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I'InaHMpyeMble pe3yrnibraTbl OCBOEHUA yqe6Horo npeameTta

OcBoeHue y4vebHoro npegmeta «®dusnka» Ha YypoBHe cpegHero obuiero
obpasoBaHus (6a30BbI YyPOBEHb) AOMKHO oObecnevnTtb OOCTUXKEHUE Crieayrowmx
NMYHOCTHbIX, MeTanpeaMeTHbIX U NpeaMeTHbIX 0Opa3oBaTeNbHbIX Pe3ynbTaToB.

Jlu4HOCMHbIE pe3ysibmambl OCBOEHNSA y4ebHoro npeameta «dnsmka» OOMKHbI
oTpaXaTb  FOTOBHOCTb W  CMNOCOGHOCTL  OOy4awWMXCss  PYKOBOACTBOBATLCS
CPOPMUPOBAHHON  BHYTPEHHEW MO3NUMen  JNIMYHOCTW, CUCTEMOM  LIEHHOCTHbIX
OpPWEHTaLNN, NO3UTUBHbBIX BHYTPEHHUX YOEeXOeHUn, COOTBETCTBYIOLNX TPagULMOHHBIM
LEHHOCTAM pOCCUMUCKOro o0OLecTBa, pacluMpeHne XW3HEHHOro onbiTa M onbiTa
AEeATenbHOCTM B Mpouecce peanu3auuMyM OCHOBHbIX HanpasfieHUWn BocnuTaTeNbHOM
AEeATenbHOCTH, B TOM Y/CIie B YaCTU:

1) epaxx@aHcKo20 8ocrnumaHus:

v' chOPMMPOBAHHOCTb MPaXOAHCKON MO3ULUMK OOyYaloLerocsi kak akTUBHOMO WU
OTBETCTBEHHOIO YfieHa POCCUNCKOro obLLECTBa;

V' NpuHsTHE TPa4VLMOHHbIX obLevenoBeyecknx YMaHUCTUYECKNX n
AEMOKpPaTUYECKNX LIEHHOCTEMN;

v' TOTOBHOCTb BECTM COBMECTHYI [esITeNbHOCTb B MHTepecax rpaxaaHCKoro
obLecTBa, y4acTBOBaTb B CamMoynpaBneHnn B 0bpasoBaTenbHOM OpraHn3aunm;

v' yMeHue B3aMMOeNCTBOBaTb C CoLManbHbIMU MHCTUTYTaMU B COOTBETCTBUMN C UX
PYHKUMAMM N HA3HAYEHNEM;

v" TOTOBHOCTb K T'yMaHUTApHOWN N BONTOHTEPCKON AEATENbHOCTY;

2) nampuomu4ecKo20 80CNUMaHuUus:

v" chOopMMPOBAHHOCTb POCCUIACKOW FPaXKaaHCKOW MAEHTUYHOCTU, NaTPUOTU3MA;

v' LIEHHOCTHOE OTHOLWIEHMEe K [OCydapCTBEHHbIM CUMBOMaM, LOCTMXKEHUSIM
POCCUNCKUX YYEHBIX B 06nactu usnKn 1 TEXHUKE;

3) Oyx08HO-Hpag8CcmMeeHHO20 80CNIUMAaHUS:

v' chOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO NOBEAEHUS;

v/ CNOCOOHOCTb OUEHMBATL CUTYyauMd WU MNPUMHUMATb OCO3HAHHbIE pPEeLUeHMs,
OPUEHTUPYACb Ha MOpParibHO-HPABCTBEHHbIE HOPMbl U LLEHHOCTWN, B TOM YuCre B
AEATENbHOCTM YYEHOTO;

v/ 0CO3HaHWEe NMYHOro BKMaza B MOCTPOEHME YCTOMYMBOrO ByayLero;

4) acmemuyecko20 80CrUMaHus:

v/ 3CTeTMYEeCKOoe OTHOLUEHME K MUpPY, BKMO4Yasi 3CTETUKY Hay4yHOro TBOPYECTBa,

npucyLLero n3n4eckon Hayke;
5) mpydoeoeo socnumaHus:

v MHTEepec K pas3nunyHbiM cepamM npodeccnoHanbHoM AeaTeNbHOCTU, B TOM YUCTe
CBSA3AHHBbIM C (PU3NKOW U TEXHWKOW, YMEHMEe COBepLUaTb OCO3HaHHbIA BbIGOP
Oyaywen npodeccun n peanna3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MMaHbl;

v' TOTOBHOCTb M CMOCOOHOCTb K 0OpasoBaHMi0 M caMoobpa3oBaHWMO B obnacTtu
PM3NKN Ha MPOTXKEHNN BCEWN XKN3HW;

6) aKos102U4ECKO20 BOCUMAHUST:

v' ChOPMMPOBAHHOCTb  3KOSIOTMYECKOM  KynbTypbl, OCO3HaHWe rnobanbHoro

XapaKkTepa 3KOonorn4yecknx npodnem;



v/ NnaHUpoBaHWE U OCYLLUECTBNEHNE OEWCTBUIN B OKpY)KaloLlen cpede Ha OCHOBe
3HaHUA Lienen yCToninBoro passBnTus YernoBeyecTBa;

v' PacwupeHune onbiTa AesTenbHOCTM 3KOMOrMYeckon HanpaBreHHOCTM Ha OCHOBE
UMEILLMXCA 3HAHUN NO PUSUKE;

7) UeHHoCmu Hay4Ho20 Mo3HaHUs:

v' chOpMMPOBAHHOCTb  MUPOBO33PEHUSI, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NHECKON HAYKMU;

v/ 0CO3HaHME LLEHHOCTU Hay4YHOW 4eATeNbHOCTUN, TOTOBHOCTL B NMPOLIECCE U3YYeHUs
PU3MKN  OCYLLECTBMATL MNPOEKTHYD U  UCCreaoBaTeNbCKylo AesTeNbHOCTb
WHOMBMAYANbHO M B rpynne.

B npouecce OOCTWXEHUS JIUMHOCMHbIX Pe3ysibmamoe OCBOEHUS MporpaMmmbl Mo
du3mke Ons YpoBHSA  cpegHero  obuiero obpasoBaHus  y  oby4daromxcs
COBEpLUEHCTBYeTCA 3MOLMOHAsbHbIN NHTENNEeKT, npeanonararLmmn
ChOpMUPOBAHHOCTD:

v/ CaMOCO3HaHWsi, BKITHOYaAKOLLEro CrnocobHOCTb MOHMMAaTb CBOE 3MOLMOHanbHoe
COCTOsIHME, BWOETb HanpasneHus pasBUTUA COBCTBEHHOW 3MOLIMOHANbHON
cepsbl, 6bITb YBEPEHHBIM B CEDE;

v/ caMoperynMpoBaHusi, BK/IOYAKOLEro CaMOKOHTPOSb, YMEHMEe NpPUHMMATb
OTBETCTBEHHOCTb 3a CBOE noBedeHuMe, CnoCOOHOCTb aganTMpoBaTbCs K
3MOLMOHarbHBbIM N3MEHEHNSIM N NPOSIBIIATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

v\ BHYTPEHHEN MOTMBALMK, BKIHOYAIOLLEN CTPEMIMEHME K OOCTVXKEHMIO Lenu wu
ycnexy, onTMMU3M, WMHULMATUBHOCTb, YMEHWe AelCTBOBaTb, UCXOOA M3 CBOUX
BO3MOXHOCTEWN;

v/ aMnaTuu, BKIHOYaKLWen CrnocoBHOCTb MOHMMAaTb 3MOLMOHANbHOE COCTOsIHME
APpYrux, yuuTblBaTb €ro npu OCyLecTBreHun obueHns, CcnocobHOCTb K
COYYBCTBUIO U CONEPEXNBAHMIO;

v/ coumarnbHbIX HaBbIKOB, BKITHYAKLWMUX CMOCOOHOCTb BbICTPaMBaTb OTHOLLEHUS C
Apyrumu noabMun, 3ab0TUTLCSA, NPOSABATL MHTEPEC U pa3peLlaTb KOH(NKTI.

MemanpeOmemHbie pe3ynbmambl OCBOEHUSI NporpamMmbl cpegHero obuiero
obpa3oBaHWs OOIMKHbI OTpaXaThb:
OBnageHve yHugepcarsibHbIMU 103HagamersibHbIMU 0elicmausiMu:
1) 6a308bie nozu4yeckue 0elicmeus:
v caMOCTOSITENbHO dopmynupoBsaTtb n aKkTyanuanmpoBaTtb npobnemy,
paccMmaTpuBaTb €€ BCECTOPOHHE;
v’ onpegensatb LUenuM AeATenbHOCTW, 3ajaBaTb NapaMeTpbl U KPUTEPUU  UX
AOCTUXKEHUS;
v BbISIBNATb 3aKOHOMEPHOCTU U NMPOTMBOPEYNS B paccMaTpmBaeMbIX OU3NHECKUX
ABNEHNSX;
v’ paspabatbiBaTb NnaH pelleHnss npobrembl C Y4ETOM aHanm3a WUMELLMXCS
MaTepuarnbHbIX 1 HEMaTepuarbHbIX PECYPCOB;
v BHOCUTb KOPPEKTUBbI B AESATENbHOCTb, OLEHMBaTb COOTBETCTBME pe3yrbTaToB
Lensam, OLeHMBaTb PUCKM NOCNEACTBUIA AEATENBHOCTY;



v

v

KOOPAMHUPOBATbL M BbINOMHATL paboTy B YCNOBUSIX pearibHOro, BUPTYanbHOro U
KOMOMHMPOBaAHHOIO B3aMMOAENCTBUS;
pa3BMBaTb KpeaTMBHOE MbiLUNEHME NPU PeLLIEHUN XN3HEHHbIX Npobem.

2) basosble uccriefosamernbckue delicmeus:

v

v

v
v

BflageTb Hay4YHOW TEPMMUHOSIOIMEN, KMOYEBBLIMU MOHATUSMM M MEeToOaMu
o13nMYeCcKomn HayKu;

BNageTb HaBblkaMu y4ebHO-MccrnenoBaTenNbCKOM M NPOEKTHON AEATENbHOCTU B
obnactn ou3nkn, CNOCOBHOCTLIO M FOTOBHOCTBID K CaMOCTOSATENbHOMY MOMUCKY
METOAOB peLleHus 3agad (puandeckoro cogepkaHus, NPUMEHEHUO PasnnyHbIX
METOAOB MNO3HAHUS;

BNnageTb BuAaMuM OEATENbHOCTU MO  MOSIyYEHMKO HOBOFO 3HaHUs, €ro
WHTepnpeTaumm, npeobpasoBaHUO U MNPUMEHEHUIO B Pa3fIMYHbIX Y4YE€OHbIX
CUTyaumsix, B TOM Yncne Npu co3gaHnmn y4ebHbiX NPOeKToB B obnactn pusnku;
BbIABNATb MPUYNHHO-CIEACTBEHHbIE CBA3M UM aKTyanusanpoBaTb 3agady,
BblABUraTb MMNOTe3y €€ pellueHnd, HaxoaAuTb aprymMeHTbl ONnA [oKa3aTenbCTBa
CBOMX YTBEPXOEHUW, 3a4aBaTb NapameTpbl N KpUTepun peLleHus;
aHanM3npoBaTb NOSyYeHHble B X04e peLleHns 3agadn pesynbtatbl, KPUTUYECKN
OLeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3MPOBATh M3MEHEHME B HOBbIX YCMOBUSIX;
CTaBuTb W opmynupoBaTb COBCTBEHHble 3agauM B obpasoBaTesibHOM
AeATENbHOCTU, B TOM YnCE NPpU N3ydeHUN OU3NKK;

AaBaTb OLIEHKY HOBbIM CUTyauUMsM, OLLEHNBATbL NPUOOPETEHHbLIN OMbIT;

yMeTb NEpPEHOCUTb 3HaHMs N0  (U3NKE B  NpaKTU4Yeckyr obnactb
XU3HeOesaTenbHOCTY;

YMEeTb MHTErpupoBaTh 3HAHUS U3 Pa3HbIX NpeaMETHbIX obnacTewn;

BblABUraTb HOBble UAEN, Npeasiaratb OPUrMHasnbHble NOAX0Abl U PeLUeHUs;
CTaBuTb NPOBNeMbI U 3agayn, AONyCKaloLwwmne anbTepHaTUBHbIE PELLEHUS.

3) paboma ¢ uHgbopmayuedu:

v

BNageTb HaBblkaMW MOMyYeHUs UHpopMaLMM (U3MYECKOro COAep)KaHuUs U3
WUCTOYHMKOB pPasHbIX TUMOB, CaMOCTOSTESNIbHO OCYLEeCTBNATb MOWUCK, aHanus,
cucTteMaTmsauuio U MHTepnpeTauuio MHpopMaunm pasnnyHbiXx BUAOB U (OOPM
npeacraBneHus;

oLeHMBaTb JOCTOBEPHOCTb MHGOpMaLuK;

Ncnonb3oBaTh CpeacTBa MHPOPMAaLMOHHBIX U KOMMYHUKALMOHHbLIX TEXHOMOMIA B
PELUEHNN KOTHUTUBHBIX, KOMMYHWUKATUBHbIX W OPraHM3auuMoOHHbIX 3agay C
cobntogeHnem TpeboBaHUA 3ProHOMUKW, TEXHUKM 6e30MacHOCTWN, TUMMEHDI,
pecypcochepexeHns, npaBoBbIX M ITUYECKMX HOPM, HOPM MHEOPMALMOHHOM
©e3onacHocTy;

co3faBaTb TEKCTbl (PU3NYECKOro coaepXaHnsa B pasfnuyHbIX popmaTtax ¢ y4ETOM
Ha3Ha4YeHna uHdopMauMM W LeneBon ayautopun, BblbUpass onTUMarbHYHO
dopMy nNpeacTaBfeHns U BU3yanuaaumn.

OBnapgeHue yHugepcarsbHbIMU KOMMYHUKamueHbIMU OelicmeusiMu:
1) obweHue:

v
v

OCYLLLECTBNATb 06LLEHNE Ha ypoKkax (OU3NKU 1 BO BHEYPOUHON AESATENBHOCTMY;
pacno3HaBaTb NPeANOChINKN KOHPIUKTHBIX CUTyaUniA U CMSrYaTb KOHAIUKTDI;



v

pasBépHyTo M JNIOrMYHO un3naratb CBOK TOYKY 3peHuda C UCNOJIb30OBaAHUEM
A3bIKOBbIX CPEACTB.

2) coemecmHasi 0essimesibHoOCMkb:

v

v

NOHMMATb M MCMNOMb30oBaTb MNPEUMYLLECTBA KOMaHAHOM W MHAWBUOYaANbHOW
paboThl;

BblbupaTb TEMATUKy M MeToAbl COBMECTHbIX AENCTBMMA C YYETOM 0OLWMX
WHTEPECOB, N BO3MOXHOCTEN KaXKAOro YsfieHa KOMnekTuBea;

npuHMMaTtb  UENnM  COBMECTHOW  OEATENbHOCTW,  OpraHu3oBbiBaTb U
KOOpOMHMpPOBaTb LEUCTBUA MO €€ LOCTUXKEHMUIO: COCTaBNATb MiaH OEeWCTBUN,
pacnpefensats ponn C y4€TOM MHEHMMA YYaCTHWUKOB, OOCyxaaTb pe3ynbTaTtbl
COBMECTHOM paboThl;

OLEeHMBaTb Ka4yeCTBO CBOEro BKMada M Kaxgoro y4yaCTHWKa KOMaHObl B 06LMK
pesynbTaTt No paspaboTaHHbIM KPUTEPUSM;

npegnaratb HOBble TMPOEKTbl, OuUeHMBaTb MAeM C MNOo3NUMM  HOBU3HDI,
OPUIMMHANBHOCTU, NPaKTUYECKON 3HAYMMOCTH;

OCYWeCTBNATbL  MO3UTMBHOE CTpaTerndyeckoe nosedeHMe B PasfnUyHbIX
CUTyaumsiX, NPOSABNATbL TBOPYECTBO 1 BOObpaxkeHue, 6bITb MHULMATUBHBIM.

OBnageHvie yHugepcarsbHbIMU peaynsimugHbiMu delicmeusiMu:
1) camoopeaHu3auyusi:

v

<

v
v

CaMOCTOATENbHO OCYLLECTBNATL MNO3HaBaTESbHY AEATENbHOCTL B obnacTtu
dU3NKM 1M acTPOHOMMUM, BbISBMATL NPobGnemMbl, CTaBuUTb M OPMYNUPOBaTb
COOCTBEHHbIE 3a4a4u;

CaMOCTOATENbHO COCTaBMATb MNMaH peLleHns pacyYETHbIX U Ka4eCTBEHHbIX 3a4au,
nnaH BbINOMIHEHNA NpakTU4eckon paboTbl C YY4ETOM MMEILIUNXCS PEecypcoB,
COBCTBEHHbIX BO3MOXHOCTEN M NPeanovTEHNI;

AaBaTb OLEHKY HOBbIM CUTyaLUsIM;

pacwmpsaTb pamkn y4ebHOro npegmeTa Ha OCHOBE JIMYHbBIX NPEeANOYTEHNN;
Aenatb OCO3HaHHbIA  BbIOOpP, aprymeHtMpoBatb ero, OpaTtb Ha cebsa
OTBETCTBEHHOCTb 3a peLLeHue;

oL€eHMBaTb NPUOBPETEHHbLIN ONbIT;

cnocobcTBoBaTh POPMUPOBAHUIO U MPOSABIEHUIO 3pyanLmMM B 06r1actn ounsmnku,
NOCTOSIHHO MOBbILWATL CBOW 06pa3oBaTenbHbIN U KYNbTYPHbIN YPOBEHb.

2) caMOKOHMPO/b:

v

v

v
v

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTMBbLI B [OEATENbHOCTb,
OLleHMBaTb COOTBETCTBME PE3ynbTaToB LEensm;

BNafeTb HaBblkamMu No3HaBaTENbHON pednEeKCUN Kak OCO3HaAHUS COBepLUaeMbIX
AENCTBUI U MbICIIUTESNbHBIX NPOLIECCOB, UX Pe3ynbTaToB U OCHOBAHWUN,
ncrnonb3oBaTb MNPUEMLI pednekcum Ond OueHKM cuTyauun, Bblibopa BEPHOro
peLleHns;

OLIEHUBATb PUCKN U CBOEBPEMEHHO NPUHMMATb PELLEHUS MO UX CHUXKEHWIO;
npUHMMaTb MOTMBbI W aprymeHTbl [ApyrMx npu aHanude pesynbTtaToB
OesTenbHOCTN.

3) npuHsamue cebs u dpyaux:

v

NnpUHNMMaTb cebs, NoHnMasi CBOM HeQOCTaTKN M JOCTOUHCTBA;



v\ npyHUMaTb MOTMBbI W apryMeHTbl ApYyrux npuv aHanuse pesynbTaToB
AEeATENbHOCTY;
v/ npu3HaeaTb CBOE NMpaBo W1 NPaBo APYrMX Ha OLUMOKY.

lpedmemHble pe3ynbmambl OCBOEHWS nNporpamMbl No duanke. B npouecce

N3yyeHus Kypca Kypca pusnkm 6a3zoeozo yposHs B 11 knacce obyyarommncsa HayumTcs:
v’ 0eMoHcmpuposame Ha Mpumepax pPorb U Mecmo ¢hu3uku B ¢opMnpoBaHUK

COBPEMEHHOM Hay4yHOW KapTWHbl MUpa, B pPasBUTUM COBPEMEHHOW TEXHUKU U
TEXHONMOMMM, B MpPaKTUYEeCKON AeATEeNbHOCTU foAEN, LEenOCTHOCTb M eOUMHCTBO
dM3N4ECKON KaPTUHBI MUPA;

ydumbligampe 2paHuybl MPUMEHEeHUsT U3y4YeHHbIX ¢bududeckux modesiel: TOYEeYHbIN
ANEKTPUYECKMA 3apsid, Nyd CBeTa, TOYEYHbIN UCTOYHUK CBeTa, siAepHas MoAenb
aToMa, HyKIOHHasi Mo4EerNb aTOMHOIo SAapa Npy peLleHnn Pu3n4ecknx 3agad;
pacriosHasamb husudyeckue se8reHus (npouecchl) U OB6BLSACHAMb UX Ha OCHOB8E
3aKOHOB 3NIEKTPOANHAMMKMA N KBAHTOBOW (PU3MKK: anekTpudeckas NpoBOANMOCTb,
TennoBoe, CBETOBOE, XMMMYECKOe, MarHUTHOe AENCTBUA TOKa, B3anMoAeuncTeBue
MarHuTOB, 3MEKTPOMArHUTHas MHAYKUMS, OENCTBME MArHUTHOMO Nonsi Ha NPOBOAHMK
C TOKOM W [ABWXYLUMACA 3apsd, 9neKkTpoMarHuTHble konebaHuusi M BOSHbI,
NPSIMOSIMHENHOE pacnpocTpaHeHune cBeTa, oTpaxeHue, npenomseHune,
UHTepepeHuns, audpakums Kn nonspusaums cBeTa, [Aucnepcust CcBeTa,
doToanekTpudeckun apdekt (poToadpdekT), cBeToBOE AaBreHne, BO3HUKHOBEHWE
NMHen4aToro crnekTpa aTtoMa BOOOPOAA, €eCTeCTBEHHass W UCKYCCTBEHHasd
paanoakTUBHOCTD;

oruckleame U3y4YeHHble ceolcmea eewecmea (dANEeKTpUdeckne, MarHuTHble,
ONTUYECKUE, ANEKTPUYECKYIO MPOBOANUMOCTb PasfiMyHbIX Cpen) U dNeKTpoOMarHMTHbIe
aBreHnst (Npouecchl), UCNonb3yst U3MYEeCKUe BEeNUYMHBL: ANEKTPUYECKUI 3apsag,
cuna ToKa, aNeKTpudeckoe HanpsXKeHne, arfeKTpu4ecKoe ConpoTUBNEHNE, Pa3HOCTb
NnoTeHUManoB, aMNekTpoaBmXKyLLasl cuna, paboTta Toka, UHOYKUNA MarHUTHOro nons,
cuna Amnepa, cuna JlopeHua, NHOYKTUBHOCTb KaTyLLUKW, SHEPIUSA INIEKTPUHECKOTO U
MarHuTHOro nonen, nepuog M 4acrtota KonebaHun B konebaTerlbHOM KOHTYpe,
3apsi4 M cuna Toka B MpOLEcCe rapMOHUYECKUX SNEKTPOMarHUTHbIX KonebaHun,
OKyCHOE paccTOsiHAE U ONTUYEecKasd cuna nWH3bl, NpM ONUCaHUN NPaBUIbHO
TpakToBaTb (PM3MYECKUA CMbICIT WUCMONb3YyEMbIX BENUYMH, UX OOO3HAYEHUs U
eaVHNUbI, yKasbiBaTb QOPMYyIbl, CBA3bIBAKOWME AAHHYH (PU3MYECKYIO BENUYUHY C
APYrMMM BENUYNHAMN;

ornuckieams U3Yy4YEHHbIE K8AHMOBbLIE S18/1EHUS U MPOUECChl, NCNOoNb3ysa unsnveckune
BESIMYMHDBI. CKOPOCTb 3MNEKTPOMAarHUTHbIX BOJSH, AfIMHA BOSHbI M 4acToTa CBeTa,
3Heprus n nMnynbCc PoToHa, NepuoA nonypacnaga, SHeprna CBA3N aTtoMHbIX Saep,
npu oNUcaHNN NpPaBuSTIbHO TPaKTOBaTb (PUNYECKUI CMbICI UCMONb3YyEeMbIX BESTUYUH,
nx oB6O03HaYeHUss M eguHuubl, YKasblBaTb OPMYyIbl, CBA3bIBAKOLWNE OAHHYHO
PU3MYECKYIO BENUYMHY C APYTUMU BEMNYMHAMMU, BbIMUCNATL 3HAaYeHUe PU3NYEeCKomn
BENNYUHBI;

aHanusuposame busu4yecKkue rpoyecchbl U £6J1IeHUs, WCNonb3ys usndeckune
3aKOHbl M NpUHUMNLI: 3akoH Oma, 3akOHbl MOCHeAoBaTENIbHOMO M NapannenbHoro
COeVHEHNsT NPOBOAHMKOB, 3akoH [bxoyns—JleHua, 3akOH 3neKTpoMarHUTHOWM
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WHOYKUMKW, 3aKOH MPSIMONMHEMHOro pacnpoCTpaHEeHUs CBeTa, 3aKOHbl OTpaXKeHus
cBeTa, 3aKOHbl MPeNoMIeHns cBeTa, ypaBHeHuMe JWHLWTenHa ons gotoaddekTa,
3aKOH COXpPaHEHUSsI 3HEPrum, 3aKOH COXPaHEHUs1 MMMynbCa, 3aKOH COXPaHEHWs
3NEKTPMYECKOro 3apsiga, 3akoH COXpaHEeHMst MacCoBOro 4ucna, noctynatbl bopa,
3aKOH pagMoakTMBHOrO pacnaja, npu 3TOM pasnuyaTb CIOBECHY (hOPMYMMPOBKY
3aKoHa, ero MaremMaTuvyeckoe BblpaXeHue W YCcnoBus (rpaHuubl, obnactn)
NPUMEHNMOCTH;

onpedeniime HarnpasneHne BeKTopa WHOYKUMWM MarHUTHOrO Mnons npoBOAHMKA C
TOKOM, cunbl AMnepa v cunbl JlopeHua;

cmpoumb U onucbigame N306paxeHne, co3gaBaeMoe MNIIOCKMM 3epKarioM, TOHKOM
NUH30W;

8bIMOIHAMb 3KCAEPUMEHMbI NO NCCNEA0BaHNIO PU3NYECKNX ABNEHNA U NPOLIECCOB
C UCNONb30BaHMEM MPSIMbIX, U KOCBEHHbIX M3MEPEHUIA: NMPU 3TOM POPMYNMPOBaTb
npobnemy/sagady M rmnoTedy yy4yebHOro aKcnepumeHTa, cobupaTtb YCTaHOBKY M3
npeanoxeHHoro o6opynoBaHns, NPOBOAUTL OMbIT U (POPMYNMpPOBaTh BbIBOAbI;
ocywecmensime rpsiMble U KOC8EHHbIe U3MepeHUsT PU3NYECKNX BENNYMH, MPU 3TOM
BblOMpaTb OnTUMarbHbIN CNOCO6 U3MEepPEeHUa U UCMOoNb30BaTb U3BECTHbIE MEeToAbI
OLIEHKWN NOrpeLLUHOCTEN U3MEPEHUN;

uccnedosampb 3asucuMocmu bU3UHECKUX 6€e/IUYUH C WCNOSIb30BaHMEM MNPSMbIX
N3MEpPEHNn: Npu 3TOM KOHCTPyMpOBaTb YCTAHOBKY, (OUKCUMPOBATb pe3ynbTaTbl
NMONy4YeHHOW 3aBMCUMOCTM (PU3NYECKMX BeENUYMH B Buae Tabnuy n rpadukos,
AenaTtb BblBOAbI NO pe3ynbTatam UccnegoBaHus;

cobnodamb npasuna 6e3ornacHo2o mpyda npu NpoBeOeHUUM WUCCreaoBaHUn B
pamkax Yy4ebHOro aKcnepumeHTa, YydebHo-uccrnegoBaTeNbCKOM W NPOEKTHOM
AEeATEeNbHOCTM C UCMNONb30BaHUEM U3MEPUTENbHbLIX YCTPOWCTB M nabopaTopHOro
obopynoBaHus;

pewamb pacyémHble 3adaqyu C ABHO 3afjaHHOW PU3NYECKON MOAENbI, MCMONb3ys
dusnyeckme 3akoHbl U NPUHLMMNBLI, HA OCHOBE aHanu3a ycrnoBus 3agadv BblOMpaTb
dumsnyeckyto  Mogenb, BblAENATb  U3NYECKMe BenuuuHbl U PopMynbl,
HeobxoouMMmble NSl €€ pelleHusi, NPOBOAUTL PacY€Tbl U OLeHMBaTb pearibHOCTb
Nofly4eHHOro 3Ha4YeHust pn3n4eckomn BESNTNMYMHDI;

pewamb Ka4decmeeHHble 3adayu: BbICTpamBaTb SOrMYECKU HENpPOTMBOPEYNBYIO
LiernoyKky paccyXaeHui ¢ UCNosib30BaHMEM U3YYEHHbIX 3aKOHOB, 3aKOHOMEPHOCTEN 1
PM3NYECKUX SABMIEHNN;

ucriofib3ogamse Mpu peweHuUU y4ebHbix 3aday COBPEMEHHblE WMH(OPMAaLMOHHbIE
TEXHOMNOrMM Ans noucka, CTPYKTYPUPOBaHUS, WHTeprpeTauuMm u npeacTaBneHus
y4ebHON UM HayyHO-MOMyNsPHOM WHOPMaUUK, MOMYYEHHONW W3  Pa3fUYHbIX
NCTOYHMKOB, KPUTMYECKN aHANn3npoBaThb Noflydaemyto MHPOpMaLmIo;

06bsCHAMb MpuHYyUnsl deldcmeusi MawuH, NPUBOPOB N TEXHUYECKUX YCTPOWUCTB,
pasnuyatb ycrnosus nx 6e30nacHOro NCrnonb3oBaHWs B MOBCEAHEBHOM XXNU3HU;
npueodums rpumMepbl eKrnada POCCUUCKUX U 3apybexHbiX y4éHbIX-(hU3UKO8 B
pasBuMTME Haykn, B OOBSACHEHME MPOLIECCOB OKpYXawwero mupa, B pasBuTue
TEXHUKN N TEXHOSOMNN;

ucriofib3o8ame Mmeopemu4yecKkue 3HaHUs 1o ¢husuke 8 rnoecedHe8HoOU XU3HU [NA
obecneveHna ©GesonacHocTM npu obpaweHun ¢ npubopamm N TEXHUYECKUMU
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YyCTpPOWCTBaAMW, ONS COXPaHEHUs1 300pOBbsA U COOMIOAEHUS HOPM 3KOMOrMYECKOro
NOBEAEHNSI B OKpPY)KaloLLIen cpeae;

pabomamb 6 2pynne C BbINOMTHEHMEM Pas3fUYHbIX CcouMarnbHbIX  ponen,
nnaHupoBaTtb paboTy rpynnbl, pauuoHanbHO pacnpedensaTb 06s3aHHOCTU U
NNaHNMpoBaTb [OEATENbHOCTb B HECTaHOAPTHbIX CUTyauusx, OLeHMBaTb BKnag
Ka)Kgoro M3 y4acTHMKOB Fpynnbl B peLLeHre paccmaTpuBaemoi Npobnembl.

COOEPXAHMUE YYEBHOIO NPEAMETA

«Tabnuua pacnpeneneHns KonmyecTsa 4acoB»
Ha YpOBHE COMOCTaBIIEHNs YacoB B NPUMEPHON 1 paGoyer nporpamme

No KonuyectBo yacoB | KonunyecTtBo 4yacoB
n /|_1 Paspgensl, Tembl Nno aBTOPCKOM no pa6ouen
nporpamme nporpamme
1 [QNEKTPOOMHAMUKA 21 21
1.1 [[1OCTOSAHHbIN 3NEKTPUYECKNIA TOK 9 9
1.2 |MarHuTtHoe none 6 6
1.3 |OnekTpomarHeTmam 6 6
2 |(QJIEKTPOMAIHUTHOE 21 21
N3NYHYEHUE
2.1 |[3anyyeHne n npném 5 S}
3MEKTPOMAarHUTHbIX BOSTH paano- n
CBY-gmnanasona
2.2 |BonHoBble cBOWCTBA cBeTa 7 7
2.3 |KeaHTOBasa Teopu4 9 9
3ANEKTPOMAarHUTHOro N3ry4yeHus u
BellecTBa
3 |®U3UKA BbICOKUX SHEPTUN 8 8
3.1 |dusmnka atomHoro sapa 5 5
3.2 |OnemeHTapHbIe YacTuubl 3 3
4 |(QJIEMEHTbI ACTPODPU3UNKH 4 4
4.1 |9Bontouna BeceneHHon 4 4
5 |OBOBLUAKLIEE NOBTOPEHUE 13 12
6 |PE3EPB 3 -
UToro 66 66
Y4yeOHO-TEMATUYECKUN NNAH
KonuyecTtBO 4yacoB
Ne HasBaHue Tembl obLe KP P
e
1. ANEKTPOOANHAMUKA 21 1 1
2. ANEKTPOMATHATHOE U3NYYEHWE 21 2
3. ®U3NKA BbICOKUX QHEPTUW 8 - -
4. ANEMEHTBI ACTPO®UNINKN 4 - -
5. OBOBLWAKLWEE NMOBTOPEHNE 12 - -




KonuyecTBO 4yacoB
Ne Ha3BaHue TeMbl obLe KP P
e
Utoro 66 3 3

ANEKTPOOUHAMMUKA (21 4)

MoCTOAAHHbLIN 3NEKTPUYECKUN TOK (9 4)

ONEKTPUYECKMI TOK. YCNOBUS BO3HUKHOBEHMUS anekTpuyeckoro Toka. Cuna Toka. CBs3sb
CUIbl TOKa C HanpaBfEHHOW CKOPOCTbIO. MOCTOSAHHBIN 3NEKTPUYECKU TOK. Ycrosue
CyLEeCTBOBaHUSA MOCTOSIHHOrO ToKa B MpoBoAHMKe. MICTOYHMK Toka. [anbBaHMYecKui
3NIEMEHT.

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

OpgHopoaHbI NPOBOAHUK. 3aBUCUMOCTb CUIbl TOKa B MPOBOAHMKE OT MPUNOXEHHOIO K
HEMY HanpPsKEHWS.

ConpotueneHne npoBogHuka. 3akoH Oma gna ogHOpOAHOro npoBoAHMKa. BonbT-
amMnepHasa xapakTepucTnka NpoBOAHMKA.

3aBUCUMOCTb  COMPOTUBIIEHUS OT TEOMETPUYECKMX pasmMepoB U MaTepuana
npoBogHuKa. YaenobHoe conpoTtueneHne. Pesnctop. [lpoBogHuku. 3aBMCUMOCTb
yOenbHOro ConpoTUBIEHUS NPOBOLAHMKOB OT TeMnepaTypbl.

CeepxnpoBoanmocTtb. [lonynpoBogHuKKU. 3aBUCMMOCTb YAESNbHOMO COMPOTUBNEHUSA
NnoslynpoBOAHUKA OT TeMnepaTtypbl.

CoeaonHeHna nposogHukoB. O6uwee conpoTuBneHMe Npu  nocrnegoBaTerlbHOM
coeaHeHun NPOBOOHMKOB. MapannenbHoe coeanHeHne NPOBOOHMKOB.
MmopoanHamuyeckas aHanorus nocnegoBaTenibHOro M NapannenbHOro CoeauHEHUN
npoBogHuKoB. CMeLlaHHOe CoeauHEHME.

3amMKkHyTas uenb C UCTOYHMKOM Toka. 3akoH Oma gns 3amkHyTton uenu. Cuna Toka
KOPOTKOro 3amblkaHusi. LiIngpoBble n aHanoroBbie anekTpuyeckme npmbopsl.
AmnepmeTp. BonbTmeTp. BkniouyeHne amnepmeTpa u BonbTMeTpa B uUenb. PaboTta
anekTpuyeckoro Toka. MexaHnam HarpeBaHWa KpUCTaniiMdeckon peLueTkn npu
NPOTEKaHUN 3nekTpuyeckoro Toka. 3akoH [hxoynsa-JleHua. MOWHOCTb 3MeKTPUYEeCcKoro
TOKa.

ONEeKTPONnUTbI. ANEKTPONUTUYECKAs Anccounaums.

Anektponus. 3akoH Papageq. NpuMmeHeHne anNeKkTponun3a B TEXHUKE.

MarHutHoe none (6 4)

[MocTosiHHbIE MarHUTbl. MarHuTHoe none. CunoBble NIMHUM MarHUTHOro nons. OnbIT
Opctena. Bektop marHutHOM umHAyKkumu. [NpaBuna OypaByvka M nNpaBoOW pyku AN
npamoro Toka. [NpuHumn cynepnosvumn. lNpaBuno OypaByvMka ANS BUTKA C TOKOM
(kOoHTYpHOro TOKa). JIMHMM MarHMTHOM MHAYKUMN. MarHMTHOe none — BUXPEBOE More.
'Mnote3a AMnepa. 3eMHON MarHeTu3Mm.

3akoH Amnepa. Mpasuno neson pykn. Mogynb BEKTOpa MarHUTHOM MHAYKUMK. EgmMHmua
MarHuTHOM uHaykuun. OgHopoaHoe marHuTHoe none. Cunbl, 4eNCTBYOWME HA paMKy C
TOKOM B OHOPOAHOM MarHMTHOM More.

CobctBeHHas wmHAyKuMs. [puHUMnManbHOE YCTPOWCTBO  3NEKTPOU3MEPUTENBHOMO
npubopa wn anektpogsuratensa. Cwuna JlopeHua. HanpaeneHune cunbl JlopeHua.



MpaBuno neson pyku. [1nockne TpaekTopun ABMXKEHUSA 3apsbkeHHbIX YacTuy, B
OAHOPOOHOM MarHMTHOM Morsie.

[BmKeHne 3apshkeHHbIX 4YacTuly, B OOHOPOAHOM MarHUTHoM none*. OcobeHHoCcTH
ABWKEHUS 3apsiKeHHbIX YacTul, B HEOAHOPOAHOM MarHUTHOM norne*.

OnbIT AMnepa ¢ napannenbHbIMM NPoBOAHUKaAMU. IMOTOK MarHMTHOM nHAykumn. PaboTta
cunbl  AMnepa npuv nepemeleHMM npoBOAHMKA C TOKOM B  MarHUTHOM nore.
MHOYKTUBHOCTL KOHTYpa C TOKOM. JHeprns MarHutHoro nons. [eometpuyeckas
WUHTepnpeTaumst 3HePrum MarHUTHOMO NOJISt KOHTYpPa C TOKOM.

AnekTpomarHeTusm (6 4)

PasgeneHne pasHOMMEHHbIX 3aps0B B MPOBOAHUKE, OBUXKYLLEMCHA B MarHUTHOM Mofe.
S0C mHaykumm.

OneKkTpoMarHUTHas MHAYKUMS. 3akoH aNeKTpoMarHUTHOM uHaykumu. MNMpasuno JleHua.
OnbiTol ®apages ¢ KaTyLlwKamMu U € NOCTOSIHHbIM MarHuTomM. CaMmouHAYKUKS.

O0C camomHaykumn. TOKM  3aMblkaHMsi W pasMblkaHus.  TpaHcdopmaTtop.
KoadppmumneHT TpaHchopmauuun. [oBbiwalowmin 1 NOHWXKAKOLWMIA TpaHchopmaTopbl.
OneKkTpoMarHUTHas UHOYKUMS B COBPEMEHHOWN TEXHUKE.

O0C B pamke, Bpauwawwenca B OOHOPOOHOM MarHUTHOM none. [eHepaTtop
nepemMeHHoro Toka. [loTepn SnNekTpoaHeprMm B NMHUAX anekTponepedayn. Cxema
nepeaayum aNeKTpo3Heprum NoTpeduTento.

3apsgka koHgeHcaTopa. Tok  cmeweHus.  MarHutoanektpuieckasa  MHAYKUUS.
EmkoctHoe conpoTtuBneHue. KonebaTenbHbil  KOHTYp. JHeproobMeH  mexay
9NEKTPUYECKUM U MarHuTHbiM nonsmu. [leprnon COBCTBEHHBIX FAPMOHUYECKMX
KonedaHun.

AINEKTPOMAITHUTHOE U3NYYEHMUE (21 4)

U3nyyeHue u npuem anekTpoMarHMTHbIX BOSiH paauo u CBY-guanasoHa (5 4)
OnbiT lepua. JOnekTpomMarHutTHas BonHa. W3nyyeHve 3nekTpOMarHUTHBLIX BOJIH.
[MNOTHOCTL QHEPTUN INEKTPOMArHUTHOrO NONS.

berywas rapMoHunyeckasi anekTpomMarHutHas BosiHa. [nvHa BOMHbI. YpaBHeHUs AOnis
HaNPsHKEHHOCTU  9MEeKTPUYECKOro nons 1  WMHAYKUMA MarHutHoro nons 6Gerywen
rapMOHMYECKOW BOSHbI. [NMonapusawumsi BOMHbI.

lMnockocTb  nondpmsauum  ANEKTPOMArHUTHOM  BOSHbL.  PPOHT  BOMHbI.  Jlyu.
MHTEHCUMBHOCTL  BOMHbIL.  [1OTOK  QHeprMm U NAOTHOCTb  MOTOKA  3HEpruu
3NEKTPOMarHUTHOM BOMHbI. 3aBUCUMOCTb MHTEHCMBHOCTU 3NEKTPOMAarHUTHOW BOSHbI OT
PacCTOAHUSA OO UCTOYHMKA U3ITYYEHUS N ero YacToTbl.

[aBneHve anekTpomMarHMTHOM BOMHbl. CBA3b AaBNeHMs 3NEeKTPOMarHUTHOM BOJHbI C ee
WHTEHCUBHOCTbIO.  MnynbCc  anekTpomarHUTHOW  BOMHbl.  CBA3b  MMNyrbca
3M1EKTPOMarHUTHOM BOJTHbI C MEPEHOCUMON €10 IHEPTUEN.

AnanasoH 4yacTtoT. [paHvubl AMana3oHOB  AfIMH  BOMH  (4acTOT)  cnekTpa
3MEeKTPOMarHUTHbIX BOMH U OCHOBHblE MWCTOYHUKUA WU3IyYeHUs B COOTBETCTBYHOLLUX
AnanasoHax.

MpuHUKMNbl paguoceasn. Buabl pagnocsasn: paguotenerpadHasg, pagnotenedoHHas v
paguoBeLlaHve, TeneBuaeHne, paguonokauusa. Pagnonepegaya. Moagynaumsa curHana.
Paguonpuem. lemogynaums curHana.

BonHoBble cBOMCTBa cBeTa (7 4)
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BonHa Ha noBepxHOCTU BOAblI OT TOYEYHOrO0 WUCTOYHMKA. DPPOHT BOSHLI. [lpuHUMN
lMonreHca. HanpasneHue pacnpocTpaHeHust PPOHTa BOSIHbI. 3aKOH OTPaKeHUs! BOJSTH.
MpuHUKMN obpatmocTn nyyen. 3epkansHoe n ouddy3Hoe oTpaxXeHue.

3akoH npernomrieHns BONH. ABCONIOTHLIM MOKasaTenb npenoMmrieHuss cpefbl. 3akoH
npenomneHus. [lonHoe BHyTpeHHee oTpaxeHue. BonokoHHas ontuka. [Oucnepcus
ceeTa. BocnpusaTtue n BocnpounssegeHue LBeTa.

CnoxeHne BOMH OT HE3aBUCUMbIX TOYEYHbIX WCTOYHMKOB. WHTepdepeHums.
KorepeHTHble BOSHbl. Bpemsi U AnuHa KOrepeHTHOCTU. YCroBUST MWHUMYMOB U
MaKkCMMYMOB Mpu UHTepdepeHLmMn BOMH. [eoMmeTpryeckasa pasHoOCTb xoaa BOMH. OnbIT
FOHra. Cnocobbl nony4YeHns KOrepeHTHbIX WCTOYHUKOB. WHTepdepeHumss cBeta B
TOHKMX NnieHkax. NMpocBeTneHne onTuku.

HapyLueHvne BonHoBoOro opoHTa B cpeae. dudpakums.

MpuHuunn MonreHca—PpeHens. Judpakumsa ceeta Ha wenn. 3oHa PpeHens. Ycnosus
ANdPPaKLUNOHHBIX MUHUMYMOB U MakCUMyMOB. [udpakumMoHHas peLueTka.

KBaHTOBas Teopus 3NeKTPOMarHMTHOro u3ny4eHus u Bewecrtsa (9 4)

KBaHToBaa rmmnoTte3a [lnaHka. ®oToH. OCHOBHblEe (u3NYECKne XapakTepUCTUKK
doToHa. PoTtoadpdekT. OnbiThl CTONeToBa. 3akoHbl hoToaddekTa. PaboTa Bbixoaa.
YpaBHeHne OJOnHwWTenHa ana dotoaddekta. 3aBUCMMOCTb KUMHETUYECKOW 3SHEpruu
POTOSNEKTPOHOB OT HYaCTOThI CBETA.

KopnyckynsipHble 1 BONTHOBblE CBOUCTBa (POTOHOB. KOpnyCKynsipHO-BOSTHOBOMW Ayarnmsm.
Oundpakuma otgenbHbIX PoToHOB. ['MnoTesa e bponnsa. OnuvHa BonHbl ae Bpownns.
CooTHowweHne HeonpeaeneHHocTewn ["ennseHbepra.

OnbiT Pesepdopaa. lNnaHeTapHaa mogenb atoma. Pasmep atomHoro sigpa. lNepsbin
noctynat bopa. MNpaBnno kBaHTOBaHUA opbut bopa. SHepreTM4ecknin ypoBeHb.
CBobofHble W CBSI3aHHbIE COCTOSIHUS 3NIEeKTPOHA. JHeprust moHmsauuu. BTtopon
noctynat bopa. Cepuu nanydyeHna atoma Bogopoga. Bugbl nanyvyeHuin. JinHenvatbin
cnekTp. CnekTpanbHbIN aHanms3 n ero NPUMeEHeEHNe.

MornoweHne wn wnsnyyeHne cBeta artomamu. CNOHTAHHOE W UHOYUMPOBAaHHOE
nanydenue. lNpuHumn pgencteus nasepa. VIHBepcHas HaceneHHOCTb 3HepreTUYecKmnx
ypoBHen. NMpumeHeHne nasepos.

®U3UKA BbICOKNX SHEPIUMU (8 u)

Pusnka atomHoro sapa (5 4)

MpOTOH ” HEWUTPOH. [IpOTOHHO-HEWTPOHHAA Mogenb agpa. Wsotonbl. CunbHoe
B3aMMOOeNCTBUE HYKIOHOB.

CoctaB n pasmep agpa. YaenoHas aHeprusi cBAsn. 3aBUCUMOCTb YAENbHOW SHEPTUK
cBA3NM OT MaccoBoro uucna. CuHTe3 u pgeneHve spgep. PagvoakTuBHOCTb. Bugbl
pagnoakTMBHOCTU. PagunoaktmBHbIn pacnad. Anbga-pacnag. beta-pacnaa. Namma-
nsnyyenune. lepuog nonypacnaga. 3akoH pagMoOaKTMBHOIO pacnaga. AKTUMBHOCTb
pagMoaKkTMBHOIO BeLlecTBa.

HeneHne sapep ypaHa. LUenHaa peakuus penenuns. CKOPOCTb LIEMHOW  peakuuu.
Kputnyeckasa macca. ApepHbin peaktop. AToMHas anektpocTtaHuus (ASC). ApepHas
6e3onacHocTte ADC. TepmosiaepHble peakuun. YnpaBnsembli TEPMOSAEPHbBIA CUHTES.
AnepHoe opyxune*.

ATomMHass 1 BogopodHas 6Gomb6bl*. Bo3genctBue paamMoakTUBHOIO WU3NYYEHUs1 Ha
BellecTBo. [103a NOrnoLWeHHOro U3nyyYeHnsa n ee eanHuua.
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KoahpmumneHT oTHOCUTENBHOM BUOMOrMYeckon akTUBHOCTU (KO3 UUMEHT KavyecTsa).
OKBMBaneHTHasa 003a MOrnoLweHHOro nanyvyeHns. EctectBeHHbI pagmMaumoHHbIA (POoH
AnemMeHTapHble YacTuubl (3 Y)

OnemMeHTapHas Yactuua. PyHaameHTanbHble YacTuubl. PepMUoHbl U 6030HbI. [MprHLMN
Maynn. AHTnyactuubl. Npoueccbl B3aumonpeBpalleHna vactuy,. JlentoHbl®. Cnaboe
B3anmogencteme nentoHoB*. Knaccudukaumsi agpoHoB*. Me3oHbl n  6apuoHbl™.
Moarpynnbl 6apUOHOB: HYKMOHbI M TUNEPOHbI*. 3aKkoH COoXpaHeHus 6apuoHHOro
3apsga*. Ctpyktypa agpoHoB*. KBapkoBasi runotesa 'ennmaHa v LiBenra®. Ksapku m
aHTMKBaPKN®. XapakTepPUCTUKN OCHOBHbIX TUMOB KBAPKOB: CMVH, 3NIEKTPUYECKUIA 3apsa,
BGapvoHHbIV 3apag®. ApomaTt®. LiBeT kBapkoB*. dyHOaMeHTanbHble YacTULbI®.
Bsaumogencteume kBapkoB®. [THOOHbI*.

QJIEMEHTbI ACTPO®PU3UKHU (4 v)

Asontouuna BceneHHon (4 4)

AcTpoHOMUYecKne CTpykTypbl. PasberaHve ranaktuk*. 3akoH Xab6na*. KpacHoe
CMeLleHne crnekTpanbHbiX NnHM*. Bo3pacTt BceneHHon*. bonbwon B3pbiB*. OCHOBHbIE
nepuoasbl aBosounm BeceneHHon™.

O6pa3soBaHune ranaktuk. BosHuMKHOBEHME 3Be3d. OBOMOUMNA 3BE34 Pas3nUYHOM MaccChl.
CuHTE3 TSXKENbIX XMMUYECKMX SNEMEHTOB. XMMWUYECKMI COCTaB MEX3BE3OHOro
Bewlectea. O6pasoBaHne npoto-ConHua W rasonbINeBoro Aucka. JBOMNoLMS
ra3onbIiNeBoro gucka.

MnaHetesumann. Ob6pasoBaHMe W IBOMOUMS NMAHET 3eMHOW rpynnbl KU MNfaHeT-
ruranToB. Mogenbs ®pugmaHa*. Kputudeckaa nnoTtHocTb BceneHHon®. byayuiee
BceneHHon*

OBOBLUAKOLWEE MNOBTOPEHMUE (12 v)

TemaTnuyeckoe nNnaHMpoOBaHUe C YKa3aHMEM KonuyecTBa 4acoB, OTBOAMMbIX Ha
OCBOEHMEe KaXaon TeMbl

LleneBble
Ne MeToabl n
0 npuopuTeThbl C
ek Tema ypoxa yHOTOM npuembl c yyetom | Kon-Bo
nporpaMmmbi YyacosB
a nporpaMmmbi
BOCNUTaHUA
BOCNUTAHUSA
ANMEKTPOOUHAMUKA
(21 v)
MocTOosAAHHBbIN
ANeKTpu4eckun TokK (9
b))
1 WMHcTpyktaxk no  Thb. | 1. 1. Mopaepxka; 1
OnekTpuyeckui Tok. | YcTaHoBneHne nooLLpeHune.
Cuvna Toka OOBEPUTENBHLIX | 2. nonobop
2 ICTOUMK ToKa 5 | OTHOWEHMi COOTBETCTBYHOLLMX 1
. mMexay TEKCTOB ans
SneKkTputeckon — UeNW. | vyyrenem nero | utenns, 3agay ans
30C yyYeHuKamu, peLLeHns,
3 3akoH Owma ans 1
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LleneBble

MeToAabl
Ne npuopuTeThbl C
npuemsbl ¢ yyetom | Kon-Bo
ypOK Tema ypoka y4yeTom
a npOrpaMMB! nporpamMmmbl YacoB
BOCNUTaHUSA
BOCNUTaHUS
OOHOPOAHOrO cnocobeTByOWM | NPOBNEeMHbIX
NpoBOAHMKA (yydacTka | X NO3UTUBHOMY | CUTyauui ans
uenu) BOCMNPUATUIO obcyxaeHns B

4 3aBMCMMOCTb yAEeNnbHOro | yYalmnmmcs Knacce. 1
COMpOTUBNEHNSA TpeboBaHun n 3. [pynnoBas
NPOBOAHNKOB n | npocbb yuntens, | pabota
NoNynpoBOAHNKOB OT | NPUBMEYEHUNIO NX
TemnepaTypbl BHMMaHWS K

5 CoeaunHeHus obcyxaaemonm 1
NPOBOAHNKOB Ha ypoke

6 3akoH Owma ans | nHdopmaumu, 1
3aMKHyTOM Lenu aKTMBM3aLnn nx

7 M3mepeHune cunbl Toka 1 no3HaBaTernbHON 1
HanpsaXxeHusa OeATeJIbHOCTU.

8 | Tennosoe nevicteme | 2. 1
Toka. 3akoH [koyns- | Vicnonb3oBaHue
JleHua BOCNUTaTENbHbIX

9 | KoHTpornbHas paboTa BO3MOXHOCTEN 1
Ne1 «[oCTOAHHbIN COAepXaHuA
SNEKTPUHECKUI TOK» y4ebHoro

npegmeta

3. NMpumeHeHune

Ha ypoke

NHTEPaKTUBHbIX

dopm paboThl

yyawmxcs
MarHutHoe none (6 4)

10 | MarHuTHOe 1. Mpueneyenune | 1. NHUUmMnposaHue 1
B3aMMoencTeume. BHMMaHNSA obcyxaeHuns
MarHuTHoe nose | yyawmxcsa K y4yebHon
9NEKTPMYECKOro TOKA LLEHHOCTHOMY npobnemsl;

1 JInHumM MarHMTHOM | acnekTty 2. [lemoHcTpauma 1
NHOYKUNN n3yyaembIx Ha AEeTaM NpuMepoB

12 [encTteune MarHUTHOro | YPOKax siBNieHun, | OTBETCTBEHHOTO, 1
Mons Ha MPOBOOHUK C | OpraHM3aums Ux | rpakaaHcKoro
TOKOM paboTbl C noBseneHus,

13 | [lenctBue  MarHUTHOro | NOMy4aemon Ha | NPOSIBNEHUs 1
nons Ha [OBMXKyLLMecs | YPOke yernosekonoobua n
3apsKEeHHbIe YacTuubl counaneHo nobpocepaeyHoCTH

14 | BsaumogencTtsue 3Ha4YMow ; 1
anekTpuyeckux  Tokos. | MHpopmauuen. | 3. OpraHusauus
MarHUTHbI NOTOK 2. wedcTea

15 | QHeprus MarHuTHoro | icnonb3oBaHne | MOTUBMPOBAHHbLIX U 1
nong Toka BOCnuMTaTesibHbIX | 9pyANPOBaAHHbLIX
3nekTpomarHeTusm (6 | BO3MOXHOCTE yyalwmxca Hag ux
y) cogepxaHus HeycnesarLMMn
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LleneBble

MeToAabl

Ne npuopuTeThbl C

YPOK Tema ypoxa y4eTOM npuemsbl ¢ yyetom | Kon-Bo

a nporpammbi nporpamMmmbl YacoB

BOCNUTaHUA
BOCNUTaHUSA

16 90C B npoBoAgHuKe, | yuebHoro OHOKNAaCCHUKaMMW. 1
ABVXyLLemcs B | NnpegmeTa
MarHMTHOM none 3. CoumanbHo

17 | OnekTpomarHuTHas 3Ha4YUMbIN OMbIT 1
NHOYKUMS coTpygHu4ecTBa

18 CamounHaykums N B3aUMHOM 1

19 | Ncnonb3oBaHwue MOMOLLM 1
31IEKTPOMarHMTHOM
NHOYKUMK

20 | MarHuToanekTpuyeckas 1
NHOYKUMS

21 JTabopaTopHas paboTa 1
Ne1 «M3y4eHne aBneHus
31IEKTPOMArHMTHOM
NHAYKUMNY
QNEKTPOMAITHUTHOE
U3NYYEHMUE (21 4)
U3nyyeHne wun npuéem
3NeKTPOMarHUTHbIX
BonH paguo- u CBY-
Awnana3soHa (5 4)

22 OneKkTpoMarHuUTHbIe 1. 1. Mooaepxka; 1
BOSHbI YcTaHoBreHue nooLupeHue.

23 | PacnpocTtpaHeHue AOBEPUTESTbHBIX | 2. noabop 1
SNEKTPOMAarHUTHbIX BOJTH | OTHOLLUEHUI COOTBETCTBYHLLMX

24 | OHeprus, paeneHve wn | Mexay TEKCTOB ans 1
NMNynbC yyuTernem n ero | YteHus, 3agad ans
9NEKTPOMArHUTHbIX BOJIH | Y4EHMKaMU, peLueHuns,

25 | CniekTp cnocobceTByOWM | NPOBNeMHbIX 1
QNEKTPOMAarHUTHbIX BOMH | X MO3UTUBHOMY | CMTyauuW ans

26 Paguno- n CBY-BonHbl B | BOCMPUATUIO obcyxaeHns B 1
cpefcTBax CBA3U yyawmnmmea Knacce.
BonHoBbLle cBoicTBa | TPE00BaHMI 1 3. I'pynnosas
cBeTa (7 4) npockd yuntens, | pabota

27 | NpwvHumn lMNovireHca MPUBMIEYEHNIo X 1

28 | MNpenomnexve BOSH. | BHUMaHA K- 1
MonHoe BHyTpeHHee | OOCYxaaemoit
oTpaxxeHue. [ucnepcus | Ha YPOKe
cBeTa nHdopmaLmu,

29 | VHTepdbepeHumst  BomH. | @KTMBMSALMM X 1
BsaumHoe ycunenue u | MO3HaBaTENbHON
ocnabneHve BonH B | AEATENBHOCTH.
NPOCTPaHCTBE 2.

30 | KorepeHTHble ncTounmku | VIcnonbsosakrme 1
cBeTa BOCNUTATENbHbIX

31 | Oudpakums ceeta BO3MOXHOCTEN 1
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LleneBble

MeToAabl
Ne npuopuTeThbl C
npuemsbl ¢ yyetom | Kon-Bo
YPOK Tema ypoka y4yeTom
a npOrpaMMB! nporpamMmmbl YacoB
BOCNUTaHUA
BOCNUTaHUSA
32 | JlabopatopHasa paboTa | cogepxaHus 1
No2 «HabnogeHune | yyebHoro
NHTepdepeHLmm n | npegmeTa
andpakumnm ceetar 3. NMpumeHeHune
33 | KoHTponbHas paboTta Ha ypoke 1
Ne2 «BosnHoBble WHTEepPaKTUBHbIX
CBOWCTBa cBeTa» dopm paboThi
yyaLmnxcs
KBaHTOBas Teopus
3NeKTPOMarHUTHOro
U3ny4YeHuA 1 BellecTBa
(9 4)
34 | doToadpdpekT 1. MNpueneyenue | 1. NHnunuposaHue 1
35 | KopnyckynspHo- BHMMaHUSA obcyxaeHns 1
BOJTHOBOW Ayaniuam yyalimxcs K yyebHon
36 BonHoBble cBoucTBa | ULEHHOCTHOMY npo6nemsl; 1
yacTtuy, acrnekTry 2. lemoHcTpauus
37 MnaHeTapHass  mopgenb | N3y4aeMmbiX Ha AeTam npumepos 1
aToma YypOKax SiBMEeHWI, | OTBETCTBEHHOrO,
38 | Teopusa atoma Bogopoda | OpraHmsaumns nx | rpaXaaHckoro 1
39 | MornoweHve n | pabotbi c ) nosegeHus, 1
nanyyeHve cBeTa | NonydYaemMmon Ha npoABrieHnsA
aTOMOM ypoke YyernoBekonoousa un
40 | Nasep coumansHo nobpocepaeyHoCTH 1
41 | NabopaTopHas pabota | 3Ha4MOU ) 1
Ne3 «Ha6nopeHue | Hdopmaupeit. | 3. OpraHnsauus
nUHenyaToro nl2 wedcTsa
CNNOLLUHOMO CMEKTPOB Mcnonb3oBaHne | MOTUBUPOBAHHbIX U
MCMYCKaHMs» BOCMMTATENbHbIX | 3PYANPOBAHHBIX
42 | KonTponbHas paboTa BO3MOXHOCTEWN yyalmnxca Hag ux 1
Ne3 «KBaHToBas Teopusi | COAEPKAHNA Heycnesatowmmu
3MEKTPOMArHUTHOTO yyebHoro OIHOKITaCCHUKaMW.
M3ny4eHns 1 BellecTeay | NPEAMETA
3. CoumanbHo
3HaA4YMMbIV OMbIT
CcOTpyaHU4ecTBa
N B3aMMHOM
NOMOLL
®U3UKA  BbICOKUX
3HEPIUA (8 u)
Pusnka atomHoro sapa
(5 4)

43 CocTtaB aTOMHOro sgpa 1. 1. Mooaepxka; 1
44 | DHeprus CBA3M | YCTaHOBNEHne nooLupeHue. 1
HYKINOHOB B sape AOBEPUTENBbHbIX | 2. nogbop
45 EctectBeHHas OTHOLLUEHUN COOTBETCTBYHOLLNX 1
pPagnoaKkTUBHOCTb. 3aKOH | Mexay TEKCTOB ans
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LleneBble

MeToAabl
Ne npuopuTeThbl C
npuemsbl ¢ yyetom | Kon-Bo
YPOK Tema ypoka y4yeTom
. npOrpaMMB! nporpamMmmbl YacoB
BOCNUTaHUA
BOCNUTaHUSA

paganoaKkTUBHOIO yuyuTenem n ero | YteHus, 3agad ans

pacnaga yYyeHuKamu, peLeHuns,

46 | AdoepHas aHepreTvka cnocobeTeyowmM | NpobnemMHbIX 1
47 Buonornyeckoe X MO3NUTUBHOMY | CUTyauun ans 1
nencrtene BOCMPUATUIO obcyxaeHns B

paanoaKTUBHbIX yyawmmuncs Knacce.
N3nyyYeHunn TpeboBaHun un 3. NpynnoBas
AnemeHTapHbIe npocbb yuntens, | pabota
yactuubl (3 4) NPUBNEYEHNIO UX
48 | Knaccudumkaums BHUMAHUA K 1
aneMeHTapHbIX yacTuy, | 06cyxaaemoit
49 | JlenToHbI N agpOHbI Ha ypoke 1
50 | BaaumopeiicTaue MHdopmaLmn, 1
KBapKoOB adkKTnBmn3ayuun Vle
no3HaBaTesbHOM
AEeATEeNbHOCTMW.
2.
Mcnonb3oBaHue
BOCMUTaATENbHbIX
BO3MOXHOCTEM
cogepxaHusa
y4yebHoro
npegmeta
3. NMpumeHeHune
Ha ypoke
NHTEPaKTUBHbIX
dopm paboThl
yyaLmnxcs
QNEMEHTDI
ACTPOD®U3UKHU (4 v)
dsonouua BceneHHoun
(4 4)
51 Ctpyktypa BcenenHow. | 1. MNpueneyverne | 1. MHuymmposaHue 1
PacwunpeHne BceneHHon | BHUMaHUS obcyxaeHns
52 3BE3bl, ranakTukn yyawmxcs K y4yebHon 1
53 | O6pasoBaHue n | UEHHOCTHOMY npobnemsi; 1
apontounss  ConHe4yHou | acnekty 2. lemoHcTpaumsa
CUCTEMDI n3yyaembIx Ha AeTaM NpuMepoB
54 Bo3aMOXHble  cLeHapuu | YPOKax SiBMIEHUI, | OTBETCTBEHHOIO, 1
aBonounn BeeneHHom opraHusaumus ux | rpaxgaHckoro
OBOBLLAIOLIEE paboTkl ¢ noseaeHus,
NMOBTOPEHUE (13 v) nonyyaemMon Ha | NPOSBNEHNs
55 KnHemaTtuka ypoke yenosekontooua n 1
MaTepuanbHON TOYKK counarnbHo nobpocepaeyHOCTM
56 | AuHamuka 3Ha4MMon ; 1
MaTepuanbHON TOYKM nHpopmaumeit. | 3. OpraHusauus
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LleneBble

MeToabl n
Ne npuopuTeThbl C
npuemsbl ¢ yyetom | Kon-Bo
ypOK Tema ypoka y4yeTom
a npOrpaMMB! nporpamMmmbl YyacoB
BOCNUTaHUSA
BOCNUTaHUS
57 | 3aKoHbl coxpaHeHus. | 2. wedcTea 1
OuHamuka Vcnonb3oBaHne | MOTUBUPOBAHHBLIX U
nepnognyeckoro BOCMUTATENbHbIX | 9PYANPOBAHHbIX
OBWXEHUs BO3MOXXHOCTEWN yyalumxcs Hag ux
58 PenaTtueBucrckas copepXxaHus HeycrneBaLwmmu 1
MEeXaHuKa y4yebHoro OAHOKNaCCHUKaMW.
59 | MonekynspHas npegmeta 1
CTPYKTypa BewecTea. | 3. CounansHo
MonekynspHo- 3Ha4YMMBbIV OMbIT
KMHEeTMYeckas  Teopusi | COTPYAHNYECTBa
ngeanbHoro rasa N B3aMMHOM
60 | TepmoagnHamuka. NMOMOLLIN 1
MexaHuyeckne  BOJHbI.
AKyCTUKa
61 OneKkTpoMarHMTHoe 1
B3auMoadencTemne
HEeNnoOABWKHbIX 3apsiAoB
62 [MoCTOAHHbIN 1
3NEKTPUYECKNN TOK
63 | MarHuTHOE none 1
64 | OnekTpoMarHeTn3m 1
65 |WsnyyeHne wn  npuém 1
3NEKTPOMAarHUTHbIX BOJSH
paguvo- " CBUY-
ananasoHa. BonHoBble
CBOWCTBa CBeTa
66 | KBaHTOBas Teopus 1
3NIEKTPOMArHMTHOro

n3ny4eHna n BelecTBa
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