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(MpaKTHYECKas YaCTh y4eOHOro COMepKAHAS MPEAMETa ¢ HCTIOMb30BAHHEM MATEPHATBHO-TEXHAYCCKOI Oasbl 1ienTpa «Touka pocTay
Konuuectso yacos: 2 4 B HeeNo

KonuuecTBo yacoB: 66 4acoB B roj

Cocrapuna: ['opneea Haranpa FOpbesHa,

BBICIIAA  KBATH(HMKALUOHHAS KATeropus




Pabouast mporpamma no ¢usuke 11 kiacc coctaBieHa Ha OCHOBE CIIEYIOIIUX
JIOKYMEHTOB:

1. ®enepanbHoro 3akona ot 29 aexadps 2012r. No273-03 «O6 oOpa3zoBaHuu B
Poccuiickoit @enepanumy (C ”BMEHEHUSIMHU ).

2. ®enepanbHOTO TOCYIAPCTBEHHOTO 00I1e00pa30BaTEILHOTO CTaHAAPTA CPEAHETO
obmiero oopazoBanus PO yreepxknennoro [Ipukasom MunucTepcTBa 00pa30BaHUS U
Hayku Poccum ot 17 mast 2012 1. Ne 413 (¢ usmenenusimu ot 29.06.2017)

3. @enepalibHOTO MEpPEeYHs YYEOHUKOB, PEKOMEHI0BAHHBIX (JIOMYIIEHHBIX) K
HCIIOJB30BaHUIO TIPU peaU3allii UMEIOIINUX TOCYIAPCTBEHHYIO aKKPEIUTALIUIO
o0pa3oBaTeIbHBIX MIPOrpaMM HA4aJIbHOTO 00I1IeT0, OCHOBHOTO OOIIET0, CPETHErO
oO1rero 00pa3oBaHus OpraHU3alUIMHE, OCYIIECTBISIONIMMHI 00pa30BaTEIbHYIO

NEATENbHOCTBY, YTBEPKAEHHOTO Tpuka3zoM Munucrtepcersa [Ipocemenns Pocculickon
®enepanyu ot 21.09.2022.Ne 858

4. Yuebnoro miana MOY Cremacckoit COII umenu I'epost Coetckoro Coroza A.C.
I'pummna Ha 2023-2024 yueOHBIH 101, YTBEP)KICHHOTO TPUKA30M JUPEKTOPA IIKOJbI,
npuka3 Nel35 ot 01.09.2023;

5. O6pa3oBaTenbHOM IporpaMMbI cpeHero oomero oopaszosanaus MOY Cremacckoi
COIII umenu I'epost Coerckoro Coroza A.C. I'pummna

6. CII 2.4. 3648- 20 «CanuTapHO- dMHUIEMHOJIOTHIECKHAE TPEOOBAHUS K OpraHU3alASIM
BOCIIMUTAHUS U 00YUEHHMS, OTJIbIXa U 0370POBIIECHUs AeTeil U Mostoaexu» 28.09.2020 r.

7. ®epepanbHOIl paboueii MporpaMMbl cpeiHero ooiero oopasopanust «Duzukar

(6a30BbIH ypoBeHb) mia 10-11 kiraccoB oOpazoBaTenbHBIX OpraHu3amnuii. Mocksa -
2023 ron.

[Iporpamma opueHTHUpOBaHa Ha UCIIOIb30BaHUE YUCOHHKA :

®usuka: yueOnuk ans 11 knacca / I'.4. Makumes, b.b. Byxosues, M.:
«IIpocsemenuey, 2020 r.

Coopnuk 3ana4 no ¢uszuke ABTop PeimkeBud M. IIpoceemenue, 2018t

®uzuka. KoHTpoIbHBIE U TPOBEPOUHBIE PAOOTHI.



1. Ilnanupyembie pe3y/ibTaThl 0CBOCHHUS Y4€OHOI0 MpeaMeTa
[IpenmeTHbIe pe3ynbTaThI

OCHOBBI JIEKTPOAMHAMUKH (ITPOJIOJKEHHE)

MarunutHO€ 1nosue

OOyuyaeMbIii HAyYUTCS

- JaBaTh ONpPENIEIeHUs IOHATHI: MarHUTHOE 10JIe, MHIYKIHUS MarHUTHOT'O 110JIs1, BUXPEBOE TOJIE,
Cuna Amnepa, cuia JlopeHna, ¢peppoMaraeTik, 1oMeH, remneparypa Kiopu;

- AaBaTh ONPCACIICHUC CANHUIA UHAYKIITUNU MAIrHUTHOT'O I10JIA,
- HEPCUUCIIATh OCHOBHBIC CBOMCTBA MarHUTHOTO I10JIA,

- n300pakaTh MarHUTHBIC TUHUU TTOCTOSTHHOTO MarHUTa, IPSIMOTO MTPOBOTHAKA C TOKOM, KaTYIIIKH C
TOKOM;

- HaOJI0aTh B3aUMO/JICICTBHE KAaTYIIKH C TOKOM M MarHuTa, MarHUTHOM CTPEJIKU M IIPOBOJIHUKA C
TOKOM, JE€MCTBUS MarHUTHOTO IOJI HAa JBHKYILYIOCS 3apsSKEHHYIO YaCTHULLY;

- opmymrpoBaTh 3aK0H AMIIepa, TPAaHUIIBI €T0 MPUMEHUMOCTH;

- OIPEENATh HAMIPABJICHNUE JIMHUA MATHUTHON MHTYKIIUU MarHUTHOTO TIOJISI C TOMOIIBIO TIpaBUiia
OypaBuuKa, HalIpaBJIEHWE BEKTOPOB CHIIbI AMriepa 1 cuiibl JIopeHIia ¢ moMOIIbIO paBuiia JIEBOM

PYyKH,
- IPUMEHSATH 3aKOH Amrepa U (opMyiTy AJs BBIYMCICHUS CHIlbl JIOpeHIa npy peleHny 3a1a4;

- IEPEYUCIIATH TUIIBI BEIIECTB IO MATHUTHBIM CBOWCTBaM, Ha3bIBaTh CBOMCTBA JMa-, Tapa- U
(heppOMarHeTruKoB;

- UIBMCPATH CUITY BSaI/IMOﬂef/'ICTBI/IH KaTyliKy ¢ TOKOM U MarouTra.
OO0yuaeMbIii TOJIYIUT BO3MOKHOCTh HAYIHUTHCS

- IOHUMATh U OOBACHATH 1IEIOCTHOCTh (PU3NYECKON TEOPUH, pa3IudaTh IPAHUIIBI €€ IPUMEHUMOCTH U
MECTO B pSAY APYTUX (PU3HMUECKUX TCOPHIA;

- BJIAJIETh [IPUEMAMHU ITIOCTPOCHHUS TEOPETUUECKUX T0KA3ATENIbCTB, a TAKXKE IPOrHO3UPOBAHUS
0COOEHHOCTEN MpoTeKaHus (PU3NUECKUX SIBJICHUM U IPOLIECCOB Ha OCHOBE MOJyUYEHHBIX
TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIbCTB;

- XapaKTepPU30BaTh CUCTEMHYIO CBSI3b MEXTy OCHOBOITOJIATAIOIIMMH HAYYHBIMH TIOHITHIMHU:
MIPOCTPAHCTBO, BpEMsi, MaTepus (BEIIECTBO, MOJIE), IBUKEHUE, CUla, SHEPTHS;

- BBIABUT'aTh T'UIIOTE3bI HA OCHOBC 3HAHHWS OCHOBOIIOJIArakOIIINX (I)I/IBI/I‘-IGCKI/IX BaKOHOMepHOCTeﬁ 148
3aKOHOB;

- CaMOCTOATCIIbHO IJIAHUPOBATh U IMTPOBOANTH (1)I/ISI/I‘IGCKI/I€ OKCIICPUMCHTBI;

- XapaKTCpU30BaTh r100aIbHbBIC HpO6JICMBI, CTOAIIHEC CPEA YCTIOBCYCCTBOM: DHCPICTUICCKUC,
CBIPBCBBIC, DKOJIOTHICCKUEC, — U POJIb (bI/ISI/IKI/I B PCHICHUHA 3THUX HpO6J'IeM;

- pemIaTh MPaKTUKO-OPHEHTHPOBAHHbBIE KAYECTBEHHBIC M PACUETHBIC (PU3MUECKHE 331a4H C BEIOOPOM
(bu3nUecKoil MoIeH, UCTIONIB3YS HECKOJIBKO (PU3NYECKUX 3aKOHOB MIIH (POPMYII, CBSI3BIBAIOLINX
M3BECTHBIC (PU3MYECKHE BEITMYMHBI, B KOHTEKCTE MEXKITPEMETHBIX CBSI3CH;

- 00BSCHATH NPUHILIUIIBI pAa0OTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAIlliH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB;



- OOBSICHSTD yCJIOBUS PUMEHEHUS PU3NIESCKAX MOJICTICH IPU PEIIeHNH (PU3HUECKUX 3aj1ad, HAXOAUTh
aJIeKBaTHYIO MPEUI0KEHHON 3a7aue (pU3MUECKyI0 MOJIeNb, pa3pelaTh NpodiieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAaHUH, TaK YU IIPU IIOMOLIU METOJIOB OLICHKH.

DNeKTpOMarHuTHast UHAYKLUS
OOyuaemblii HAYIUTCS

- 1aBaTh OIPEACIICHHS IOHATHI: SIBJCHUE 3JIEKTPOMAarHUTHON MHAYKIIMHU, MATHUTHBIN OTOK, DJ[C
WHIYKIWW , THAYKTUBHOCTH, camonHayKiwus, DJIC caMOMHAYKINH;

- pacro3HaBaTh, BOCIIPOU3BOIUTh, HAOIIOATh SIBICHUE JIEKTPOMATrHUTHON MHIYKIIUH, TOKa3bIBATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U MPU HAOIIOICHUH SIBJIICHUS; HAOII01aTh M aHAJM3UPOBAThH
9KCIIEPUMEHTHI, IEMOHCTpUpYIONIKE npasuiio JIeHa;

- popmymupoBaTh mpaBuio JIeHa, 3aK0H AMEKTPOMArHUTHOM WHIYKIIHH, TPAHUIIBI €T0
IIPUMEHUMOCTH;

- UCCJICA0BATh ABJICHUC SHGKTpOMaFHHTHOfI HHAYKIWH;

- NEPCUHUCIIATH YCJIOBUS, IIPU KOTOPBIX BO3HUKACT I/IHZIyKIlI/IOHHHﬁ TOK B 3aMKHYTOM KOHTYPC,
KaTYHIKE; OIIPCACIIATD POJIb XKCJIC3HOTO CEPACUHUKA B KATYIIKE, I/I306pa)KaTB Fpa(i)I/I‘{CCKI/I BHCIIHEC U
HHAYKOUOHHOC MArHUTHBIC ITOJISA; ONPCACTIATh HAITPABJICHUC HHAYKIITMOHHOTO TOKa KOHerTHOfI
CUTyalluH,;

- OOBSCHATH BOSHUKHOBEHHE BUXPEBOTO JICKTPUICCKOTO TIOJISI M AJICKTPOMArHUTHOTO TTOJIS;

- ONUCHIBaTh BO3HUKHOBeHHE DJ[C MHAYKIIUU B JBWKYIIUXCS MPOBOTHUKAX;

- paboTath B mape U rpyIIre MpHu BHIMIOJHEHUN TPAKTUYECKHUX 3aIaHUH, TIJITAHUPOBAThH YKCIIEPUMEHT;
- IEPEYHUCIIATh TPUMEPHI UCIIOJIb30BAHUS SIBJIICHUS SJIEKTPOMArHUTHOW WUHYKIIUU;

- pacCiio3dHaBaTb, BOCIIPOU3BOAUTD, Ha6JIIOIlaTB SABJICHUC CAMOWHIAYKIIUH, ITOKA3bIBATh NPUYIUHHO-
CJICACTBCHHBIC CBA3HU IIPU Ha6J'IIOI[eHI/II/I SABJICHUS,

- popMyIHpOBATh 3aKOH CAMOWHIYKIIMH, TPAHUIIBI €70 MPUMEHHUMOCTH;
- IPOBOJIMTH aHAJIOTHIO MEK1Yy CAMOUHIYKIIMEN U HHEPTHOCTBIO;
- ONPENIEIATh 3aBUCUMOCTh UHAYKTUBHOCTH KAaTYyIIKU OT €€ JUIMHBI U IUIOIA A BUTKOB;

- HAaXOJUTh B KOHerTHOfI CUTyalluu 3HAYCHHUA: MATHUTHOTO IIOTOKA, 3HC HWHAYKIIUH, 3]_—[(3
HHAYKIOWU B JBWKYIIHUXCA IPOBOAHHUKAX, BI[C CaMOMHAYKIUHU, NTHAYKTUBHOCTb, SHCPIUIO
MAar"guTHOTIO ITIOJIA.

OOyuaeMblii OITYYUT BO3MOKHOCTb HAyUUThCS

- IOHUMATb U OOBACHATH IIEIOCTHOCTH (PU3NYECKOM TEOPUH, pa3IuiaTh IPaHUIIbl €€ IPUMEHUMOCTH U
MECTO B PSAY IPYTUX (PU3UUECKUX TEOPHIA;

- BJIAJIETh IPUEMAMHU ITIOCTPOCHHUS TEOPETUUECKUX T0KA3ATENBCTB, a TAKXKE IIPOrHO3UPOBAHUS
0COOEHHOCTEN MpoTeKaHus (PU3NUECKUX SBJICHHUM U MPOLECCOB HA OCHOBE MOJIYUYE€HHBIX
TEOPETUYECKUX BBIBOJIOB U JOKA3aTEIIbCTB;

- XapaKTepu30BaTh CUCTEMHYIO CBSA3b MEX/1y OCHOBOIIOJIAral0IMMHI HayYHBIMHU MOHATHIAMU:
IIPOCTPAHCTBO, BPEMs, MaTepHsl (BEIIECTBO, I10JI€), IBUKEHUE, CHUIIA, DHEPTUs;

= BBIIBUT'aTh T'UIIOTE3bI HA OCHOBC 3HAHHWS OCHOBOIIOJIATaFOIIINX (1)I/I3I/I‘ICCKI/IX 3aKOHOMepHOCTef/'I )41
3aKOHOB;

- CaMOCTOATCIIbHO IJIAHUPOBATh U IMIPOBOANUTH (1)I/ISI/ILIGCKI/I6 OKCIICPUMCHTHI;



- XapaKTCpUu3oBaTh ri100aJbHBIC HpO6J'IeMI)I, CTOAINHE EPEA YCTIOBECYCCTBOM: DOHCPICTUICCKUC,
CBIPBCBBIC, SKOJIOTHYCCKUEC, — U POJIb (I)I/ISI/IKI/I B PCIHICHNHU 3THUX np06neM;

- pelaTh IPAaKTUKO-OPUEHTUPOBAHHbIE KAUECTBEHHBIE U pacueTHbIE (PU3MUECKHUEe 3a/1auu C BHIOOPOM
(bu3nUecKoil MOIeNH, UCTIONB3YS HECKOJIBKO (PU3NUECKUX 3aKOHOB MIIH (POPMYII, CBSI3BIBAIOLINX
M3BECTHBIE (PU3MUECKUE BETMUNHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3EH;

- OOBSACHSTH NPUHIUIBI pAOOTHI M XapaKTEPUCTUKHU U3YYEHHBIX MAIIUH, IPUOOPOB ¥ TEXHUYECKHUX
YCTPOWCTB;

- O0BSACHATH YCIOBUS MPUMEHEHUS PU3NUYECKUX MOJIeIeH MpU peleHnN PU3NIeCKUX 3aa4, HaXOAUTh
a/IeKBaTHYIO MPEAJIOKEHHOM 3a1aue PU3NYECKyI0 MOJIelb, pa3peniaTh MpodieMy Kak Ha OCHOBE
MMEIOIIMNXCA 3HAaHUH, TaK U IPU OMOIIU METOJIOB OIICHKH.

Konebauus u BOJIHBI
MexaHunueckue KojieOaHus
OOy4aeMblil HAYUUTCS

- IaBaTh ONpEeIICHUs: KojieOaHus, koiebaTeabHas CHCTeMa, MEXaHUIEeCKHE KOoJIeOaHus,
rapMOHHYECKHE KoJieOaHus1, CBOOOIHbIE KOJICOaHNs, 3aTyXalolUe KoJIeOaH s, BEIHYKICHHBIC
KoJIeOaHus1, pe30HAHC, CMEIICHUE, aMIUIATY/1a, IEPUOJI, YaCTOTa, COOCTBEHHAs 4acToTa, (hasa;

- NEPCUHUCIIATH YCJIOBUS BOSHUKHOBCHU A KOHe6aHI/If/'I, MPUBOJUTH IIPUMCPBIL KoJIe0aTeNbHbBIX CHUCTECM,
- OIIMCHIBATh MOJACIIN: pr)KPIHHLIfI MasiTHHK, MaTeMaTHYeCKHI MAasiTHHK,
- IEPCUUCIIATE BUIBI K0J1e0aTEILHOTO JABHXXCHUSA, UX CBOﬁCTBa;

- pacro3HaBaTh, BOCIIPOM3BOANTh, HA0II0JaTh FTAPMOHUYECKHE KoJieOaHus, CBOOOAHbIE, KOJeOaHus,
3aTyxaromue KojeOaHus, BEIHYXICHHBIE KOJIeOaHHsI, PE30HAHC;

- HIEPCUUCIIATH CII0COOBI MOJIYUYCHU A CBO6OILHBIX H BBIHYKIACHHBIX MCXaHUYCCKUX KOHe6aHHﬁ;

- COCTaBJIATh ypaBHEHUE MEXaHUUYECKUX KOJIEOAHUH, 3aMUChIBATh €0 PelIeHHe, ONPEIeIIATh 110
YpaBHEHUIO KOJIEOATEIHHOTO IBUKEHHSI ITapaMeTphl KoJIeOaHus;

- IPE/ICTABISATh 3aBUCUMOCTh CMEIIICHHS OT BPEMEHHU MTPH KOJICOAHUSAX MAaTEMAaTUIECKOTO U
MPYXKUHHOTO MasiTHUKA IpadudecKu, ONMPeesTh 10 rpaduKy XapakTepUCTUKU: aMIUTUTYAY, IEPUO.T
Y 4acTOTY;

- HaXOJUTh B KOHKPCTHLBIX CUTYAIUAX 3HAUCHUS IIEPpHUOAa MATCMATUICCKOT'O U IMPYKUHHOT'O
MasATHHUKA, SHCPIrUu MAasATHUKA,

- 00BACHATH NPEBPALICHHS SHEPTUU NIPU KOJIeOaHUAX MaTEMaTHYECKOI0 MasiTHUKA U Tpy3a Ha
NpY>KHHE;

- KCCIIEZIOBATh 3aBUCUMOCTD TIEprO/ia KOJIeOaHUI MAaTEMaTHYECKOTO MassTHUKA OT €r0 JUIUHBL;
- HCCIIeZIOBATh 3aBUCHUMOCTD TIepro/ia KojeOaHHid Tpy3a Ha MPYKUHE OT €ro MacChl.
OO0yuaeMbIii TOJYIUT BO3MOKHOCTh HAYIHUTHCS

- IOHUMATh U OOBSACHATH IEIIOCTHOCTh (PU3NICCKOU TEOPUH, PA3IIUIATh TPAHUIIBI €€ IPUMEHUMOCTH U
MECTO B Py APYTruX (PU3UUECKUX TCOPHil;

- BJIAJIETh [IPUEMAMHU ITIOCTPOEHUS TEOPETUUECKUX T0KA3aTENbCTB, a TAKXKE IPOrHO3UPOBAHMS
0coOeHHOCTeH MpoTeKaHus GPU3NIECKUX SBJICHUH U MPOLIECCOB HA OCHOBE TOJTYYEHHBIX
TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIIbCTB;



- XapaKTepPU30BaTh CUCTEMHYIO CBSI3b MEXTY OCHOBOIIOIATAIOIINMHI HAyYHBIMU TTOHATHSIMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIE), ABIKEHUE, CUIIA, SHEPTHUS;

- BBIJIBUTATh T'MIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX (PU3NICCKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATCIIbHO IIJIAHUPOBATHL U IMTPOBOAUTDH (pnmqecxne SKCIICPUMCHTDI;

- XapaKTepu30BaTh IN100aIbHbIE IPOOJIEMBI, CTOSIIHE MIEPE]] YEIOBEUECTBOM: SIHEPTETHUECKUE,
CBIPBEBBIE, IKOJIOTMYECKUE, — U POJIb (PU3UKHU B PELICHUH 3TUX MPOOIeM;

- p€liaTh NPAKTUKO-OPUCHTHPOBAHHBLIC KAUCCTBCHHBIC U PACUCTHBIC (1)I/I3I/I‘-ICCKI/I€ 3aga4u C BI>I60pOM
(bHSquCKOﬁ MOJECJIN, UCIIOJIb3Ys HECKOJIBKO (1)I/IBI/I‘ICCKI/IX 3aKOHOB HUJIN (bOpMYJ'I, CBA3bIBAIOIIUX
HU3BCCTHBIC (1)I/I3I/I‘I€CKI/I€ BCJIMYHHBI, B KOHTCKCTC MCKIPCIMCETHBIX CBSI3€I>1;

- OOBSICHATH IPUHIUIIBI pAaOOTHI M XapaKTEPUCTHKHU U3YUEHHBIX MAIINH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB;

- 00BSACHATH YCIOBUS IPUMEHEHUS! GU3NYECKUX MOIeNIel NpU pelieHnH PU3NYECKUX 3a/1a4, HaXOAUThb
aJIeKBaTHYIO MPEUI0KEHHON 3a/1aue (PU3NUECKYI0 MOJIENb, Pa3peliaTh NpooIeMy Kak Ha OCHOBE
MMEIOIIMXCS 3HAaHUH, TaK U IPU [IOMOLIU METOJIOB OLICHKH.

DNeKTpOMarHuTHbIE KOJIeOaHus
OOyuaemblii HAYIUTCS

- IaBaTh OIPEICTCHUS MOHATUSAM: DJIEKTPOMArHUTHBIC KOJIeOaHusl, KoJeOaTeIbHbIi KOHTYP,
CBOOOTHBIE DJIEKTPOMArHUTHBIE KOJIeOaHUsI, BEIHYK/ICHHBIE 3JICKTPOMArHUTHBIC KOJICOaHNs,
[IEPEMEHHBIN IEKTPUUECKUN TOK, AKTUBHOE CONPOTUBIIEHUE, AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA,
JEHCTBYIOIIEE 3HAUCHNUE HAIIPSHKEHUs, TpaHchopMaTop, ko3 duiueHT Tpanchopmariiy;

- 1300pakaTh CXeMY KOJEOaTEIbHOTO KOHTYPa U OIHMCHIBATh CXEMY €r0 PadOThI;

- pacrmo3HaBaTh, BOCIIPOU3BOIUTH, HAOIFO1aTh CBOOOIHBIE 3JIEKTPOMArHUTHEIE KOJICOAHMSI,
BBIHYK/ICHHBIC 3JICKTPOMArHUTHBIC KOJICOaHHs, PE30HAHC B IIECMU MIEPEMEHHOTO TOKA;

- aHAJIM3UPOBATH NIPEBPAICHHS SHEPTUU B KOJICOATSIILHOM KOHTYPE IPH JICKTPOMArHHTHBIX
KOJIeOaHMSIX;

- IPEJCTABIATh 3aBUCUMOCTD 3JIEKTPUUECKOTO 3apsiia, CUJIbl TOKA U HANIPSKEHUS OT BPEMEHU IIPU
CBOOOJTHBIX AJIEKTPOMArHUTHBIX KOJIEOAHUSX; OTIPENIETIATH 10 TpaduKy KojieOaHuM ero
XapaKTEPUCTUKU: aMIUTUTYAY, IEPUOJ U YACTOTY;

- IPOBOAUTH aHAJIOTUIO MCKAY MCXaHUYCCKUMU U SJICKTPOMAIrHUTHBIMU KOJ'IC6aHI/I${MI/I;

- 3anuchIBaTh Gopmyity ToMcoHa; BEIUUCIATE C TOMOIIBIO (hopMyiibl TOMCOHA EPUOJ] U 4aCTOTy
CBOOOHBIX JIEKTPOMArHUTHBIX KOJIEOaHUI; ONIPENeNATh IEPUO/], YACTOTY, aMIUIUTY Ty KoJleOaHul B
KOHKPETHBIX CUTYalMsIX;

- 00BSCHATH MPUHIINII MTOJYyYEHHUSI IEPEMEHHOT0 TOKa, yCTPOWCTBO reHepaTopa MEPeMEHHOr0 TOKa,
- Ha3bIBaTh OCOOEHHOCTH IIEPEMEHHOI0 IEKTPUYECKOI0 TOKA HA Y4aCTKE LIENU C PE3UCTOPOM;
- 3anMchIBaTh 3aKkoH OMa 1715 1leny IEPEMEHHOT0 TOKa;

HaXOJUTh 3HAYEHUs CUIIbI TOKA, HAIIPSIKEHUSI, AKTUBHOTO COITPOTUBIICHHMS LIENU IIEPEMEHHOIO TOKA,
JEWCTBYIOIIMX 3HAYEHUM CUJIbI TOKA U HAPSHKEHUS,

- Ha3bIBaThb YCJIOBH BOSHUKHOBCHHA PE30HAHCA B ICIIHN IICPEMCHHOI'O TOKA,

- OIIUCBIBATh YCTPOMCTBO, MPUHIU ICHCTBUSL U MPUMEHEHHE TpaHCHOopMaTOpa;



- BEIYUCIATH K03 PUImeHT TpanchopMannuy B KOHKPETHBIX CUTYaIHIX
OOyuaemblii TOIYYUT BO3MOKHOCTD HAYIUTHCS

- IOHUMATh U OOBSACHATH IIENIOCTHOCTh (PUBNYECKOUN TEOPUH, pa3IUIaTh TPAHUIIBI €€ TPUMEHUMOCTH U
MECTO B PSAY APYTUX PU3NUECKUX TCOPUH;

- BJIAJICTh IpUEMaMU ITOCTPOCHUA TCOPETUICCKUX NOKA3ATCIIbCTB, a4 TAKIKC IIPOTrHO3UPOBAHUA
0coOeHHOCTEH NPOTCKAHUA (I)I/I3I/I‘leCKI/IX SIBJICHUH U mponeccoB Ha OCHOBE MMOJTYYCHHBIX
TCOPCTUYICCKUX BBIBOAOB U JOKA3aTCIbCTB,

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/1y OCHOBOIIOJIATAIOIIMMHI HAYYHBIMHU MOHITHIMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIE), ABHKEHUE, CUIIA, SHEPTHUs;

- BBIJIBUTATh TUTIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAOINX (PU3UIECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATCIIbHO INIAaHUPOBATH U TPOBOAUTDH (1)H3H‘{eCKI/Ie OKCIICPUMCHTBI;

- XapaKTepu30BaTh IN100aIbHbIE IPOOJIEMBI, CTOSIIHE MIEPE]] YEIOBEUECTBOM: SIHEPTETHUECKUE,
CBIPBEBBIE, YKOJIOTHUECKUE, — U POJIb (DU3UKH B PELICHUH 3TUX MPOOIIEM;

- pemaTh MPaKTUKO-OPHEHTUPOBAHHbIE KAYeCTBEHHBIC U pacueTHbIC (PU3MUYECKUe 3a/1a4i C BHIOOPOM
(buznyecKoil MoeNu, UCTIONb3YsI HECKOIbKO (PU3NYECKUX 3aKOHOB WM (DOPMYII, CBS3BIBAIOIINX
M3BECTHBIC (PU3MUECKUE BETUUNHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3CH;

- OOBSACHATH NPUHIUIBI paOOTHl M XapaKTEPUCTHKHU U3YUEHHBIX MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

- 00BSACHATH yCIOBUS MPUMEHEHUS! PU3NYECKUX MOJIeIel Py peleHNH PU3NYECKUX 3a]1a4, HaXOAUTh
aJIeKBaTHYIO MPEJUI0KEHHON 3a1aue (PU3NUECKYIO MOJIENb, Pa3peliaTh NpooIeMy Kak Ha OCHOBE
MMEIOIINXCS 3HAaHUH, TaK U IIPU IIOMOIIU METOJIOB OLICHKH.

MexaHndecKkre BOJIHBI
OOyuaemblii HAYIUTCS

- AaBaThb ONPCACIICHUA MOHSATHN: MEXaHUYECKas BOJIHAQ, ITOIIE€pEUHAas BOJIHA, IIPOJO0JIbHAA BOJIHA,
CKOpPOCTDb BOJIHBI, JJJIMHA BOJIHBI, (1)3321 BOJIHBI, 3BYKOBas BOJIHA, TPOMKOCTE 3BYKa, BBICOTA TOHA,
TeM6p, OTpaXXCHUC, MPCIIOMIJICHUEC, TTOTJIOIICHHUEC, I/IHTepq)epeHI_[I/I}I MCXAaHUYCCKHX BOJIH, KOTCPCHTHBIC
HCTOYHUKH, CTOAYASA BOJIHA, aKyCTI/I‘-ICCKI/Iﬁ PE30HAHC, IIJIOCKOIIOJIAPU30BaHHAA BOJIHA,

- NIEPCUUCIIATH CBOICTBa U XapaKTCPUCTHKU MCXAHNUYCCKUX BOJIH,

- pacCiio3dHaBaTb, BOCIIPOU3BOAUTD, Ha6JIIOIlaTB MCXAaHUYCCKHEC BOJIHBI, ITOINICPCYHBIC BOJIHEI,
IMPOAOJBbHBIC BOJIHBI, OTPAXXCHUE ITPEIIOMIICHUEC, TTIOTJIOMICHHUC | I/IHTep(l)epeHHI/II-O MEXaHUYCCKUX BOJIH,

- Ha3bIBaTh XapaKTEPUCTUKH BOJIH: CKOPOCTb, YACTOTA, JUIMHA BOJIHBI, pa3HOCTH (Da3 BOJIH;
- OTIPE/ICIATh B KOHKPETHBIX CUTYAIMSIX CKOPOCTH, YaCTOTHI, JUTMHBI BOJIH, Pa3HOCTH (a3.
OOyuaeMblii TOIYYUT BOSMOKHOCTb HAYYHTHCS

- IOHUMATh U OOBSICHATH LIETIOCTHOCTh (PU3MUECKON TEOPUH, pa3IuyaTh IPAHUIIBI €€ IPUMEHUMOCTH U
MECTO B PSIAY APYTUX PU3NUECKUX TCOPUH;

- BJIAJACTh MpUEMaMU MMOCTPOCHUA TCOPETUUCCKUX NOKA3ATCIIBCTB, a4 TAKIKC IIPOTrHO3UPOBAHUA
0COOEHHOCTEN IIPOTCKaHUA (1)H31/I‘IGCKI/IX SIBJICHUM U IponeccoB Ha OCHOBE IMOJTYYCHHBIX
TCOPCTUYICCKUX BBIBOAOB U JOKA3aTCIbCTB,



- BBIAIBUI'aTh T'HIIOTC3bI HA OCHOBC 3HAHUs OCHOBOIIOJIararommux CI)I/IBI/I‘-ICCKI/IX 3aKOHOMepHOCTCfI u
3aKOHOB,

- CaMOCTOATCIIbHO INIAHUPOBATh U ITPOBOANTH (bI/ISI/I‘IGCKI/Ie OKCIICPUMCHTBI;

- pemaTth MPaKTUKO-OPHEHTHPOBAHHbBIE KAYECTBEHHBIC M PACUETHBIC (PU3NUECKHE 331a4H C BEIOOPOM
(bu3nUecKoil MoIeH, UCTIONB3YS HECKOIBKO (PU3NUECKUX 3aKOHOB MIIH (POPMYII, CBSI3BIBAIOLINX
U3BECTHBIC (PU3MYECKNE BETMYMHBI, B KOHTEKCTE MEKITPEAMETHBIX CBSI3CH.

DJIeKTPOMArHUTHBIC BOJHBI
OOyuaemblii HAYIHUTCS

- 1aBaTh OIPEACIICHHS MOHITHI: 3JIEKTPOMAarHUTHOE T10JI€, BUXPEBOE ANEKTPUUECKOE MOJIE,
3JIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JIJTMHA BOJIHBI, (ha3a BOJHBI, OTPAKECHHE, TPEIOMIICHUE,
norJomieHue, naTepdepeHims, Tudpaxius, IoNePeuHOCTb, MOJIIPU3AIUS JIEKTPOMATHUTHBIX BOJH,
PaINOCBs3b, PAAUOIOKAIINS, AaMIUTATYIHAS MOYJISIIUS, TETCKTUPOBAHHE;

- 00BSACHATH B3aMMOCBSI3b IEPEMEHHBIX 3JIEKTPUUECKOI0 U MArHUTHOTO TOJIEH;
- PHUCOBATh CXEMY PaCIpPOCTPAHECHHUSI DJIEKTPOMAarHUTHOU BOJIHBI;
- IEPEUNCIIATh CBOMCTBA U XapAKTEPUCTUKH AIEKTPOMArHUTHBIX BOJIH;

- pacmo3HaBaTh, HAOJIO1aTh NIEKTPOMATHUTHBIE BOJIHBI, U3TyUEHUE, IPUEM, OTPaKEHUE,
norsiouieHue, naTepdepeniyio, nudpakuuto. Ionspuzanuio 31eKTPOMArHUTHBIX BOJIH;

- HAXOJUTh B KOHKPCTHBIX CUTYallUAX 3HAUCHUA XaPAKTCPUCTUK BOJIH: CKOPOCTHU, HaCTOThI, JJIMHBI
BOJIHBI, PA3HOCTHU (1)213;

- O0BSCHATH MPUHIIMI PAIUOCBSI3U U TEIIEBUICHUSI.
OO0yuaeMbIii TOJYIUT BO3MOKHOCTh HAYIHTHCS

- IOHUMATh U OOBACHATH IIEIOCTHOCTh (PU3NYECKON TEOPUH, pa3IudaTh IPAHULIBI €€ IPUMEHUMOCTH U
MECTO B pSAY IPYTUX (PU3HMUECKUX TEOPHIA;

- BJIAJIETh IPUEMaMHU ITIOCTPOCHUS TEOPETUUECKUX 10KA3ATENIBbCTB, a TAKXKE IPOrHO3UPOBAHUS
0co0eHHOCTeH MpOoTeKaHus GPU3NIECKUX SBICHUH U MPOLIECCOB HA OCHOBE TOTYYEHHBIX
TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIIbCTB;

- BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOIINX (PU3UIECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATCIIbHO IJIAHUPOBATH U ITPOBOANUTDH (I)I/I3I/I‘IGCKI/IC OKCIICPUMCHTBI;

- pelaTh IPaKTUKO-OPUEHTUPOBAHHbIE KAUYECTBEHHbBIE U pacyeTHbIe (PU3NUYECKHEe 3aJa4u C BIOOPOM
(bu3nIeCcKoil MO/IEH, UCTIONB3YS HECKOIBKO (PM3NIECKUX 3aKOHOB HIIH (POPMYII, CBSI3BIBAIOIIINX
U3BECTHbIE (PU3MUECKUE BETUUNHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBA3EH.

OnTnka

CBeTOBEIC BOJIHEI.

I'eomeTpuyeckas U BOJHOBAS ONTHKA
OOyuaemblii HAYIUTCS

- 1aBaTh OIIPENEICHUS MOHATUI: CBET, KOPIYCKYJISIPHO-BOJHOBOW Ayaln3M CBETA, FEOMETPHUECKas
OIITHKA, CBETOBOH JIy4, CKOPOCTh CBETA, OTPAKEHUE CBETA, IIPEJIOMJICHHE CBETA, IOJIHOE OTPAKEHUE
CBETa, YTroJI MaJeHMsI, yTOJI OTPAXKEHMSI, YT OJI IPEIOMIIEHNUS, OTHOCUTEIbHBIN [TOKA3aTeNb
IIPEJIOMIIEHUS], a0COIIOTHBIN MOKa3aTelb NPEIOMIICHHS, JINH3a, (POKYCHOE PACCTOSTHUE JIMH3BI,



ONITUYCCKAs CHJIA JIMH3BI, TUCTIEPCHsI CBeTa, MHTep(DEepeHIHS cBeTa, AU(PPaKIIMOHHAS PElIeTKa,
MOJIApU3aLUs CBETA, ECTECTBEHHBIN CBET, IUIOCKOIOJISIPU30BAHHBIN CBET;

- OIIMCBIBATh METOJAbI UBMCPECHHA CKOPOCTH CBCTA,
- IEPCUUCIIATH CBOMCTBA CBETOBBIX BOJIH,

- pacCiiodHaBaTtb, BOCIIPOU3BOIUTD, Ha6J'IIOI[aTI) pacipoCTpaHCHUC CBETOBLIX BOJIH, OTPAKCHHC,
MPEJIOMJICHUC, ITOTJTIOMICHUEC, TUCIICPCULO, I/IHTep(I)epeHLII/II-O CBCTOBBIX BOJIH,

- (opmynupoBaTh npuHIUN [ FOWreHca, 3aKOHBI OTPAXKEHUS U MPETOMIICHHS CBETa, TPAHUIIBI UX
MIPUMEHUMOCTH;

- CTPOMUTB XOJ JIy4€il B IUIOCKOIIApAJUICIbHOM IUIACTUHE, TPEYTOJIbHOU NPU3ME, TOHKOU JINH3E;
- CTPOUTH U300paKeHHE NPEeMETa B INIOCKOM 3epKajie, B TOHKOM JIHH3E;

- IEPEYMCIIATH BU/BI JIMH3, KX OCHOBHBIE XapaKTEPUCTHK — ONTHYECKUI [IEHTP, TIIaBHAs ONTHYECKast
0cb, (hOKyC, ONITHYECKAS CHIIA;

- HAXOJIUTh B KOHKPETHOM CUTYallMU 3HAYCHUS yTJIa MMAICHUS, YIila OTPAXKEHHUS], YIiia IPEJTOMIICHUS,
OTHOCHUTEIFHOTO MOKa3aTess MpeoMIIeHHs, a0COMIOTHOTO MOKAa3aTes IpeJoMIIEHUS, CKOPOCTH CBETa
B cpezie, (POKYCHOTO PACCTOSHUS, ONTUYECKON CHUJIIBI JIMH3bI, YBETMUYECHUS JIUH3BI, TIEpHOJa
IUGPAKIIMOHHON PEIETKH, MOJI0KEHUS HHTEP()EPEHIIMOHHBIX U TU(PPAKIIMOHHBIX MAKCUMYMOB U
MHUHHUMYMOB;

- 3aMUCBIBATh (POPMYITY TOHKOM JIMH3bI, HAXOJAUTh B KOHKPETHBIX CUTYallUsAX C €€ TOMOIIIBIO
HEU3BECTHBIE BEJIMYUHBIL;

- 00BICHSTD IMPUHIUIT KOPPCKIHUU 3PECHUA C TIOMOIIBIO OYKOB;

- OKCIIEPUMEHTAIILHO OMPEJIENISITh TOKa3aTelhb MPEIOMIICHHSI CPEbl, JOKYCHOE PACCTOSTHUE
cobOuparomei JMH3bI, JJIMHY CBETOBOM BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHON PEIIeTKH;

- BBIJCJISITh OCHOBHBIE MMOJIOKEHUS KOPIYCKYJISIPHON ¥ BOJTHOBOM TEOPUH CBETa
OOyuaeMbIii TOJYYUT BO3MOKHOCTh HAYUHUTHCS

- IOHUMATh U OOBSICHATH IIETIOCTHOCTh (PH3MUECKON TEOPHH, pa3InyaTh TPAHUIIBI €€ TPUMEHUMOCTH U
MECTO B pSAY APYTUX (PU3HMUECKUX TEOPUIA;

- BJIAJIETh [IPUEMAMHU IIOCTPOEHHUS TEOPETUUECKUX T0KA3aTENIBCTB, a TAKXKE IPOrHO3UPOBAHMS
0co0eHHOCTeH MpoTeKaHus (PU3NYECKUX SIBIICHUH U MPOLIECCOB HA OCHOBE MOIYYEHHBIX
TEOPETUUECKUX BBIBOJOB U J0KA3aTEILCTB;

- XapaKTCpU30BaTh CUCTEMHYIO CBA3b MCKAY OCHOBOIIOJIAratOIIMMHN HAYYHBIMU IMOHATHAMMU:
MMpOCTPAHCTBO, BPEMs, MATCPUL (BCH_[CCTBO, HOJ'IC), ABUIKCHUC, CHUJIa, SHCPI'UA,

- BBIJIBUTATh T'MIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOININX (PU3NIECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATCIIbHO IIJIAHUPOBATHL U IMTPOBOAUTH (bI/ISI/I‘{eCKI/Ie OKCIICPUMCHTBI;

- XapaKTepu30BaTh IN100aIbHbIE TPOOJIEMBI, CTOSIIHIE MIEPE]] YEIOBEUECTBOM: SHEPTETHUECKUE,
CBIPBEBBIE, IKOJIOTMYECKUE, — U POJIb (PU3UKHU B PELICHUH 3TUX MPOOJIEM;

- peuiaTh NPAKTUKO-OPUCHTHPOBAHHBLIC KAUCCTBCHHBIC N PACUCTHLIC (1)I/I3I/I‘-I€CKI/I€ 3aga4u C BI)I60pOM
(bHSquCKOﬁ MOZCIIU, UCITIOJIB3YSI HECKOJIBKO (1)I/I3I/I‘ICCKI/IX 3aKOHOB HUJIN (1)OpMy.TI, CBA3bIBAIOIIUX
HU3BCCTHBIC (1)I/ISI/I‘IGCKI/I€ BCJIMYHHBI, B KOHTCKCTC MCKIIPCIMCTHBIX CB?I3€I>1;



- 00BACHATH NPUHLIUIIBI pAOOTHI ¥ XapaKTEPUCTUKHU U3yYEHHBIX MAILIUH, IPUOOPOB U TEXHUYECKUX
YCTPOUCTB;

- OOBSICHSITH yCJIOBUS IPUMEHEHHUST (PU3NICCKUX MOJICIICH NIPU PEIICHUU PU3MYECKUX 3aj1au, HaXOAUTh
aJICKBaTHYIO MPEJIOKCHHOM 3a/1aue PU3HMYECKYIO MOJIEITb, pa3peluaTh Ipo0iieMy Kak Ha OCHOBE
UMEIOIINXCS 3HAHUH, TaK M TTPHU TOMOIIIA METOJIOB OI[CHKH.

N3nydenus u ciekTpol
OOy4aeMblil HAYUUTCS

- 1aBaTh OIPEACIICHUE ITIOHATHN, TEIIIOBOE U3JIy4EHHUE, DJIEKTPOIFOMUHECLICHIINS,
KaTOJIOJIOMUHECLEHIIHS, XEMUOTIOMUHECHEHIINA, (POTOTIOMUHECLIEHIIHS], CIUIOIIHON CIIEKTP,
JIMHENYaThIA CIIEKTP, MTOJIOCATHIN CIIEKTP, CIIEKTP IOMIONICHUS, CIEKTPAIbHbIA aHAIIN3;

- NICPCUUCIIATL BUABI CIICKTPOB;

- pacCiio3HaBarhb, Ha6JHO,[[aTI:> CILIOIIHOM CIICKTD, JIMHENYaThIi CIICKTP, MOJIOCATHIN CIICKTP, CIICKTP
H3IYYCHUSA U CIICKTP IMOITIOLICHUA

- IEPEUNCIIATH BU/IbI JIEKTPOMArHUTHBIX U3JIy4E€HUH, UX UCTOYHUKH, CBOWCTBA, IPUMEHEHHUE;
- CpaBHUBATh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HOU 4acTOTHI.
OOyuaemblii OITYYUT BO3MOXKHOCTb HAYIUThCS

- IOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3MUECKON TEOPUH, pa3InyaTh IPAHUIIBI €€ IPUMEHUMOCTH U
MECTO B Py APYTUX PU3NUECKUX TCOPUH;

- BJIAACTh MpUEMaMU MMOCTPOCHUA TCOPECTUUCCKUX NOKA3aTCIIbCTB, 4 TAKKC ITPOrHO3UPOBAHUSA
0COOEHHOCTEH IIPOTCKAaHUA (1)I/I3I/ILIGCKI/IX SIBJICHHH U MMpouecCCOB HAa OCHOBC IMOJTYYCHHBIX
TCOPCTUYICCKUX BBIBOAOB U JOKA3aTCIbCTB,

- BBIIBUT'aTh T'UIIOTE3bI HA OCHOBC 3HAHHWS OCHOBOIIOJIATrarFOIIINX (I)I/ISI/ILICCKI/IX 3aKOHOMepHOCTCI>'I )41
3aKOHOB;

- CaMOCTOATCIIbHO IIJIAHUPOBATH U IMTPOBOANTH (bmpmecm/le OKCIICPUMCHTBI;

- p€liaTh NPAKTUKO-OPUCHTHPOBAHHBLIC KAUCCTBCHHBIC X PACUCTHBIC (1)I/I3I/I‘-I€CKI/I€ 3aga4u C BBI60pOM
q)H3I/I‘leCKOﬁ MOJICJIN, UCIIOJIb3Ysl HECKOJILKO (I)I/IBI/I‘ICCKI/IX 3aKOHOB HUJIN (I)OpMYJ'I, CBA3bIBAIOIIUX
HU3BCCTHBIC (I)I/I3I/I‘I€CKI/IG BCJIMYNHBI, B KOHTCKCTC MCXKIIPCIMCTHBIX CBSI3CH.

OcHoBa crienanbHON TEOPUU OTHOCUTEILHOCTH
OOyuaemblii HAy4IHUTCS

- 1aBaThb OIIPCACICHUA TTOHATHH: CO6LITI/IG, MOCTYyJaT, UHEpLUUAJIbHAsA CUCTEMaA OTUYCTA, BpEMA, JIMHA
TCJIa, MacCa IIOKOs, MHBAPUAHT, SHCPIUs IIOKOS;

- OOBSICHATH IPOTUBOPEYHS MEXKYy KIIACCHUECKOW MEXaHUKOW U 3JIEKTPOIMHAMUKON MakcBesia u
npuuuHbl osisiieHus: CTO;

- popmymuposats noctynatel CTO;
- opmynupoBaTh BEIBOIBI U3 ocTynatoB CTO
OO0y4aeMblii TOTYIUT BO3MOXKXHOCTh HAYYUTHCS

- IOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3HUECKON TEOPUH, Pa3IHUaTh IPAHULIBI €€ TPUMEHUMOCTH U
MECTO B PSAY APYTUX PU3NUECKUX TEOPUH;



- BJIAACTh MpUEMaMU MMOCTPOCHUA TCOPETUUCCKUX NOKA3ATCIBCTB, a4 TAKIKC IIPOTrHO3UPOBAHUA
0coOeHHOCTEH NPOTCKAHUA (1)I/I3I/I‘ICCKI/IX SIBJICHUHN U mponeccoB Ha OCHOBE MMOJTYYCHHBIX
TCOPCTUUCCKHX BBIBOJOB U JOKA3aTCIILCTB,

- BBIABUI'aTh T'MIIOTE3bl HA OCHOBC 3HaAHKU OCHOBOIIOJIararomumux (1)I/ISI/I‘ICCKI/IX 3aKOHOM€pHOCTeI>'I u
3aKOHOB

KsanToBas pusuka
CBeTOBBIE KBAHTHI
OOyuaemblii HAYIHUTCS

- JaBaTh OTpe/IeIeHUs TOHATHI: (OTOdPEKT, KBAHT, TOK HACBHIILICHHS, 3aeP>KUBAIOIIIECE
HarpspKeHue, padoTa BbIX0/a, KpacHas rpanunia Gotodddekra;

- pacrio3HaBaTh, HaOMOAATh sABJICHHUE PoTOdIDhPeKTa;

- OMHCHIBATh OMBITHI CTOJIETOBA;

- (hopmynupoBath runote3y Ilnanka o KBaHTax, 3aKOHBI (HOTOIPPEKTa;
- aHAJIM3UPOBATh 3aKOHBI (HOTOIPPEKTa;

- 3aMKCHIBATh M COCTABIISITh B KOHKPETHBIX CUTYAIUsX ypaBHeHHE DWHIITeHHA u1a poTosddexTa u
HAaXOJIUTh C €ro MOMOIIbIO HEU3BECTHBIE BEJIMUNHBI;

- IPUBOANTH IPUMEPHI UCTIOIB30BaHuUs GoToddhdeKTa;
- OOBSICHATH CYTh KOPITYCKYJISIPHO BOJTHOBOTO JIyaIH3Ma;

- OIIMCBIBATD OIIBITHI He6eHeBa MO0 U3MEPCHUIO NABJICHUA CBECTA U IIOATBCPIKAAIOMIUX CIIOKHOC
CTPOCHUC aTOMa,

- AaHAJIM3UPOBATH pa60Ty YUYCHHBIX 11O CO3aHHUIO0 MOACIIN CTPOCHUA aTOMA, IMMOJTYYCHUIO
BBIHYXXACHHOI'O U3JIYUCHUA, IPUMCHCHUHU JIA3€POB B HAYKE, MCIUIINHEC, IIPOMBIIIIJICHHOCTH, 6BITy

OO0yuaeMbIii IOJYIUT BO3MOKHOCTh HAYIHTHCS

- IOHUMATh U OOBACHATH 1IEIOCTHOCTh (PU3NYECKON TEOPUH, pa3IndaTh IPaHUIbl €€ IPUMEHUMOCTH U
MECTO B pSAAY IPYTUX (PU3HMUECKUX TEOPHIA;

- BJIAJIETh IPUEMaMHU ITIOCTPOCHHUS TEOPETUUECKUX T0KA3aTENIbCTB, a TAKXKE IPOrHO3UPOBAHMS
0coOeHHOCTeH MpoTeKaHus (PU3NIECKUX SIBIICHUH U TPOLIECCOB HA OCHOBE MOJTYYEHHBIX
TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIIbCTB;

- XapaKTepHU30BaTh CUCTEMHYIO CBA3b MEXK/IY OCHOBOIIOIATAOIIMMI HAYYHBIMU MMOHSATHSIMHA:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJI€), IBUKEHUE, CUa, SHEPTHS;

- BBIJIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIATAOIINX (PU3MUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATCIIbHO IJIAHUPOBATHL U ITPOBOANTH (1)I/ISI/I‘IGCKI/I€ OKCIICPUMCHTBI;

- XapaKkTepU30BaTh rI00aJbHbIe MPOOJIEMBI, CTOSIINE MEPE] UeTOBEYECTBOM: IHEPTETUUECKUE,
CBIPBEBBIE, IKOJIOTMYECKUE, — U POJIb (PU3UKHU B PELICHUH 3TUX MPOOIIeM;

- pe€uiaTh NPaKTUKO-OPUCHTHPOBAHHLIC KAUCCTBCHHBIC U PACUCTHLIC (1)I/ISI/I‘I€CKI/IG 3aga4u C BLI60pOM
(bHSH"ICCKOﬁ MOJCIHN, UCITOJIB3YA HECKOJIBKO (1)I/I3I/I‘-ICCKI/IX 3aKOHOB HJIN (I)OpMy.II, CBA3bIBAOIIIUX
HN3BCCTHBIC (bmnqecm/le BCJIMYHHBI, B KOHTCKCTE MCKIIPEIMETHBIX CB?IS@fI;



- 00BSACHATH NPUHLIUIIBI pA0OTHI U XapaKTEPUCTUKU U3YUEHHBIX MAllliH, IPUOOPOB U TEXHUUECKUX
YCTPOUCTB;

- OOBSICHSITH yCJIOBUS IPUMEHEHHUST (PU3NICCKUX MOJICIICH NIPU PEIICHUU PU3MYECKUX 3aj1au, HaXOAUTh
aJICKBaTHYIO MPEJIOKCHHOM 3a/1aue PU3HMYECKYIO MOJIEITb, pa3peluaTh Ipo0iieMy Kak Ha OCHOBE
UMEIOIINXCS 3HAHUH, TaK W MTPH MTOMOIIN METOJIOB OI[CHKH.

ATtomHas pusuka
OOy4aeMblil HAYUUTCS

- 1aBaTh OIPEACIICHNS MIOHATHI: aTOMHOE PO, YHEPIeTUYECKUM YPOBEHB, SJHEPI Ul HOHU3ALINH,
CIIOHTAHHOE U BBIHYKJICHHOE U3JIyYCHHUE CBETA;

- OUCHIBATH OMBITHI Pesepdopra;
- ONIMCHIBATh U CPaBHUBATH MOJIEeN aToMa TomcoHa u Pezepdopna;
- paccMaTpuBaTh, UCCJIICAOBATL U OIIMCHLIBATH JIMHEeNYJaThIe CIICKTPBI;

- (hopMynUpoOBaTh KBAHTOBBIE MOCTYNATHI bopa; 0OBSICHATH TMHEHUYATHl CIEKTPHI aTOMa BOI0PO/1a Ha
OCHOBE KBAaHTOBBIX MOCTYJaTOB bopa;

- paccuuThIBaTh B KOHKPETHOM CUTYallMU YacTOTY U AJIMHY BOJIHBI UCIIyCKaeMoro (oToHa npu
[epexoe aTOMa U3 OJTHOTO CTAllMOHAPHOI'O COCTOSIHUSA B PYrO€

O6yqaeMbn71 IMMOJIYYHUT BO3MOKHOCTb HAYUUTLCH

- IOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3HMUECKON TEOPUH, pa3InyaTh IPAHHUIIBI €€ IPUMEHUMOCTU U
MECTO B PSAY APYTHX (QU3UUECKUX TCOPHIA;

- BJIQJIETh IPUEMAMU MMOCTPOCHHUS TEOPETUUECKUX JI0KA3aTENbCTB, a TAKKE MPOrHO3UPOBAHUS
0COOEHHOCTEH MpoTeKaHus (PU3NUECKUX SBJICHHUM U MIPOLECCOB HA OCHOBE MOJIYUYEHHBIX
TEOPETHUUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEKy OCHOBOMOJIATAIOIIUMU HAYYHBIMH TOHSATHIMHU:
IIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, M0JI€), IBHKEHUE, CUJIA, SHEPTHUs;

- BBIABUI'aTh THIIOTEC3bI HA OCHOBC 3HaAHK OCHOBOIIOJIararommux (1)I/I3I/I‘IGCKI/IX 3aKOHOM€pHOCT€I>'I u
3aKOHOB,

- CaMOCTOATCIIbHO IJIAHUPOBATh U ITPOBOANTH (1)I/I?>I/I‘IGCKI/Ie OKCIICPUMCHTHI;

- XapaKTCepUu3oBaTh ri100aJbHBIE HpO6J'ICMI)I, CTOAINHE EPEA YCTIOBEYCCTBOM: DOHCPICTUICCKUC,
CBIPBCBBIC, SKOJIOTHYCCKUEC, — U POJIb (bHSHKPI B PCIICHNHU 3THUX HpO6J’ICM;

- pelaTh IPaKTUKO-OPUEHTUPOBAHHbIE KAUYECTBEHHbBIE U pacyeTHbIe (PU3NUYECKHEe 3aJa4u C BIOOPOM
(bu3NIeCKOil MO/IeNH, UCTIONB3YS HECKOIBKO (PU3NYECKUX 3aKOHOB MIIH (POPMYJI, CBSI3BIBAIOLIIX
U3BECTHBIE (PU3MUECKUE BETMUMHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3EH;

- OOBSCHSTH NPUHIUIIBI pAOOTHI M XapaKTEPUCTUKHU U3YYEHHBIX MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOWUCTB;

- OOBSCHATH YCIOBUS MPUMEHEHUST GU3NUYECKUX MOJEINEH MpU pelieHuN PU3NIECKUX 3a/1a4, HaXOAUTh
a/ICKBaTHYIO MPEAJIOKEHHOM 3a1aue PU3NYECKyI0 MOIeNb, pa3peniaTh MpodieMy Kak Ha OCHOBE
MMEIOIIMXCA 3HAaHUH, TaK U IPU MOMOIIU METOJIOB OIICHKH.

®du3nka aTOMHOI O sapa

OO0yuyaeMbIii HAyUUTCS



- JaBaTh OTPENIEICHNUs TIOHATHIA: MAaCCOBOE YHCIIO, HYKJIOHBI, SIACPHBIC CHIIBI, NEPEKT MACC, SHEPTHS
CBSI3H, Y/I€JbHAsl SHEPIUs CBSI3U aTOMHBIX SJIep, painOAKTUBHOCTb, IIEPUOJ] MOJTypacnaja,
HCKYCCTBEHHAs paJlOaKTUBHOCTb, SJIEPHBIE PEAKIIMU, YHEPIETUUECKUN BBIXO/ AIEPHON pEeaKlInH,
KO3 QUIMEHT pa3MHOKEHUSI HEUTPOHOB, KPUTHYECKAsi Macca, PeaKTOPbI-Pa3MHOXKUTEIH,
TEpPMOsIEpHAsl peaKLUs:

- CpaBHMBATh CBOMCTBA IIPOTOHA U HEUTPOHA;
- OIIACBHIBAThH IIPOTOHHO-HEUTPOHHYIO MOJEIIb A11pa;

- OIpCACIIATh COCTAaB AACP PA3JIMYHBIX 3JICMCHTOB C IIOMOLIBIO Ta6J'II/II_ILI MeHI{eJ’ICGBa; I/I306pa)KaTL n
YUuTaTh CXEMbI aTOMOB,

- BBIYUCJIATH I[e(l)CKT MaccC, DQHCPTUIO CBA3U U YACIIBbHYIO DOHCPTUIO CBA3U KOHKPECTHLIX aTOMHBIX SAJCP,
AHAJIM3UPOBATH CBA3b YHGHLHOﬁ OHCPI'vH CBsA3U C YCTOP’I‘II/IBOCTBIO AACP;

- NIEPCUHUCIIATL BUABI PAAXMOAKTUBHOI'O paciaaa aTOMHBIX SJEP,

- CpaBHUBATh CBOMCTBA ajbda-, 6eTa- U raMMa-u3IyyeHHil; 3aMChIBATh IPABUIIA CMEIIECHUS ITPU
PalMOaKTUBHBIX pacmajiax; ONpeleNiaTh 3JIEMEHThI, 00pa3yIOIHecs B pe3yJibTaTe PaJuOaKTUBHBIX
pacnanos;

- 3aIIUCBHIBATh, OOBSACHSTH 3aKOH PaJMOAKTUBHOTO pacmaia, YKa3plBaTh TPAHUIIBI €TI0 TPUMEHUMOCTH;
OTIpEETATh B KOHKPETHBIX CUTYAIUAX YUCIIO HEPACTIABIIUXCS SI/IEP, YUCIIO pacHaBIINXCs sSAep,
NepUo/ MoJTypacnajia;

- NICPCUHUCIIATL U OIMUCBIBATHL METO/IbL H8,6JIIOH€HI/ISI " pEerucCTpannu 3JICMCHTAPHBIX YaCTHIL;

- 3aIIMCBIBATh SJEPHBIC PEAKLIUU, OIIPEAEIIATD IPOYKTHI SIACPHBIX PEAKLUM, pACCUYUTHIBATH
SHEPrUYECKUH BBIXOJI SIACPHBIX PEAKIIUH;

- 00BSCHATH NPUHIIMIIBI YCTPONCTBA U paOOTHI AIEPHBIX PEAKTOPOB;
- Y4acTBOBAaTh B OOCYKJIEHUH NIPEUMYIIECTB U HEJJOCTATKOB SJEPHOM SHEPreTUKU
OOyuaemblii TOITYYUT BO3MOKHOCTD HAYIUThCS

- IOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3HUECKON TEOPUH, pa3IHyaTh IPAHUIIBI €€ IPUMEHUMOCTH U
MECTO B PSAY APYTUX PU3NUECKUX TEOPUH;

- BJIAACTh MpUEMaMU MMOCTPOCHUA TCOPECTUUCCKUX NOKA3ATCIIBCTB, a4 TAKIKC IIPOTrHO3UPOBAHUA
0COOEHHOCTEH IIPOTCKAaHUA (1)I/I3I/ILIGCKI/IX SIBJICHHH U MpoIecCCOB HAa OCHOBC IMOJYYCHHBIX
TCOPCTUYICCKUX BHIBOAOB U JOKA3aTCIbLCTB,

- XapaKTepU30BaATh CUCTEMHYIO CBSI3b MEX/1Y OCHOBOIIOJIATAIOIIMMHI HAYYHBIMU HOHITHSIMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, M0JI€), ABHKEHUE, CUJIA, SHEPTHUs;

- BBIIBUI'aTh T'HIIOTE3bI HA OCHOBC 3HAHU OCHOBOIIOJIararomux (1)I/ISI/I‘ICCKI/IX 3aKOHOM€pHOCTeﬁ u
3aKOHOB,;

- CaMOCTOATCIIbHO INIAaHUPOBATH U ITPOBOANUTDH (1)I/ISI/I‘IGCKI/IG OKCIICPUMCHTBI;

- XapaKTepu30BaTh TI100aIbHbIE TPOOIEMBI, CTOSIIUE TIEpe] YeTOBEYECTBOM: SHEPTETHUECKHE,
CBIPbEBBIE, HIKOJIOTUYECKUE, — U POJIb (DU3UKU B PELICHUH 3TUX MPOOIIEM;

- pemaTh MPaKTUKO-OPHUEHTUPOBAHHbIE KAYECTBEHHBIE U pacueTHbIC (PU3MUYECKHUE 3a/1a4l C BHIOOPOM
(bu3znyecKoil MoeNu, UCTIONb3YsI HECKOIbKO (PU3NYECKUX 3aKOHOB WM (DOPMYII, CBS3BIBAIOIINX
M3BECTHBIE (PU3MUECKUE BETUUNHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3EH;

- OOBSICHITH NPUHIMIBI pAOOTHI U XapaKTEPUCTUKH N3YYEHHBIX MAIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB;



- OOBSICHSTD yCJIOBUS PUMEHEHUS PU3NIESCKAX MOJICTICH IPU PEIIeHNH (PU3HUECKUX 3aj1ad, HAXOAUTh
aJIeKBaTHYIO MPEJUI0KEHHON 3ajaue (PU3NUECKYI0 MOJIENb, Pa3peliaTh NpooIeMy Kak Ha OCHOBE
MMEIOIIMXCS 3HAaHUH, TaK ¥ IIPU IIOMOLIU METOJIOB OLICHKH.

DneMeHTapHbIe YaCTHUILIbI

OOyuaemblii HAYIUTCS

- IaBaTh ONpeJeNICHHS OHATUI: aHHUTHIISILHS, JISTITOHBI, alpOHbI, KBapK, TJIFOOH;

- IEPEYUCIISTh OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX YACTHII;

- BBIJICNISITH TPYIIIBI 3JIEMEHTAPHBIX YaCTHII;

- ICPEYUCIISATh 3aKOHBI COXPAHEHUSI, KOTOPBIC BBITIOIHSIOTCS MPU MPEBPALCHUAX YaACTHIL;

= OIIUCHIBATH Hpoueccm AHHUTWIAIINU YaCTHUIl U aHTUYACTUIl U pO)KZ[eHI/ISI BHCKTpOH'HO?;I/ITpOHHI)IX
map;

- Ha3bIBaTh ¥ CPAaBHUBATH BUABI (PYHIAMEHTAIbHBIX B3aUMOICHCTBUIA;
- OIIACHIBATH POJIb YCKOPUTEINIEH AJIEMEHTAPHBIX YACTHII,

- Ha3bIBaThb OCHOBHBIE BU/IbI YCKOPUTEIIEH HIEMEHTAPHBIX YaCTHUII
OOyuaemblii TOITYYUT BO3MOKHOCTD HAYIUThCS

- IOHUMATh U OOBSICHATH LIETIOCTHOCTh (PU3MUECKON TEOPUH, pa3InyaTh IPAHUIIBI €€ IPUMEHUMOCTH U
MECTO B pAAY APYIUX (PU3HMUECKUX TEOPUIA;

- BJIAJICTh MpUEMaMU MMOCTPOCHUA TCOPETUUCCKUX NOKA3ATCIIbCTB, 4 TAKKC ITPOrHO3UPOBAHUSA
ocoOeHHOCTEH MPOTCKAHUA (1)I/I3I/I‘IGCKI/IX SIBJICHUH U mponeccoB Ha OCHOBE MMOJTYYCHHBIX
TCOPCTUICCKUX BBIBOAOB U JOKA3aTCIbCTB,

- XapaKTepPU30BaTh CUCTEMHYIO CBSI3b MEX/y OCHOBOIIOJIATAIOIIMMH HAYYHBIMHU TOHITHIMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIECTBO, MOJ€E), ABMKEHUE, CIIIa, SHEPT U,

- BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX (PU3UIECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATCIIbHO INIAHUPOBATH U ITPOBOANUTD (I)I/I3I/I‘IGCKI/IC OKCIICPUMCHTBI;

- XapaKTepu30BaTh IN100aNbHbIe IPOOJIEMBI, CTOSIIME NIEPE] YEIIOBEUECTBOM: SHEPTETHUECKUE,
CBIPBEBBIC, KOJIOTUIECKUE, — U POJIb (DU3UKH B PELICHUH 3TUX MPOOIIEM;

- pemarh NPaKTUKO-OPHUEHTHPOBAHHbBIE KAYeCTBEHHBIE M pacueTHbIe (PU3NYECKHE 33Ja4u C BEIOOPOM
(buznyecKoil MoieNu, UCTIONb3YsI HECKOJIbKO (PU3NYECKUX 3aKOHOB WM (POPMYIT, CBSI3BIBAIOIINX
M3BECTHBIE (PU3MUECKUE BETUUNHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3EH;

- OOBSCHITH NPUHIUIIBI pAaOOTHI M XapaKTEPUCTUKHU U3YUEHHBIX MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOWCTB;

- OOBSICHATD yCJIOBUS IPUMEHEHUS (PU3NIECKUX MOJIEICH NPU pEIIeHNH (PU3HMUECKUX 3aj1a4, HAXOAUTh
aJIeKBaTHYIO MPEUI0KEHHON 3a7jaue (PU3NUECKYI0 MOJIENb, Pa3peliaTh NpooieMy Kak Ha OCHOBE
MMEIOIIMXCA 3HAaHUH, TaK ¥ IIPU IIOMOLIU METOJIOB OLICHKH.

Crpoenue Beenennoit
OOyuaemblii HAyIUTCS

- 1aBaThb OIIPCACICHUA MIOHATHH: HeOecHas C(bepa, OKJIMIITHUKA, HeOECHBIH 9KBATOpP, IIOJIIOC MHUpPa, OCb
MHpa, KPpyr CKIIOHCHU, IPAMOC BOCXOKIACHUC, CKIIOHCHUC, MapalJIakC, IMAapCCK, aCTPOHOMHUYCCKAA



€MHULA, Iepurenui, agenni, COTHEUHOE 3aTMEHUE, JIYHHOE 3aTMEHUE, IJIAHETHl 36MHOM TPYIIIEBL,
IUTaHETHI-TUTaHThI, ACTEPOH]I, METEOP, METEOPHUT, (poTochepa, CBETUMOCTh, MPOTyOepaHel], myJbcap,
HEUTPOHHAs 3B€3/1a, IPOTO3BE3/a, CBEPXHOBAs 3BE3/4a, FAJIAKTHKA, KBa3ap, KPACHOE CMELICHHUE,
Teopus bosbiioro B3psiBa, Bo3pact BeeneHHON;

- BBIACIATD 0COOEHHOCTH CHCTEMBI 36MJ'I$I'J'IYH3;

- pacCrno3dHaBaTb, MOJACIIMPOBATE TYHHBIC U COJTHCUHBIC 3aTMCHUS;

- OOBSICHATE IMPUJIUBEI U OTJIMBBI;

- OITMCBIBATb CTPOCHUC ConHeuHOH CHUCTCMBbI, NCPCUUCIIATD MJIAHCTHI U BUABI MAJIBIX TCJI;

- Hepe‘-II/ICHSITB TUIINYHBIC I‘pynHLI 3BC€31, OCHOBHBIC (pI/I3I/I‘-IeCKI/Ie XapaKTepI/ICTI/IKI/I 3BC3/, OIIMCHIBATH
HBOJTIOIIMIO 3BE3]T OT POXKICHHUS JIO CMEPTH;

- Ha3bIBaTh CaMbI€ SIPKUE 3BE3/Ibl U CO3BE3INS;

- [IEPEYUCIIATh BUJBI FATAKTHUK;

- BBIIENIATHE MIIEUHBIN ITyTh CPeN APYTUX FalaKTHK, ONpenesaTh MecTb COITHEUHOMN CUCTEMBI B HEH;
- IPUBOJUTH KPATKOE U3JI0KEHUE TEOpUU boabmoro B3peiBa U TEOpUU paclIUpsroLIelics BeeneHHoi.
OOyuaeMmblii MOTYYUT BO3MOXKHOCTh HAYYHUTHCS

- IOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3MUECKON TEOPUH, pa3IvyaTh IPAHUIIBI €€ IPUMEHUMOCTH U
MECTO B PSAY IPYTHX (PU3UUECKUX TCOPHIA;

- BJIQJIETh IPUEMAMHU [MOCTPOCHHUS TEOPETUUECKUX JI0KA3aTENbCTB, a TAKKE MPOrHO3UPOBAHUS
0COOEHHOCTEH MpoTekaHus (pU3NUECKUX SBICHUM U MPOLECCOB HA OCHOBE MOJyUYE€HHBIX
TEOPETHUUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

- XapaKkTepU30BaTh CUCTEMHYIO CBSI3b MEX/1Y OCHOBOIIOJIATAOIIMMHI HAYYHBIMHU HOHITHSIMU:
IIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, M0JI€), IBHKEHUE, CUJIA, SHEPTUs;

- BBIABUI'aTh THIIOTEC3bI HA OCHOBC 3HAHK OCHOBOIIOJIararommux (1)I/I3I/I‘-ICCKI/IX SaKOHOMepHOCTeﬁ n
3aKOHOB,

- 00BSACHATH YCIOBUS MPUMEHEHUS GU3NYECKUX MOJIeIel pU pelieHnH PU3NUEeCKUX 3a]1a4, HaXOAUTh
aJIeKBaTHYIO MPEUIOKEHHON 3a1aue (PU3NUECKYIO MOJIENb, Pa3peliaTh NpooIeMy Kak Ha OCHOBE
UMEIOLIUXCS 3HAHUM, TaK ¥ MPU TOMOIIM METOI0B OLIEHKH.

JIn4HOCTHBIE PE3YJIBTATHI:
- YMEHHE YIPABIIATh CBOCH MIO3HABATEILHOMN EATEIBHOCTHIO;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha MPOTSHKEHUH BCEH
KHU3HU; CO3HATEILHOE OTHOIIEHHE K HEMIPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHUIO yCTIEUTHON
npoecCHOHATBEHON U OOIIECTBEHHOM IS TeTbHOCTH;

- YMEHHE COTPYJHUYATh CO CBEPCTHUKAMU, AEThbMHU MIIAJILIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTenbHOM, yUeOHO-UCCIIE0BATEIBCKOM, MPOSKTHON M APYTUX BUIAX NESATCIBHOCTH;

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH;
OCO3HAHME 3HAUUMOCTHU HAayKH, BJIaJICHUS IOCTOBEpHON MH(OpMaLIUEl 0 MepeloBbIX JOCTHKEHHUSX U
OTKPBITUSIX MUPOBOI U OTEUECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00
yCTpOICTBE MUPa U 0OLIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY

- YyBCTBO TOPJIOCTH 32 POCCUMCKYIO (PU3UUECKYIO0 HayKy, TYMaHU3M;

- IOJIO’KUTEIbHOE OTHOLIEHUE K TPY/Y, LeJIeyCTPEMIIEHHOCTD;



- DKOJIOTUYECKasl KyJIbTypa, OepekHOE OTHOIIICHHUE K POAHOM 3emiie, MpUpOoJHBIM OoraTtcTBaM Poccnn
Y MUpa, TOHUMaHHEe OTBETCTBEHHOCTH 33 COCTOSTHUE MPUPOIHBIX PECYPCOB M pa3yMHOE
MIPUPOIOUCTIONB30BAHHE.

MerarnpeamMeTHbIe Pe3yJbTaThl:
Perynarusnsie YV /I:
OOyJaromuiics CMOXKET:

- CaMOCTOATCJIbHO OIIPCACIIATh LCJIN, CTABUTb U Q)OpMy.]'II/IPOBaTB COOCTBEHHBIE 3aJa4U B
O6pa30BaT€JII)HOI7I ACATCIBHOCTH U ) KU3HCHHBIX CUTYAlUAX;

- OIICHUBATh PECYPChI, B TOM YHCIIE BpeMs U IpyrHe HeMaTepHuaibHbIe PecypChbl, HEOOXOIUMBIE /IS
JNOCTHKCHMSI IIOCTABJIICHHOHN paHee 1IN,

- COIIOCTABJISITH UMEIOIIHNECS] BO3MOXXHOCTH M HEOOXOAUMBIE JIJISl JOCTHIKEHUS LIETTU PECYPCHI;
- ONPENIENATh HECKOJIBKO MyTEN JOCTHUKEHHUS TOCTABICHHOW LIEJIH;

- 3a]1aBaTh NIApaMETPbl U KPUTEPHUH, IO KOTOPBIM MOKHO OIPEAEIUTD, YTO LIEJIb JOCTUTHYTA;
- CONOCTABJIATH MOJYYEHHBIN PE3YIbTAT AEATEIIBHOCTH C IOCTABICHHON 3apaHee LIeIIbIO;

- OLICHUBATh MOCIEACTBUS JOCTHKEHNS IOCTaBIEHHOM 1IeJIN B JIeATEIbHOCTH, COOCTBEHHOM XKHU3HU U
KU3HH OKPYKAKOLIUX JIFOJIECH.

ITo3naBarenwubie YV /:
OOyJaromuiics CMOXKET:
- KpUTHYECKH OI[CHUBATh M HHTEPIPETUPOBATh HHPOPMAIIHIO C PA3HBIX MTO3UIIH;
- pacrio3HaBaTh ¥ (PUKCHPOBATH MPOTUBOPEUHS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

- CIOJIB30BATh Pa3JIMYHbIE MOJEIbHO-CXEMATUYECKUE CPEACTBA Ul IIPEACTABICHUS BIABICHHBIX B
MH(POPMALIMOHHBIX UICTOUYHUKAX MTPOTHBOPEUHii;

- OCYILECTBIIATH Pa3BepHYTHIH MHPOPMALIMOHHBINA IOUCK U CTAaBUTh HE €r0 OCHOBE HOBBIE (YUeOHbBIE U
MI03HABATEJIbHBIE) 3a/1a4H;

- ICKaTh U HAXOJUTh 0OOOIIECHHBIE CITIOCOOBI PEIICHHS 3a/1a4H;

- IPUBOJUTH KPUTUUCCKHUC apT'YMCHTbBI, KaK B OTHOIICHUHN CO6CTB€HHOF0 CYKIACHUA, TaK U B
OTHOILICHUU JEUCTBUM U CYXKIEHUU IPYTOro 4eyIOBEeKa;

- aHaJIM3UPOBAThH U MPeoOpa30BbIBATh MPOOIEMHO-IIPOTUBOPEUHMBBIE CUTYAIIUH;

- BBIXOOUTH 34 PaMKH yT-I€6HOFO npeamMeTa 1 OCylneCTBJIATh IIGJICHaHpaBJIeHHI)If/i IIOMCK BO3MOXHOCTH
MIUPOKOTO IEPEHOCA CPCACTB U crmoco0oB ﬂeﬁCTBHH;

- BBICTPAUBATh MHANBUAYAIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPUIO, YUUTHIBAs OTPaHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTHOIIEHUS;

- MEHATH U yJEP>KUBATh Pa3HbIC TIO3UIMH B IO3HABATEIHHON ACSITENbHOCTU (OBITh YICHUKOM U
yauTeneM; GopMyIHpoBaTh 00pa30BaTEIIBLHBIN 3aMPOC U BHITIOIHATH KOHCYIbTaTUBHBIE (YHKIIUN
CaMOCTOSITENILHO; CTABUTH MPOOJIeMy B paboTaTh HAJl €€ PEIICHHEM; YIPABISATH COBMECTHOM
MMO3HABATEIIPHON JESATETLHOCTHIO U TIOTUYUHATHCS ).

KommyHnukatusHbie YV /I:

OOy4Jaromuiics CMOXKET:



- OCYLIECTBIISTD JIEJIOBYI0 KOMMYHUKAIINIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIJIBIMU (KaK BHYTPH
o0pa3oBaTeNbHON OpraHU3aliy, TaK U 3a ee MpeesiaMu);

- TIPH OCYILIECTBICHUH IPYIIOBON pabOThI OBITh KaK PYKOBOAMUTEJIEM, TaK U YWICHOM MPOCKTHON
KOMaH/Ibl B Pa3HbIX POJIAX (F€HEPATOPOM MJIEH, KPUTUKOM, UCIIOJHUTEIIEM, IPE3EHTYIOIUM U T.[1.);

- pa3BCpHYTO, JIOTUYHO U TOYHO HU3JIaraTb CBOIKO TOUKY 3pCHUA C UCIIOJIB30BAHUC aJICKBATHBIX (yCTHBIX
n HI/ICBMCHHBIX) A3BIKOBBIX CPCACTB,

- pacrno3HaBaTh KOH(DJIUKTHBIE CUTYallUH U IPEIOTBpAlIaTh KOHMIUKTHI 1O UX aKTUBHOM (ha3bl;
- COTJIaCOBBIBATH MO3UIMH WICHOB KOMaH b B IIpoIiecce paboThl Hal OOIIUM MPOIYKTOM/pEIIeHUEM;

- IPEACTABIATH MyOJIMYHO PE3yNIbTaThl HHIANBUAYAILHONW U TPYNIIOBOM JESATEIHLHOCTH, KaK Iepe
3HAKOMOM, TaK U Mepel HE3HAKOMOU ayIMTOPUEH;

- MO0MPATH MAPTHEPOB IS JETOBOM KOMMYHHUKAITUHU, UCXOS U3 COOOpaKEHUHN Pe3yIbTATUBHOCTH
B3aUMOJICVCTBUSI, A HE JIMYHBIX CUMIIATUI;

- BOCIIPMHUMATb KPUTHUYCCKHUC 3aMCUaHUA KaK pECypC COOCTBEHHOTO Pa3BUTHA,

- TOYHO U eMKO (POPMYJIMPOBATH KaK KPUTUUYECKHE, TaK U 0JOOPUTEIHHBIC 3aMEUYaHus B alipec IPYTrux
JIoeH B paMKax JIeIOBOM M 00pa30BaTeIbHOM KOMMYHUKAIMH, U30€rasi IPH 3TOM JIMYHOCTHBIX
OIICHOYHBIX CYXICHUM.

PA3JAEJI 2. Coaep:xanue y4eOHOI0 npeaMera
OCHOBBI JIEKTPOIMHAMUKH (TIPOIOJIKEHHUE)

MarnutHoe nosie. Bekrop MarauTHONM MHAYKUUU. [[pyHIUI Cylieprno3uiy MarHUTHBIX MOJIEH.
MarsauTtHoe 1osie IPOBOAHMKA C TOKOM. [IefiCTBHE MarHUTHOTO MOJI HA POBOJHUK C TOKOM U
IBUKYITYIOCS 3apshkeHHYro yactuly. Cuna AMnepa u cuna Jlopenna.

IToTOK BEKTOpa MarHUTHON MHAYKLUHU. SIBIEHUE 2JEKTPOMAarHUTHON MHAYKLIUHU. 3aKOH
3JEeKTpOMAarHuTHOW MHAYKUMK. D/1C nHAYKIMK B ABMKYIIMXCS TpoBoaHUKaX. [IpaBumo Jlenna.
SBnenne caMmonHAYKIMHU. IHIYKTUBHOCTb. DHEPIUs AJIEKTPOMArHUTHOTO 11oJis. MarHuTHble
CBOICTBa BEIIECTBA.

JlaGopaTopnbie paboTHI:

Jlaboparopnas padota Nel «l3MepeHre criibl B3aMMOICHCTBHSI KATYIIIKK C TOKOM M MarHUTa
Jlaboparopnas pabota Ne2 « MccnenoBanue iBIECHUS SJIEKTPOMArHUTHON HHTYKITAN
Konebanus u BOTHBI

Mexannyeckue KoyiebaHus 1 BOJIHBI. AMIUTUTY/Ia, IEPUO/I, YacToTa, aza konebanuil. [IpeBpamienus
SHEPruM Npu KosiebaHUsX. BbIHyX1eHHbIE KoJieOaH I, pe30HaHC.

[Tonepeunsle ¥ MPOAOIbHBIE BOJIHBL. JHEprus BoJMHbL. MHTEppepeHnrs u nudpakius BoJIH. 3ByKOBbIE
BOJIHBI.

OnexTpoMaruuTHele kojebanus. KonebdatenbHblil KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KosieOaHus. BeIHyKI€HHBIE 3JIeKTpOMarHuTHbIe Konebanus. Pezonanc. [lepeMeHHBIN TOK.
KonneHcarop u karyIka B 1ieny nepeMeHHoro Toka. [Ipoussoactso, nepenaya u norpediieHue
AJIEKTPUUYECKON SHEPTUU. DIIEMEeHTapHas TeOpUs TpaHChopMaTopa.

BHCKTpOMaFHI/ITHOG ITIOJIC. BI/IXpeBOC QJICKTPHUYCCKOC I10JIC. QHGKTpOMaFHI/ITHBIe BoaHBI. CBOMCTBA
OJICKTPOMArHUTHBIX BOJIH. I[I/IB,HBBOHI)I OJICKTPOMArHUTHBIX I/IBJ'Iy‘-ICHI/If/'I " UX NPAKTHICCKOC
IPUMCHCHHC. HpI/IHHI/IHH pPaauoOCBA3U U TCIICBUACHUA.



JlaGopaTopnbie pabOTHI:
Jlaboparopuas pabota Ne3 «Onpenenenre ycKOpeHUs: CBOOOIHOTO MMaIeHUS TIPU TOMOIIH MasTHUKA)
OnTuka

I'eomerpuueckas onruka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA B OJJHOPOIHOM cpesie. 3aKOHbI
OTpa)keHHUs U npenomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxenue. OnTuueckue npudopsl.

Bonnossle cBoiicTBa cBeTa. CkopocTh cBeta. UnTepdepenmms ceera. Korepentnocts. Judpakuums
cseta. [lonsipuzanus ceera. [ucnepcus cBeta. [IpakTniyeckoe npuMeHEHHE IEKTPOMArHUTHBIX
W3JTyYEHH.

JlaGopaTopHbie paOOTHI:

Jlaboparopnas pabota Ned «Onpenenenre noka3aTens MPeIOMICHUS CPEIbD)
JlabopaTtopnas padota Ne5 « Onpezenenue GOKyCHOTO pacCTOSHUS COOMPAFOIICH JTMH3BD»
Jlabopatopnast pabota Ne6 « OmnpeneneHue QTUHbI CBETOBOW BOJIHBI

OCHOBBI CHIELIMATILHOM TEOPUU OTHOCUTEILHOCTU

WHBapnaHTHOCTH MOJIYJIsl CKOPOCTH CBETa B BakyyMme. [IpMHIIMI OTHOCUTENBHOCTH DUHIITEHHA.
IIpocTpaHCTBO M BpeMsl B CHIELIUATIBHOM TEOPUH OTHOCUTEIBHOCTH. DHEPIUs U UMITYJIbC CBOOOIHOM
gacTullbl. CBS3b Macchl U YHEPTUU CBOOOJHOM YacTHIIbl. DHEprus nmokos. KBantosas ¢puznka

[Ipenmer u 3a1a4n KBAHTOBOW (PU3UKH.
TemnoBoe nznyyenue. Pacripenenenue sHEpruy B CIIEKTpe aOCOIOTHO YEPHOTO Tea.

I'unore3a M. ITnanka o kBantax. ®otosddext. Onpitel A.I'. CTonerosa, 3akoHb! poTo3ddexTa.
VYpaHenue A. DiHmTeliHa 115 poTtorddekra.

®oron. Oneitel [1.H. Jlebenesa u C.1. Bapunosa. ['unoresa JI. ne Bpoiiist 0 BOTHOBBIX CBOWCTBAX
yactull. KopryckynsapHo-BoIHOBO# nyanu3Mm. [laBieHue cBeTa.

Mopenu ctpoenust atoma. OObsICHEHHUE JTUHEHYATOTO CIIEKTPa BOJAOPO/1a HA OCHOBE KBAHTOBBIX
noctynaroB H. bopa. CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4€HUE CBETA.

CocraB u CTPOCHUC ATOMHOTI'O d1pa. M3oTomsl. HI[epHLIe CHIJIBI. Z[e(i)eKT MacCChI U SHEPIrus CBA3U sJipa.

3aKOH paZlMOaKTUBHOTO pacnaza. SlnepHsle peakuy, Peakiuy JelNeHns U cuHTe3a. Llennas peakuus
nenenus saep. SAnepHas sHepretuka. TepMosaepHbIN CUHTES.

3HCM€HTapHLIe HqaCTHUILIBI. CDYH,Z[aMCHTaJILHLIG BSaHMOHeﬁCTBHH. YCKOPI/ITGJII/I 9JICMCHTAPHBIX YaCTHULI.
JlaGopaTopHbie pabOTHI:

Jlaboparopnas pabota Ne7 «HabmoaeHe CriIonHOTO U TMHEWYaTOrO CIIEKTPOBY

Jlaboparopnas pabota Ne8 «lccrnenoBanue criekTpa BOJIOPOAa»

Jlabopatopnast pabotaNe9 « OrnpejeneHne UMIyIbca U YHEPTUN YACTHUIIBI IPU JBUKEHUHU B
MarHuTHOM Mnose» (1o ¢potorpadusm)

Crpoenue Bcenennoit

[TpruMeHNMOCTH 3aKOHOB (PH3HUKH [T O0BSICHEHUS IPUPOIBI KOCMUUECKUX 00BeKTOB. CoHeuHas
cucTtema. 3Be3/Ibl U UICTOYHUKH UX dHepruu. Knaccuduxanus 38e3a. DBomtorus ComHIla U 3BE31.



lanakTuka. [{pyrue ramaktuku. [IpocTpaHcTBEeHHO-BpeMEeHHBIE MacIITaObl HabI0gaeMoi BeeneHHOM.
[IpencraBnenue 00 »BomronMK BeeneHHo.

3. TemaTnueckoe NJIAHMPOBAHUE

No [Haspamme Ten KonmuecTBO 0TBOIMMBIX
4acoB

1 |OcCHOBBI 3JEKTPOIUHAMUKY (TIPOJOIIKEHUE) 9

2 |Konebanwust 1 BOJTHBI 14

3 |Onruka 13

4 |OCHOBBI ClIEUATBHON TEOPUH OTHOCUTENBHOCTH 3

5 |KBanToBas ¢pusnka 16

6 |Crpoenue Bcenennoi 5

7 |IloBTOpEHHE 4

8 |Pesepn 2
UTOI'O 66







