  CaMOCO3HaHWA, BK/OYAIOLLEro cNocobHOCTb MOHMMATL CBOE SMOLMOHANLHOE COCTOAHME, BUAETb
Hanpae/aeHUs pa3BUTUA COBCTBEHHOM 3MOLMOHaNbHON cdepsbl, bbITb YBEPEHHLIM B CebE;

® CaMoperyanpoBaHMA, BKNOUYAIOLLErO CAMOKOHTPO/Ib, yMEHWNE MPUHNUMATb OTBETCTBEHHOCTb 3a CBOE
noeegeHue, CNoCOBHOCTb afanTUPOBATLCA K IMOLMOHAbHBIM U3MEHEHUAM U MPOABAATb TMOKOCTb,
6bITb OTKPbITEIM HOBOMY;

e  BHYTPEHHEel MOTUBALMK, BKAIOYAIOLLEN CTPEMJIEHWNE K AOCTUNKEHUIO LLEe/IN U YCNEXY, ONTUMU3ZM,
MHULMATUBHOCTb, YMEHME AeNCTBOBATb MCXOAA U3 CBOUX BO3MOXKHOCTEN;

®  3MMNaTUMN, BK/IKOYaOLLLEN CnOCOBHOCTb MOHMMATb 3MOLMOHAIbHOE COCTOAHME APYIUX, YYUTbIBATb €ro
npw ocyLecTBAeHNN 06LLLEeHMA, CNOCOBHOCTb K COYYBCTBUIO U CONEPEXUBAHNIO;

® COouWanbHbIX HaBblKOB, BKAKOYaOWUX CcnocobHoCTb BbICTPanBaTb OTHOLWEHWA C APYTMMU NHOAbMU,
3a60TVITbC’r'I, NPOABAATb MHTEPEC U Pa3pewaTb KOHd)J'II/IKTbI.

MPEAMETHbIE PE3Y/IbTATHI

K KoHUy 06y4yeHus B 10 knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE A0KHbI OTPaXKaTb
cboOpMMPOBAHHOCTb Y 0OYYaIOLLMXCA YMEHUIA:

e  [1eMOHCTPUPOBATb Ha NpUMeEpPaXx pPosib U MecTo GU3MKN B GOPMUPOBAHUM COBPEMEHHOM Hay4yHOM
KapTWHbI MMpPa, B Pa3BUTUN COBPEMEHHOMN TEXHUKM U TEXHOIOTUI, B NPaKTUYECKOW AeATeIbHOCTU
nogen;

®  YUMTbIBATb rPAHULLbI TPUMEHEHUSA N3YYeHHbIX PU3NYECKMX MoZesei: MaTepuanbHan TOUKa,
MHepuManbHan cMcTema OTCYETa, abCcoNOTHO TBEPAOE TENO, MAeasbHbIN ras, MOAe N CTPOEHUA ra3os,
KUOKOCTEN U TBEPAIX TE/, TOUEYHbI SNEKTPUYECKUIA 3apag, NpU peleHnn GU3nYeckmx 3aay;

® pacnosHaBaTb pM3nYeCKUe SBEHUS (NPOLECCHI) U 0OBACHATDL MX HA OCHOBE 3aKOHOB MEXaHUKMU,
MOJIEKYNAPHO-KMHETUYECKOM TEOPUM CTPOEHMA BELLECTBA U 3/IEKTPOAMHAMMKMN: PABHOMEPHOE U
paBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKEHWNE, cCBOBOAHOE NafeHUE TeN, ABUKEHNE NO OKPYKHOCTH,
nHepuus, B3ammogeiicteme Ten, andodysunsa, 6poyHOBCKOE ABUKEHWNE, CTPOEHMUE KUAKOCTEN U
TBEPAbIX TN, U3MeHeHMe 06bEMa Ten Npu HarpeBaHUM (OxnaxaeHUu), TeNN0BOE PaBHOBECHUE,
ncnapeHue, KOHAEHCaUMA, NAaBAEHNE, KPUCTANIN3AUMS, KUTNIEHME, BNAXKHOCTb BO34yXa, NOBbIWEHNE
[aB/IeHNA ra3a NpuM ero HarpeBaHWM B 3aKPbITOM COCYAEe, CBA3b MeXAy NapaMeTpamm COCTOSHUA ra3a
B M30MpPOLLECCax, /1eKTpM3aLmA TeN, B3aMMoaeNCcTBue 3apsaaos;

®  ONWCbIBaTb MEXaHWYECKOE ABUMKEHWNE, UCNO/b3ya GpU3MUECKMEe BeIMUNHDBI: KOOpAMHATA, NyTb,
nepemelLeHne, CKOPOCTb, YCKOpeHWe, Macca Tena, Cuia, UMNy/bC Tea, KNHeTUYEeCKas aHeprus,
noTeHumaabHas aHeprua, MexaHnyeckas paboTta, MexaHMYecKana MOLWHOCTb; NPW ONUCAHUK
NPaBWIbHO TPAKTOBATb PUINYECKMIA CMbIC/T UCMOIb3YEMbIX BEJIMYUH, UX 0603HAYEHUA U eANHULbI,
HaxoanTb GOPMYbl, CBA3bIBatOLME AAHHYIO GU3NYECKYIO BEIMYMHY C APYTMMU BEIMYMHAMM;

®  OMMCbIBaTb M3YYEHHbIE TEM/OBbIE CBOCTBA TeN U TEMNJ/I0BbIe ABAEHMA, UCNOJb3yA dU3nUecKkune
BE/IMUYMNHBI: AaB/eHMe ra3a, TeMnepaTypa, CPeaHAs KUHETUYECKaA SHepPrua XaoTUYECKOro ABUKEHUS
MOJIEKY/, CpeAHeKBaapaTUYHanA CKOPOCTb MOJIEKY/, KOIMYECTBO TeMN/I0Tbl, BHYTPEHHANA SHeprus,
paboTa rasa, KoadpPULMEHT NONE3HOro AENCTBUA TEMNIOBOrO ABUTATENNA; MPU ONUCAHUM MPABUIBHO



TPaKTOBaTbh GU3MYECKMIA CMbICA UCMO/b3YEMbIX BENUYUH, MX 0603HaYEHUA U eANHULbI, HAXOAMUTb
dbopmybl, CBA3bIBAKOLLME AAHHYIO QU3NYUECKYIO BENNUYMHY C APYTMMU BEMYMHAM;

OMNUCbIBATb M3YYEHHbIE 3/IEKTPUYECKME CBOICTBA BELLECTBA U INEKTPUYECKUe ABNeHUs (npouecchl),
Ncnosb3ysa GpU3nYECKME BENMUYNHDI: SNEKTPUYECKUI 3apAs, SIEKTPUYECKOE NoJe, HaNPAXKEHHOCTb
nons, NOTEHUMaN, Pa3HOCTb NOTEHL,MANOB; NPWU ONUCAaHMM NPABUABHO TPAKTOBATb GU3UYECKUI CMbICA
NCNONb3yeMblX BEIMYMH, UX 0603HAUYEHNA N eANHULLbI; YKa3blBaTb GOPMY/ibl, CBA3bIBAIOLLME AAHHYHO
dU3NYECKYIO BEANYNHY C APYTMMU BEIMYUHAMMU;

aHanu3MpoBaTb PU3NYECKME NPOLECCHI U ABNEHUSA, UCNONb3YA GU3MUYECKME 3aKOHbI M NPUHLMMbI:
3aKOH BcemunpHoro TaroteHus, |, Il u |l 3akoHbl HbIOTOHA, 3aKOH COXPaHEHWUS MEXAHUYECKOM SHEpPrun,
3aKOH COXpPaHEeHUss UMNYAbCa, NPUHLMM CYNepno3nLmMm cua, NPUHLMN PaBHOMNPaBUSA UHEePLUMaNbHbIX
CUCTEM OTCUYETA, MONEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMA BELLECTBA, ra30Bble 3aKOHbI, CBA3b
cpeAHen KWHETUYECKOM SHEPTUN TEMNIOBOTO ABUXKEHMA MOJIEKY/ C aBCO/IIOTHON TemnepaTypon,
nepBbI 3aKOH TePMOAMHAMMKM, 3aKOH COXPaHEHMA 3/IEKTPUYECKOro 3apAaa, 3akoH KynoHa, npu aTom
pa3nunyaTb CNOBECHYIO GOPMYIMPOBKY 3aKOHA, er0 MaTEMAaTMUYECKOE BblpParkeHMe 1 yC0BUA (rpaHuLLbl,
obnactn) npUMeHnUMocTy;

06bACHATL OCHOBHbIE NPUHLMMNbI AEWCTBMA MALIWUH, MPMBOPOB M TEXHUYECKMX YCTPOMCTB; pa3anyaTtb
ycnoBus nx 6@30NacHOro UCNoAb30BaHUA B NOBCEAHEBHOM KU3HU;

BbIMNOHATbL 3KCMEPUMEHTbI N0 UCCAEA0BaHUIO GUINYECKUX ABNEHUIA N NPOLLECCOB C UCMO/Ib30BaHUEM
NPAMbIX MU KOCBEHHbIX U3MEPEHUI, Npu 3TOM GpopMyMpoBaTb npobaemy/3agady u runotesy yuebHoro
3KcnepumeHTa, cobupaTb YCTaHOBKY U3 NpeaNnoXKeHHoro obopyaoBaHmsa, NPoBoAUTb ONbIT U
dbopmynnposaTh BbIBOAbI;

OCYLLECTBAATbL NPAMbIE U KOCBEHHbIE U3MePEeHUA GUINYECKUX BESIMUYUH, NPU 3TOM BbIBUPaTb
ONTMMaIbHbIA CNOCO6 U3MEPEHUA U UCMONb30BATb N3BECTHbIE METOAbI OLLEHKM NOrPELIHOCTEN
N3MepeHuit;

nccneaoBaTb 3aBUCUMOCTU MeXAY GU3NYECKMMU BENUYUHAMM C MCMONB30BAHUEM MPAMbIX
N3MepPeHUI, MPU 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, PUKCUPOBATL pe3y/ibTaTbl NOJYYEHHOM
33aBUCMMOCTU GUINYECKUX BENIMUYUH B BUAE Tabauw, U rpaduKoB, AenaTb BbIBOAbI MO pe3y/ibTaTam
nccnenoBaHus;

cobnopaTb npaBuna 6esonacHoro Tpyaa npu NpoBeAeHUN NccneoBaHUi B paMkax yuebHoro
3KCNepumeHTa, y4ebHO-Uccnen0BaTeNbCKOM M MPOEKTHOM AeATENIbHOCTU C UCMO/Ib30BAHUEM
N3MepUTEeIbHbIX YCTPONCTB U NabopaTtopHOro obopyaoBaHus;

pelaTb pacyéTHbIe 3a4a4M C ABHO 3a4aHHOM GU3MYECKON MOAE/bO, UCMO/b3YA PU3NYECKME 3aKOHbI U
NPUHLMMbI, Ha OCHOBE aHa/M3a YC/I0BUSA 3aa4n BblbUpaTb PUINYECKYIO MOAENb, BblAENATb
dusmnyeckune BenmunHbl U Gopmysibl, HEObXoaMMble AN €€ pelleHun, NPoOBOAUTb PACYETbI U
OLeHMBaTb PeasbHOCTb MNOMYYEHHOrO 3HaYeHUA GU3MUYECKON BENNYMHDI;

peLlaTb KAaYeCTBEHHbIE 33434N: BbICTPANBATbL JIOTMYECKM HEMPOTUBOPEUMBYIO LEEMOUKY PACCYKAEHWUN C
OMOPOW HA U3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U PU3NYeCcKMe ABNEHNUSA;

MCNO/1b30BaTb NPU pelleHnn y4ebHbIX 3ag4a4 COBpeMeHHble MHPOPMALMOHHbIE TEXHO/IOTMKU ANA
MOWCKa, CTPYKTYPUPOBAHUA, MHTEPMNPEeTaL MM U NpeacTaBaeHUsa y4ebHON U Hay4YHO-NoNyAAPHOM
MHPOPMALUK, NONYHEHHOM U3 PA3ANYHBIX UCTOYHUKOB, KPUTUYECKU aHANINM3MPOBATb NOyHaeMyto
MHbOpMaLNIO;



® MPUBOAWTL MPUMEPDI BKIaAa POCCUICKUX U 3apyBeKHbIX YYEHbIX-GU3NKOB B PAa3BUTUE HAYKM,
06bACHEHME NPOLECCOB OKPYKAIOLWEro M1Pa, B Pa3BUTUE TEXHUKM U TEXHOIOTUI;

®  1CMNONb30BaTb TEOPETUYECKME 3HAHUA MO GU3MKe B MOBCEAHEBHOW KM3HM AN obecneyeHuns
6e3onacHOCTU Npu obpalleHnn ¢ Npubopamm U TEXHUYECKUMM YCTPOMCTBAMM, ANS COXPAHEHUSA
340p0BbA 1 cOBAOAEHMA HOPM 3KOI0rMYECKOro NoBEAEHMSA B OKPYXKaloLen cpeae;

e paboTaTb B rpynne c BbINOJHEHNEM PA3IUYHBIX COLLMANbHBIX PONEN, MNAHMPOBaTb PAaboTy rpynmnbl,
paumnoHanbHO pacnpeaenatb 0683aHHOCTU M NAAHMPOBATb AEATENbHOCTb B HECTAHAAPTHbIX
CUTyaLMAX, aleKBaTHO OLEHMBATb BK/1a4, KaXKA0ro M3 y4acTHUKOB rpynnbl B pelleHmne
paccmaTtpuBaemoit npobaembl.

K KoHUy 06y4yeHus B 11 Knacce npegMeTHble pe3ynbTaTbl Ha 6Aa30BOM YPOBHE A0NXKHbI OTPAXKATb
cboOpMMPOBAHHOCTb Y 0OYYaIOLLMXCA YMEHUNA:

® 1EeMOHCTPMpPOBaTb Ha NpUMepax Posib U MecTo GU3NKK B GOPMUPOBAHMM COBPEMEHHOMN HayYHOM
KapTUHbI MUpPa, B Pa3BUTUM COBPEMEHHOW TEXHUKM U TEXHONOTUI, B MPaKTUYECKOM AeATeIbHOCTH
N0AEeN, LesIOCTHOCTb U eAUHCTBO PU3MUYECKOM KapTUHbI MUPa;

®  YUYUTbIBATb FPaHMLIbl MPUMEHEHMA U3YYEHHbIX PUINYECKUX MOAENEl: TOYeYHbIN SNEeKTPUYECKUIA 3apAaa,
Nly4 CBeTa, TOYEYHbIN MCTOYHUK CBETa, AAepHaA MoAe b aTOMa, HYK/I0HHaA MoAesib aTOMHOro A4pa
npu peweHnn GpU3NYecKnx sagad;

® pacnosHaBaTb pM3nYeCKUue SBeHUs (NPoLecchl) U 06BACHATL MX HA OCHOBE 3aKOHOB
3NEKTPOAMHAMMUKM U KBAHTOBOM PU3MKN: SNEKTPUUECKaA NPOBOAMMOCTb, TENN0BOE, CBETOBOE,
XMMWYECKOE, MAarHUTHOE AeNCTBUA TOKA, B3AUMOLENCTBME MArHUTOB, 3/IEKTPOMArHUTHAA MHAYKLMA,
OEeVCTBME MarHUTHOTO MO Ha NPOBOAHUK C TOKOM U ABUNKYLLMIACA 3apaj, 3/IeKTPOMarHuTHble
KonebaHWA 1 BONHbI, NPAMOJIMHEMHOE PacnpOCTPaHEHME CBETA, OTPAXKEHUE, NPENOMIEHNE,
MHTepdepeHums, andpakumsa M nonapusauma ceeta, gucnepcma ceeta, GoToaneKTpudeckuin apdekT
(boToaddekKT), cBETOBOE AaBNEHUE, BOSHUKHOBEHWE NMHENYATOro CneKkTpa aToma BoAopoAa,
€CTeCTBEHHAA U UCKYCCTBEHHAA PAaANOaKTUBHOCTb;

®  OMMCbIBaTb M3yYEeHHbIE CBOMCTBA BELLECTBA (3/1eKTpMUYECKMEe, MarHUTHbIE, ONTUYECKUE, S/TEKTPUYECKYIO
NPOBOAMMOCTb PA3/IMYHBIX CPEA) N SNEKTPOMATHUTHbBIE ABNEHMA (NPOLLECChI), UCNONb3YA PU3NYECKUNe
BE/IMUYMHDI: INEKTPUYECKUIA 3apAd, CUa TOKA, 3TEKTPUYECKOE HAMPAXKEHUE, IeKTpUYecKoe
CoOnpoTUBAEHME, PA3HOCTb NOTEHLMANO0B, EKTPOABUNKYLLAA CMAa, PpaboTa TOKa, MHAYKUMA
MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTyLKW, SHEPTUA INEKTPUYECKOTO U
MarHMTHOrO Nosei, nepuos 1 YactoTa KosiebaHuit B KosiebaTelbHOM KOHTYpe, 3apsf U cuia TOKa B
npoLecce rapMOHUYECKMX 3/1EKTPOMArHUTHbIX KonebaHuii, PoKycHoe paccToAHUe U ONTUYECKan cuna
JIMH3bI, NPY ONUCaHUM NPABUABHO TPAKTOBATb PUINYECKUIA CMbIC/T UCMONb3YEMbIX BEJIMYMH, UX
0603HaYeHUA M eanHULbI, YKa3biBaTb GOPMYibl, CBA3bIBAOLLME AAHHYIO GU3UYECKYIO BENYUHY C
APYTMMU BEINYUHAMMU;

®  OMMCbIBaTb M3YYEHHbIE KBAHTOBbIE AABIEHUS U NPOLECCHI, UCNO/b3YA GU3NYECKME BENNUYNHDI: CKOPOCTb
SNEKTPOMArHUTHbIX BOJH, A/IMHA BOJIHbI M YAaCTOTa CBETA, IHEPTUA N UMMNYAbC GOTOHA, Nepros,
noJsiypacnaza, SHeprus cBsasn aToMHbIX A4ep, NPV ONUCaHMM NPABUAbHO TPAKTOBATh GU3NYECKMI
CMbICN UCMOJ/Ib3YEMbIX BEIMUYMH, X 0D03HAUYEHMA N eAMHULbI, YKa3biBaTb GOPMY/ibl, CBA3bIBAtOLLME
AaHHY0 GU3NYECKYIO BEIMYMHY C APYTMMU BEIMYMHAMM, BbIYUCAATL 3HAaUYEHUE PU3NYECKOoM
BE/INYMNHDI;

® 3aHa/M3nposaTtb d)VI3I/I‘-IECKMe npoueccbl U ABNEHUA, NCNONb3YyA ¢M3M‘-IECKME 3aKOHbI 1 NpUHUUNbI:
3aKoH OMma, 3aKoHbl Nocaen0BaTeNbHOIO U napannenbHoOro coeanHeHnA NpoBoagHNKOB, 3aKOH



[oyna—JleHua, 3aKOH 3/1eKTPOMArHMTHOM MHAYKLMM, 3aKOH MPAMOJIMHEHOIO PacnpocTpaHeH s
CBETa, 3aKOHbI OTPaYKeHUA CBETA, 3aKOHbI NPeIoMIEHNA CBETA, ypaBHeHWe DMHWTeNHa ann
doToadpdeKTa, 3aKOH COXPaHEHUA SHEPTUU, 3aKOH COXPAHEHUA UMMY/bCA, 3aKOH COXPaHeHMn
3/1eKTPMYECKOro 3apsAaa, 3aKOH COXpaHeHUA MaccoBOro YMcia, NnocTynaTbl bopa, 3aKoH
pPagnoaKTMBHOIO pacnaga, NPy 3TOM pas3inyaTb CNOBECHYHO GOPMYIMPOBKY 3aKOHa, ero
MaTemaTMYecKoe BblpaKeHne 1 ycioBuA (rpaHuLbl, 061acTi) NPUMMEHUMOCTH;

onpenenaTb HanpaB/ieHMe BEKTOPA MHAYKLUMW MAarHUTHOIO NoJiA NPOBOAHMKA C TOKOM, Cuabl AMnepa
u cnnbl JlopeHua;

CTPOUTb U ONKUCbIBaTb U300OparkeHne, CO34aBaeMOoe NA0CKMM 3ePKaioM, TOHKOM IMH30M;

BbIMNOJIHATL 3KCMEPUMEHTbI N0 NUCCAEA0BAHUIO GUINYECKUX ABIEHUIA U NPOLLECCOB C UCMOJIb30BaHNEM
MPAMbIX Y KOCBEHHbIX U3MEPEHUI1: NpKn 3ToM GopmMyIMpoBaTh npobaemy/3aaady 1 runotesy yde6Horo
3KCNepumeHTa, cobmpaTb YCTaHOBKY M3 NpeaNoXKeHHOro obopyaoBaHmA, NPOBOAMUTb ONbIT U
dopmynmpoBaTh BbIBOAbI;

OCYLLECTBAATL NPAMbIE U KOCBEHHbIE U3MePEHUA GUINYECKUX BESIMUYUH, NPU 3TOM BbIBUPaTb
ONTMMaJIbHbIA CNOCO6 N3MEpPEeHMA U UCNONb30BATb N3BECTHbIE METOAbI OLLEHKM NOrPELIHOCTEN
N3MepeHunis;

nccnenoBaTb 3aBUCUMOCTU GUIUYECKMUX BEJIMYMH C UCNOIb30BaHMEM NPAMbIX U3MEPEHUIA: NPU 3TOM
KOHCTPYMPOBaTb YCTaHOBKY, PUKCUMPOBATbL Pe3y/ibTaTbl NOJYYEHHOM 3aBUCUMOCTU PU3MYECKUX
BE/IMYMH B BUAE Tabanu, 1 rpaduKos, AenaTb BbIBOAbI MO Pe3y/ibTaTamM UCCAeA0BaHUS;

cobntogatb NpaBuia 6es3onacHoro Tpyaa npyv NpoBeAeHUM UccieoBaHMN B pamMKax y4ebHoro
3KcnepumeHTa, y4ebHo-1ccnen0BaTeIbCKOM M MPOEKTHOM AeATE/IbHOCTU C UCMO/1b30BaHNEM
N3MepPUTENbHBIX YCTPOMCTB U NabopaTopHOro obopyaoBaHuUs;

pelaTb pacyéTHble 3a[a4M C ABHO 3aJaHHON PU3MUYECKOMN MOAENbIO, UCMOJb3yA PU3MUYECKME 3aKOHbI U
NPUHLUMNbI, Ha OCHOBE aHa/In3a YCA0BMA 3aJa4mM BbIBUPaTb GU3NYECKYI0 MoAe b, BblAeNATb
dusnyeckne BenmunHbl U Gopmysbl, HeobXoaMMmble ANA €€ pelleHmnn, NPoOBOAUTb PACYETbI U
OLEHMBATb PeaNbHOCTb NOIYYEHHOr0 3HaYeHNSA GU3NYECKON BENNUYNHDI;

pelaTb KayecTBeHHble 3a4a41: BbICTPaNBaTb /IOFMYECKM HENPOTMBOPEYMBYIO LIENOUKY PACCYMKAEHUN C
OMOPOW Ha M3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU 1 GPU3NYECKME ABNEHNUSR;

MCMONb30BaTb NPW pelleHnn y4ebHbIX 33434 cOBpeMeHHble MHPOPMALLMOHHbIE TEXHOIOTUM A
MOWUCKA, CTPYKTYPUPOBAHUSA, MHTEpPNpEeTaL M1 U NpeacTaBAeHNs y4ebHOM M Hay4HO-NONYAAPHOM
MHPOPMALLMK, NONYHEHHOM U3 PA3INYHBIX UCTOYHUKOB, KPUTUYECKMU aHAIM3MPOBATb NOyHaeMyto
nHpopmauumtio;

06DBACHATL npuHUUNbI AEﬁCTBMH MallWnH, ﬂpM6ODOB N TEXHUYECKUX yCTpOﬁCTB, pa3anydaTtb ycaosua nx
6e30nacHOro UCnosb3oBaHuA B I'IOBCE[],HEBHOVI KU3HU;

NPUBOANTb MPUMEPbI BK/1aZa POCCUMCKUX U 3apyDeKHbIX YYEHBIX-OU3NKOB B Pa3BUTUE HAYKW, B
06BbACHEHME NPOLECCOB OKPYKAIOLLEro MMUPa, B Pa3BUTUE TEXHUKM U TEXHOIOTUI;

MCNO/1b30BaTb TEOPETUYECKNE 3HAHUSA NO PM3MKe B MOBCEAHEBHOM XU3HW Ans obecneyeHus
6e30nacHOCTM Npu 06paLLeHnm c Npubopamm U TEXHUYECKMMM YCTPOMUCTBAMU, AN1A COXPAHEHUS
3/10p0OBbA N COBNOAEHNA HOPM 3KONIOTMYECKOro NoBeAeHUA B OKpYKatoLwen cpeae;



paboTaTb B rpynne ¢ BbINOJIHEHWEM Pa3/IMYHbIX COLMANbHbLIX POJIEN, NIAaHUPOBATb PaboTy rpynmbl,
paumnoHanbHO pacnpeaenatb 0683aHHOCTU M NNAHMPOBATb AEATE/NbHOCTb B HECTAHAAPTHbIX
CUTYaUMAX, aAEKBATHO OLEHMBATb BKNAZ KaXKAOr0 U3 YYaCTHUKOB rpynmnbl B pelieHne
paccmaTpuBaemoi npobaemsi.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
HaumeHoBaHMe Konnuyectso vacos

No INeKTPOHHbIe (undpoBble)

a34e/10B U TEM

n/n pasa Beero KOHTpOANbHbIE MpakTnyeckume 06pa3oBaTesibHble pecypch
nporpammel paboThl paboTbl

Pasgen 1. ®PU3NKA U METOA4bl HAYYHOIO NO3HAHNA
®dusnka n metoabl

1.1 2 0 0 bubanoteka LLOK
HAY4YHOro NO3HaHMUA

UToro no pasgeny 2 -

Pasgen 2. MEXAHUKA

2.1 KnHematunka 5 0 0 bubanoteka LIOK

2.2 | AnHamuka 7 0 0 bubanoteka LLOK
3aKOHbI COXpaHeHUA B

2.3 6 1 1 Bubnunorteka LOK
MeXaHuKe

UTtoro no pasgeny 18

Pasgen 3. MOJIEKYZIAPHAA ®U3UKA U TEPMOANHAMUKA
OcHOBbI MOJIEKYIAPHO-

3.1 . 9 0 1 bubanoteka LIOK
KMHETMYECKOM Teopum

3.2 OcHoBsbl TepmoanHamukm | 10 1 0 Bubnunorteka LOK
ArperaTtHble COCTOAHMA

3.3 | BewecTBa. Pas3oBble 5 0 0 bubanoteka LIOK
nepexoabl

UToro no pasgeny 24 -

Pasgen 4. SNEKTPOONHAMUKA

4.1 DneKTpocTaThKa 10 1 1 Bubanoteka LIOK
MocToAHHbIN

4.2 | anekTpuYecKknun Tok. Tokn | 12 1 1 bubanoteka LIOK
B Pa3/INYHbIX cpesax

UToro no pasgeny 22 -

Pe3sepBHOe BpemA 2 0 0 bubanoteka LLOK

OBLLEE KO/TMYECTBO YACOB

68 4 4

Mo NPOrPAMME
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11 KNACC

KonnyectBo 4yacos

No HanmeHoBaHWe pa3zenos u IneKTpoHHble (Undposble)
n/n | Tem nporpammbl B KoHTpOnbHblE MpakTnueckne obpasoBaTesibHble pecypchbl
cero
paboTbl paboTbl
Pasgen 1. SNEKTPOAMHAMMUKA
MarHuTHoe none.
1.1 11 1 3 Bubnnortexka LLOK
DNeKTPOMArHUTHAA MHAYKLUMA
UTtoro no pasaeny 11 -
Paspen 2. KONEBAHWA U BOJIHbI
MexaHunyeckume n
2.1 | aneKTpoMarHuUTHble 9 0 1 bubanoteka LLOK
KonebaHun
MexaHunyeckume n
2.2 5 1 0 bubanoteka LLOK
3/IEKTPOMArHUTHbIE BOJIHbI
2.3 | OnTuka 10 0 3 bubaunorteka LIOK
UTtoro no pasgeny 24 ---
Pasaen 3. OCHOBbI CMELIMANIBHOW TEOPUN OTHOCUTENIbHOCTH
OcHoBbI crneymanscHoM Teopum
3.1 4 1 0 bubanoteka LLOK
OTHOCUTE/IbHOCTU
WUToro no pasgeny 4
Paspen 4. KBAHTOBAA ®UN3NKA
4.1 | dnemeHTbl KBAHTOBOM ONTUKMU 6 0 0 Bubaunoreka LLIOK
4.2 | CTpoeHune aToma 4 0 0 bubanoteka LLOK
4.3 | ATomHOe aapo 5 0 0 bubanoteka LLOK
UTtoro no pasgeny 15
Paspen 5. 9/IEMEHTbI ACTPOHOMUU N ACTPODU3NKIU
S/1eMeHTbl aCTPOHOMUU U
5.1 7 1 0 Bubaunoreka LLIOK
acTpoPU3nKK
UTtoro no pasgeny 7 -
Paspen 6. OBOBLUAIOLLIEE MOBTOPEHUE
6.1 | Obobualuiee NoBTOpeHME 4 0 0 bubanoteka LLOK
UTtoro no pasaeny 4 ---
PesepBHoe Bpema 3 0 0 Bubaunoreka LLIOK
OBLLEE KOJTIMYECTBO YACOB MO
68 4 7

MPOrPAMME
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MOYPOYHOE NJTAHMPOBAHUE

10 KJTIACC
Konuuectso yacos
Ne fara dneKTPOHHble undpoBble
n/n Tema ypoka KOHTpONbHbIE MpakTnyeckume U3yyeHus obpasosaTenbHbie
Bcero pecypcbl
paboTbl paboTbl
dusnka — HayKa o npupogae. HayyHble meToabl NO3HAHMUA
1 1 0 0 --- bubaunorteka LIOK
OKpy»KatoLwero mmpa
Ponb 1 mecto $p13nKM B pOpMMPOBAHUN COBPEMEHHOMN HAy4HOM
2 . . 1 0 0 --- Bubanoreka LLIOK
KapTWUHbI MUPa, B NPAaKTUYECKON AeATeNbHOCTU ntoaen
MexaHunueckoe asueHne. OTHOCUTENbHOCTb MEeXaHUYeCKoro
3 1 0 0 --- Bubanorteka LIOK
ABuxeHusA. NepemeleHune, CKOPOCTb, YCKOpeHMe
4 PaBHOMepHOE NpAMONMHENHOE ABUXKEHNE 1 0 0 -—- bubanoteka LLOK
5 PaBHOYCKOpPEHHOE NPAMOAMHENHOE ABUKEHNE 1 0 0 --- bubanoteka LLOK
6 CsBobogHoe nageHue. YckopeHue cBoboagHOro nageHums 1 0 0 - bubaunorteka LIOK
KpuBonnHenHoe auxkeHue. [IBMxKeHne matepuasibHON TOYKKU Mo
7 1 0 0 --- Bubanorteka LIOK
OKPYKHOCTU
MpuHUMN oTHOCKMTeNbHOCTU fannnea. HepumManbHbie CUCTEMDI
8 . 1 0 0 - Bubnanorteka UOK
otcyeTa. lNepsbIv 3aKOH HbloTOHA
Macca Tena. Cuna. MNpuHUMN cynepnosunumm cun. Btopoi 3aKoH
9 . 1 0 0 - Bubaunoreka LLIOK
HbloTOHa AN1A MaTepuanbHON TOUKMK
10 TpeTuit 3akoH HbloTOHA A1 MaTepUasbHbIX TOYEK 1 0 0 --- Bubanoreka LLIOK
3aKOH BCemMMpHOro taroteHna. Cuna taxecTu. Mepsan
11 1 0 0 --- Bubanoreka LOK
KOCMMYEeCKan CKOpPOCTb



https://m.edsoo.ru/ff0c3d00
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12

Cuna ynpyrocTtu. 3akoH lN'yKa. Bec Tena

Bubanoreka LOK

13

Cvna TpeHus. KoapduumeHT TpeHns. Cuna conpoTUBEHNS NPU
OBUMKEHUU TeNa B XUAKOCTU UM rase

Bubanoreka LOK

14

MocTynaTenbHOe U BpalLaTebHOE ABUMKEHNE aBCONOTHO
TBEpAOro tena. MomeHT cunbl. Mnedvo cmnbl. Ycnosua
paBHOBecuA TBEpAoOro Tena

Bubanoreka LOK

15

MUmnynbc maTepunasibHOM TOYKU, CUCTEMbI MaTePUasIbHbIX TOYEK.
MMnynbe cnnbl. 3aKOH COXpaHEHUsA MMNybca. PeakTMBHOe
OBUMXKeHue

Bubanoreka LOK

16

PaboTa 1 MOLWHOCTb CUAbl. KNHETUYECKan aHeprus
maTepuanbHoOM TouKku. Teopema 06 UISMEHEHUU KUHETUUYECKOW
3Heprum

bubnnoreka LLOK

17

MoTeHuManbHana sHeprua. NMoTeHuManbHasa SHePrus ynpyro
AedbopMnpoBaHHOM NPY»KUHbI. MoTeHUManbHasa sHeprua Tena
B6/IM3K NOBEPXHOCTU 3eMn

Bubanoreka LOK

18

MoTeHuWanbHble N HENOTEHUMANbHbIE cnabl. CBA3b pa6OTbI
HenoTeHUnaabHbIX CU1 C USMEHEHNEM MeXaHMYecKo HEPrum
cUcTembl Ten. 3aKoH COXpaHeHUA MeXaHUYeCKo HEprnm

Bubnamnoreka LUOK

19

NabopatopHasn pabota «MccnegosaHue cBsa3n paboTbl CUAbI C
N3MeHEeHMEeM MeXaHUYECKOW SHeprumn Tea Ha npumepe
PACTAXKEHUA PE3MHOBOTO KryTa»

20

KoHTposibHas paboTta no Teme «KnHematuka. AlMHamMmKa. 3aKoHbI
COXpPaHeHUA B MeXaHUKe»

Bubanoreka LOK

21

OCHOBHble NOIOXKEHNA MONEKYNAPHO-KUMHETUYECKON TEOPUM.
BpoyHoBcKkoe asuxkeHue. Anddysuna

bubaunorteka LIOK

22

XapaKTtep ABUXKeHUA U B3aVIMO,CI,El71CTBVIFI 4acTuy, BellecTsa.



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
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Mogenn CTpoeHUs rasos, XUAKOCTEN 1 TBEPABIX TeN

23

Macca monekyn. KonndecTtso BelecTsa. [loctossHHaa ABoragpo

24

TennoBoe paBHoBecue. Temnepatypa u eé€ namepenue. LLikana
Temnepartyp Llenbcua

25

NaoeanbHbi ras B MKT. OcHoBHOe ypaBHeHue MKT

Bubanoreka LOK

26

AbconoTHaA TemnepaTtypa Kak mepa cpegHel KWHETUYECKOM
3HEpPruu ABUNKEHNA MoNeKyN. YpaBHeHMe MeHaeneeBa-
KnanenpoHa

bubnnoreka LLOK

27

3aKoH [JanbToHa. Ma30Bbie 3aKOHbI

28

NabopaTopHas paboTa «MccnegoBaHne 3aBUCUMOCTY MeXKAY
napameTpamm COCTOAHUA PaspeXeHHOoro rasa»

29

M3onpouecchl B UaeanbHOM rase u ux rpapudeckoe
npeAacTaBneHue

Bubanoreka LOK

30

BHYTpeHHAA sHeprua TepMoaAnNHaMNUYECKON CUCTEMBI U CNOCO6bI
eé nsmeHeHua. Konmuectso TennoTbl U paboTa. BHYTpeHHAA
3Hepruna oAHOATOMHOIO MAeanbHOro rasa

Bubanoreka LOK

31

Bunapl Tennonepegaun

Bubnanorteka UOK

32

YaenbHaa TeNN0EMKOCTb BelllecTBa. Koanyectso TennoTbl Npu
Tennonepeaadye. AanabaTHbl Npouecc

bubnanorteka LLOK

33

MepBblil 3aKOH TEPMOLMHAMUKM U E€F0 NPUMEHEHWE K
nsonpoueccam

Bubnanoreka LOK

34

HeobpaTMMoCTb NPOLECCOoB B Npupoae. BTopoii 3aKoH
TepMOoAMHaAMUKN

Bubanoreka LOK

35

MNpuHumn gerictema u KM TennoBoi malimHbl

Bubanoreka LOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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36

Lnkn KapHo u ero KN4

37

JKkonornyeckme Npobaemsl TeNN03HEPreTUKM

38

Ob6obuwarowmin ypok « MonekynapHaa ¢usmnka. OcCHOBbI
TEPMOAMHAMMUKUY

Bubnanoreka LOK

39

KoHTposibHas paboTta no teme «MosiekynsapHan pusmka. OCHOBbI
TEPMOLANHAMMUKNY

Bubanoreka LOK

40

I'Iapoo6pasoBaHme N KOHAEeHCauuA. McnapeHme N KuneHue

Bubanoreka LOK

41

A6CONOTHAA U OTHOCUTEIbHAA BNAXKHOCTb BO3AYXa.
HacblweHHbIW nap

Bubanoreka LOK

42

Teéppaoe Teno. Kpucrannmyeckne n amopdHble Tena.
AHM30TPONUA CBOMCTB KpUCTannos. Kuakme Kpuctanaol.
CoBpemeHHble maTepuanbl

bubnnoreka LLOK

43

MnasneHue 1 KpUCTanaMsaums. YaenbHas TenaoTa naasaeHus.
Cybnanmauyms

Bubanoreka LOK

44

ypaBHEHMe Tennosoro 6anaHca

Bubanoreka LOK

45

dneKkTpusauma Ten. INeKTpuyeckuii 3apaa. [sa smaa
3NIEKTPUYECKMX 3apAa0B

Bubanoreka LOK

46

MpoBOAHWKK, ONINEKTPUKN U NONYNPOBOAHUKU. 3aKoH
COXpaHeHMA saNEeKTPNYeCKOoro 3apaaa

bubnnorteka LLOK

47

B3aumogeincteune 3apanos. 3akoH KynoHa. ToueyHbin
3NEeKTPUYECKUi 3apag,

Bubnanoreka LOK

48

HanpsAKEHHOCTb 31eKTPUYECKOro Noas. MPUHUMN cynepnosnumnm

Bubanoreka LOK



https://m.edsoo.ru/ff0c6df2
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INEKTPUYECKUX nonew. JimHum HaI'IpFI)'KéHHOCTVI

PaboTa cun afeKTpocTaTnyeckoro nons. MoteHuman. PasHocTb

49 0 --- Bubanoreka LLIOK
noTeHuManos
MpPOBOAHWKM U AN3NEKTPUKM B 3NEKTPOCTAaTUHECKOM MOJE.

50 0 --- Bubanoreka LLIOK
[unanekTpnyeckana NpoOHNLAEMOCTb

51 dneKTpoémkocTb. KoHgeHcaTop 0 - bubanoteka LOK
DNeKTPOEMKOCTb NJI0CKOro KOHAeHcaTopa. IHeprua

52 0 - bubanoteka LLOK
3apAKEHHOro KoHAeHcaTopa

c3 NabopaTtopHaa paboTa "M3mepeHne 31eKTPOEMKOCTH 1
KoHZeHcaTopa"
MpuHLMN SeACTBMA U NPUMEHEHNE KOHAEHCAaTOPOB,

54 KOMMPOBaAbHOIo annapaTa, CTPYMHOro NpUHTEpa. 0
DNeKTpoCTaTUYeCKan 3almuTa. 3a3emeHme anekTponpnubopos
DNeKTPUYECKMI TOK, YCNOBUA ero CyLLecTBOBaHMUA. [OCTOAHHbIN

55 TOK. Cuna Toka. HanpsaxeHue. ConpotnsneHune. 3akoH Oma gna 0
y4acTKa uenu
MNocnepoBatenbHoe, NapannesnbHoe, CMeWwaHHoe coeauHeHne

56 NpoBOAHWNKOB. JTabopaTopHan paboTa «M3yyeHne cmellaHHOro 0.5 - Bubanorteka LIOK
coegMHEeHUA Pe3UCTOPOB»

57 PaboTa 1 MOLLHOCTb 3N1EKTPUYECKOro TOKa. 3aKoH [Ixoyna-fleHua 0 - bubanoteka LLIOK
3akoH Oma A5 NoNHOM (3aMKHYTOI) 3/1eKTPUYECKOol Lenu.

58 KopoTKoe 3ambikaHue. JTabopaTopHas paboTa «M3mepeHune 34C 0.5 - Bubnnoteka LLOK
WCTOYHWMKA TOKA M ero BHYTPEHHEro CONpPOTUB/IEHUAY
PesepBHbIit ypoK. KOHTpoabHaa paboTa no Teme

59 0 --- Bubaunoreka LLIOK

"InekTpoanHammka" / Bcepoccuitckas nposepoyHas paborta



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
http://v/
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00

0606LatoLmMiA YPOK «DNeKkTpoanHammKa» / Bcepoccuiickas

60 1 --- Bubaunoreka LLIOK
nposepoyHan paboTa

61 DNEeKTPOHHAA NPOBOAMMOCTb TBEPAbIX METaNN0B. 3aBUCMMOCTb 1 - -
COMPOTUBAEHMA META/IZIOB OT TEMMNEPATYPbI.
CBepxnpoBoaMMOCTb

62 DNEeKTPUYECKNM TOK B BaKyyme. CBOMCTBA 3/IEKTPOHHbIX MYy4YKOB 1 -—- -
MoNynpoBOAHMKM, UX COBCTBEHHAA M NPUMECHasA NPOBOAMMOCTb.

63 Y PoBoA P POBOA 1 --- Bubanoreka LLIOK
CsovicTBa p—n-nepexosa. NonynposoaHnKosble Npnbopbl
INEeKTPUYECKUIA TOK B PacTBOPAXxX U pacnaaBax 3/1eKTPO/INTOB.

64 1 --- Bubanoreka LLIOK
INeKTpOAUTMYECKAnA AnUccoumaLma. INEKTPOAnN3
INeKTpUYECKUit TOK B razax. CamocTosTeNbHbIN U

65 . 1 - bubanoteka LLOK
HecamocToATeIbHbIN pa3paa. MoaHua. MNna3ma
IneKTpuyeckne NpubopbI 1 YCTPOMCTBA U UX NMPAKTUYECKOE

66 1 - Bubnanoreka LOK
npumeHeHue. MpaBuaa TeXHUKN 6e30MacHOCTH
KoHTposibHas paboTa no Teme «d1eKTpocTaTmKa. MocToAHHbIN

67 . 1 --- Bubanoreka LLIOK
3NEKTPUYECKUI TOK. TOKM B PasIMYHbIX Cpesax»

68 Pe3sepBHbIli ypoK. O6obLarowmin ypok no temam 10 Knacca 1 --- Bubaunoreka LLIOK

OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 68 ---



https://m.edsoo.ru/ff0c8f6c
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11 K/TACC

Konnyectso 4acos

DNeKTPOHHbIe uMbpoBbIe

Ne Jata
Tema ypoKa obpasoBatesibHble
n/n KOHTpOnbHbIE MpaKTnueckue N3y4eHmns
Bcero pecypchbl
paboTbl paboThbl
1 MocToAHHbIE MarHUTbI U UX B3anmoaenctene. MarHuTHoe none. 1 0 0 bubnunorteka LIOK
BeKkTop MarHUTHOM MHAYKUUK. JINHUM MArHUTHOM MHAYKUMN
5 MarHuTHoe nosie NpoBoAHMKa € TOKOM. OnbIT IpcTeaa. 1 0 0 Bubnmorteka LIOK
B3saumogelictBMe NPOBOAHUKOB C TOKOM
3 NabopaTtopHas paboTa «M3yyeHne MarHMTHOro NoJA KaTyLKK C 1 0 1 Bubanorteka LOK
TOKOM»
[elicTtBne MarHMTHOro NOAA Ha NPOBOAHUK € TOKOM. Cuna bubanoteka LIOK
4 Amnepa. JTabopaTopHas paboTa «MccnegoBaHue AencTBus 1 0 1
NOCTOAHHOIO MarHMTa Ha PaMKy C TOKOM»
5 JencTeme MarHUTHOIo NoA Ha ABVKYLLYIOCA 3aPAKEHHYIO 1 0 0 bubanorteka LOK
yactuuy. Cuna JlopeHua. PaboTa cuabl SlopeHua
DNEeKTPOMarHUTHaA MHAYKUMA. NOTOK BEKTOPA MarHUTHOM
6 MHAYKLUMW. 3AC MHAYKUMUK. 3aKOH 3/1EKTPOMArHUTHOM MHAYKLUMK | 1 0 0 -
dapagen
7 NabopaTtopHas paboTa «MccnepoBaHue ABneHUs 1 0 1 bubanorteka LOK
3/1EKTPOMArHUTHOM MHAYKLUNU»
MHAYKTMBHOCTb. ABneHne camonHayKuum. 34C camoMHAYKUMN. bubnunorteka LIOK
8 DHeprna MarHMTHOro MOoAA KaTyLWKU C TOKOM. 1 0 0 -

3I'IEI-(Tp0Ma THUTHOE none
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TexHWYecKme yCTPoMCTBA U X NPUMEHEHME: NOCTOAHHbIE
MarHuTbl, 31EKTPOMArHUTbI, 3IEKTPOABUIaTENDb, YCKOPUTENU
3NeMeHTapHbIX YacTUL, NHAYKUMOHHAsA neyb

10

0606uwatouwmin ypok «MarHMTHOE nosie. DNeKTPoOMarHuTHas
UHAYKLUMAY

Bubaunorteka LLOK

11

KoHTponbHas paboTa no Teme «MarHuTHoe noJse.
JNeKTPOMarHUTHanA MHAYKUUA»

Bubanorteka LOK

12

CBoboaHble mexaHUyYeckne KosnebaHus. FapmoHuyeckune
KoJsiebaHusA. YpaBHEHNE FaPMOHUYECKUX KONebaHUN.
MNpeBpaleHne sHeprum

Bubnunorteka LLOK

13

NabopatopHasn pabota «UccnegoBaHne 3aBUCUMOCTM Neproaa
MasibIX KonebaHUi rpysa Ha HUTU OT AJMHbI HUTU U Macchbl
rpysa»

14

KonebatenbHblit KOHTYP. CBOGOAHbIE 3/1EKTPOMArHUTHbIE
KonebaHua B naeanbHom KonebatenbHOM KOHType. AHanorua
mexay mexaHn4eCKMmMm n aNeKTPpoMarHnTHbIMU KosiebaHnamm

Bubaunorteka LOK

15

dopmyna TomcoHa. 3aKOH COXpaHEeHUsA SHEPrMM B UaeaibHOM
KoJsiebaTe/IbHOM KOHTYype

Bubnunortexka LOK

16

MpeacraBneHme o 3aTyxaloWwmx KonebaHuax. BbiHyXaeHHble
MexaHuyeckue KonebaHuA. Pe3oHaHC. BbiHyXaeHHble
3N1EKTPOMarHUTHbIe KoiebaHuA

Bubaunorteka LLOK

17

MNepemeHHbIN TOK. CUHYCcOMAaNbHbIN NepeMeHHbIN TOK.
MOLWHOCTb NepeMeHHOro Toka. AMNINUTYAHOE M AeNcTBYoWEee
3HaYeHMe CUJ/bl TOKA M HanpaxeHus

Bubnaunortexka LOK

18

TpaHcdopmaTop. Mpoun3BoacTBo, Nepesaya u notpebaeHne
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3!'IEKTpI/I‘-IECK0171 IHEpPrnm

19

YCTPOMCTBO U NPaKTUYECKoe NPUMEHEHME 3/1eKTPUYECKOro
3BOHKa, reHepaTopa nepemeHHoro ToKa, IMHUN
aneKkTponepeaay

Bubaunorteka LLOK

20

JKONOrMYECKME PUCKU MPU NMPOU3BOACTBE 3/1EKTPOIHEPTUN.
KynbTypa UCNo/1b30BaHUA 3/1eKTPO3IHEPrn B NOBCEAHEBHOM
U3HN

21

MexaHu4yecKkue BONHbI, yCI0BUA pacnpocTpaHeHus. Mepuoa.
CKOPOCTb PacnpoCTpaHeHUA 1 ANHA BOHbI. MonepeyHblie 1
NpoAo/bHbIE BOJHbI

Bubnunorteka LLOK

22

3ByK. CKOopocTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa ToHa. Tembp
3BYKa

bubaunorteka LOK

23

3ﬂ€KTpOMaFHMTHbIe BOJIHbI, MX CBOMCTBA U CKopocTb. LWKana
3NN1EeKTPOMaArHUTHbIX BOJTH

Bubnaunorteka LLOK

24

MpYHLMNbI paanocsaAsmn U TenesnaeHnaA. Passntune cpeacTs
cBA3n. PagmonoKkaumsa

25

KoHTposibHasA paboTa «KonebaHUsA 1 BOSIHbI»

bubaunorteka LOK

26

MpAmoMHelHOe pacnpocTpaHeHWe CBeTa B O4HOPOAHOM
cpeae. ToYeUHbI UCTOYHMK cBeTa. Jlyy cBeTa

Bubanorteka LOK

27

OTparkeHue cBeTa. 3aKOHbl OTPaXKeHua ceeTa. MocTpoeHne
M306parKeHM B NIOCKOM 3epKane

Bubnunorteka LLOK

28

MpenomneHue ceeta. [NNoNHOE BHYTPEeHHee OTPaXKeHUe.
MpeaenbHbIN Yro/ NOJHOTO BHYTPEHHErO OTPaXKeHUn

Bubaunorteka LLOK
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29

NabopatopHasn paboTta «M3mepeHune NoKasaTens npesoMaeHus
cTekna»

Bubanorteka LLOK

30

JInH3bl. NMocTpoeHne n3obpakeHnin B AnH3e. dopmyna TOHKOM
NMH3bI. YBENUYEHME NNH3bI

bubnaunorteka LLOK

31

NabopaTtopHaa paboTa «MccneagoBaHne CBOCTB M3006parkeHM
B JINH3AX»

32

Oucnepcus ceeTa. CnoxHbIl cocTas benoro ceeTa. LiBerT.
NabopaTopHasa pabota «HabnogeHne gucnepcum ceeTa»

33

NHTepdepeHums ceeTa. Andpakuma ceeta. AndpakunmoHHasn
peLlwéTKka

bubnaunorteka LLOK

34

NMonepeyHoOCTb CBETOBbLIX BOJH. [MonApm3auma ceeTa

Bubaunorteka LLOK

35

OnTryeckne NpubOpPbLI N YCTPOMCTBA M yCNOBUA MX Be3onacHoro
npumeHeHuA

36

rpaHMLI,bI NMPUMEHNMOCTHN KNacCMYECKON MEeXaHUKM. nOCTyﬂaTbl
cneu,maanoﬁ TEOPUN OTHOCUTENBHOCTU

Bubaunorteka LLOK

37

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3ame/IeHNe BPEMEHM U
COKpalleHMe AJINHbI

Bubnunoteka LLOK

38

dHeprua n UMNybC PENATUBMUCTCKOM YacTuubl. CBA3b Macchl €
3Hepruen u UMMNynbCoM. IHeprus NoKos

Bubaunorteka LLOK

39

KoHTponbHas paboTa «OnTMKa. OCHOBbI CNeLManbHON Teopumn
OTHOCUTENBHOCTUY»

Bubaunorteka LLOK

40

®oToHbl. Popmyna MNnaHKa. dHeprmua n umnynbc GoToHa

Bubnunoteka LLOK
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OTKpbITUE U uccnegoBaHne ¢poToadpdekTa. OnbiThl A. T.

Bubanorteka LLOK

41
CronetoBa

2 3aKoHbl poToaddeKTa. YpaBHeHMe DNHLWTENHA ANA bubanoteka LIOK
doToadodekTa. «KpacHas rpaHmua» ¢otoadpdekTa

43 [asneHue ceeta. OnbiThl . H. /lebegesa. Xmumunyeckoe Bubnmorteka LIOK
AencTeme ceeTa

m TexHWYecKme yCTPOMCTBA U NPaKTUYECKOe NPUMEHEHME:
doTo3aNemeHT, poToaaTUMK, CONHeYHan baTapes, cBeToANOL,

45 PelieHuve 3aaa4 no Teme «dNeMeHTbl KBAHTOBOW ONTUKUY --- bubanoteka LIOK

46 Moaenb atoma TomcoHa. OnbITbl Pe3epdopaa no pacceaHuto a- bubanoteka LOK
yactuu,. MNnaHeTapHaa moaenb atoma

47 MNoctynatbl bopa - bubanoTeka LLIOK

48 N3nyyeHue n nornoueHne GoToHOB NpU Nepexone aToma C bubanoteka LOK
OZLHOTO YPOBHA 3HEPIrUU Ha APYron. Buabl cnekTpos
BosiHOBblE cBOMCTBA YacTuL,. BonHbl ge bpoiins. bubanorteka LLOK

49 KopnyckynAapHo-BosHOBOM Ayanm3m. COHTaHHOE U
BbIHYXXAEHHOE U3sly4eHue

50 OTKpbITUE paanoakTuBHOCTU. OnbiTbl Pesepdopaa no bubanoTeka LIOK
onpeaeneHunto coctaBa PaanoakTUBHOIO U3NydYeHUs

51 CeoiicTBa anbda-, 6eta-, ramma-nsnyyeHus. Bnmanue -
PafMOaKTUBHOCTM HA *KMBblE OPraHU3MbI

52 OTKpbITME NPOTOHA U HelTpoHa. N3oTonbl. Anbda-pacnaga,. - bubanorteka LOK

DNEeKTPOHHbIN N NO3UTPOHHbLIN BeTa-pacnag. NaMma-usnyyeHue
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53

SHeprua cBA3WN HYKIOHOB B AApe. AlaepHble peakuun. AaepHblii
peakTop. Mpobaembl, NEPCNEKTUBBI, IKONOTMYECKME aCMNEKTbI
ANEPHOM SHEPreTUKn

Bubanorteka LLOK

54

dnemeHTapHble YacTuubl. OTKpbITUE NO3UTPOHA. MeToapbl
HabAtoAEeHUA U perncTpaLmm afeMeHTapHbIX YacTul,. Kpyrablii
cton «PyHaameHTaIbHble B3anmoaencTeuns. EauMHcTBo
dU3MYECKON KaPTUHBI MUpPa»

Bubaunorteka LLOK

55

OTanbl pa3BMTMA acTpoHoMmUU. NpnKknagHoe m
MMPOBO33peHYECKOe 3HaUYeHMe acTPoHOMUN. Bug 38E3aHOr0
Heba. Co3Be3ans, ApKMe 3BE3apl, N/1AHETbl, UX BUAMMOE
ABuxKeHue. ConHeYHasa cuctema

56

ConHue. ConHeyHaa akTMBHOCTb. NCTOYHUK aHeprum ConHua u
3BE3[,

57

3B€34bl, UX OCHOBHbIE XapaKTePUCTUKN. 3BE3Abl [TaBHOM
nocnenoBaTenbHOCTU. BHYTpeHHee cTpoeHume 3BE3,,
CoBpeMmeHHble NpeacTaBAeHUA O NPOUCXOXKAEHUN U IBONIOLUN
ConHua n 38€34,

58

MneuHbiii NMyTb — Hawa anakTuKa. NonoKeHne n aBUKeHUe
ConHua B Nanaktmke. NanakTMkn. YépHole Abipbl B APaAX
ranakTuk

59

BceneHHas. PasberaHue ranaktuk. Teopua bonbluoro B3pbiBa.
PennktoBoe usnyyeHme. MeTtaranaktmka

60

HepelwueHHble Npob6iemMbl aCTPOHOMUK

61

KoHTponbHas paboTa «I1eMeHTbl aCTPOHOMMUM U acTPODUIUKN»



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356

O6o6Lwatownit ypoK. Ponb pusnKM 1 acTpoHommmn B

62 9KOHOMMYECKOM, TEXHO/IOTMYECKOM, COLMaNbHON U STUYECKOW 1 -
chepax geaTenbHOCTM YeNoBEKa

63 0606watroumin ypok. Ponb n mecto GUsnKM 1N aCTPOHOMMUM B 1 -—-
COBPEMEHHOW Hay4yHOM KapTuHe MMpa

64 O6o6Lwatowuii ypoK. Ponb pusmnyeckoii Teopmmn B 1 ---
dopMmnpoBaHUM NpeacTaBieHNn O PU3MYECKOM KapTUHE MUpa
O6o6Lwatownii ypoK. MecTo $pM3MUYeCcKon KapTUHbI MUpa B -

65 obuem psay CoBpeMeHHbIX eCTECTBEHHO-HaY4YHbIX 1
npeAcTaBAeHUN 0 Npupoae

66 PesepBHbIit ypoK. MarHuTHoe none. I1eKTPOMarHUTHas 1
MHAYKUNA

7 PesepBHbIit ypoK. OnTuKa. OCHOBbI CNeLMansbHON TeEopUM 1
OTHOCUTE/IbHOCTH

68 PesepHbIt ypoK. KBaHTOBas GM3MKaA. DNeMEHTbI aCTPOHOMUU U 1 bubanorteka LLOK
acTpoPU3IMKK

OBLLEE KOJIMYECTBO YACOB MO NMPOTPAMME 68
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NPOBEPAEMbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM OBPA30BATE/IbHOM MPOTPAMMDbI

10 KNACC

Kog
npoBepPseEMOro
pesynbTaTta

Mposepsaemble NpegMeTHble pe3ynbTaTbl 0CBOEHWS OCHOBHOW 06pa30BaTe/IbHOW
nporpammebl cpeaHero obuiero obpasoBaHua

10.1

JemMoHCcTpUpoBaTb Ha NPMMEpPax PoJib U MecTo GU3NKK B POPMUPOBAHMUN COBPEMEHHOMN
HAy4YHOM KapTMUHbI M1Pa, B Pa3BUTUM COBPEMEHHOMN TEXHUKM U TEXHONOMNI, B
NpaKTUYeCcKomn aeAaTenbHOCTU ntoaen

10.2

YUnTbIBaThb rPaHNULbI NPUMEHEHMUA U3YYEHHbIX PUINYECKUX MOAeNe: MaTepuanbHas
TOYKa, MHepLUMaAbHaA cMcTema OTCYETa, abCcoNtoTHO TBEPAOE TENO, uaeanbHbIN ras;
MO/AENIN CTPOEHMSA ra30B, KUAKOCTEN U TBEPAbIX TE/, TOUEYHbIN 3NEKTPUYECKUIA 3apas, —
npu peweHnn GUsNYecknx 3agad

10.3

PacnosHaBaTb ¢pusMyeckune asaeHus (npouecchl) M 06BACHATb UX HA OCHOBE 3aKOHOB
MeXaHWKWN, MONEKYIAPHO-KUHETUYECKON TEOPUM CTPOEHMA BELLeCTBa U
3N1EKTPOAMHAMMKN: PABHOMEPHOE M PaBHOYCKOPEHHOE NPAMOMHENHOE ABUKEHWE,
cBoboaHOE nageHune Ten, ABUMKEHME NO OKPYKHOCTU, MHEPLUMSA, B3aUMOAENCTBUE Ten;
andodysnn, 6PoyHOBCKOE ABUKEHME, CTPOEHME KUAKOCTEN U TBEPAbIX TEN, USMEHEHUNE
06bEMa Ten Npw HarpesaHUK (OxNaxK4eHnn), Ten1oBOe PpaBHOBECKE, UCMApPEeHNeE,
KOHAEHCAUMA, NAaBAEHNE, KPUCTANNN3aLUMA, KUNEHME, BNAXKHOCTb BO3AYXa,
NnoBbllLEHME AaBNEHUNA ra3a NpW ero HarpeBaHMK B 3aKPLITOM COCYAeE, CBA3b MeXAY
napameTpamu COCTOSIHMSA rasa B M30MpPOLLeccax; 3/1eKTpusauma Te, B3aumoaencremne
3apagos

104

OnucbiBaTb MeXaHUYeCcKoe ABUKEHME, NCMO/b3YA PU3NMYECKME BEIMYMHBI: KOOPAMHATA],
nyTb, NepemMelLeHNE, CKOPOCTb, YCKOPEHME, Macca Tesa, CMa, UMNYAbC TeNa,
KUHETUYECKas sHeprus, NoTeHuUmMa bHaa IHeprusa, mexaHmyeckan pabora,
MeXaHMYeCcKas MOLLHOCTb; NMPW ONMCaHMM NPABU/IbHO TPaKTOBaTb GUINYECKUIA CMbICA
MUCNO/b3yeMbIX BE/IMYMH, UX 0603HAUYEHUS U eANHULbI, HAXOAUTb GOPMYbl,
CBs3blBalOLME AaHHYIO GUINYECKYIO BEJIMYMHY C APYTMMU BEIMYNHAMM

10.5

OnucbiBaTb M3yYeHHbIE TEMNI0Bble CBOMCTBA TE/ U TEMI0BbIE AB/IEHUS, UCMOJb3YA
du13nYecKkne BeNNUYUHbI: AaBaeHue rasa, TemnepaTypa, CpeaHAsA KMHeTMYecKana aHeprma
XaOTUYECKOTO ABUMKEHUA MONEKY/, CpeiHeKBaApaTUYHaA CKOPOCTb MOJIEKY,
KOJIMYECTBO TEMNOTbI, BHYTPEHHAA 3Heprus, paboTa rasa, KoapPpuumneHT nonesHoro
AeNCTBUA TENNOBOro ABUratens; NPn onMcaHMM NPaBuUAbHO TPAKTOBaTb GUINYECKUIA
CMbICN UCMOJIb3YEMbIX BEIMUYUH, X 0603HaYeHMA N eAUHULbI, HaX0AUTb GOopPMYbI,
cBA3bIBaOWME AaHHYI0 GU3MYECKYIO BEIUUYMNHY C APYTMMU BEINUYMHAM

10.6

OnucbIBaTb M3yYeHHbIE 3/IEKTPUYECKME CBOVCTBA BELLLECTBA U 3/IEKTPUYECKME ABEHUA
(npoueccobl), Mcnonb3ya GU3NYECKME BEMYMHDI: SNEKTPUYECKUIA 3apAa, NEKTpUYecKoe
nose, HanpPAX&HHOCTb MOAA, NOTEHLMAN, Pa3HOCTb NOTEHLMANO0B; MPU ONUCAHUN
NPaBUIbHO TPAKTOBATb GPU3NYECKMI CMBIC/T UCMONb3YEMbIX BE/IMYMH, X 0603HAYEHUS U
eAMHULbI; YKa3blBaTb GOPMY/ibl, CBA3bIBAIOLWME AAHHYIO GUINUYECKYIO BEANUNHY C
APYrMMU BEIMYMHAMM




10.7

aHanM3MpoBaTb PU3MYECKME NPOLLECCHI U ABNEHUS, CNOb3YSA GU3MYECKME 3aKOHbI U
NPUHLUMNbI: 3aKOH BCeMUpHOro Tarotenunsa, |, Il v Il 3akoHbl HblOTOHA, 3aKOH COXpaHeHuA
MEXaHMYECKOWM 3HEPTUM, 3aKOH COXPAHEHWUS UMMYbCA, MPUHLLMM CyNneprno3numm cun,
NPUHLUN PAaBHONPABUA MHEPLMANBHBIX CUCTEM OTCYHETA; MONEKYNAPHO-KUHETUYECKYIO
TEOpPUIO CTPOEHMS BELLECTBA, rAa30Bble 3aKOHbI, CBA3b CpeAHEN KNHETUYECKOMN IHEPrum
TEMn/JI0BOro ABUXKEHWUA MOJIEKY/ C abCONOTHOM TemNnepaTypoii, NepBblii 3aKOH
TEPMOANHAMMKMN; 3aKOH COXPAHEHMNA INEKTPMUYECKOro 3apAaa, 3aKoH KynoHa; npm atom
pa3nunyaTb CIOBECHYIO GOPMYINPOBKY 3aKOHA, EF0 MAaTEMATUUYECKOE BbIPArKEHME U
ycnoBus (rpaHuubl, 061acT) NPUMEHMMOCTH

10.8

O6bACHATbL OCHOBHbIE npuHUUNbI AEﬁCTBMH MallKnH, I'IpI/I60pOB N TEXHUYECKUX
yCTpOVICTB,‘ pa3ainyaTb ycnosma nx 6e30nacHOro UCNosib30BaHMA B I'IOBCGLI,HEBHOﬁ
XU3HU

10.9

BbINONHATb 3KCMEPUMEHTbI N0 UCCNEA0BAHMNI0 GUINYECKUX ABNEHMIA U NPOLLECCOB C
MCMO/Ib30BaHWEM MNPAMbIX U KOCBEHHbIX U3MEPEHUI; NPU 3TOM GOPMYINPOBaATL
npobnemy (3agavy) v runoTesy yuebHOro akcnepnmeHTa, cobupath YCTaHOBKY U3
npeasioxeHHoro o6opyaoBaHnA, NPOBOAMTL OMbIT U GOPMYINPOBATHL BbIBOAbI

10.10

OcyLLecTBaaTb NPAMbIE M KOCBEHHbIE U3MEPEHUA GU3UYECKUX BENIMYMH; NPU 3TOM
BblIBUPaTb ONTUMaNbHbIN CNOCOD M3MEpPEHMA U UCNOb30BATb M3BECTHbIE METOAbI
OLLEHKM NOrpeLHOCTEN NU3MEPEHNI

10.11

NccnepoBaTb 3aBUCUMOCTM MeXXAY GU3NYECKMMU BEANYMHAMM C UCNOIb30BaHMEM
NPAMbIX U3MEPEHUI; NMPU 3TOM KOHCTPYMPOBATb YCTAHOBKY, GUKCMPOBATb pe3ybTaTbl
Nosly4eHHOM 3aBUCUMOCTM GU3UYECKMUX BEIMUUNH B BUAE Tabauy, n rpadmKos, genatb
BbIBOAbl NO pe3y/bTaTam Ucc/eoBaHNS

10.12

Cobntopatb NpaBuaa 6esonacHoro Tpyaa npu NpoBeaeHnn nccienoBaHnii B pamrkax
y4ebHOro sKcnepnmeHTa, y4ebHo-Mccnef0BaTeIbCKON U MPOEKTHOW AeATENbHOCTU C
NCNOIb30BaHNEM U3MEPUTENbHBIX YCTPOMCTB M NabopaTopHOro obopyaosaHmsa

10.13

PelwaTb pacyéTHble 33434 C ABHO 334aHHOMN PU3NYECKOM MOAENbIO, UCMO/b3YS
dM3MYECKME 3aKOHbI M NPUHLMMBI; HA OCHOBE aHa/IN3a YC0BMA 334a4M BbIOMpPaThb
du13nYeckyo moaenb, BblAenAaTb GUsndeckne BeNnYnHbl u Gopmybl, Heobxoanmble
ANA eé pelleHuns, NPoBOAUTb PACYETbI U OLEHMBATL PEaNbHOCTb NOJYYEHHOIO 3HAYEHMA
dn3nMYEeCKON BEANYMHDI

10.14

PeliaTb KayecTBEHHble 3a4a4M: BbICTPAMUBaTb JIOTMYECKM HEMPOTUBOPEUNBYIO LLEMOYKY
pacCyAEHUN C ONOPOMN Ha U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU N dU3NYEcKue
ABNEHUSA

10.15

Mcnonb3oBaTb Npu pelleHnn yuebHbix 33434 COBpeMeHHble MHPOPMALMOHHbIE
TEXHONOTUWN A/1A MOUCKA, CTPYKTYPUPOBAHUSA, MHTEpPNpEeTaLmnn U NnpeacTaBiaeHus
y4ebHOM 1 Hay4yHO-NoNYyAAPHON MHGOPMALMM, NOSTYYEHHOMN N3 PA3SINYHBIX UCTOYHUKOB;
KPUTUYECKM aHAIM3MPOBATb NOJTyYaemyto MHGOPMaLMIO

10.16

MpuBoAUTbL NPUMEpPbI BKNaAa POCCUMNCKUX U 3apyBerkHbIX YUEHbIX-PU3NKOB B pa3BUTUE
HayKn, 06bsACHEHWE NPOLECCOB OKPYKAIOLLEro MUpPa, B Pa3BUTUE TEXHUKU U
TeXHONOorumn




10.17

Mcnonb3oBaTb TeopeTUUYECKME 3HAHNA N0 PU3NKe B NOBCEAHEBHOM XKU3HU ANA
obecneveHna 6esonacHocT Npu obpalleHnn ¢ npubopamm U TEXHUYECKUMMN
yCTpoMcTBaMu, 4/1A COXpaHeHMA 340p0BbA U COBN0AEHMA HOPM 3KOI0rMYECKOro
noseAeHUA B OKpyXatowei cpeae

10.18

PaboTaTb B rpynmne ¢ BbINOJHEHWEM PA3/IMYHbIX COLMAbHBIX PO/Ei, N1aHNPOBATbL
paboTy rpynmbl, paunoHanbHO pacnpeaenatb 0643aHHOCTU M NNAHMPOBATb
LeATeNbHOCTb B HECTAHAAPTHBIX CUTYaLMAX, aAEKBATHO OLLEHMBATb BKAAZ KaK4Oro U3
YYaCTHMKOB rpynnbl B pelleHne paccMmaTpuBaemoli npobiembl

11 KNACC

Kog,
npoBepAemoro
pesynbTaTta

MposepAaemble npegMmeTHble pe3yabTaTbl 0CBOEHUA OCHOBHOW 06pa3oBaTe /ibHOM
nporpammbl cpesHero obuiero obpasoBaHusa

111

JeMoHCTpUpoBaTb Ha NpUMepax Posib U MecTo GU3NKKN B POPMUPOBAHNN COBPEMEHHO
Hay4yHOM KapTUHbI MM1Pa, B Pa3BUTUN COBPEMEHHOI TEXHUKM 1 TEXHOOTUIA, B
MPaKTUYECKOMN AeATeIbHOCTM /IloAei, LeNOCTHOCTb U eAUHCTBO GU3NYECKON KapTUHbI
Mupa

11.2

Y4nTbIBaTb FPaHMULbl NPUMEHEHMA U3YYEHHbIX GU3NYECKMX MOAENEN: TOYEYHbII
3/IeKTPUYECKUIA 3apAa, AAepHan MoAeNb aTOMa, HYK/IOHHasA MOAE b aTOMHOro AApa
npv pelweHnn pusnMyeckmx 3agau

11.3

PacnosHaBaTb ¢pu3nyecKkue ABneHUs (Mpouecchbl) M 06bACHATL UX HA OCHOBE 3aKOHOB
3NEKTPOANHAMMUKM U KBAHTOBOM GU3MKU: SNEKTPUYECKAs NPOBOAUMOCTb, TENIOBOE,
CBETOBOE, XMMMYECKOE, MarHUTHOE AeCTBMA TOKA, B3AaMMOLENCTBUE MArHUTOB,
3N1EeKTPOMArHUTHAA MHAYKUMA, AeACTBUE MAarHUTHOIO NOASA Ha NPOBOAHUK C TOKOM U
OBVXKYLLMIACA 3apAa, SNEKTPOMArHUTHbIE KoiebaHMA U BOJHbI, MPAMOANHENHOE
pacnpocTpaHeHWe CBeTa, OTPaXKeHue, NpesiomseHne, HTepdepeHums, andpakuma n
nonspusaums ceBeTa, aucrnepcua ceeta, GoToanekTpuyecknin apdekT (botoaddekT),
CBETOBOE AaB/lIeHNe, BOSHUKHOBEHWE JIMHEYATOro CNeKTPa aToMa BoA0poaa,
€CTeCTBEHHAs U UCKYCCTBEHHasA PagMOaKTUBHOCTb

11.4

OnucbiBaTbh M3yYeHHbIE CBOMCTBA BELLLECTBA (3/IEKTPUYECKME, MAarHUTHbIE, ONTUYECKUE,
3N1EKTPUYECKYIO MPOBOAMMOCTb PA3/INYHbIX CPeA) U 9NEKTPOMArHUTHbIE ABAEHMUSA
(npouecchbl), Mcnonb3ya GUsMYECcKMe BEANYMHDI: SNEKTPUYECKUI 3apAag, CMa TOKa,
3/1EKTPUYECKOE HaMnpAXKeHMe, 3NEKTPUYECKOE CONPOTUBEHME, PA3HOCTb NOTEHLMANOB,
3AC, paboTa ToKa, MHAYKUMA MarHUTHOTO NoAs, cuna Amnepa, cuna JlopeHua,
WHAYKTUBHOCTb KaTyLLKW, SHEPTUSA 3/IEKTPUYECKOTO U MarHMTHOrO NoJiel, nepuoa u
YyacToTa KonebaHuit B KofiebaTeNbHOM KOHTYpPeE, 3apAs, U Cula TOKa B NpoLiecce
rapMOHMYECKMX 3IEKTPOMArHUTHBIX KosiebaHui, POKYCHOe paccToaHUE M ONTUYECKaS
CWNa IMH3bI; NP ONMUCaHMM NPaBU/IbHO TPAKTOBATb PUINYECKUIA CMbIC/T UCMO/b3YEMbIX
BE/INYUH, X 0D603HAYEHMA U eANHULbI; YKA3bIBATb GOPMY/ibl, CBA3LIBAIOLLME AAHHYIO
bM3NYECKYIO BEIMYMHY C APYTMMU BETUYMHAMM

11.5

OnucbiBaTh M3yYeHHble KBAHTOBbIE AABIEHUSA W MPOLECCHI, UCNOJb3yA dU3nYecKkue




BE/IMYMHbI: CKOPOCTb 3/IEKTPOMArHUTHbIX BOJIH, A/IMHA BOJIHbI M YacTOTa CBETA, SHeprus
n umnynbc GOTOHA, Nepuoa noaypacnana, SHeprusa CBA3N aTOMHbIX agep; Npu
OMMUCaHUK NPaBUJIbHO TPAKTOBATb GUINYECKUIA CMbIC/T UCMOJ/Ib3YEMbIX BEIMUYNH, UX
0603HauYeHUs U eauHULbI; YKasbiBaTb GOPMY/bl, CBA3bIBAOLMNE AaHHYO GUUYECKYIO
BE/IMYMHY C APYTMMU BEIMYMHAMMU, BbIYUCAATb 3HAYEHNE GU3MUYECKON BENNYMHDI

11.6

AHann3npoBaTb pU3MYECKME NPOLECCHI U ABNEHMSA, UCNOb3YA GU3MUECKME 3aKOHbI U
NPUHLMIbLL: 3aKOH OMa, 3aKOHbI NOC/1eA0BaTE/IbHOIO M NAPaANebHOrO COeANHEHUS
NPOBOAHMKOB, 3aKOH [I3Koyna — JleHLa, 3aKOH 3/1eKTPOMarHMTHOM MHAYKLMM, 3aKOH
NPAMOIMHENMHOrO PacnpOCTPaHEHUA CBETA, 3aKOHbI OTPAYKEHWUA CBETA, 3aKOHbI
npesomMmNeHns cBeTa, ypaBHeHMe IHWTeNHa ana potoaddeKTa, 3aKOH CoXpaHeHUn
SHEPrnK, 3aKOH COXPaHEHUA UMMY/bCA, 3aKOH COXPaHEHMA 3NEKTPMUYECKOro 3apsaaa,
3aKOH COXPaHeHUs MaccoBOro YMc/a, NocTynaTel bopa, 3aKOH PaANOaKTUBHOIO
pacnaga; npu aTOM Pas/iMyaTtb C0BECHYI0 GOPMY/IMPOBKY 3aKOHa, ero MaTemMaTyeckoe
Bblpa*KeHMeE M YCNoBUA (rpaHnLLbl, 061aCT1) NPUMEHUMOCTH

11.7

OnpepenATb HanpaB/ieHMe BEKTOPA UHAYKLMU MAarHUTHOIO NoA NPOBOAHUKA C TOKOM,
cunbl Amnepa m cunbl JlopeHua

11.8

CTpouTb 1 ONKUCbIBaTb M306pasKeHne, co3AaBaeMoe NAOCKMM 3epKasioM, TOHKOM
JIMH30M

11.9

BbINONHATL 3KCNEePUMEHTbI N0 UCCNEA0BaHUNI0 GUINYECKUX ABNEHUIA U NPOLLECCOB C
MCNO/b30BaHMEM MPAMbIX U KOCBEHHbIX U3MEPEHUIA; NPU 3TOM GOPMYINPOBaTh
npobaemy (3agavy) v runoTesy yuebHOro skcnepmmeHTa, cobupaTh YyCTaHOBKY U3
npeasoxeHHoro o6opyaoBaHMA, NPOBOAMTL ONbIT U GOPMYIUPOBATL BbIBOAbI

11.10

OcyLecTBnATb NPAMbIE U KOCBEHHbIE N3MEpPEHUs GU3UYECKUX BEIMUYUH; NPU 3TOM
BbIOMPATb ONTMMA/IbHBI CNOCOH6 N3MEPEHUA U UCMOb30BaTb M3BECTHbIE METOAbI
OLLEHKM NorpeLwHocTen M3smepeHni

11.11

NccnenoBatb 3aBUCUMOCTU GU3UYECKUX BEIMYUH C UCNOIb30BAHMEM MPAMBIX
WU3MEPEHMUIA; NPM 3TOM KOHCTPYMPOBATb YCTaHOBKY, GUKCUPOBATbL Pe3y1bTaThbl
NONYYEHHOM 3aBUCUMOCTU PU3MYECKUX BESIMYMH B BUAE Tabauu 1 rpadmKos, genatb
BbIBOAbI NO pe3y/ibTaTam UCCieL0BaHNS

11.12

Cobntopatb NpaBmaa 6e30nacHoro Tpy4a npy NpoBeAeHUN UCCeA0BaHUI B paMKax
y4ebHOro aKcnepMMeHTa, y4ebHo-UCcCneL0BaTeNbCKON U MPOEKTHOM AeATENbHOCTH C
NCNO/Ib30BaHMEM U3MEPUTENBbHbIX YCTPOICTB U nabopatopHoro obopyaoBaHMA

11.13

PewaTb pacyéTHble 3a4a4M C ABHO 3a4aHHOM GU3NYECKOM MOAE/bIO, NCNO/b3YA
dur3MYECKME 3aKOHbI M NPUHLMMBI; HA OCHOBE aHa/In3a YC/10BMA 3a434M BbIOUpPaTb
dur3MUeCcKyo MoaeNb, BbiAeNATb GU3MUYECKUE BENMUYNHBI U GOPMYbl, HEOBXOAMMblE
AN eé peweHus, NPoBOAMTL PACUYETLI M OLEHNBATbL PEasIbHOCTb MNOYYEHHOTO 3HAYEeHUS
dU3nYEeCKoN BEANUYUNHDI

11.14

PewaTb KayecTBEHHbIE 334a4M: BbICTPANBATb IOTMYECKN HEMPOTUBOPEUMBYIO LLEMOYKY
paccykAeHuWI C ONOPOM Ha M3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU M pU3MYecKme
ABNEeHNA




11.15

Mcnonb3oBaTb Npu pelleHnn yuebHbix 33434 COBpeMeHHble MHPOPMaLMOHHbIE
TEXHONOTUW A/1A NOUCKA, CTPYKTYPUPOBAHUSA, MHTEPNPETALLMU U NPeaCTaBAEHMUS
y4ebHOM 1 Hay4YHO-NONYyAAPHON MHDOPMALLUK, MONYYEHHOMN N3 PA3/IUYHBIX UCTOYHMKOB;
KPUTUYECKM aHAIM3MPOBATb NOyYaemyto MHGOPMALLUIO

11.16

06BACHATL NPUHLMMBI AeMCTBUA MaLLUMH, NPUBOPOB N TEXHUYECKUX YCTPOICTB;
pasnunuyath ycaoBma nx 6e3onacHoro Ncnoib3oBaHMA B NOBCEAHEBHOM KU3HU

11.17

MpuBoAUTL NPUMEPbI BKNAAa POCCUNCKUX U 3apyberkHbIX YYEHbIX-PUINKOB B pa3BUTUE
HayKun, B 06bACHEHME NPOLLECCOB OKPYKAIOLLLErO MUPa, B Pa3BUTMUE TEXHUKU U
TexXHoONorumn

11.18

Mcnonb3oBaTb TeopeTUHECKME 3HAHMA NO PU3MKe B NOBCEAHEBHOM KU3HU A5
obecneyeHuns 6esonacHocTM Npu obpaleHnn ¢ Nnpubopamm N TEXHUYECKMMU
YCTPOMCTBaMMU, AN COXPAHEHUA 340P0BbA U COBAOAEHUA HOPM SKONOTMYECKOTO
noBeAEeHMA B OKpYKatoLWwel cpese

11.19

PaboTaTb B rpynmne ¢ BbINOJHEHWEM PA3ANYHbIX COLUMAbHbIX PO/iEei, NIaHNPOBaATb
paboTy rpynmbl, paunoHanbHO pacnpeaenatb 06A3aHHOCTU M NNAHMPOBaTb
AeATe/IbHOCTb B HECTAHAAPTHbIX CUTYyaLMAX, aAEKBAaTHO OLEHMBATL BKAa4, KaXK4oro 13
YYaCTHUKOB rpynnbl B pelleHne paccmaTpuBaemolt npobiembl




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

10 KNACC

Kog
pasgena

Kog n poBEPAEMOrO 3/IEMEHTA

MNpoBepaemble anemeHTbl cogepKaHnA

®U3NKA N METObl HAYHHOT O MO3HAHWMA

11

dusmKa — HayKa o npupoge. HayuyHble meToabl NO3HaHUA
OKpYsKatoLero mmnpa. Ponb skcnepMmeHTa 1 Teopun B
npouecce No3HaHUA NPUPoAbI. IKCNEPUMEHT B GU3NKeE

1.2

MogaennposaHue GU3NYECKUX ABNEHUI U NMPOLLECCOB.
HayuHble runotesbl. PU3nyeckmne 3aKoHbI U TEOPUMN.
lpaHuMLbl NPUMEHUMOCTN GU3NYECKUX 3aKOHOB. MpHUHLUMN
COOTBETCTBUA. PONb 1 MecTo dpU3NKK B dopmUpoBaHUM
COBPEMEHHOM HayYHOM KapTUHbI MUPA, B MPaKTUYECKOM
AeATeNbHOCTU Ntoaen

MEXAHUKA

2.1

KUHEMATUKA

2.11

MexaHuyeckoe ABuKeHne. OTHOCUMTENbHOCTb
MeXaHWYeCcKoro ABuxKeHuaA. Cuctema oTcyéTa. TpaeKkTopus

2.1.2

MepemeLlyeHne, CKOPOCTb (CpeaHAA CKOPOCTb, MTHOBEHHas
CKOPOCTb) M YCKOPEHUE MaTepuanbHOM TOYKN, UX
NPOEKLMM Ha OCU CUCTEMbBI KOOpAMHAT. CnoXKeHne
nepemeLLeHNn 1 CNOXKEHNe CKopocTel

2.1.3

PaBHOMepPHOE U PaBHOYCKOPEHHOE NPAMOANHENHOE
ABuKeHue. FpadUnKM 3aBUCMMOCTM KOOPAMHAT, CKOPOCTH,
YCKOPEHUS, NYTU U NepemMeLLEHUS MaTepuaibHOM TOYKM OT
BpeMeHM

2.14

CsoboaHoe nageHue. YckopeHue cBoboaHoro nageHua

2.15

KpnBoAuHeliHoe aBuKeHne. PaBHOMepHoe ABUXKeHUe
MaTepuanbHOM TOYKM NO OKPYKHOCTU. YI/10Bas CKOPOCTb,
JMHelHanA ckopocTb. Mepuog u YyacToTa.
LleHTpocTpeMuTeIbHOE YCKOpeHMUe

2.1.6

TexHWYecKme yCTPoWCTBa: CMMAOMETP, ABUKEHME
CHapALOB, LLeMHble U peMeHHble nepesayn

2.1.7

MpakTnyeckune paboTbl. I3amepeHne MrHOBEHHOM
cKkopocTu. MccnegoBaHne COOTHOLWEHUS MEXAY NYTAMMU,
NPoaeHHbIMKN TEIOM 3a NOC/IeloBaTe/IbHbIE PaBHble
NPOMEXKYTKM BPEMEHW NPU PAaBHOYCKOPEHHOM ABUKEHUN




C HAaYyaIbHOM CKOPOCTbIO, PAaBHOM HyAt0. M3yyeHune
ABUMKEHWA LWapMKa B BA3KOW XKNOKOCTU. M3ydyeHune
ABUMKEHUA Tena, 6POoLEeHHOro ropuM3oHTaIbHO

ONHAMUKA
991 MpuHUMN oTHOCKUTeNbHOCTM Mannnes. MNepBbln 3aKOH
o HbtoToHa. MHepunanbHble CUCTEMbI OTCYETA
2.2.2 Macca Tena. Cuna. MpuHLKMN cynepnosnummn cun
BTopoi 3akoH HbloTOHa A1 MaTepuanbHON TOUKM B
2.2.3 MHepumManbHol cucteme otcuéta (MCO). TpeTuit 3aKoH
HbloTOHa AnA maTepuasibHbIX TOYEK
994 3aKoH BcemupHoro taroteHuna. Cuna taxectu. Mepsasn
o KOCMMYecKas CKopocTb. Bec Tena
2.2.5 Cuna ynpyrocTtu. 3akoH lNyKa
Cuna TpeHuna. Cyxoe TpeHne. Cuna TPeHMA CKOMbXKEHNA U
2.2.6 cuna TpeHua nokoa. KoappuumneHTt TpeHua. Cuna
2.2 COMPOTUBAEHMUA NPU ABUKEHUUN TENA B }KUAKOCTU UK ra3e
927 MocTynatenbHoe W BpalaTesibHOe ABUXKEHUE abCONOTHO
o TBEpA0ro Tena
228 MOMEHT cuabl OTHOCUTENBHO OCK BpaLeHuA. MNaeyo cunbi.
o Ycnosua pasHoBecuAa TBEpgoro tena 8 MCO
299 TexHUYecKme yCTPOMCTBA: NOALWMMHUKK, OBUKEHUE
o MCKYCCTBEHHbIX CNYTHUKOB
MpaKktnuyeckme paboTobl. MU3ydeHne ABUKEHUA BpyCcKa no
HaK/IOHHOM NNIOCKOCTU NOA AENCTBUEM HECKOSIbKUX CU.
NccnepoBaHue 3aBUCMMOCTM CUA YNIPYTOCTH,
2.2.10 BO3HMKalOWMX B AeDOPMUPYEMON NMPYHKUHE N PE3UHOBOM
ob6pasLe, oT BeNMUYUHbI Ux aedopmaumnn. Uccnepgosarne
YCNIOBWIA paBHOBECUA TBEPAOrO TeNa, UMEIOLWEro oCb
BpaLLeHuA
3AKOHbl COXPAHEHUA B MEXAHUKE
231 Mmnynbc maTepuanbHOM TOYKM, CUCTEMBI MaTEPUAbHbIX
h TO4YeK. MMNynbc CUbl U UISMEHEHWE MMMY/IbCA TeNa
2.3
3.2 3aKoH coxpaHeHua nmnynoca B MCO. PeakTmBHOE

NBUMKEHMe

2.3.3

PaboTta cunbl




234

MoLwHOCTb cnbI

KnHeTnyeckas Heprmna MaTepmaanoﬁ TOYKMN. Teopema o

2.35 .
KUHETUYECKOM SHeprumn
MoTeHuManbHaa sHeprua. MNoTeHuManbHana sHePrua ynpyro
2.3.6 AedopmMnpoBaHHOM NPYKUHbI. MoTeHUMANbHAA 3HepruA
Tena 86,1131 NOBEPXHOCTU 3emMan
MoTeHUManbHbIe M HeENOTEHLMANbHbIe CUbl. CBA3b PaboThbl
3.7 HEenoTeHLUMaNbHbIX CUA C USMEHEHNEM MEXAHNYECKOM
h SHEepPr1m cucTeMbl Tes. 3aKOH COXPaHeHMA MeXxaHUYecKom
sHeprum
2.3.8 Ynpyrue v Heynpyrue cToJKHOBEHMUA
23.9 TexHWYecKme yCTPOWCTBaA: ABUKEHUE PAKET, BOLOMET,
o Konep, NPYKMHHbI nuctonet
MpaKkTuyeckme pabotbl. U3ydeHme cBA3M CKOpOCTEN Ten
2.3.10 npu Heynpyrom yaape. UccnegosaHue cBaA3n paboTbl CUbI

C UISMEHEeHUEeM MeXxaHMYeCcKon Heprnun tTena

3 MOJTERYNAPHAA ®U3UKA U TEPMOONHAMMWKA
OCHOBbI MOJIEKY/TIAPHO-KMHETUYECKOW TEOPUM
OCHOBHbIE NONOXKEHUA MONEKYNAPHO-KUHETUYECKOM
3.1.1 Teopun. bpoyHoBckoe asukeHue. Audoysma. Xapakrep
ABUMKEHMA Y B3aUMOAENCTBUA YacTuL, BELLECTBA
3.1.2 Moaenu CTpoeHUA ra3os, }KUAKOCTEN U TBEPAbIX TeN U
o 06BbACHEHWE CBOWCTB BELLECTBA Ha OCHOBE 3TUX MOAe/ei
313 Macca monekyn. Konmnyectso sewecTsa. [locTtoaHHaA
o Asoragpo
3.1 314 Tennosoe paBHoBecue. TemnepaTtypa n eé nsmepeHume.
o LLikana Temnepatyp Lenbcua
3.15 Mogenb nageanbHoro rasa. OCHOBHOe ypaBHeHue
o MOJIEKYNSIPHO-KMHETUYECKOM TEOPUM UAEANbHOTO ra3a
AbcontoTHasa TemnepaTypa Kak mepa cpegHei
3.1.6 KMHETUYECKOM 3Heprum TeNI0BOro ABMMKEHUA YacTUL, rasa.
LLIkana Temnepatyp KenbsnHa
3.1.7 YpaBHeHue KnaneipoHa — MeHgeneesa. 3akoH [lanbToHa
3.1.8 [a30Bble 3aKOHbI. MI3onpoLeccbl B uaeanbHOM rase ¢

NOCTOAHHbIM KOTMYECTBOM BeLLECTBA: U30TEPMA, N30X0Pa,




nsobapa

3.1.9 TexHUYecKne ycTpoKcTea: TepmomeTp, bapomeTp
MpakTnyeckme paboTbl. UIsmepeHme maccol BO3ayxa B
3.1.10 KNaccHOM KomHarte. MiccnepoBaHne 3aBUCUMOCTU MEXKAY

napameTpamu COCTOSHUA Pa3perKeHHOro rasa

3.2

OCHOBbl TEPMOANHAMWKHA

3.21

TepmoanHamuyeckasa cuctema. BHyTpeHHAA aHeprma
TEPMOAMHAMMUYECKON CUCTEMBI U CNOCObbI € N3MeHeHuA

3.2.2

KonunuecTtso TennoTtbl U paboTta. BHyTpeHHAs aHeprus
04HOATOMHOTO MAeanbHOro rasa

3.2.3

Buapl Tennonepenayum: TenaonpoBOAHOCTb, KOHBEKLMSA,
nsnydyeHue. TennoémKocTb Tena. YaenbHasa TenJ10éMKOCTb
BelecTBa. PacyéT Koanyectsa TennoTbl Npu
Tennonepegaye

3.24

MepBblli 3aKOH TEPMOANHAMUKM. [TpUMEHEHME NepBoro
3aKOHa TEPMOAMHAMMKN K n3onpoueccam. Mpadudeckan
WHTepnpeTauusa paboTbl rasa

3.25

Tennosble MaWwuHbI. MPUHUKUNBI AEACTBMA TENIOBbIX
MaLuH. MpeobpazoBaHMA IHEPTUN B TENNOBbLIX MaLLMHAX.
KoadduumeHT nonesHoro aecreuns (aanee — KNAa)
Tennosor mawwuHsbl. Llnkn KapHo u ero KNJ

3.2.6

BTopoli 3aKoH TepmoanHamuKn. HeobpatumocTb
npoueccos B npupoae. Tennosblie ABUraTenu.
JKonornyeckme Npobaembl TeNN03HEPTETUKM

3.2.7

TexHUYecKne ycTponcTBa: ABUraTe /b BHYTPEHHEero
cropaHus, 6b6ITOBOMN XON0AUNBHUK, KOHAULMOHEP

3.2.8

MpaKTuyeckne paboTbl. U3mepeHue yaenbHoM
TENNOEMKOCTHU

3.3

ATPETATHbIE COCTOAHMA BELLECBA. ®A30BbIE NMEPEXOAbI

3.3.1

MapoobpasoBaHune N KoHAeHcaums. MicnapeHue u
KuneHue. YaenbHas Tenjota napoobpasoBaHus.
3aBMCMMOCTb TEMNEPATYPbI KUMNEHUA OT AaBNEHUSA

3.3.2

ABCONOTHasA U OTHOCUTENbHAA BAAXKHOCTb BO3AyXa.
HacblWweHHbIM nap

3.3.3

Teépaoe Teno. Kpucrannnyeckune n amopdHole Tena.
AHUW30TPONMA CBOMCTB KPUCTaNN0B. KuUaKne KpUCTanibl.




CoBpemeHHble maTepuansl
33.4 MnasneHue u Kpuctanaunsauua. YgenbHaa tenaoTta
o nnasnenus. Cybavmauma
3.3.5 YpaBHeHWe TennoBoro banaHca
TexHUYecKme yCTpoMCTBa: TMIPOMETP U NCUXPOMETP,
33.6 KanopuMeTp, TEXHO/IOTMU NOYYEHUA COBPEMEHHbIX
h MaTepuanos, B TOM YMUC/Ie HAHOMATEPUanNos, u
HaHOTEXHOANOrn
3.3.7 MpakTnyeckre paboTol. U3mepeHMe BNaXKHOCTH BO3ayxXa
4 SNTIEKTPOANHAMUKA
SJTIEKTPOCTATUKA
411 dneKkTpusauma Ten. InekTpuyeckmi 3apag. Jsa smaa
o 3/1eKTPUYECKUX 3apAa0B
4.1.2 MpoBOAHWUKMK, OUNINEKTPUKN U NONYNPOBOLHUKMK
41.3 3aKOH COXpaHeHUA INeKTPUYECKOro 3apaaa
4.1.4 B3anmopeiicteune 3apagoB. 3akoH KynoHa
dneKkTpuyeckoe none. HanpaKEHHOCTb 3/IEKTPUYECKOrO
4.1.5 nona. MpuHuun cynepnosnunun. JIMHUK HaNPAXKEHHOCTU
3NeKTpUYecKoro nons
416 PaboTa cun snekTpoctaTndeckoro nons. MoteHuman.
A -4
4 PasHocTb noTeHLUManos
417 MpPOBOAHUKN N ANINEKTPUKM B NOCTOAHHOM
o 3NIeKTpUYECcKoMm none. uanekTpnyeckasa NpoHULLAeEMOCTb
DNeKTPOEMKOCTb. KOHAEHCATOpP. DNIEKTPOEMKOCTb
4.1.8 NNOCKOro KOHAEeHCAaTopa. DHEPrua 3apAXKEHHOro
KOHAeHcaTopa
TexHUYeCcKme yCTPOMCTBA: 3/IEKTPOCKON, 3IEKTPOMETP,
419 9N1eKTpoCcTaTUYecKan 3almTa, 3a3emsieHme
- 3NeKTponpnbopoB, KOHAEHCATOP, KCEPOKC, CTPYMHbIN
npuHTEP
4.1.10 MpakTnyeckne paboTbl. M3amepeHne aneKTPoEMKOCTH
o KOHAeHcaTopa
4.2 NOCTOAHHbIM 3/TEKTPUYECKMIA TOK. TOKU B PA3/TIUYHBIX CPEAAX




Ycnosua cywectBoBaHMA NOCTOAHHOIO 3NIEKTPUYHECKOTO

42.1
TOKa. MicTovyHMKM TOKa. Cnna ToKa. MoCcToAHHbIM TOK
4.2.2 HanpsaxeHune. 3akoH Oma gnAa yvyacTKa uenm
4923 dneKTpUYecKoe conpoTuseHmne. YaenoHoe
o COMpPOTMB/EHNE BELLecTBa
494 MNocnepnosatenbHoe, NapannenbHOe, CMeLlaHHoe
o coeMHeHWe NPOBOAHNKOB
4.2.5 PaboTa afieKTpMyecKkoro Toka. 3akoH [xoynsa — fleHua
4.2.6 MoOLWHOCTb 9N1eKTPUYECKOro TOKa
aneKkTpoABuKyLlan cuna (aanee — 3/1C) U BHYyTPeHHee
4.2.7 CONPOTMBAEHNE UCTOYHMKA TOKA. 3akoH OMma Anda NoaHOM
(3amKHYyTOW) anekTpryeckoit uenu. KopoTkoe 3aMbiKaHue
DNEeKTPOHHaA NPOBOAMMOCTb TBEPALIX METAN/IOB.
4.2.8 3aBMCUMOCTb CONPOTUBAEHUA MEeTaN/I0B OT TemnepaTypbl.
CBepxnpoBoAMMOCTb
4.9 DNeKTPUYECKmnii TOK B Bakyyme. CBOMCTBA 3/IEKTPOHHbIX
o My4YKOB
MonynpoBogHMKK. CobCTBEHHAA U NpUMecHas
4.2.10 NPoOBOANMOCTb NONYNPOBOAHMKOB. CBOMCTBA p-Nn
nepexoaa. MonynposoaHMKoBbIEe NPMBOPLI
4911 DNeKTPUYECKMI TOK B 3/IEKTPONTAX. DNEKTPOIUTUYECKAA
o Anccoumauma. INeKTponm3
DIEKTPUYECKNI TOK B ra3ax. CamocTosATe IbHbIN U
4.2.12 HEeCaMoCTOATENbHbIN pa3psa. PasinyHble TUNbI
CamoCTOoATEeNbHOrO pa3paga. Monnua. Nnaasma
TexHUYecKme yCTpoKCTBa: aMnepmeTp, BONbTMETP,
peocTaT, UCTOYHUKN TOKa, 3NeKTpoHarpesaTe/ibHble
4.2.13 nNpubopbI, 3N1EKTPOOCBETUTE/IbHbIE NPUBOPLI, TEPMOMETP
CONPOTUBNEHUSA, BaKYYMHbI AM04, TEPMUCTOPLI U
¢doTopesncTopbl, NOAYNPOBOAHUKOBLIN ANOA, FabBaHUKA
MpaKTuyeckmne paboTobl. MU3yyeHne cmelwaHHOroO
coegMHeHUA pe3ncTopos.
4.2.14

MN3mepeHne 3C NCTOYHMKA TOKA U ero BHYTPEHHEro
conpotusneHus. HabnoaeHve anektponunsa




11 KJTACC

Ko
A Koanposepsaemoro anemeHTa lpoBepaemble aemMeHTbl CoAepKaHUA
pasgena
4 SNTIEKTPOANHAMUKA
MATHUTHOE MOJIE. 3JIEKTPOMAITHUTHAA NHAOYKLUNA
43.1 MocToAHHbIE MarHUTbI. B3aumogencTemMe NOCTOAHHbIX
o MarH1ToB
MarHuTHoe nosne. BeKTOp MarHUTHOM MHAYKLUWN.
432 MpuHUMN cynepno3vuun. JIMHUM MarHUTHOM
h WMHAYKUMW. KapTUHA IMHUI MarHUTHOM MHAYKUMK NoAa
NOCTOAHHbIX MarHUTOB
MarHuTHoe noJie NPOBOAHUKA C TOKOM. KapTuUHa INHUI
433 nonsa AJMHHOIO NPAMOro NPOBOAHMKA U 3aMKHYTOrO
o KOJIbLLEBOro NPOBOAHMKA, KaTyLLKM € TOKOM. OnbIT
pcTena. BsaumogelictBMe NPoOBOAHUKOB C TOKOM
4.3.4 Cuna Amnepa, eé moaynb 1 HanpasaeHne
Cuna JlopeHua, eé moaynb U HanpasaeHue. [lsmnxeHune
4.3.5 3apAXKEHHOW YacTULbl B O4HOPOAHOM MarHUTHOM
none. Pabota cunbl JlopeHua
4.3 o
4.3.6 ABNEHME 31EeKTPOMATHUTHOMN NHAYKLUUK
4.3.7 MoTOK BEKTOPA MarHUTHOM MHAYKUUMU
43.8 34C MHAYKUMN. 3aKOH 3NEeKTPOMArHUTHOM MHAYKLUMMN
o dapages
Buxpesoe aneKktpuyeckoe none. 34C nHaykunu B
4.3.9 NPOBOAHWUKE, OBUKYLLEMCA NOCTYNATE/IbHO B
OAHOPOAHOM MarHUTHOM noJse
4.3.10 Mpasuno JleHua
4.3.11 NHOYKTUBHOCTb. ABNeHne camonHaykumm. 34C
o CaMOUHAYKLUUMU
4.3.12 JHeprna MarHUTHOro NONA KaTyLWKK C TOKOM
4.3.13 DNeKTpoOMarHmMTHoe none
4.3.14 TexHU4YecKme yCTPoMCTBA: NOCTOAHHbIE MArHUTDI,

3/1EKTPOMArHuTbl, 3/1IEKTPOABUIaTE/ b, YCKOPUTETU




3/1IEMEHTAPHbIX YaCTUL, MHOYKUNOHHAA NeYyb

4.3.15

npaKTVI‘-IeCKMe pa6OTbI. I/Isyqume MArHMTHOro nonAa
KaTyLWKM c TOKOM. McchepgoBaHue ,CI,EﬁCTBVIFI
NOCTOAHHOINO MarHnTa Ha paMKy C TOKOM.
UccnepoBaHne ABneHuA 3HEKTpOMaFHMTHOﬁ UHOYKUUN

KONEBAHUA N BOJHbI

5.1

MEXAHWYECKWNE N SNNEKTPOMATHUTHbIE KOJIEBAHUA

51.1

KonebatenbHan cucrema. CBobogHble KonebaHus.
FapmoHunyeckune KonebaHus. MNepuoa, 4acToTa,
amnantyga v pasa konebaHum

5.1.2

MPYKMHHBIN MaATHUK. MaTemMaTUYECKU MasTHUK

5.1.3

YpaBHeHWe rapMOoHMYECKNX KonebaHUA.
KnHemaTnyeckoe 1 guHammyeckoe onucaHue
K0nebaTeNbHOro ABUKEHUS

514

MpeBpaLLeHne sHepPrMm NP rapMoHNYECKUX
KonebaHmax. CBA3b aMnAnUTyAbl KonebaHMn UCXOAHOM
BE/IMYUHDI C AMNANTYAaMU KoNebaHUI eé cKkopocTu u
YCKOpeHus

5.15

KonebatenbHblli KOHTYp. CBO6OAHbIE
3/1eKTPOMArHUTHbIE KosiebaHuA B MAeanbHOM
KonebaTeNibHOM KOHType. AHas0rma mexay
MEXaHUYECKUMU N SNEKTPOMATHUTHBIMM
Konebannamm. ®opmyna TomcoHa

5.1.6

3aKOH COXpaHeHUA 3HepPrum B naeasibHOM
KonebaTtesibHOM KOHTYype

5.1.7

BbIHYXAEHHble MeXaHUYecKne KonebaHua. Pe3oHaHc.
Pe30oHaHCHaA KpuBaA. BbIHYXAeHHble
3N1eKTPOMArHUTHbIE KosiebaHuA.

5.1.8

MepemeHHbI ToK. CUHYCOMAANbHbIV NepeMeHHbI TOK.

5.1.9

MOLLHOCTb NEPEMEHHOIO TOKa. AMNAUTYAHOE U
OEeNCTBYIOLLLEE 3HAUYEHME CU/bI TOKA U HaNpsaXKeHUsA

5.1.10

TpaHchopmaTop. Mpoun3BoAcTBO, Nepesaya u
noTpebaeHne aN1eKTPUYECKON IHEPTUN. DKOJIOTUYECKUNE
PUCKM NPpU NPOM3BOACTBE SNEKTPUYECKON SHEPTUN.
Ky/nbTypa MCNONb30BaHUSA 3/1EKTPO3HEPTUN B
NoBCeHEBHOM }KU3HMU




s 111 TexHUYecKme ycTpoicTBa: cercmorpad, 3SN1EeKTPUUYECKUNN
o 3BOHOK, IMHUM dNeKTponepeaay

MpakTnyeckme paboTol. UccnegosaHne 3aBUCMMOCTH
nepuoaa manbix KonebaHuii rpysa Ha HATU OT OJIUHbI
5.1.12 HUTWU N Maccbl rpysa. NccnepgoBaHme nepemMeHHOro Toka
B Lenun 13 nocaea0B8aTe/IbHO COEANHEHHbIX
KOHAEeHcaTopa, KaTyLWKN 1 pe3nctopa

5.2

MEXAHWYECKUE U SNTEKTPOMATHUTHbIE BOJ1HbI

MexaHunyeckue BO/HbI, YC0BMSA PacnpoCTpaHeHus.
5.2.1 Mepuoga. CKOpOCTb pacnpoCTPaHeHNa U AJMHA BOJHbI.
MonepeyHble U NPOAOAbHbIE BO/HbI

5.2.2 NHTepdepeHuma n andpakuma MmexaHNYeCcKmx BOH

553 3ByK. CKOpOCTb 3ByKa. [POMKOCTb 3ByKa. BbicoTa TOHa.
o Temb6p 3ByKa

SNeKTPOMarHUTHbIE BO/THbI. YCNI0BMA U3/yYeHns
24 3/1eKTPOMarHUTHbIX BONH. B3aumHasa opueHTaums
o BeKkTopoB E, B 1 U B 3/1eKTPOMarHMUTHOM BOAHE B

BaKyyme

CBOIACTBA 3/1EKTPOMArHUTHBIX BO/IH: OTParkeHue,
5.2.5 npesomneHue, nonapusaums, andpakumsa,
nHTepdepeHuma. CKOPOCTb 31EKTPOMArHUTHbIX BOJH

596 LLIkana anekTpomMarHUTHbIX BOJH. [TpumeHeHne
o 3/1EKTPOMATrHUTHbIX BOJIH B TEXHUKE U ObITy

MpuHLUMUNBI PAANOCBA3KU U TeNeBULEHUA.
5.2.7 Pagnonokauma. dn1eKTpoMarHMTHoe 3arpAsHeHmne
OKpYyKatoLen cpeqbl

TexHUYecKme yCTPOMCTBA: My3blKasibHble MHCTPYMEHTbI,
528 YNbTPA3BYKOBAA AMArHOCTMKA B TEXHUKE U MeULMHE,
- pagap, pagAuonpPUEMHUK, TENEBU30P, aHTEHHA,

TenedpoH, CBY-neub

53

ONTUKA

531 MpAaMoNMHeliHOe pacnpocTpaHeHWe cBeTa B
o oAHOpOAHOM cpeae. Jlyy cBeTa

539 OTparkeHue cBeTa. 3aKOHbI OTParKeHWs cBeTa.
h MocTpoeHue n3obparxkeHunit B NIOCKOM 3epKane

533
MpenomneHne ceeTa. 3aKOHbI NPEIOM/IEHMA CBETA.




ABCONIOTHBIM NOKasaTe b n penomneHunA

534

MonHoe BHYTpeHHee oTpakeHue. MNpeaenbHbIN yron
NO/IHOrO BHYTPEHHErO OTParKeHUA

5.35

Ouncnepcua ceeta. CnoxHblli cocTas 6enoro ceeta. Liset

5.3.6

Cobupatowme 1 paccensatowme NMH3bl. TOHKan 1MH3a.
doKycHOe paccToAaHME U ONTUYECKadA CUIa TOHKOM
NnH3bI. MNocTpoeHune n3obpakeHnin B cobnpatowmx u
pacceunBaloLLmX AMH3axX. Popmyna TOHKOM NNH3bI.
YBenuueHue, gaBaemMoe JIMH30M

5.3.7

Mpeaenbl NPUMEHMMOCTU TEOMETPUYECKON ONTUKM

5.3.8

NHTepdepeHums cBeTa. KorepeHTHbIe NCTOYHUKMU.
Ycnosua HabntoaAeHUA MaKCUMYMOB U MUHUMYMOB B
MHTepdEepeHUNOHHON KapTUHE OT ABYX CUH(}A3HbIX
KOrepeHTHbIX UCTOYHUKOB

5.3.9

Oundpakuma ceeta. JudpaKumnmoHHan pewéTka. Ycnosume
HabAoAEeHUA T1aBHbIX MAaKCUMYMOB NPV NaAeHUU
MOHOXPOMaTUYECKOro CBETA Ha ANDPAKLMOHHYO
peLweéTky

5.3.10

Monspusauma ceeta

53.11

TexHUYecKMe yCTPOCTBa: OYKM, yna, poToannapar,
NPOEKLMOHHbIN annapaT, MUKPOCKON, TeNeCKon,
BOJIOKOHHaA ONTMKa, AMDPAKLMOHHAA peLETKa,
nonapous,

5.3.12

Mpaktnyeckne pabotbl. M3mepeHmne nokasarens
npenomneHus. MccneaosaHme CBOMCTB U306paXKeHNn B
nuH3ax. HabnogeHne gucnepcum ceeta

3/IEMEHTbI CMELIMANIbHOW TEOPUN OTHOCUTE/IbHOCTH

MPaHMLbI NPUMEHUMOCTM KNaCCUYECKOM MEXaHUKN.
MocTynatbl TEOPUN OTHOCUTENBHOCTU: MHBAPUAHTHOCTb

6.1
MOAYNIA CKOPOCTU CBETA B BaKYyMe, MPUHLUMN
OTHOCUTENbHOCTM DNHLWWITENHA
6.2 OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3amesieHne
' BPEMEHW U COKpaLLEeHME OAUHDI
6.3 3Heprva n MMNynbC cBOBOAHOM YacTULbI
6.4 CBA3b Macchbl C 3Hepruen 1 Mnyabcom cBobogHoOM

YyacTuubl. IHeprna Nokoa ceoboaHOM YacTULbI




7 KBAHTOBAA ®UN3NKA
3NIEMEHTbI KBAHTOBOW ONTUKMK
211 ®oToHbI. Popmyna lMNnaHKa cBA3M 3HepPrum GoToHa C
o €ro 4acToToi. JHeprua n umnynoc GoToHa
2192 OTKpbITME M uccnegoBaHme potoaddekta. OnbiTol A.T.
o CtoneToBa. 3akoHbl poToaddexTa
7.1 713 YpaBHeHue dnHWwTelHa ana poTtoadpdekta. «KpacHasn
o rpaHuLa» potosddekTa
7.1.4 JasneHune ceeta. OnbiTol I.H. /lebenesa
7.1.5 XrMunyeckoe AencTeume ceeTa
216 TexHunuyecKkne yctpoiictea: ¢poTos/iemeHT, GOTOAATUMK,
o conHeyHas 6aTapes, CBETOAMOA,
CTPOEHME ATOMA
Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa no
7.2.1 nuccnenoBaHUIO CTPoeHua aToma. lNnaHeTapHaa mogenob
aToma
MocTtynatbl Bopa. U3nyyeHune n nornoweHme poToHOB
792 npu nepexoge aToma € 0O4HOr0 YPOBHA 3HEPIMN Ha
o [pyroii. Buapl cnektpos. CneKTp ypoBHe sHeprum
aToma Bogopoaa
7.2 BosHoBble cBOMCTBA YacTuL, BosHbl ge bpoins.
7.2.3 KopnyckynapHo-BoAHOBOM ayanm3m. Andpakumna
3NIeKTPOHOB Ha KpPUCTaI/1ax
294 CrnoHTaHHOE 1 BbIHYXAEHHOE N3ny4yeHune. YCTpoicTBO
o ¥ NPUHLMN paboTbl Nasepa
295 TexHunYecKue yCcTpOMCTBa: CNEeKTPaibHbIA aHaNu3
- (cnekTpockon), nasep, KBAHTOBbIN KOMNbIOTEP
796 MpakTnyeckme paboTol. HabnogeHne nnHeyaToro
o cnekTpa
ATOMHOE A4PO
231 MeToapbl HabAoAEHMA U perncTpaLmnm 31eMEHTaPHbIX
7.3 o yacTuL,
732 OTKpbITUE paanoakTMBHocTU. OnbiTbl Pesepdopaa no

onpeaeneHno CoCtasa Ppaagno0aKTUBHOIO U3NTYHEHUA.




CeoictBa anbda-, 6eta-, ramma-usny4yeHuns. BamaHue
PaAMOaKTUBHOCTU Ha ¥UBblE OPraHU3Mbl

OTKpbITME NPOTOHA U HeWTpoHa. HyKNoHHas mogenb

7.3.3 aapa NenseHbepra — MBaHeHKo. 3apag agpa. MaccoBsoe
uncno agpa. Nsotonsl
Anbda-pacnag. INeKTPOHHbIN U NO3UTPOHHbLIN beTa-
734 pacnaa. lamma-usnyyeHme. 3aKoH PaaAnN0aKTUBHOIO
pacnaga
235 DHeprua cBA3W HYK/NIOHOB B AApe. flaepHble cuibl.
o [JedeKT maccbl aapa
7.3.6 AnepHble peakunun. leneHne n cuHtes agep
AnepHbii peaktop. TepmoaaepHbin cnHTes. NMpobnemsi
7.3.7 M NepcrneKkTUBbI AAEPHON SHEPreTUKUN. DKONOrMYECKMe
acnekTbl AA4EPHOM SHEPTreTUKM
238 dnemeHTapHble YacTuubl. OTKpPbITME NO3UTPOHA.
h dyHaamMeHTaIbHblE B3aUMOLENCTBUA
239 TexHuYecKue yCTponCTBa: fO3UMETP, Kamepa
o BunbCOHa, AAEPHbIN peakTop, aTomHasa 6omba
23.10 MpakTnyeckme paboTobl. MccnepgoBaHmne TPEKOB YaCTUL,

(no rotoBbim poTorpadpumam)

3NEMEHTbI ACTPO®U3NKU

8.1

Bupa 38é3gHoro Heba. Co3Be3aus, spkue 3B€3abl,
NNAHETbI, UX BUANMOE ABUMKEHUE

8.2

ConHeuHas cuctema. MaaHeTbl 3eMHOM rpynnbl.
MnaHeTbI-rnraHTbl U UX CYTHUKW, Kap/IMKOBble
nnaHeTbl. Manbie Tena ConHevyHom cucTemsl

8.3

CosnHue, potochepa n atmocdepa. ConHeyHasn
aKTUBHOCTb

8.4

NcTouHmK aHeprum ConHua 1 3B€34,

8.5

3BE34bl, MX OCHOBHbIE XapaKTePUCTUKU: Macca,
CBETMMOCTb, paanyc, TemnepaTypa, X B3aMMOCBA3b.
[narpamma «CrneKkTpasibHblil KNacc — CBETUMOCTbY.
3B€34bl rNaBHOW Noc/ie0BaTeIbHOCTU. 3aBUCMMOCTb
«Macca — CBEeTUMOCTb» ANA 3BE3/, r1aBHOM
nocnenoBaTeNbHOCTU

8.6

BHyTpeHHee cTpoeHue 38€34,. CoBpeMEHHbIe




npeAcTaBAeHMA O MPOUCXOXKAEHUM U 3BONOLUMU
ConHua 1 38€34. ITanbl XXN3HWU 3BE3L,

8.7

MneuHbii MyTb — Hawa ManakTmMka. CnupanbHas
CTPYKTypa lanakTuKkm, pacnpeseneHune 38ésa, raza u
noinun. MonoxkeHue n asuxkeHne ConHua B NanakTuke.
Mnockas u coepuyeckas noacuctemsl FanakTUKm

8.8

Tunbl ranakTUK. PagnoranakTnkm n Kkeasapol. Y€pHble
Ablpbl B AApaX ranakTuk

8.9

BceneHHan. PacwmpeHme BceneHHol. 3akoH Xab6bna.
PasberaHue ranakTuk. BospacT u paguyc BceneHHon,
Teopua bonbloro B3pbiBa. Mogenb «ropayen
BceneHHoI». PennKTOBOE M3NYyYeHUe

8.10

MacwTabHan cTpyKTypa BceneHHoli. MeTaranakTuka.
HepelwéHHble npobaembl acTPOHOMMUMU




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



