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

JInyHOCTHBLIMM pe3ynbTaTaMmm 0b6yyeHnss HU3MKe B CPEOHEN LLKOSE SABMSKOTCSA:

* 8 cihepe omHoweHul obyyarouuxcs K cebe, K ceoeMy 300p08bH, K MO3HaHUK cebs
— OpueHTauuMsa Ha [OOCTWXKEHWE JIMYHOrMO CcYacTbd, peanu3auuio  MNO3UTUBHBIX
XN3HEHHbIX NEPCNEKTUB, MHULMATUBHOCTb, KPEATMBHOCTb, FOTOBHOCTb U CMOCOBHOCTL K
NIMYHOCTHOMY CamoomnpeaeneHnto, CnocobHOCTb CTaBUTb LENN U CTPOUTb KU3HEHHbIE
nnaHbl; FOTOBHOCTb M CNOCOBHOCTL obecneunTtb cebe n cBoMM OGNU3KUM LOCTOMHYHO
XXW3Hb B NpoLlecce CaMOCTOATESIbHOM, TBOPYECKOW N OTBETCTBEHHOW AEATENBbHOCTU, K
OTCTaMBaHMIO  JIMMHOTO OOCTOMHCTBA, COOCTBEHHOrO MHEHMs, BblpabaTtbiBaTb
COOCTBEHHYIO MO3ULMIO MO OTHOLUIEHUIO K OOLLECTBEHHO-MONMUTUYECKMM COObITUAM
NPOLUSOro U HACTOSILLEro Ha OCHOBE OCO3HAHWA M OCMbICIIEHUS UCTOPUU, OYXOBHbIX
LEHHOCTEN M OOCTMXKEHUM Halen CTpaHbl, K cCamMOpasBUTUID U CaMOBOCMUTaAHUIO B
COOTBETCTBUM C OOLIEYENOBEYECKUMN LEHHOCTAMM W unaeanamu rpakgaHCKoro
obLlecTBa; NpPUHATME U peanu3auuto LeHHOCTen 300poBoro u 6esonacHoro obpasa
Xn3Hn, OGepexHoe, OTBETCTBEHHOE W KOMMETEHTHOE OTHOLIEHWE K COBGCTBEHHOMY
PU3NYECKOMY U NCUXONOrMYECKOMY 300POBbIO;

* 8 cghepe omHoweHul obyyarowuxcsa Kk Poccuu kak Kk PoduHe (Omevecmsy) —
poccunckas MOEHTUYHOCTb, CMOCOBHOCTL K OCO3HAHUIO POCCUMACKON MOEHTUYHOCTM B
NOJSIMKYNbTYPHOM COLUMYMeE, YYBCTBO MPUYACTHOCTU K UCTOPUKO-KYNbTYPHOM OBLLHOCTH
poccunckoro Hapoga u cyabbe Poccuu, naTtpMoTuam, rOTOBHOCTb K  CIY>KEHMIO
OTteyecTBy, €ro 3alinTe; yBaxxeHne K CBoeMy HapoAay, YyBCTBO OTBETCTBEHHOCTU nepep
PogunHon, ropgoctm 3a cBou Kpaw, cBow PoauHy, npowrnoe u  HacTtoslee
MHOroHaumnoHanbHoro Hapoga Poccuun, yBaxeHue rocygapCTBeHHbIX CMMBOMOB (repo,
dnar, rmMMH); opMMpPOBaHME YBAXEHUA K PYCCKOMY $3blKy Kak rocygapCTBEHHOMY
a3blky Poccunckon denepaunn, SBnstoLEMYCS OCHOBOM POCCUNCKONM MOEHTUYHOCTU U
rmaBHbIM (AKTOPOM HaLUMOHANbHOrO CaMOONpPeaeneHuns; BOCNUTAHME YBaXXEHUSA K
KynbType, 43blkaM, Tpaguumam u obbldasiM HapogoB, NpoxuBawwmx B Poccumnckon

depepaunuy;
* 8 chepe omHoweHul obyyYarWwUXCs K 3aKoHy, eocydapcmey U K 2paxdaHCKoMy
obwecmey —  TPaXOaHCTBEHHOCTb, rpaXdaHckad  MNo3vMuMsi  aKTUBHOMO U

OTBETCTBEHHOIO YNeHa POCCUMINCKOro obLLIEeCTBa, OCO3HAOLLEr0 CBOM KOHCTUTYLMOHHbIE
npaBa M 00S3aHHOCTKW, YyBaXkaloLWeEero 3akoH W NpaBoOnopsifoK, OCO3HAHHO
NMPVUHUMAaIOLLIErO TpaguLMNOHHbIE HaLMOHanbHble 7 obLLeyenoBeyeckme
ryMaHUCTUYECKME U OEMOKPATUYECKNE LIEHHOCTU, FOTOBOMO K Y4acTuIO B OOLLLECTBEHHOM
XKM3HU; NPU3HAHME HEeOTYYXKOAEMOCTM OCHOBHbLIX MpaB M cBoGOA YeroBeka, KOTopble
npuHaanexaT KaXaoMy OT POXAEHUS, TOTOBHOCTb K OCYLLECTBINEHUIO COBCTBEHHbIX
npaB u ceobon 6e3 HapylleHus npaB U ceoboa ApPYrMX Nuu, rOTOBHOCTb OTCTamBaTb
coGCTBEHHbIE NMpaBa U cBOGOAbI YenoBeka M rpaxaaHuHa CornacHo obLLenpu3HaHHbIM
NpUHUMNAM M HOpMaM MeXAyHapOAHOro npaBa U B COOTBETCTBMM C KoHCTUTyLMEW
Poccuitckoin depepaunm, npasBoBass U nonuTuyeckas rpamoTHOCTb, MUPOBO33PEHWE,
COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO pPasBUTUS Haykm U 06LECTBEHHON
NpakTUKKW, OCHOBaAHHOE Ha Auanore KynbTyp, a Takke pasnuyHbiX dopMm
ObOLLECTBEHHOrO CO3HaHUSl, OCO3HaHWe CBOEro MecTa B MNOMUKYMbTYPHOM MUPE;
NHTEepUopm3aLms LEHHOCTEN AEMOKpaTUN 1 coumanbHOM CONMMAApHOCTU, FOTOBHOCTb K
[IOTOBOPHOMY PEryNMPOBaHMUI0 OTHOLUEHMI B Tpynne Mnu couuanbHOW opraHvsauuu;
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rOTOBHOCTb OOy4YaloWMXCA K KOHCTPYKTMBHOMY Y4acTUO B MNPUHATUM  PELLEHUN,
3aTparnBarloLMx NpaBa U UHTEPECHI, B TOM YMCHe B pasfinyHbix popmax obLLeCcTBEHHOM
camoopraHusauuu, camoynpaBneHusi, OOLEeCTBEHHO 3HA4YMMOW  AesTeNbHOCTY;
NPUBEPXEHHOCTb MAESAM MHTEpHauuoHanuama, Apyx0bbl, paBeHCTBa, B3anMMOMNOMOLLN
HapOdoOB; BOCMUTAHWE YBAXWUTENbHOrO OTHOLIEHUS K HaLMOHarbHOMY [AOCTOUHCTBY
nogen, ux YyBCTBaM, PEeNMrMo3HbiM ybexaeHusiM; rOTOBHOCTb  OBy4aroLmxcs
NPOTMBOCTOATbL MOEONIOrMU 3KCTpPEMU3Ma, HaumoHanmnama, KceHodobuw, Koppynuuwu,
ANCKPUMUHALMKN NO coumanbHbIM, PENUIMO3HBIM, PACOBbIM, HALMOHalbHLIM NPU3HaKam
1 OpYrMM HeraTMBHbIM COLManbHbIM SABNEHNUSM;

* 8 cghepe omHoweHul oby4Yyaruwuxcs ¢ OKpyXarwumu f1loObMU — HPABCTBEHHOE
CO3HaHMe W noBeJeHMe Ha OCHOBE YCBOEHUs o00LievenoBeyecknx LeHHOCTEN,
TONEPaHTHOrO CO3HaHUS W MOBeAEeHUA B MNOMUKYNbTYPHOM MUpPE, TFOTOBHOCTU W
CcnocoBbHOCTWN BECTU Ananor ¢ ApyrumMmu nogabMun, 4OCTUraTb B HEM B3aMMOMOHUMaHMS,
HaxoouTb oOOWwmMe Uuenu U1 COTpyAHWYaTb ANnd WX  OOCTUXKEHUS; MpuHATUE
rYMaHUCTUYECKMX LIEHHOCTEW, OCO3HaHHOE, YBaXWTenbHOe W [obpoxenaTtenbHoe
OTHOLLUEHME K ApPYromMy 4YerioBeKy, ero MHEHWIO, MWUPOBO33PEHUID; CMOCOBHOCTb K
conepexmBaHnio 1 OPMUPOBAHUIO NMO3UTUBHOIO OTHOLLEHWUSA K NOASM, B TOM YUChe K
nMuaMm C  OrpaHuWYeHHbIMU BO3MOXHOCTSMW 340pOBbA M MHBanNugam; OGepexHoe,
OTBETCTBEHHOE W KOMMETEHTHOE OTHOLIEHME K (PU3NYECKOMY W MCUXONOrMYECKOMY
300pOBbIO OpYrnx INOAen, yMeHue okKasbiBaTb MepByl0 MOMOLb; (POpMUpOBaHME
Bblpa>X€HHON B MOBEOEHUN HPABCTBEHHOM MNO3ULUUKW, B TOM YMUCFEe CNOCOBHOCTM K
cosHaTenbHOMYy BblbOpy O06pa, HPABCTBEHHOINO CO3HAHWA WM MOBEAEHWA Ha OCHOBE
YyCBOEHMSI 00Lie4YenoBeYecknx LIEHHOCTEW WM HPaBCTBEHHbIX YyBCTB (4YecTwn, [onra,
cnpaBeannBoCTH, Munocepanss U apyxeniobus); KOMNeTeHUMn CoTpyaHUYecTBa Co
CBEpCTHMKaMK, OeTbMM Mnaguwero Bo3pacTa, B3pocnbiMM B 00pasoBaTernbHOM,
o6LecTBEHHO Mone3Hon, yvebHo-uccnenoBaTenbCKOM, MPOEKTHOW W OpYyrnx Buaax
AEATENbHOCTH;

* 8 cihepe omHoweHuUl ObyqaroWUXCs K OKpyxaruwemy Mupy, K Xueou rpupooe,
Xy0o)xecmeeHHoU Kyrbmype — MWPOBO33peHUE, COOTBETCTBYIOLLEE COBPEMEHHOMY
YPOBHIO pPasBUTUSA HayKW, 3HAYMMOCTb HayKu, FOTOBHOCTb K Hay4HO-TEXHUYECKOMY
TBOPYECTBY, BMafeHWe LOOCTOBEPHOW MHOpMauuen O nepenoBbiX LOCTMXKEHUSX WU
OTKPbITUSIX MWPOBOM W OTEYECTBEHHOW HayKW, 3aMHTEPEeCOBAHHOCTb B Hay4HbIX
3HaHusIX 06 yCcTporcTBE MMpa 1 obLecTBa; FOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHuto,
B TOM 4ucrne camMoobpasoBaHWio, Ha MNPOTSKEHUN BCEW >XU3HW; CO3HaTenbHoe
OTHOLIEHME K  HenpepbiBHOMY  0Opas3oBaHUIO  Kak  YCMOBUIO  YCMELLHON
npodeccnoHanbHon 1 0bLLLECTBEHHOW AEATENBHOCTMU;

aKonormyeckaa KynbTypa, OepexHoe OTHOWEeHWe K PpoaHOW 3emne, MpUPOLHbIM
boratctBam Poccun 1 mMupa, MNOHMMaHWEe BIIMSAHUSA  COLUMANbHO-9KOHOMMUYECKUX
NMpOLIECCOB Ha COCTOSIHWE MPUPOLAHOM W COLManbHOW cpefbl, OTBETCTBEHHOCTU 3a
COCTOsIHME NPUPOAHbIX pecypcos, YMEHUN n HaBbIKOB pa3yMHOro
NpUPOAONOSb30BaHNS, HETEPNUMOrO OTHOLIEHUS K OEWNCTBUAM, MNPUHOCALLMM Bpen
aKonoruu; npuobpeTteHne onbiTa 3KONIoroHanpaBneHHOW OeATeNbHOCTH; acTeTU4ecKoe
OTHOLLIEHME K MUPY, FOTOBHOCTb K 3CTETUYECKOMY 0BYCTPOMCTBY COBCTBEHHOTO ObITa;

* 8 chepe omHoweHul obydarowuxcs Kk mpydy, 8 cghepe coyuarbHO-9KOHOMUYECKUX
OMHoWweHUlU — yBaXeHne Bcex (hopm COBCTBEHHOCTW, FOTOBHOCTb K 3alUUTE CBOEWN
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COBCTBEHHOCTN; OCO3HaHHbIN BblGOp Oyaywen npodeccum Kak MNyTb U cnocob
peanusauun CoGCTBEHHbIX XXU3HEHHbIX Mf1aHOB; TOTOBHOCTb 00Yy4YaroLMXCa K TPYAOBON
npodeccnoHanbHoON OEeATENbHOCTU KakK K BO3MOXHOCTU Y4acTUSA B PELUEHUUN JIUYHbIX,
00LLeCTBEHHbIX, TOCYAapCTBEHHbIX, ObLleHaunoHanbHblx npobnem; noTpebHOCTb
TPYAUTBbCH, YBaXeHue K Tpyay W nogam  Tpyda, TPYAOBbIM  LOCTUXKEHUSM,
AobpocoBecTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOLIEHWE K pasHbIM BuAaM
TPYAOBOM [OEeATEeNbHOCTU, FOTOBHOCTb K CamMoObBCryXuBaHWIO, BKMYas obydvyeHue u
BbIMOSIHEHNE AOMALUHUX 06A3aHHOCTEN.

MeTanpeameTHble pe3ynbTaTbl 00y4YeHUa puanke B CpeaHen LIKorne npeacTaBreHbl
Tpems rpynnamMmu yHMBepcarnbHbIX y4eOHbIX AeACTBUMN.

PerynaTuBHble yHUBepcanbHble Y4eOHble AeNCTBUSA

BbinycKkHUK Hay4Yumcsi.

* CaMOCTOSATENbHO oOnpefenaTb uenu, crtaBuTb U OPMyNMpoBaTb COOCTBEHHbIE
3agaun B obpasoBaTenbHOM AeATENbHOCTU U XXU3HEHHbIX CUTYaUUSX;

* OUeHVBaTb pecypcCbl, B TOM 4uCrie BpeMs W Apyrue HemaTtepuarnbHble pecypchl,
HeobxoaMMble ANA AOCTUXKEHUSA NOCTaBNEHHOW paHee Lenu;

* COMOCTaBMATb MMELWMECA BO3MOXHOCTM U Heobxoaumble ONs OOCTMKEHUS Lienn
pecypchbl;

* OpraHn3oBbiBaTb 3(P(EKTUBHBIA MOUCK PECYpCcoB, HEODXOOUMbBIX ANA AOCTUXKEHUNA
NOCTaBMNEHHOWN LIEeNW;

* onpenensiTb HECKOMbKO NMyTen JOCTUXKEHUS NOCTaBNEHHON Lenw;

* BblOMpaTb oONTUMasnbHbIA MNyTb AOCTWXKEHUA UenM C ydyeToM 3deKTMBHOCTU
pacxofoBaHUs PECYPCOB N OCHOBLIBAACH HA COOBpaXKEeHUSX 3TUKU U Moparu;

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

* COMOCTaBMATb MOSMyYEHHbIN pes3ynbTaT AeATEeNbHOCTM C MOCTaBfIEHHOW 3apaHee
Lenblo;

* OLleHMBaTb NOCNeACTBUA AOCTUXKEHUS] NOCTaBEHHOM Lenn B y4ebHON AeATeNbHOCTH,
COBCTBEHHOM XN3HWN U XXU3HU OKPY>KaIoLLMX Ntoaen.

NMo3HaBaTenbHbIE YyHUBeEpcarnbHble y4eOHble AeNCcTBUS

BbinycKkHUK Hay4umcsi.

* KPUTUYECKN OLEHMBATb U UHTEPNPETMPOBAaTbL MHAPOPMALINIO C Pa3HbIX NO3ULUNA;

* pacnosHaBaTb U PMKCMPOBaTb NPOTUBOPEUNSA B MHAPOPMALMOHHBIX UCTOYHUKAX;

* NCNONb30BaTb pasnunyHblie MOAENbHO-CXeEMaTUYeckue cpeacTBa Ans npeacraBneHns
BbISIBNIEHHbIX B MIHOPMALMOHHbIX MCTOYHUKAX NPOTUBOPEYUI;

* OCYLLECTBNATb pa3BepPHyTbin WHAOPMALMOHHBLIA NMOUCK U CTaBUTb Ha €ro OCHOBe
HoBble (y4ebHble 1 No3HaBaTENbHbIE) 3a4auu;

* UCKaTb N HaxoanTb 0606l EHHbIE CNOCOOLI peLleHns 3aaay;

* MPUBOAMUTb KPUTUYECKNE apryMeHTbl Kak B OTHOLLEHUN COBCTBEHHOMO CYXXOEHUS, TaK n
B OTHOLLUEHUWN OENCTBUN U CYXXOEHUN OPYroro;

* aHanM3npoBaTb M Npeobpas3oBbiBaTb NPOGNEMHO-NPOTUBOPEUNBBLIE CUTYALINN;

* BbIXOOUTb 3a paMKu y4ebHOro npegmeTa v ocyLLeCcTBNASATb LerneHanpaBieHHbI NONUCK
BO3MOXHOCTW LUMPOKOro nepeHoca cpeacTs u cnocoboB AeNCTBUS;

* BbICTpamBaTb WHAMBMAYyalnbHyl0 OOpas3oBaTeNbHYK) TPAEKTOPUID,  Yy4nUTbIiBas
OrpaHMYeHns1 Co CTOPOHbI APYrMX y4aCTHUKOB U peCypCHbIe OrpaHNYeHus;



* MEHSTb W yaepXuBaTb pasHble Mo3vuMM B MO3HaBATENbHOM OeATenbHOCTU (ObiTb
YYEHUKOM U yuyuTenem; copmynmpoBaTb ob6pasoBaTenbHbI 3anpoc M BbINOMHATD
KOHCYNnbTaTUBHblE DYHKLMM CaMOCTOSTENbHO; CTaBUTb Npobnemy n pabotatb Hag ee
peLLeHneM; ynpaBnsiTb COBMECTHOWN NO3HABaTENbHOW AEATENbHOCTLIO U NOAYMHATBLCS).
KoMmmyHUuKaTUBHbIE YHUBepcaribHble y4eOHble AeNCcTBUSA

BbInyCKHUK Hay4umcsi.

* OCYLLECTBMATb AENOBYIO KOMMYHUMKALMIO KaK CO CBEPCTHUKaAMU, Tak U CO B3POCNbIMU
(kak BHYTpn oOpasoBaTenbHOM OpraHn3auuun, Tak 1 3a ee npegenamm);

* NPWU OCYLLECTBMNEHNN rpynnoBon paboTbl BbiTb Kak pykoBoAUTENEM, Tak U YfeHOM
NPOEKTHON KOMaHAbl B pasHbIX ponsx (reHepaTopoM MAewn, KPUTUKOM, UCMOMHUTENEM,
NPE3EeHTYLWNM U T. 4.);

* pasBepHyTO, NIOTMYHO M TOYHO M3raraTb CBOK TOYKY 3PEHUS C MCMONb30BaHWEM
afekBaTHbIX (YCTHbIX Y MMCbMEHHbIX) A3bIKOBbIX CPeACTB;

* pacno3HaBaTb KOH(MMKTOrEHHbIEe CUTyauuu M npefoTBpallaTb KOHMUKTbI A0 WX
aKTMBHOW hasbl;

* KOOPOWHUPOBATb U BbINOMHATE PaboTy B yCNOBUAX BUPTyasribHOrO B3anMMOLENCTBUSA
(Mnun coyeTaHus peanbHOro 1 BUPTyarbHOro);

e cornacosbiBaTb MNO3NUUKW YNEHOB KOMaHAabl B npouecce paboTbl Hag obwimm
npoayKToMm/peLUeHnem;

* NpeacTaBnATb Ny6NUYHO pesynbTaTtbl MHAMBUAYANBHOW U FPYMNNOBON AEATENbHOCTH,
Kak nepepn 3HaKOMOW, Tak U nepes He3HAKOMOW ayauTopuen;

* nogbvpaTb NapTHEpPOB ANA AENOBOM KOMMYHMKAUWMW, WUCXOA4S W3 COooBpakeHWun
pe3ynbTaTMBHOCTM B3aUMOLENCTBMISA, @ HE NIUYHBLIX CUMNATUR;

* BOCMPUHUMATb KPUTUYECKNE 3amMmevaHunsi Kak pecypc COOCTBEHHOIO pPa3BuUTUS;

* TOYHO N eMKO DOPMYNNMPOBATb Kak KpUTUYECKUE, Tak U 0aobpuTenbHble 3aMeYaHns B
agpec Apyrux niogen B paMmkax genoBoun un obpasoBaTesnibHOM KOMMYyHUKaumn, nsberas
Npy 3TOM FIMYHOCTHbIX OL€HOYHbIX CY>XAEHWNA.

NMpeameTHbIe pe3ynbTaTbl 06yYeHUs u3nke B CpeaHen LWwkone

BbinyckHUk Ha 6a3080M ypoO8He Hay4umcs.

* [OEMOHCTpUpOBaTb Ha MpuMepax poflb U MecTo (pusmkn B HOPMUPOBAHUN
COBPEMEHHOM HAy4yHOW KapTWHbl MUpa, B pPasBUTUM COBPEMEHHOW TEXHUKU U
TEXHOSOMMM1, B NpakTUYeCKOn OeATeNIbHOCTU NoAEN;

* [OEeMOHCTpUpOBaTb Ha MpuMepax B3aMMOCBA3b MeXxay QU3MKON U OpYyrumu
€CTEeCTBEHHbIMUN HayKamu;

* yCTaHaBnvBaTb B3aMMOCBA3b €CTECTBEHHO-HAYYHbIX SBMIEHUA U NPUMEHATb
OCHOBHble (bM3n4ecKne Mogenu Ang ux onmcaHnsa n o6 bACHeHUs;

* ncnonb3oBaTb MHGOPMaUMIO (PU3MYECKOTO COLEPXKaHMA MNPU peLLeHUn YYebHbIX,
NpaKkTU4eCcKnx, NMPOEKTHbIX N UCcreaoBaTeNbCKkUX 3a4ad, MHTErpMpys nHopmMmauuio 13
pasnNUYHbIX MICTOYHUKOB M KPUTUYECKM ee OLEeHUBAS;

* pasnuyatb U yMeTb WUCNonb3oBaTb B Yy4yebHO-UccnegoBaTenbCKOM AeSATeNbHOCTU
MeToAbl Hay4yHOro no3HaHus (HabnwogeHwe, onucaHue, U3MepeHue, IKCMNEePUMEHT,
BblABWXEHME rMnoTesbl, MogennpoBaHne 1 T. 4.) U OpMbl HAYYHOro NO3HaHUSA (akThbl,
3aKOHbI, TEOPUN), AEMOHCTPUPYS HA NPUMEpax UX poslb U MECTO B HAY4YHOM MO3HAHWUN;



* NPOBOAUTL MPSIMble N KOCBEHHblE W3MEHEHUs1 OU3NYECKUX BENNYUH, BbliOMpas
namepuTenbHble NPMBopbI C y4ETOM HEOOXOAMMOWN TOYHOCTU U3MEPEHNIA, NNAHNPOBATb
X04 W3MEepeHun, nonydaTb 3HayYeHue W3MEPSEMON BEeNWYMHbI, U OLEeHMBaTb
OTHOCUTESbHYIO MOrpeLLHOCTb MO 3a4aHHbIM bopMynam;

* MpOBOAUTbL WCCNEeOOBaHUs 3aBUCUMOCTEN MexXay (U3NYeckumMn BenNUYUMHaAMMU:
NPOBOAUTL M3MEPEHUS W Onpegendtb Ha OCHOBE WCCNedoBaHUsi 3HaYeHue
napamMeTpoB, XapakTepuayloLlnX AaHHY 3aBUCUMOCTb MeXay BENuUYnHamu, n genatb
BbIBOZ C Y4E€TOM NOrPELUHOCTU U3MEPEHUI;

* MCnomnb3oBaTb A1 ONMCaHUS XapakTepa npoTeKkaHus U3NYECKUX NpoLLEeccoB
duramyeckme BennYMHbl U AEMOHCTPUPOBaTb B3aMMOCBSA3b MEXAY HUMMU;

* MCMoOnb30BaTb A ONMWCaHUS XapakTepa npoTeKaHus U3NYECKMX NpPOLLEeCCOB
d13nYEeCKME 3aKOHbI C YH4ETOM rpaHuL, X NPUMEHUMOCTH;

* pewaTb KayecTBEHHble 3agaynm (B TOM 4YMCNE W MEXNPEeAMETHOro Xxapakrtepa):
nucnonb3ya mogenn, uanyeckne BeNUYMHbI U 3aKOHbI, BbICTpaMBaTb JIOMMYECKM
BEPHYIO Lleno4dky obbsAcHeHus (gokasaTenbCTBa) NpPeariokeHHOro B 3ajade npouecca
(sBneHuns);

* pewaTb pacyeTHble 3aJayuM C SIBHO 3aJaHHOW (PU3NYECKOM MOAESbO: Ha OCHOBE
aHanmMsa ycnoeus 3agadn BblAeNATb (PU3NYECKYHD MoAenb, HaxoauTb usnyeckmne
BENMUYUHBbI U 3aKOHbl, HEOOXOAMMbIE M OOCTATOuYHbIE ONSl €€ peLleHusi, NPoBOAUTb
pacyeTbl U NPOBEPATb NOSTYYEHHbIN pe3ynbTar;

* YYMTbIBaTb rpaHULbl NPUMEHEHUS U3YYEHHbIX (PU3NYECKUX MOAeNiern Npu peLleHum
PU3NYECKMX U MEXNPEOMETHbIX 3agay;

* NCMONb30BaTb MHAOPMALINIO U NPUMEHSATL 3HAHMUS O NMPUHUMNAx paboTbl U OCHOBHbIX
XapakTepucTmkax U3yydeHHblX MallnH, NpnbopoB N ApYyrmx TEXHUYECKNX YCTPOUCTB AN
peLleHnsa npakTndecknx, yuebHo-nccneqoBaTenbCKMX U NPOEKTHLIX 3a4ay;

* UCNONb30BaTb 3HAHMS O PUINYECKMX OOBbEKTAX M NpoLeccax B NOBCEAHEBHOWN KU3HU
ans obecnevyeHns GesonacHoCTM npu obpalleHun ¢ npubopamMm U TEXHUYECKMMMU
YCTPOMUCTBaMM, ANSA COXPaHEHUs1 300pOoBbA W COOMNOLAEHUS HOPM  3KOMOrMYeCcKoro
noBefEeHNA B OKpy>KatoLLen cpeae, aAns NPUHATUA peLleHnin B NOBCEOHEBHOW XXU3HW.
AneKkTpoanHaMUKa

MpeaomeTHble pe3yrnbTaTbl OCBOEHMSI TEMbI NO3BONAOT:

— paBaTb onpeneneHus MOHATUN: 3NEeKTPUYECKUN TOK, UCTOYHUK TOKa, CTOPOHHUE
CUnbl, CBEPXMNPOBOANMOCTb, AblpKa, NocrneaoBaTenbHOE 1 NapannenbHoe CoeauHEHNS
NPOBOOHWUKOB, ANEKTPONUTHI, anekTponuTnyeckas auccounaums, cTeneHb
avccounaumn, 3NEeKTPOnms, NoHM3auus, nnasma, CaMOCTOATENbHbIN n
HecaMoCTOATENbHbIA  pa3psabl, MarHATHOE B3aMMOLEWCTBUE, JMHUM  MarHUTHOM
WHOYKUUKN, OQHOPOOAHOE MarHUTHoe rnone, cobCTBEHHas MHOYKUUA, SNEeKTPOMarHUTHas
WHOYKUNSA, MHOYKUMOHHBIA TOK, CAMOUHOYKUMS, MarHUTO3NEKTpUIecKasa MHAYKUMS, TOKN
3aMblkaHUs U pasMblkaHusi, TpaHcdopmaTtop; CcobGCTBEHHAA W NpUMEcHas
NPOBOOVUMOCTb, AOHOPHbIE M aKUENTOPHble MNPUMECU, p—n-Nepexod, 3anvparoLini
CrnoW, BbINPAMIIEHME MEPEMEHHOro TOKa, TPaH3UCTOp, KonebaTenbHbI KOHTYP,
pe3oHaHC B KonebaTtenbHOM KOHType, anekTpoMarHutHas BoOfHa, 6Geryuias
rapMoOHMYecKass aneKkTpoMarHMTHasi BOJSIHA, MOCKOMNOSSpM3oBaHHas (Unn JIMHENHO-
nonspu3oBaHHas) 3rIeKTpoMarHuTHas BOJSTHA, NSIOCKOCTb nonsipnsaumm
3ANEKTPOMAarHUTHON  BOJSTHbI, (PPOHT  BOSHbI, flyd, PagMoCBA3b, MOAYNAUUA W©
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aeMoaynaumnsa curHana, BTOPUYHbBIE 3NEKTPOMAarHUTHbIE BOSIHbI, MOHOXpOMAaTUYecKas
BOSIHA, KOrepeHTHble BOSIHbI M WCTOYMHUKKW, BPEMA U OfiMHa KOrepeHTHOCTMU,
NPOCBETMEHNE ONTUKN;

— p[aBaTtb onpegeneHus uandeckux BenuyuH: cuna Toka, JOC, conpoTuBneHue
NPOBOAHMKA, MOLLHOCTb 3fIEKTPUYECKOro TOKa, SHEPrus MOHM3aunn, BEKTOP MarHUTHOWM
WHOYKUMKW, MarHUTHBLIN NOTOK, cuna Amnepa, cvna JlopeHua, MHOYKTUBHOCTb KOHTYpa,
MarHMTHas MNPOHMLUAEMOCTb cpefbl, KO3(PPULMEHT TpaHCcHOpMauuu, OSIMHA BOJSIHbI,
NMOTOK 3HEpPrMM W MMAOTHOCTb MNOTOKA 9QHEPrMM  3MEKTPOMArHUTHOM  BOJHbI,
WHTEHCUBHOCTb 3NEKTPOMAarHUTHOMN BOSTHbI;

— 0OBACHATL: YCNOBUS CyLLECTBOBaHUSA 3MNEKTPUYECKOro ToKa, MPUHUMMbLI nepenadu
9NEKTPO3HeprMm  Ha  BonbluMe  pacCTosAHWS,  3aBUCMMOCTb  WMHTEHCUBHOCTU
9NEeKTPOMarHUTHOM BOSHblI OT PacCTOSHUSA OO MCTOYHUKA WU3NYYEeHWA U ero 4acToTbl,
Ka4yeCTBEHHO SABMEHUS OTPaKEHUS N NPEernoMIIEHMS CBETOBbIX BOJSH, SIBIIEHME MNOJSTHOMO
BHYTPEHHEIO OTPaXKeHUS;

— bopmynumpoBaTb: nNpaBuno GypaB4yvka, NPUHLUMM CYNnepno3nLnum MarHUTHbIX NONewn,
npaBuno NeBON Pyku, 3akoH AmMnepa, 3akoH Papagesa (3NEKTPOMarHUTHOM UHOYKUUN),
npasuno JleHua, npuHumMn NonreHca, 3aKkoH OTPaXKeHUs1, 3aKOH NPENoOMIEHNS;

— OnuCbIBaTb: OEMOHCTPAUMOHHBIA OMbIT Ha NocrnegoBaTeribHOE M napannenbHoe
COeaVHEeHNs NPOBOOHUKOB; TEMfoBOEe [AENCTBUE ONeKTPUYEeCcKoro TOKa, nepenady
MOLLHOCTM OT UCTOYHMKA K NOTPebunTento; CaMOCTOATENbHO NPOBEAEHHbIN IKCNEPUMEHT
No M3MEPEHUD CUMbl TOKA U HanpshKeHUs C MOMOLLBbID amnepMeTpa M BONbTMETPA;
dyHOameHTanbHble uU3Myeckue onbiTbl JpcTeda M Amnepa, OEMOHCTPaUMOHHbIE
onbITbl Papageda ¢ KaTywKaMn U NOCTOAHHBIM MarHUTOM, SIBfiEHWE 9NeKTPOMarHUTHOM
WHOYKUWW; MEXaHU3M OaBIieHUS 3NIEKTPOMarHUTHOW BOSIHbI,

— NpuMBOAUTL NPUMEpPbI UCMOMb30BaHUS SBMAEHUA SNEKTPOMarHUTHOM WHOYKUUK B
COBPEMEHHOW TeXHWKe: AeTeKTope MeTarnfna B adpornopTy, B rnoesge Ha MarHUTHOM
nogywke, 6biToBbix CBY-nevax, 3anmcu wn BocnpousBedeHun uHGoOpmauuu, B
reHepaTopax NepemMeHHOro ToKa;

— n3yyaTb ABMXEHME 3apsXKeHHbIX YacTuL, B MarHUTHOM More;

— nccnefoBaTh: 9NeKTponNu3 ¢ NomoLlbio 3akoHoB Papaged, mexaHnam obpasoBaHuA
N CTPYKTYpPY pafuaLMOHHbIX MOSCOB 3emniv, MpPOrHo3npoBaTb W aHanuMamMpoBaTb WX
BNUSIHWE Ha XN3HEOEeATEeNbHOCTb B 3€MHbIX YCITOBUSIX;

— Mcnonb3oBaTth 3akoHbl OMa Ans O4HOPOLAHOro NPOBOAHMKA M 3aMKHYTOM Lienu, 3aKOH
[bxoyna—IJleHua ana pacyeTa anekTpudeckmx Lenen;

— KnaccudumumpoBaTb AnanasoHbl HYaCcTOT CNEKTPa SNEKTPOMAarHUTHbIX BOSH;

— [JenaTtb BbIBOAbl O PaCMOSIOXEHUN AUPPAKUMOHHBIX MUHUMMYMOB Ha 3KpaHe 3a
OCBELLEHHON LLUENbIO;

— TMPUMEHATb MOMyYeHHble 3HaHua Ana 6e3onacHoro MCNoNb3oBaHUA ObITOBbIX
NpnbopoB M TEXHUYECKUX YCTPONCTB — CBETOKOMNMPOBANbHON MallWHbl, 06bACHEHUSA
HEN3BECTHbIX paHee 3NEKTPUYECKUX ABNEHUN, PELLUEHUS NPaKTUYECKNX 3aaau.
KsaHToBas dusunka. dM3mka atoma M aTOMHOro sigpa

MpeameTHble pe3ynbTaTbl OCBOEHUSI TEMbl NO3BOMSIOT:

— [JaBaTtb onpeaeneHnsa noHATUN: oTodddeKT, paboTa Bbixoda, POTOINEKTPOHBI,
dOTOTOK, KOPMNYyCKyNAPHO-BOSTHOBOW Ayann3Mm, 3HEPreTUYECKUA YPOBEHb, NIMHENYaTbIn
CMEeKTpP, CNOHTAHHOE W MHOYLMPOBAHHOE U3ryvyeHue, nasep, UHBepCcHast HacesrleHHOCTb

7



3HEepreTU4YecKoro ypoBHS, MeTacTabunbHOEe COCTOSAHME, MPOTOHHO-HENTPOHHAA MoAesb
Aagpa, M30TONbl, PagMoakTMBHOCTb, anbda- wu  6GeTa-pacnag, ramma-msnydveHue,
NUCKYCCTBEHHAs! PaanoaKkTUBHOCTb, TEPMOSIAEPHbIA CUMHTE3, 3fIEMEHTapHble YacTuLubl,
dyHOaMeHTanbHble  4YacTuubl, aHTU4acTULa, aHHUIMUAAUMS, JNEenTOHHbLIN  3apsa,
nepeHocYMK B3anMoaencTems, 0apmoHHbIN 3apsag;

— [JaBaTb onpegeneHns (pUan4ecknx BENUYWUH: yaernbHasi SHeprust CBA3W, nepuoj
nonypacnaga, akTUBHOCTb pPaAMOaKTUBHOIO BeLWecTBa, 3SHEepreTUYeckuin BbIXo4
A0EepHON peakuuun, KOSP@PULNEHT pasMHOXEHNA HENTPOHOB, KpUTUYECKas Macca, Jo3a
MOrMNOLLEHHOIO U3NyYeHus;

— HasblBaTb OCHOBHbIE MOJSIOXXEHUS BOSIHOBOM TEOPUW CBeTa, KBAaHTOBOW rMNoTe3sbl
lMnaHka, Teopun atoma BOAOPOAA;

— dhopmynupoBaTtb: 3akoHbl doToadpdekta, noctynatbl bopa, 3akoH coxpaHeHus
GapuoHHoro 3apsaa;

— OUueHMBaTb ASIMHY BOSMHbI Ae Bbponns, COOTBETCTBYIOLLYH OBWKEHWUIO 3EKTPOHA,
KNMHETUYECKYID OQHEpPruio 3rekTpoHa npu  qoToaddekrte, ANUHY BOMHbI CBETA,
ncnyckaemoro atToMoM BoOA0OpoAa;

— onucbiBaTb MNpUHUMNManbHyl0 cxeMy onbiTa Pesepdopaa, npeanoxmeLuero
nnaHeTapHyt0 MoOAernb aToMa;

— 006BACHATDL NPUHLMN OENCTBUA Nasepa, SAEPHOro peakTopa;

— CpaBHMBATb U3Ny4YeHue nasepa Cc UsrnyyYyeHnem gpyrmx UCTOYHMUKOB CBETa;

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

— MpPOrHO3MpoBaTb KOHTPOSIMPYEMbIN €CTECTBEHHbIN pagnauuoHHbIM (POH, a Takke
paumoHanbHoe NpPUMPOAONOSib30BaHNE MNP BHEAPEHUN yNpaBnseMoro TepmMosgepHoro
cuHTesa (YTC);

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

— OnucbIBaTb CTPYKTYPY afpOHOB, LIBET 1 apOMaT KBapPKOB;

— MpVBOANTb NPUMeEPbI ME3OHOB, MMMNEPOHOB, MMIOOHOB.

Jsontounsa BeceneHHon

MpeaomeTHble pe3yrbTaTbl OCBOEHMSI TEMbI MO3BOSSAOT:

— [aBaTb onpeerieHns NOHATUN: aCTPOHOMUYECKNE CTPYKTYpbIl, NaHeTHasa cuctema,
3Be3fa, 3Be3HOE CKOMJIeHWe, ranakTuUKW, CKOMMEeHME W CBEPXCKOMMEeHuEe ranakTtuk,
BceneHHasn, ©Oenbin kapnuk, HENWTPOHHasi 3Be3da, uYepHas nAblpa, KpuTuyeckasi
nnoTHocTb BceneHHom;

— VHTEpPNpeTUpoBaTh pe3ynbTaTbl HAabNaeHM Xabbna o pasberaHnum ranakTuk;

— KnaccuduumpoBaTb OCHOBHble Mepuoabl aBonouum BceneHHon nocrne bonbLlioro
B3pbIBa;

— npeacTaBnATb nocnefoBaTenlbHOCTb 0Bpa3oBaHMS MNEPBUMYHONO BellecTBa BO
BceneHHon;

— 00bACHATL npouecc aBonwouMM 3Be3q, obpasoBaHua u asonouum ConHeuvHown
CUCTEMBI;

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

BbinyckHuk Ha 6a3080M ypoO8He rMoJsly4um 803MOXHOCMb Hay4YUmbCSi:



* IOHUMamp U O6BSCHSMb Ues10CmHOCMb (bu3udecKol meopuu, pasnu4ame epaHuubl
ee rnpuMeHUMocmu u Mecmo 8 psidy Opyaux ¢husudeckux meopuu;

* gradempb rpuemamu [OCMPOEHUS meopemuyeckux OoKa3amesibCme, a makxe
Mpo2Ho3upo8aHusi 0cobeHHocmel rnpomekaHusi husu4eCcKUX serieHull U rnpoueccos8 Ha
OCHOBE MoJTy4eHHbIX Meopemu4YecKux 8bI80008 U oKa3amersibCcms;

* Xapakmepu3ogamb CUCMEMHYI C8513b MeX0y OCHOB80Moa2aroWuMu  HayYHbIMU
MOHSAMUSIMU: MPOCMpPaHcmMeo, 8peMsi, Mamepus (sewecmeo, nose), 08UXeHue, cuna,
3Hepaus;

* 8bl08Ueamb 2uUNMoOmMe3bl Ha OCHO8E 3HaHUSI OCHOBOroIa2aruWux @u3UYeCcKUX
3aKoHOMepHocmel U 3aKOHO8;

* caMoCcmosimeribHO ry1aHupos8ams U rpogooumb (hu3u4ecKUe 3KCrnepuUMeHmsl,

* Xapakmepu3zogampb 2arobasnbHblie pobnemel, cmoswue rneped 4es108e4ecmeom:
3Hepeemuyeckue, CbIipbEBble, 3KO/02UYecKue U posib (bU3UKU 8 peleHUU 3mux
npobnew,

* pewamsb fpPakmMuKo-OpUEHMUPOBaHHbIE Ka4YeCmeBEeHHbIe U pacyemHble ¢husudeckue
3adayu ¢ 8bI60poM cbusudeckol MoOesu, UCrorb3ys HECKOMbKO ¢hbU3UYECKUX 3aKOHO8
unu opmyr, CeA3bI8alOUUX U3BECMHbIE (hU3UYECKUE B€e/IUYUHbI, 8 KOHMmeKcme
MeXrpeOMemHbIx cesizel;

* 06BACHAMb NPUHUUNbI pabomel U XxapakmepucmuKku U3yYeHHbIX MawuH, npubopos u
mexHU4YecKux ycmpoucmes;

* 06BACHAMb YCr08US MPUMEHEHUs1 ¢huaudeckux modenel npu peweHuU uau4eckux
3a0ay, Haxo0umb adekeamHyto MpeorioXeHHoU 3adadye QU3UYECKY0 MOOersb,
paspewamsb rpobrieMy Kak Ha OCHO8E UMEIUWUXCS 3HaHul, mak u npu rnoMouu
Memod0o8 OUEHKU.

COOEPXAHUE YYEBHOI'O NMPEAMETA

«Tabnuua pacnpegeneHus KonmyecTtsa 4acoB»
Ha YpOBHE COMOCTaBMNEHMS YacoB B NPUMEpPHON U paboyei nporpamme

No KonuyecTtBo 4yacoB | KonnyecTtBo 4YacoB
n /;I Paspgensbl, Tembl Nno aBTOPCKOM no pa6ouyen
nporpammve nporpammve
ANEKTPOOUHAMUKA 21 21
1.1 |[TOCTOSAHHBIN SNEKTPUYECKNIN TOK 9 9
MarHuTHoe none 6 6
.3 |OneKkTpomarHeTmsm 6 6
2 |QNNEKTPOMATHUTHOE 21 21
NU3NYYEHUE
2.1 |N3ny4yeHune n npuém 5 5
9NEKTPOMarHUTHbIX BOSTH paguo- un
CBY-gnanasona
2.2 |BonHoBble cBOMCTBA cBeTa 7 7
2.3 |KeaHTOBaga Teopu4 9 9
3NEKTPOMarHUTHOro U3ry4yeHns un
BeLlecTBa
3 |®U3UKA BbICOKUX SHEPIMUA 8 8




No KonnyecTtBo yacoB | KonnyectBo 4YacoB
n I|-1 Paspenbl, TeMbl Nno aBTOPCKOM no pa6ouyen
nporpamme nporpamme
3.1 |dnsmnka atomHoOro sapa 5 S)
3.2 |OnemeHTapHble YacTuubl 3 3
4 |3NIEMEHTbI ACTPO®U3UKU 4 4
4.1 |9Bontouna BceneHHon 4 4
5 |OBOBLUAKOLWEE NOBTOPEHUE 13 12
6 |PE3EPB 3 -
UToro 66 66
Y4yebOHO-TEMAaTUYECKUN NNaH
KonunyecTtBO 4acoB
Ne HasBaHue Tembl obwe KP P
e
1. | ANEKTPOOANHAMUMKA 21 1 1
2. | AJIEKTPOMAITHNTHOE N3NYYEHUE 21 2 2
3. | ®U3NKA BbICOKUX SHEPTUW 8 - -
4. | SJIEMEHTbI ACTPO®UN3NKN 4 - -
5. OBOBLWAKLWEE NMOBTOPEHNE 12 - -
UToro 66 3 3

ANEKTPOOUHAMMUKA (21 4)

NMocToAHHbLIN 3aneKTpuyecknm TokK (9 4)

ONEKTPUYECKNI TOK. YCNOBUS BO3HUKHOBEHMUS anekTpuyeckoro Toka. Cuna toka. CBssb
CUNbl TOKa C HarnpaBieHHOW CKOPOCTbI0. MOCTOAHHLIN 3MEKTpUYecKknn TOoK. Ycrnosue
CyLLEeCTBOBaHMSA MOCTOSIHHOrO ToKa B NpoBoAHuKe. MICTOYHMK Toka. [anbBaHUMYecKui
AIEMEHT.

CTopOHHME cunbl. [IBMKeHME 3apsikKeHHbIX YacTuy, B UCTOYHMKE Toka. OC MCTOYHMKa
ToKa. HanpsikeHue.

OpgHopoaHbI NPOBOAHUK. 3aBUCUMOCTb CUIbl TOKa B MPOBOAHMKE OT MPUNOXEHHOrO K
HEMY HanpsKeHUs.

ConpotueneHne npoBogHuka. 3akoH Oma gna ogHOpOAHOro npoBoaHuKa. BonbT-
amnepHas xapakTepucTuka NnpoBOAHMKA.

3aBNCUMOCTb  COMPOTUBNEHMS OT rEeOMETPUYECKMX pa3MepoB W  MaTepuana
npoBoAaHUKa. YaenobHoe conpoTtuBneHne. Peauctop. [lpoBoAHMKUW. 3aBUCUMOCTb
yOenbHOro ConpoTUBIEHMS NPOBOLAHMKOB OT TeMnepaTypbl.

CeepxnpoBoanmocTtb. [lonynpoBogHWKKU. 3aBUCMMOCTb YAESIbHOMO COMPOTUBIEHUS
NnosynpoBOAHUKA OT TeMnepaTtypbl.

CoeavHeHna nposogHukoB. O6uwee conpoTuBreHMe npu  nocnegoBaTenbHOM
coeaHeHun NPOBOOHMKOB. MapannenbHoe coeanHeHne NPOBOOHMKOB.
'maopoavHamuyeckas aHanormsi nocrniegoBaTesibHOro M napanfienibHoro CoeaAnHEeHUN
npoBogHuKoB. CMeLlaHHOe CoeanHEHME.

3amKHyTas uenb C MCTOYHMKOM Toka. 3akoH Oma ans 3amkHyTom uenu. Cuna Toka
KOPOTKOro 3amblikaHus. LiIndpoBble n aHanoroBbie aniekTpuyeckme npmbopsl.
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AmnepmeTp. BonbTmeTp. BknoyeHne amnepmeTpa u BorbTMeTpa B Uenb. PaboTta
anekTpuyeckoro Toka. MexaHnam HarpeBaHUs KPUCTarsIM4eckonW peLueTku npu
NPoOTEKaHNN 3nekTpuyeckoro Toka. 3akoH [hxoynsa-JleHua. MOWHOCTb 3MEKTPUYECKOro
TOKa.

OnNeKTpPonnUTbl. ANEKTPONUTUYECKasn guccounaums.

Anektponus. 3akoH Papages. NpuMeHeHne aneKkTponn3a B TEXHUKE.

MarHuTHoe none (6 4)

lMocTosiHHbIE MarHuTbl. MarHutHoe none. CunoBble NMHUMM MarHUTHOro nons. OnbIT
Opctena. Bektop marHutHOM umHAaykuuu. [NpaBuna OypaBuvka M nNpaBoOW pyku AN
npsmoro Toka. [lMpuHumn cynepnosuumun. lNpaBuno OypaBynka ANA BUTKA C TOKOM
(koHTypHOro TOKa). JIMHUM MarHUTHOW MHAYKUMW. MarHuTHoe norne — BUXPEBOE More.
'Mnote3a Amnepa. 3eMHON MarHeTu3Mm.

3akoH Amnepa. NMpasuno neeson pykn. Moagynb BEKTOpa MarHUTHOM MHAyKumMn. EgmHmua
MarHUTHOW uHaykumm. OgHopoaHoe MarHuTHoe nose. Cunbl, AEUCTBYOLWNE HA pamMKy C
TOKOM B O4HOPOAHOM MarHUTHOM rore.

CobctBeHHass wuHAyKums. [MpuvHUMNManbHOE YCTPOWCTBO — 3NEKTPOU3IMEPUTENBHOIO
npubopa wu anektpogsuratens. Cwuna JlopeHua. Hanpasnenue cunbl JlopeHua.
MpaBuno nesown pyku. [INOCKMe TpaeKkTopun [LOBUMXKEHUS 3apsPKEHHbIX YacTuy B
OLHOPOAHOM MarHMTHOM norsie.

[BMXXeHe 3apsiKeHHbIX 4acTuy, B OAHOPOAHOM MarHUTHOM none*. OcobeHHOCTH
ABWKEHUS 3apsiKeHHbIX YacTul, B HEOAHOPOAHOM MarHUTHOM nose*.

OnbIT AMnepa ¢ napannenbHbiMY NpoBOAHMKaMKU. [1OTOK MarHUTHOM nHAaykuun. PaboTta
cunbl AMnepa npuv nepemeweHMM npoBOAHMKA C TOKOM B  MarHUTHOM nore.
MHOYKTUBHOCTL KOHTYpa C TOKOM. JHEpPrns MarHuTHoro nonsd. [eomeTpuyeckas
WUHTepnpeTaumst 3HepPrum MarHUTHOMO NOJISt KOHTYpPa C TOKOM.

AnekTpomarHeTusm (6 4)

PasgeneHune pasHOMMEHHbIX 3aps4oB B NPOBOAHMKE, OBUXKYLLEMCHA B MarHUTHOM Mnose.
S0C vHaykumm.

OneKkTpoMarHUTHas UHAYKUMS. 3akoH aneKkTpoMarHUTHOM uHaykumu. MNMpasuno JleHua.
OnbITbl ®apages ¢ KaTywKaMn U ¢ NOCTOSAHHBIM MarHUTOM. CaMOUHAYKUUS.

O0C camomHaykumn. TOKM  3aMblkaHMsi W pasMblkaHus.  TpaHcdopmaTtop.
KoadpdpumumeHT TpaHcdopmauuun. [NoBbiWaWmMn 1N NOHWXaLWMA TpaHCcopMaTopbl.
OneKkTpoMarHUTHas UHOYKUMS B COBPEMEHHOWN TEXHUKE.

O0C B pamke, Bpawawwencas B OAHOPOOHOM MarHMTHOM none. [eHepaTtop
nepemMeHHoro Toka. [loTepu SnNeKkTpoaHeprMm B NMHUAX anekTponepedayn. Cxema
nepegayv aNeKTpo3IHeprnum NoTpeduTento.

3apsigka  KoHOeHcaTopa. Tok  cmelwleHus.  MarHuToanekTpudeckass MHOYKUMS.
EmkocTHoe conpoTtuBneHve. KonebaTenbHbli  KOHTYp. OHEpProobMeH  mexay
9NEKTPUYECKUM U MarHUTHbiM nonsMu. [leprnon  COBGCTBEHHbBIX FApPMOHUYECKMX
koneb6aHui.

ANEKTPOMAITHUTHOE U3NYYEHMUE (21 v)

N3nyyeHue u npuem aneKTpoOMarHMTHbIX BOSH paguo u CBY-guanasoHa (5 4)
OnbiT epua. JnekTpomMarHutHas BomnHa. W3nyyeHve 3nekTpOMarHUTHbLIX BOJIH.
[MNOTHOCTb SHEPrNKN SNEKTPOMAarHUTHOro Nons.
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bBerywas rapMoHunyeckasi anekTpomMarHutHas BosiHa. [nvHa BOMHbl. YpaBHEHUs AO5is
HaNPsPKEHHOCTM  AMEKTPUYECKOro Mons M MHAYKUMS MarHutHoro nonst Gerywen
rapMOHMYECKOW BOSHbI. MNMonspusawumsi BOMHbI.

lMnockoCcTb  nondpusauun  3ANEKTPOMArHUTHOM  BOSIHbl.  ®POHT  BOMHLI.  Jlyu.
MHTEeHCMBHOCTL  BOMHbI.  [1OTOK  3Heprm M NAOTHOCTb  MOTOKa  3HEeprum
3NEeKTPOMarHMTHON BOMHbI. 3aBUCUMOCTb UHTEHCUBHOCTU 3fIEKTPOMArHUTHOW BOSHbI OT
PacCTOAHUSA OO UCTOYHMKA U3ITYYEeHUS N ero YacToTbl.

[laBneHune anekTpomMarHMTHOW BOSHbI. CBA3b AaBNEeHUs INEeKTPOMarHUTHOW BOSTHbI C ee
WHTEHCUBHOCTbID.  IMNynbC  anekTpomMarHUTHOM  BOMHbl.  CBA3b  MMMyrnbCca
31EKTPOMarHUTHOM BOJTHbI C MEPEHOCUMON €10 IHEPTUEN.

IOnanasoH 4yactoT. [paHvubl AManasoHOB  AfIMH  BOMIH  (4acTOT)  cnekTpa
9NEKTPOMarHUTHbIX BOMMH W OCHOBHblE WMCTOYHUMKM WU3MyYeHUS B COOTBETCTBYIOLLMX
AnanasoHax.

MpuHuMnbl paguocsasn. Bugbl pagnoceasn: paguoTtenerpadHas, paguotenieoHHas u
paguoBellaHve, TeneBuaeHue, paguonokauusa. Paguonepegada. Mogynsauma curHana.
Pagunonpuem. lemogynsaumnsa curHana.

BonHoBble cBOMCTBa cBeTa (7 4)

BonHa Ha noBepxHOCTU BOAblI OT TOYEYHOro WUCTOYHMKA. PPOHT BOMHbLI. [MpnHUMN
lonreHca. HanpasneHue pacnpocTpaHeHust PPOHTa BOSIHbLI. 3aKOH OTPaKeHUs! BOJSTH.
MpuHUMN o6paTUMOCTK nyden. 3epkanbHoe n ouddy3HOe OTPaKeHNE.

3akoH npenomMmnenHna BOMH. ADCONIOTHbIA MNOKasaTenb nNpenomMneHns cpegbl. 3akoH
npenomnenus. [llonHoe BHYyTpeHHee oTpaxeHue. BonokoHHasa onTtuka. [Oucnepcus
ceeTa. BocnpusaTtue n BocnpounssegeHue LBeTa.

CnoxeHne BOMH OT HeE3aBUCUMbIX TOYEYHbIX WCTOYHUKOB. WHTepdepeHuns.
KorepeHTHble BOSHbL. Bpemsi uU AnuHa KOrepeHTHOCTU. YCroBUST MWHUMYMOB U
MakCUMyMOB Npu MHTepdepeHummn BoSH. [eomeTpuyeckasa pasHoCTb xoha BosiH. OnbIT
FOHra. Cnocobbl nony4yeHns KOrepeHTHbIX WCTOYHUKOB. WHTepdhepeHumss cBeta B
TOHKMX MNneHkax. [pocBeTneHne onTuku.

HapyLueHvne BonHoBOro opoHTa B cpeae. dudpakums.

MpuHumn MNonreHca—PpeHens. Oudpakums ceeTa Ha wenun. 3oHa PpeHensd. Ycnosus
ANdPaKUNOHHBIX MMHUMYMOB U MakCUMyMOB. [udpakLumMoHHas peLueTka.

KBaHTOBas Teopusi anekTpoMarHMTHOro usny4eHus u Bewectsa (9 4)

KBaHToBadg rmmnoTte3a [lnaHka. ®oToH. OCHOBHblE (u3NYecKne xapakTepucTUKK
doToHa. PoTtoadpdekT. OnbiThl CTONeToBa. 3akoHbl hoToaddekTa. PaboTa Bbixoaa.
YpaBHeHMe OJnHWTEeNHa ana d¢oTtoaddekta. 3aBUCMMOCTb KMHETMYECKOW SHEPrnn
hOTOINEKTPOHOB OT YACTOThI CBETA.

KopnyckynsipHble 1 BOMHOBbLIE CBOMCTBA DOTOHOB. KOpnyCKynspHO-BOSIHOBOW Ayanuam.
Ovdpakumna oTaenbHbiX OTOHOB. [MnoTe3a ge bpownng. OnuHa BonHbl ae bpounns.
CooTHowweHne HeonpeaeneHHocTewn [rennseHbepra.

OnbiT Pesepdopaa. MNnaHeTtapHas mogens atoma. Pasmep atomHoro sigpa. lepBbii
noctynat bopa. NMpaBnno kBaHTOBaHUA opbut bopa. SHepreTM4ecknin ypoBeEHb.
CBoboaHble W CBSI3aHHblE COCTOSIHMSA 93NEKTPOHA. JHeprust moHmsauuu. BTtopown
noctynat bopa. Cepuun nanydyeHna atoma Bogopoga. Bugbl nanydyeHuin. JinHenvatbin
cnekTp. CnekTpanbHbIN aHanu3 n ero NPUMeEHeHe.
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MornowieHne wn wnsnyyeHne cBeta artomamun. CMOHTAHHOE W  UHOYUMPOBaHHOE
nanydvexue. lNpuHUMN gencTeus nasepa. VIHBepcHasi HaceneHHOCTb JHepreTU4ecKnx
ypoBHeW. NpumeHeHne nasepos.

®U3UKA BbICOKUX SHEPIUA (8 u)

Pusnka atomHoro sapa (5 4)

MPpOTOH © HeWUTPOH. [TPOTOHHO-HEUTPOHHAA Mogenb aapa. Wsotonbl. CunbHoe
B3aMMOOeNCTBNE HYKIOHOB.

CocTtaB 1 pasmep agpa. YaenoHasa aHeprusi cBssn. 3aBUCMMOCTb YAESNTbHOW 3Heprnm
cBA3NM OT MaccoBoro uucna. CuHTe3 v pgeneHve spgep. PagvoakTuBHOCTb. Bugbl
pagnoakTuBHoCcTU. PagunoaktmBHbIn pacnad. Anbga-pacnag. beta-pacnaa. Namma-
nsnyyenune. llepuog nonypacnaga. 3akoH pagMoOaKTMBHOIO pacnaga. AKTUBHOCTb
pagnoakTMBHOMO BELLECTBa.

HeneHne sapep ypaHa. LUenHaa peakums penenuns. CKOpPOCTb LIEMHOW peakuuu.
Kputnyeckasa macca. ApepHbin peaktop. AToMHas anektpocTaHums (ASC). ApepHas
6esonacHocTb ASC. TepmosaepHble peakumun. YnpaBnsembli TEPMOSLEPHbIA CUHTES.
AnepHoe opyxne*.

AToMHas u BogopogHaa 6omb6bl*. BosgenctBne paavoOakTUBHOIO WU3NyyYeHUs Ha
BeLecTBO. [103a NOrnoLeHHOro N3ny4yeHns n ee eanHuua.

KoadhdnumneHT oTHOCUTENBHOM BUONOrMYECKON aKTUBHOCTU (KO3 ULMEHT KavyecTBa).
OKBMBaNeHTHas 403a MOrfoLWeHHOro n3ny4yeHusi. ECTeCTBeHHbINn pagnaunoHHbli (oH
AnemMeHTapHble YacTuubl (3 4)

OnemeHTapHasa Jyactmua. PyHgameHTanbHble YacTuubl. PepMmnoHbl U 6030HBbI. MprHLMN
Maynn. AHTnyactuubl. Npoueccbl B3aumonpeBpalleHna dactuy. JlentoHbl*. Cnaboe
B3aMmogenctene nentoHoB*. Knaccudpukaumss agpoHoB*. Me3oHbl M ©GapuoHbI*.
Moarpynnbl 6apUOHOB: HYKMOHbI WM TUNEPOHbI*. 3aKkoH COXpaHeHus 6apuoHHOro
3apsga*. CtpykTypa agpoHoB*. KBapkoBas runotesa ['ennmaHa v LiBenra®. Ksapku n
aHTMKBaPKN®. XapakTepUCTUKN OCHOBHbIX TUMNOB KBAPKOB: CMVH, 3NIEKTPUYECKUIA 3apsa,
BGapuvoHHbIV 3apsag®. ApomaTt®. LiBeT kBapkoB*. dyHOaMeHTanbHble YacTuLbl™.
Baanmogenctame kBapkoB®. [TIHOOHbI*.

QJNIEMEHTbI ACTPO®PU3UKHU (4 v)

Jsontouus BeceneHHou (4 4)

AcTpoHOMUYecKkue CTpykTypbl. PasberaHue ranaktuk*. 3akoH Xabb6na*. KpacHoe
CMeLleHne crnekTpanbHbiX NnHu*. Bo3pacTt BeceneHHon®. bonbon B3pbiB*. OCHOBHbIE
nepuonbl aBonoumm BceneHHon™.

O6pasoBaHune ranaktuk. BosHUKHOBEHME 3Be3d. OBOMOLNA 3BE€34 PasfnUYHOM MaccChl.
CuHTE3 TAXKEenbIX XUMUYECKMX ISIIEMEHTOB. XUMWUYECKMA COCTaB MEX3BE3OHOro
Bewlectea. O6pasoBaHue npoto-ConHua W rasonbINeBoro  Aucka. JBOMOLMS
rasonbIiNeBoro gucka.

MnaHeTesaumanun. O6pasoBaHue 1 3BONKOUMS MMaAHET 3eMHOW Tpynnbl U MNMaHeT-
ruraHToB. Mopgenbs ®pugmaHa*. Kputudeckaa nnotHocTb BceneHHon®. byayuiee
BceneHHon*

OBOBLUAKOLWEE MNOBTOPEHMUE (12 v)
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TemaTnuyeckoe NnaHMpoOBaHMUe C YKa3aHMEM KOnuyecTBa 4acoB, OTBOAMMbIX Ha
OCBOEHMEe KaXXaon TeMbl

LleneBble
Ne npuopuTeThbl C el
npuembl c yyetom | Kon-Bo
YpOK Tema ypoka y4yeTom nporpaMmb! 4ACOR
a nporpamMmmbl
BOCNUTaHUA
BOCNUTaHUSA
ANEKTPOOUHAMUKA
(21 v)
MocTosAHHbIN
aneKkTpu4yeckMm ToK (9
4)
1 WMHcTpyktaxk no  Thb. | 1. 1. Mopoepxka; 1
OnekTpuyeckuni Tok. | YcTaHoBneHue nooLpeHune.
Cwvna Toka AOBEpPUTENbHbIX | 2. noabop
2 CTOunMK ToKa 5 | OTHOLLeHNI COOTBETCTBYHOLLMX 1
. mMexay TEKCTOB ans
SneKTpuHeckon  UeM. | yyyrenem v ero | utenns, 3agay ans
SAC yYyeHuKamu, peLueHuns,

3 3akoH Oma Ana | cnocobeTByOWN | NPOBIEMHbIX 1
OAHOPOOHOro X MO3UTMBHOMY | CUTyauuin ans
NPOBOAHMKA (yyacTka | BocnpuaTuio obcyxaeHns B
uenw) yyalmmmcs Krnacce.

4 3aBUCMMOCTb yAernbHOro | TpeboBaHuin n 3. 'pynnoBsas 1
COMpPOTUBNEHUSA npockb yuntens, | pabota
NPOBOLHMKOB N | NPUBNEYEHNIO MX
NonynpoOBOAHUKOB OT | BHUMAHUSA K
Temnepartypbl obcyxnaemon

5 CoeanHeHus Ha ypoke 1
NPOBOLHMKOB NHopMauuu,

6 3akoH Owma ANa | aKTUBU3aLUKN UX 1
3aMKHyTOM Lenu no3HaBaTesibHON

7 N3mepeHune cunbl Toka 1 | AeATESNTbHOCTM. 1
Hanps>XeHust 2.

8 Tennosoe fencteue | Vicnonb3osaHune 1
TOoKa. 3akoH ﬂx(oyng- BOcCnuTaTeslbHbIX
NeHua BO3MOXHOCTEM

9 KoHTponbHas paboTa coaepxaHus 1
Ne1 «MoCTOSIHHBIN y4ebHoro
3NIEKTPUYECKNI TOK» npegmeTta

3. NpumeHeHne

Ha ypoke

NHTEpPAaKTMBHbIX

dopm paboThl

yyawmxcs
MarHutHoe none (6 4)

10 | MarHuTHOe 1. MNpueneyenune | 1. NHnunnposaHue 1
B3aMMOAENCTBUE. BHUMaHMS obcyxaeHns
MarHuTtHoe none | yvyawmxcs K yyebHon
3NEKTPUYECKOro ToKa LLEHHOCTHOMY npo6nemsi;

11 JINHUK MarHUTHOWM | acnekTy 2. lemoHcTpaumsa 1
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LleneBble

MeToabl n
Ne npuopuTeThbl C
YpOK Tema ypoka yHeTOM npuemsbl ¢ yyetom | Kon-Bo
a nporpammbi nporpaMmmbi yacosB
BOCNUTaHUSA
BOCNUTaHUS
NHOYKUNN n3yyaembix Ha AeTaM NpUMepoB

12 | denctBne  MarHUTHOrO | YpOKax sABfieHWUn, | OTBETCTBEHHOrO, 1
NMONs Ha MPOBOAHMK C | OpraHu3auns X | rpaxkgaaHckoro
TOKOM paboTbl C noseaeHus,

13 | [leicTBe  MarHWTHOro | MOry4aemoun Ha | NPosiBMNeHNs 1
nons Ha AOBWXyLUMecs | Ypoke yenosekonobus n
3apsKeHHbIE YacTuLbl coumanbHo nobpocepaeyHoCTH

14 B3anmopencteue 3Ha4YMMon : 1
ANEKTPUYECKUX  TOKOB. | MHOpMaLMEN. 3. OpraHunsaumns
MarHuTHbIN NOTOK 2. wedpcTBa

15 OHeprus MarHuTHoro | /icnonb3oBaHne | MOTMBMPOBAHHbIX U 1
nons Toka BOCNUTATENbHbIX | 9pYANPOBAHHbIX
AneKTpomMarHeTusm (6 BO3MOXHOCTEM ydHawmnxca Hag nx
y) coaepxaHus HeycnesarLWMMn

16 |3OC B NpPOBOAHUKE, yyebHoro OHOKIacCHMKaMN. 1
ABumxyLLemcs B | NPeAMETa
MarHUTHOM rorne 3. CoumarnbHo

17 | OnekTpomarHMTHas 3Ha4NMbIN ONbIT 1
MHAYKUMS COTpyAHM4ecTBa

18 | CamounHayKums U B3aMHOW 1

19 | Ucnonb3oBaHue nomotyu 1
3NEeKTPOMarHUTHoOM
NHOYKUNN

20 | MarHuTo3nekTpuyeckas 1
NHOYKUNS

21 JTabopaTtopHas paboTa 1
Ne1 «W/3yveHne aBneHuns
3NEeKTPOMarHUTHOU
NHOYKUNNY
ANEKTPOMAIHUTHOE
N3NYYEHMUE (21 4)

MU3nyyeHne u npuém
3NEeKTPOMarHUTHbIX
BONH papguo- u CBY-
Avana3soHa (5 4)

22 OneKTpoMarHnTHbIEe 1. 1. Mopaepxka; 1
BOJHbI YcTaHoBneHue NooLLpeHMe.

23 | PacnpocTtpaHeHue [OBEpUTESbHbIX | 2. nopbop 1
9NEKTPOMAarHUTHbIX BOJH | OTHOLUEHWI COOTBETCTBYHLLNX

24 | DHeprusa, [aBneHue w | Mexay TEKCTOB ans 1
MMNynbC yuyuTenem n ero | YteHus, 3agad ans
SNEKTPOMAarHUTHbIX BOJTH | Y4EHMKaMmU, peLueHus,

25 | CnekTp cnocobeTeyowmM | NpobnemMHbIX 1
QNEKTPOMAarHUTHbIX BOMH | X MO3UTUBHOMY | cUTyaLuK ans

26 Pagno- n CBY-BonHbl B | BOCMPUATUIO obeyxaeHus B 1
cpefcTBax CBA3N yvyawmmmcead Knacce.
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LleneBble

Ne npuopuTeThbl C SISO
npuemsbl ¢ yyetom | Kon-Bo
YPOK Tema ypoka y4yeTom
- NpOrpaMMbi nporpamMmmbl YacoB
BOCNUTaHUA
BOCNUTaHUSA
BonHoBble cBoucTBa | TpeboBaHui U 3. [pynnoBas
ceeta (7 4) npocbb yuntens, | pabota
27 MpuHumn MNonreHca NPUBIIEYEHUIO UX 1
28 | lNpenomneHune BOJIH. | BHAMaHUA K 1
MonHoe BHYTpeHHee | 06Cyxaaemon
oTpaxeHue. [ucnepcus | Ha ypoke
cBeTa MHG OpMaLnu,
29 | VIHTepdepeHUns BOMH. | aKTUBU3aLINKN UX 1
B3aumHoe ycuneHue u | NO3HaBaTenbHOW
ocnabneHne BONMH B | AEATENbHOCTU.
NPOCTPaHCTBE 2.
30 KorepeHTHble UCTOYHMKMK Wcnonb3oBaHne 1
cBeTa BOCNUTATEIbHbIX
31 | Oudbpakums ceeta BO3MOXXHOCTEN 1
32 | NNabopaTopHass paboTta | COAEPXaHUA 1
Ne2 «HabniopeHve | Y4ebHoro
NHTEepdepeHuun n | NpeameTa
Avdbpakumy ceeTay 3. lNpumeHeHve
33 | KoHTponbHas paboTa Ha ypoke 1
Ne2 «BonHoBble NHTEPaKTNBHbIX
CBOICTBA CBETa» topm paboTbi
yyalmnxcs
KBaHTOBas Teopus
3NeKTPOMarHUTHOro
M3ny4YeHuA 1 BellecTBa
(9 4)
34 | doToadpdpekT 1. MNpueneyenuve | 1. NHnuuuposaHue 1
35 KopnyckynapHo- BHMMaHUSA obcyxaeHns 1
BOJTHOBOW Ayaniam yyalimxcs K yyebHon
36 BonHoBble cBoucTBa | ULEHHOCTHOMY npobnemsi; 1
yacTtuy, acnekTry 2. lemoHcTpauus
37 MnaHeTapHass  mopgenb | N3yYaeMmbiX Ha AeTam npumepos 1
aToma YypOKax SiBMEeHWI, | OTBETCTBEHHOrO,
38 Teopua atoma Bogopoga | OpraHn3auuns nx | rpaxnaHckoro 1
39 MornoLleHve n | pabotbi c ) noBeaeHuns, 1
nanyyeHve cBeTa | NoNydaemMoun Ha npoABrieHnsA
aToMOM ypoke yenosekono6UA n
40 | Naszep coumarnsHo pobpocepaeyHoCTH 1
41 | NNaGopaTopHas pa6Gota | 3Ha4MMOU ; 1
Ne3 «HabnopeHue | HPopmaupeit. | 3. OpraHnsauus
NIMHENYaToro n| 2 LedpcTBa
CMNOLLHOIo cnekTpos | /Icnonb3oBaHne | MOTUBMPOBAHHbIX 1
MCMyCKaHVs» BOCMMTATENbHbIX | 3PYANPOBAHHBIX
42 | KonTponbHas pabota BO3MOXHOCTEWN yyalmuxca Hag ux 1
Ne3 «KsaHToBasi Teopusi | COREPHKAHUA HeycnesatoLmMu
3MEKTPOMAarHUTHOrO yyebHoro OIHOKITaCCHUKaMW.
npegmeTa
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LleneBble

MeToabl n
Ne npuopuTeThbl C
YpOK Tema ypoka yHeTOM npuemsbl ¢ yyetom | Kon-Bo
. npOrpaMMB! nporpamMmmbl YacoB
BOCNUTaHUSA
BOCNUTaHUS
n3nyyeHuns u sewectsa» | 3. CounanbHo
3Ha4YMbIN ONbIT
coTpygHuyecTBa
N B3aMMHOM
NOMOLLM
PU3UKA  BbICOKUX
3HEPIUA (8 u)
Pusuka aTomMmHoro sapa
(5 4)

43 CocTaB aToOMHOro sigpa 1. 1. Mopaepxka; 1
44 | DHeprus CBA3M | YCTaHOBNEHWEe nooLLpeHue. 1
HYKITOHOB B si4pe [OBEpPUTENbHbIX | 2. noab6op
45 | EctecTBeHHas OTHOLLEHWI COOTBETCTBYHLLMNX 1
pagMoOaKkTMBHOCTb. 3aKOH | Mexay TEKCTOB ans
pagnoaKkTUBHOIO yyuTenem n ero | YteHus, 3agad ans

pacnaga y4yeHuKamu, peLueHus,

46 | ApepHas sHepreTuka cnocobceTeyoWwn | NPO6EMHbIX 1
47 | Buonoruyeckoe X MO3UTVBHOMY | CUTyaLuK ANS 1
aencTeune BOCMPUATUIO obcyxaeHns B

PaAnoaKTUBHbIX yvawmnmuncas Knacce.
N3Ny4YeHUn TpeboBaHun n 3. 'pynnoBas
AnemeHTapHble npocbb yuntens, | paborta
YyacTtumubl (3 q) npuBIrie4EHUO NX
48 | Knaccudmkaums BHUMA@HUA K 1
aneMeHTapHbIX YacTuy, | 0dcyxnaemoit
49 | JlenTOHbI M aapOHbI Ha ypoke 1
50 | BsaumopeiictBue MHopmaLmy, 1
KBAPKOB aKTUBM3aLMM NX
no3HaBaTesbHOM
AEeATENbHOCTN.
2.
Mcnonb3oBaHue
BOCMUTaATENbHbIX
BO3MOXHOCTEM
coaepxaHus
y4yebHoro
npeameTta
3. NMpumeHeHne
Ha ypoke
NHTEPaKTMUBHbIX
dopm paboTbl
yyalimxcsi
ANIEMEHTDI
ACTPO®U3UKHU (4 4)
dsonouua BceneHHoun
(4 4)
51 Ctpyktypa BceneHnHon. | 1. lNpuBneyexne | 1. NHnymmpoBaHue 1
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LleneBble

MeToabl n
Ne npuopuTeThbl C
YpOK Tema ypoka yHeTOM npuemsbl ¢ yyetom | Kon-Bo
. npOrpaMMB! nporpaMmmbi yacosB
BOCNUTaHUSA
BOCNUTaHUS

PacwupeHne BceneHHon | BHUMaHUS obcyxaeHuns

52 | 3Bé3abl, ranakTukm yyaLmnxcs K yyebHon 1

53 | ObpasoBaHue N | LEHHOCTHOMY npo6nemsi; 1
apontounss  ConHe4yHou | acnekTy 2. [lemoHcTpaums
CUCTEMbI n3yyaembix Ha AeTaM NpuMepoB

54 Bo3amoxHble  cueHapum | YpoKax ABMNEHUN, | OTBETCTBEHHOIO, 1
sBonoumn BeceneHHom opraHuMsauus ux | rpaKgaHckoro
OBOBLLAOLIEE paboTbl C noBeaeHuns,
NMOBTOPEHUE (13 u) nonyyaemomn Ha | NPOsSBNEHNs

55 | KuHemaTuka ypoke yernosekonobus n 1
MaTepuanbHON TOYKM counansbHo AobpocepaeyHocTU

56 | OuHamuka 3Ha4YMmon ; 1
MaTepuanbHON TOYKM MHG OpMaLUMeEn. 3. OpraHnsaumns

57 | 3akoHbl coxpaHeHusi. | 2- LecTBa 1
OnHamuika Mcnonb3oBaHMe | MOTUBMPOBAHHBIX U
NEepUOLNYECKOrO BOCMMTATENbHbIX | 3PYANPOBAHHBIX
[BVKEHUS! BO3MOXXHOCTEMN yyalmxca Hag ux

58 | PenaTuBucTcKas cogepxaHus HeycnesarLWMMn 1
MexXaHuKa yyebHoro OAHOKNaCCHUKaMMW.

59 | MonekynspHas npeamera 1
CTpyKTypa  BelyecTsa. | o- CounansHo
MorekynsipHo- 3Ha4YUMbIN ONbIT
KMHeTMdeckas  Teopus | COTPYAHMHECTBA
MaeansLHoro rasa W B3aIMHOW

60 | TepmoauHamuka. noMoLuy 1
MexaHn4yeckne  BOIHbI.
AKyCTUKa

61 OneKkTpoMarHMTHoe 1
B3anmMogencTeme
HeNnoABWXHbIX 3apsa0B

62 | [MOCTOSAAHHbIN 1
ANEKTPUYECKNN TOK

63 MarHuTHOe none 1

64 | OnekTpoMarHeTn3m 1

65 | NanyyeHne wun  npuém 1
3NEKTPOMAarHUTHbIX BOJSH
paguo- " CBUY-
ananasoHa. BonHoBble
CBOWCTBa CBeTa

66 | KBaHTOBas Teopus 1
3NEeKTPOMarHUTHOrO

n3ny4eHna n BellecTBa
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