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NNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHUA MPOrPAMMbI NO ®USUKE HA YPOBHE
CPEAHEIO OBLLEFO ObPA3OBAHUA

OcBoeHune y4yebHoro npegmeta «®Pu3mMka» Ha YypoBHe cpegHero obuero obpasoBaHus
(ba3oBblli  ypOBEHb) AOO0/MKHO obecneunTb  AOCTUNKEHWE  Cnedylowmx  IMYHOCTHbIX,
MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB.

JIMYHOCTHDIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWs y4yebHoro npeameTa «®Pu3MKa» [OMKHbI  OTPaXKaTb
rOTOBHOCTb M CNOCOBHOCTb 06YyYaloLWMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHOM BHYTPEHHEM
nosvumein NUYHOCTW, CUCTEMON LEHHOCTHbIX OPMWEHTaUWi, MO3UTUBHbLIX BHYTPEHHUX
ybeXaeHui, COOTBETCTBYHOLWMX TPAAULMOHHLIM  LEHHOCTAM  POCCUMMACKOro 0buiecTsa,
pacWMpeHne XM3HEHHOTO OMNbITa M OMbiTa AEATE/NIbHOCTM B NpOoLEcce peanrs3aunm OCHOBHbIX
HanpaB/aeHW BOCNUTATENIbHOM AeATENIbHOCTU, B TOM YMC/IE B YACTHU:

1) rpakAaHCKOro BOCNUTaHUA:

CPOPMMUPOBAHHOCTb  FPaKOAAHCKOW Mo3uuMM  obyyalowerocd Kak aKTUBHOMO U
OTBETCTBEHHOIO Y/1€Ha POCCUICKOro 0bLLecTBa;

NPUHATUE TPAAMUMOHHbIX 00LEeYeIOBEYECKMX TYMAHUCTUYECKUX U AEeMOKPaTUUYECKMX
LEeHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYHO AeATEe/IbHOCTb B UHTEPECAX TrparKA4aHCKOro O6LLI,eCTBa,
y4aCTBOBaTb B CamoynpasieHUn B o6pasoBaTean0171 opraHunsauuu,;

ymeHune B3aVIMOﬂ,e[;|CTBOBaTb C coumanbHbiIMMN UHCTUTYTaMMU B COOTBETCTBUU C UX
(IDYHKLI,MFIMVI N Ha3Ha4YeHUNem;

rOTOBHOCTb K 'yMaHUTAaPHOM N BONOHTEPCKOMN AeATeNbHOCTY;
2) NaTPUOTUYECKOro BOCNUTAHUA:
chOPMUPOBAHHOCTb POCCUINCKOM rpaKaaHCKOM MAEHTUYHOCTH, NAaTPUOTU3MA;

LEHHOCTHOE OTHOWEHME K TOCYAAPCTBEHHbIM CUMMBOIAM, AOCTUMEHUAM POCCUMNCKMX
YUYEHbIX B 061aCTU GUBUKN N TEXHUKMU;

3) AYXOBHO-HPaBCTBEHHOro BOCNUTaHUA:
Cd)OpMVIpOBaHHOCTb HPaBCTBEHHOIO CO3HaHMA, 3TUYECKOIo noseaeHnA;

CNOCOBHOCTb OUEHMBATL CUTYyaLMIO U MPUHUMATb OCO3HAHHbIE PeLleHUA, OPUEHTUPYACH
Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTU, B TOM YMC/E B AeATENbHOCTU YYEHOTO;

OCO3HaHMEe NNYHOro BKkN1a4a B NOCTpoOeHUE yCTO[;ﬂ-IVIBOI'O 6y,£|,yLu,ero;

4) 3cTeTUYECKOro BOCNUTAHUA:



3CTeTMYECKOE OTHOLWIEHME K MMPY, BKIKOYAA 3CTETUKY HAyYHOro TBOPYECTBA, MPUCYLLEFO
du13MyecKkon Hayke;

5) TpyaoBOro BocNUTaHUA:
MHTEepec K pasanyHbim chepam npodeccMoHanbHON [eATeNbHOCTU, B TOM 4ucie
CBA3AHHbIM C (U3MKOM U TEXHUKOW, YMEHMe COBepllaTb OCO3HAHHbIN BblbOp OGyayLlien

npod)eccmm 1 peann3osbiBaTb COBCTBEHHbIE KM3HEHHble NnAaHbl;

rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHUIO U camoobpasoBaHMo B 061acTM GU3NKKM Ha
NPOTAMKEHUM BCEN XKU3HU;

6) 3KONOrMYecKoro BOCNUTaHUA:

cHOpPMMPOBAHHOCTb 3KOIOTMYECKOW KyNbTypbl, OCO3HaHWE T[106aNbHOTO XxapakTepa
3KoN0rnyeckmx npobnem;

NJIAaHMPOBAHNE M OCYLLECTB/IEHME OENCTBUN B OKpY)KaloWen cpene Ha OCHOBE 3HAHWA
uener ycToiumBoro pasBmuTMA Ye/10BEYECTBA;

paclwiMpeHne onbiTa AeATeNbHOCTU 3SKONOTMYECKOW HamnpasB/IEHHOCTM Ha OCHOBE
UMEIOLLMXCA 3HAHUM N0 PU3MKE;

7) LEHHOCTU HayYHOro NO3HaHUA:

chpOpMMPOBAHHOCTb MMUPOBO33PEHNA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BuUTMA GU3NYECKON HAYKK;

OCO3HaHMe UEeHHOCTH Haquon AeATeNbHOCTU, TOTOBHOCTb B npouecce n3yvyeHuma ¢M3VIKM
OCYLWLECTBJ/IATb MPOEKTHYIO N UCCNenoBaTeENIbCKYHO AeATENIbHOCTb MHOUBUAYA/IbHO U B rpynne.

METANPEOAMETHDIE PE3Y/IbTATbDI
MNo3HaBaTeNbHble YHUBEPCAJIbHbIE Y4ebOHble gencTBuA
ba3osBble fornyecKkue aemncrems:

camocToATeNnbHO GOpPMyIMpPoBaTb M aKTyanausMpoBaTb npobnemy, paccmatpusatb eé
BCECTOPOHHE;

onpeaenaTb Lean AeATeNbHOCTH, 3a4aBaTb MAPAMETPbI U KPUTEPUU UX SOCTUNKEHUS;
BbIABAATb 3aKOHOMEPHOCTM U MPOTMBOPEUUA B PAaCCMATPUBAEMbIX GU3NYECKUX ABNEHUAX;

pa3pabaTtbiBaTb NiaH peleHnA Npobaembl C yY4ETOM aHaNN3a UMEOLLMXCA MAaTePUA/bHbIX
N HemaTepuanbHbIX PECYPCOB;

BHOCUTb KOpPpPEKTUBbI B AEATE/IbHOCTb, OLEHWMBATbL COOTBETCTBUE pPE3Y/IbTATOB UENAM,
oueHMBaTb PUCKU I'IOC!'IG,CI,CTBMIZ AEeATENbHOCTHU,



KOOPAMHMPOBATb W BbINOMHATL pPaboTy B YCNAOBMAX pPeanbHOro, BUPTYaNbHOMo U
KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

Pa3BMBaTb KPEATUBHOE MbILLJIEHME NPU PELLEHMM KMU3HEHHbIX Npobiem.
ba3oBble uccneaoBaTeNibCkue AencTBuA:

BNAAETb HAYYHON TEPMWHONOTUEN, KAOYEBLIMU MOHATUAMM U MeToAaMWU U3NYECKOoM
HayKu;

B/IafleTb HaBblKaMW y4yebHO-MUCCie0BaTENbCKOM U MPOEKTHOM AeATe/IbHOCTU B 06aacTu
®M3MKKN, CNOCOBHOCTBIO U FTOTOBHOCTBIO K CAMOCTOATE/IbHOMY NMOUCKY METOA0B pelleHMna 3a4ad
dM3MYecKoro cogepKaHna, NPUMEHEHNIO Pa3/IMYHbIX METOA0B NO3HAHUS;

BNageTb BMAAMM AeATe/IbHOCTU MO MOJYYEHUIO HOBOFO 3HaHMUA, ero MHTepnpeTauumu,
npeobpasoBaHUI0 U MNPUMEHEHUIO B Pa3/INYHbIX YYEOHbIX CUTyauusx, B TOM 4ucCae Npu
CO34aHNM y4ebHbIX NPOEKTOB B 06/1aCTN GU3UKK;

BbIAB/ATL MNPUYMHHO-CNEACTBEHHbIE CBSA3M W aKTya/M3MpoBaTb 334ady, BblABMraTb
rmnoTesy e€é pelweHusa, HAaxoAUTb aprymeHTbl A4 [O0Ka3aTeNbCTBa CBOMX YTBEPXKAEHWUM,

3a/aBaTb NapameTpbl U KPUTEPUM PeLLEHUS;

dHaAn3npoBaTtb nNoay4vyeHHblE B Xo4de peweHnA 3ada4n pe3ynbTatbl, KPUTUYECKU
OoUueHMBAaTb UX JOCTOBEPHOCTb, NPOrHO3MPOBATb USMEHEHNE B HOBbIX YC/10BUAX;

CTaBUTb U d)OpMy/'IMpOBaTb cobcTBEHHbIE 3a43a4n B o6pa3OBaTean0171 AeATEeNbHOCTHU, B
TOM 4nucne npun nayvyeHunun ¢M3MKM,‘

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLeHUBaTb NPUOBPETEHHDIN OMbIT;

YMeTb NepeHOCUTb 3HaHMA MO GM3UKe B MPaAKTUUYECKYIO 061aCTb KU3HEeAEeATENbHOCTY;

YMEeTb MHTErpMpoBaTh 3HAHUA U3 pPa3HbIX NpeaMeTHbIX obnacteis;

Bbl4BUraTb HOBbIE MAEW, NPeAsiaraTb OPUrMHa/IbHbIE NOAXOAbI U PELLEHMS;

CTaBUTb Npobaembl U 3a4a4M, AONYCKaloWMe afNbTepHATUBHbIE PeLleHuns.

Paborta c uHpopmauymeii:

BNAfAETb HaBblKaMW MOJyYeHUA MHPOPMaLUM GU3NYECKOTO COAEPIKAHUA U3 UCTOYHMKOB
pa3HbIX TMUMNOB, CAaMOCTOATE/IbHO OCYLWECTBAATb MOWCK, aHaAM3, CcUcTemaTusauuio MU
NHTepnpeTaumio MHGOPMaLMKN Pa3IUYHbIX BUAOB U GOPM NpeacTaBAeHUs;

OLEHMBaTb A0CTOBEPHOCTb MHPOPMaLUWK;

Mcnonb3oBaTb CPeacTBa MHOOPMALMOHHBIX UM KOMMYHUKALMOHHbBIX TEXHONOTUIA B
PEWEHUN KOTHUTUBHbIX, KOMMYHUKATUBHbIX W OPraHW3aLMOHHbIX 3ada4y c cobaaeHuem

TpeboBaHMN 3PrOHOMMKM, TEXHUKM BE30NAaCHOCTH, TMINEHbI, pecypcocbepexeHuns, NPaBoBbIX U
3TMYECKMX HOPM, HOpM MHPOPMALMOHHOM Be3onacHoCTY;



co3faBaTb TEKCTbl PU3NYECKOrO CcoAepXaHuA B Pa3NMYHbIX PopmaTax € Y4ETOM
HasdHayeHMAa WHOOpPMaLMM W  UEeNeBon ayauTopun, BblIOMpaa onTUManbHylo dopmy
npeacTaBieHnA 1 BU3yanansaumu.
KommyHUKaTHBHbIe YHUBepca/ibHble y4ebHble encTBua:

OCyLLECTBNATb 0bLWEeHMe Ha ypOoKax GU3MKM M BO BHEYPOUHOM AeATENbHOCTY;

pPacno3HaBaTb NPEANOCbLINIKU KOH(I)J'IMKTHbIX cmyau,mﬁ N CMATr4YaTb KOH(I)J'IMKTbI;

Pa3BEPHYTO M NOTMYHO M3NaraTb CBOK TOYKY 3PEHMA C MCMONb30BAHUEM A3bIKOBbIX
CpeAacTs;

NMOHMMATb U NCNOJZIb30BATb NPeENMyLLECTBA KOMaHAHOﬁ n MHAMBMAyaﬂbHOﬁ pa6OTbI;

BbI6MpaTb TEMATUKRY N MeTOoAbl COBMECTHbIX Ae[;lCTBMﬁ C YYETOM O6LLI|MX MHTEPECOB U
BO3MOXHOCTEM KaXX4o0ro 4ysieHa KonnekTtusea,

NMPUHMMaTb LUenun COBMECTHOM AeATeNbHOCTU, OpPraHmM3oBbIBaTb U KOOPAUHUPOBATb
AEVICTBMFI Nno eé AOOCTUMEHMIO: COCTaBNATb NAaH AeﬁCTBMﬁ, pacnpenenAatb poan C y‘-IéTOM

MHEHWIN Y4aCTHUKOB, 0bCYKAaTb pe3ynbTaTbl COBMECTHOW PaboThbl;

OLEHMBATb Ka4yecTBO CBOErO BK/IAZA M KaXKAOro y4acTHMKA KOMaHAbl B 06WMIA pe3ynbTaT
no pa3paboTaHHbIM KPUTEPUAM;

npeagnaratb HoBble MPOEKTbl, oueHMBaTb Mnaen ¢ No3nunmn HOBWU3HbI, OPUTMHA/ZIbHOCTU,
I'IpaKTW-IeCKOf;I 3HA4YNMOCTH,

ocywecTtsnATb MNO3UTUBHOE CTpaTern4yeckoe nosegeHMe B pPaA3/ZIMYHLIX CUTYaAUUAX,
npoABAATbL TBOPYECTBO U BOO6pa)KEHMe, 6bITb MHULUMNATUBHbBIM.

PerynatusHble yHMBepCcasbHble yyebHble gencrema
CamoopraHusaumsa:

CaMOCTOATE/IbHO OCYLUECTBNATb MO3HABATE/IbHYIO AOEATE/IbHOCTb B obnactn ¢M3MKM n
dCTPOHOMMMU, BbIABIATb I'IpOGJ'IEMbI, CTaBUTb U d)OpMynleOBaTb cobcTBEHHbIE 3a4ayu,

CaMOCTOATE/IbHO COCTaB/IATb M/IAaH PEeLUeHUA PacYETHbIX M KayeCTBEHHbIX 33434y, NaaH
BbIMO/IHEHMA MPAKTUYECKOM pPaboTbl C YYETOM MMEIOWNXCA pPecypcoB, COHOCTBEHHbIX
BO3MOXHOCTEN M NpeanoYTeHUN;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM;

pacWmMpATb PaMKM y4ebHOro npegMmeTa Ha OCHOBE JINYHbIX NPeanoYTEHUN;

AenaTb OCO3HaHHbIW BbIOOP, aprymeHTMpPOBaTh ero, 6paTb Ha cebs OTBETCTBEHHOCTb 3a
peleHue;

OLLEeHWBaTb NPUOBPETEHHbIN ONbIT;



cnocobcTBoBaTb  GOPMUMPOBAHUIO U MPOABNEHWUIO 3pyauumm B obnactn  GusMKM,
NOCTOAHHO MOBbILWATbL CBOM 06pPa30BaTE/NbHbIN U KYNbTYPHbI YPOBEHD.

CaMOKOHTPOb, SMOLNOHA/NbHbIN UHTENNEKT:

AaBaTb OLLeHKY HOBbIM CUTYyauMUAM, BHOCUTb KOPPEKTUBbLI B AeATE/IbHOCTb, OLLEHUBATb
COOTBETCTBUNE PE3YNLTATOB LENAM,

BNageTb HaBblIKaMu no3HaBaTe/IbHOM ped)l'IEKCMM KaK OCO3HaHMA coBepLliaembiX AeﬁCTBMVI
M MbICNNTE/IbHbIX NPOLECCOB, UX PE3Y/IbTATOB U OCHOBaHMVI;

NCNoNb30BaTb NPUEMBI pedaeKCumn ANa OLLEHKN CUTYaL MK, BbIBopa BEPHOrO peLleHus;
YMeTb OLLeHMBATb PUCKM U CBOEBPEMEHHO MPUHMMATb PELLEHMA MO UX CHUXKEHWUIO;
NPUHUMATb MOTMBbI U aPryMeHTbI APYTrMX NPU aHann3e pesynbTaToB AeATeNbHOCTH;
NPUHMMATbL cebs, NOHMMan CBOM HeAOCTaTKM U AOCTONHCTBA;

NPUHUMATb MOTMBbI U aPryMEHTbI APYrMX NPU aHan3e pe3ynbTaToB AeATeIbHOCTH;

NnpW3HaBaTb CBOE NPaBo W NPaBO APYrMX Ha OWNBKN.

B npouecce A0CTUXKEHUA TMYHOCTHBIX Pe3ybTaTOB OCBOEHUS NPOrpammbl No Gpusmnke ana
YPOBHSA cpeaHero obuiero o6pasoBaHMaA y 06y4aloWMXCa COBEPLUEHCTBYETCA 3MOLMOHANbHbIN
WHTENNEKT, Npegnonaraowmii copmmMpoBaHHOCTb:

CaMOCO3HaHMA, BK/OYAIOLLLEro CNOCOBHOCTb MOHMMATb CBOE SMOLMOHAIbHOE COCTOAHME,
BMAETb Hanpas/eHuA Pa3BUTMA COBCTBEHHOW 3MOUMOHaNbHOW cdepbl, BbiTb YBEPEHHbIM B
cebe;

camoperyiMpoBaHus, BK/OYAIOLLLETrO CaMOKOHTPO/Ib, ymMeHue NPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CNOCOBHOCTb afAanTMPOBaTbCA K 3MOLMOHA/bHbBIM

M3IMEHEHNAM N NPOABNATb I'VI6KOCTb, 6bITb OTKPbITbIM HOBOMY;

BHyTpeHHeVI MOTuBauun, BKI'II'O‘-IaI-OLLI,GI‘/'I cTpemneHne K OOCTUXKEHUIO Len U ycnexy,
OoNnTUMN3M, UHUUNATUBHOCTb, YMEHNE AeﬁCTBOBaTb ncxoaAa nUs CBOUX BO3MO)+(HOCT€[;|;

SMnNaTUK, BKKOYAOLWEN CnocoHbHOCTb MOHMMATb 3MOLMOHANbHOE COCTOSHUE APYruX,
YUYMTbIBATb €70 NPU OCYLLECTBAEHUN OBLWEHNSA, CMOCOOHOCTb K COYYBCTBUIO U COMEPEKMBAHMIO;

COUMANbHbIX HABbIKOB, BK/OYAIOWMX CNOCOOHOCTb BbICTPaMBaTb OTHOLWIEHMA C APYrMMU
NtoAbMM, 3a60TUTLCA, NPOABAATbL MHTEPEC U Pa3peLlaTb KOHGNKTbI.
IHNPEAMETHBIE PE3YJIbTATHI

K KoHuy obyyeHus B 11 Knacce npegmeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [AOJIKHbI
oTpaKkaTb CGOPMMUPOBAHHOCTL Yy 0BYyYatOLMXCA YMEHUIA:



AEMOHCTPMpPOBaTb Ha NpMMepax posib U MecTo GU3nKM B GOPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTWMHbI MMPA, B PA3BUTUM COBPEMEHHOWN TEXHUKMU MU TEXHONOTMUW, B NMPAKTUYECKOM
AeATeNbHOCTU Nt0AeN, LeNOCTHOCTb U eAMHCTBO PU3MYECKON KaPTUHbI MUPA;

YUMTbIBATb [PaHULbI MNPUMEHEHUA WU3YYEHHbIX QPU3NMYECKUX MOoAeNen: TOYeYHbIN
3NEeKTPUYECKUIN 3apAf, Nlyd CBeTa, TOYeYHblA WCTOYHMK CBeTa, AAEepHasa MOoAeslb aToMa,
HYKNOHHaA MoAe/lb aTOMHOTOo AA4pa NpuU peleHnn GpU3nYecknx 3a4aq;

pacnosHaBaTb ¢u3nyeckue ABneHUA (Npoueccbl) U OB6BACHATbL MX HAa OCHOBE 3aKOHOB
3NEKTPOANHAMMKM N KBAHTOBOM PU3UKKU: INEKTPMUUYECKas NPOBOAMMOCTb, TEM/IOBOE, CBETOBOE,
XMMMWYECKOe, MarHMTHOe AeNCTBMA TOKa, B3aMMOAEWCTBME MarHUTOB, 3/1EKTPOMarHuMTHas
WMHAYKUNA, [OEWCTBME MarHUMTHOrO MOJA Ha MPOBOAHMK C TOKOM M ABMXKYLLMICA 3apAag,
3N1IeKTPOMArHUTHble KonebaHuMa U  BOJHbI, MNPAMONIMHENHOE pPacCnpoOCTpaHEHUE CBETa,
OoTpakeHue, npenomsieHune, nHtepdepeHumn, Andpakuma U nonapusaumnsa ceeTta, gucrnepcua
ceeta, ¢doTvoanekTpuyecknin addekr (dpotosaddekT), csBeToBoe AaBseHWE, BO3HMKHOBEHMUE
JIMHeNYaToro cneKkTpa aToma BOAOPOAaA, ECTECTBEHHAA U UCKYCCTBEHHAN PaANOaKTUBHOCTb;

ONUCbIBaTb M3y4YeHHble CBOMCTBA BELLECTBA (3/1EKTPUYECKME, MarHWTHble, ONTUYECKUE,
3N1EKTPUYECKYIO NPOBOAMMOCTb PA3/IMYHbIX CPEA) U 3NEKTPOMarHUTHbIe SBNeHUa (npouecchsl),
ncnonb3ya OU3MYECKMe BeIMUUHbLI: 3NEKTPUYECKUIA 3apAgd, CUAa TOKA, 3SNeKTpuyeckoe
HanpsAXeHne, 3/1EKTPUYECKOe CONPOTUBAEHME, PA3HOCTb MNOTEHLMANOB, 3NEKTPOABMKYLLAA
cuna, paboTa TOKa, MHAYKUMA MarHUTHOro NoAns, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb
KaTyLWKWN, SHEPrusa 3N1eKTPUYECKOro M MArHMTHOro nonein, nepuog U 4Yactota KosnebaHuit B
KosniebaTeNlbHOM KOHTYpe, 3apsf M CUa TOKa B NPOLLECCe rapMOHMYECKUX 3NEKTPOMArHUTHbIX
KonebaHui, PpOKycHoe paccToAHWE M ONTUYECKAn CWUAA JIMH3bI, NPU OMUCAHUU MNPABUABHO
TPaKTOBaTb GU3NYECKMI CMbICA WCNOJIb3YeMbIX BEMYMH, MX OOO3HaYeHWa W eguHUUbI,
YKa3blBaTb pOpMYy/ibl, CBA3bIBAIOLLME AAHHYIO GU3MYECKYIO BENMYMHY C APYTMMU BEANYNMHAMM;

ONUCbIBaTb M3YYEeHHble KBaHTOBble ABAEHUA U MNPOLECChl, UCNoAb3ya duUsmMyeckmne
BE/IMUYMHbI: CKOPOCTb 3/IEKTPOMArHWUTHbIX BOJIH, AJ/IMHA BOJIHbI M YacTOTa CBETa, 3HEeprus wm
uMmnynbc ¢oToHa, nepuon noJsypacnaga, 3Heprua CBA3M aTOMHbIX AAep, MPU ONUCaHUM
NPaBW/IbHO TPAKTOBaTb (PUINYECKUI CMbICT WMCMNOJIb3YEMbIX BE/IMYMH, UX 0OO3HaAYeHus W
€4MHULbI, YKa3biBaTb GOPMy/bl, CBA3bIBAIOWME AaHHYIO (U3NYECKYH BEIMYUHY C APYrMMU
BEMYNHAMM, BbIYMCAATH 3HaUYEHNE GU3UUYECKON BENNUYNHDI;

aHanM3MpoBaTb GM3MYECKME MPOLECCbl U ABNEHUA, UCNONb3ysA (U3MYECKME 3aKOHbI U
NPUHUMNBI:  3aKOH OMa, 3aKOoHbl NOC/NEAOBATENIBHOTO W MNAPaNNesIbHOTO COEAUNHEHUA
NMPOBOAHMKOB, 3aKOH [koyna—/leHua, 3aKOH 3/eKTPOMArHUTHOM  MHAYKUMM, 3aKOH
NPAMOJIMHEHOIO PAcNpPOCTPAHEHNA CBETA, 3aKOHbl OTPAXKEHUA CBETA, 3aKOHbl NPeNoM/IEHMUA
CBeTa, YypaBHeHMe DiHWTeNnHa Aana ¢otoaddeKTa, 3aKOH COXPAHEHMA 3SHEepPrum, 3aKoH
COXPaHEHUA MMMNYNbCA, 3aKOH COXPAHEHUA 3S/EKTPUYECKOro 3apAsda, 3aKOH COXpPaHEeHUs
MaccoBOro 4mcna, noctynaTtbl Bopa, 3aKOH paAMOaKTUMBHOrO pacnaga, Npu 3TOM pPas3/inyaTb
CNOBECHYIO POPMY/IMPOBKY 3aKOHA, €r0 MAaTEMATUMYECKOE BbIPaXKEHWE U YyCNoBuA (rpaHuupbl,
06/1aCcTN) NPUMEHMMOCTH;

onpeaenATb Hanpas/ieHMe BEKTOPA WMHAYKLWM MArHUTHOrO NOJA NPOBOAHMKA C TOKOM,
cunbl Amnepa n cunbl JlIopeHua;

CTPOUTb N ONUCBLIBATb M306pa)‘KeHVIe, co34aBaemoe NI0OCKUM 3epKasiom, TOHKOM NINMH30M;



BbINOJIHATb 3KCNEPUMEHTbl MO MUCCeA0BaHUIO GU3NYECKMX ABNEHUI W MPOLLECCOB C
MCNONb30BaHUEM MPAMbIX W KOCBEHHbIX M3MepeHui: npu 3ToMm  GOpMyIMpPOBaTb
npobnemy/3agayy W runotesy y4ebHOro 3SKCNepuMmeHTa, cobupaTb YCTAHOBKY U3
npeanoXeHHoro obopyaoBaHMaA, MPOBOANTb ONbIT U GOPMYINPOBATb BbIBOAbI;

OCYLLECTBNIATL MPAMbIE U KOCBEHHble W3MepPeHUs GU3NYECKUX BEINYMH, NPU ITOM
BbIOBUPaTb ONTMMANbHbIM CNOCO6 M3MEpPeHMA U UCMO/Ib30BaTb M3BECTHblE METOAbl OLEHKM
NorpeLwwHoCTeN U3MepeHunn;

nccnefoBaTb  3aBUCMMOCTM  GU3MYECKMX BEAMYMH C  UCMOJIb30BAaHMEM  MPAMbIX
M3MEPEeHUN: NpU 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, GUKCMPOBATb pe3ynbTaTbl MONYYEHHOW
3aBUCMMOCTN PU3MYECKMX BeWYMH B BUAe Tabauuy, M rpaduKos, aAenaTb BbIBOAbI MO
pe3ynbTaTaM UCCNea0BaHMS;

cobnogatb npasuna 6esonacHoro Tpyaa Npy NPOBEAEHUMM WCCNEAO0BAHUM B pamKax
y4ebHOro 3KCcnepumeHTa, Yy4ebHO-UCC/IedoBaTe/IbCKoOM UM MPOEKTHOM  AeATeNbHOCTU C
NCNOJIb30BaHNEM U3MEPUTENbHbIX YCTPOMCTB 1 1abopaTopHOro obopyaoBaHus;

pewaTb pacyéTHble 3afauyn C ABHO 33a4aHHON GU3NYECKON MOJEesblo, WCMNO/b3ys
dU3nYecKme 3aKOoHbl U NPUHLMMNBI, Ha OCHOBE aHa/M3a YC/I0BUA 3a4a4n BblIbUpaTb GU3NYECKYHO
MoAeNb, BbIAENATb PU3MYECKME BeNMUUHbI U GOopMyabl, HEOBXoAMMble ONA €€ pelueHus,
NPOBOAUTL PACYETbI M OLEHUBATbL PEaslbHOCTb NONYYEHHOTO 3HaYeHUA GU3NYECKOW BENNYUHDI;

pewaTb KayecTBEHHble 3a4auyn: BbICTPaMBaTb JIOTMYECKM HENPOTMBOPEYMBYHO LEMOYKY
paccyXAeHnin C ONOPON Ha U3yUYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U PU3MYECKUE ABNEHUS;

MCNoNb30BaTb MNPW  pPelleHMM YyyebHbIX 3afay COBpemeHHble  WMHPOPMaLMOHHbIe
TEXHO/NIOTMM ANA MOWUCKA, CTPYKTYPUPOBAHUA, UHTEpnpeTaumMmM U npeacTtaBneHus y4yebHon u
Hay4yHO-NONYNAPHOW MHPOPMALMK, MNONYYEHHOW M3 PA3NUYHBIX MCTOYHMKOB, KPUTUYECKM
aHa/IM3MPOBaTb NOyHaeMyo MHPOPMaALMIO;

06BACHATL NPUHUMNBI AENCTBUA MaLLMH, NPUBOPOB U TEXHUYECKUX YCTPOMCTB, pasanyaTb
yCN0BMA UX 6€30MNacHOro 1cnoib3oBaHUA B NOBCEAHEBHOM KU3HU;

NPMBOAUTL NMPUMEPDLI BK/IaZla POCCUNCKUX N 3apyDeKHbIX YUYEHbIX-PU3MKOB B pasBuUTUE
HayKK, B 0OBbACHEHWE NPOLLECCOB OKPYXKAIOLLErO MUPA, B PA3BUTME TEXHUKU U TEXHOJIOTUI;

MCNONb30BaTb TEOpeTMYEeCcKMe 3HaHWA Mo ¢GU3MKe B MNOBCEAHEBHOM KU3HM ANA
obecneyeHns H6es3onacHOCTM Npu obpalleHnn ¢ Npubopamm U TEXHUYECKMMU YCTPOMCTBAMMU,
ANA COXpPaHEHMA 340POBbA U COBNOAEHUA HOPM 3KONIOTMYECKOTO MOBEAEHMA B OKPYKaloLLen
cpeae;

paboTaTb B rpynmne ¢ BbINOJIHEHMEM PA3/INYHbIX COLMANBHBIX POSiel, N1aHNMPOBaTb paboTy
rpynnbl, pPauMoOHaNbHO pacnpenenatb 06A3aHHOCTM W MNJIAHMPOBATb AEATENbHOCTb B
HeCTaHAAPTHbIX CUTyauMAX, afeKBAaTHO OLEHMBATb BKNAZA KaXKAOro M3 y4acTHWKOB rpynnbl B
pelleHne paccmaTpuBaemoit npobaemsl.



COJAEP)KAHUE OBbYYEHUA

IJIEKTPOAUHAMMUKA (21 u)

IocTosiHHBIN JIeKTPUYecKHii TOK (9 4)

DNEeKTpUYECKU TOK. YCIIOBUS BO3ZHUKHOBEHUS JIEKTpudeckoro Toka. Cuia Toka. CBs3b CHIIbI
TOKA C HAIPABJIEHHOW CKOPOCThIO. [I0CTOSHHBIN 3JIEKTPUYECKHI TOK. Y CIIOBHE CYIIECTBOBAHUS
IIOCTOSIHHOT'O TOKa B IPOBOAHUKE. VICTOUHMK TOKA. ['abBAHMYECKUH 3JIEMEHT.

Croponnue cuibl. JIBuKeHUE 3apsHDKEHHBIX 4acTULl B MCTOYHHKE TOKa. DJIC mcTOYHMKA TOKA.
Hanpsoxenue.

OnHOpOHBINM MPOBOAHUK. 3aBUCUMOCTb CHJIbI TOKA B IIPOBOJHUKE OT MPUIIOKEHHOI'O K HEMY
HaIPSDKEHUS.

ConporuBieHue NnpoBogHMKa. 3akoH OMa A OJHOPOAHOIO IPOBOAHMKA. BoibpT-ammnepHas
XapaKTEpUCTHKA IIPOBOIHUKA.

3aBUCUMOCTh COINPOTUBJIECHUS OT TE€OMETPUUYECKHX pPa3MEpOB M Marepuaia I[POBOJAHHKA.
VYnenbHoe conportusiienue. Pesuctop. IIpoBogHuku. 3aBUCMMOCTD yIEIBHOTO CONPOTUBIICHUS
MIPOBOJIHUKOB OT TEMIIEPATYPHI.

CsepxnpoBoaumocts.  [lonynpoBoaHuku.  3aBUCHUMOCTb  YAEJIBHOTO  CONPOTUBIICHUS
MOJIYTIPOBOJJHUKA OT TEMIIEPATYPHI.

CoenuHenus npoBoJHUKOB. OOIee CONPOTUBICHUE IMPU MOCIEAOBATEIBHOM COEINHEHUU
npoBoAHMKOB. [lapannenbHoe coequHEHHE NPOBOJHUKOB. ['HMIpoauHamMuueckas aHajIorHs
MIOCJIEZI0BATENBHOIO U NapajIeIbHOIO COEIMHEHUI NPOBOIHUKOB. CMEIaHHOE COETUHEHHE.
3amMKHYyTasl LIEelb ¢ MCTOYHUKOM TOKa. 3akoH Oma 115 3aMKHYTOU nenu. Cuiia Toka KOPOTKOTO
3ambIkanus. [{udpoBbie 1 aHATOTOBbBIE SJIEKTPUUECKHUE TPHUOOPHI.

Awmnepmerp. BoapTmerp. Brxirouenue ammepmerpa W BOJbTMETpa B Ienb. Pabota
IIEKTPUYECKOTO0 TOKAa. MEXaHW3M HarpeBaHusl KPUCTAINIMYECKOW DPELIETKH IPHU MPOTEKAHNUU
IIEKTPUYECKOTO TOKA. 3aKOoH J[>koynsi-JIenna. MOIHOCTB 2JIEKTPUUECKOTO TOKA.

DIEKTPONTUTHL. DIEKTPOIUTUYECKAS TUCCOLIAALINSL.

Onektponu3. 3akoH dapanes. [IpumeHeHue JIEKTPOIN3a B TEXHUKE.

MaruuTtHoe moJe (6 1)

[ToctositHHbIE MarHUTBI. MaruuTHoe 1nosie. CHUIOBBIE JIMHUKM MarHUTHOro nojsi. OnsIT DpcTena.
Bektop marnutHOM wuHaykiuu. I[lpaBuna OypaBumka M MpaBOM PyKH AN MPSMOTO TOKA.
[Tpuntmn cynepnoszunun. [IpaBuno 6ypaBunka 1jsi BUTKA ¢ TOKOM (KOHTYpHOTO TOKa). JIuHum
MarHMUTHOM MHAYKLUMU. MarHuTHoe mnosie — BuXpeBoe mnose. ['mmoreza Ammepa. 3eMHON
MarHeTU3M.

3akon Awmmepa. [lpaBuno neBod pyku. Momynb BeKTOpa MarHWTHOM HMHAyKuuu. EamHuia
MarHuTHOW MHAYKIUU. OAHOPOIHOE MarHuTHOE noJie. CHilbl, IEMCTBYIONIME HA PAMKY C TOKOM
B OJIHOPOJHOM MarHUTHOM IIOJIE.

CobctBeHHast muHAyKIUA. [IpuHIMIUANBHOE YCTPOMCTBO 3JE€KTPOU3ZMEPUTENBHOIO mnpudbopa u
anekrtpoasurarend. Cuna Jlopenna. Hanpasnenue cuiibl Jlopenuna. IlpaBuino neBoil pykw.
ITnockue TpaeKTOpUM IBUKEHUS 3aPSDKEHHBIX YacTUI B OJTHOPOJHOM MarHUTHOM IIOJIE.
JIBIkeHNe 3apsHKeHHBIX YacTHI[ B OJHOPOAHOM MarHUTHOM moje*. OcoOeHHOCTH ABHKEHHS
3apsHKEHHBIX YaCTULl B HEOJHOPOIHOM MarHUTHOM ToJie™.

OneiT AMniepa ¢ napajuieIbHbBIMU MPOBOAHUKAaMU. [IoToKk MarHuTHOW MHAYKIMHU. PaboTa cuiibl
AMIiepa Ipu HepeMeNIeHny MPOBOIHUKA C TOKOM B MarHUTHOM moJie. IHAYKTUBHOCTh KOHTYypa



C TOKOM. DHEprusi MarHUTHOro mnoJjs. ['eoMerpudeckas WHTEpHpeTanuss YSHEPTUA MATHUTHOTO
10JI1 KOHTYpa C TOKOM.

duiekTpoMarHeTusm (6 4)

Pa3nenenune pa3sHOMMEHHBIX 3apsA0B B IPOBOJHUKE, JBUXKYIIEMCs B MarHUTHOM nose. DJ1C
WUHAYKLNH.

DJIEKTpOMAarHuTHas MHIAYKIUS. 3aKOH 3JIEKTpOMarHUuTHON MHAyKuuu. [IpaBuno Jlenmna. OnbITel
®Papazes ¢ KaTylKaMH U C IOCTOSTHHBIM MarHUToM. CaMOMHTYKIIMSL.

OJIC camoumnaykiuu. Toku 3amblKaHus M pa3mbikaHusa. TpaHchopmatop. Koadduiment
Tpancopmanuu. [loBblmaomuil W MOHIKAIOIWUN TpaHcHOpMATOpbl. DIEKTpOMarHUTHas
MHAYKIIHS B COBPEMEHHOMN TEXHUKE.

O/1C B paMke, Bpalarouieiicss B OTHOPOJAHOM MAarHUTHOM IoJje. ['eHepaTop 1epeMeHHOro TOKa.
[Torepu »snexkTposHEpruu B JIMHUAX 3iekTponepenaud. Cxema mnepenayu 3JIEKTPOIHEPTrUu
MOTPEOUTEIIIO.

3apsnka koHzaeHcaTopa. Tok cmemieHus. MarautosnekTpudyeckas HHAYKUUA. EMKocTHOe
conpotusiienue. KonebarenbHblid KOHTYP. DHEProoOMEH MEXIY NEKTPUYECKUM M MarHUTHBIM
nonsiMu. [leproa coOCTBEHHBIX TAPMOHHYECKUX KOJICOaHHIHA.

IJIEKTPOMATI'HUTHOE U3JIYUEHHUE (21 u)

H3iayyenne u npueM 3J1eKTPOMATHUTHBIX BOJIH paauo 1 CBY-auanazona (5 4)

Onpir I'epua. DnexkTpoMarHuTHasi BojiHA. M3iaydyeHue 37eKTpOMarHMTHBIX BOJH. IlnoTHOCTB
SHEPrUH JIEKTPOMArHUTHOTO MOJIS.

berymas rapmoHuMueckas JJIEKTpOMarHutHas BosiHA. JliMHA BOJIHBL. YpaBHEHUS s
HANPSDKEHHOCTH AJIEKTPUYECKOTO TMOJIS M MHAYKIMS MAarHUTHOTO TOJIst Oeryiei rapMOHUY €CKON
BOJIHBL. [lonsipu3anus BOJIHBI.

[InockocTh MONSpU3aLUU FNEKTPOMArHUTHOM BOJIHBI. DpoHT BoOJHBL. Jlyu. MHTEHCMBHOCTH
BOJIHBI. [10TOK 2HEpPIrUM U TIOTHOCTH MTOTOKA 3HEPTUU JIEKTPOMArHUTHON BOJIHBI. 3aBUCUMOCTh
WHTEHCUBHOCTU 3JIEKTPOMAarHUTHOM BOJIHBI OT PAacCTOSHUS A0 MCTOYHMKA HU3JIYyYEHUS U €ro
YacTOTBHI.

JlaBneHue >JeKTpOMarHUTHON BOJIHBL. CBSI3b JaBJIEHUS DJIEKTPOMAarHUTHOM BOJHBI C €€
MHTEHCUBHOCTBHI0. VIMITyJIbC 37€KTPOMarHuTHOM BOJHBL. CBSI3b MMITYJbCA 3JIEKTPOMArHUTHOMN
BOJIHBI C IEPEHOCUMOM €10 SHEprUeH.

JlnanazoH yacToT. ['paHuIbI AMAaNa30HOB AJIUH BOJH (4aCTOT) CIIEKTPa 3JIEKTPOMAarHUTHBIX BOJH
Y OCHOBHBIE HCTOYHUKHU U3ITy4EHHUS B COOTBETCTBYIOIUX JUANIA30HAX.

[Tpuniunel  pagvocBsizu. Bunel panuocBsa3u: panuorenerpadHas, panuorenedoHHas u
pajMoOBElIaHNe, TEJIEBUJEHUE, paauoiokanusd. Paguonepemaua. Mopymsuus  cursana.
Pagunonpuem. Jlemonynsinus curaaia.

BosiHoBble cBolicTBa cBeTa (7 1)

BonHa Ha MOBEPXHOCTH BOJBI OT TOYEYHOTO MCTOYHUKA. DpoHT BoaHbL. [IpuHnun I'roirenca.
HampaBnenue pacnpoctpanenuss (GpoHTa BOJHBL. 3aKOH OTpakeHHs BOJH. [IpuHIun
oOpatuMocTH Jy4yeil. 3epkaibHoe U 1 (y3HOE OTpaKEHHE.

3akoH mpenomisieHUs BOJH. AOCOJIOTHBIM IOKa3zaTelb MpPEIOMIIEHHS cpelbl. 3aKoH
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. BosokonHass ontuka. Jlucmepcust cBera.
Bocnpusitue n Bocipon3BeieHUE LIBETA.

CrnoxxeHue BOJH OT HE3aBUCHUMBIX TOYEYHBIX HCTOYHUKOB. MHTepdepenuus. KorepeHTHbie
BOJIHBI. BpeMs W [IMHa KOTepeHTHOCTH. YCIOBUS MHMHMMYMOB M MaKCHUMYMOB IpH
uHTepdepeHn BoJH. ['eomerpuueckas pasHocTh xoxa BojH. OmnbiT FOnra. CrnocoObl
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NOJYy4YEeHUsT KOTEPEHTHBIX MCTOYHUKOB. MHTepdepeHIuss cBeTa B TOHKHMX IUICHKAaX.
[IpocBeTtiieHHE ONTUKMU.

Hapymenwne BonHoBoro dpoHTa B cpeae. Audpakius.

[Mpuamun [rolirenca—®penens. [udpakius cBera Ha menn. 30Ha @DpeHens. YcnoBus
TU(PPaKIMOHHBIX MUHUMYMOB H MaKCUMYMOB. JludpakiimonHas pemerka.

KBanToBasi Teopusi 3JIeKTPOMATHUTHOIO U3JIy4YeHHs U BemecTBa (9 4)

KBanrtoBasg rumnoresa Ilnanka. ®otoH. OcCHOBHblE (U3MUECKHE XapaKTEPUCTUKU (OTOHA.
®dotoapdext. OnbrTer CToneToBa. 3akonsl hoTodddekra. Pabora BbIxoa.

VYpaBuenue DOiHmTeitHa g Gorodddexra.  3aBUCHMOCTh  KHMHETHYECKOH  DHEPruu
(OTORJIEKTPOHOB OT YaCTOTHI CBETA.

KopmyckynspHsle u BOJIHOBBIE CBOMCTBa (HOTOHOB. KopmycKynsipHO-BOJHOBOM Tyanu3Mm.
Hudpakuuss otaenpHbX ¢GoroHoB. [wumoresa ne bpoiinsa. [dmuna Bomuel ae  Bpois.
CootHomieHue HeonpeaeneHHocTel 1elizendepra.

OmnbiT Pesepdopna. [lnanerapnas moznens aroma. Pasmep atromuoro siapa. Ilepsbslit moctynar
bopa. [IpaBuiio kBanToBauus opouT bopa. DHEpreTHUecKkuii ypoBEHb.

CB00OO/HbIE U CBA3aHHBIE COCTOSIHUS JIEKTpOHA. DHeprus noHusanuu. Bropoit nocrynar bopa.
Cepun u3nydeHust aroma Bojgoponaa. Bunel msimydenuil. JInneivarsiil cniektp. CrieKTpanbHbBIN
aHAJIU3 U €ro PUMEHEHHUE.

[Tornomenue u u3nydyeHue cBera aToMaMu. CIOHTAaHHOE M HMHAYLIMPOBAHHOE W3IIy4YEHHUE.
ITpunnun aeiicTBus nasepa. MIHBEpCHas HACEIIEHHOCTh YHEPIreTUYECKUX ypoBHEW. [Ipumenenune
J1a3€pOB.

®U3UKA BBICOKHUX SHEPTHH (8 u)

®Du3uka aTOMHOro sapa (5 1)

ITporon u HelTpoH. [IpoToHHO-HEWTPOHHAA Moaenb aapa. M3oronsl. CUilbHOE B3aUMOAECUCTBHE
HYKJIOHOB.

CocraB u pasmep sapa. YIelbHas dHEPIHs CBA3H. 3aBUCUMOCTB YAEIBHON SHEPruu CBSI3U OT
MaccoBoro uucia. CuHTe3 W JeneHue sjaep. PaauoaktuBHOCTh. BuIbl pagnoakTUBHOCTH.
PamnoaktuBHblii  pacman.  Anbda-pacnan.  bera-pacman.  ['amma-uznyuenue.  [lepuon
noJjiypacnaza. 3aKoH paiiOaKTUBHOTO pacnaia. AKTUBHOCTh PaJHOaKTUBHOIO BEIIECTBA.
Henenue sanep ypana. Llennas peaxuus nenenus. CKopocTh LenHo peakuuu. Kputnueckas
Mmacca. SnepHslif peakrop. AtomHas anekrpoctaHuus (ADC). Snepnas 6e3omacHocts ADC.
TepMmosiiepHble peakliuu. Y IpaBisieMblil TEpMOsIEpHbII cuHTe3. SepHoe opyxue™.

AToMHas ¥ BoAopoAHas 6oMObI*. Bo3aelicTBUE paioaKTUBHOIO M3JIyueHHs Ha BemiecTBo. Jlo3a
MOTJIOUIEHHOTO U3JTyYEHUS U €€ EANHUILIA.

Koaddumuent orHOCHTENBHON OHMOJOTHYECKON aKTUBHOCTH (KOA(P(UIIMEHT KadecTBa).
OKBUBaJIEHTHAs /1032 MOTJIOIEHHOr0 U3iy4yeHus. EcrecTBeHHbIN paaranioHHbINH HOoH
JaeMeHTapHbIe YacTHLbI (3 4)

DOneMenTtapHas dactuna. Oynnamentanbabie yacTuilbl. Depmuonsl U 603086b1. [Ipuanmn [aymn.
AnTnuactunsl. IIponeccsl B3aumornpeBpaimenus dactuil. Jlenronsr®. Cnaboe B3auMoAeHCTBHE
nentoHoB*. Knaccugukarus anponos®. Me3ons! 1 0apuonsr*. [loarpynmsl 6apuoHOB: HYKJIOHBI
U TUNepoHbI™. 3akoH coxpaHeHuss OapuoHHOro 3apsna*. Crpykrypa aapoHoB*. KsapkoBas
runote3a ['enmnmana u Lpeiira*. KBapku u anTHkBapku™. XapakTepHUCTUKH OCHOBHBIX THIIOB
KBapKOB: CIUH, JJIEKTpPUYECKUH 3apsn, OapHOHHBIM 3apsg*. Apomat*. llBer kBapko™*.
@yHIaMEeHTalbHbIE YaCTHUIIBI .

BsaumopeiictBue kBapkoB™. [ TIOOHBI®.
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IJJEMEHTBI ACTPO®U3UKHU (4 1)
JBoJronus Beenennoii (4 1)
AcTtpoHomuueckue CTpykTypbl. PasOeranue ramaktux*®. 3akon Xa00ma*. KpacHoe cmermieHue

CHEeKTpaNbHbIX JMHUI*. Bo3pact Bcenmennoi®. bonpmoii B3peiB*. OCHOBHBIE MEPHOBI

SBOIIOIINH BeeneHHoi™.
OO6pa3oBanue rayakTuk. Bo3HWKHOBEHHE 3Be37. DBOIIONHUS 3BE3J pa3iInyHOW macchl. CHHTE3
TSDKEITBIX XUMUYECKUX DJIEMEHTOB. XMMHYECKUH COCTaB MEXK3BE3THOTO BemecTBa. OOpa3oBaHue

HpOTO'COHHHa 1 ra3onblIEBOIO JHUCKa. BBOHIOI_II/UI ra3onblJICBOIo JUCKa.
IInanere3nmanm. O6p330BaHI/IC n 3BOJIIOIUA INNIAHET 3€MHOM rpymnmnbsl W IUIAHET-THUT'aHTOB.

Monens @puamana*. Kpurndeckas miotHocts Beenennoii®. bynymee Beenennoit®

OBOBUIAIOLIEE TOBTOPEHMUE (12 1)

TemaTuueckoe INIAHUPOBAHHUE, B TOM YHUCJIE C YUETOM paﬁoqeﬁ NnporpaMMbl BOCIIUTAHUSA C

YKazaHueM KOJIN1€CTBA 4aC0B, OTBOAUMBIX HA OCBOCHUE KaMOﬁ TE€MbI C IPUMECHCHUEM

3J1eKTPOHHBIX (LM(POBHIX) 00pa3oBaTeIbHBIX PeCypcoB

11 KJIIACC

Ne Tema ypoka KonudectBo gacoB ONeKTPOHHBIE

n/m U(pPOBBIC

Bcero|| Konrponshbie || [Tpaktndeckue || 0OpasoBaTesbHbIE
paboTsl paboThI pecypcel

1 ||Uuctpykrax no Th. Dnekrpuyeckuii Tok.|| 1 Bubnnoteka LLOK
Cuna Toka

2 ||Mcrounmk Toka B 3JEKTpHuUeckon memw.|| 1 Bubanoteka LIOK
34C

3 |[Bakon Oma TUTSt oanopoaHoro|| 1 Bubnnoteka LIOK
MIPOBOJIHMKA (yJacTKa [ETH)

4 |[BxomHas KOHTpOJBHas paboTa 1 1 Bubanoteka LIOK

5 |(|3aBUCHMOCTH YIENBHOTO compoTHUBIeHUs|| 1 Bubnnoteka LIOK
MPOBOJIHUKOB U MOJYIPOBOJHUKOB OT
TEMIIEPaTyphI

6 ||CoenuHeHMs1 TPOBOJHUKOB 1 Bubnnoteka LIOK

7 ||3axon OMa aJist 3aMKHYTOM [IETTH 1 Bubnnoteka LOK

8 ||I3mepeHne cuibl TOKa U HANPSDKEHUS 1 Bubnnoteka LIOK

9 |TemoBoe aeiicTBue ToKa. 3akoH xoyms-|| 1 Bubnaunoteka LLOK
Jlenna

10 1 1 Bubanoteka LOK
KonTtponpHast pabota Nel «IlocTtossHHBIH

12



/o

|

a

al I

Tema ypoka

KonnuecTBo yacoB

Bcero

KonTtpomnbHbie

paboThI

IIpakruueckue
paboTsl

OneKTpOHHbBIE
nudpoBbie

00pa3oBaTeIbHBIC

pecypcsl

SHCKTpI/ILIeCKI/Iﬁ TOK»

MaruutHoe B3aumojelicTBue. MaruutHoe|| 1 Bubnvoteka LLOK
TIOJIE SNEKTPUYECKOTO TOKA

JIMHUY MarHUTHOW MHAYKLHUU 1 Bbubnnoteka LIOK
[etlictBue MarHuTHOI'O 0JIs Ha|| 1 Bubnnoteka LIOK
IIPOBOJHUK C TOKOM

JeicTBHe MarauTHOTO TIOJIS Ha|| 1 Bubnanoteka LLOK
JBIDKYIIUECS 3apsDKEHHbBIE YaCTUIIBI

B3aumoneicTBUE AEKTPUYECKUX TOKOB.|| 1 Bubnnoteka LIOK
MarauTHbIi IOTOK

OHeprust MarHUTHOTO TOJISL TOKA 1 Bubnnoteka LLOK
OJIC B mpoBojHuMKe, aBWXKymemcs B|| 1 Bubnnoteka LIOK
MarHuTHOM I0JIE

DNEeKTpOMarHuTHasE UHIYKIIHS 1 Bubanoteka LIOK
CamMOMHIYKIUSA 1 Bubnnoteka LLOK
HUcnonp3oBanue anekTpoMarauTHo#|| 1 Bubnnoteka LIOK
HHAYKIUH

MaraurosiiekTpudeckast UHyKIus 1 Bubnnoteka LLOK
JlabopaTtoprass pabota Nel «U3yuenme|| 1 Bubanoteka LIOK
SIBIICHHSI YJIEKTPOMArHUTHON MHAYKIUI

OIeKTpOMarHuTHHIE BOJHBI 1 Bubnnoteka LLOK
Pacnpocrpanenue ANeKTPOMAarHuTHEIX|| 1 Bubanoteka LIOK
BOJIH

DHeprus, JTaBJICHHUE u uMmmynec|| 1 Bubnaunoteka LLOK
9IEKTPOMArHUTHBIX BOJH

CrexTp 2/1eKTPOMarHUTHBIX BOJH 1 Bubnnoteka LIOK
Panno- u CBU-BOJHBI B Cpe/ICTBAX CBI3H 1 bubnanoteka LOK
Hrorosoe TectupoBanue 3a mepsoe|| 1 Bubnnoteka LIOK
MOJIYTOAUs
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/o

Tema ypoka KonuuectBo gacos OneKTpOHHbBIE
nudpoBbie
Bceero|| Kontponsusie || [Ipaktuueckue || 0OpasoBaTenbHbIE
paboThI paboTsI pecypcel

ITpunnun Noifrenca 1 Bubnnoteka LLOK
[Ipenomnenue BomH. [lomHoe BHyTpennee|| 1 Bubanoteka LIOK
oTpaxeHnue. Jlucrnepcus cBeTa
WnTepdepentms BOJTH. Bzanmuoe|| 1 Bbubnnoteka LIOK
ycuieHue W ociallieHHe BOJMH B
IIPOCTPAHCTBE
KorepeHTHBIE HCTOUHUKHU CBETA 1 Bbubnnoteka LIOK
Judpakuus cBeta 1 Bubnnoteka LIOK
JlabopaTopuas pabota Ne2 «HaGmonenue|| 1 Bubnnoteka LIOK
nHTep(EepeHINH U TUPPAKIUN CBETa»
KonrponbHass pabora Ne2 «BosHoBbIe|| 1 1 Bubnnoteka LLOK
CBOICTBA CBETa»
doTordp ekt 1 Bubnnoteka LIOK
KopnyckyiasipHO-BOJTHOBOHM Ayanu3m 1 Bubanoteka LIOK
BoJiHOBBIE CBOICTBA YacTHIL 1 Bubnnoteka LLOK
[InanerapHas Moaenb aToma 1 Bubnnoteka LIOK
Teopus aToma Bogopoaa 1 Bubnnoteka LLOK
[Tornowenue u U3y4yeHUe CBETa aTOMOM 1 Bubnanoteka LOK
Jlazep 1 Bubnnoteka LLOK
JlabopaTopras pabdora Ne3 «Habmonenwme|| 1 Bubanoteka LIOK
JIMHEHYaToro W CIUIOIIHOTO CIIEKTPOB
UCITyCKAHUS
Kontponsaas pabora Ne3 «Kmanromas| 1 1 Bbubnnoteka LIOK
TCOPUA DJICKTPOMATrHUTHOTO H3JIYYCHUSA U
BEIIIECTBAY
CocTaB aTOMHOTO A1pa 1 Bubnnoteka LOK
OHeprus CBA3M HYKJIOHOB B spe 1 Bbubnnoteka LIOK
EcrecTBeHHass pagnoakTUBHOCTH. 3akoH|| 1 Bubnnoteka LIOK
paloaKTHBHOTO paciaja
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/o

&8

I

Tema ypoka KonuuectBo gacos OneKTpOHHbBIE
nudpoBbie
Bceero|| Kontponsusie || [Ipaktuueckue || 0OpasoBaTenbHbIE
paboThI paboTsI pecypcel

SnepHas 3HEpreTUKa 1 Bubanoteka LIOK
Buonoruueckoe nericteue|| 1 Bubnvoteka LLOK
paIOaKTHBHBIX M3ITydCHUH
Knaccugukarms 31eMeHTapHBIX YaCTHIT 1 Bbubnnoteka LIOK
JlenToHbI U afpPOHBI 1 Bubnnoteka LLOK
B3aumonelicTBue KBapkoB 1 Bbubnnoteka LIOK
Crpykrypa Bcenennoif. Pacmmpenue|| 1 Bubnnoteka LLOK
Bcenennoii
3BE3/bI, TaJaKTHKH 1 Bubnanoteka LOK
O0pazoBanne u sBomrouus ConneuHo#| 1 Bubnnoteka LLOK
CHUCTEMBI
Bo3moxHsbie CLIEHapuHn spomoru|| 1 Bubnnoteka LIOK
Bcenennoi
Kunematuka MatepuaiabHOIN TOUKU 1 Bubnnoteka LLOK
Junamuka MatepuanbHON TOUKU 1 Bubanoteka LIOK
3aKOHBI COXpaHEHHUS. Junamuka|| 1 Bubnnoteka LLOK
MIEPHUOINIECKOTO JBIKEHUS
PenstuBucTCcKas MexaHHUKa 1 Bubnaunoteka LLOK
MounekymsipHasi  CTpyKTypa  BemiecTBa.|| 1 Bubnnoteka LIOK
MonexyaspHO-KHHETHYIeCKast Teopust
HeaJbHOTO ra3a
Tepmonnnamuka. MexaHudeckue BONHBL| 1 Bubanoteka LOK
AKyCTHKa
OIeKTpOMarauTHOE B3anMmozeiictue|| 1 Bbubnnoteka LIOK
HETOJIBM)KHBIX 3apsiIoB
ITocTosiHHBIN 3NEKTPUYECKUN TOK 1 Bubnnoteka LIOK
MarsuTHoe 10Jie 1 bubnunoteka LIOK
ONEeKTpOMarHeTu3M 1 Bubnnoteka LIOK
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Ne Tema ypoka KonunuectBo uacos DNEeKTPOHHBIE
n/m nuppoBbIC
Bcero|| Kontponbhsie || [Ipaktudeckue | 0Opa3oBaTelbHBIE
paboThI paboTsI pecypcel

67 ||lToroBas KOHTpOJBHas paboTa 1 1
68 ||W3myuenne u mpuéMm sneKTpoMarHUTHbHIX|| 1

BOJIH panmo- u CBY-aunamasona.

BonnoBble cBoiicTBa cBera. KBaHToBas

TEOpHS IEKTPOMATHUTHOTO HM3IyYCHHS U

BeIIecTBa
OBLLEE KO/IMYECTBO YACOB NO 68 4 3

MPOrPAMME

16



