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I'Inal-mpyeMble pe3ynbraTbl OCBOEHUA y‘-IGGHOFO npegmMmeTta

JInyHOCTHBLIMMK pe3ynbTaTaMmmn obyyeHnst Hr3nKe B CPeEOHEN LLKOSE SABMSKOTCA:

* 8 cohepe omHoweHul obyyarouuxcs Kk cebe, kK ceoeMy 300p08bH, K NMO3HaHUK cebs
— OpuEeHTauus Ha [AOCTMXKEHME JIMYHOIO CYacCTbsl, peanu3aumio  MNO3UTUBHBIX
XN3HEHHbIX NEPCNEKTUB, MHULMATUBHOCTb, KPEATUBHOCTb, FOTOBHOCTb U CMOCOBHOCTL K
NIMYHOCTHOMY CaMoomnpeaeneHnto, CNoCOOGHOCTL CTaBUTb LIENM U CTPOUTb KU3HEHHbIE
nnaHbl; FOTOBHOCTb M CNOCOBGHOCTL 0Gecneuntb cebe M cBouM GNU3KMM AOCTOWMHYIO
XW3Hb B NpoLiecce CaMOCTOATESTIbHOWN, TBOPYECKOW N OTBETCTBEHHOW AEATENBbHOCTU, K
OTCTaMBaHMIO JIMMHOMO OOCTOMHCTBA, COOCTBEHHOrO MHEHMsl, BblpabaTtbiBaTb
COOCTBEHHYIO MO3ULMIO MO OTHOLIEHUIO K OBLEeCTBEHHO-MONMUTUYECKUM COObITUAM
NPOLUMOro U HAcTOSILLEro Ha OCHOBE OCO3HAHWA M OCMbICIIEHUS UCTOPUU, OYXOBHbIX
LEHHOCTEN M OOCTMXKEHUM Halen CTpaHbl, K cCamMopasBUTUID U CaMOBOCMUTaAHUIO B
COOTBETCTBUM C 0OWEeYenoBeYeckumMm LEHHOCTAMM W mnaeanaMmm rpakgaHcKoro
obulecTBa; NPUHATUE M peanu3aumsa LeHHOCTEW 340poBOro m GesonacHoro obpasa
XWU3HKN, BepexHoe, OTBETCTBEHHOE W KOMMETEHTHOE OTHOLWEHMEe K CcoBCTBEHHOMY
PU3NYECKOMY M NCUXONOrNMYECKOMY 300POBbIO;

* 8 chepe omHoweHul oby4yaruwuxcsd K Poccuu kak Kk PoouHe (Omeuyecmesy) —
poccunckas MAEHTUYHOCTb, CMOCOBHOCTb K OCO3HaHUIO POCCUMACKOM WOEHTUYHOCTU B
NOSIMKYNbTYPHOM COLMYME, YYBCTBO MPUYACTHOCTM K MCTOPUKO-KYNbTYPHOM OBLLHOCTM
poccumnckoro Hapoga u cyabbe Poccuu, naTtpuoTmam, rOTOBHOCTb K CIY>KEHMIO
OTeuecTBy, €ro 3alinTe; yBaxXeHne K CBoeMy Hapoay, YyBCTBO OTBETCTBEHHOCTU nepep
PogunHon, ropgoctm 3a cBou Kpaw, cBow PoauHy, npowrnoe u  HacTtosuwee
MHOroHaumnoHanbHoro Hapoga Poccun, yBaXxeHue rocygapCTBEHHbIX CMMBOMOB (repo,
dnar, rmMMH); opMMpOBaHME YBaXEHUA K PYCCKOMY $3blKy Kak rocyaapCTBEHHOMY
Aa3blky Poccunckon depepaumm, SBnsoleMyCcs OCHOBOM POCCUNCKOM WOAEHTUYHOCTU U
rMaBHbIM (AKTOPOM HaLMOHANbHOrO CaMOONpPeaeneHuns; BOCNUTAHME YBaXXEHUsA K
KynbType, 43blkam, Tpaguuusm u obbldasiM HapodoB, NpoxuBarowmx B Poccuinckon
depepauynuy;

* 8 chepe omHoweHul obyyaruwuxcsl K 3aKoHy, 2ocydapcmey U K 2paxdaHCKoOMy
obwecmey —  [PaXOAHCTBEHHOCTb, rpaXaaHckad  no3uuMsi  akTUBHOIO W
OTBETCTBEHHOIO YfieHa POCCUMCKOro obLyecTBa, OCO3HAOLLEro CBON KOHCTUTYLIMOHHbIE
npaBa n 006A3aHHOCTM, YyBaXawLWEro 3akoH W NpaBoOMOpPSaoK, OCO3HAHHO
NPUHUMAIOLLIETO TpaguMuUNOHHbIE HaUMOHarnbHbIe n obuieyenoBeyeckme
ryMaHUCTUYeCKMe N AeMOKpaTMyYeCKne LEeHHOCTU, rOTOBOrO K Y4acTMIO B OOLLECTBEHHOM
XW3HW; NpU3HaHWE HEOTYY>KAAeMOCTU OCHOBHbIX MpaB W cBObOOS YernoBeka, KoTopble
npuHagnexaT KaXgoMy OT POXAEHUS, TOTOBHOCTb K OCYLLECTBMEHUIO COBCTBEHHbIX
npae 1 csobon 6e3 HapyleHnsa npaeB U cBoboa ApYrMx Nuy, roTOBHOCTb OTCTamMBaTb
cobCcTBEHHbIE NpaBa 1 cBOOOAbLI YenoBeka U rpaXkaaHnHa CornacHo obLwenpu3HaHHbIM
NPUHUMNAM M HOpMaM MeXOyHapOAHOro npaea M B COOTBETCTBMM C KOHCTUTyuMen
Poccuinckon ®epepaumn, npasoBass M nNonmnTuUdeckas rpaMoOTHOCTb; MUPOBO33PEHUE,
COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO pPasBuUTUS HaAykM U 0OLLECTBEHHOW
NPaKkTUKW, OCHOBaHHOE Ha Auanore KynbTyp, a Takke pasfnuyHbix dopm
OOLLECTBEHHOrO CO3HaHWSA, OCO3HaHME CBOEro MecTa B MOSIMKYSNIbTYPHOM MUPE;
WHTEepMopusauusi LEHHOCTen AeMOoKpaTMm U coumarnbHOM CONMOAPHOCTU, TOTOBHOCTDL K
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AOrOBOPHOMY PErynmMpoBaHMIO OTHOLLIEHUIW B rpynne unm counanbHOW OpraHusauum;
rOTOBHOCTb OOy4YaloWMXCA K KOHCTPYKTMBHOMY Y4acTUO B MNPUHATAM  PELLEHUN,
3aTparnBaroLLMxX NpaBa U UHTEPECHI, B TOM YMCHe B pasnnMyHbix hopmax obLLecTBEHHOM
camoopraHusauuu, camoynpaBneHusi, OOLEeCTBEHHO 3HA4YMMOW  AeATeNbHOCTY;
NPUBEPXXEHHOCTb MAESAM MHTEepHauuoHanuama, ApyxXbbl, paBeHCTBa, B3anMMOMOMOLLN
Hapo4OB; BOCMUTaAHWE YBaXWUTENbHOrO OTHOLUEHMSI K HaLMOHaNbHOMY AOCTOUHCTBY
nogen, ux YyBCTBaM, pPeriMrmo3HbiM  y6exaeHusM; rOTOBHOCTb — 00y4aroLmnxcs
NPOTMBOCTOATbL WOEONOrMn 3KCTpemMuamMa, HaumoHanmama, KceHodobum, Koppynuuu,
ANCKPUMUHALUK NO coumanbHbIM, PENUTMO3HBIM, PACOBbIM, HAaUWOHasbHbIM NPU3HaKkam
1 OpYrMM HeraTMBHbIM COLManbHbIM ABNEHNUSM;

* 8 chepe omHoweHul obyqarWUXCsa C OKpyXarwumu modbMU — HPaABCTBEHHOE
CO3HaHWe W nMoBeJeHMe Ha OCHOBE YCBOEHUs obLievenoBeyecknx LEeHHOCTEN,
TONEPaHTHOrO CO3HaHWUS W MOBEOEHUA B MNOMUKYNbTYPHOM MUPE, TFOTOBHOCTU U
cnocobHOCTN BECTU Auanor ¢ ApyrumMu nogbMun, 4OCTUraTb B HEM B3aMMOMOHUMaHMS,
HaxoguTb oOOWwmMe uenu u  COTpyAHWYaTb ANnA WX  OOCTWXKEHUS;  MpUHATUE
rYMaHUCTUYECKMX LIEHHOCTEW, OCO3HaHHOE, YBaXuTenbHoe W [obpoxenartenbHoe
OTHOLLUEHME K OPYroMy 4enoBeKy, €ro MHEHWIO, MUPOBO33PEHUI0, CMOCOBHOCTEN K
conepexmBaHnio 1 oOpPMUPOBAHUIO NMO3UTUBHOIO OTHOLLEHWUS K OASM, B TOM YUChe K
nMuam C  OrpaHMYeHHbIMWU BO3MOXHOCTSMW 340pOBbA M MHBanNugam; GepexHoe,
OTBETCTBEHHOE W KOMMETEHTHOE OTHOLEHME K (PU3NYECKOMY W MNCUXONOrMYECKOMY
3[00pPOBbI0 OpPYrux IOAEen, yMeHMe OKasbiBaTb MNEepPBYH MNOMOLb; (OpMUpPOBaHME
BbIPa>XE€HHON B MNOBEOEHUN HPABCTBEHHOM MNO3ULUUKW, B TOM YUCMEe CNOCOBHOCTM K
co3HaTenbHOMYy BblbOpy Oo06pa, HPABCTBEHHOIO CO3HAHWA WM MOBEAEHWA Ha OCHOBE
yCBOEHMSI 00Lie4YenoBeyecknx LIEHHOCTEW U HPaBCTBEHHbIX YyBCTB (4YecTwn, [onra,
crnpaBeasiMBOCTH, Muriocepaus u gpyxenobus), KoMneTeHUUn COTpyAHMYEecTBa CO
CBEpCTHMKaMK, OeTbMM Mnaguwero Bo3pacTa, B3pocnbiMM B 00pasoBaTenbHOM,
o6LLeCcTBEHHO-NONE3HON, y4ebHO-uccnenoBaTenbCKOM, MPOEKTHOM M APYrnx Buaax
AEATENbHOCTH;

* 8 chepe omHoweHuUl ObyqaroWUXCS K OKpyxaruwemy Mupy, K Xueou mnpupooe,
Xy00)XxecmeeHHoOU Kyrnbmype — MWPOBO33pEHME, COOTBETCTBYIOLLIEE COBPEMEHHOMY
YPOBHIO PasBUTUSA HayKW, 3HAYUMOCTb HayKu, FOTOBHOCTb K Hay4HO-TEXHUYECKOMY
TBOPYECTBY, BafeHue [OOCTOBEPHOM WHOpMauven O nepenoBbiX AOCTUKEHUAX WU
OTKPbITUSIX MWPOBOW WU OTEYECTBEHHOW HayKW, 3aMHTEPECOBAHHOCTb B HayYHbIX
3HaHusX 06 yCTponcTBE MMpa 1 obLecTBa; FOTOBHOCTb M CMNOCOBHOCTL K 06pa3oBaHuto,
B TOM 4ucrne camMoobpasoBaHWio, Ha MNPOTSKEHUN BCEW >KWU3HW, CO3HaTENbHOe
OTHOLIEHMEe K  HenpepbiBHOMY  06pas3oBaHUIO  Kak  YCrOBUIO  YCMELLHOM
npodeccnoHanbHOn 1 06LLLECTBEHHOW AEATENBHOCTMU;

aKonormyeckas KynbTypa, OepexHoe OTHOWEeHWe K PpoaHOW 3emne, MpUPOLHbIM
GoratctBam Poccum 1 mMupa, MNOHMMaHWE BIIMSHUSA  COLUMANbHO-3KOHOMMUYECKUX
NMPOLIECCOB Ha COCTOSIHWE MPUPOLAHOM W COoLManbHOW cpefbl, OTBETCTBEHHOCTU 3a
COCTOsIHME NPUPOAHbBIX pecypcos, YMEHUN n HaBbIKOB pa3yMHOro
NpUPOAONOSb30BaHNS, HETEPNUMOrO OTHOLUEHUS K OEeNCTBUAM, MPUHOCALUMM Bpen
aKkonormu; npuobpeTeHne onbiTa 3KOMOro-HanpaBneHHON OeATENbHOCTU; 3CTETUYECKOE
OTHOLLIEHME K MUPY, FOTOBHOCTb K 3CTETUYECKOMY 0BYCTPOMCTBY COBCTBEHHOrO BbITa;



* 8 chepe omHoweHul obydarowuxcsa Kk mpydy, e cghepe coyuaribHO-9KOHOMUYECKUX
omHoweHuu

— yBaXkeHne Bcex popm cob6CTBEHHOCTN, TOTOBHOCTb K 3aLLMTe CBOEN COOCTBEHHOCTMU;
OCO3HaHHbIN BbIOOp Oyayuwen npodeccum Kak nNyTb M cnocob peanusauun
COBCTBEHHbIX  >XM3HEHHbIX MfaHOB; T[OTOBHOCTb OOy4vawowmMxca K  TpyaoBOwm
npodeccuoHanbHOM OeATEeNbHOCTU Kak K BO3MOXHOCTM Y4acTus B pPeLUEHUN FNYHbIX,
OOLLECTBEHHbIX, TOCYAapCTBEHHbIX, ObLleHaunoHanbHbiXx npobnem; noTpebHOCTb
TPYAUTbCS, YBaXeHue K Tpyay W nwogam  Tpyda, TPYAOBbIM  LOCTUXKEHUSIM,
AobpocoBecTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOLIEHWE K pasHbIM BuAaM
TPyOOBOW AeATENIbHOCTU; FOTOBHOCTb K CaMoobCnyXmBaHuto, BKIoYas obyyeHue wu
BbIMOSIHEHNE AOMALUHUX 06A3aHHOCTEN.

MeTanpeagmeTHble pe3ynbTaTbl 00y4YeHUs puanke B CpeaHen LIKone npeacTaBreHbl
Tpems rpynnamMmu yHMBepcarnbHbIX y4eOHbIX AeACTBUMN.

PerynaTuBHble yHUBepcanbHble Y4eOHble AeNCTBUSA

BbinyckHUK Hay4umcsi:

* CaMOCTOSATENbHO OnNpeaenaTb uenu, crtaBuTb U OPMyNMpoBaTb COOCTBEHHbIE
3agaun B obpasoBaTenbHOM AEATENbHOCTM U XXU3HEHHbIX CUTYaUUsX;

* OLeHVBaTb pecypcCbl, B TOM 4ucCrie BpemMs W Apyrve HemartepuanbHble pecypchl,
HeobxoauMble ANA AOCTUXKEHUSA NOCTaBEHHOW paHee Lenu;

* COMOCTaBMATb MMEKLMECA BO3MOXHOCTM U Heobxogumble ONs OOCTMKEHUS Lienn
pecypchl;

* OpraHn3oBbIBaTb 3(P(EKTUBHBLIA MOUCK PecypcoB, HEOBXOAMMbLIX ANA LOCTUXKEHUS
NOCTaBIEHHOW Lenu;

* onpenensiTb HECKOMNbKO NyTeEN JOCTUXKEHUS NOCTaBNEHHON Lenw;

* BblOMpaTb oONTUMasnbHbIA MNyTb AOCTWXKEHUA uUenM C yd4yeToM 3deKTMBHOCTU
pacxofoBaHUs PECYPCOB N OCHOBLIBASACH HA COOBPaKEHUAX 3TUKM U MOoparnu;

* 3ajaBaTb NapamMeTpbl U KPUTEPUWU, MO KOTOPbLIM MOXHO ONpefenuTb, 4YTO Lenb
AOCTUTHYTa;

* COMOCTaBMATb MOSMYYEHHbIN pe3ynbTaT AEATENbHOCTM C MOCTaBfIEHHOW 3apaHee
uenbto;

* OLleHMBaTb MNOCNeACTBUSA AOCTUXKEHUSI MOCTABMEHHOM Lenn B y4HeOHON AeATENbHOCTH,
COBCTBEHHOM XN3HWN U XXM3HU OKPY>XKaoLLMX Noaen.

No3HaBaTenbHble YyHUBEpCcarnbHble y4eOHble AeCTBUS

BbinyckHUK Hay4umcsi:

* KPUTUYECKN OLIEHMBaTb N MHTEPNPETUPOBaTb NHPOPMAaLNIO C pa3HbIX NO3ULINIA;

* pacnosHaBaTb U PMKCMpOBaTb NPOTUBOPEYNSA B MHDOPMALMOHHBIX UCTOYHUKAX;

* NCNONb30BaTb pasnunyHble MOAENbHO-CXeEMaTUYeckue cpeacTsa Ans npeacraBneHus
BbISIBMIEHHbIX B UH(POPMAaLMOHHBIX UICTOYHUKAX NPOTUBOPEYNN;

* OCYLLECTBNATb pa3BePHyTbin MHGAOPMALMOHHBLIA NMOUCK M CTaBUTb Ha €ro OCHOBE
HoBble (y4ebHble 1 No3HaBaTernbHbIE) 3a4a4u;

* UcKaTb N HaxoanTb 0606 EHHbIE CNOCOOLI peLleHns 3aaay;

* MPUBOAMUTb KPUTUYECKNE apryMeHTbl Kak B OTHOLLEHUN CODCTBEHHOMO CY>XAEHUS, TaK n
B OTHOLLUEHUWN OENCTBUN U CYXXOEHWU OPYroro;

* aHanM3npoBaTb M Npeobpas3oBbiBaTb NPOGNEMHO-NPOTUBOPEUNBLIE CUTYALINN;



* BbIXOOUTb 3a paMku y4ebHOro npegmeTa un ocyLLeCcTBNASATb LerieHanpaBneHHbI NONUCK
BO3MOXHOCTW LUMPOKOro nepeHoca cpeacTs U cnocoboB AeNCTBUS;

* BbICTpamBaTb WHAMBMAYyanbHyl0 oOOpas3oBaTeNbHYyd TPAEKTOPUI0, Yy4UTbiBas
OrpPaHNYEHNs CO CTOPOHbI APYIMX Y4aCTHUKOB U PECYPCHbIE OrpaHNYeHMS;

* MEHATb W yAepXuBaTb pasHble MO3UUUK B MO3HABaATENbHOW AeATenbHOCTU (ObiTb
YYEHUKOM U yuyutenem; copmynmpoBaTb obpasoBaTenbHbI 3anpoc M BbINOMHATD
KOHCYNbTaTUBHbIE PYHKLMN CaMOCTOATENBLHO; CTaBUTb Npobnemy n paboTtaTb Hag ee
peLLeHneM; ynpaBnsiTb COBMECTHOWN NO3HaBaTENbHOW AEATENbHOCTLIO U NOAYMHATBLCS).
KoMmmyHUMKaTUBHbIe YHUBepcarnbHble y4eOHble 4eNCcTBUSA

BbinycKHUK Hay4Yumcsi:

* OCYLLECTBMATb AENOBYH0 KOMMYHUKALUMIO KaKk CO CBEPCTHUKAMM, TaK U CO B3POCIbIMU
(kak BHYTpu obpasoBaTefnibHOW opraHM3aunn, Tak 1 3a ee npegenamm);

* NPU OCYLLUECTBIEHMM TPYNMNoOBON paboTbl ObiTb Kak pyKoBOOMTENEM, TaK U YNEHOM
NPOEKTHON KOMaHAbl B pasHbiX ponsix (reHepaTopoM UAen, KPUTUKOM, UCMONHUTENEM,
NPe3eHTYWMM N T. 4.);

* Pa3BEpPHYTO, JIOTMYHO M TOYHO M3Maratb CBOK TOYKY 3PEHUS C MCMONb30BaHUEM
afeKkBaTHbIX (YCTHbIX M MUCbMEHHbIX) A3bIKOBbIX CPEACTB;

* pacnosHaBaTb KOHQMKTOrEHHbIE CUTyauun M npegoTBpawiaTb KOHMPIMKTbI OO0 WX
aKTMBHOW hasbl;

* KOOPAWHUPOBATb M BLINOMHATL PaboTy B YCMNOBUSIX BUPTyanbHOro B3aMMOOENCTBUS
(M1 coveTaHusa peanbHOro U BUPTyarnbHOro);

e cornacosbiBaTb MNO3NLUUM YNEHOB KOMaHAabl B npouecce paboTbl Hag obwmm
npoayKToM/peLUeHnem;

* NpeactaBnaTb Ny6nuYHoO pesynbTaTbl UHOUMBUAYANbHOW U rPYNNOBOM LEATENbHOCTH
Kak nepen 3HaKOMOW, Tak 1 nepes He3HAKOMOW ayauTopuen;

* nogbvpaTb NapTHEpPOB ANA AEeNOBOM KOMMYHMKAUWUW, WUCXOO4S W3 COooBpakeHWun
pe3ynbTaTMBHOCTM B3aUMOLENCTBMIS, @ HE NIUYHbLIX CUMNATUR;

* BOCMPUHMUMATb KPUTUYECKNE 3amMmevaHunsi Kak pecypc COOCTBEHHOrO pPa3BUTUS;

* TOYHO M eMKO (POpMYNMPOBaTb Kak KpUTMYECKME, TaK U 0400puUTENbHbIE 3aMeYaHus B
agpec opyrmx nogen B pamkax genoson n obpasoBaTtesibHON KOMMYyHUKaumu, nsberas
NPU 3TOM JINYHOCTHbIX OLLEHOYHbIX CYXXOEHUMN.

NMpepmeTHbIe pe3ynbTaTbl 06yyYeHUs duamke B 11 Knacce aBnstoTCA

BbinyckHuk Ha y2s1y651eHHOM ypo8He Hay4Yumcs:

* 0OBACHATL M aHanNU3npoBaTb POSfb U MECTO PM3MKM B (hOPMMPOBAHMMN COBPEMEHHOM
Hay4YHOW KapTUHbI MWUpa, B pPasBUTUN COBPEMEHHOM TEXHWUKM U TEXHOSOrMNn, B
NPaKkTU4EeCKON OeATENbHOCTU N0AEWN;

* XapakTepn3oBaTb B3aMMOCBA3b Mexay OU3nKon 1 ApyrumMm eCTeCTBEHHbIMU HayKaMWu;
* XapakTepu3oBaTb CUCTEMHYIO CBHA3b MeXJy OCHOBOMOMarawwuMm Hay4yHbIMU
MOHATMAMM: MPOCTPAHCTBO, Bpems, mMatepus (BELLeCTBO, Mone), ABMXeHue, cuna,
3Heprus;

* MOHMMATb N OOBACHATb LENOCTHOCTb (PU3NYECKON TEeopun, pasnuyaTtb rpaHuLbl ee
NPUMEHMMOCTU N MECTO B psay ApYrux pusndecknx Teopun;



* BnageTb npueMamu MOCTPOEHUS TeopeTUYecKMx [JokasaTernbCTB, a TaKke
NPOrHo3mMpoBaHnsi 0COBEHHOCTEN NPOTEKaHUSA (PU3MYECKMX SBNEHUA N NPOLIECCOB Ha
OCHOBE MOJTyYEHHbIX TEOPETUYECKNX BbIBOOOB U [OKA3aTENbCTB;

* CaMOCTOATESIbHO KOHCTPYMPOBaTb 3JKCMEPUMEHTasbHble YCTAHOBKW AN NPOBEPKU
BblABUHYTbIX TMNOTE3, paccynTbiBaTb abCONMIOTHYO U OTHOCUTENbHYH NOrPELLIHOCTY;

* CaMOCTOSATENBHO NAaHNPOBaThb Y NPOBOANUTL (PU3NYECKNE SKCMEPUMEHTDI;

* pewaTtb MPaKTUKO-OPUEHTUPOBAHHbIE KayYeCTBEHHble W pacyeTHble dU3ndeckme
3aa4yn Kak C ONnopon Ha U3BECTHblE PU3NYECKME 3aKOHbI, 3aKOHOMEPHOCTU U MOLENN,
TaK 1 C ONOPON Ha TEKCTbI C N3BbLITOYHON MHPOPMaLNEN;

* OOBACHATb rPaHULbl NPUMEHEHNA U3YyYeHHbIX (PU3nYeckux modernen npu peLleHnn
PU3NYECKMX N MeXNPeaMETHbIX 3a4av;

* BblABMraTb runoTesbl Ha OCHOBE 3HaHUA OCHOBOMoONarawwWwmx ¢U3NYECcKNX
3aKOHOMEPHOCTEN N 3aKOHOB;

* XapaktepusdoBaTtb rnobanbHbole npobnembl, CcTosWME nepen YernoBeyecTBOM:
39HepreTMyeckne, CblpbeBbIEe, IKONOMYECKME N POSib (PU3MKN B PELLEHUN ITUX Npobnewm;
* 0OBACHATE NPUHLUMMBLI PaboTbl U XapaKTEPUCTUKM U3YYEHHbIX MallnH, NpubopoB u
TEXHUYECKNX YCTPOMUCTB;

* 00BACHATD YCNOBUS NPUMEHEHUA PU3NYECKUX Moernen npu peleHnn uandeckmnx
3aja4y, HaxoOuTb afeKkBaTHYK MpedriokKeHHOW 3ajade  (U3NYecKkyro MoAenb,
paspelaTtb Npobnemy kak Ha OCHOBE MMEIOLLMXCA 3HAHWUW, TaK U NPU NOMOLLM MEeTOO0B
OLLEHKM.

AneKkTpoaAnHaMUKa

MpeaomeTHble pe3yrbTaTbl OCBOEHUSI TEMbI MO3BOMAOT:

— [JaBaTb ornpefesieHuUst NOHATUN: 3NEKTPUYECKUA TOK, UCTOYHWUK TOKa, CTOPOHHME
CUnbl, AblpKa, WM30TONMYECKUA 3ddpekT, nocnedoBaTefnlbHoe W napannenbHoe
COeQWHEeHUs  MNPOBOOHMKOB,  KyNnepoBCKME  MNapbl  9fIEKTPOHOB,  3MEKTPONUTHI,
anekTponuTnyeckaa guccoumauusi, CTeneHb Auccoumnauunu, 9neKTponua, MoHM3auus,
nnasMma, CaMOCTOATEfNbHbIW U HECAMOCTOATESNbHbIN  pa3psdbl,  MarHuTHoe
B3aMMOOENCTBME, JIMHUM MarHUTHOW WHAOYKUUKW, OAHOPOAHOE MarHUTHOe none,
cobCTBEHHAs  WMHAOYKUMS,  OuMaMarHeTuKn,  napamarHeTuku,  doeppoMarHeTUKm,
OCTaTOMHasi HaMarHWYEeHHOCTb, KpUBAA  HaMarHUYMBaHusl,  JANEeKTPOMarHUTHas
MHOYKUNS, WHAOYKUMOHHBIA TOK, CaMOWHAOYKUWUSA, MarHUTOSNEeKTpudeckas WHOYKUMS,
KonebaTtenbHblA KOHTYP, pe3oHaHC B KonebaTenbHOM KOHType, COOCTBEHHAA WU
npuMecHas NpoOBOAMMOCTb, [AOHOPHbIE W aKUEenTOpHble NpUMecHn, p—n-nepexon,
3anuMparoLLnin Cnou, BbiNPAMIIEHME MEepPeMEHHOro ToKa, TpaH3UCTOp, TpaHcdopmaTop,
aneKkTpoMarHuTHas BOfMHa, Oerywass rapMoHUYecKass 9neKkTpoMarHuTHas BOJHA,
NAOCKONONAPMU30BaHHaA (NN NIMHENHO-MONSIPM30BAHHAsA) 3NEKTPOMarHUTHas BOJIHA,
NAOCKOCTb NONApU3aLnmM 3NEKTPOMArHUTHOM BOSHbI, (OPOHT BOJIHbI, Ny4, pagnocBs3b,
MOAYNSAUMA WU OeMOoAynsaunsa curHana, amnnuTygHas W 4YacToTHaa Moaynauums,
nepegHnn  POHT  BOSHbI, BTOPUYHbIE MEXaHWYeckne BOSMHbl, MHUMOE W
AEeNCTBUTENbHOE WU300paXeHusi, npenomrneHne, MOfHOe BHYTPEHHeEe OTpaxeHue,
ancnepcus cBeTa, TOYEeYHbI WUCTOYHWK CBeTa, JIMH3a, oKanbHas MnOCKOCTb,
akkomogauusi, fniyna, MOHOXpomaTuyeckasi BOSHA, KOrepeHTHble BOSIHbl U UCTOYHUKN,
UHTepepeHUnsl, NPOCBETNEHNE ONTUKN, ANdpaKuma, 3oHa OpeHens;



— paBaTb onpegeneHuss msndecknx BenuvnH: cuna Toka, SLC, conpoTuBneHue
NPOBOAHMKA, MOLLHOCTb 3NEKTPUYECKOro TOKa, 3HEePrus NOHU3aLmMu, BEKTOP MarHUTHOM
WHOYKUMKW, MarHUTHBLIN NOTOK, cuna Amnepa, cvna JlopeHua, NMHOYKTUBHOCTb KOHTYpa,
MarHuTHas NpoHMUAaeMoCTb cpefbl, ha3a KonedbaHun, OencTByollee 3Ha4YeHne Cunbl
NepeMeHHOro Toka, TOK CMELLEHUs, BpeMs penakcauun, eMKOCTHOe COMpOoTUBMEHUE,
WHOYKTUBHOE COMNpPOTUBIEHME, KO3 pUUMEHT yCcuUneHus, KO3 UL MEHT
TpaHcopMaumn, AOfiIMHa BOSIHbI, MOTOK 3HEPrMn W MNNOTHOCTb MOTOKAa 3JHeprum
3NEKTPOMAarHUTHON BOSHbI, MIHTEHCUBHOCTb 3SIEKTPOMArHUTHOW BOJSHbI, Yron nageHus,
yron oTpaxkeHusi, yron npenomrieHns, abconoTHbIN NokasaTenb NpenomMneHus cpeasbl,
Yyron mMOfIHOrO BHYTPEHHEro OTPaXKeHUs, NPenoMnsWnin yron npusMbl, NUHENHOE
yBenMYeHne OnTUYECKON CUCTEMbI, ONTUYECKasa cura NIMH3bI, NonepevyHoe yBenmyeHne
NWH3bl, PacCTOSHWE Haumnyyllero 3peHus, YrroBoe YyBenuyeHue, BpeMsa U AnvHa
KOrepeHTHOCTUK, reoMeTpuyeckas pasHOCTb Xxo4a UHTepdepupyoLwmMx BOSH, Nepuos u
paspeluarowaa CcnocobHOCTb AMMPAKUMOHHONW peLlleTkn; — OOBACHATb NPUHUMN
OENCTBUSA:  KPYTUIbHbIX BECOB, CBETOKOMWPOBANbHOW  MalUWHbI, BO3MOXHOCTb
NUCNONb30BaHUA  SABMEHUA  dnekTpu3auun npu  NOJSTlyYeHUU  AaKTUITOCKOMUYECKUX
OTnevyaTkoB, MNPUHUMM  OYUCTKM rasa OT YroflbHOM NbIM  C  MOMOLLbBIO
aNeKTpocTaTnyeckoro  unbTpa, MNpUHUMN  OENCTBUA  WyHTAa U A06aBOYHOro
COMPOTUBNEHNS, INEKTPOMIMEPUTENBHOINO NpMbopa MarHUTOSNEKTPUYECKON CUCTEMBI,
anekTpoasuratens NMOCTOSIHHOIO TOKa, Macc-cnekTporpada, LMKIOTPOHA,
noslynpoBOAHUKOBOrO  Auoda,  TpaH3ucTopa,  TpaHcdopmartopa, reHepartopa
NepemMeHHOro Toka, OMTUYEeCKMX NpubOopOoB, YBENUUMBAOLWMX Yron 3peHus: nynbl,
MUKpOCKOMa, Tefneckona;

— 0OBACHATL: YCNOBUS CyLLECTBOBAHMS 3NEKTPUYECKOro TOKa, KAYEeCTBEHHO SBMNEHue
CBEPXNPOBOAUMOCTM COrfacoBaHHbIM OBWKEHMEM KYMEpOBCKUX Map 3feKTPOHOB,
NPUHUMNBI  Nepedayn 3neKkTpodHeprn Ha 6GonblunMe pacCcTosiHUA, 3aBUCUMOCTb
WHTEHCMBHOCTU 3M1EKTPOMAarHUTHON BOJSTHbI OT YCKOPEHUS W3fyyatollen 3apsikeHHOM
YacTuubl, OT PAaCCTOAHNA 0O UCTOYHMKA U3STYYEHUS N ero YacTOThbl, B3aUMHOE ycuneHue
1 ocrniabneHve BOSTH B NPOCTPAHCTBE;

— popmynumpoBaTb: 3akoHbl OMa 4ng 04HOPOAHOro NPOBOAHMKA, ANA 3aMKHYTON Lienn
C OOHMM W HECKONbKMMW WUCTOYHWKaMW, 3akoH dapaged, npasuno OypaBuvka WM
npaBunNo NEBOW PYKW, NPUHUMMbI CYneprno3vumm MarHuUTHbIX Nosfier, 3akoH Amnepa,
npuHumMn [onureHca, 3akoH OTPaXKEeHWd, 3aKOH NperioMneHus, npuHuun [onreHca—
®peHens, ycnosns MUHUMYMOB U MakCUMyMOB MNpU MHTepdepeHunn BOSH, YCroOBUS
ANPPaKLMOHHOMO MUHUMYMA Ha LLEnn U rMaBHbIX MakCUMyMOB Npu Andpakuumn ceeta
Ha ONdpPaKkLUMOHHON peLleTKe;

— OnuCbIBaTb: OEMOHCTPAUMOHHBIA OMbIT Ha NocrnegoBaTeribHOE M napannenbHoe
COeIHEHMS  MPOBOLHUKOB; CaMOCTOATENbHO MNPOBEAEHHbIN  3KCNEPUMEHT MO
N3MEPEHNIO CUIMbl TOKa M HanpsXeHUs C NOMOLLbIO amMrepmeTpa W BOnbTMeTpa, Mo
namepennto 34C n BHYTPEHHEro COMPOTUBNEHUA MPOBOAHWUKA; PYHAAMEHTasnbHbIE
duamyeckme onblTbl ApcTega n Amnepa, nosefeHVe pamMku C TOKOM B OLHOPOAHOM
MarHUTHOM Mofe, B3auMOLEWCTBME TOKOB; AEMOHCTpaLMOHHble onbiTel Papages ¢
KaTyllkamu U MNOCTOSAHHbIM MarHMTOM, OnNbiTbl ['eHpK, sBreHue SNeKTPOMarHUTHOM
WHOYKUMKW,  3HEproobMeH Mexay 9NeKTpUYeckuM W MarHUTHbIM — NofeM B
konebatenbHOM KOHTYpe W sBfleHME pe3OoHaHCa, OnuCbiBaTb  BbINPAMIIEHUE
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nepemMeHHOro Toka C MOMOLLbIO MOMYNPOBOAHUKOBOrO AMoAda; MexaHwsMm [aBrieHus
3MEeKTPOMarHNTHON BOMHbI; ONbIT MO CcOOpke NpPOCTerwero paguonepegarymka wu
pagnonpueMHuKka, OnbiT MO  U3MEPEHUD nokasaTenst npenoMieHnss CTekna;
3KCMEPUMEHT MO U3MEPEHMUIO OSIMHbI CBETOBOW BOSIHbI C MOMOLLBI ANGPAKLNOHHOMN
peLleTKku;

— onpenendaTb HanpaBfeHne BeEKTopa MarHUTHOW MHAOYKLUMU U CURbl, JEACTBYHOLLEN Ha
NPOBOAHUK C TOKOM B MarHMTHOM MoOSeE;

— Habnwgatb W MHTEPNPeTUpOBaTb: SIBMEHWE 3JNEKTPOCTaTUYECKOW WHAYKLUUWK,
TENMOBOE AEWNCTBUE ONEKTPUYECKOrOo TOKa, nepegadvyy MOLHOCTU OT MCTOYHMKA K
noTpebuTento, ABNEHUS OTPaXKEHUS U NPENOMIIEHUS CBETOBLIX BOSH, SIBfIEHME MOSTHOIO
BHYTPEHHErNO  OTpaXeHusi, SsBMEeHWe  Oucnepcuu,  pesynbTatbl  (ONUCbIBaTL)
AEMOHCTPALMOHHbBIX 3KCNEPUMEHTOB MO HAOGMAEHUIO SABMAEHUA UHTepdEepeHUnn u
Andpakuum ceeTa;

— NpuMBOAUTL NPUMEPbLI UCMOMb30BaHUS SABMEHUSA SNEKTPOMarHUTHOM WHOYKUUK B
COBPEMEHHOM TEXHUKE: B OETEeKTOope MeTanna B ajpornopTty, noesge Ha MarHUTHOMU
nogywke, ©ObiToBbix CBY-neyax, 3anMcu U BOCNPOM3BEAEHUM MHGOPMaLUMK,
reHepaTopax NepemMeHHOro Toka;

— uccnegoBaTtb: CMELaHHOEe COMNPOTUBIIEHME NPOBOLHMKOB, 3MEKTPONN3 C MOMOLLbIO
3akoHoB dapages; MexaHu3m o0pasoBaHWA W CTPYKTYpPY paavaumMoOHHbIX MOSICOB
3emnun, NporHo3MpoBaTb M aHanM3NPoOBaTb WX BINUSHME HA XU3HEOEATENbHOCTb B
3E€MHbIX YCOBUSIX;

— ncnosb3oBaTb 3akoHbl OMa Ans 04HOPOAHOro NPOBOAHMKA U 3aMKHYTOM Lienn, 3aKoH
[bxoyna—JleHua ansa pacyeTta anekTpuyeckux uenen;

— KnaccuduumpoBaTb AManasoHbl YHAaCTOT CNeKTpa ANEKTPOMarHUTHbLIX BOJTH;

— CTPOUTb KN300paXkeHns M Xon Nnyyvyern npu MNpenioMneHunM ceeTa, u3obpaxeHue
npegmMmeTa B cobMparoLLen U paccenmBaroLlen NMH3ax;

— onpeaensaTb NOSIOXEHUS n3obpaxeHust NnpeamMeTa B fIMH3E C NOMOLLbI hopmynbl
TOHKOW NNH3bI;

— aHanuanpoBaTb YEeNOBEYECKUI a3 Kak ONTUYECKYIO CUCTEMY;

— KOpPEKTMpPOBaThb C MOMOLLbI OYKOB AedEKTbI 3PEHUS;

— [genaTb BbIBOAbl O PacnofioXeHun ANMPAKLUUOHHBIX MWMHUMYMOB Ha 9KpaHe 3a
OCBELLEHHOWN LLErblo;

— BbIOMpaTb cNOCo6 NONyYEeHUS1 KOrePEHTHBLIX MCTOYHUKOB;

— pasnuyatb ANMPAKUMOHHYKO KapTUHY nNpu gudpakumm cBeTa Ha LWenM 1M Ha
AN PaKLUNOHHON peLueTKe;

— MNPUMEHATb MNOJSIyYeHHble 3HaHMs [ONA  OObSCHEHUS HEU3BECTHbIX paHee
3NEKTPUYECKMX ABMNEHUN, ANSA PELLEHNSA NPAKTUYECKNX 3adau.

— NpuMBOAUTL NPUMEpPLI: TEMNSIOBOMO AEWCTBUS TOKa, MPUMEHEHMUSI 3feKTponusa B
TEXHUKE;

— BbISICHATb YCITOBME COrflacoBaHNs Harpy3kn U MCTOYHMKA;

— HabnwaaTb 3aBUCUMOCTb HAaNPSXKEHUST Ha 3aKMMax UCTOYHMKA TOKa OT Harpysku;

— nccnenoBaTbh NapannenbHoe U nocrnegoBaTenbHOE COeAMHEHMNS MPOBOAHNKOB;

— npeacTaBnaTb pe3ynbTaTthl UCCNegoBaHn B Buae Tabnuu;

— MU3y4yaTb  IKCMEPUMEHTANIbHO  XapaKTEPUCTMKM  CMEeLlaHHOro  COeaMHEHUS
NPOBOAHWUKOB;



— onpegenaTb LeHy AeNneHus WKanbl amnepmMeTpa U BONbTMETPa;
— N3MEPATb: CUMNY TOKa M HanNpsKeHWE Ha pasfnU4YHbIX y4acTKax 3NEeKTPUYEeCcKon uenu;
OMC v BHYTpeHHee conpoTUBNEHNE NCTOYHMKA TOKa;

— paccuMTbiBaTh 3HAYEHMSA WYyHTa N 406aBOYHOIrO CONPOTUBEHNS;

— HabnogaTtb, n3mMepaTb 1 0600LaTh B NpoLecce aKCnepuMeHTanbHON eATeNbHOCTY;
— NPUMEHATb NOSyYEHHbIE 3HaHMSA K PELLEHUNIO 3aaaq

— HabnwaaTtb U uccnegoBaTtb AEACTBME MAarHMTHOMO NONSA Ha NPOBOAHUK C TOKOM;

— HabnwaaTb U aHanM3npoBaTb B3aMMoAeNncTBue ABYX napannesnbHbiX TOKOB;

— unccnegoBaTb 3aBUMCMMOCTb CUIbl, OEMCTBYHOLWLEN Ha NPOBOAHWK, OT HarnpaBneHus
TOKa B HEM U OT HanpaBneHns BeKTopa MarHUTHOW MHAYKUWN;

— NPUMEHNATb NpaBuno GypaBynka ANS KOHTYPHbIX TOKOB;

—  006BbACHATb NpMHLMN AENCTBUS: 3NEeKTPON3MepPUTENLHOIO npnbopa,
aneKkTpoaBuraTensi NOCTOSAHHOrO Toka, Macc-cnekTporpacda, UMKNOTPOoHa;

— BbIMUCNATb: CUNY, AEWUCTBYIOLLYIO Ha 3MeKTpUYecKkuin 3apsg, OBWXKYLIMACS B
MarHMTHOM MOJSI€; MarHUTHbIA MOTOK; MHAYKTMBHOCTb KaTyLUKW; SHEPrU0 MarHMTHOro
nons;

— NPOBOANTb aHaNorMm Mexay NOTOKOM XNOKOCTU U MarHUTHbIM NMOTOKOM;

— aHanuaupoBaTb 0COOEHHOCTM MarHUTHOIO NONS B BELLECTBE;

— MpuMBOAUTL MNPUMEPbLI  UCMONb30BaHUA eppoMarHeTmama B  TEXHUYECKUX
YCTPONCTBAX;

— BbINOSTHATbL SKCNEPUMEHT C MOAENbI0 SNeKTpoaABUraTens;

— 0OBbACHATL NPMHLUMN OENCTBUA TpaHCOopMaTopa, reHepaTopa NEPEMEHHOrO TOKa;
— paccunTbiBaTb HanpshkeHue TpaHcdopmMaTtopa Ha Bxoge (Bbixoae);

— OLIEHMBATb NOTEPU IMEKTPOIHEPTMM B NMNHUAX SNEKTponepeaayu;

— nccnepoBatb 3aBncumMocTb 3AC MHAYKLUMKM OT CKOPOCTU ABMXKEHMSA NMPOBOAHUKA, €ro
ANNHBI 1 MOAYNS BEKTOPA MarHUTHOM MHAYKUWW;

— BbIMUCIATL: OEWCTBYIOLLME 3HAYEHUSI CUMbl TOKA M HaNpPsPKEHUs, €MKOCTHOe
COMPOTUBNEHNE KOHOEHCAaTopa, WHAOYKTMBHOE COMPOTMBIIEHME KaTyLLKW, nepuopg
COBCTBEHHbIX FAPMOHNYECKUX KONebaHu;

— aHanuanpoBaTb: nepepacnpeneneHne aHeprum npu konedaHnsax B konebatenbHoOM
KOHTYp€e; MeXaHN3Mbl COOCTBEHHOW U NPUMECHO NPOBOANMOCTM MOSYNPOBOAHUKOB;

— onucbliBaTb SIBMEHNE pe3oHaHca

— nonyyaTb Pe30HaHCHYIO KPMBYHO C MOMOLLbIO BEKTOPHbIX AMarpamm;

— HabnwaaTb ocuMnnorpammMbl rapMOHUYECKNX KoNnebaHnn cunbl Toka B LEenu;

— nccnegoBaTh SIBMEHNE 3MeKTPUYECKoro pe3oHaHca B nocrneaoBaTesibHOM Lienu;

— 00bACHATb: MexaHM3M OOHOCTOPOHHEN NPOBOAMMOCTM pP—n-Nepexona; NpPUHLMN
paboTbl BLINPSMUTENS, YCUNUTENS HA TPAH3UCTOpPE;

— [MpoBoaUTb aHaNoOrMn Mexagy MexaHU4eCcKMmMmn 1 3NeKTPOMarHUTHbIMU BOSTHAMU U UX
XapaKTepucTmkamu;

— HabnwaaTb BNeHne Nonspusanmm anekTpoMarHUTHbIX BOJTH;

— BbIYMCNATb AfIMHY BOJSHbI;

— cuUcTemMaTu3npoBaTb 3HAHUS O (OM3MYECKOWN BENUYMHE: NMOTOK 3HEPrUM U MIOTHOCTb
NoTOKa 3HEPIrMM 3NEKTPOMArHUTHOM BOMHbI, UHTEHCUBHOCTb 3NIEKTPOMAarHUTHOWM BOSIHbI;
— O0OBbACHATL BO3OENCTBME COJSTHEYHOTO W3MYYEHUSI HA KOMETbI, CMYTHUKA U
KocMmn4yeckmne annapartbl;



— OnucbIBaTb MeEXaHU3M [aBreHNs 3NeKTPOMarHUTHON BOSIHbI;

— XapakTepu3oBaTb [AuanasoHbl ASIMH BOSMH (4aCTOT) CrekTpa 3f1eKTPOMarHUTHbIX
BOJSIH;

— Ha3blBaTb OCHOBHblIE WUCTOYHMKM WU3NTyYEHUs COOTBETCTBYHOLLMX AMAaNa3oHOB ASIMH
BOJIH (4acTorT);

— oueHunBaTtb ponb Poccuun B pa3snutumn pagmnocsenaau;

— aHanunanpoBaTb YCTPONUCTBO ONTUYECKOW CUCTEMBI rNasa;

— OLleHMBATb PacCTOsIHME HaUNyYLero 3peHus;

— nccnegosaTb M aHanM3mMpoBaTb CBOE 3pPEHUE;

— nony4yaTb n3obpaxxeHnss C NOMOLLIbIO cobupatoLen NUH3bI;

— M3MepsATb NokasaTenb NPenoMneHns CTekna;

— Habnogatb WHTEPdEPEHLMIO CBeTa Ha MbIIbHON MNNeHKe U AUdPaKLMOHHYHO
KapTUHY OT ABYX TOYEYHbIX MCTOYHUKOB CBETA NPWU PacCMOTPEHUN UX Yepe3 OTBEPCTUSA
pasHbIX AnameTpoB;

— onpegenstb C MNOMOLUb OUPPaKUMOHHOMW peLlleTKN rpaHuLbl CneKkTpanbHON
4YyBCTBUTENBHOCTM YENI0BEYECKOro rnasa;

— 3HaKOMUTbCA C AUMPAKLUMOHHON peELLEeTKOW Kak OnTu4eckum npubopom mn c ee
MOMOLLIbIO U3MEPUTb AJIMHY CBETOBOW BOJSIHbI;

KsaHTOoBas dusunka. dM3mka atoma u aTOMHOro sigpa

MpeomeTHble pe3yribTaTbl OCBOEHUS TEMbI NO3BOSMAOT:

— [JaBaTtb OnpeaeneHns MoHATUA: TEnnoBoe U3nydeHne, abCoMntoTHO YepHoe Teno,
doTO3(PPeKT, (POTOINEKTPOHbI, (POTOTOK,  KOPMYCKYNAPHO-BOSIHOBOW  Ayarivam,
3HepreTU4Yecku YpoBEHb, JNUHENYaTbI CMEeKTP, CNOHTaHHOe W  WHAOYUMPOBAHHOE
nany4vyeHue, nasep, NPOTOHHO-HENTPOHHAA MoAenb f4pa, U30ToMbl, PaguOaKTUBHOCTD,
anbga- n 6eta-pacnag, ramMma-usnyyeHue, UCKYCCTBEHHas pPagnoakTUBHOCTb, LienHas
peakuus geneHvs, SOepHbIi  peakTop, TepMOSAEPHbIN CUHTE3, dremMeHTapHble
yacTuubl, dyHOAMeEHTanbHble YacTuubl, aHTUYacTULA, aHHUIMAAUUS, NENTOHHbLIN
3apsd, NepeHoCcUYMK B3auMogeuncTBus, 6apuoHHbIN 3apsd, agpoHbl, NIENTOHbI, ME3OHbI,
BGapuoHBbI, FTMMNEePOHbI, KBapKW, MOOHbI;

— [aBaTb onpefeneHns u3nyeckux BenMuuH: paboTa BbIXOAa, KpacHas rpaHuua
doToadppekTa, yaoenoHas 3Heprna cBA3W, AedekT Macchl, nepuog nosiypacnaga,
aKTUBHOCTb pPaAWOaKTUBHOIO BeELECTBa, SHEPreTUHECKU BbIXOA SAEPHON peakumw,
KO9(P(PULMEHT pPasMHOXKEHUA HEUTPOHOB, KpUTMYecKas macca, [o3a MOrfnoLeHHOro
n3ny4yeHus, KO3 MULUMEHT Ka4yecTBa;

— Pa3bsACHATb OCHOBHbIE MOMOXEHUS BONHOBOW TEOPUW CBETa, KBAHTOBOW rMNoTe3bl
lMnaHka, Teopun atoma BOAOPOAA;

— opmMynMpoBaTb: 3aKOHbl TEMNOBOro M3nyyeHus: BuHa n CtedaHa—bonbumaHa,
3aKkoHbl OTO3(hheKTa, COOTHOLLEHMS HeonpeaeneHHocTen enseHbepra, noctynaTtobl
Bopa, npuHumn Maynu, 3akoHbl COXpaHEHWst NENTOHHOTO N GapMOHHOIO 3apsaoB;

— OUueHMBaTb ASIMHY BOSMHbI Ae Bponns, COOTBETCTBYIOLLYH OBWKEHWUIO 3NEKTPOHA,
KMHETUYECKYID OQHEpPruio  3rekTpoHa npu  qoToaddekrte, ANUHY BOMHbI CBETA,
ncnyckaemoro atToMoM BOA0Opoaa;

— onucbiBaTb MNpUHUMNManbHyl0 cxeMy onbiTa Pesepdopaa, npeanoxmeLuero
nnaHeTapHyo Moesib aToMa;

— 006BACHATL NPUHUMN OENCTBUA Nasepa, SAEPHOro peakTopa;
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— CpaBHMBATb MU3Ny4YeHne nasepa Cc U3nyyYyeHnem gpyrmx UCTOMHMKOB CBETA;

— 0b6bsACHATL cnocobbl obecneyeHus 6e30nacHOCTM SaepHbIX peakTopoB U ASC;

— MpPOrHO3MpoBaTh KOHTPOSIMPYEMbIN €CTECTBEHHbLIN pagnauuoHHbI (POH, a Takke
paumoHanbHoe NpPUMPOAONOSib30BaHNE MNP BHEAPEHUN yNpaBnseMoro TepmMosgepHoro
cuHtesa (YTC);

— KnaccuguumpoBaTb 3fIEMEHTapHbIE YacTuubl, Nogpasgenss MX Ha NenToHbl U
afpOHbI;

— OnucbIBaTb CTPYKTYPY afpOHOB, LIBET 1 apOMaT KBapPKOB;

— MPVBOANTb NPUMEPbLI ME3OHOB, FTMMNEPOHOB, MMIOOHOB.

— Habnwgatb: PoToaNeKkTpudecknin adpdekT, n3nyvyeHme nasepa n ero Bo3gencrene
Ha BEeLLeCTBO, CNIIOLWHON U NUHENYaTbIN CNEKTPbI UCNYCKaHWUS;

— paccyuTbiBaTb: MaKCUMamnbHY KMHETUYECKYID 3HEPruM0  3fEKTPOHOB  Mpu
doToadhekTe, ANMHY BOMHLI Ae bponnga YacTuubl C MU3BECTHLIM 3HAYEHNEM UMNYIbCa,
4acTOTy W ANWHY BOSHbI MCMYyCKAaemMoro cBeTa npu nepexoge artoma u3 OfHOro
CTauMOHapPHOro COCTOSAHUA B OPYroe;

— NPUBOAMTb QOKa3aTenbCTBa HanNn4mna y cBeTa KOpMyCcKynsapHO-BOIHOBOro Ayannama
CBOWCTB;

— aHanuaupoBaTb OMbIT N0 Andpakumm OTAENbHbIX OTOHOB;

— obcyxpaaTb: pesynbTat onbiTa Pesepdopaa, dmsndecknii cmbicn Teopumn bopa;

— CpaBHUBaTb CBOOOAHbIE U CBA3AHHbLIE COCTOSIHUS ANEKTPOHA;

— nccnenoBaTh NIMHENYATbIA CNEKTP aToMa BOAOPOAa;

— 0OBbACHATL NPMHUMN OENCTBUSA Nasepa;

— onucbiBaTb MNPUHUUN OEUCTBUS MNNa3MEeHHOro 9KpaHa, KOHCTPYKUUKO BaKyyMHOro
avona v Tpuoaa;

— BbIMUCAATb: 3HEPru0 CBSA3WM HYKITOHOB B Si4PE WM 3HEPruio, BblAENSLWYCS npu
SAOEPHbIX peakunsXx;

3HEPruo, BbIAENAOLYOCA NPU pagnoakTMBHOM pacnaje;

— BbISIBNSATb NPUYMHbI ECTECTBEHHOWN PaAN0aKTUBHOCTHU;

— CpaBHMBaTb: aKTUBHOCTU pPasfIMYHbIX BELLECTB; YyNpaBfseMbli TepMosOepHbIN
CUHTE3 C ynpaBnsemMbiM geneHneM saep; KOHCTPYKUUU U NPUHLUMN OeNCTBUSE aTOMHOM U
BoOopoaHomn 6omb;

— OUeHMBaTb: 3HEpPreTUyYeckM BbIXOA ONs peakumm OeneHus, KpUTUYECKYH Maccy
U235

— aHanuaupoBaTb npobnembl aaepHomn 6e3onacHocTn ASC;

— onucbiBaTb YCTPOWCTBO M NpuHuun gencteus ASC, Oencteme pagnoakTUBHbBIX
N3y4YEeHU PasfiMyHbIX TUMOB Ha XXMBOW OPraHn3Mm;

— OLEHMBATb NEPCNEKTUBbLI Pa3BUTUS TEPMOSOEPHON SHEPTETUKM;

— 0OBACHATL BO3MOXHOCTM MCMNOSIb30BaHUSA PagMOaKTUBHOIO U3NYyYEHUS B HayYHbIX
nccrnegoBaHUAX N Ha NMPaKTUKE;

— 3HAKOMUTbCHA C METOAOM BbIMMCNEHUS YAENLHOrO 3apsga YacTuubl no dortorpadun
ee Tpeka;

— N3MepaTb 1 0600LaTh B NpoLEeCcCe IKCNEPUMEHTAlNbHON AEATENBHOCTU U3NyYEHUS B
€CTECTBEHHbIN paguaunOHHbIN GOOH.

— XapakTepusoBaTb apoMaTbl KBApKOB;

— NepeyncnaTb LUBETOBbIE 3apsiabl KBApKOB;
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— paboTaTb C TEKCTOM y4ebHuMKa 1 NpeacTaBnsaTb MHOpMaUuIo B Buae tTabnuubl;

— MPUMEHSATb NOMyYEHHbIe 3HAHUS K peLleHnio 3aaau

dsontouusa BceneHHon

MpeaomeTHble pe3yrbTaTbl OCBOEHMSI TEMbI MO3BOSMAOT:

— [aBaTb onpegerieHns NOHATUN: aCTPOHOMUYECKNE CTPYKTYpbIl, NraHeTHaa cuctema,
3Be3fa, 3Be3[HOE CKOMJfIeHWe, ranakTuKW, CKOMSMeHME W CBEPXCKOMMEeHue ranaktuk,
BceneHHasa, ©Oenbin kapnuk, HENWTPOHHasi 3Be3da, uYepHas nAblpa, KpuTuyeckasi
NMIOTHOCTb BceneHHOW, penukToBoe Wu3rnyveHue, MNPOTOH-MPOTOHHbLIA LMK, KOMETa,
actepowug, nynbcap;

— VHTEpNpeTUpoBaTh pe3yrnbTaTbl HabnaeHnn Xabbna o pasberaHnum ranakTuk;

— cbopmynupoBaTb 3aKOH Xabbna;

— KnaccuduumpoBaTb OCHOBHble Mepuoabl aBonoumm BceneHHon nocrne bonbLlioro
B3pbIBa;

— npeacTaBnATb MocnegoBaTenlbHOCTb 06pa3oBaHMS MNEPBUMYHOrO BellecTBa BO
BceneHnHon;

— 00bACHATL npouecc aBonwouMM 3Be3n, obpasoBaHua u asonouum ConHeuvHowm
CUCTEMBI;

— ¢ nomowpbo Mogenn dpuamaHa nNpeactaBnATb BO3MOXHbIE CLEHapun 3BOMOLUU
BceneHnHon B 6yayLiem.

— Wcnonb3oBatb MHTEpHET Ans noncka n3obpaxeHnn acCTPOHOMUYECKUX CTPYKTYP;

— MOSICHATb (PU3NYECKUI CMbICSI YpaBHEHNA PpuamaHa;

— KnaccuduumpoBaTb nepuoabl 3Bosntounm BeeneHHom;

— NpUMeHATb QyHOAMeHTanbHble 3aKOHbl U3MKM K OOBSACHEHUI Npupoabl
KOCMMYECKNX OOBEKTOB U ABMNEHUN;

— OLeHMBaTb BO3pacT 3Be3[ No UX macce;

— CBSI3blBaTb CUHTE3 TSXKENbIX 3NIEMEHTOB B 3B€34aX C MX pacnosioxeHnem B Tabnuue
MeHpeneeBa;

— aHanuanpoBaTb YCNOBUSA BO3HUKHOBEHUS XU3HU;

— CpaBHMBaTb YCIOBWUSA Ha PasfuYHbIX MnaHeTax, AenaTb BbiBOAbl O BO3MOXHOCTU
3apOoXOEeHUs XXM3HN Ha Opyrnx nnaHeTax;

— BECTU Jumanor, BbICnyLMBaTh ONMNOHEHTa, y4acTBOBaTb B UCKYCCUM;

— BbICTYNaTb C AoKnagamu u npeseHTaumsaMmm ob obpasoBaHMM IMNNUNTUYECKUX W
crnvparbHbIX ranakTuK, 0 pasmepax U Bo3pacTe JyHHbIX KpaTepoB, O COMMHEYHbIX NATHAX
BbinyckHuk Ha y2s1y651eHHOM ypO8He rnoJly4um e03MOXHOCMb Hay4YUmbCSi:

* fiposepsimb  3KCriepuMeHmarsbHbIMU  cpedcmeamu  8bIOBUHYMbIe  2Uromesbl,
opmynupys uesnib  uccriedosaHusi, Ha OCHO8e 3HaHUsl OCHOBO0Iros1a2arouyux
usu4eckKux 3akoHoMepHocmeu U 3aKOHO8;

* ornucbleamb U aHanusuposame [OJYYEHHYK 8 pe3yribmame Mpo8edeHHbIX
gusuyecKkux 3KCrnepuMeHmos UHpopmauyuro, onpedesnisimes ee 00Cmo8epHOCMb,

* MOHUMamb U OBBSCHSIMb CUCMEMHYI0 C8513b MEXOY OCHO8O0roMazarouuMu HayYHbIMU
MOHSMUSIMU. 1POCMpPaHcmMeo, 8peMsi, Mamepus (gewecmeao, rnose), 08UXeHue, cuna,
3Hepeus;

* pewamb 9KcriepuMeHmarsibHble, Ka4yecmeeHHble U Kos/ludecmeeHHble 3adadyu
onuUMnuUadHO20 YPOBHSI CIIOXKHOCMU, UCMOMAb3ys HuU3UYEeCKUe 3aKOHbl, a makxe
ypasHeHuUs, cesidblgatoujue husudeckue 8esluYUHbI;
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e aHanu3auposams epaHuubl
eceobwul

xapakmep  ¢yHOameHmarsbHbIX

UCrosb308aHUsl YaCmMHbIX 3aKOHO8;
* ¢bopmynuposamb U pewamb Hoeble 3adayu, 603HUKawuwue 8 xode y4ebHo-
uccrie0oeameribCKoU U MPOeKmMHoU 0essimesibHOCmu;
» ycosepuwieHcmeosams rpubopbl u mMemoObl uccriedosaHuUss 8 coomeemcmeuu C
rnocmaerieHHol 3adayeu;
* ucrnonb3og8amb MemoObl MameMamu4yecko2o MOOEenupoBaHusi, 68 MmOoM Yucrie

npocmedwue

cmamucmu4eckue

3KcCriepumeHma.

COOEPXAHUE YHYEBHOI'O NPEAMETA

memoldbl  O0nsg  obpabomku

rnpumMeHumMmocmu CbU3U'-leCKUX 3aKOHO8,
3aKOHO8

rNoHUMamak

u OepaHU4YeHHOCMmb

«Tabnuua pacnpepgeneHus KonmyecTsa YacoB»
Ha YpOBHEe COMOCTaBeHNs YacoB B NPUMEepPHON 1 paboyer nporpamme

pe3ynbmamos

Ne n/n Paspenbl, TeMbl Konun4yecTtBO 4yacoB
1 [(QNEKTPOOUMHAMUKA 51
1.1 |[TOCTOSIHHBIN ANEKTPUYECKUIN TOK 19
1.2 |MarHntHoe none 13
1.3 |OnekTpomarHetTusm 9
1.4 |Lenn nepeMeHHOro Toka 10
2 |QNEKTPOMAIHUTHOE U3NYYEHUE 43
2.1 [MN3any4yeHune n Nnpuém aneKTPOMarHUTHbIX BOJSTH 7
paguo- n CBY-gnanasoHa
2.2 |'eomeTpuyeckas ontuka 17
2.3 |BonHoBas onTuka 8
2.4 |KBaHTOBas TeOpuUs 3NEKTPOMarHMTHOro 11
N3rny4vyeHns n BelLecTsa
3 |®U3UKA BbICOKUX BHEPIMNA 16
3.1 |®Pusmka aTomHoro sgpa 10
3.2 |OnemeHTapHble YacTuubl 6
4 |QJNIEMEHTbI ACTPO®PU3UKU 8
4.1 |OBontouns BceneHHon 8
5 |OBOBLWAKLIEE NOBTOPEHUE 27
6 |®PU3NYECKUU NPAKTUKYM 20
Utoro 165
YyeOHO-TeMaTU4YECKUN NnaH
KonuyecTBO YacoB
Ne Ha3BaHue Tembl obue KP np neP
e
1. | AJNIEKTPOOAVHAMUKA 51 5 3 -
2. | ONEKTPOMAIMHUTHOE 43 5+1 agm 4 -
N3NYYEHWE
3. | ®U3MKA BbICOKNX SHEPT N 16 1 1 -
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KonnyecTtBO YyacoB
Ne Ha3BaHue Tembl obLe KP P neP
e
4. | OJIEMEHTbI ACTPO®N3NKIA 8 - - -
5. | OBOBWAKLUEE 27 - - -
MOBTOPEHUE
6. | PUBMYECKNN MPAKTUKYM 20 - - 10
UToro 165 11+1 8 10
aam

QNEKTPOOUHAMMKA (51 v)

MoCcTOAHHbLIN 3NeKTpnYeckKum Tok (19 4)

ONeKTpMYecKUn Tok. YCrnoBus BO3HUKHOBEHUS arekTpudeckoro Toka. Cuna toka. CBasb
CUIbl TOKa C HanpaBrieHHOW CKOPOCTbI. [MOCTOAHHLIN SNEeKTPUYEeCcKUn TOK. YcroBsue
CYLLLeCTBOBaHUA MOCTOSIHHOIO TOKa B MpoBoAHMKe. VCTOYHMK ToKa. [anbBaHMYecKuin
anemeHT. CTtopoHHMe cunbl. JOC uCTOYHMKA TOKa. 3aBUCMMOCTb CWUSbl TOKa B
NPOBOAHMKE OT MNPUNOXEHHOrO0 K HeMy HanpsbkeHusi. ConpoTvBreHue npOBOAHMKA.
3akoH Oma pgns ogHOpPOOHOro NPoBOAHWMKA. BonbT-amnepHas xapakTtepucTuka
npoBogHMKa. 3aBUCMMOCTb COMPOTMBIIEHUS OT [EOMETPUYECKNX pa3MepoB W
MaTepuana npoBOAHWKA. YAenbHoe conpoTtuerieHne. Pesuctop. 3aBUCUMOCTb
yOenbHOro ConpoTUBIEHUS NPOBOAHUKOB OT TemnepaTypbl. YAerbHoe COonpoTUBIEHNE
NonynpoBOAHWNKOB. CobcTtBeHHas NPOBOAMMOCTb NONynNpPOBOAHMKOB.
CsepxnpoBoanmocTtb. Kputudeckas temnepatypa. OTnuume OBUMXEHUA 3apsiKeHHbIX
YacTul B MPOBOAHWKE U CBepXnpoBoaHuke. M3oTonudeckun adpdekT. Kyneposckue
napbl. CoeguHeHus npoogHukoB. OO6Wee conpoTuBNEHWE MNpu MnocnefoBaTeNlbHOM
COeVHEeHUM NMPOBOAHNKOB. JreKTpuyeckasd NpoBOANMOCTb NPOBOAHMKA.
lMpoBoanMOCTb uenu npu napasnnenbHOM coeauHeHumn NPOBOOHWUKOB.
'mapoavHamuyeckas aHanorus nocriegoBaTesibHOro M napanfienibHoro coeanHeHUn
npoBogHukoB. CMellaHHOe coeguHeHe MPOBOAHUKOB. OJNEKTPUYECKNE CXEMbl C
nepemMblykamu. MOCTUK YUTCTOHA.

3aMKHyTasi uenb C OAHUM UCTOYHUKOM Toka. 3akoH OmMa gnsa 3aMKHYTOW Lienn C OAHUM
NUCTOYHMKOM. Cuna ToKa KOPOTKOro 3amblkaHus. 3aMKHyTas uUenb C HEeCKOSNbKUMU
NCTOYHMKaMK Toka. 3akoH Oma anga uenn ¢ HEeCKOSNbKMMW MCTOYMHUKaMu Toka. PacyeTt
CUNbl TOKA N HanNpPs>KeHUs1 B 9NEKTPUYECKUX Liensx.

Lindpposble n aHanoroBble anekTpuyeckne npmbopbl. AMnepmeTp. LLUyHT. BonbTmeTp.
[lo6aBo4yHoe conpoTuBneHune. BknoyeHne amnepmeTpa 1 BonbTMeTpa B Lenb. PaboTta
3MEKTPUYECKOro TOKa. TennoBoe AENCTBME INEKTPMYECKOro Toka. 3akoH [xoyns-
JleHnua.

MoLLHOCTE 3nekTpuyeckoro Toka. [lepegaya 9SnNeKTPOIHeprMv OT  UCTOYHMKA K
notpebutento. MakcumanbHas MOLWHOCTb, MepefaBaemas notpebutento. [NoTepwu
MOLUHOCTM B  MNOABOAAWMX  NPOBOAAX.  OMEKTPONUTbl.  ONeKTponuTuyeckas
anccoumauma. Anektponua. 3akoH Papages. NoctosHHas Papages. O6beauHEHHbIN
3akoH ®apages. [puMeHeHne aneKkTposi3a B TEXHUKE.

MarHuTHoe none (13 4)

[MocTosiHHbIE MarHuTbl. MarHuntHoe none. OnbIT 3OpcTtega. Bektop MarHuMTHOM
nHaykumn. [NpaBuna OypaBuMka WM nNpaBoW pykn Ana npsiMoro Toka. [lpuHumn
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cynepnosuumun. lNpasuno BypaBymka AnNS BUTKA C TOKOM (KOHTYPHOro Toka). JInHum
MarHUTHOM MHaykumn. M'mnotesa AMnepa. 3eMHON MarHeTU3M.

[encteme MarHUTHOro Nonsd Ha NPOBOAHMK C TOKOM. 3akoH Amnepa. [MpaBuno nesown
pyku. Pamka ¢ TOKOM B 04HOPOAHOM MarHUMTHOM none. OgHopoaHoe MarHUTHoe none.
CobctBeHHas wuHAyKums. [MpuvHUMNManbHOE YCTPOWCTBO — 3EKTPOU3MEPUTENBHOIO
npubopa u anektpoasuratensa. [encTBMe MarHUTHOrO MONA Ha OBUXYLUMECS
3apsbkeHHble YacTuubl. Cuna JlopeHua. lNpasuno neesown pyku. nockue TpaekTopum
OBWKEHUS 3apsKeHHbIX YacTul, B OAHOPOOHOM MarHMTHOM norne. Macc-cnekTporpad.
MprHUMN n3MepeHnss Macc 3apskeHHbIX YacTul. LinknoTpoH. [BmxeHne 3apsXeHHbIX
YacTuy, B OAHOPOAHOM MarHMTHoM none. OCO6EeHHOCTUN ABUKEHUSA 3apsXKeHHbIX YacTuy,
B HEOQHOPOAHOM MarHMTHOM none. PagmauunoHHble nosica 3emnu. Baaumopencrame
3NEKTPUYECKNX TOKOB.

MarHnTHbIn NoToK. Pabota cunbl AMnepa npu nepemeLleHnn nNpoBogHMKa C TOKOM B
MarHUTHOM none. WMHAYKTMBHOCTb KOHTYpa C TOKOM. JHEprus MarHUTHOro mnons.
MarHutHoe nonie B BelwecTBe. [uamarHeTuku, napamarHeTukun, eppomMarHeTuku.
MarHuTHaa npoHuuaemocTb cpeabl. AnamarHeTmusm. NapamarHetnam. deppomMmarHeTmk
BO BHeLLUHEM MarHuTHom norne. OctatovyHast HaMarHUYEeHHOCTb.

AnekTpomarHeTusm (9 u)

PasgeneHune pasHOMMEHHbIX 3apsaoB B NPOBOAHMKE, OBUXKYLLEMCHA B MarHUTHOM Mnosie.
OOC vHAayKumn. SnekTpoMarHUTHast UHOYKUMSA. 3aKOH 3NEKTPOMarHUTHOM WHOYKUUW.
MpaBuno JleHua. Cnocobbl nonyvYeHuMss WHAYKUMOHHOro Toka. Onbitbl Papages.
CamounHgykumsa. OnbIT MeHpn. 3AC camomHaykumn. TOKM 3aMblKaHUS U pas3MbIKaHWUS.
Bpems penakcauuu. Micnonb3oBaHue 3NeKTPOMarHUTHOW MHAYKUMW. TpaHcdopmaTop.
KoadhpmumneHT TpaHcopmaumn. MNMoBbiwaroLwmMi 1 NOHWXaLWMn TpaHcopmMaTopbl.
OnekTpoMarHMTHaa MHOYKUMA B coBpemeHHon TexHuke. QC B pamke, Bpaljarolencsa
B OOHOPOOAHOM MarHUTHOM none. [eHepaTtop nepemMeHHoro Toka. [loTepu
ANEKTPO3HEPIUN B NIMHMAX anekTponepedayn. Cxema nepegadm anekTpo3Heprnm
notpeburento.

Llenn nepemeHHoro Toka (10 4)

lMpenctaesneHne rapmMoHMYeckoro konedbaHus Ha BEKTOpHOW Anarpamme. MrHoBeHHoe
3HayeHue HanpsbkeHna. Pasa konebaHunn. HavyanbHaa asa konebaHun.

CnoxeHune pgByx konebaHun. Pe3nctop B uUenn nepemMeHHOro Toka. [encrsytollee
3Ha4yeHVe Ccunbl NepemMeHHOro Toka. AKTMBHOe conpoTueBneHve. Paspsaka
KoHaoeHcaTtopa. Bpemss penakcauum R—C-uenn. 3apsigka KoHgeHcatopa. Tok
cMmelleHns.  MarHutoanekTpuyeckas  MHOyKUMs.  EMKOCTHOe  conpoTuBriEHME.
WHaoykTuBHoe conpoTtuBneHne. CpefHee 3HavyeHWe MOLLHOCTU MEepPeMEHHOro Toka B
KaTyLLKe 3a Nepuoa.

CBobofHble TapMOHUYECKME OfIEKTPOMArHUTHble KonebaHms B KonebaTtenbHOM
KOHTYpe. QHEeproobMeH Mexay 3NeKTpUYECKUM U MarHUTHbIM nonamun. KonebatenbHbin
KOHTYp. ®opmyna TomcoHa. BblHyXXOeHHble 3nekTpoOMarHUTHble KonebaHus B
konebatenbHOM KOHType. BekTtopHasa pguarpamma pns konebaTenbHOro KOHTypa.
MonHoe conpoTMBrEHME KOHTypa nepeMeHHOMYy Toky. Pe3oHaHC B konebatenbHOM
KOHTYpe. cnonb3oBaHne ABMNeHNa pe3oHaHca B pagnoTexXHUKe.

CobcTBEHHaAss  MpOBOAMMOCTb  MONYNpoOBOAHMKOB.  [lpumecHas  npoBOAUMOCTb.
[loHOpHbIE N aKkuenTopHble npumecu. lMonynpoBoaHWkM n- n p-tuna. p—n-llepexoa.
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BonbT-amnepHasa xapaktepuctuka p—n-nepexoga. [lonynpoBOAHUKOBbBIA — ONOA.
BeinpamneHne nepemeHHoro toka. OgHO- 1 ABYyXNosynepnogHoe BbinNpsMieHne. n—p
—n- W p—n—p-TpaH3UCTOpPbl. Ycunutenb Ha TpaH3uctope. [eHepatop Ha
TpaH3ucTope.

ANEKTPOMAITHUTHOE U3NYYEHMUE (43 v)

U3ny4yeHune n npmem aneKTpoMmarHUTHbIX BONH paauo- n CBY-gnanasoHa (7 4)
OneKkTpoMmarHuTHble BOSHbl. OnbIT epua. M3nyyeHne SnNeKTPOMarHUTHLIX BOJH.
[MNOTHOCTb QHEPTUN INEKTPOMArHUTHOrO NONS.

Berywaa rapMoHuyeckaa anekTpoMarHuTHad BonHa. [nvHa BOMHbLL.  YpaBHEHUSA
HaNPsHKEHHOCTU 3NEKTPUYECKOro nons M WHAYKUMA MarHUTHOro nonsa ansa Gerywien
rapMoOHMYECKOW BOMHbI. [Monspusaums BosiHbl. MHTEHCUMBHOCTbL BOMHbI. [1OTOK 9Heprum
N NIIOTHOCTb NMOTOKAa SHEPIMM 3NEKTPOMArHUTHOW BOSHbI. 3aBUCMMOCTb UHTEHCUBHOCTH
9NEKTPOMarHUTHOM BOJSTHbI OT PaCCTOSAHUA 40 UCTOYHMKA U3NTYYEeHUS N ero YacToTbl.
[laBneHne u wuMNynbC 3nekTpoMarHUTHOW BOMHbl. W3amepeHue p[aBneHus ceeTa.
MpaHuubl AManasoHoOB AMWH BOMH (4acTOT) CheKkTpa 9SMNeKTPOMarHWUTHbIX BOMH W
OCHOBHblE WUCTOYHMKM U3NTyYEeHUS B COOTBETCTBYKOLIMX AuanasoHax. [MpuHumnb
paguoceasn. Buabl paguoceasn. Paguonepepada. Mopynsuma  nepefasBaemMoro
curHana.  AMnnuTygHas WM 4YactoTHaa  moaynaumsa.  lpuHuunmuanbHas  cxema
nepegaryuka aMnnnTyaHO-MOAYIIMPOBaHHbIX koneb6aHun. Pagwvonpuem.
HeTtekTnpoBaHue curHana. Cxema npocTenwiero pagmonpuemMHmka.

FeomeTpuyeckan ontuka (17 4)

BoriHa Ha NOBEPXHOCTM OT TOYEYHOro UCTOYHMKA.

MpuvHuun TonreHca. 3akoH oOTpaxeHus BosiH. OBpPaTMMOCTb CBETOBLIX JyYeMn.
OtpaxeHue cBeTa. W3obpaxeHne npegmeTra B nNnockom 3epkane. MHumoe
n3obpaxeHue. lNpenomneHne BONH. 3akoH npenomneHns. ABCOMOTHLIN MNoKasaTtenb
npenomneHus cpefbl. [loniHoe BHyTpeHHee oTpaxeHue. Kcnonb3oBaHWe MNOSHOro
BHYTPEHHErO OTpaXXeHUs1 B BOSIOKOHHOM onTuke. [ucnepcusa ceeta. MNpuama HerloToHa.
3aBnCUMOCTb abCoOMNTHOrO nokasaTesis NpPenoMneHns OT YacTOTbl CBETOBOW BOJSIHBbI.
[MocTpoeHne wnsobpaxeHnn n xoda nyden npu npenomneHun ceeta. lNpoxoxaeHue
cBeTa u4epe3 nrockonapannenbHyl nnactmHky u  npusamy. [lpmama  nonHoro
BHYTPEHHEIO OTPaXKeHUS.

JTInHzbl. Tuvnbl NnH3. Cobupatowme 1 paccemBarome fNnH3bl. TOHKas NUH3a. [NaBHbIN
doKyc nnH3bl. PoKycHOe paccTtosHue. OnTudeckasa cuna nuH3bl. OCHOBHbIE Ny4n AnS
cobuparowen nuH3bl. W3obpaxeHne npegmetra B cobuparowen nuH3e.  Tunbl
n3obpaxeHunn. Popmyna TOHKON cobmpatoLlen NnH3bl. XapakTepPUCTUKM N3obpakeHni B
cobuparoLmx NuMH3ax.

OcHoBHble nyun Ons  paccevBawowen nuH3bl. WM3obpaxeHve npeameta B
pacceuBatowen nnHse. Popmyria TOHKOM paccemBarollen JfNH3bl. XapaKTepUCTUKU
n3obpaxeHns B pacceuBatowen nuH3e. padumkn 3aBucumoctu f(d) u (d). MMaBHbIN
doKyC onTudeckonm cuctembl. POKyCHOE pacCTOsiHUE CUCTEMbI U3 OBYX cobuparomx
NMH3, U3 pacceuBaloLllen n cobupatowiern nuH3bl. OnTnyeckas cuna cuctembl 6IU3KO
PacnoSIOXKEHHbIX JTIUH3.

UenoBeyecknn rna3 kak ontuyeckas cuctema. CTpoeHue rnasa. Akkomopauus.
PacctoaHune Haunydwero 3peHuns. [edekTbl 3peHuss u nx Koppekumsa. ACTUrMaTusm.
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Ontnyeckne npubopsbl, yBenuumnaarowmne yrosn 3peHus. Jlyna. YrnoBoe yBenuyeHue.
OnTuyecknin mukpockon. O6bekTuB 1 okynap. ONTnyeckun Teneckon-pedpakTop.
BonHoBas ontuka (8 4)

NHTepdepeHumnsa BonH. MNpUHUMN HE3aBUCMMOCTU CBETOBbLIX My4KOB. CroXeHue BOSH
OT HE3aBUCUMbIX TOYEYHbIX WCTOYHMKOB. WHTepdepeHums. KorepeHTHble BOIHbI.
Bpems ©n agnvHa KOrepeHTHOCTW. YCNoBMS MWUHUMYMOB W MakCMMyMOB Mpwu
UHTepepeHunn BONH. [eomeTpuyeckaa pasHOCTb xoda BONH. WHTepdepeHums
CUHXPOHHO M3My4YaloLmnX NCTOYHUKOB.

OnbiT KOHra. Cnocobbl NonyyYeHns KOrepeHTHbIX MCTOYHUKOB. VIHTepdepeHLms cBeTa B
TOHKMX nnieHkax. [NpoceBeTneHne ontuki. HapyweHue BOMHOBOro (PpoHTa B cpefe.
Oudbpakumsa. Oudpakums ceeta Ha wenu. [MpuHuun [onreHca—®PpeHens. 3oHa
®peHensa. Ycnosua ANMPPAKUMOHHBIX MUHMMYMOB W MakcumyMoB. OcobGeHHOCTH
ANdPaKUMOHHON KapTuHbl. [OudpakumoHHas peweTka. lNepuoa pelueTkn. Ycnosus
rMaBHbIX MaKCUMYMOB W MOOOYHbIX MUHUMYMOB. Paspelwawowas cnocobHOCTb
ANdpakuNoOHHON peLLeTKu.

KBaHTOBas Teopusi aneKTpoOMarHMTHOro usny4eHus v Bewectea (11 4)

Tennosoe wusnyyeHune. ABCONIOTHO YepHoe Teno. YnbTpaduonertoBas katacTtpoda.
KBaHToBaa runotesa [lnaHka. 3akoHbl TennoBoro uanydeHus. PotoH. OCHOBHbIE
dusmyeckme xapaktepuctuku gotoHa. Potoadpdekt. OnbiTel CTonetoBa. 3aKOHbI
doToadpekTa.

KBaHTOBass Teopusa doTtoadpdpekta. PaboTta Bbixoga. YpaBHeHWe OWHWTENHa Ans
doToadppekTa. 3aBUCMMOCTb KMHETUYECKON 3SHEprum (OOTOSNEKTPOHOB OT 4acToThl
cBeTa.

KopnyckynsipHble 1 BOfNIHOBbIE CBOMCTBa (POTOHOB. KOpnyCKynsipHO-BOSTHOBOM Ayarnmn3am.
Oundpakuma otaenbHbIX PoToHOB. 'MnoTesa e bponnsa. OnvHa BonHbl ae Bpownns.
CooTHoLeHne HeonpeaeneHHocTen Men3eHbepra.

MnaHeTtapHas mogenb atoma. OnbiT Pesepcopaa. Pasamep atomHoro sigpa. Teopus
aToma Bogopoga. [lepsbin noctynat bopa. [NpaBuno kBaHTOBaHUs opbuT bopa.
OHepreTUYeckmMn CrnekTp aTtomMa BOAoOpoAa. JOHeprus MoHumsaumu. Btopow noctynar
bopa. Cepun unanydyeHna atoma Bogopoda. Buabl msnyyeHun. JlnHenyatbi cnekTp.
CnekTparbHbli aHanu3 1 ero NpUMeHeHue.

lMpouecchbl B3aumoaoencTesna atoma ¢ potoHom. Jlasep. lNpuHUun gencreusa nasepa.
OcCHOBHblE 0COBEHHOCTM NaszepHoro usnyyennsa. NpumeHeHne nasepos.
OneKkTpuyeckun paspsag B rasax. HecaMmoCToATeNbHbIM U CAMOCTOATENbHbLIN pa3paabl.
Buabl razoBoro paspsga. [a3oBbi pa3psia B COBPEMEHHOW TEXHUKE. ONEKTPUYECKUN
TOK B BaKyyMme.

®U3UKA BbICOKUX SHEPIUU (16 u)

®Pusnka atomHoro sgpa (10 )

MpOoTOH ©n HenTpoH. [1pPOTOHHO-HEMTPOHHas Mopenb sagpa. Wsotonbl. CunbHoe
B3aMMoencTamne HykrnoHoB. KomnToHoBCKasa AnvHa BOMHbl Yactuubl. Coctas 1 pasmep
aapa. YoenbHasi aHeprus cBA3u. 3aBUCMMOCTb yAErnbHOW SHEPrun CBA3M HyKITOHa B
agpe oT MaccoBoro uyucna. CuHTe3s u peneHve spep. PagmoaktuBHoOCTb. Buabl
pagMOaKTUBHOCTUN: eCTECTBEHHAs U UCKYCCTBEHHad. PagnoaktnBHbl pacnag. Anbda-
pacnag. OHeprus pacnaga. beta-pacnaa. Namma-nsnyyenuve. lNepunog nonypacnaga.
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3aKOH  paguoakTMBHOrO  pacnaga. AKTMBHOCTb  pPaAMOaKTUBHOIO  BellecTBa.
PaguoaktueHble cepun.

MckyccTBeHHas paguoakTMBHOCTb. [leneHue sgep ypaHa. LlenHasa peakumsa geneHus.
CamonoggepxmBarowadacsa peakuus geneHuns agep. Kputndeckaa macca. Kputunyeckui
pa3Mep aKkTMBHOW 30HbI. AaepHbin peaktop. OCHOBHbIE 9NIEMEHTbI A4EPHOr0 peakTopa
N nUX HasHadeHune. ATOMHas anekTpocTaHumsa (AJC). MowHoOCTb peakTopa. ApnepHas
6esonacHocTe AJC. TepmosigepHble peakumn. Peakumst cuHTe3a nerkux sgep.
TepmosgepHbIM CUHTE3. YNnpaBndeMbl TepMOSAepHbIA CUHTE3. HAOepHoe opyxue.
YcrnoBne BO3HUMKHOBEHWUS HeynpasndeMon LEenHOW peakuuu aeneHuns sagep. ATomHasd
bomba, ee npuHUMNManbHaa KOHCTPyKuusi. BogopoaHasa (TepmosinepHasa) 6omba, ee
NPUHLMNManbHas KOHCTPYKUKUS.

Buonornyeckoe gencTene pagmoakTUBHBIX U3rydYeHun. Bosgencrteme paguoakTMBHOIMO
n3nyydyeHMss Ha BewectBo. [lo3a nornoweHHoro  umsnydeHus.  KoadpduumeHT
OTHOCUTESIbHOW BUOMOrM4YecKon akTUBHOCTU. OKBMBANEHTHas [Jo03a MOrfoLeHHOro
nanydyeHunsa. Bkrnag pasnuuHbiX  MCTOYHWKOB WMOHU3UPYIOWEro SAepHOW peakumm
AeneHns;

ArnemMeHTapHble YacTuubl (6 4)

Knaccudmkaumsa anemMeHTapHbix 4vactuy. dPepmmoHbl n 6030HbI. [MpuHumn [MNaynu.
PacnpepeneHve @epMMOHOB MO 3HEpPreTUYeCKUM COCTOSHUAM. AHTUYAcTUUbI.
MpuHUKMN 3apsgoBoro conpskeHus. Npouecchbl B3anmonpeBpalleHns Yactul. AQpoHbl
N nenToHbl. JIenTOHHbIA 3apsd. 3akOH COXpaHeHust NnenToHHoro 3apsiga. Cnaboe
B3aMmogencTaune nentoHoB. beTa-pacnag ¢ yyactuem npomexyTtodHoro W-6o3oHa.
Knaccudumkaums n cTpyktypa agpoHoB. Me3oHbl n 6apuoHsbl. Nogrpynnbl 6aprvoHOB.
CtpykTtypa agpoHoB. KBapkoBas runotesa M. 'ennmaHa n [1. Lisewra.

KBapkn 1 aHTUKBapKW. XapaKTEPUCTUKM OCHOBHbIX TUMOB KBApKOB. 3aKOH COXpaHeHus
GapuoHHOro 3apsiga. ApomaT. BsaumopgencrtBue  kBapkoB. LiBeT  kBapkoB.
dyHoameHTanbHble 4Yactuubl. KBapk-nentoHHas cummeTpud. PyHaameHTasnbHble
yacTuubl, obpasywwume BceneHHyw. Tpu nokoneHuss yHA4amMeHTanbHbIX YacTul.
[ MOOHBI.

AJNIEMEHTbI ACTPO®U3UKMU (8 4)

Asontouuna BceneHHon (8 4)

ACTpOHOMUYECKME CTPYKTYpbl, UX cpegHun pasmep. [lpumepHoe 4mMcno 3Be3q B
ManakTtuke. PasberaHne ranaktuk. 3akoH Xabbna. KpacHoe cmelleHne cnekTparnbHbIX
nnHuin. Bospact BcenenHon. Moagens ®puamana. Kputnyeckasa nnotHocTb BeceneHHon.
BonbLown B3pbiB. OCHOBHbIE NEpUOAbI 3BoONOUMN BeceneHHo.

Kocmonormnyeckaa mogens bonblioro B3pbiBa. [lnaHkoBckas anoxa. BeuwecTtBo B
paHHen BceneHHon. [JoM1HMpOBaHNE N3nyvYeHnsa. 3pa HyKNeoCuHTesa.

O6pasoBaHne BOOOPOAHO-TENMEBON NnasmMbl. Opa aTOMOB. PenuKToBOE M3NyyeHue.
O6pas3oBaHne CBEPXCKOMMEHUA ranakTuK, 3NNMNTUYECKUX WU CIMpanbHbIX ranakTuk.
BosHukHOBeHME 3Be3. [1POTOH-NPOTOHHbLIN LMKI.

oBontouna 3se3q pasnmyHon maccbl. KopnuHeBbin 1 6enbin kapnuk. KpacHbli ruraHT u
CBEPXIUraHT.

lMnaHeTapHas TyMaHHOCTb. HenTpoHHas u cBepxHoBas 3Be3fa. CUHTE3 TsXenbiX
XUMUYECKUX anemMeHToB. KBasapbl. XMMUYECKMA COCTaB MeX3Be3[QHOro BeLllecTBa.
O6pa3zoBaHne ConHe4vHon cuctembl. ObBpasoBaHMe NPOTOCOMHLUA W ra3onbifeBoro
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avcka. MNnanetesnmanu. MNpotonnaHeTol. Ob6pa3oBaHMe M 3BOMIOLUSA MiaHEeT 3eMHOWN
rpynnbl U NIaHeT-rMraHToB.
AcTtepouabl n koMmeTbl. KnsHb B ConHEYHOM cucteme.
>Kun3Hb Bo BceneHHomn
OBOBLWAIOLWEE MOBTOPEHUE (27 4)
NABOPATOPHbIN NMPAKTUKYM (20 u)

TemaTu4yeckoe nnaHMpoBaHMe C yKa3aHUEeM Konm4yecTBa 4YacoB, OTBOAUMbBIX Ha
OCBOEHUEe KaXaon TemMbl

LleneBble MeToAabl u
Ne npuopuTeThbl C npuemsl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmmbi BO
a nporpammbil BOCNUTaHUA YyacoB
BOCNUTaHUA
SNEKTPOOAUMHAMUKA
(51 4)
MocToAHHbIN
ANEeKTPUYEeCKumn TOK
(19 v)
1 MHctpyktaxk no  Th. | 1. YcTaHoBneHue 1. Moppepxka; 1
OneKTpuyeckum TOK. | 4OBEPUTESIbHbIX NnooLLpeHue.
Cuna Toka OTHOLLEHUN Mexay | 2. nogodop
2 MCTOYHMK TOKa yuymuTenem u ero COOTBETCTBYHOLLMX 1
3 MNCTOYHUK TOKa B | YyY4EHUKaMu, TEKCTOB ans 1
9NEeKTpMYEeCcKon uenu CnocobCTBYOLLMX yTeHuna, 3agady onga
4 3aKoH Owma ans | N0O3UTUBHOMY peLleHns, 1
0QHOPOAHOrO BOCMPUSTUIO npobnemMHbIX
npoBoaHuKa  (yyacTka | ydawmmMucs cuTyaumn Ans
Lenw) TpeboBaHun n obcyxaeHns B
5 ConpoTtusneHue npocbb yuntens, Knacce. 1
NPOBOAHMKA NPUBNEYEHUIO X 3. ‘pynnoBas
6 | 3aBucumocTb BHUMaHUsI K pabota 1
yOensHoro o6cy>|<.u,aeM0|7| Ha
CONpPOTMBNEHNS ypoke
NPOBOAHWKOB u | UHbopmaumuu,
nonynpoBoAHMKOB  OT | aKTUBM3aLN UX
Temneparypsbl Nno3HaBaTelibHOU
7 CBepxnpoBogNMOCTb AeATENbHOCTU. 1
8 CoeOmHeHus 2. cnonb3oBaHne 1
MPOBOAHVKOB BOCMNTATEbHbIX
9 | Pacuer conpotusrieHus | BOSMOXHOCTEN 1
anekTpuyeckux Lenei | COAEPXKaHNA
10 | NaGopatopHasi pa6ora | Y€0HOrO NpeameTa 1
Ne1  «Mccnenosakue | O TPUMeHeHne Ha
CMELLaHHOro ypoke
coeanHEeHMS NHTEPaKTUBHbIX
NPOBOJHNKOB» hopm paboThl
11 | KoHTporbHasi  pabota | Y1aLMXcA 1
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpamMmmsl BO
a nporpamMmmbi BOCNUTaHUS YyacoB
BOCNUTaHUSA

Ne1 «3akoH Oma ans
y4yacTka Lenny

12 3akoH Owma ansi 1
3aMKHYTOW Lienu

13 | JlabopaTtopHass pabGoTa 1
Ne2 «M3yyeHne 3akoHa
Oma gns nonHon uenmy

14 3akoH Owma ansa | 1. MpueBneyenue | 1. NHMuMmnpoBaHue 1
3aMKHYTOM Lenu. | BHUMaHus obcyxaeHns
PacyeT cunbl TOKa W | yyawmxca K y4yebHoM
HanNPsYKeHUs B | LEHHOCTHOMY npobnemsi;
ANEKTPUYECKMX Liensax acnekTy n3yvaembix | 2. [leMoHcTpauus

15 | NamepeHne cunbl TOKa | HA ypoKax siBNEHWN, | AeTsIM NpUMepoB 1
N HANPSYKEHWUS opraHmsauus mx OTBETCTBEHHOrO,

16 Tennosoe aencrtene | paboTbl € rpakgaHckoro 1
ONEeKTPUYecKoro  Toka. | Nonyvaemon Ha noBeaeHus,
3akoH [xoyns-JleHua ypoke coumarbHO NpoABIiEHUs

17 | MNepepaua 3Ha4YMMon yenosekonobus un 1
9NEeKTPO3HEPrnm OT | UHpopMaLmen. pobpocepaeyHoCTU
MCTOYHMKA K | 2. Mcnonb3oBaHue X
norpebuTento BOCMUTATENbHbIX 3. OpraHuszaums

18 | OnekTpuyeckuin ToK B | BO3MOXHOCTEN wedcrsa 1
pacTBopax 1 pacnnasax coaepKaHumA MOTUBUPOBAHHbIX U
3NEKTPONUTOB yqe6Horo npeameTa | 3pyanpoBaHHbIX

19 | KoHTponbHas paboTa 3. CounanbHo | ywawmxcs Hap ux 1
Ne2 «3akoH Oma ans 3HAYMMBbIN OnbIT | HEYCNEeBaOLWUMU
3aMKHYTOWN Lienn» COTpyAHUYeCTBa W | OQHOKMACCHMKAMMW.

B3aMMHOM MOMOLLIN

MarHutHoe none (13
b))

20 MarHunTtHoe 1. YcTtaHoBneHue 1. Moooepxka; 1
B3anMoOOencTBMe. A0BEPUTENBHbIX NnooLLpeHMe.
MaruuTtHoe none | OTHoOWeEHUn mexay | 2. nonbop
SNEKTPUYECKOro ToKa yuynTenem u ero COOTBETCTBYHOLLNX

21 JInHnn MarHUTHOM | Y4EHUKaMMU, TEKCTOB ana 1
NHOYKUNN cnocobcTByOLWLMX YTeHud, 3agad ons

22 | [lenctBne MarHUTHOro | NO3UTUBHOMY pelieHuns, 1
Mons Ha MPOBOAHWK C | BOCNPUATUIO Npo6neMHbIX
TOKOM yyawmmmcs cuUTyauun ans

23 Pamka ¢ Tokom B | TpeboBaHun un obcyxaoeHns B 1
OZHOPOJHOM npocbb yuntens, Knacce.
MarHUTHOM rnone NPUBNEYEHUIO X 3. pynnoBas

24 | [lenctBne MarHUTHOro | BHUIMaHus K paboTa 1
nons Ha ABWXYyLLnecs obcyxaaemon Ha
3apsKeHHble YacTuubl ypoke

25 | Macc-cnekTporpac v | MHbopmaLmy, 1
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LleneBblie MeToabl n

Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-

ypOK Tema ypoka y4yeTom nporpamMmmsl BO

a nporpamMmmbi BOCNUTaHUS YyacoB

BOCNUTaHUSA
LMKITOTPOH

26 | [pocTpaHCTBEHHbIE 1
TpaekTopumn
3apsPKEHHbIX 4YacTuy B
MarHMTHOM rnone

27 Bsanmopgenctsume 1
SNEKTPUYECKNX TOKOB

28 MarHuTHbIN NOTOK 1

29 | OHeprus MarHuTHoro | 2k vBr3atiivi ux 1

Nno3HaBaTeNlbHOM
30 IT/IOM Toka DesTenbHOCTM. 1
arHnTHoe - Mone B 5 hcnonbsosanme
BELleCTBE BOCnMTaTEeNbHbIX

31 deppomarHeTnam BO3MOYKHOCTEN 1

32 | KoHTponbHas paboTta copepxaHms 1
Ne3 «MarHUTHOE NOME» |\, iAELiArA MAeALAaTA
dnektpomarHetnam (9 |° T
b))

33 | 34C B npoBogHuke, | 1. Mpueneyvenue | 1. VHMUnmnposaHue 1
OBUXKYyLLIEMCS B | BHUMAHUS obcyxaeHns
MarHMTHOM rnone yyalmxcs K y4yebHoM

34 | OnekTpomMarHuTHas LEeHHOCTHOMY npobnemsi; 1
NHOYKUNS acnekTy nsyvaembix | 2. leMoHcTpaums

35 | CnocobGbl  nony4YyeHus | Ha ypokax ABMeHnn, | AeTam npumepos 1
NMHOYKUMOHHOIO ToKa opraHmsauus nx OTBETCTBEHHOTO,

36 | Tokum 3amblkaHms u | paboTbl C rpaxxaaHckoro 1
pasMblKaHus nony4Yaemon Ha noBeaeHus,

37 | NabopatopHasa paboTta | YPOKE coLmanbHO NposiBreHns 1
Ne3 «M3yyeHmne | 3HAUMMOIA yenosekonoous n
aBfieHnsd NHGOOpPMaLnEN. aobpocepaeyHoCTH
aMeKTPOMarHUTHOVA 2. Vicnone3osanne | ;

MHOYKUNNY BOCNuUTaTes1bHbIX 3. OpraHM3au,|/|;|

38 | Vicnonb3oBaHue BO3MOXHOCTEN wedcTBa 1
SJ'IeKTpOMarHI/ITHO|7| coaepKaHuda MOTUBUPOBAHHbIX U
NHOYKUNN yl-|e6H0r0 npeamMeTa | 3pyanmpoBaHHbIX

39 reHepmpOBaHme 3. CEOLI,I/IaJ'IbHO ydawmnxcda Hapg ux 1
nepemMeHHOro 3HAYMMBbIN ONbIT | HeYyCcneBaKwLWMMn

40 Mepepnava B3aMMHOW MOMOLLIN 1
3IEKTPO3HEPTUM Ha
paccTosiHne

41 KoHTponbHas paboTa 1
Ne4
«dnekTpomMarHuTHas
NHOYKUNSA»

Llenn nepeMeHHoro
ToKa (10 4)
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LleneBblie MeToabl n
Ne npuopuTeThbl C npuemsbl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmbl BO
a nporpaMmmbl BOCNUTaHUS yacoB
BOCNUTaHUSA

42 BekTopHble gnarpammebl | 1. YcTaHOBMEHME 1. Mopaepxka; 1
ans OnncaHus | 4oBEPUTENbHbIX nooLupeHue.
NepemMeHHbIX TOKOB W | OTHOLUEHUN Mexay | 2. nogbop
Hanps>KeHUN yyuTenem u ero COOTBETCTBYHOLLNX

43 Pesunctop B Lenu | y4eHuKkamu, TEKCTOB ans 1
NnepemMeHHOro Toka CnocobCTBYOLLMX YTeHus, 3agady ans

44 | KoHgeHcaTop B uenu | NO3UTUBHOMY peLleHus, 1
NepeMeHHOro Toka BOCMPUATUIO Npo6reMHbIX

45 | Katywka y4awmmucs cuUTyauun ans 1
WHOYKTUBHOCTU B Lenu | TpeboBaHui 1 obcyxaeHns B
nepeMeHHOro Toka npockb yuntens, Knacce.

46 | CBoGoaHble NPUBNEYEHNIO UX 3. ['pynnoBas 1
rapMoOHN4eckue BHUMaHUA K pa60Ta
9NEKTPOMAarHUTHble obcyxgaemont Ha
konebaHus B | YpPOke
kone6aTenbHOM MH(opMaLmu,

KOHTYpe aKTuBmn3auunmn nx

47 | KonebaTenbHblil KOHTYp | MO3HABaTENbHOW 1
B Uenn nepemMeHHoro | AeATEITIbHOCTN.

Toka 2. cnonb3oBaHune

48 |_|pVIMeCHbIl7I BOCNUTATEIIbHbIX 1
NonynpoBOAHMK _ | BOBMOXHOCTEN
cocTaBHas yacTtb | COAEPXKaHMA
3MEeMEHTOB CXeMm y4ebHoro npegmeTa

49 | MonynpoBOAHWUKOBBIN 3. lNpumereHne Ha 1
avon ypoke

50 | TpaHaucrop NHTEPAKTUBHbIX 1

51 | KoHTponbHas  pabota | POPM pabotsi 1
Ne5 «[MepemeHHbiIN Tok» | YHALLNXCA
ANEKTPOMAITHATHO
E U3NTYYEHME (43 4)

MU3nyyeHne n npuém
3NEeKTPOMarHUTHbIX
BONIH paguo- u CBY-
AavanasoHa (7 )

52 | OnekTpoMarHuTHble 1. Mpueneyvenuve | 1. VHMunmnposaHue 1
BOJSIHbI BHMMaHWS obcyxaeHns

53 | PacnpocTtpaHeHune yyawmxcs K y4yebHon 1
9NEKTPOMarHUTHbIX LEeHHOCTHOMY npobnemsl;

BOJTH acnekTty nsyvaembix | 2. [lemoHcTpauua

54 | OHeprusa, nepeHocumas | Ha ypoKax ABMeHun, | AeTam npumepos 1
9NEKTPOMarHUTHbIMM opraHusauus nx OTBETCTBEHHOIO,
BOMHaAMM paboTbl C rpaXkgaHcKoro

55 | [JaBneHve u wuMnynbc | NONy4aemon Ha noseaeHus, 1
9NEKTPOMarHUTHbIX YpOKe counansHo NposiBNEHUs
BOIH 3Ha4YMMomn yenosekonobus n
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpamMmmbi BO
a nporpamMmmbi BOCNUTAHUSA YyacoB
BOCNUTaHUS

56 | Cnektp 1
3NEeKTPOMAarHUTHbIX
BOJTH

57 Pagno- n CBY-BonHbl B 1
cpencrBax CBSA3MN.
PagunoTtenedgoHHas

58 Ez:i;’oaiﬂ';?s:é%ige NHGOpPMaLnEN. aobpocepaeyHoCTH 1
No6 «ManydeHme u 2. Vicnonb3oBaHue X
NpUEM BOCMNTATEbHbIX 3. OpraHunsauus

BO3MOXHOCTEN wedcTBa
3NEeKTPOMarHUTHbIX
BonH paano- n CBY cogepkaHus MOTMBUPOBAHHbIX Y
y4yebHoro npegmeTa | apyaMpoBaHHbIX

Ananasona» s CotmafsHoyHatimmxes—Hag—ix
leomeTpuyeckas
ontuka (17 4)

59 MpuHumn lMowreHca. | 1. YcTtaHoBneHue 1. Moppepxka; 1
OTpaxeHune BOSH AOBepUTENbHbIX NnooLLpeHme.

60 | lNpenomneHue BoSH OTHOLWEHUN mexay | 2. noabop 1
61 JTabopaTopHaa paboTa | yuuTenem u ero COOTBETCTBYIOLLMX 1
Ne4 «M3mepeHune | y4eHnkamu, TEKCTOB ans
nokasarens cnocobCcTBYOLWMX YTeHus, 3agay ans

NpenoMneHust cteknay | No3UTUBHOMY peLueHus,

62 | Incnepcus ceeta BOCMNPUATUIO Npo6neMHbIX 1
63 | MocTpoeHune yJammMmcs cuTyaLmii Ans 1
n3obpaxeHnii 1 xoga | TPeboOBaHMiA 1 obcyxaeHns B

nyyeit npu | NpockO yunTens, knacce.
NpenoMneHnn ceeTa NPUBNEYEHUIO X 3. pynnoBas
64 | KoHTponbHaa  pabota | BHIMaHMA K paboTa 1
Ne7  «OtpaxeHvne w | OOCyxnaemon Ha
npenomMneHne ceetTa» ypoke
65 | JIuH3bI NHpopmMaLuu, 1
66 | CobupatoLine NuH3bI akTmemsaumm nx 1
67 | Vsobpaxerue no3HaBaTeNbHOMN 1
npeameTa g | A€ATENbHOCTK.
COBMPaIoLLEN NUH3E 2. cnonb3oBaHune
68 | dopmyna TOHKoiA | BOCTMTATENMbHbIX 1
cobuparoLLielt NMH3bI BOSMOXHOCTEM
69 | AOMUHUCTpaTUBHas CoAepXaHns 1
KOHTpOMbHas pabota 3a | YH€OHOro npeameTa
nepeoe nonyroaue 3. lNpumeHeHne Ha
70 | PacceuBatowme nun3sbl. | YPOKE 1
V306parkeHme NHTEPAaKTUBHbIX
npeaMeTa B dopm paboThl
paccevBaroLen nmH3e yHawmxes
71 dokycHOoe paccTosiHue 1

n onTnyeckasa cuna
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpamMmmbi BO
a nporpamMmmbi BOCNUTAHUSA YyacoB
BOCNUTaHUS
CUCTEMbBI N3 OBYX NIMH3
72 | Yenoseyeckun rnas kak | 1. Mpueneyvenuve | 1. MHMUnmnposaHue 1
onTuyeckas cucrtema BHUMaHUS obcyxaeHns
73 | OntTnyeckne npubopsbl, | yHalmxes K y4yebHon 1
yBenuuuearowme yron | LEHHOCTHOMY npobnemsi;
3peHnsa acnekTty nsyvaembix | 2. [lemoHcTpauusa
74 | PeweHve 3apay Ha ypokax iBNeHUn, | AeTam NnpumepoB 1
75 KoHTpornbHas paboTa | OpraHnsaumsi nx OTBETCTBEHHOTIO, 1
Ne8 «[eomeTpuyeckas | paboTbl ¢ rpakaaHcKoro
OnTMKa» nony4yaemon Ha noBegeHus,
BonHoBas onTuka (8 YpoKe couunanbHO nposaBneHusa
y) 3Ha4YMMomn yenosekontoous n
76 WHTepdepeHums BonH | MHopmauymen. aobpocepaevyHoCTH 1
77 | BsaumHoe ycunenne u | 2. Vicnonbsosanue | ; 1
ocnabnenHne BoOMH B | BOCMUTaTENbHbIX 3. OpraHuszaums
NPOCTPaHCTBE BO3MOXXHOCTEN wedcTsa
78 | Nntepdeperums ceeta | COAEGPXaHNA MOTMBUPOBAHHbBIX U 1
79 | Oudbpakuns ceeta y4yebHoro npegmeTa | apyampoBaHHbIX 1
80 | JlabopaTopHas paboTa 3. (Eou,maano yyawmxca Hag ux 1
No5 «Habriopenue | 3Ha4MMbIi OnbIT | HeYyCneBawoLWUMn
MHTepcepeHLm n | COTPYAHMYECTBA 1 | O[HOKNACCHNKaMMU.
[ndpaKummn cBeTar B3aMMHOWM MOMOLLM
81 OundpakumoHHas 1
pelleTka
82 | JlabopartopHasa paboTa 1
Ne6 «MNamepeHune
OJTMHbI CBETOBOWN BOJIHbI
c NMOMOLLbHO
AndpakuMoHHOM
peLueTKn»
83 | KoHTponbHas  pabora 1
Ne9 «BonHoBasi
OnTMKa»
KBaHTOBas TeopuA
3NeKTPOMAarHUTHOro
M3nyyeHus ]
BewectBa (11 4)
84 TennoBoe nsny4vyeHune 1. YctaHoBneHue 1. Moppepxka; 1
85 | doToadhdhekT A0BepUTENbHbIX nooLlpeHune. 1
86 | KopnyckynsapHo- OTHOLWLEHUN mexay | 2. nogodop 1
BOJTHOBOW Ayanvam yuynuTenem u ero COOTBETCTBYHOLLMNX
87 | BonHoBble cBouCTBa | YHEHUKamu, TEKCTOB Ans 1
yactuy cnocobCcTBYOLWMX yYTeHus, 3agay ans
88 CTpoeHne atoma NO3NTUBHOMY peLleHuns, 1
89 | Teopus aToMa | BOCNpUATMIO Npo6neMHbIX 1
BOAOpoOAa yqyawmnmnca cutyauum and
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LleneBblie MeToabl n
Ne npuopuTeThbl C npuemsbl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmbl BO
a nporpamMmmbil BOCMNUTaHUA yacoB
BOCNUTaHUSA

90 | lNornoweHne " 1
n3nyyeHune cBeTa
aToMOM

91 JTabopaTtopHas paboTa 1
Neo7 «HabnoageHve
nUHen4yaToro n
CMMOLWHOMO  CMNEKTPOB
NCNyCKaHUs»

92 | Jlasep 1
93 | OnekTpuyecknn paspsg, 1
B rasax TpeboBaHUn n obcyxaeHuns B
94 | KoHTpornbHasi pabota | MPOCkO yuutens, Knacce. 1
Ne10 «KBaHToBas NPUBMEYEHUIO NX 3. ‘pynnoBas

Teopus BHMMaHMA K paborta

911eKTPOMAarHUTHOro obcyxxgaemon Ha

N3Ny4YeHns n ypoke

BeLlecTBa» MHopMaLmu,
aKTUBM3aLMM KX
no3HaBaTeflbHOM
OEATENBHOCTN.

®U3UKA BbICOKUX

3HEPI'UN (16 v)

dusunka aTOMHOro

aapa (10 4)

95 | CoctaB atomHoro agpa | 1. Mpueneyenuve | 1. NHMumMmnpoBaHue 1

96 | OHeprus CBSI3M | BHUMAHUA obcyxaeHns 1
HYKINOHOB B gape yyawmxcs K y4yebHoN

97 | EcTecTBeHHas LleHHOCTHOMY npobnemsi; 1
pagnoakTUBHOCTb acnekTy nsyvaembix | 2. [leMoHcTpauus

98 3aKkoH paguoakTUBHOrO | Ha ypokax ABNeHun, | AeTam npuMepoB 1
pacnaga opraHusauus nx OTBETCTBEHHOrO,

99 | MckyccTBeHHas pabotbic rpaXkaaHCcKoro 1
paAMoaKTUBHOCTb nony4Yaemon Ha noBeaeHus,

100 | Ncnonb3oBaHue ypoke counarbHO NPosiBNEHNs 1
SHEprum aeneHus saep. 3Ha4YMMOom yenosekontodua n
fAnepHas aHepreTuka MHdopmaLmen. AobpocepaeyHOCTH

101 | TepmosigepHblii cuHTes | 2- Vicnonb3osanne | ; 1

102 | SAnepHoe opyxme BOCMNTATEbHbIX 3. OpraHusauus 1

103 | JlaGopaTtopHasi paGoTa | BOSMOXHOCTE WwecpcTaa 1
N8 «Mayuerme | COAGPXKAHMS MOTMBMPOBAHHbIX U
B3aUMOECTBUS y4yebHoro npegmeTa | apyaMpOoBaHHbIX
YacTUL, U SAEepHbIX 3. (Eoumaano yyalwmxca Hag ux
peakLuit (no | 3HaYNMBbIiA ONbIT | HeYyCcneBaKwLWMMn
doTorpadusam)» COTPYAHMYECTBA 1 | O[HOKNACCHNKaMMU.

104 | Bruonornyeckoe B3aMHOM nomoLuu 1
aencreue
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpamMmmbi BO
a nporpamMmmbil BOCMNUTaHUA yacoB
BOCNUTaHUS
paanoaKTUBHbIX
N3Ny4YeHnmn
AneMeHTapHble
yactuubl (6 4)
105 | Knaccudumkaums 1. YcTaHoBneHnne 1. Mopaepxka; 1
9NIEMEHTAPHbIX YacTuL, | LOBEPUTENbBHbIX NnooLLpeHMe.
106 | JlenToOHbI Kak | OTHOWEHUN mexay | 2. noabop 1
dyHOaMeHTanbHbIe yuuTenem u ero COOTBETCTBYHOLLMX
yacTuubl y4yeHuKamu, TEKCTOB ans
107 | Knaccudumkaums n | cnocoBCTBYHOLMX yTeHusd, 3agad ansd 1
CTPYKTypa agpoHOB NO3NTUBHOMY pelleHus,
108 | Bsanmopeiictaune BOCMPUATUIO NPOBnemHbIX 1
KBapKOB yvawmmucs cuUTyauun ans
109 | PyHOameHTanbHbIE TpebosaHuii 1 obcyxaeHus B 1
YyacTuubl npockb yuntens, Knacce.
110 | KoHTponbHas paboTa NPUBMNEYEHNIO NX 3. ['pynnosas 1
Ne11 «dusika BbICOkUx | BHAMAHMS K paboTa
SHEprui» obcyxnaemon Ha
ypoke
MHGOpMaLuK,
aKTUBM3aLMn Nx
Nno3HaBaTeslbHOM
AEATENBHOCTN.
2. cnonb3oBaHune
BOCMNUTATENbHbIX
BO3MOXHOCTEM
cogepxaHus
y4yebHoro npeameta
3. lNMprvmeHeHne Ha
ypoke
NHTEPaKTUBHbIX
dopm paboTbl
yyamxcs

QJIEMEHTDI

ACTPODU3UKU (8 4)

dBonouun

BceneHHow (8 4)

111 | Ctpyktypa BceneHHon, | 1. Mpueneyenve | 1. NHMunmnpoBaHue 1
€€ paclmpeHne. 3aKkoH | BHUMaHuA obcyxaeHuns
Xabbna yyalmxcs K y4yebHoM

112 | Kocmonornyeckas LEeHHOCTHOMY npobnemsi; 1
mMozaernb paHHeN | acrnekTy nsyvyaembix | 2. lemoHcTpaums
BceneHHon. Opa | Ha ypoKax ABrneHun, | 4eTaM NpUMepos
N3Ny4YeHns opraHusayus mux OTBETCTBEHHOrO,

113 | HykneocuHTes B | paboTbl C rpakgaHcKoro 1
paHHen BceneHHon nosiy4aemon Ha noseaeHus,
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpamMmmbi BO
a nporpamMmmbi BOCNUTAHUSA YyacoB
BOCNUTaHUS

114 | O6pasoBaHue 1
aCTPOHOMMYECKMX
CTPYKTYp

115 | OBontouna 3Bé3n, 1

116 | OGpasoBaHue n 1
aponounss  ConHevyHomn
CUCTEMbI

117 | BO3HUKHOBEHME ypoke coumarnbHo nposiBrNeHus 1
OpPraHM4YecKOm XMU3HW Ha | 3Ha4YNMOM yenosekonobms n
3emne NHopmaLumen. aobpocepaeyHoCcTH

118 | [NoBTOpPEHME 1N 2. Vicnonb3oBaHue : 1
ob6o6LieHne Tembl BOCMMTAaTENbHbIX 3. OpraHunsauus
«JBONoLMS BO3MOXHOCTEN wedcTBa
BceneHHom» cogepxkaHus MOTMBUPOBAHHbIX Y
OBOBLUAKLLEE y4yebHoro npegmeTta | apyamMpOBaHHbIX
NMOBTOPEHMUE (29 4)

BeegeHue (1 4)

119 | ®m3mka B no3HaHuu | 1. YcTaHOBNEHWe 1. Mopaepxka; 1
BellecTBa, nons, | 4OBEPUTENbHbIX NnooLLpeHHe.
NpoCcTpaHCcTBa N | OTHOWEHU Mexay | 2. nonodop
BpPEMEHM yuynTtenem un ero COOTBETCTBYHOLLNX
MexaHuka (7 4) y4YeHukamu, TEKCTOB ans 1

120 | KnHematuka cnocobCTByOLWMX yTeHusd, 3agad ansd 1
paBHOMEPHOI0O NO3UTMBHOMY pelleHus,

OBWXEHMNS BOCNPUATUIO nNpo6reMHbIX
MaTepuanbHOW TOYKK yyawummncs cuTyaumm ans

121 | KuHemaTtuka TpeboBaHUn n obcyxaoeHns B 1
nepuoanyeckoro npockb yuntens, Knacce.

OBWXEHUs NpUBNEYEHNIo NX 3. ['pynnoBas
MaTepuanbHOM TOYKU BHMMaHUS K paboTta

122 | JuHamuka obcyxaaemoint Ha 1
MaTepuanbHON TOYKU ypoke

123 | 3aKOHbl COXpPaHEHWS WHpopMmaLmK, 1

124 | OuHamuka aKTUBM3aLMn Nx 1
NepuoaNYECcKOro no3HaBaTes1IbHOU
[BVKEHNS] AenaTenbHOCTH.

125 | CtaTuka 2. cnonb3oBaHune 1

126 | Penatusucrckas BOCNWTATENBHbIX 1
MexaHuKa BO3MOXXHOCTEN
MonekynsipHas COAepXKaHuA 1
dhu3mka (6 4) y4yebHoro npeameta

127 | MonekynapHas 3. Mpuvetetne Ha 1
CTPYKTYpa BELLECTBA ypoke

128 | MonekynsipHo- NHTEPaKTUBHbIX 1
knHeTMueckas  Teopus | POPM pabotbl

yyalmxcsa

maearibHoro ra3a
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LleneBblie MeToabl n

Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-

ypOK Tema ypoka y4yeTom nporpamMmmsl BO

a nporpamMmmbi BOCNUTAHUSA YyacoB

BOCNUTaHUSA

129 | TepmogmHamuka 1

130 | XXungkoctb n nap 1

131 | TBepaoe Teno 1

132 | MexaHU4ecKkne BOJHbI. 1
AKyCTUKa
AnekTpoanHamuka (8
4)

133 | Cunbl 1. Mpueneyenuve | 1. NHMunmnpoBaHue 1
3NEeKTPOMarHUTHOro BHUMaHUS obcyxaeHus
B3aMMOAEeNCTBUSA yyawmxcs K yyebHoM
HENOABWXHbIX 3apsAo0B | LLEHHOCTHOMY npobnemsi;

134 | OHeprus acnekTy usyyaemblx | 2. [leMOHcTpaums 1
3NEeKTPOMarHNUTHOIO Ha ypoKax siBEeHUR, | AeTam Npumepos
B3aMMOAENCTBUSA opraHusaums nx OTBETCTBEHHOIO,
HENOABMXHbIX 3apsaoB | paboTbl € rpakgaHckoro

135 | 3akoH Oma nosiy4aemon Ha noseaeHus, 1

136 | TennoBoe AencTeune | Ypoke counarnbHo nposBNeHns 1
ToKa 3Ha4YMMOom yenosekonobms n

137 |Cunbl B MarHuTHOM | MH(bOpMaumnen. AobpocepaeyHOCTH 1
none 2. Vicnonb3oBaHue :

138 | DHeprus MarHUTHoro | BocnuTaTenbHbIX 3. OpraHunsauus 1
nonsi BO3MOXHOCTEW wedcTsa

139 | OnekTpomarHeTnam coaepxaHus MOTMBUPOBAHHbIX U 1

140 | Lenm NepeMeHHOro y4yebHOro npegmeTa | SpyampoBaHHbIX 1
ToKa 3. CoumanbHo | yyawmxcs Hag ux
SneKTpoMarHuTHoe 3Ha4YUMbI OnbIT | HEYCNeBawoLWNUMN 1
nanyuenme (4 u) COTPYAHNYECTBA U | O[HOKNACCHMKAMM.

141 | VanyyeHne un npuém | B3AMHON NOMOLLK 1
3NEeKTPOMarHUTHbIX
BONH paguo- un CBY-
avanasoHa

142 | OTpaxeHune n 1
npenomMneHne  ceeTa.

OnTtunyeckne npnbopsl

143 | BonHoBas onTuka 1

144 | KBaHTOBas Teopus 1
3NEeKTPOMarHUTHOrO
N3y4YeHns N BEWECTBA
Pusumka BbICOKUX 1
3Heprum (1 4)

145 | ®duauka atomHoro agpa. 1
OrnemMeHTapHble
YacTuubl
®U3NYECKUN
MPAKTUKYM (20 4)

146- | lNpaktnyeckas paboTta | 1. YcTaHOBNeHue 1. Mopaepxka; 2

28



LleneBblie MeToabl n
Ne npuopuTeThbl C npuemsbl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmbl BO
a nporpamMmmbil BOCMNUTaHUA yacoB
BOCNUTaHUSA

147 | Nei «PacwmpeHne | poBepuTernbHbIX NnooLLpeHue.

npeaenios  U3MepeHus | OTHOLLIEHUN Mexay | 2. nogodop

aMmnepmeTpa» yuyuTenem u ero COOTBETCTBYHOLLMX
148- | MNpakTndeckan paboTa | y4eHuKamu, TEKCTOB ana 2
149 | Ne2 «PaclumpeHune | cnocobCTByOLLMX YTeHuAa, 3agad onqa

NpeaenoB  U3MepeHus | MoO3UTUBHOMY peLleHus,

BO/IbTMETPa» BOCMPUATUIO npobnemMHbIX
150- | NpakTuyeckan paboTa | y4awmmMmncs cuTyaummn ans 2
151 | Ne3 «OnpepeneHve | TpeboBaHWn K o6cyxaeHus B

9NEKTPOXMMUNYECKOTO npocbb yuntens, Knacce.

9KBMBarneHTa Meany NPUBMEYEHUIO NX 3. ‘pynnoBas
152- | MpakTyeckass paboTa | BHUMAHUS K paboTa 2
153 | Ned  «Mccneposanve | 06Cyaaemon Ha

3IEKTPUYECKMUX CBOWUCTB | YPOKE

noslynpoBOAHUKOB» MHOopMaLmu,
154- | lNpakTuyeckaa paboTa | akTUBU3aLMn NX 2
155 | Ne5  «MccnepoBaHue | NO3HaBaTenbHoOM

3NEeKTPOMarHUTHbIX AEATENBHOCTU.

konebaHuin B KoHType c | 2. Vicnonb3oBaHve

MOMOLLBHO BOCMUTaTENbHbIX

ocumnnorpada» BO3MOXHOCTEM
156- | NpakTuyeckas paboTa | COAEPXKAHNA 2
157 | Ne6 «/3mepenve | yHebHoro npeameta

WHOYKTUBHOIO 3. lNpumeHeHne Ha

CONpPOTMBNEHMNS ypoke

KaTyLLKN» NHTEPaKTUBHbIX
158- | MpakTuueckass pabGota | POPM paboTbl 2
159 | Ne7 «3mepeHmne | YHaLLMXCAH

€MKOCTHOro

COMpOTUBNEHNSA

KoHAeHcaTopa»
160- | NpakTuyeckas paboTa 2
161 | Ne8 «UN3yyeHne

pe3oHaHca B

nocnegosaTefnbHOM

R — L—{-KOHTYpe»
162- | NpakTuyeckas paboTa 2
163 | Ne9 «MN3amepeHune

JPOKYCHOro paccTosiHUSA

paccevBaroLemn NUH3bI»
164- | [NpakTuyeckas paboTa 2
165 | N210 «Habnoagenne

andpakumm dpeHens»
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