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[Tporpamma no yue6HOMY npeamety «Dusnka» pazpaboTaHa Ha OCHOBE

— aBTOpckoi mporpamMmel A.B. Illatanunoii «®uzuka. Paboune nporpammsl. [IpeamerHast muHUS y4eOHUKOB CEPUU
«Kiaccuaeckuit kypey». 10-11 xmacesl: yueOHOE mocobue it 001eo0pa3oBaTebHBIX OpraHU3aIHii: 0a30BbIM U YIITYOJICHHBIH YPOBHH,
Mocksa «IIpocsemenuer, 2017 rog,
Ha peanu3zanuio 1anHON IpOrpaMMBl, COrJIACHO Y4eOHOMY IIJIaHY YUPEKICHHsI, OTBOAUTCS 2 yaca B HEJeIo, 68 4acoB B ro/I.
Hcnonp3yemsbiii yueonuk: ®usuka: yaeonuk ais 11 kinacca / I'.Sl. Msakumes, b.b. byxosues, M.: «IIpocBemenney, 2016 T.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOTI'O ITIPEIMETA
IIpeaMeTHbIe pe3ybTaThl

OCHOBBI JIEKTPOAMHAMMKH (IMPOIXOJIKEHUE)

MaruuTtHoe nose

OOyyaromuiicst HayduTCs

- J1aBaTb OINPEJECICHUS NOHATUN: MAarHUTHOE MOJie, WHAYKIUS MarHUTHOrO Mojs, BuxpeBoe mnoine, Cuna Awmmepa, cuna Jlopenia,
dbeppomarneTuk, JoMeH, remreparypa Kiopu;

- 1aBaTh OIPEAEIICHNE IUHUIA NHIYKIIMM MarHUTHOTO TIOJIS;

- IEPEYHCIISITH OCHOBHBIE CBOMCTBA MATHUTHOTO TTOJIS;

- n300paXkaTh MarHUTHBIC JIMHUU MTOCTOSSHHOTO MarHUTa, MPsIMOTO MPOBOJHUKA C TOKOM, KaTYIIKU C TOKOM;

- HaOJIOAAaTh B3aMMOJICHCTBHE KATYIIKH C TOKOM U MarHuTa, MarHUTHOM CTPEJIKU U MPOBOJHUKA C TOKOM, JCHCTBUS MArHUTHOTO TOJISI Ha
JBHKYILYIOCS 3apsDKEHHYIO YaCTHILY;

- opmynupoBaTh 3aK0H AmMiepa, TpaHHUIlbl €T0 MPUMEHHUMOCTH;

- ONpEeNeNsITh HaMpaBICHUE JTUHUM MarHUTHOW WHAYKIIMM MarHUTHOTO TOJIS ¢ TIOMOIIbIO MpaBuiia OypaBurKa, HAMPaBICHUE BEKTOPOB CHIIBI
Awmmnepa u cuisl JIopeHIa ¢ moMOIIBIO MTPaBUIIa JIEBOU PYKH;

- IPUMEHSATH 3aKOH Amriepa u (popmyty A BEIYMCIEHUS cuiibl JIopeHIa npu penieHnn 3a1ay;

- IEPEYUCIISITH TUIIBI BEIIECTB 10 MAarHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOWCTBA JIUa-, TIapa- U (PeppOMarHeTHKOB;

- U3MEPSTH CUJTY B3aUMOJEHCTBUS KaTYIIKU C TOKOM U MarHuTa.

OO0yJarmuiics TOTYIUT BO3MOKHOCTh HAYIUTHCS

- IOHUMATh U OOBSICHITH LEIOCTHOCTh (PM3MUECKON TEOpUHU, pa3NuyaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B PSIAY IPYTUX (DU3HUECKUX
TEOPHIL;




- BJIQJICTh NMPUEMaMH ITOCTPOCHHS TCOPETUUCCKUX JOKA3aTEIbCTB, a TAK)KE MMPOTHO3UPOBAHUS OCOOCHHOCTEH NMPOTEKAHUS (PU3UUECKHUX SBICHHUM
Y TIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUYECKUX BBHIBOJOB M JIOKA3aTEIIbCTB;

- XapaKTepHU30BaTh CUCTEMHYIO CBS3b MEXK/y OCHOBOIIOJIArAIOMMMH HAYYHBIMH TOHITHSAMU: POCTPAHCTBO, BpeMs, MaTepus (BElIeCTBO, M0JIe),
JBUKEHUE, CUJla, SHEPTHS;

- BBIJIBUTATh THIIOTE3bI HA OCHOBE 3HAHMS OCHOBOIIOJIATaIMNX (PU3NIECKUX 3aKOHOMEPHOCTEH M 3aKOHOB;

- CaMOCTOSITEIHHO TUTAHUPOBATH U IPOBOAUTH (DU3HUECKUE YKCIIEPHUMEHTHI;

- XapaKTepu30BaTh II100aIbHBIC TPOOJIEMBI, CTOAIINE MEPE]] YEIOBEUSCTBOM: DHEPIETUUECKHE, CHIPhEBBIE, IKOJIOTUYECKHE, — U POJIb (PU3HKU B
pELIEHNHN ITUX IPOodIIEM;

- pewmaTh MPaKTUKO-OPHEHTUPOBAHHBIE KAueCTBEHHbIE U pacueTHble (U3MUYECKHEe 3a7auyd C BbIOOpPOM (PU3UUYECKOW MOJENH, HCIONb3YS
HECKOJIbKO (PU3NYECKUX 3aKOHOB WJIA (POPMYJI, CBS3BIBAIOIINX U3BECTHBIC (DU3NUECKUE BEIMUUHBI, B KOHTEKCTE MEXKITPEAMETHBIX CBA3EH;

- 00BSACHATDH MPUHIIMIIBI PAOOTHI U XapaKTEPUCTUKHU U3yYEHHBIX MAIlIWH, TIPUOOPOB U TEXHUUYECKUX YCTPOICTB;

- OOBSICHATH YCIIOBUSI MPUMEHEHUS (PU3MYECKHX MOJENEH MpHU pelleHud (U3UYecKuX 3a1ad, HaXOIUTh aJCKBATHYIO IMPEIJIOKESHHOW 3a1ade
(bu3MYECKyI0 MOJIEINb, pa3pelaTh NpobdieMy Kak Ha OCHOBE MMEIOLUXCSI 3HAHUA, TaK U MPU TOMOIIM METO/I0B OLIEHKH.

DIECKTPOMArHUTHAS HHIYKIIUS

OOyyaromuiicst Hay4IuTCs

- JaBaTb ONpEAENICHUs TMOHSATUN: SBJIICHHE OJJICKTPOMATHUTHOM WHAYKIIMH, MAarHUTHBIA TOTOK, JJIC WHAYKIMU , WHIYKTUBHOCTb,
camounaykuus, 3/1C camonHaykuuu;

- pacmo3HaBaTh, BOCIPOU3BOAWTH, HAOIIOIATh SIBJICHUE JJIEKTPOMATHUTHOW WHIYKIIMH, MOKA3bIBaTh MPUYHMHHO-CIICCTBEHHBIC CBS3H IPHU
HaOII0/IEHUH SIBJICHUS; HA0IIO1aTh U aHATM3UPOBATH IKCIIEPUMEHTHI, IEMOHCTPUPYIOIIHe rpaBuio JleHna;

- opmynupoBath mpaBuiio JIeH1a, 3aK0H MEKTPOMAarHUTHOW WHYKIIMU, TPAHUIIBI €r0 TPUMEHUMOCTH;

- UCCIIEIOBATh SIBJICHUE AJIEKTPOMArHUTHOM MHIYKIUU;

- TMEPEYHCIIATh YCJIOBHS, MPU KOTOPHIX BO3HUKAET WHIYKIIMOHHBIM TOK B 3aMKHYTOM KOHTYpE, KaTYIIKE;, OMPENEsATh POJIb KEJIE3HOTO
CepJIeYHMKa B KaTyIlIKe; U300pa)kaTh TpadUyecKd BHEIIHEC U WHAYKIIMOHHOE MarHUTHBIE TOJS; OMpEAeNsTh HAmpaBlieHHE WHIYKIIMOHHOTO TOKa
KOHKPETHOW CUTYAallUH;

- 00BACHATH BOBHUKHOBEHUE BUXPEBOTO IEKTPHUUECKOTO OIS M DJEKTPOMArHUTHOTO TOJIS;

- ONUCHIBaTh BO3HUKHOBeHUE DJIC MHAYKIINHU B ABUKYIIUXCS TPOBOIHUKAX;

- paboTaTh B Mape U rpymie npy BHIMOIHEHUN MTPAKTHUYECKUX 3aJaHU, JIAHUPOBATh SKCIIEPUMEHT;

- IEPEYUCIISITH IPUMEPHI UCTIOJIB30BAHUS SBJICHUSI SJIEKTPOMArHUTHOW WHTYKIIUH;

- pacrmo3HaBaTh, BOCHPOU3BOJUTH, HAOMIOJATh SIBJICHHE CAMOWHIYKIIMH, TOKa3bIBaTh MPUYUHHO-CIEICTBEHHBIC CBSI3M TpHU HAOIIOJCHHUH
SIBJICHUS,

- (hopmynHrpoBaTh 3aKOH CAMOUHAYKIIMH, TPAHUIIBI €r0 TPUMEHUMOCTH;

- MPOBOJINTH AHAJIOTHIO MEXKTY CAMOUHIYKITUEH U MHEPTHOCTHIO;




- OIPENENATh 3aBUCUMOCTh MHAYKTUBHOCTH KAaTYIIKHU OT €€ JITMHBI U IUIOIIAAN BUTKOB;

- HaXOJUTh B KOHKPETHON CUTyalluu 3Ha4eHHs: MarHUTHOTO notoka, DJC uuaykuuu, DC UHIYKIUU B ABUXKYIIUXCS MpoBoaHMKAxX, D/C
CaMOWHIYKIINH, UHIYKTUBHOCTh, JHEPTUIO MATHUTHOTO MOJIS.

OO0yuaromuiics TOJYYUT BO3MOKHOCTh HAYYUThCS

- IOHUMATh U OOBICHATH LEIOCTHOCTh (PU3MUECKON TEOpUHU, pa3nyaTh I'PAaHUIBl €€ MPUMEHUMOCTH M MECTO B PSIAY IPYruX (hU3HUECKUX
TEOPHIL;

- BJIQJICTh IPUEMaMH MOCTPOEHUS TEOPETUUECKUX JI0Ka3aTeIbCTB, a TAK)KE MIPOrHO3UPOBAHUS 0COOEHHOCTEH MPOTEKaHUs (PU3NUECKUX SBICHHIM
U IIPOLIECCOB HA OCHOBE IIOJyYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX]ly OCHOBOIIOJIATAIOIIMMH HAYYHBIMU TOHATUSMU: IPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJIE),
NBUKEHUE, CUjla, SHEPTHS;

- BBIZIBUTATh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIMOJIATAIOIINX (PU3NYECKUX 3aKOHOMEPHOCTEHN 1 3aKOHOB;

- CaMOCTOSITEIHHO IIAHUPOBAThH U TPOBOJUTH (DU3UUECKUE IKCIICPUMEHTHI;

- XapaKTepu30BaTh TI00aNbHbIE TPOOIEMBI, CTOAIINE TIEpe]] YEIOBEUECTBOM: SHEPreTUUECKHE, ChIPhEBBIC, IKOJIOTHUECKHUE, — U POIIb (PU3UKU B
pELIEHNHN ITUX IPOodIIeM;

- pewmaTh MPaKTUKO-OPHEHTUPOBAHHBIE KAueCTBEHHBbIE M pacueTHble (U3MUECKHEe 3a7auyd C BbIOOpPOM (PU3MUYECKOW MOJENU, HCIONb3YS
HECKOJIKO (PU3NYECKUX 3aKOHOB WJIA (POPMYJI, CBS3BIBAIOIINX U3BECTHBIC (DU3NYECKUE BEIMYUHBI, B KOHTEKCTE MEXKITPEAMETHBIX CBA3EH;

- 00BSACHATDH MPUHIIMIIBI pAOOTHI U XapaKTEPUCTUKHU U3yYEHHBIX MAIllMH, IPUOOPOB U TEXHUUECKUX YCTPOICTB;

- OOBSCHATH YCIOBHS MPUMEHEHUS (PU3NYECKUX MOJENEW NMpH peuieHnr (pU3MyYecKux 3a/ad, HaXOIWTh aJeKBAaTHYIO MPEIJIOKECHHOUW 3aaade
(bu3MYECKYIO MOJIENb, pa3peniaTh MpodieMy Kak Ha OCHOBE UMEIOLIUXCSI 3HAHUA, TaK U MPU TTOMOIIIX METO/I0OB OLIEHKH.

Kojie6anus 1 BOJIHBI

Mexannyeckue KoyueOaHus

OOyuaromuiics HayduTCcs

- laBaTh ONpeeNieHus: KojiebaHus, KonebaTrenpHas CuCTeMa, MEXaHMYeCKre KoJjaeOaHus, rapMOHMYECKHE KOJIeOaHus, CBOOOIHBIE KOJIEOaHNUs,
3aryxarolue KoiebaHus, BHIHYKJICHHbIE KoJieOaHusl, pe30HAHC, CMEIIeHHE, aMIUIUTY 1a, TIEpUOoJI, YacToTa, COOCTBEHHAs 4acToTa, (hasa;

- IEPEUNCIISITh YCIIOBUS BOSHUKHOBEHUS KOJICOaHUH, IPUBOAUTH TPUMEPHI KOJICOATEIBHBIX CUCTEM;

- OMHUCBIBATh MOJIEJH: MPYKUHHBIM MasgTHUK, MATEMAaTUYECKUN MasTHUK;

- IEPEYNCIISITh BUJIBI KOJICOATEITFHOTO JIBUKCHHSI, UX CBOWCTBA;

- pacmo3HaBaTh, BOCIIPOU3BOIUTH, HAOIIOIaTh TApMOHHYECKUE KoieOaHusi, CBOOOAHbBIE, KONeOaHus, 3aTyXaollue KoueOaHus, BRIHYKICHHbIC
KoJieOaHus1, PE30HAHC;

- IEPEUUCIISITH CIIOCOOBI MOJIYYEHHUsI CBOOOAHBIX U BHIHYKJICHHBIX MEXaHMYECKUX KOJIeOaHMI;




- COCTaBJIATh YPABHEHUE MEXAHWYECKHX KOJeOaHWH, 3almuChiBaTh €ro peIleHHe, ONpeleNiATh M0 YPABHEHHUIO KOJeOaTeIbHOIO JBUKEHUS
napameTpsl KoneOaHus;

- IPEACTaBJIATh 3aBUCUMOCTb CMEILEHUS] OT BPEMEHU NP KOJIEOAHUAX MAaTEeMaTHUYECKOro U MPYXUHHOTO MasiTHUKA IpaMuecKu, ONpeiesTh
10 rpaduKy XapaKTePUCTHKH: aMIUIUTYy, IEPHUOJ] U YacTOTY;

- HAXO/IUTh B KOHKPETHBIX CUTYaLUsAX 3HAYCHMsI IEPHUO0/1a MATEMaTUYECKOI0 U MPYKMHHOTO MasiTHUKA, SHEPIUU MasTHUKA;

- OOBSCHATH MPEBPAILLCHHS YHEPTHU TIPU KOJICOAHUAX MATEMAaTHIECKOT0 MasiTHUKA U TPy3a Ha MPYKHUHE;

- HCCIIEI0BATh 3aBUCHMOCTD IIeprojia KojaeOaH!i MaTeMaTHUeCKOro MasiTHUKA OT €ro JJIMHBI;

- UCCIIEIOBATh 3aBUCUMOCTD IIepro/ia KojaeOaHHii Tpy3a Ha MPYKHHE OT €r0 MacChI.

OOyuarouuiics NOJyYUT BO3MOKHOCTh HAYUUTHCS

- TIOHUMATh U OOBSACHATH IENIOCTHOCTh (PM3MUECKOW TEOPHH, pa3iuyaTh I'PAHMIBI €€ MPUMEHUMOCTH U MECTO B PSAY IPYTrux (pu3muecKux
TEOPUH;

- BJIJIETh IPUEMAMHU TIOCTPOCHHUS TEOPETUIECKUX JTIOKA3aTEIBCTB, & TAK)KE MPOTHO3MPOBAHUS 0COOCHHOCTEH MPOTEKaHMsI (PU3HUECKUX SBICHUN
U TPOLIECCOB HA OCHOBE MOJTYYEHHBIX TEOPETHUECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/ly OCHOBOIIOJIAralOIMMH HAYYHBIMU IIOHATUSMU: IPOCTPAHCTBO, BPEMs, MaTepusl (BELIECTBO, MOJIE),
JBMKEHUE, CUIIA, SHEPIHS;

- BBIJIBUTaTh T'MIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- CAaMOCTOSATEJIbHO IJIAHUPOBATh U IPOBOUTH (PU3HUECKUE IKCIIEPUMEHTHI;

- XapaKTepHU30BaTh III00AIBHBIE MTPOOJIEMBI, CTOSIINE TEePE]] YeTIOBEUECTBOM: IHEPTETUIECKUE, CHIPHEBHIE, SKOJIOTUYECKHE, — U POJIb (PH3UKH B
peLIeHNH ITHX IpoOIeM;

- pemaTh MPaKTUKO-OPUEHTUPOBAHHbIE KAaueCTBEHHbIE M pacueTHble (M3MUECKHe 3a7adyu C BbIOOpPOM (PU3MUECKOW MOJENH, HCIONb3Ys
HECKOJIbKO (PU3MUYECKUX 3aKOHOB MIIH (POPMYII, CBSA3BIBAIOIINX U3BECTHBIE (PU3NUYECKHE BEIMUMHBI, B KOHTEKCTE MEXIPEAMETHBIX CBS3€EH;

- 00BACHATDH MPUHIIMIIBI pAOOTHI U XapaKTEPUCTUKHU U3yYEHHBIX MAllllH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;

- OOBSCHATH YCIOBUS NMPUMEHEHUS (PU3NYECKHX MoJiesiel MpH pelieHnr (U3MUecKuX 3a/1ad, HaXOJUTh aJeKBAaTHYIO NMpPEIIoXKEeHHON 3amaue
(bu3nYeCKyr0 MOJIENb, pa3pelaTh NpodaeMy Kak Ha OCHOBE MMEIOLIUXCSI 3HAHHUM, TaK U MPU TOMOIIM METO/I0B OLIEHKH.

DJeKTPOMarHUTHbIE KOJICOaHUs

OOyuaromuiics HayduTCs

- JlaBaTh OMNpEJENIeHUs IMOHATHSAM: AJIEKTPOMAarHuTHBIE KoJjeOaHWs, KojeOaTeNbHBI KOHTYpP, CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KoJeOaHMUS,
BBIHY)KJICHHbIE AJIEKTPOMArHuTHBIE KOJIeOaHMs, MEPEMEHHBIA 3JEKTPUUYECKUN TOK, aKTUBHOE CONPOTHBIICHHE, EHCTBYIOIIEEe 3HAUECHHE CHJIBI TOKA,
JecTByIOIee 3HAaUCHNE HAIPsDKEHUs, TpaHchopMaTop, KodQGUIUEHT TpaHCchopMalnH;

- n300pakaTh cXxeMy KoJje0aTeTbHOr0 KOHTYpa M OMHCHIBATh CXEMY €ro paboThl;




- pacro3HaBaTh, BOCIPOM3BOJUTH, HAOIIOAATh CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAaHUs, BBIHYXK/IECHHBIC 3JIEKTPOMAarHUTHbIE KOJeOaHus,
PE30HAHC B LIENH [IEPEMEHHOI0 TOKA;

- QHAJIM3MPOBATh NPEBPALLCHUS SHEPTUH B KOJIe0aTeIbHOM KOHTYPE IIPH IEKTPOMArHUTHBIX KOJIEOaHUSIX;

- TPEICTABIATh 3aBUCHUMOCTBH JJIEKTPUYECKOTO 3apsifia, CHJIBI TOKAa W HANpsHDKEHUS OT BPEMEHM IPH CBOOOAHBIX 3JIEKTPOMArHUTHBIX
KoJIE0aHUAX; ONPEIEIATh 110 rpaduKy KojaeOaHUH ero XapakKTepUCTUKU: aMIUIUTYAY, IEPUOA U YacCTOTY;

- IPOBOJIUTH AHAIIOTUIO MEKIY MEXaHHUECKUMH U 3JIEKTPOMArHUTHBIMH KOJICOAHUSIMU;

- 3anuchiBaTh GhopMyny TomMcoHa; BBIYUCIATH ¢ MOMOLIbIO (hopMynbl ToMCOHa IEpUO U YaCTOTY CBOOOAHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHMIi;
OIIPEIeNIATH TEPUO/I, YACTOTY, aMIUTUTYTy KOJIeOaHUH B KOHKPETHBIX CUTYaIHsIX;

- OOBSICHATH NPUHIMII [TOJyYEHUS IEPEMEHHOI'0 TOKa, YCTPOHCTBO I'eHepaTopa NepeMEeHHOI0 TOKa;

- Ha3bIBaTh OCOOCHHOCTH MEPEMEHHOT0 3JIEKTPUUYECKOT0 TOKA HAa YIAaCTKE LIEHH C PE3UCTOPOM;

- 3aMuChIBaTh 3aKOH OMa JUIsl e IePEMEHHOI0 TOKa;

HAXOJUTh 3HAYEHUS CUJIbl TOKA, HAIPSHKEHMsI, aKTUBHOTO CONPOTUBIICHUS LIETIH MEPEMEHHOr0 TOKa, ACUCTBYIOIIMX 3HAUEHUW CHUJIbI TOKAa U

HanpsKEHUS;
- Ha3bIBaTh yCJIOBUS BO3SHUKHOBEHUS PE30HAHCA B LIETIH IEPEMEHHOI0 TOKA;

- OIUCHIBATH YCTPOICTBO, MPUHLIUI ACHCTBHS U IPUMEHEHHUE TpaHchopMaTopa;

- BBIYUCIIATH KO3 (HUIIUEHT TpaHCPOPMALIMU B KOHKPETHBIX CHTYaILUsIX

OO0yuarouuiics NOJyYUT BO3MOKHOCTh HAYUUTHCS

- TIOHUMATh U OOBSACHATH IENIOCTHOCTh (PM3MUECKOW TEOPHH, pa3iuyaTh I'PAHMIBI €€ MPUMEHUMOCTH U MECTO B PSAY IPYTrux (pu3muecKux
TEOPHUIL;

- BJIQJIETh IpUEMaMH MOCTPOEHUS TEOPETUUECKUX JI0Ka3aTeIbCTB, a TAK)KE IPOrHO3UPOBAHUS OCOOEHHOCTEN MPOTEKaHUs (PU3NUECKUX SBICHUI
U IIPOLIECCOB HAa OCHOBE IOJyYEHHBIX TEOPETUUECKUX BBIBOJIOB U JOKA3aTENIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX]ly OCHOBOIIOJIAralOIIMMH HAYYHBIMHU OHATUSMU: IPOCTPAHCTBO, BpEMs, MaTepus (BELIECTBO, MOJIE),
JBMKEHUE, CUIIA, SHEPTHS;

- BBIJIBUTATh TMIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIINUX (PU3NYECKUX 3aKOHOMEPHOCTEHN 1 3aKOHOB;

- CAaMOCTOSTEJIbHO MJIAHUPOBATh U MIPOBOJIUTH (PU3HUECKUE IKCIIEPUMEHTHI;

- XapakTepu30BaTh IiI00anbHbIE TPOOIEMBI, CTOSALINE NIEPE]] YETIOBEYECTBOM: SHEPIeTUUECKHE, ChIPHEBBIE, IKOJIOTMUECKHE, — U POJIb (PU3UKHU B
peLIeHNH ITHX IPoOIeM;

- pemarh MPaKTUKO-OPHUEHTUPOBAHHbIE KAauyeCTBEHHbIE M pacueTHble (U3MUYECKHe 3a7adyu C BbIOOpOM (PU3MUYECKOW MOJENH, HCIONb3Ys
HECKOJIbKO (PU3MUYECKUX 3aKOHOB MM (DOPMYII, CBSA3BIBAIOIINX U3BECTHBIE (PU3NUECKUE BEIMUMHBI, B KOHTEKCTE MEXKIPEAMETHBIX CBS3€H;

- OOBSICHSTD TIPUHITUITBI PAOOTHI M XapaKTEPUCTHKH M3YYEHHBIX MAIIHH, TPUOOPOB M TEXHUIECKUX YCTPOUCTB;

- OOBSCHATH YCJIOBHS NMPUMEHEHUs (PU3MYECKHX MoJeNed NMpH peueHnn (u3nyecKux 3ajad, HaXOJUTh aJeKBAaTHYIO NMPeII0KEHHON 3aaaye
(bu3nYeCcKy0 MOJIeNb, pa3pelaTh NpobdaeMy Kak Ha OCHOBE MMEIOLUXCSI 3HAHUM, TaK U MPU TOMOIIM METO/I0B OLIEHKH.



MexaHu4YecKue BOJIHBI

OOyyaromuiicst Hay4nuTCs

- J1aBaTh OMNpeesieHuUs MOHATUI: MeXaHYecKas BOJIHA, ITONepeyHasl BOJIHA, POI0JIbHAS BOJIHA, CKOPOCTh BOJIHBI, IJTMHA BOJIHBI, (ha3a BOJIHBI,
3BYKOBasl BOJIHA, TPOMKOCTh 3BYyKa, BBICOTa TOHA, TEMOp, OTpaXCHHE, NPEIOMIICHHE, MOTJIONICHHE, WHTePPEepeHINs MEXaHWYEeCKUX BOJH,
KOT'€pEHTHbIE HCTOYHUKH, CTOSIYasi BOJIHA, aKyCTUUECKHI pe30HaHC, III0CKOMOIIPU30BaHHAs BOJIHA;

- IEPEUNCIISITh CBOMCTBA U XapaKTEPUCTUKU MEXaHUUECKUX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOANUTH, HAOIIOAATh MEXaHUUECKHUE BOJIHBI, NONEPEYHbIE BOJHBI, MPOJIOJIbHBIE BOJHBI, OTPAKEHUE MPETOMIICHHE,
MOTJIOIIEHHUE , THTEPPEPEHIINIO MEXaHUYECKUX BOJIH;

- Ha3bIBaTh XapaKTEPUCTUKH BOJH: CKOPOCTb, YaCTOTA, JUIMHA BOJIHBI, Pa3HOCTH (Da3 BOJIH;

- OTIPENIENSITh B KOHKPETHBIX CUTYAIMSIX CKOPOCTH, YaCTOTHI, JUIMHBI BOJIH, Pa3HOCTH (a3.

OOyuarouuiics NOJyYUT BO3MOKHOCTh HAYUUTHCS

- TIOHUMATh U OOBSACHATH IEIOCTHOCTh (PM3MUECKOW TEOPHH, pa3iuyaTh T'PAHHUIBI €€ MPUMEHUMOCTH U MECTO B PSAY IPYTrux (pu3muecKux
TEOPUH;

- BJIJIETh IPUEMAMHU TIOCTPOCHHUS TEOPETUIECKUX JIOKA3aTEIBCTB, & TAK)KE MPOTHO3MPOBAHUS 0COOEHHOCTEH MPOTEKaHMsI (PU3HMUECKUX SBICHUN
Y TIPOIIECCOB HAa OCHOBE MOJMYyYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENbCTB;

- BBIJIBUTaTh T'MIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- CaMOCTOSITENIBHO TUJIAHUPOBATH U MIPOBOAUTD (PU3HUECKUE HKCIIEPUMEHTHI;

- pemaTth MPaKTHKO-OPHEHTUPOBAHHBIE KAa4eCTBEHHBIC W pacyeTHble (U3MYECKHE 3a/a4d C BBIOOPOM (DHU3MUYECKOW MOJEIH, HCIOIB3YS
HECKOJIbKO (PU3MYECKMX 3aKOHOB WIIN ()OPMYII, CBSA3BIBAIOIIMX N3BECTHBIE (PU3MUECKUE BETMUNHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3EH.

OJEeKTPOMAarHUTHBIE BOJIHBI

OOyyaromuiicst Hay4YnuTCs

- JlaBaTh OIpEJENIEHUs] TOHATHI: 3JEKTPOMAarHUTHOE I0JIe, BUXPEBOE IEKTPUUECKOE I0JIe, DJIEKTPOMATHUTHBIE BOJHBI, CKOPOCTb BOJIHBI,
JUIMHA BOJIHBI, (Da3a BOJIHBI, OTpayKEHUE, MPEIOMIICHHE, MOTJIOIIEeHNEe, HHTephepeH s, AMPpaKLys, TONEPEUHOCTD, MMOJISIPU3aLUs dJIEKTPOMAarHU THBIX
BOJIH, Pa/INOCBSI3b, PaINOJIOKALINS, aMITJIUTYIHAs] MOAYJIALIUSA, I€TeKTUPOBAHUE;

- 00BICHATH B3aUMOCBS3h MNEPEMCHHBIX SJICKTPUICCKOI0O 1 MArHUTHOT'O noneﬁ;

- pHCOBaTh CXEMY PaclpOCTPaHEHHs! JTEKTPOMAarHUTHON BOJIHBI;

- IEPCUUCIIATH CBOMCTBA U XapPaKTCPUCTUKHU DJICKTPOMArHUTHBIX BOJIH,

- pacro3HaBaTh, HaOJIOJATh AJIEKTPOMArHUTHBIE BOJIHBI, M3JIy4€HHE, NpPUEM, OTpaKEHUE, MOIJIOLIEHHE, HHTep(EepeHInto, AUPPaKIUIO.
HOJ’I?[pI/I?;aIII/IIO OJICKTPOMArHMTHBIX BOJIH,

- HAXO/IUTh B KOHKPETHBIX CUTYaLUsAX 3HAYCHUS XapaKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTHI, JJIMHBI BOJIHBI, pa3HOCTH (a3,

- 00BACHSTD MIPUHIIUIT PAAUOCBA3U U TCIICBUACHUS.




OO0yJarmMiAcs TOJYIUT BO3MOKHOCTh HAYIUTHCS

- IOHUMATh U OOBSICHITH LEIOCTHOCTh (DM3MUECKON TEOpUHU, pa3udaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B PSIIY IPYTUX (DU3HUECKUX
TEOpHIi;

- BIIQJICTh MPUEMaMH TIOCTPOSHUSI TEOPETHUECKUX JI0KA3aTeIbCTB, a TAKIKE MIPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKaHUS (PHU3UIECKUX SBICHUI
Y MPOILIECCOB HA OCHOBE IMOJIYUYECHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEJIbCTB;

- BBIJIBUTATh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJIATAOIINX (PU3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB;

- CaMOCTOSITEIBHO IUIAHUPOBATH ¥ TPOBOJUTH (DU3UUECKUE IKCIICPUMEHTBHI;

- pemarh MPaKTUKO-OPHCHTHPOBAHHBIE KAUYECTBEHHBIC M pacueTHbIe (U3MUYECKUE 3a/Ja4dl C BBIOOPOM (DM3MUECKOH MOMENH, HCIOJb3Ys
HECKOJIbKO (PU3MYeCKHUX 3aKOHOB MK ()OPMYJI, CBS3BIBAIOLINX W3BECTHHIE (PU3NUECKUE BEIIMUYUHBI, B KOHTEKCTE MEKITPEIMETHBIX CBSI3EH.

Ontuka

CBETOBBIC BOJHBI.

['eoMeTpuyecKas ¥ BOJHOBAs ONTHKA

OOyyaromuiicst Hay4IuTCs

- JIaBaTh OMNpEACJICHUS TMOHITHI: CBET, KOPIIYCKYJSPHO-BOJHOBOM yaJlu3M CBETa, F€OMETPHYECKasi ONTHKA, CBETOBOM Jy4, CKOPOCTh CBETA,
OTpa)K€HUE CBETA, MPEJIOMJICHUE CBETA, IOJHOE OTPAKEHUE CBETA, YroJl MaJeHUs, YIOJ OTPaKeHHs!, YTOJl MPEIOMIICHUS, OTHOCUTENIbHBIN OKa3aTelNb
MPEIIOMIICHUsI, a0COJIFOTHBIM IMOKa3aTeidh MPEIOMIICHHUS, JIMH3a, (OKYCHOE PACCTOSHHUE JIMH3BI, ONTHYECKAs CHIa JIMH3bI, IWCIIEPCUS CBETA,
uHTepdepeHns cBeta, TudpaKkIMOHHAs PEIIeTKa, MOJISIpU3aIis CBETa, ECTECTBEHHBIN CBET, TUIOCKOIOISIPU30BaHHBIN CBET;

- OINKMCBHIBATh METObI U3MEPEHUS CKOPOCTHU CBETA;

- IEPEYUCIISITh CBOMCTBA CBETOBBIX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOJUTH, HAOIIONATh PACHPOCTPAHEHHWE CBETOBBIX BOJIH, OTPaXCHHE, MPEIIOMJICHHE, TMOTJOIICHHUE, NUCIIEPCHUIO,
UHTEP(EPEHITUIO CBETOBBIX BOJIH;

- popmynupoBats npuHIMI [ TolTeHca, 3aKOHBI OTPAXKEHUS U TIPEJIOMIJICHUS CBETA, TPAHUIIBI X TPUMEHUMOCTH;

- CTPOUTH XOJ JIy4ei B IJIOCKOIapaieIbHOM MIIACTUHE, TPEYTOJIbHOW MPU3ME, TOHKOW JIMH3E;

- CTPOUTH U300paKEHUE TIPEAMETA B TUIOCKOM 3€pKajie, B TOHKOW JINH3E;

- IEPEUUCIISITh BUJIBI JINH3, UX OCHOBHBIE XapaKTEPUCTUK — ONTUYECKHM LIEHTp, TJIaBHAsl OMTHYECKasi OCh, (DOKYC, ONMTHYECKAs CUIIa;

- HaxXOAWTh B KOHKPETHOM CHUTyallud 3HAYCHMs YIJIa TMaJeHUs, yria OTPAKEHUs, yIJia TPEJIOMIICHUS, OTHOCHUTEIHLHOTO TOKa3aTels
MpeIOMIIeHHs, a0COMIOTHOTO TMOKa3aTess MPENIOMIICHUS, CKOPOCTH CBETa B cpelie, (POKYCHOro paccTOSHUS, ONTHYECKON CHUIIbI JIMH3BI, YBEIHUCHHUS
JIUH3BI, Iepro/ia AUGPAKIIMOHHON PEIIETKH, MMOJI0KEHNUS MHTEP()EPEHITMOHHBIX U TUPPAKITHOHHBIX MAKCUMYMOB 1 MUHUMYMOB;

- 3amKCchIBaTh GOPMYINy TOHKOM JTMH3BI, HAXOUTh B KOHKPETHBIX CUTYAIUSAX C €€ TTOMOIIbI0 HEU3BECTHBIC BEIMUUHBI,

- OOBSCHSTH MPUHITUTT KOPPEKITUU 3PEHHUS C TIOMOIIBIO OYKOB;

- JKCIEPUMEHTAIBHO OMpPEENSITh MOKA3aTeNb MPEIOMIICHHS Cpelbl, (OKYCHOE PACCTOSHUE COOHMPAIOIIEH JTHH3BI, ATUHY CBETOBOI BOJIHBI C
MTOMOIIBIO AU(PPAKIIUOHHON PEIIETKH,




- BBIICTISITH OCHOBHBIE MOJIOXKEHUS KOPIYCKYJISIPHOM U BOJTHOBOI Teopuii cBeTa

OO0yuaromuiics TOJYYUT BO3MOKHOCTh HAYYUTHCS

- IOHUMATh U OOBICHATH LEIOCTHOCTh (PU3MUECKON TEOpUHU, pa3iuyaTh I'PAHUIBl €€ MPUMEHUMOCTH M MECTO B PNy IPYruX (PU3HUECKUX
TEOPHIL;

- BJIQJICTh IPUEMaMH MOCTPOEHUS TEOPETUUECKUX JI0Ka3aTeIbCTB, a TAK)KE MPOrHO3UPOBAHUS 0OCOOEHHOCTEN MPOTEKaHUs (PU3NUECKUX SBICHHIM
Y TIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETHUECKUX BBIBOJIOB U JIOKA3aTEIBCTB;

- XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX]ly OCHOBOIIOJIATAIONIMMH HAYYHBIMHU MOHATUSMU: IIPOCTPAHCTBO, BpEeMs, MaTepus (BELIECTBO, MOJIE),
JBMKEHUE, CUIIA, SHEPTHS;

- BBIZIBUTATh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIMOJIATAIOIINX (PU3NYECKUX 3aKOHOMEPHOCTEHN 1 3aKOHOB;

- CAMOCTOSITEJILHO IJIAHUPOBATH M MTPOBOIUTH (PU3HUECKUE IKCIICPUMEHTHI;

- XapaKTepu30BaTh TI00aNbHbBIE TPOOIEMBI, CTOALINE TIEpe]] YEIOBEUECTBOM: SHEPreTUUECKHE, ChIPhEBBIC, IKOJIOTHUECKHUE, — U POJIb (PU3UKU B
pELIEHNHN ATUX IpodIIeM;

- pewmaTh MPaKTUKO-OPHUEHTUPOBAHHBIE KAueCTBEHHbIE U pacueTHble (U3MUYECKHEe 3a7aud C BbIOOpPOM (PU3MUYECKOW MOJENH, HCIONb3YS
HECKOJIBKO (PU3MUYECKUX 3aKOHOB MIIH (DOPMYII, CBS3BIBAIOIINX M3BECTHBIC (PU3NUECKUE BEIIMYMHBI, B KOHTEKCTE MEXKIIPEAMETHBIX CBS3CiH;

- 00BSACHATDH MPUHIIMIIBI pAOOTHI U XapaKTEPUCTUKHU U3yYEHHBIX MAIllMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;

- OOBSICHATH YCIIOBHS MPUMEHEHUS! (PU3MYECKHX MOJENeH MpH pelieHnr (U3MYecKuX 3a/ad, HaXOIWTh aJeKBAaTHYIO NMPEIJIOKECHHOW 3amade
(bu3MYECKYI0 MOJIENb, pa3pelaTh NpodieMy Kak Ha OCHOBE UMEIOLUXCSI 3HAHUIA, TaK U MPU TOMOIIH METO/I0B OLICHKH.

W351y4eHus U CIEKTPBI

OOyyaromuiicst Hay4YuTCs

- JaBaTb OIpEIEICHUE TIOHATHM, TEIJIOBOEC WU3IIYYCHHUE, DJJICKTPOJIOMUHECLEHLHNs, KAaTOAOJIOMUHECUEHIUA, XEMHUOIIOMUHECIEHINA,
(OTOTIOMUHECIICHIINSI, CIUIOIIHON CHEKTp, TMHEWYaThIi CIEKTP, MOJI0CATHIN CIIEKTpP, CIEKTP MOTJIONIEHUS, CIEKTPAJIbHBIN aHaIIN3;

- IEPEYUCIIATH BUBI CIIEKTPOB;

- pacro3HaBaTh, Ha0J10IaTh CIUIOIIHOM CIIEKTp, IMHEHYAThIN CIIEKTp, MOJI0CAThIN CIIEKTP, CHEKTP U3JIyUYEHHUS U CIEKTP MOTJIOLUICHMUS;

- IEPEYUCIIATh BUBI DJIEKTPOMArHUTHBIX U3JIy4YEHUH, UX UICTOYHUKH, CBOUCTBA, IPUMEHEHHUE;

- CPaBHHMBATh CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH PA3HON YaCTOTHI.

OO0yuarouuiics NOJyYUT BO3MOKHOCTh HAYUUTHCS

- IOHUMATh U OOBSICHATH LEIOCTHOCTh (PM3MUECKON TEOpUH, pa3nyaTh I'PAaHUIBl €€ MPUMEHUMOCTH M MECTO B PNy IPYruX (PU3HUECKUX
TEOPHUIL;

- BJIQJIETh IpUEMaMH MOCTPOEHUS TEOPETHUUECKUX JI0Ka3aTeIbCTB, a TAK)Ke MPOrHO3UPOBAHUS OCOOEHHOCTEN MPOTEeKaHUs (PU3NUECKUX SBICHUI
U IIPOLIECCOB HA OCHOBE IOJIYYEHHBIX TEOPETUYECKUX BBIBOJOB U I0KA3aTEIIbCTB;

- BBIIBUTATh TMIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIMINX (PU3NYECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;




- CAaMOCTOATEJIBHO IJIAHUPOBATh U IPOBOIUTH (PU3MUECKUE IKCIIEPUMEHTBI;
- pemarth MPaKTHKO-OPHEHTUPOBAHHBIE KAaYECTBEHHBIC W pacyeTHble (U3MYECKUE 3aa4d C BBIOOPOM (DHU3MUYECKOW MOJENH, HCIOIb3YS
HECKOJIbKO (PU3MUYECKHX 3aKOHOB WM (POPMYJI, CBSA3BIBAIOIMX N3BECTHBIE (PU3HMUECKUE BEIMUMHBI, B KOHTEKCTE MEXIIPEAMETHBIX CBA3EH.

OcHoBa cienMaabHOM TEOPUN OTHOCUTEJIbHOCTH

OOyyaromuiicst Hay4YnuTCs

- JaBaTh OMNpEJEJICHUs OHATUN: COOBITHE, MTOCTYJAaT, HHEpLIMaIbHas CUCTEMa OTYeTa, BpeMs, JUIMHA Tela, Macca MOKOs, MHBAPUAHT, SHEPTUS
IIOKOS;

- 00BACHATH MIPOTUBOPEUHS MEXKY KIACCUUYECKONH MEXaHUKOW U 3NIeKTpoauHaMuKoi MakcBeria u npuunsl nosisienust CTO;

- (popmynupoBats noctynarsl CTO;

- (hopmymnupoBaTh BeIBOABI U3 noctynaroB CTO

OO0yuarmuiics TOJTYYUT BO3MOKHOCTh HAYIUTHCS

- IOHUMATh U OOBSICHITH LEIOCTHOCTh (PU3MUECKON TEOpUHU, pa3NuyaTh T'PAHUIBI €€ MPUMEHUMOCTH M MECTO B PNy IPYruX (hU3HUECKUX
TEOPHIL;

- BIIQJICTh IPUEMaMH MIOCTPOEHUSI TEOPETUUECKUX JI0Ka3aTeIbCTB, a TAK)KE MPOrHO3UPOBAHUS 0COOCHHOCTEH MPOTEeKaHUs (PU3NUECKUX SBICHHIM
Y IIPOLIECCOB HAa OCHOBE IOJyYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENIbCTB;

- BBIJIBUTATh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJAramux (pU3n4eckiux 3aKOHOMEPHOCTEH U 3aKOHOB

KBanToBas ¢usuka

CBeTOBbIE KBAaHThI

OOyuaromuiics HayduTCs

- JIaBaTh OMpeNeeHUsT NMOHATHI: PoTOd(hPEeKT, KBAaHT, TOK HACHIIICHUS, 3a/ep)KUBAIOIIee HampspDkeHHe, padoTa BBIXO/a, KpacHas TpaHUIA
¢doroaddexra;

- pacro3HaBaTh, HabM01aTh sABIeHHE PoTodhPeKTa;

- ONUCHIBATh OMNbITH CTONETOBA;

- (hopmynupoBats runoresy [lnanka o kBaHTax, 3aKoHbl GOTOAPDEKTA;

- QHAJIM3UPOBATh 3aKOHBI (HOTOIPPeEKTa;

- 3alUCBIBATh W COCTABJIATH B KOHKPETHBIX CUTYalUsAX ypaBHeHHE DUHIITEHHA 11 poToddhdekra m HaXOIUTh C €ro MOMOIIBI0 HEM3BECTHEIC
BEJIMYMHBI;

- IPUBOJIUTH IPUMEPHI UCTIOTIB30BaHus GoTodhdeKTa;

- OOBSCHATDH CYTh KOPIYCKYJSIPHO BOJIHOBOTO Jyalln3Ma;

- OTIHMCHIBATH OMBITHI JIeOeeBa Mo N3MEPEHUIO IaBJICHHS CBETA U TIOJATBEPIKIAIOIINX CJI0KHOE CTPOSHHE aTOMa;




- aHaJIM3UPOBATh PabOTy YUYEHHBIX IO CO3AAHHUIO MOJEJIU CTPOCHUS aTOMa, MOJIYYCHUIO BBIHYKJIEHHOTO H3IY4YEeHHUs, IPUMEHEHHH JIa3€pOB B
HayKe, MEUIIUHE, IPOMBIIIIIICHHOCTH, OBITY

OO0yyaromuiics MOJIy4UT BOZMOKHOCTh HAYUUTHCS

- IOHUMATh U OOBSICHITH LEIOCTHOCTh (DM3MUECKON TEOpUHU, pa3uvaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B PSIIY IPYTUX (DU3HUECKUX
TEOpHIi;

- BIIQJICTh MIPUEMaMH TIOCTPOSHUST TEOPETHUECKUX JIOKA3aTeIbCTB, a TAKIKE MPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKAHUS (PH3UIECKUX SBICHUI
Y TIPOIIECCOB HAa OCHOBE MOJyYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBS3b MEXK/y OCHOBOIOJIAraloIMMUA HAYYHBIMH MOHSITHSIMU: IPOCTPAHCTBO, BpeMsi, MaTepusi (BELIECTBO, M0JIE),
IBUKECHHE, CUJIA, YHEPTHS;

- BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHMS OCHOBOIIOJIATralOIMMX (PU3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSITENIBHO TUIAHUPOBATH U IPOBOAUTH (PU3HUECKUE HKCIIEPUMEHTHI;

- XapaKTepHU30BaTh TII00ATBHBIE TPOOJIEMBI, CTOSIINE TIEPe]] YSIOBEYSCTBOM: SHEPTETUICCKHE, CHIPHEBBIC, IKOJIOTHYECKHE, — U POJIb (PH3UKHU B
PELICHUHU ATHX TPOoOIIeM;

- pemarh NPaKTUKO-OPHCHTHPOBAHHBIE KAYeCTBEHHBIC W pacueTHbIC (M3MUECKHE 3a7add C BHIOOpPOM (DH3UYECKOW MOJCIH, HCIONb3YS
HECKOJIbKO (PU3MYECKHX 3aKOHOB WU (hOPMYII, CBSA3BIBAIOIINX U3BECTHBIC (PU3NYECKUE BEIMUYUHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3CI;

- OOBSICHATDH MPUHIUIIBI pA0OTHI U XapaKTEPUCTUKU M3YUEHHBIX MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;

- OOBSICHATH YCIIOBUSI MPUMEHEHHS (PU3MUECKUX MOJENeH MpHU pelieHur (PU3NYEeCKUX 3a7ad, HaXOIUTh aJeKBATHYIO MPEAJIOKEHHOU 3aqaue
(U3HYECKYIO MOJIeINb, pa3pemiaTh MpoodiieMy Kak Ha OCHOBE UMEIOIUXCS 3HAHUH, TaK U TIPH IMTOMOITH METOAO0B OIICHKH.

ArtomHas pusmka
OOyyaromuiicst Hay4InuTCs
- JlaBaTh ONpPEACIICHUs TOHSITHI: aTOMHOE SIIPO, PHEPTreTUYECKU YPOBEHB, PHEPTUs MOHU3AIMH, CIIOHTAHHOE M BBIHYXICHHOE HM3Ty4YeHUE

CBETA;

- OMUCHIBATh OMBITH Pezepdopaa;

- OMUCHIBATh U CPaBHUBATh Mojienu atoMa Tomcona u Pesepdopna;

- paccMaTpuBaTh, UCCJIEAOBATH M OMMCHIBATh JJUHEHYATHIE CIIEKTPHI;

- (hopmynHrpoBaTh KBaHTOBBIE TTOCTYNATHl bopa; 0OBSICHITH TUHEIYATHI CIIEKTPBI aTOMa BOJIOPOIa HA OCHOBE KBAaHTOBBIX MOCTYNAaTOB bopa;

- PacCUMTHIBaTh B KOHKPETHOW CHUTYyaIlMH YacCTOTY U JJIMHY BOJHBI UCIyCKaeMoro (poTOHa MpU MEPEexoje aTomMa M3 OJHOTO CTAI[MOHAPHOTO
COCTOSIHMSI B IPyTO€

OO0y4armuiics TOTYIUT BO3MOKHOCTh HAYIUTHCS

- IOHUMATh U OOBSICHITH LEIOCTHOCTh (PM3MUECKON TEOpUHU, pa3NudaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B DSy IPYTUX (DU3HUECKUX
TEOPHiA;



- BJIaJICTh IIPUEMaMH [TOCTPOCHUS TECOPETHUECKHX JIOKA3aTENLCTB, @ TAKXKE MPOTHO3UPOBAHUS OCOOCHHOCTEN MPOTEKaHUs (PU3MUECKUX SBICHUM
U TIPOLIECCOB HA OCHOBE MOJTYYEHHBIX TEOPETHUECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepHU30BaTh CHCTEMHYIO CBSI3b MEX/1y OCHOBOIOJIArAIONIMMHI HAyYHBIMH MOHSATHAMH: IIPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, IOJIE),
JBUJKCHUE, CUJIa, DHEPIUS;

- BBIJIBUTaTh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJIATAONINX (PU3NYECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;

- CAaMOCTOSITEJIbHO IJIAHUPOBATH U MIPOBOIUTH (PU3HUECKUE IKCIICPUMEHTHI;

- XapaKTEepPH30BaTh III00ATBHBIC TIPOOJIEMBI, CTOSIINE MEPET YETOBEUECTBOM: YHEPIeTUUECKHUE, CHIPHEBBIE, IKOJIOTUYECKUE, — U POJIb (DU3UKH B
pELIEHNHN ITUX IPOodIIEM;

- pemarh NPaKTUKO-OPHEHTHPOBAHHbIC KAueCTBEHHBIE M pacyeTHbIC (DM3MYECKHE 3a/aud C BBIOOPOM (U3MUECKOH MOMAETH, HCIONB3YS
HECKOJIBKO (1)I/I3I/I‘-I€CKI/IX 3aKOHOB HJIN (1)OpMy.H, CBA3BIBAIOIINX N3BCCTHBIC (1)I/IBI/I‘ICCKI/IC BCJIMYHHBI, B KOHTCKCTC MCKIIPCAMCTHBIX CBﬂ3eﬁ;

- OOBACHATH NPUHIUIBI paOOTHI U XapaKTEPUCTUKHN N3YYSHHBIX MAIINH, PUOOPOB U TEXHUYECKUX YCTPOKHCTB;

- OOBSICHATH YCIIOBHS MPUMEHEHUS (PU3MYECKHX MOJENeH NMpH pelieHnr (U3MYecKux 3a/ad, HaXOIWTh aJeKBAaTHYIO MPEIJIOKECHHOUW 3amade
bu3HUECKYI0 MOJIEIIb, pa3pemaTh MpodIeMy Kak Ha OCHOBE HMEIOIIUXCS 3HAHUH, TaK U IPH OMOIIH METOJIOB OLIEHKH.

Puznka aTOMHOIO A1pa

OOyyaromuiicst HayuuTCs

- 1aBaTh OIPEJIeJICHUs IOHATHUI: MacCOBOE YKCIIO, HYKJIOHBI, sIIEPHbIE CUJIbI, AE(DEKT Macc, JHEPTus CBA3H, ylelIbHask SHEPIHsl CBSI3U aTOMHBIX
Aep, PAIHOAKTUBHOCTB, IEPHOJ IIOJIypaclana, UCKyCCTBEHHAs PaJUOAKTUBHOCTD, SJEPHBIE PEAKIUU, YHEPreTUYECKUN BBIXOJ SCPHOM PEakLuH,
KO3 PHUIMEHT pa3MHOXKEHUSI HEUTPOHOB, KPUTHYECKAs Macca, peaKTOPbI-Pa3MHOXKUTENHN, TEPMOsCpHAst peaKims:

- CPaBHHMBATh CBOMCTBA IPOTOHA U HEUTPOHA;

- OIIUCBHIBATh IIPOTOHHO-HEUTPOHHYIO MOJEIb S1pa;

- OIPENENATh COCTAB sJIEp PAa3IUYHbIX AIEMEHTOB C MOMOIIBIO TabInIbl MeHieneeBa; n300pakaTh U YNTATh CXEMbI aTOMOB;

- BBIYUCIIATH JeQEKT Macc, JHEPTUIO CBSA3U U YJIEIbHYIO 3HEPTHUIO CBSA3U KOHKPETHBIX aTOMHBIX AJI€p; aHAIN3UPOBATh CBSA3b YJEIBbHOW SHEPTHH
CBSA3U C YCTOMYUBOCTBIO SAJIED;

- IEPEYUCIIATh BUABI PAJUOAKTUBHOIO Paclana aTOMHBIX S€Ep;

- CpaBHHUBaTh CBOMCTBa anb(a-, 0eTa- U ramMma-u3aydeHH; 3alUChIBaTh MpaBUiIa CMELIECHUS NPU PaJAHOAKTUBHBIX pacHaziax; ONpeiesiTh
3JIEMEHTBHI, 00pa3yrolecs B pe3ysbTaTe paJliOaKTUBHBIX PaclaJloB;

- 3aIHUChIBaTh, OOBSACHATH 3aKOH PaJIMOaKTUBHOTO pacnaja, yKa3blBaTh I'PAaHUIBI €T0 MPUMEHUMOCTH; ONpPENEIsITh B KOHKPETHBIX CUTYalMsIX
YUCJIO HEPACIaBIIUXCA SAEP, YUCIIO PACIABLINXCS SAEP, IEPUOJ ITOJIypacana;

- IEPEUUCIISITh U OMUCHIBATh METOIbI HAOJIO/IEHUS M PErHCTPaIK 3JI€MEHTApHBIX YaCTHI;

- 3aIIMCBIBATh SAEPHBIC PEAKLIUU, OIIPEAEIIATH IPOLYKTHI SIACPHBIX PEAKIUN, PACCUUTHIBATD YHEPTUUECKHUM BBIXOJ SIICPHBIX PEaKIINii;

- 00BACHATH MPUHIIUIIBI YCTPOICTBA U pabOTHI SAEPHBIX PEAKTOPOB;




- y4acTBOBaTh B OOCYKICHUH MPEUMYIIECTB U HEJJOCTATKOB SJCPHOM SHEPreTUKU

OO0yuaromuiics TOJYYUT BO3MOKHOCTh HAYYUTHCS

- IOHUMATh U OOBICHATH LEIOCTHOCTh (PU3MUECKON TEOpUHU, pa3uyaTh I'PAHUIBl €€ MPUMEHUMOCTH M MECTO B PNy IPYruX (hU3HUECKUX
TEOPHIL;

- BJIQJICTh IPUEMaMH MOCTPOEHUS TEOPETUUECKUX JI0Ka3aTeIbCTB, a TAK)KE MPOrHO3UPOBAHUS 0OCOOEHHOCTEN MPOTEKaHUs (PU3NUECKUX SBICHHIM
U TIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETHUECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX]ly OCHOBOIIOJIATAIONIMMH HAYYHBIMHU MOHATUSMU: IIPOCTPAHCTBO, BpEeMs, MaTepus (BELIECTBO, MOJIE),
JBMKEHUE, CUIIA, SHEPTHS;

- BBIZIBUTATh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOMOJATAIOIINX (PU3NYECKUX 3aKOHOMEPHOCTEHN 1 3aKOHOB;

- CAaMOCTOSITEJILHO IJIAHUPOBATH M MTPOBOIUTH (PU3MUECKUE IKCIICPUMEHTEHI;

- XapaKTepu30BaTh TI00aNbHbBIE TPOOIEMBI, CTOALINE TIEpe]] YEIOBEUECTBOM: SHEPreTUUECKHE, ChIPhEBBIC, IKOJIOTHUECKHUE, — U POJIb (PU3UKU B
pELIEHNHN ATUX IpodIIeM;

- pewmaTh MPaKTUKO-OPHEHTUPOBAHHBIE KAueCTBEHHBIE U pacueTHble (M3MUYECKHEe 3a7aud C BbIOOpOM (PU3MUYECKOW MOJENU, HCIONb3YS
HECKOJIBKO (PU3MUYECKUX 3aKOHOB MIIH (DOPMYII, CBS3BIBAIOIINX M3BECTHBIC (PU3NUECKUE BEIIMYMHBI, B KOHTEKCTE MEXKIIPEAMETHBIX CBS3CiH;

- 00BSACHATDH MPUHIIMIIBI pAOOTHI U XapaKTEPUCTUKHU U3yYEHHBIX MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;

- OOBSICHATH YCIIOBHS MPUMEHEHUS! (PU3MYECKHX MOJENeH MpH pelieHnr (U3MYecKuX 3a/ad, HaXOIWTh aJeKBAaTHYIO NMPEIJIOKECHHOW 3amade
(bu3MYECKYI0 MOJIEINb, pa3pelaTh MpodIeMy Kak Ha OCHOBE UMEIOLITUXCS 3HAHUM, TaK U TIPU MTOMOIIN METO/I0B OLICHKH.

OJeMeHTapHble YaCTHIIbI

OOyyaromuiicst Hay4YuTCs

- 1aBaTh OIpeJIeICHUs MOHATHIA: aHHUTHIISALUS, JIETITOHBI, aAPOHBI, KBAPK, TJIIO0OH;

- NIEPCUUCIIATE OCHOBHBIC CBOMCTBA SJICMCHTAPHBIX YaCTHUIL;

- BBIJICJIATH TPYIIIBI SJIEMEHTAPHBIX YaCTHII,

- NIEPCUUCTIATH 3aKOHBI COXPAHCHU A, KOTOPBIC BBIITOJIHAIOTCA IIPU NPEBPALICHUAX YaCTHUIL;

- ONMCHIBATH MPOLECCHl AaHHUTHIIALIMY YACTULl M aHTHYACTUILL M POXKACHUS SJIEKTPOH-TIO3UTPOHHBIX Map;

- Ha3bIBaTh M CPABHUBATH BUJbI (DyHIaMEHTAIbHBIX B3aUMOJICHCTBUM;

- OIUCHIBATh POJIb YCKOPUTENEH 3JIEMEHTAapHbIX YaCTHIL;

- Ha3bIBaTh OCHOBHBIC BH/IbI YCKOpI/ITeJIeﬁ OJIEMCHTAPHBIX YaCTHUI]

OOyuarouuiics MOJyYUT BO3ZMOKHOCTh HAYUUTHCS

- IOHUMATh U OOBSICHATH LEIOCTHOCTh (PU3MUECKON TEOpUH, pa3iuyaTh I'PAaHUIBl €€ MPUMEHUMOCTH M MECTO B PNy IPYruX (PU3HUECKUX
TEOPHUIL;




- BJIaJICTh IIPUEMaMH [TOCTPOCHUS TECOPETHUECKHX JIOKA3aTENLCTB, @ TAKXKE MPOTHO3UPOBAHUS OCOOCHHOCTEN MPOTEKaHUs (PU3MUECKUX SBICHUM
U TIPOLIECCOB HA OCHOBE MOJTYYEHHBIX TEOPETHUECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepHU30BaTh CHCTEMHYIO CBSI3b MEX/1y OCHOBOIOJIArAlOIIMMHU HAyYHBIMH MOHSATHSAMU: IIPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, IOJIE),
JBUJKCHUE, CUJIa, DHEPIUS;

- BBIJIBUTaTh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJIATAONINX (PU3NYECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;

- CAaMOCTOSITEJIbHO IJIAHUPOBATH U MIPOBOIUTH (PU3HUECKUE IKCIICPUMEHTHI;

- XapaKTEepPH30BaTh III00ATBHBIC TIPOOJIEMBI, CTOSIINE MEPET YETIOBEYECTBOM: YHEPIeTUUECKHUE, ChIPHEBBIC, IKOJIOTUYECKUE, — U POJIb (DU3UKH B
pELIEHNHN ITUX IPOodIIEM;

- pemarh NPaKTUKO-OPHEHTHPOBAHHBIC KAueCTBEHHBIE M pacyeTHbIC (DM3MYECKHE 3a/laud C BBIOOPOM (U3MUECKOH MOMETH, HCIONB3YS
HECKOJBKO (1)I/I3I/I‘-I€CKI/IX 3aKOHOB HJIN (1)OpMy.H, CBA3BIBAIOIINX N3BCCTHBIC (1)I/IBI/I‘ICCKI/IC BCJIMYHHBI, B KOHTCKCTC MCKIIPCAMCTHBIX CBﬂ3eﬁ;

- OOBACHATH NPUHIUIBI paOOTHI U XapaKTEPUCTUKHN N3YYSHHBIX MAIINH, PUOOPOB U TEXHUYECKUX YCTPOKHCTB;

- OOBSCHATH YCIOBHS NMPUMEHEHUS (PU3MYECKUX MOJIENeH MPpH peuieHnn (pU3MyYecKux 3a/ad, HaXOIWTh aJeKBATHYIO MPEIIOKECHHOW 3a1ade
bu3HUECKYI0 MOJIEIIb, pa3pemaTh MpodIeMy Kak Ha OCHOBE HMEIOIIUXCS 3HAHUH, TaK U IPH OMOIIH METOJIOB OLIEHKH.

Crtpoenue BcesieHHoM

OOyyaromuiicst Hay4YnuTCs

- JlaBaTh OIpejeseHUs NOHATUI: HeOecHas cdepa, SKIUINTHKA, HEOECHBIM HSKBATOp, IMOJIIOC MHUPA, OCh MHpa, KPYr CKJIOHEHHs, HpsIMoOe
BOCXOJKICHHE, CKIIOHEHHUE, MapajlIakC, MapceK, aCTPOHOMHYECKAs eIUHHIIA, TIEPUTeInid, ademuii, COTHEYHOe 3aTMEHHUE, TYHHOE 3aTMEHHE, TTJIaHEThI
36MHOW TpYIMBbl, IUIAHETHI-TUTAHTBI, aCTEPOU], METEop, METEeopuT, (oTocdepa, CBETUMOCTh, MpOTyOepaHel, Myinbcap, HEUTpOHHas 3Be37a,
IIPOTO3BE3/1a, CBEPXHOBAsI 3B€3/1a, FAJIaKTHKA, KBa3ap, KpacHOe cMelleHne, Teopusi bonbiioro B3psia, Bo3pact BeeneHHOM;

- BBIJIENIATH OCOOEHHOCTH CUCTEMBI 3eMJIS-JIyHA;

- pacro3HaBaTh, MO/IEJIUPOBATH JIYHHbIE U COJTHEUHbIE 3aTMEHUS;

- OOBSICHATH MPUJIMBBI U OTIIUBBI;

- onuchIBaTh cTpoeHre COTHEUHON CUCTEMBI, IEPEUNCIISITh MJIAHETHl M BUbI MAJIbIX TEJl;

- TEepPEeUuCsIATh TUIHYHBIE T'PYNIbI 3BE3]l, OCHOBHBbIE (DU3MUYECKHE XapPAaKTEPUCTUKU 3BE3[, OMHUCHIBATH 3BOJIOLMIO 3BE3]l OT POXKAECHUS 0
CMEpTH;

- Ha3bIBaTh CaMbl€ SIPKUE 3BE3/Ibl U CO3BE3/US;

- IEPEUNCIISITh BUJIbI TATAKTHK;

- BBIAEIATE MUIeUHBIll TyTh CPEIN APYTUX TFAIAKTHK, ONPEAEsITh MeCTh COTHEUHOUM CUCTEMBI B HEM;

- IPUBOJUTH KPAaTKOE U3JI0KEHUE TEOPUH boabIIoro B3psiBa M TEOPUH paciuupsromercs Beenennoil.

OOyuarouuiics NOJyYUT BO3MOKHOCTh HAYUUTHCS



- IIOHUMAaTh U OOBACHATH LIEIOCTHOCTh (PU3MUECKOM TEOpHH, pa3iuyaTh I'PaHULbI €€ MPUMEHUMOCTH U MECTO B pAAY IpYrux (pusnueckux
TEOPHIL;

- BJIJIeTh IPUEMAMU IIOCTPOEHUSI TEOPETUUECKUX JI0KA3aTEIbCTB, & TAK)KE IPOrHO3UPOBAHUS OCOOEHHOCTEH NMPOTEKaHUs! (PU3MUECKUX SBICHUN
U IIPOLIECCOB HA OCHOBE IOJIYYEHHBIX TEOPETUYECKUX BBIBOJOB U JI0KA3aTEIIbCTB;

- XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEKAY OCHOBOIOJIAraroMMU HayYHbIMU TOHSATUSAMU: IPOCTPAHCTBO, BPEMs, MaTepHus (BEILECTBO, 0Je),
JBUKEHUE, CUJa, DHEPIUs;

- BBIJIBUT'aTh THITOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIAraroIuX (PU3MUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- OOBSCHATH YCIOBUS MPUMEHEHUS (PU3MYECKHX MOJENEH MpH pelieHnr (U3MYecKux 3a/ad, HaXOIWTh aJeKBAaTHYIO MPEIJIOKECHHON 3amaye
(bu3nUecKyro MOJENb, pa3penaTs IpodaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U IPU IIOMOLIM METOJI0OB OLIEHKH.

JInuyHOCTHBIE pe3yJIbTaThI.

- YMEHHE YIPABIIATh CBOEH MIO3HABATEIBLHOM JESTEIBHOCTHIO;

- TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCJE caMOOOPa30BaHUIO, HA MPOTSHKEHUM BCEH JKM3HU; CO3HATEIbHOE OTHOILIEHHE K
HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEIIHON MPO(eCCHOHANBbHON 1 00IIECTBEHHOH JICSTENbHOCTH;

- YMEHHME COTPYAHMYATh CO CBEPCTHMKAMM, JETbMH MIIAJIILIEr0 BO3pPacTa, B3POCIBIMU B 00pa3oBaTENIbHOM, yueOHO-HCCIel0BaTeIbCKOH,
IIPOEKTHOM M IPYruX BUAAX IEATEIbHOCTH;

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHNUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH; OCO3HAHUE 3HAYMMOCTH HayKH, BiaJICHUS
JOCTOBEPHOH MH(pOpMAaNHEl O MepPeIOBhIX JOCTHKCHUAX U OTKPBITHIX MUPOBOW M OT€UECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSX
00 ycTpoiicTBe MHpa U 00IIEeCTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY

- YyBCTBO T'OPJIOCTH 32 POCCUMCKYIO (PU3UYECKYIO HayKy, TYMaHU3M,;

- IIOJIO’KUTEIIHOE OTHOLIEHHUE K TPYAY, LEICYCTPEMIIEHHOCTD;

- DKOJIOTHYECKasl KyJIbTypa, OepeKHOe OTHOIIEHHUE K POAHOM 3eMJie, MpUpOoAHbIM OoraTcTBaMm Poccuu n Mupa, moHMMaHHE OTBETCTBEHHOCTH 3a
COCTOSIHME IIPUPOJHBIX PECYPCOB U Pa3yMHOE IPUPOAOUCIIONB30BAHKE.

MeTtanpeameTHbie pe3yJabTaThl:

PerynastuBubie YY/:

OOyyaronmuiics CMOMKET:

- CaMOCTOSITETIbHO ONpEAENATh IeNH, CTaBUTh U (POpMyIupoBaTh COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHON NEATEIBHOCTH M >KU3HEHHBIX
CUTYaIUsIX;

- OLIGHUBATh PECYPCHI, B TOM YHCIIE BPEMs U IpyTrHe HeMaTepuaibHble pecypchl, HEOOXOIUMBIE JUTsl JOCTHKEHUS IIOCTABIICHHOM paHee 11elu;

- COTIOCTABJIATh UMEIOIINECS BOZMOKHOCTH U HEOOXOIMMBIE JIsl TOCTUKEHUS 1eJIN PECYPCHI;




- OIPEIENIATh HECKOJIBKO ITyTEW JOCTHKEHUS TIOCTAaBICHHOM LIEIIN;

- 3371aBaTh IIapaMeTPbl U KPUTEPHUH, 110 KOTOPBIM MOKHO OIIPENEIUTh, YTO L€JIb JOCTUTHYTA;

- COMOCTABJIATH MOTYYECHHBIN PE3yNbTaT AESITEIBHOCTH € IIOCTABICHHON 3apaHee LENblo;

- OLICHUBATh MOCIIEACTBUS TIOCTHKECHHUS IOCTABICHHOM 1IETH B IEATEILHOCTH, COOCTBEHHOW KHU3HH U KU3HU OKPYKAIOIIUX JIFO/ICH.

ITo3naBarenbHbIe YY/I:

OOy4Jaromuncs CMOYKET:

- KPUTUYIECKU OIEHUBATh M HHTEPIIPETUPOBATH HHPOPMAITUIO C PA3HBIX MMO3UIUH;

- pacmo3HaBaTh ¥ (PUKCHPOBATH MTPOTHUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHUKAX;

- HWCIOJB30BaTh Pa3IMYHBIE MOJCIBEHO-CXEMATUYCCKHE CPEICTBA IS TPEACTABICHUS BBIABICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHKAX
MPOTUBOPEUHIA;

- OCYIIECTBIIATH Pa3BEPHYTHIM HH()OPMAIIMOHHBIN MTOUCK M CTABUTh HE €T0 OCHOBE HOBBIC (YUCOHBIC U TIO3HABATEILHBIC) 3a/1a4H;

- HCKaTh U HAXOJUTh 0000IICHHBIC CITOCOOBI pEIICHUS 3a1a4H;

- MPUBOJUTH KPUTUUYECKUE APTYMEHTHI, KaK B OTHOIICHUU COOCTBEHHOTO CYXKJCHHS, TaK M B OTHOIICHUU JEHCTBUM U CYKIECHUU JIPYroro
YEIIOBEKA;

- aHATM3UPOBATH U MPE0OPa30BBIBATH MTPOOIIEMHO-TIPOTHBOPEUYHBBIC CUTYAIUH;

- BBIXOJUTH 332 pPaMKH y4yeOHOro MpeAMeTa W OCYIIECTBIATH LIEeJICHANPABICHHBIA MOMCK BO3MOKHOCTH IIUPOKOTrO IMEpeHoca CPEeACTB U
cr1oco0OB AEHCTBHUSL,

- BBICTpPAaWBaTh WHIUBUIYATbHYIO OOpa30BaTENIbHYIO TPACKTOPHUIO, YUUTHIBAsl OTPAHUYEHHS] CO CTOPOHBI APYTUX YUACTHHUKOB U PECYpPCHBIE
OTHOIIICHUS,

- MEHSTH U YAEPKUBATh Pa3HbIe MO3UIIMK B TO3HABATENBHOM ASITeNbHOCTU (OBITh YYEHUKOM M yuuTesneM; GopMyIupoBaTh 00pa3oBaTeIbHbIN
3ampoC M BBHITIOJIHATH KOHCYJIbTAaTUBHBIE (PYHKIIMH CAaMOCTOSTEIBHO; CTaBUTh MPOOJIEMYy M pabdoTaTh HAJ €€ PEIICHHEM; YIPaBJsSTh COBMECTHOU
MTO3HABATEIPHOU JIEATEIbHOCTHIO U TTOTUUHSATHC ).

Kommynukarusubie YY/I:

OO6yyaromuiics CMOXKET:

- OCYIIECTBJIATH JIEJIOBYI0O KOMMYHHUKALIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO B3pOCIBIMH (Kak BHYTpH 00pa3oBaTeIbHON OpraHU3allM, TaK U 3a
ee mpeeamMu);

- TP OCYILECTBJIEHUH T'PYNIIOBON PabOThI OBITh KaK PYKOBOAMTENIEM, TaK U WICHOM IMPOEKTHOM KOMaH bl B pa3HbIX pOJIsX (reHepaTopoM HJiei,
KPUTHUKOM, UCTIOJIHUTENIEM, TPE3ECHTYIOLIUM U T.1.);

- pa3BepHYTO, JJOT'MYHO M TOUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BaHUE a/IeKBATHBIX (YCTHBIX U MMChMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(PJIMKTHBIE CUTYall! M MTPEJOTBPAIATh KOHQIUKTHI IO UX aKTUBHOHN (a3bl;




- COTJIaCOBBIBAThH MO3MIIMH WICHOB KOMaH/IbI B Ipoliecce padoThl Hall OOUIUM MPOAYKTOM/pELICHHEM;

- MPEACTaBIATh MYOJUYHO PE3yNbTaThl WHIUBUAYATHHOW W TPYIIOBOW NEATEIBHOCTH, KaK Mepe] 3HAKOMOW, TaK W Tepel] He3HAKOMOU
ayIUTOPUEH;

- ToA0MPaTh MAPTHEPOB JJIS IETIOBOM KOMMYHUKAIIMH, UCXOS U3 COOOpakKeHUN Pe3yabTaTHBHOCTH B3aUMOICHCTBHS, & HE TUYHBIX CUMITATHI;

- BOCIPUHHUMATh KPUTHUECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

- TOYHO U eMKO (popMynHpoBaTh Kak KPUTHUECKHE, TaK U OAOOpHUTEIbHBIC 3aMEUaHUs B agpec IPYrux IOJed B paMKax JeIOoBOH U
o0pa3oBaTenbHON KOMMYHHUKAIIUU, U30€erasi Py 3TOM JIMYHOCTHBIX OLIEHOUHBIX CY>KICHHI.



COJAEPKAHUE KYPCA ®U3UKHU

OCHOBBI IEKTPOAMHAMMKH (IMPOX0JIKEHHUE)

MarnutHoe mnone. Bektop MarHuTHOM MHAyKUuU. [IpyHIMD cynepno3uuuy MarHUTHBIX MOJed. MarHuTtHoe mojieé MPOBOAHUKA C TOKOM.
JleficTBME€ MarHUTHOTO TIOJIS HA MMPOBOJIHUK C TOKOM U JIBIKYIILYIOCS 3apsikeHHyro yactuily. Cuiia Amnepa u cuia Jlopenua.

IToTok BekTOpa MAarHUTHOW WHIYKIMHU. SIBJIEHHE AJIEKTPOMArHUTHON HMHAYKIMU. 3aKOH 3JEKTPOMArHUTHOM MHAYKIUU. DC uMHIYKIMU B
OBUKYyIIMXcs npoBoaHuKax. [IpaBuno Jlenna. fIBnenune camomHaykuuu. MHIyKTUBHOCTb. DHEPrUsl 3J€KTPOMAarHUTHOIO 1oJisi. MarHUTHBIE CBOMCTBA
BEILIECTBA.

JlaboparopHble pabOTHI:

JlaboparopHnas pabota Nel «/3mepenue cuibl B3aMMOACHCTBHSI KATYIIKK C TOKOM M MarHUTa»

JlabopaTtopHnas pabota Ne2 « MccienoBanue siBICHUS AIEKTPOMATHUTHON MHAYKITI

Kose6anus v BOJIHBI

Mexanuueckue KoyebaHus 1 BOIHbI. AMIUIUTY/Ia, IEPUOI, 4acToTa, (hazakonedanuii. [IpeBparienus suepruu npu kojaebaHusx. Boinysicoentvle
KONeOaHusi, pe30HaHc.

[Toniepeunblie U MPOIOJIbHBIE BOIHBL. JHEprus BoiHbl. UHTepdepenius u nudpakiius BOJIH. 3BYKOBbIE BOJTHBI.

OnextpoMarHuTHble KosieOanus. KonebarenbHblit KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KojieOaHUs. BBIHYX/IE€HHbIE 3JE€KTPOMarHUTHbIE
konebanus. Peszonanc. Ilepemennbiii Tox. KoHaeHcarop W kaTymika B IenM InepeMeHHoro Toka. [IpomsBoacTBo, mepenadya u mnotpelrieHue
AIEKTPUYECKOMN PHEPTUU. DJIeMeHTapHas Teopus TpaHchopmaropa.

DJeKTpOMarHUTHOE Toje. BuxpeBoe anekTpuueckoe moje. DIeKTpOMarHuTHbIE BOJIHBL. CBOMCTBA 3JIE€KTPOMArHUTHBIX BOJIH. JlMara3zoHbI
AJIEKTPOMArHUTHBIX U3TYYCHUH U UX MPAKTHYeCKOe MpuMeHeHue. [I[pHHInTIBI paMoCBsI3U 1 TEIEBUICHHUS.

JlabopatopHble paboThI:

JlabopaTtopHnast pabota Ne3 «Onpenenenne yCKopeHust CBOOOHOTO MaICHUsI TIPU TTOMOIIIA MAasITHHKA

OnTuka
['eomeTpuyeckas onTuka. [IpsMonrHeHOe pacpoCcTpaHEHHE CBETa B OJTHOPOIHON cpelie. 3aKOHBI OTPaKeHHUs U MperoMiieHus cBeTa. [lomHoe
BHyTpeHHee oTpakeHue. Onrudeckne mpuOOopHI.
BoxnoBrie cBoiicTBa cBeta. Ckopocth cBeta. HTepdepenius cBeta. Korepentaocts. Judpakius cera. [lonspuszanus cera. Jucnepcus
cBeta. [IpakTHdyeckoe MPUMEHEHHE JIEKTPOMATHUTHBIX H3JTYICHUH.
JlaboparopHbIe PabOTHEI:




JlaGopaTtopHas pabota Ned «Onpesenenne moka3aresis IpeIOMICHUS CPEIb»
Jlaboparopuas pabota Ne5 « Onpenenenue GOKYCHOTO paCCTOSIHHSI COOMPAIOIIECH JTUH3BI)
JlaGopaTtopHnas padota Ne6 « OnpeziesieHre IJTUHBI CBETOBOM BOJTHBI

OCHOBBI ClIENHATBHON TEOPUN OTHOCUTEIBHOCTH
NHBapuaHTHOCTh MOJYJs CKOPOCTH CBeTa B BakyyMe. [IpuHumnm oTHOCuTENbHOCTH DWHIUTEWHA. [Ipocmpancmeo u 8pems 8 CneyudaibHou
meopuu OMHOCUMENbHOCU. DHeEPeUust U UMNYIbC c80000HOU Yacmuybl. CBA3b MacChl U SHEPTUH CBOOOHON YaCTHUIIbI. DHEPTHUS MTOKOSI.

KBanToBas pusuka

[Ipeamer u 3a1a4n KBAaHTOBOW (PU3UKH.

TennoBoe uznyuenue. Pacnpenenenue sHepruu B CeKTpe aOCOTIOTHO YEPHOTO Tena.

['umote3a M. [Tnanka o kBantax. ®otodddekr. Onbitel A.I'. CToneToa, 3akoHbI poTodddekra. YpaBHeHue A. DiiHmTeiHa 11 GoTodrddexra.

®orton. Omnbitel I1.H. Jlebenea u C.M. BaBunosa. I'unore3a JI. me bpoiinsg o BonMHOBBIX cBoiicTBax 4YacTull. KoprmyckynsipHO-BOJTHOBOM
nyanu3M. /laBieHue cBeTa.

Monenu ctpoenust atoma. OOBsICHEHHE JHMHEWYATOrO CIIEKTpa BOJOpPOJa HAa OCHOBE KBaHTOBbIX moctynatoB H. bopa. CrontanHoe u
BBIHY)KJICHHOE U3JIyYCHHUE CBETA.

CocraB u cTpoeHre aTOMHOTO sijipa. M3otonsl. Snepuble cuibl. JlehekT Macchl U SHEpTuUs CBSA3U AIpa.

3aKoH paJMOAaKTUBHOTO pacraja. SaepHble peakiuu, peakiuu AeeHus U cuHrte3a. llemHas peakuus neneHus siaep. SnepHas HEpreTUka.
TepMmosiepHbIil CUHTES.

DneMeHTapHble yacTullbl. DyHaaMeHTaIbHbIE B3aUMOICUCTBHS. Y CKOPUTENU JIIEMEHTAPHBIX YaCTHII.

JlabopatopHble paboThI:

JlabopaTtophnast pabota No7 «Hal:roieHre CrjIonHOTo U TMHEHYaTOro CIIEKTPOBY

JlaboparopHas pabota Ne8 «ccrnenoBanue crekTpa BOJOPOaAa»

JlaboparopHas pabotaNe9 «Onpenenenre UMITyJIbca U S3HEPTUN YaCTULIBI IPU ABUKEHUH B MAarHUTHOM 110J1€» (110 ¢oTorpadusm)

Ctpoenue Beesiennoii

[TpruMeHMMOCTb 3aKOHOB (PU3MKH AJIs1 OOBSICHEHUS! TPUPOJIbI KOCMUUECKUX 00beKTOB. CoIHEUHast cucTeMa. 3Be3/1bl U UCTOYHHUKH MX SHEPIUU.
Knaccudukanms 38e31. DBonmrorust CoHIA U 3BE3].

[Nanaktuka. Jlpyrue ramaktuku. I[IpocTpaHCTBEeHHO-BpeMeHHble MaciiTaObl Habmogaemoil Bceenennoil. IlpencraBienune o0 3BomOnMU
Bcenennon.



YUEBHO-TEMATHYECKHH ILIAH

Ne Pa3znen KoimuecTBo Kontpoabsnsbie paborsl | JJaGopaTropHble padoThl
4acoB

1 | OcHoOBBI 3J1eKTPOAUHAMUKH (IIPOJOJIKEHHE) 9 1 2
MarnutHoe nose 5 1
DNeKTpOMarHuTHas MHIAYKLIHS 4 1 1

2 | KosieGaHust M BOJIHBI 15 1 1
Mexannueckue KoyiebaHus 3 1
ONEeKTpOMarHUTHbHIE KOJIEOAHUs 5
MexaHnuecKue BOJIHBI
ONEeKTPOMarHUTHbHIE BOJIHBI 4 1

3 | Onruxa 13 1 3
CaetoBble BOJIHBIL. ['eoMeTpuyeckas 1 BOJHOBAsI ONTHKA. 11 1 3
W3myueHune u CreKkTpsl 2

4 | OcHOBBI CIICIHANBHOM TEOPHUH OTHOCHTEIBHOCTH 3
KBanroBas ¢pusuka 17 2 3
CBeTOBbIE KBaHTHI S 1
ATomHast pU3uKU 3 2
®u3nKa aTOMHOIO sApa 7 1 1
DJIeMEHTapHBIE YaCTHUIIbI 2

6 Ctpoenue Beesiennoii 5
Conneunas cucrema. CTpoeHUe BCEIEHHON 5

7 6 - -

IToBTOpEeHME




KAJIEHJAPHO TEMATHYECKOE INIAHUPOBAHHUE
Tematuueckoe maaHupoBanue 1o ¢pusuke 11 11 kiacca cocTaBiaeHo ¢ ydeToM padoueil mporpaMMbl BociuTaHus. BocrutaTenbHbIi MOTeHIIMAT
JAHHOTO y4eOHOT0 MpeIMeTa 00eCcIieunBaeT Pean3alrio CISIYIONINX IEIeBBIX MPUOPUTETOB BocniuTanus ooyqaromuxcs O0O0:

1. Pa3BuTHE LIEGHHOCTHOTO OTHOILIEHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTHXKEHUS )KU3HEHHOTO OJIaronoiyuus 4eJI0BeKa, 3a10Ty €ro yCIenHoro
po(eCCHOHATILHOTO CAMOOIIPEISIICHHS U OLYIICHUs] YBEPEHHOCTH B 3aBTPALIHEM JIHE.

2. Pa3Burne HCHHOCTHOI'O OTHOWICHUA K ITPUPOJAC KAK UCTOYHUKY KU3HU HaA 3CMH6, OCHOBC CaMOro €€ CyneCTBOBaHus, Hymaammeﬁm B 3allIUTC U
IIOCTOAHHOM BHHUMAHHUHN CO CTOPOHBI YCJIIOBCKA.

3. Pa3BuTHe IEHHOCTHOTO OTHOIICHNUS K 3HAHUAM KaK HHTEIUIEKTyalbHOMY pecypcy, oOecrneunBaronieMy Oyayiee 4eI0BeKa, Kak pe3yabTaTy
KpOIIOTIIMBOIO, HO YBJIEKAaTEIbHOI0 Y4eOHOI0 TpyIa.

4. Pa3zButne OCHHOCTHOI'O OTHOIICHHUAK CaMHUM cebe Kak Xo03sgeBaM CBOEH Cy,HB6BI, CaMOOIIPEACIIAIOIHNUMCA U CaMOPCAIU3YIOUMCA JIMYHOCTAM,

OTBEUAIOIIUM 32 CBOE COOCTBEHHOE Oy/IyIiiee.

5. PasBurtue HEHHOCTHOI'0O OTHOIICHHA KCAMOCTOATCIbHOMY HpI/IO6p€T€HI/IIO HOBBIX 3HaHI/II71, MMPOBCACHUIO HAYYHBIX I/ICCJIGIIOBaHHﬁ, OIIbITa HpOCKTHOﬁ
ACATCIIBHOCTH.

Ne KosmmuectBo JaTa npoBeaeHust
Tema ypoka
YpOKa JacoB IVI1AH \ (paxr

Paznen 1. OcHOBBI JIEKTPOAMHAMUKHU(MPOI0KeHHE) (9 YacoB)

MarauTHoe noJie (5 yacon)

BBOHBIN HHCTPYKTaX 110 OXpaHe TpyAa. B3zanmonelcTere TOkoB. MarHuTHOE 1moJjie TokKa

Bextop MarHuTHOM MHAYKIHMH. JIMHUM MarHUTHOW UHAYKIIUU

Monysab BeKTOpa MarHuTHON uHAyKuuu. Cuna AMiepa

SlW(N|F
A

JlabopaTtopHas padota Nel «M3mepeHue CHIIbl B3aUMOICUCTBUS
KATYIIKU C TOKOM M MarHuTa

5 JleficTBHEe MarHMTHOTO NOJIA Ha ABIKYyIMiics 3apsaa. Cuna Jlopenna 1

JJIeKTPOMarHuTHasi MHAYKIMs (4 yaca)




6 SIBneHue AIeKTPOMArHUTHOM MHAYKIUU. MarautHslil noTok. Hanpasienue 1
WHAYKIIMOHHOTO ToKa. [TpaBuiio Jlenua
7 JlaboparopHast pabora Ne2 «VccnenoBanue SBICHHS SJIEKTPOMArHUTHON HHITYKITU 1
8 3aKOH 3JIeKTpOMarHuTHOM MHAYKIMU. DJC MHAYKIIMU B JIBHXKYIIUXCS MPOBOIHUKAX. 1
Camounaykuus. UTHAYKTUBHOCTB. DHEPIHsl MATHUTHOTO TOJISI TOKA. DIIEKTPOMAarHUTHOE
noJie
9 KontposbHas padota Nel o TemMe «aeKTpoMaraHuTHasT WHIYKITUS 1
Pa3nen 2. Kosiebanusi u BostHbI (15 yacoB)
Mexanunuyeckue koJsedanus (3 yaca)
10 CBOOOIHBIC U BBIHYKICHHBIC KOJICOAHUS. Y CIIOBHUE BO3SHUKHOBEHUS CBOOOTHBIX 1
KoseOanuit MaremaTtnyeckuil ¥ NpyKUHHBIA MasiTHUK. J[MHaMuKa KojebaTenbHOro
JIBUKCHHSI
11 | JIaGopatopHas pabota Ne3 «OrmpeneneHue yCKOPEHUs: CBOOOTHOTO MaeHUs PU TTOMOIIN 1
MasITHUKA»
12 | T'apmonnueckue konedanus, pasa konedanuii. [IpeBparienne sHEpPrun Npu 1
rapMOHUYECKUX KojeOaHusx. Pesonanc u 6oppda ¢ HIM
JJIeKTPOMAarHuTHbIE KoJieOanus (5 yacoB)
13 | CBoGoanble KoneOaHus B KoebaTeIbHOM KOHTYpe. [IpeBpaiienue sHeprun npu 1
ANEKTPOMArHUTHBIX KosebaHusx. [leproa cBOOOTHBIX AIEKTPUUYECKUX KOIeOaHHH.
IlepeMeHHBIN IEKTPUYECKUI TOK
14 | AxtuBHOe compoTtuBieHue. JlelicTByrolee 3HaU€HNE CUIIbI TOKA U HanpshkeHus. EMKOCTh 1
Y MHJIYKTUBHOCTH B IIETIA IEPEMEHHOTO TOKa
15 Pe3onaHC B 35IeKTpHUECKON LIeTTH 1
16 | I'emepupoBaHue >nekTpuUecKoil sHeprun. TpancopmaTops 1
17 | IlpousBOACTBO, MIEepeava U UCTIOIB30BaHUE DIIEKTPOIHEPTUU 1
Mexanuueckue BoJIHbI (3 yaca)
18 | BonHoBBIE siBeHUs. PacipocTpaneHuss MEXaHWYECKUX BOJTH 1
19 | Jyimna BoiHbI. CKOPOCTH BOJIHBI 1
20 | Boassl B cpejie. 3ByKOBbIE BOJIHBI 1




DJIeKTPOMarHMTHbIE BOJIHBI (4 yaca)

21 | M3nyyeHue 371€KTPOMAarHUTHBIX BOJH. INIOTHOCT MOTOKA 3JIEKTPOMAarHUTHOTO M3JIy4EHUS 1
22 | M3o6perenne pagro A.C.ITonoBeM. [IpuHIMITEI paguocBs3u 1
23 | CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH. Pacnipoctpanenue paanoBosH. Pagnonokarust. 1
IlonsTue o TeneBuneHnn. Passurue cpencTs CBsA3U
24 | KourponbHas pabota Ne2 «Konebanus u BOTHBI) 1
Pa3nen 3. Ontuka (13 yacoB)
CgetoBble BosIHBbI. ['eoMeTpuueckas u BoiHOBast onTuka (11 yacos)
25 PazButue B3risanoB Ha pupoay cBera. Ckopocts ceta. [Ipunnumn [roiirenca. 3akon 1
OTpa)KEHUsI CBETA
26 | 3akoH mpeomiieHus cBeta. [1oaHOe oTpakeHue 1
27 | JlaboparopHas pabota Ned «3mepeHne nmoka3arens MPeJIOMIICHUS CTEKIIa 1
28 | Onruueckue npubdopsl. JIna3bl. PopMysna TOHKOH JMH3bL. YBEeJIUYEHUE JIHH3bI 1
29 | JlaboparopHas pabota Ne5 «OmnpenerieHrne onTUISCKOW CHITBI JIMH3BI U (POKYCHOTO 1
paccTOsIHUS COOMPAIOIIEH JIMH3bI)
30 | Jucnepcus cera. 1
31 | UutepdepeHnns MexaHHMYECKUX BOJIH M cBeTa. lIpuMeHeHue uHrepdepeHnuu. 1
32 | Audpaxmms cBeToBBIX BOJH. [ndpakiimonHas penérka 1
33 | JJaboparopHas pabota Ne6 «l/3mepeHue JyIMHbBI CBETOBOM BOJHBI» 1
34 [Tonspuzanus ceera. ['na3 kak onruyeckas cucteMa 1
35 | KontponpHas pabora Ne3 «CBETOBBIE BOJIHBD) 1
M3zay4yenns u cnekTpsl (2 yaca)
36 | Buabl uznyuennii. crounuku cBetra. CEKTphI U CIIEKTpaJIbHBIE allaparsbl. 1
CniekTpaJIbHBIN aHAIN3
37 | UudpakpacHoe u ynbTpaduoneroBoe usnydeHus. Penrrenosckue nyuu. lkana 1

OJICKTPOMArdHUuTHBIX BOJIH

Pa3nen 4. OcHOBBI CIEHAJILHOI TEOPHH OTHOCUTEIBHOCTH (3 yaca)




38 | IMocTynaTel TEOPUHM OTHOCUTEIHHOCTH. 1
39 PengruBucrckas nuHamMuka 1
40 | CBs3b MeX/1y MAacCOH M SHEPrHen 1
Pa3nen 5. KBanToBas ¢pusuxa (17 yacoB)
CBeToBbI€ KBAaHTHI (5 4acoB)
41 | ®ororddext. YpaBHeHHne DUHINTEHHA. 1
42 ®dotonsl. [Ipumenenne pororddexra. 1
43 JaBnenue ceera. XMMHYECKOE JICHCTBHE CBETA. 1
44 Pemenue 3amau mo teme «CBETOBbIE KBAHTHI» 1
45 | KonrponpHas pabora Ned mo reme «CBETOBBIE KBAHTBI» 1
AtomHas ¢pusuka (3 yaca)
46 | Ctpoenue aroma. OmnbiTel Pezepdopna. [Inanerapuas moaens aroma. KBaHTOBBIE 1
nocrynarsl bopa. Jlazepsl.
47 | JlabopaTopHas pabota Neo7 « HabmrogeHue CruioniHoro 1 JIMHEM4aToro CeKTPOBY» 1
48 | JlaboparopHas paboTa Ne8 « MccnenoBanue ciekTpa BOJOpOIa» 1
duszuka aToMHOro siapa (7 yacos)
49 | MeTosbl perucTpaiy AIeMEHTAPHBIX YacTUIl. BHIBI paiioaKTHBHBIX H3ITyYSHHI. 1
50 | PapmoakTHuBHBIE TpeBpaimieHus. 3aKOH paJHoaKTHBHOTO pacnasna. [lepuon nomypacnana. 1
51 | CtpoeHue aTOMHOTO siipa. DHEeprust cB3u saep. M30Tomnsl. 1
52 | Jlaboparopras padota Ne9 «OnpeneneHrne UMIyabca ¥ SHEPTUU YaCTHUIIBI TP JIBHKCHUU B 1
MarHiTHOM TIOJIE»
53 | Snepusie peakiun. lenenne siaep ypana. LlenHsle simepHble peakuuu. SInepHbIil peakTop. 1
54 | TepmosinepHsle peakiun. [IpumeHenue saepHoi sHepreTuky. buonoruueckoe aelcTBUe 1
panuaryH.
55 | KonrtponbHas pabora Ne5 o teme «AtomHas ¢uzuka. @uU3nka aTOMHOTO spay 1

JJjieMeHTapHbIe YacTHLBI (2 Yaca)




56 Du3nKa HNEMEHTAPHBIX YaCTHII. 1
57 | Engunas ¢uszuveckas KapTHHA MUpa 1
Pa3nen 6. Ctpoenue Beesiennoii (5 yacon)
Coaneunas cucrema. Crpoenue Beesiennoii. (5 4)
58 | Crpoenue Conneunoii cuctembl. Cuctema 3emis-JIyHa. 1
59 | O6mme cBenenus o Comnie. Microunnku sHepruu u BHyTpeHHee crpoenne ConHma. 1
60 | Hama lNanaktuka. [IpoucxoxaeHne u 3BOJIOLNS TaJIAaKTUK U 3BE3]. 1
61 | Hama I'anaktuka. Mecro Conneunoli cucremsl B I'anaktuke Miteunsiii [1yTs. 1
62 Teopust bospiioro B3pbeiBa U pacimupsoeics Beenennoit 1

IMoBTOpenue (6 yacos)




IIporpamMmMHoe yueOHO-MeTOAUYECKOE O0ecIedeHrne Y4eOHOr 0 nmpouecca

Kunacc YueOnblii IIporpamma Y4eOHuk MeToanueckoe nmocooue KoHTposbHO-n3MepuTEIbHbIE
npeaMer MaTepuaIbl
11 ®usuka. Paboune ®wusuka. 10 kacc: ®wusuka. [loypounsie ®usnka. CaMOCTOSTENBHBIC U

MpOrpamMMBl.
[IpenmerHast nuHUs
y4eOHUKOB Cepun

10-11 kmaccer: yue0.
[TocobOue nusa
0011e00pasonar.
opraHu3arui/

IIpocsemienue, 2017.

«Knacuueckuii Kypey.

A.B.lllaranuua. — M.:

y4eOHUK IS
o01ieopa3oBaTelbHbIX
opraHuzaiui ¢
MPUIIOKEHUEM Ha
3JIEKTPOHHOM
HocHTene: 6a30BbIi U
pouIIbHBIH ypOBHU /
I'.5. Msakuies,
b.b.byxoBIieB,
B.M.Yapyrun; nox
pen. H.A.
[TapdentbeBoii. — 23
n3a. — M.:
[Ipoceemienue, 2014.

pa3pabotku. 11 kiacc:

nocobue 15 o01eoOpazoBar.

opraam3anmii / 10.A.

Caypos.- 3-e u3n., nepepad.-

M.: IIpoceemenwue, 2015.

KOHTpOJIbHBIE padoTa. 11 xmacc:
yue0. mocobue st
0011e00pa3oBaT. OpraHU3aIni:
0a30BbIii U yriyOIeHHbIH yPOBHH /
E.C.Eprotkun, C.I'.Eprotkuna.-
M.: [Ipoceemenue, 2018.




@oH/1 O1IEHOYHBIX CPEJICTB MO0 MpeAMeTaM Y4eOHOro MmJIaHa

Kiacc

ITpenmer

HcTounuk

Bu paboTsr

11

®dusuka
(6a30BBIi YPOBEHB)

®uzuka. CaMOCTOSTENbHBIC U
KOHTpOJIbHBIE paboTa. 11 kacc: yueo.
rocob6ue s 001meooOpazoBar.
opraHu3arii: 6a30BbIi U YTIIIyOJICHHBIN
yposuu / E.C.Eprotkun, C.I'.EproTkuna.-
M.: IIpoceemenne, 2018.

®duszuka. Terpaas Ay 1a00paTOPHBIX
pab6ort. 10 kitacc: mocobue s ydanuxcs
00111e00pa3oBar. yupexacHuii /
H.A.Ilapdenrtbesa.- 2-¢ uza.- M.:
[Tpoceemienwne, 2012.

KonTpoJsbHbie paboTsI - 5

agrODE

KonTponbhas pabota «neKTpoOMarHUTHAsT HHTYKIIHS
KonTponbras pabota «KoneOaHust 1 BOTHBDY

KonTponbhas pabota «CBeTOBbIE BOJIHBI»

KonTponbHast padota «CBETOBBIC KBAHTBD)

KonTponbhast pabota «AtomHast pusuka. u3uka aTOMHOTO
SIIpay

JlaGopaTopHblie pa6oThi - 9

1.

2.

o

©®~No

N3mepenne cuiibl B3aUMOJIEUCTBHS KAaTYIIKU C TOKOM U
Martiura
Uccnenoanue sBICHUS 3JIEKTPOMATHUTHON MHIYKLIIMHA

Omnpenenenre ycKOpeHUs: CBOOOIHOTO Ma/IeHUs IIPU MTOMOIIU
MasiTHUKa

N3mepenue nokasaresns NpeaoMIIEHUs CTEKIIa

Omnpenenenre oNTUYECKON CUJIBbI JTMH3BI U (POKYCHOTO
paccTosiHUsL COOMPAIOIIEH JTMH3bI

W3mepeHue IMHBI CBETOBOM BOJIHBI

HaGnroneHue crijionHoro v IMHEHYaToro CeKTpoB
HccnenoBanue criekTpa BoJ0poia

Omnpenenenne UMIyabca U SHEPTUU YaCTULBI IPH IBUKEHUU
B MarHUTHOM TI0JIE




JUCT BHECEHUS U3BMEHEHU B PABOYYIO ITIPOTPAMMY

Ne
n/n

Tema ypoka

JaTa npoBeneHust

ypoOKa
IJIAHMpYeMasi

JaTa npoBeaeHusi ypoka
dakTuyeckas

OcHoBaHue 1J151 BHECEHHS
H3MeHEeHUIl B IporpamMmy
(Ne, 1aTa nmpukasa)
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