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MoacHUTenbHaa 3anMUCKa

HopmaTtuBHO-paBoBas 0a3a

1. ®enepanpabiil 3aKk0H Poccuiickoit @eaeparuu ot 29 nexadps 2012 r. Ne 279-d3 «O06 ob6pazoBanuu B
Poccuiickon ®enepamumny

2. denepanbHbBIN TOCYIaPCTBEHHBIA 00pa30BaTEIbHbIN CTAaHIAPT CPEIHETO O0IIEro 0Opa3oBaHus,
YTBEPKIEHHBIN TpukazoM MunucrepcTBa 00pa3zoBanus u Hayku Poccutickoit @enepaunu ot 17.05.2012
No 413 (c u3BMEHEHUSIMU U TOTIOJTHEHUSIMH )

3. IlpumepHas ocHOBHas 00pa3oBaTeNbHAs MporpaMMa CpeaHero oo1ero oopasosanus (0g00peHa
pemienneM QenepaibHOro y4eOHO-METOAMUECKOr0 00bEIMHEHHUS TT0 00IIeMy 00pa30BaHHIO (TIPOTOKOII
oT 12 masg 2016 1. Ne 2/16).

4. OOII COO (®I'OC) I'BOY COIII Ne4 r.o.YamaeBck
5. Yuebnniii mian ' bOY COII Ne4 r.o.YamaeBck

6. Ilpuka3 MunucrepcTBa 00pazoBanus v Hayku Poccuiickoit @eaepanuu ot 31 mapra 2014 r. Ne 253 «O06
YTBEPKJIEHUHU (heIepaIbHOTO MePeUHsl Y4eOHUKOB, PEKOMEHIYEMBIX K UCIIOIH30BaHUIO MPU PeaTU3aIiu
MUMEIOIIUX TOCYITAPCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEeNIbHBIX MPOTPAMM HA4aJIbHOT'O 00IIIEro,
OCHOBHOT'0 OOIIIETO, CPEAHETO OOIIEr0 00pa30BAHUS.

7. Ilpuka3z Munnpocsemenus Poccun ot 28.12.2018 Ne 345 « O penepanpHOM TTepedHe Y4eOHUKOB,
PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO TIPH PeaTN3aIlii UMEIOINX TOCYIapCTBEHHYIO aKKPEIUTAITHIO
00pa3oBaTeNIbHBIX IPOTPaMM HadaJbHOT O0IIETr0, OCHOBHOI'O OOIIIET0, CPEHEr000IIero 00pa30BaHMS»



8. Ilpuxa3 Munnpocsenienus: Poccun Ne 233 ot 08.05.2019 1. «O BHeceHMU U3MEHEHUH B PUKA3
Munnpocsenienust Poccun Ne 345 ot 28.12.2018 r.»

9. Ilpuka3 MunuctepcTBa oopazoBanus u Hayku Poccutickoit denepannn ot 09.06. 2016 1. Ne 699 «O6
YTBEPKACHUU TIEPEUHS OpraHu3aIiid, OCYIIECTBIISIIONIMX BBITYCK YYEOHBIX TOCOOUI, KOTOPHIE
JOMYCKAIOTCS K UCIIOIB30BAHUIO MPU PEATM3AIMK UMEIOIINUX TOCYIaPCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeIbHBIX MPOTPAMM HAYaJIbHOT'O OOIIEro, OCHOBHOTO O0IIETO, CPETHETO O0IIEro 00pa3oBaHUsI»

10. [Ipuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparuu Ne 986 ot 4.10.2010 r. «O6
yTBEPKICHUH (e/iepaibHbIX TPEOOBAaHNN K 00pa30BaTEIIbHBIM YUPEIKICHHUSIM B YaCTH MUHHUMATbHOM
OCHAILIEHHOCTH Y4eOHOT0 mporiecca 1 000py10BaHUs YUEOHBIX TOMEIICHUI

11. [Tonoxxenue o Gpopmax, MEPUOTUUYHOCTH U TIOPSIAKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
npoMmexyTtounor arrecranuu ydamuxcs 1'bOY COILL N4 r.o.YamaeBck

12, VY4eOHUK 10 IpeaAMETY, 0 KOTOPOMY cOocTaBlieHa paboyas nporpamma I'.5.Mskuies , b.b
byxosues , «IIpocBemenne » 2018 r @usuka 11 xiace

PA3JIEJI 1. IliianupyemMbie pe3yJibTAThl 0CBOCHHS Y4€0OHOI0 IpeaMeTa
OCHOBBI YJIEKTPOANHAMUKH (IIPOAOJIZKEHH )
MarauTtHoe noJie
OO0yuaemblif HAyYuTCA
- JIaBaTb OMNpPENEIICHUS IOHATHM: MAarHWTHOE II0Ji€, MHAYKIMUS MAarHuTHOTO MOJIsA, BUXpeBoe mnoie, Cuna
Awmrnepa, cuna Jlopenua, peppomarHeTuk, 1oMeH, Temieparypa Kropu;
- 1aBaTh OIPEJECICHUE €AMHNIIA UHAYKIIMM MAarHUTHOTO TTOJIS;
- IEPEYHCIIATH OCHOBHBIE CBOMCTBA MATHUTHOTO TOJIS;
- n300pakaTh MAarHUTHbBIC JJUHUU MTOCTOSSTHHOT'O MAarHUTA, MPSMOTO MPOBOJHUKA C TOKOM, KATYIIKU C TOKOM;




- HaOJMIOaTh B3aMMOJACHCTBUE KATYIIKA ¢ TOKOM W MarHWTa, MarHUTHOW CTPEJIKA U MPOBOJHHKA C TOKOM,
JICHCTBHUS MAarHUTHOT'O MOJIA Ha ABYIKYIIYIOCS 3apsSOKCHHYIO YaCTHILY;

- popmynupoBaTh 3aKOH AMIIepa, TPAHUIIBI €T0 MPUMEHUMOCTH;

- OIIpEACATh HAMPABJICHUE JUHUM MarHUTHOW WHAYKIIMM MarHUTHOTO TOJIS C MIOMOIIBIO TIpaBuiia OypaBUuKa,
HaIlpaBJICHUE BEKTOPOB CHIIBI AMIiepa 1 cuiibl JIopeHIia ¢ ToMOIIbIO IIpaBwIIa JICBOM PYKU;

- MPUMEHATH 3aKOH AMriepa U HOpMyITy ISl BRBIYUCIICHUS CHIIBI JIOpeHIIa mpu pemieHny 3a/1a4;

- TEPEYUCIATh THUIIBI BEIIECTB IO MAarHUTHBIM CBOMCTBaM, Ha3blBaThb CBOWMCTBAa Jua-, Mapa- u
beppoMarHeTUKOB,

- I3MEPSTH CHUITY B3aUMOJICUCTBUSI KaTYIIKH C TOKOM M MarHuTa.

Obyuaemblil NOYYUM B03MONCHOCL HAYUUMBCS

- NOHUMamb U O0OBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopuu, pasiudams cpaHuybl ee NpUMeHUMOCmuU U
Mecmo 8 psdy Opyeux huzudeckux meopuil;

- 81ademb NpUEMaMu NOCMPOEHUsT Meopemuyeckux O0oKaA3amenbcms, a makice HNpPOoSHO3IUPOBAHUS.
ocobenHocmel NpomeKkanus QuuuecKux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUEHHbIX MeopemuyecKux
86180008 U 00KA3AMENbCME,

- Xapaxkmepu3zo8amsv CUCMEMHYIO CE53b MeAHCOY OCHOBONOIALAIOUWUMU HAYYHBIMU NOHAMUSMU: NPOCMPAHCMEO,
8pems, Mmamepus (8euecmao, nojie), 08udiICeHUe, CUILA, IHEP2UsL,

- 8bLI0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIA2AIOUWUX PUUUECKUX 3aKOHOMEPHOCMEU U 3AKOHO8;

- CamMoCmosimenbHO NIAHUPOBAMb U NPOBOOUMb huU3UYECKUe IKCHEePUMEHMbL;

- Xapakmepu3oeams 2100anibHble NPoOeMbl, CMOoAWUe neped Yei08e4ecmeoM. dHepeemuiecKue, Cblpbesgole,
9KoJI02U4ecKue, — U poib U3UKU 8 peuleHUU SMUX npooJiem,

- pewams NPaAKMuKO-OpUEHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Guauyeckue 3a0adu ¢ 8blO0POM
Qusuueckoll mooenu, UCNONb3YS HECKOAbKO (UUYECKUX 3AKOHO8 Ul (DOPpMYI, CEA3bl8AIOWUX U3BECTNHbLE
Quzuyeckue 8eUYUHBL, 8 KOHMEKCIE MEeNCNPEOMENMHbIX CE53eli;

- 00VACHAMb NPUHYUNbLL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWwuH, Npubopos U MmMexHUYecKux
YCmpoucms,



- 00BACHAMb YCI0BUS NPUMEHEeHUs Qu3uyeckux mooenell npu peueHuu @u3u4ecKux 3adad, HAxooumbv
A0eKBAMHYI0 NPEVJIONCEHHOU 3a0ade Pu3uUYecKyo Mooelsb, paspeulams npooaemy KaKk Ha OCHO8e UMEUUXCSL
3HAHULL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

BHCKTDOMaFHHTHaH HMHAYVKIINA

OO0y4aemblif HAyYUTCA
- 1aBaTh OMPEACIICHHS TTOHATHHN: SIBJICHUE JICKTPOMAarHUTHON WHIYKIIMH, MarHUTHBIN 110TOK, D/{C mHayKIIuu ,

WHIYKTUBHOCTh, camouHayKuus, J/1C caMonHayKuuy;

- pacro3HaBaTh, BOCIPOW3BOJUTh, HAOIIOAATh SBJICHUE JJCKTPOMArHUTHOM WHIYKIMU, ITOKa3bIBaTh
MIPUYUHHO-CJICICTBEHHBIE CBS3M IpU HAOJIOJCHUHN SBJICHMS; HAONIOJAaTh M aHAJIM3UPOBATHh SKCIICPUMEHTHI,
JEMOHCTpHUpYIOIIUE MpaBuiio JIeHna;

- q)OpMy.HI/IpOBaTB IMpaBUJIO .HGHLIa, 3aKOH BHGKTpOMaFHHTHOfI HHAYKIOWH, T'PAHULBI €TI0 IIPUMCHUMOCTH,
- UCCJICAOBATDH ABJICHUC BHCKTpOMaFHHTHOﬁ HHAYKIHUH,

- [IepCHUCIAThL YCJIOBH:A, IMPU KOTOPBLIX BO3HHUKACT I/IHILYKI_[I/IOHHBII;’I TOK B 3dMKHYTOM KOHTYPC, KATYIIKC,
onpeUC/ITh POJIb KCJIC3HOTO CCPACYHUKA B KATYIIKCE, I/I306pa)KaTB Fpa(I)I/IIIeCKI/I BHCINHCC WM HMHAYKIIMOHHOC
MAaravTHBIC ITOJIA, OIIPCACIITh HAIIPABJIICHUC HHAYKIIUMOHHOI'O TOKA KOHerTHOﬁ CUTyalluu,

- 00BSACHATH BOBHUKHOBEHHE BUXPEBOTO JICKTPUIECKOTO OIS U AJICKTPOMArHUTHOTO TOJIS;
- ONMUChIBaTh BO3HMKHOBEeHUE DJ[C MHAYKIIMM B IBUXKYIIUXCS TPOBOIHUKAX;
- paboTaTh B Iape U rpylIine Ipy BBIOJIHEHUN MPAKTUYECKUX 3aJaHUM, IIJIAHUPOBATh IKCIICPUMEHT;

- HCPCUHNCIIATh IPHUMCEPHBI UCITOJIb30BAHHNA SABJICHUA 3J'ICKTpOM3.I‘HHTHOI>i HMHAYKIIUU,



- pacCiio3HaBaTb, BOCIIPOU3BOANTD, Ha6J'IIOI[aTB SABJICHUC CAMONHAYKIIMH, ITOKA3bIBATh IPUYUHHO-CJICIACTBCHHBIC
CBA3U IIPpH Ha6J'IIOI[eHI/II/I SBJICHMUS,

- popmynHMpoBaTh 3aKOH CAMOMHIYKIINH, TPAHUIIBI €TI0 MPUMEHUMOCTH;
- IPOBOJIUTH AHAJIOTUIO MEXKAY CAMOMHAYKIIMEN U HHEPTHOCTBIO;
- ONPEIEIIATh 3aBUCMMOCTh HHAYKTUBHOCTH KaTYIIKW OT €€ JJIMHBI Y TJIOIA I BUTKOB;

- HaxOJIUTh B KOHerTHOﬁ CUTyallru 3HAYCHUSA: MAIHUTHOI'O IIOTOKA, SI[C HMHAYKIHWH, 3I[C HHAYKIHWU B
ABUXKYIOUXCA ITPOBOJHUKAX, QI[C CaMONHAYKINHN, MTHAYKTHUBHOCTb, SOHCPI'UMO MAIrHUTHOI'O ITOJIA.

Obyuaemblil nOLY4UM 603MOHCHOCb HAYUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (DU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCmU U
Mecmo 8 psdy Opy2ux u3uU4ecKux meoputi;

- e1ademb NpuUeMamu NOCMPOCHUs. Meopemuyeckux O0oKa3amenbcms, a mMakKdice NPOSHO3UPOBAHUSL
ocobenHOCmel npomeKaHus QU3UYECKUX SABNeHUll U NpoYecco8 HA OCHOBE NOJIYUEHHBIX MeopemuidecKux
86180008 U 00KA3AMENbCME,

- Xapaxmepuzoeamsb CUCMEMHYIO C8513b MeNCOY OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUIMU: NPOCMPAHCMBO,
8pems, mamepus (8ewjecmao, noe), 08uUdNdceHue, CUld, IHepeusl;

- 8b10GUSAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUIULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- CAMOCMOSIMENIbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUe IKCNEPUMEHNbL;

- Xapakxmepuzosams 2100a1bHble NPoOIeMbl, CMosAUUe neped Hel08eyecmeoM: IHepeemuiecKue, Coblpbesble,
9KoJI02U4ecKue, — U poab U3UKU 8 peuleHUU SMUx npooiem,

- pewamsv NPaKMuKO-OpUEHMUPOBAHHbIE KAYeCMBeHHble U pacdemHvle Gusuyeckue 3a0adu ¢ 6bl00pPOM
Qusuueckol Mooenu, UCNONb3YS HEeCKOAbKO @U3UYECKUX 3AKOHO8 Ul (DOPMYI, CEA3bI8AIOWUX U3BECTNHbLE
Qusuueckue eIUUUHbL, 8 KOHMEKCMe MeNCNPeOMEeNHbIX C853¢ell;



- 00VACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWUH, Npubopos U MmMexHUYeCcKux
yempoucms;

- 00VACHAMb YCA08USL NPUMEHEeHUs. (DU3UYeCKUX Mmooenell npu peuleHuu @QuU3uUYeckKux 3aoay, HAxooum
A0eKBAMHYI0 NPEON0NCEHHOU 3a0aue QU3UYEeCKYr0 MOOeilb, pa3peulams npodiemy KaKk Had OCHO8E UMErOUUXCSL

3HCIHMZZ, maxk u npu nomouu Memooos OYEHKU.

KoJje0anus 1 BOJHBI
MexaHndyecKue KoJIcOaHus

OO0yuaeMblif HAyYUTCA
- JaBaTh ONpeleNeHus: KoyieOaHus, KoyieOaTenbHash CHCTeMa, MEXaHMYECKHe KOJeOaHWs, TapMOHUYECKUE

KoJieOaHusi, CBOOOJMHBIC KoJieOaHMs, 3aTyxarollue KoyicOaHus, BBIHYXKJICHHBIE KOJICOAHUs, PE30HAHC,
CMEIIICHUE, aMIUIATY/Ia, IIEPUO/I, 9aCTOTa, COOCTBEHHAs 4acToTa, (asa;

- HCPCUHUCIIATh YCIIOBHA BO3HUKHOBCHUS KOJ'IC63HHI>1, MMPpUBOANUTH IIPHUMCPDI K0JIe0aTEeIbHBIX CUCTCM,
- OIIMChIBATh MOJCIIN: pr)KHHHBIﬁ MasaTHHK, MaTeMaTHU4YEeCKUU MassTHHK,
- HCPCUHUCIIATD BU/bI K0JIE0ATEIILHOTO ABUKCHUA, UX CBOﬁCTBa;

- pacmo3HaBaTh, BOCIHPOU3BOJUThH, HAOJIOAaTh TapMOHUYECKHE KojJeOaHus, CBOOOAHBIE, KoJicOaHus,
3aTyXarolue KojiebaHus, BRIHYKICHHBIC KOJIeOaHUsI, PE30HAHC;

- HCPCUHNCIIATD CIIOCOOBI IMOJTYYCHUA CBO6OI[HI:IX N BBIHYXKICHHBIX MCXaHUYCCKUX KOH€63HHﬁ;

- COCTaBJISITh YPaBHEHUE MEXAaHUYECKUX KOJICOAHUM, 3alUCHIBATH €r0 PEUICHUE, ONPEETATh MO0 YPAaBHEHUIO
KOJIe0aTEeNbHOTO ABWKECHUS MMapaMeTPhl KOJieOaHus;



- TMPEJCTaBIATh 3aBUCUMOCTh CMEIICHHS OT BPEMEHHU MpPH KOJEOAHHSIX MATEeMaTHYECKOrO0 W MPYKHUHHOIO
MasTHHUKA rpaduyecKu, ONpeAesaTh M0 rpaduKy XapaKTEPUCTUKU: aMIUTUTYy, IEPUOJI U YaCTOTY;

- HaXOJIWTb B KOHKPCTHBLIX CUTyaIUAX 3HAYCHUA ICPpHUOAA MATCMATHYCCKOIO M IIPYXKUHHOI'O MAasTHHUKA,
OHCPIrur MasaATHHUKA,

- 0OBSCHATH MPEBPAILCHUS YHEPTUU NPU KOJICOAHUAX MAaTEeMAaTHYECKOTO MasiTHUKA U TPy3a Ha MPY>KUHE;
- UCCJIEI0BATh 3aBUCUMOCTD MEPHo/ia KOJIeOaHW MaTEMAaTHYECKOT0 MasiTHUKA OT €T0 JJTUHBI;

- ICCIIeIOBATh 3aBUCHMOCTh TIEPHO/Ia KoJieOaHU I'py3a Ha IPY)KUHE OT €ro MacCHhl.

Obyuaemblil NOJY4YUM B03MONCHOCNL HAYUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (DU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCmU U
Mecmo 8 psody Opyaux Guauideckux meopuil;

- 81ademb NpUEMAMU NOCMPOEHUsT MeopemuyecKux O0oKaA3amenbcms, a makice NpPOoSHO3IUPOBAHUS]
ocobenHOCmell npomeKaHus QU3UYECKUX SBNeHUll U NpoYecco8 HA OCHOBE NOJIYYEHHbIX MeopemuiecKux
86180008 U OOKA3AMENbCMB,

- Xapaxkmepuzoeams CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMEBO,
8pemsl, Mmamepusi (8euecmaeo, noe), 08UdICeHUe, CUILA, IHEePUsl;

- 8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb (DU3UUECKUe IKCNEPUMEHMbL,

- Xapakxmepuzosams 2100a1bHble NPoOIEeMbl, CMOoAUUe Neped Hel08eyecmeoM: IHepeemuiecKue, Colpbesble,
aKoa02udecKue, — U poab QU3UKU 6 petueHul SMmux npooiem,

- pewams NPaAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Guauyeckue 3a0aiu ¢ 6blO0POM
Quzuyeckolr Mmooenu, UCNOAb3YS HECKONbKO (DU3UUeCKUX 3aKOHO08 UlU (DOpMYI, CBA3bIBAOWUX U3BECHIHbLE
Qusuueckue eIUUUHbL, 8 KOHMEKCMe MeNCNPEeOMEeMHbIX C853ell;

- 00bACHAMb NPUHYUNLL pabomvl U XAPAKMEPUCUKU U3YYEHHBIX MAUUH, NPUOOPO8 U MEXHUUECKUX
yempoucma,



- 00BACHAMb YCI0BUS NPUMEHEeHUs Qu3uyeckux mooenell npu peueHuu @u3u4ecKux 3adad, HAxooumbv
A0eKBAMHYI0 NPEVJIONCEHHOU 3a0ade Pu3uUYecKyo Mooelsb, paspeulams npooaemy KaKk Ha OCHO8e UMEUUXCSL
3HAHUL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

BHGKTDOMaFHHTHBIG KoeOaHus

OO0y4aemblif HAyYUTCA
- J1aBaTh ONpPEICICHUS TOHATHSAM: JJICKTPOMArHUTHBIC KOJeOaHMs, KoJjie0aTeabHbI KOHTYp, CBOOOJHBIC

AIEKTPOMArHUTHBIC KOJICOAHMS, BRIHYKICHHBIC JICKTPOMArHUTHBIC KOJICOaHMs, IEPEMEHHBIN AIEKTPUICCKHUM
TOK, aKTUBHOE CONPOTUBJICHHUE, EUCTBYIOIEEC 3HAYCHUE CHJIbI TOKA, JEHUCTBYIOIEE 3HAUYCHHUE HAMPSIKCHUS,
TpanchopmaTop, kodPpGUIHEHT TpaHCcHOopMaITny;

- n300pakaTh CXeMy KoJe0aTeIbHOTO KOHTYPa M OMUCHIBATh CXEMY €ro paboThI;

- paclio3HaBaTtb, BOCIIPOU3BOJUTD, Ha6J'HOI[aTB CBO6OI[HBIC SJICKTPOMAIrdUTHBIC KOJ'Ie6aHI/I$I, BBIHYXICHHBIC
OJICKTPOMAruHuTHLIC KOJIe6aHI/I$I, PE30HAHC B ICIIHN IICPEMCHHOI'O TOKA,

- AHAJIM3UPOBATH ITPCBPALICHUA DOHCPI'UU B KO0JIEOATEIILHOM KOHTYPC IIPpHU JICKTPOMAI' HUTHBIX KOJ'I€6aHI/IHX;

- IPEICTABIATH 3aBUCUMOCTH 3JIEKTPUUYECKOTO 3apsiia, CUJIbl TOKA U HAINPSKEHUS] OT BPEMEHH MPU CBOOOIHBIX
AIIEKTPOMArHUTHBIX KOJEOaHUsX; ONpenesTh Mo rpaduKy KoJeOaHWW €ro XapakTEPUCTUKHU: aMIUIUTYIY,
NEPUOJ U 4aCTOTY;

- HPOBOAUTH aHAJIOTHIO MCKAY MCXAHUYCCKUMU U 3JICKTPOMAIrHUTHBIMU KOHC6aHHHMI/I;

- 3anuckiBaTh Gopmyily TOMCOHA; BBIUKUCIATH ¢ TOMOIIbIO (GopMyJibl TOMCOHA MEPUO U YaCTOTY CBOOOIHBIX
AIIEKTPOMArHUTHBIX KOJEOAHUWI; ONpeAeNsTh IEepPUoJ,, YacTOTy, aMIUIMTYIy KoJIeOAaHUM B KOHKPETHBIX
CUTYalHAX;



- 0OBSICHATH MPUHIIUI MOJYYSHUSI IEPEMEHHOI0 TOKa, YCTPOMCTBO Te€HEpaTopa MEPEMEHHOT0 TOKa;
- Ha3bIBaTh OCOOCHHOCTH MEPEMEHHOTO ANEKTPUUYECKOr0 TOKA Ha YYACTKE 1IEMU C PE3UCTOPOM;
- 3aMUChIBATh 3aKOH OMa ISl IeNU MEPEMEHHOTO TOKA;

HAXOJWUThb 3HAYEHUS CHJIbI TOKA, HANPSOKCHUS, AKTHBHOTO CONPOTUBJIECHUSA LENU MEPEMEHHOTO TOKa,
JIEVUCTBYIOIIMX 3HAUYCHUM CHUJIbI TOKA W HAIIPSKCHUS,

- Ha3bIBaTh YCJIOBUS BO3HUKHOBEHHS PE30HAHCA B IIENA NEPEMEHHOIO TOKA;
- ONMCBHIBATh YCTPOMCTBO, MPUHITUII ACHCTBUSI U MPUMEHEHUE TpaHChopMaTopa;

- BRIYHCIIATH KO3 DHUITMEHT TpaHChHOpMaIMK B KOHKPETHBIX CUTYAITUSIX

Obyuaemblii NOIYUUM BO3MONCHOCTL HAYHUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEHUMOCmU U
Mecmo 8 psidy Opy2ux u3u4ecKux meoputi;

- e1ademb NpuUeMamu NOCMPOCHUs. Meopemuyeckux O0oKa3amenbcms, a makKdice NPOSHO3UPOBAHUS.
ocobeHHOCmell NpomeKaHuss QuU3UYeCKUx s8NeHUll U NPoYecco8 HA OCHOBE NOJIYYEHHBIX MeopemuiecKux
86180008 U 00KA3AMENbCME,

- Xapaxmepuzoeamsb CUCMEMHYIO C853b MeNCOY OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUSMU. NPOCMPAHCIBO,
8pemsi, mamepusi (8euecmaeo, noe), 0suddceHue, Cuid, IHepeusl;

- 8b10BUSAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- CaMOCMOSIMENIbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUe IKCNEPUMEHNbL;

- Xapaxmepuzosams 2100a1bHble NPOOIEMbl, CIMOsAUUE Neped Hel08eyeCmEoM: IHepeemuiecKue, Coblpbesble,
9KoI02U4ecKue, — U poib U3UKU 8 peuleHUU SMUx npooiem,

- pewams NpaKmMuKo-OpUEeHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Guauyeckue 3a0adu ¢ 6bl00pPOM
Qusuueckoll mooenu, UCNONb3YS HECKOAbKO (UUYECKUX 3AKOHO8 Ul (DOPpMYIL, CEA3bl8AIOWUX U3BECTNHbLE
Qusuueckue eIUUHbL, 8 KOHMEKCMe MeNCNPeOMEeMHbIX C853¢ell;



- 00VACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWUuH, Npubopos U MmMexHUYecKux
yempoucms;

- 00VACHAMb YCA08USL NPUMEHEeHUs. (DU3UYeCKUX Mmooenell npu peuleHuu @QuU3uUYeckKux 3aoay, HAxooum
A0EeKBAMHYI0 NPEOJIONCEHHOU 3a0aye QU3UYeCKy0 MOOelb, paspeuams npoodiemy KaKk Ha OCHOBE UMEOUWUXCS
3HAHUL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

MexaHUYEeCKHE BOJIHBI

OO0y4aemblif HAyYUTCA

- JlaBaThb ONpEACJICHUS TOHSITUN: MEXaHWYecKash BOJIHA, MOMNEpeyHas BOJIHA, MPOJO0JibHAS BOJIHA, CKOPOCTH

BOJIHBI, JUIMHA BOJIHBI, (Da3a BOJIHBI, 3ByKOBasi BOJIHA, TPOMKOCTh 3ByKa, BbICOTa TOHAa, TEMOp, OTpaKeHUE,
MpEeJIOMJICHHE, TIOTJIONIEHNEe, HHTEP(EPEHIINS MEXaHUYECKUX BOJIH, KOTEPEHTHBIC UCTOYHUKH, CTOSYasl BOJIHA,
AKyCTUUYECKHUM PE30HAHC, INIOCKOIOISIPU30BaHHAS BOJIHA,

- HICPCUUCTIATD CBOMCTBA U XAPAKTCPUCTUKU MCXAHNYCCKUX BOJIH,

- paciio3dHaBaTtb, BOCIIPOU3BOIUTD, Ha6J'HOI[aTB MCXAaHUYCCKHUC BOJIHbI, ITOINCPCYHBIC BOJIHBI, IIPOIOJIBHBLIC
BOJIHBI, OTPAKCHUC ITPCIOMIICHUC, IIOTTIOIICHUC , I/IHTep(I)CpeHHI/IIO MECXaHNYCCKHUX BOJIH,

- Ha3bIBAThb XAPAKTCPHUCTUKHU BOJIH: CKOPOCTb, HaCTOTA, IJIMHA BOJIHbI, PA3HOCTb (1)213 BOJIH,

- ONIPEACIISITh B KOHKPETHBIX CUTYAIIUSIX CKOPOCTH, YaCTOTHI, JUIMHBI BOJIH, pa3HOCTH (a3.

Obyuaemvlil NOLYYUM B03MONACHOCHIb HAYUUMBCS

- NOHUMamMyv U 00BACHAMb YEIOCMHOCMb QU3UYECKOL Meopul, paziudams SpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyeux Guaudeckux meopuil;

- e1ademv npuemMamu NOCMPOEHUs MeopemudecKux O00Ka3amenbcmes, d makKdce NpPoSHO3IUPOBAHUS
ocobeHHOCmel NPOMeKaHus QU3UYeCKUX s6leHull U Npoyecco8 HA OCHOBe NOJYUEHHBIX MeoPemuyecKux
86180008 U 00KA3AMENIbCMB,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONIALAIOWUX DUSUYECKUX 3AKOHOMEPHOCMEl U 3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb Pu3UUecKUe IKCHEPUMEHNbL,



- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pdacyemHubvle Quauieckue 3a0adu ¢ 6blO0OPOM
Quzuueckou mooenu, UCHONb3YSI HECKOIbKO QU3UUECKUX 3AKOHO8 UIU (DOPMYI, CEA3bIBAIOUWUX U3BECHHbIE
Pusuyeckue eIUtUHbL, 8 KOHMEKCIe MeNCNPeOMemHbIX Ces3ell.

DJIEKTPOMArHUTHbBIC BOJTHBI

OOy4aeMblii HAyYUTCS

- IaBaTh OMPEJICTCHUS MOHITHI: AIEKTPOMArHUTHOE T0JIe, BUXPEBOE AJEKTPUUECKOE TMOJIE, DIIEKTPOMArHUTHBIE

BOJIHBI, CKOpPOCTb BOJIHBI, J/JIMHA BOJIHBI, (1)2133, BOJIHBI, OTpPAKCHUC, IIPCIOMIICHHUC, IIOIIOIICHUC,
I/IHTep(bepeHHI/ISI, I[I/I(I)paKI_[I/IH, NOonepeHHoOCThb, MNOJEAPpU3aAlIUA  JJICKTPOMAIHUTHBIX  BOJIH, PAaAUOCBA3b,
paanoJioOKalu:A, aMIUINTyAHAA MOLYJISIIUS, JCTCKTUPOBAHUC,

- 00BSACHSATH B3aMMOCBSI3b MIEPEMEHHBIX JIEKTPUUECKOT0 U MArHUTHOTO TOJICH;
- PUCOBATh CXEMY PACIPOCTPAHEHUSI INEKTPOMArHUTHON BOJIHBI;
- IEPEYHUCIISITH CBOMCTBA U XAPAKTEPUCTUKH JIEKTPOMArHUTHBIX BOJIH;

- pacrno3HaBaTh, HaOIIOAAaTh AJIEKTPOMATHUTHBIE BOJHBI, HU3IyY€HUE, MPUEM, OTPAXKECHUE, MOTIIOUICHHE,
uHrepdepenunto, nudpaxunto. [lonasprzanuio 31€KTPOMarHUTHBIX BOJIH;

- HaXOJIUTh B KOHKPETHBIX CUTYyalMsIX 3HAYCHUS! XApPAKTEPUCTUK BOJH: CKOPOCTH, YaCTOTHI, JJIMHBI BOJIHBI,
pazHocTH (as;

- OOBSACHATDH MPUHITAII PATUOCBI3U U TEICBHUICHUS.

Obyuaemblii NOIYHUUM BO3MONCHOCTL HAYHUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psdy Opy2ux uau4ecKux meoputi;



- 8lademv nNpuemMamu NOCMPOEHUS MeoOpemudeckKux O0O0KA3ameabCmes, a mMaKice NpocHO3UPOBAHUS
ocobeHHocmel NpomeKauuss @QU3UYeCKUX S6NeHUll U NPOUecco8 HA OCHOBE MNOJYYEHHbIX MeopPemudecKux
86160008 U 00KA3AMENbCME,

- 8bIOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIAAIOUUX PUUUECKUX 3AKOHOMEPHOCME U 3AKOHO8;

- CAMOCMOSAMENIbHO NIAHUPOBANb U NPOBOOUMb PusuiecKue IKCNepuMeHmol;

- peuiamsv NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U pacyemmuvle Quauueckue 3a0auu ¢ 6blOOPOM
Quzuneckoli mMooenu, UCNOab3Ys HEeCKONbKO @U3UUecKUX 3aKOHO8 UNU QOPMYIL, CEA3bI8AIOWUX U3BECMHbLE
Quzuueckue 8eUYUHbL, 8 KOHMEKCIE MENCNPEOMENHbIX CE53€ll.

OnTuka

CBeTOBBIC BOJIHBI.

["'eomeTpuyecKast 1 BOJHOBas OITHKA

OO0y4aemblif HAyYUTCA

- JlaBaTh ONpPEJEICHUs MOHSATHUI: CBET, KOPHYCKYJSIPHO-BOJHOBOM Jyaju3M CBETa, F€OMETpUYECKasi OITHKA,

CBETOBOW JIy4, CKOPOCTb CBE€TAa, OTPAXKEHUE CBETA, NMPEJIOMIICHUE CBETA, IMOJHOE OTPAXKECHUE CBETA, YIrOJ
MaJICHUs, YroJl OTPAXKEHUsS, YroJ MPEIOMIJIEHHUS, OTHOCUTEIbHBIA TOKa3aTellb MPEIOMIICHUS, aOCOJIOTHBIN
noKasaTesib PeJIOMIICHHUs, JIMH3a, (POKYCHOE PacCTOSTHUE JIMH3bI, ONTUYECKas Cuja JIMH3bI, JUCIIEPCUsl CBETA,
uHTtepdepeHiuss  cBera, JOU@PpPaKIMOHHAs  pelieTka, TMoJsIpu3alus  CBETa, C€CTECTBEHHBIM  CBET,
MJIOCKOTIOJISIPU30BAHHBIN CBET;

= OIMUCBIBATH MCTOJAbI USMCPCHUA CKOPOCTHU CBCTA,
- HCPCUUCIIATD CBOMCTBa CBETOBBIX BOJIH;

- pacmno3HaBaTh, BOCIIPOU3BOIUTh, HAOIIOAATh PACIPOCTPAHEHHE CBETOBBIX BOJH, OTPAXKEHUE, MPEIOMIICHHE,
NOTJIONICHUE, TUCTIEPCHI0, UHTEP(EPEHIINIO CBETOBBIX BOJIH;



- (¢opmynupoBaTh npuHIUN [foWreHca, 3aKOHBI OTPAKEHUS U MPEIOMJICHHUS CBETa, TPAHUIBI UX
MIPUMEHUMOCTH;

- CTPOUTH XOJ JIy4Y€H B IUIOCKONAPAIIENbHON IIIACTUHE, TPEYTOJIbHOW IPU3ME, TOHKOU JINH3E;
- CTPOUTH U300pakKeHUe MpeAMETA B IJIOCKOM 3€pKajle, B TOHKOM JIMH3E;

- TEPEYMCIIATh BHUJBI JIMH3, UX OCHOBHBIE XAapPAKTEPUCTUK — ONTHYECKUM LEHTp, IVIABHAs ONTHYECKAas OCh,
doxyc, onThYecKas Cuna;

- HAXOJAUTh B KOHKPETHOMW CHUTyalluM 3HAQYEHUs yTIJia MNaJCHUSA, yIrja OTPaXCHHs, YIrija MPEJIOMIICHHUS,
OTHOCHUTEJIbHOT'O TIOKAa3aTelsl MPEJIOMIICHHUSI, aDCOMIOTHOTO MOKA3aTeNsl MPEIOMIICHHS], CKOPOCTH CBETa B CpEJIE,
(OKYCHOTO pacCTOSHMS, ONTUYECKON CHJIBI JIMH3BI, YBEJIMUCHHS JIMH3BI, MEpUoJa TU(PpakImOHHON PEIIeTKH,
MOJIOXKEHUSI THTEP(PEPEHIIMOHHBIX U TU(PPAKITMOHHBIX MAKCUMYMOB U1 MUHUMYMOB;

- 3alIMChIBATb q)OpMy.Hy TOHKOM JIMH3bl, HAXOAUTb B KOHKPCTHBLIX CHUTyaAllUAX C €C IIOMOIIBbIO HCU3BCCTHBLIC
BCJIIMYHNHBI,

- OOBSICHATH IMPUHOUIT KOPPCKUIHH 3PpCHUA C IIOMOIIBIO OYKOB,

- JKCIEPUMEHTAJIBLHO OMNPEACISITh TMOKa3aTesib MpesIoMIICHUs cpelbl, (HOKYCHOE pacCTOsTHHE COOUparoiien
JIMH3BI, IJIMHY CBETOBOW BOJIHBI C MMOMOIIBIO JU(PPAKIIMOHHON PEIICTKH;

- BBIJIEJISATH OCHOBHBIE ITOJIOKEHUS KOPIYCKYJISIPHOM U BOJTHOBOW TEOPUM CBETA

Obyuaembvlil NOIYYUM B0ZMONCHOCb HAYUUMBCSL

- NOHUMamsv U O0OBACHAMbL YEIOCMHOCMb QU3UYECKOU Meopul, pasiudams SpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psody Opyaux Guaudeckux meopuil;



- 8lademv nNpuemMamiu HNOCMPOEHUS Meopemudeckux O0O0KaA3ameibCmes, a mMaKice NpoSHO3UPOBAHUS
ocobenHocmel NpomeKanus @QuuuecKux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUEHHbIX MeopemuyecKux
861860008 U 00OKA3AMEIbCME;

- Xapaxmepuzo8amv CUCIEMHYIO C853b MeAHCOY OCHOBONOALAIOUUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCINEO,
8pems, mamepus (8ewecmaeo, noje), 08Ul CeHUe, CUILA, IHEPIUsL,

- 8bIOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIAAIOUUX PUUUECKUX 3AKOHOMEPHOCME U 3AKOHO8;

- CamocmosmesibHo NIAHUPOBAMb U NPOBOOUMb uU3UYECKUe IKCNEePUMEHMbL,

- Xapakmepu3oeams 2100anibHble NPoOIeMbl, CMOAWUE Neped Yel08e4eCmE8oM. dHepeemuiecKue, Cblpbesvle,
aKon02UdecKue, — U poib QU3UKU 8 peuleHUl SMUX npooiem,

- pewams NPaAKMUKO-OPUEHMUPOBAHHbIE KAYeCmBeHHble U paciemHvle @Quauyeckue 3a0adu ¢ 6bl00pPoM
Quzuneckol Mooenu, UCNONb3Ys HECKOAbKO (QU3UYECKUX 3aKOHO8 UlU (DOPMYI, CBA3bIGAIOUWUX U3BECTHbLE
Qusuueckue eUUUHbL, 8 KOHMEKCMe MeXCNPeOMemHbIX C853ell;

- 00bACHAMb NPUHYUNvL pabomsl U XAPAKMEPUCMUKU U3VYEHHBIX MAUUH, HPpUOOPO8 U MEXHUUECKUX
YCmpoucms,

- 00BACHAMb YCN08USL NPUMEHEHUS QuU3UYecKux mooenel npu peuwieHuu @uaudeckux 3adad, HAXooumo
A0eK8AMHYI0 NPEONOHCEHHOU 3a0aie QU3UYEeCKYr0 MOOelb, pa3peulams npodiemy KaKk Ha OCHO8e UMEOUUXCSL
3HAHULL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

N35ydeHus U COEKTPbI

OOy4aeMblil HAyUUTCS

- JlaBaTh OMNpeEJe/ieHUe IMOHATHH, TEIUIOBOS H3JIy4YeHHE, AJICKTPOJIOMUHECIICHIUS, KAaTOIOTFOMUHECIICHITNS,

XEMHUOIIOMUHECIICHIUS, (POTOTIOMUHECIEHIINS, CIUIOIIHON CIEKTp, JIMHEHYaThld CHEKTP, MOJOCATHIA CIEKTD,
CIIEKTp IOTJIONIEHU, CIIEKTPAIbHBINA aHAJIN3;

- HCPCUHUCIIATh BUbI CIICKTPOB,

- pacro3HaBaTh, Ha0JII01aTh CIUIOLIHON CIEKTP, JIMHEWMYAThIN CIIEKTP, MOJIOCATHIN CHEKTP, CIIEKTP U3JIyUCHUS U
CIIEKTp IOTJIOLIECHUS;



- HCPCUHCIIATD BUABI OJICKTPOMAI'HUTHBIX HBHYqGHHﬁ, X UCTOYHHKH, CBOﬁCTBa, IMPUMCHCHHUC,

- CpaBHUBATh CBOMCTBA JICKTPOMArHUTHBIX BOJIH Pa3HOM YaCTOTHI.

Obyuaemblil NOJYYUM BO3MONCHOCTNL HAYUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (DU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psidy Opyaux usu4eckKux meoputi;

- e1ademb NpuUeMamu NOCMPOEHUsT Meopemuyeckux O0oKa3amenbcms, a makdice NpPOoSHO3IUPOBAHUS.
ocobenHocmell NpomeKanuss Qu3UYecKux s6AeHUull U NPoyecco8 HA OCHOBE NOJIYYEHHbIX MeopemuiecKux
86180008 U 00KA3AMENIbCMB,

- 8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb (PU3UUECKUe IKCNEPUMEHMbL,

- pewamsv NPaKmMuKo-OpUEHMUPOBAHHbIE KAYeCMBeHHble U pacdemuble uauyeckue 3a0adu ¢ 68bl00pom
Qusuueckol mooenu, UCNOAb3YS HECKOAbKO (QUUYECKUX 3AKOHO8 UdU (DOPMYI, CEA3LIBAIUUX U3BECMHbIE
Qusuueckue eIUdUHbL, 8 KOHMEKCMe MeHCNPeOMemHbIX C853ell.

OcHoBa cnienUAJIbHON TEOPUH OTHOCUTEILHOCTH

OO0yuaemblil HAyYUTCA

- JTaBaTh OMPEACIICHUS TMOHSATHH: COOBITHE, MOCTYJAT, MHEPIIMalbHAsA CHUCTEMa OTYeTa, BpeMms, JJIMHA Tela,

MaccCa IMOKOA, MHBAPUAHT, SHCPTUA ITIOKO;

- OOBSICHATh TPOTUBOPEUUS MEXKIY KIACCUYECKON MEXaHUKOW M AJIEKTPOJMHAMUKON MakcBeiia U MpUYUHbI
nosijieHust CTO;

- popmynuposarts noctynatel CTO;

- opMyIHpoBaTh BBIBOJIBI U3 TTocTyaatoB CTO

Ob6yuaemviii nOIYYUM BOZMONCHOCHb HAYUUMBCS

- NOHUMAamb U OOBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopuu, pasiudams cpaHuybl ee NpUMeHUMOCmU U
Mecmo 8 psidy Opy2ux uau4ecKux meoputi;



- 8lademv nNpuemMamiu HNOCMPOEHUS Meopemudeckux O0O0KaA3ameibCmes, a mMaKice NpoSHO3UPOBAHUS
ocobeHHocmel NpomeKauuss @QU3UYeCKUX S6NeHUll U NPOUecco8 HA OCHOBE MNOJYYEHHbIX MeopPemudecKux
86160008 U 00KA3AMENbCME,

- 8bIOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX DUSUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8
KBanroBasi pusuka

CBeTOBBIC KBAHTBI

OO0y4aemblif HAyYUTCA

- JaBaTh ompeaeneHus noHaTuii: GotoddPekT, KBaHT, TOK HACHIIICHUS, 3aIep KUBaloIIee HAIIpsOKEHHE, padoTa

BBIX0JIa, KpacHas rpaHuna ¢horodddekra;

- pacno3HaBaTh, Ha0MOaTh sBIcHUE (oTOdPDEKTa;

- OIIUCHIBATH OMBITHI CTOJIETOBA;

- popmynupoBath runote3y [lnanka o kBaHTax, 3akoHbI GoTOIP(PeKTa;
- aHAJIM3UPOBATh 3aKOHBI (POTOAPGEKTA;

- 3aMUCHIBATh U COCTABJISATh B KOHKPETHBIX CUTYyALUsIX YpaBHEHUE DWHIITENHA 119 PoTOodP(PeKTa 1 HAXOAUTH C
€ro NOMOIIBK) HEU3BECTHHIE BEJTNYNHBI,

- MPUBOAUTH MPUMEPHI UCTI0JIB30BaHU PoTOIP(PEKTa;
- 00BSACHSATH CYTh KOPIYCKYJISPHO BOJHOBOT'O AyaJIu3Ma;

- ONKCHIBATH OMBITHI JleOemeBa Mo W3MEPEHUIO JABJICHUS CBETa U MOATBEPKIAIOIMIMX CJIOKHOE CTPOCHHUE
aToMma;

- AHAJIM3UPOBATH pa60Ty YYCHHBIX II0 CO3JdHHUIKO MOIACIN CTPOCHHUA aATOMA, IMOJYUYCHHIO BbIHYXICHHOI'O
HU3JIYYCHUA, IPUMCHCHHUH JIA3CPOB B HAYKC, MCAUITUHEC, ITPOMBIIIJICHHOCTH, 6BITy



Ob6yuaemviii NOIYUUM BOZMONCHOCTHb HAYUUMBCS

- NOHUMamb U O0OBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopuu, pasiudams cpaHuybl ee NpUMeHUMOCmuU U
Mecmo 8 psdy Opyaux Quaudeckux meopuil;

- 8lademv nNpuemamiu HNOCMPOEHUS Meopemudeckux OO0KaA3ameabCmes, a mMaKice NpocHO3UPOBAHUS
ocobenHocmel NpomeKkanus QuuuecKux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUEHHbIX MeopemuyecKux
861860008 U 00KA3AMENIbCME;

- Xapaxmepuzo8amv CUCIEMHYIO C853b MeAHCOY OCHOBONONALAIOUUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCINEO,
8pems, mamepus (8ewecmaeo, noje), 08U CeHuUe, CUILA, IHEPIUSL,

- 8b10BUCAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb (PU3UUECKUe IKCNEPUMEHMbL,

- Xapakmepu3o8ams 2100anibHble NPoOIeMbl, CMOoAWUe neped Yei08e4ecmeoM. dHepeemuiecKue, Cblpbesvle,
aKon02UdecKue, — U poib QU3UKU 8 peuleHUl SMux npooiem,

- pewams NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle @Quauyeckue 3a0aiu ¢ 6bl00pPoM
Quzuneckol Mooenu, UCNONb3Ys HECKOAbKO (QU3UYECKUX 3AKOHO8 UlU (DOPMYI, CBA3bIGAIOUWUX U3BECTHbLE
Quszuveckue 8eUUUHbL, 8 KOHMEKCHe MeXCNPEeOMEMHbIX CE53el;

- 00VACHAMb NPUHYUNbLL pabomvl U XAPAKMEPUCMUKU UYUEHHbIX MAuwuH, npubopos u mexHUYecKux
YCmMpoucms,

- 00BACHAMb YCN08USL NPUMEHEHUS QU3UYecKux mooenel npu peuwieHuu @uaudeckux 3adad, HAXoo0umo
A0eK8AMHYI0 NPEONOHCEHHOU 3a0ade GU3UYEeCKYr0 MOOelb, pa3peulams npodiemy KaKk Ha OCHO8e UMEOUUXCSL
3HAHULL, MAK U NPU NOMOUSU MEMOO08 OYEHKU.

ATtomHas dbu3uka

OOy4aeMblil HAyYUTCS

- 1aBaTh OTPEICIICHUS TIOHATHI: aTOMHOE SIJIPO, SHEPIreTUUSCKUI YPOBEHb, YJHEPTHs HOHU3AIIUH, CIIOHTAHHOE U

BBIHYKJICHHOE U3JIyYEHUE CBETA;
- ONUCHIBATH OMBITHI Pe3epdopaa;

- ONUCHIBATh U CPaBHUBATH Mojiesin atoMa Tomcona u Pezepdopaa;



- paccMaTrpuBaThb, UCCIICAOBATH U OIIMCHIBATDH JIMHeNYaThIe CIICKTPHI,

- ¢hopMyJIMPOBaATh KBAaHTOBBIE MOCTYJAThl bopa; 0OBSICHITH JUHENYATHI CIEKTPHl aTOMa BOJIOPOJa HA OCHOBE
KBAaHTOBBIX ITOCTYJIATOB bopa;

- pacCUMTHIBATh B KOHKPETHOM CUTYAIMH YacTOTY W JIJTMHY BOJHBI HCITyCKaeMoro (hOTOHA MPHU Mepexoje aToMa
U3 OJTHOTO CTAIlMOHAPHOTO COCTOSIHUS B JIPYTOe

Obyuaemviii NOIYUUM BOZMONCHOCb HAYUUMBCS

- NOHUMamb U O0OBACHAMb YELOCMHOCMb (QU3UYECKOU Meopuu, pasiudams cpaHuybl ee NpUMeHUMOCmu U
Mecmo 8 psody Opyaux Guauieckux meopuil;

- 81ademb NpUEMAMU NOCMPOEHUsT Meopemuyeckux O0oKaA3amenbcms, a makKice NpPoOSHO3UPOBAHUS]
ocobenHoCcmel NpomeKkanus @uuuecKkux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUEHHbIX MeopemuyecKux
86180008 U 00KA3AMENIbCMB,

- Xapaxkmepuzo8ams CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMEBO,
8pems, Mmamepus (8euecmao, nojie), 08udiICeHUe, CUILA, IHEP2UsL,

- 8bIOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIAAIOUUX PUUUECKUX 3aKOHOMEPHOCMEU U 3AKOHO8;

- CamMoCmosimenbHO NIAHUPOBAMb U NPOBOOUMb huU3UYeCKUe IKCNEePUMEHMbL;

- Xapakmepu3oeams 2100anibHble NPoOIeMbl, CMOAWUE Neped Yel08e4eCcmEeoM. dHepeemuiecKue, Cblpbesvle,
aKoa02udecKue, — U poab QU3UKU 8 peuleHul SMux npooiem,

- pewams NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBeHHble U pacuemHvle Guauyeckue 3a0aiu ¢ 6bl00pPOM
Qusuueckoll mooenu, UCNONb3YS HEeCKOAbKO (UUYECKUX 3AKOHO8 Ul (DOPMYI, CEA3bl8AIOWUX U3BECTNHbLE
Qusuueckue eaUUHbL, 8 KOHMEKCMe MeNCNPEeOMEeMHbIX C853ell;

- 00VACHAMb NPUHYUNbLL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAwuH, Hpubopos u MmMexXHUYecKux
ycempoucms,

- 00vACHAMb YCA08USL NPUMEHEHUs QU3UYeCKUX Mmooenell Npu peueHuu @Qu3uyeckux 3aoay, HAXoo0umsb
A0eKBAMHYI0 NPEONONCEHHOU 3a0aue QU3UYECKYr0 MOOelb, pa3peuiams npodiemy KaKk Ha OCHO8e UMEHOUUXCSL
3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

du3KKa aTOMHOTO A/Ipa




OOy4aemblif HAyYUTCA
- J1aBaTh ONpPEACIICHUS TOHITUH: MAacCOBOE YHCIIO, HYKJIOHBI, SJCPHBIC CHUJIBI, Me(DEKT Macc, SHEPTUs CBS3H,

yAE€IbHAs DJHEPrusl CBA3M ATOMHBIX SJE€P, PaJAHMOAKTUBHOCTh, NEPUOJ TMOIypacraaa, HCKYCCTBEHHAs
PaANOAaKTUBHOCTD, SIACPHBIC PEAKIINHU, YHEPTETUUECKUIN BBIXO/ SIACPHON peakinu, KOdQPUIIMEHT pa3sMHOKEHUS
HEUTPOHOB, KPUTUYECKAs Macca, pEaKTOPbI-Pa3MHOKUTEIH, TEPMOSIAEPHASA PEAKIIUS:

- CPAaBHMBATh CBOMCTBA NMPOTOHA U HEUTPOHA;
- OMMUCHIBATh MPOTOHHO-HEUTPOHHYIO MOJIEIb SIApa;

- OIIpCACIAATh COCTAB AACP PA3JIMYHBIX JJICMCHTOB C IIOMOIIIBIO Ta6J'II/ILIBI MeHz{eneeBa; I/I306pa)KaTI) 1 4YUTaTh
CXCMbI aTOMOB,

- BBIYHCIIATH I[C(I)CKT MacCC, SHCPIrur0 CBA3W H YJACJIbHYIO OSHCPIUi0 CBA3M KOHKPCTHBIX ATOMHBIX AJICP,;
AHAJIM3WPOBATH CBA3b YHCHBHOﬁ OHCPIuun CBA3U C YCTOI\/JI‘II/IBOCTBIO AACP,

- HEPCUHUCIIATh BUAbBI PAAUOAKTUBHOTO pacliala ATOMHBIX AJCP,

- CpaBHUBATb CBOMCTBa aanja-, Oeta- u FaMMa-HBqueHHﬁ; 3allMCbIBATh IIpaBWjia CMCHICHUA TIPpH
pPaaAOAKTUBHBIX paciiaaax, ONPCUCIIATh 3JICMCHTDI, O6p33YIOHII/I€C$I B PC3YyJIbTAaTC PAAUOAKTUBHBIX PACITaA0B;

- 3aluChiBaTh, OOBSCHITH 3aKOH PAIMOAKTUBHOTO pacmajga, yKa3blBaTh TPAHUIBI €ro MPUMEHUMOCTH,
OTNPEACISATh B KOHKPETHBIX CHUTYyallMsSX YHUCJIO HEPACHaBIIMXCS SIACP, YMCIO PACHaBIIUXCS SACp, MEPUOT
noJiypacmnaja;

- HCPCUUCIIATH U OIIMChIBATb MCTOIbI Ha6J'IIOJICHI/I${ " perucrpaln 3JICMCHTAPHBIX YaCTHIL,

- 3aIMUCHIBATH SIEPHBIE PEAKLUH, OUPEHEIATh NPOAYKTHI ANEPHBIX pPEAKUMU, PACCUUTHIBATH IHEPIUUECKUU
BBIXOJI SIZICPHBIX PEAKLINN;



- 0OBSCHATH MPUHIIUIIBI YCTPOUCTBA U PAOOTHI STAECPHBIX PEAKTOPOB;

- Y4aCTBOBATh B OOCYKICHUHU MTPEUMYIIICCTB U HEJIOCTATKOB SIZICPHON SHEPTETHUKU

Obyuaemblil nOYYUM 803MOICHOCb HAYUUMBCS

- NOHUMAMb U OOBACHAMb YEIOCMHOCMb (DU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCmU U
Mecmo 8 psidy Opyaux usu4eckKux meoputi;

- e1ademv npuemMamiu NOCMPOEHUs Meopemudeckux O00Ka3amenbcmes, d makKdce NpPoSHO3IUPOBAHUS
ocobenHoCmel NpomeKaHus QU3UYECKUX SABNeHUll U NPoYecco8 HA OCHOBE NOJIYUEHHBIX MeopemuiecKux
86160008 U 0OKA3AMENLCMNE,

- Xapakmepu3zoeams CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMEBO,
8pemsl, Mamepusi (éewyecmeo, noe), Ogudicenue, Culd, IHepeusl,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCMEl U 3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb Pu3UUeCKUe IKCHePUMEHMNbL,

- Xapakmepuzoeamu 2100abHble NPOOIEeMbl, CIMoAWUe neped 4elo8edecmeoM: dHepeemuiecKue, Cblpbegule,
IKONI02UYeCKUe, — U POJIb PUIUKU 8 PeueHUU IMUX npoodiem,

- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemmuvle @uauueckue 3a0aiu ¢ blOOPoOM
Quszuueckol mooenu, UCNONb3YS HECKOIbKO (QUIUUECKUX 3AKOHO8 UNU (DOPMYI, CEA3bl8AIOWUX U3BECTNHbLE
Qusuyeckue eIUUUHBL, 8 KOHMEKCIE MENCNPEOMEMHBIX CEs3el;

- 00VACHAMb NPUHYUNBLL pabdomvl U XAPAKMEPUCMUKU U3VYEHHLIX MAUUH, NPUOOPO8 U MEXHUYECKUX
yempoucms,

- 00vACHAMb YCA08USL NPUMEHEeHUs (QU3UYeCcKUX Mmooenell npu peuleHuu @Qu3uyeckux 3aoay, HAxoo0um
A0eKBAMHYI0 NPEOJIONCEHHOU 3a0aye U3UYEeCKy0 MOOelb, paspeuams npooiemy KaKk Ha OCHO8e UMErOUJUXCS
3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

DJIEMEHTapHBIE YaCTUIIbI

OO0y4aemblif HAyYuTCA

- IaBaTh ONpEJEICHUS MOHATHI: aHHUTHIISIIUS, JICNTOHBI, aJPOHBI, KBapK, TJIFOOH;

- HICPCUHNCIIATL OCHOBHBIC CBOMCTBA SJICMCHTAPHBIX YaCTHIL;



= BbIACJIATD I'PYIIIIBI 3JICMCHTAPHBIX YaCTHIL;

- HICPCUHNCIIATDh 3aKOHbBI COXPAHCHHA, KOTOPLIC BBINIOJIHAIOTCS IIPU ITPCBPAIICHUAX YaCTHIL,

- OIMUCBIBATD IMPOLUCCChl AHHUTUJIAIUA YaCTHUI 1 aHTUYACTUIL KU POKIACHUA SJICKTPOH-TIO3UTPOHHBIX I14P,
- Ha3bIBATb U CPABHUBATb BU/IbI (I)YHI[aMGHTaJ'IBHI)IX BBaHMOHCﬁCTBHﬁ;

- OIIMCBIBATb POJIb YCKOpHTGHCﬁ 9JICMCHTAPHBIX YaCTHIIL;

- Ha3bIBaTh OCHOBHBIC BUIbI YCKOPHUTEIEH dJIEMEHTAPHBIX YaCTHI]

Obyuaemviii NOIYYUM BOZMONCHOCHb HAYUUMBCS

- NOHUMamb U O0OBACHAMb YELOCMHOCMb (QU3UYECKOU Meopuu, pasiudams cpaHuybl ee NpUMeHUMOCmuU U
Mecmo 8 psdy Opyeux huzudeckux meopui;

- glademv NpuemMamiu HNOCMPOEHUS Meopemudeckux O0O0Ka3ameibCmes, a mMaKice HnpoSHO3UPOBAHUS
ocobenHocmel Npomexkanus @uuuecKkux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUEHHbIX MeopemuyecKux
86180008 U 00KA3AMENbCME,

- Xapakmepu3zo8amuv CUCIEMHYIO C853b MeAHCOY OCHOBONOIAAIOUUMU HAYYHBIMU NOHAMUSMU. NPOCMPAHCIEO,
8pems, Mmamepus (8euecmao, noje), 08uUdiICeHUe, CUILA, IHEPUsL,

- 8bLI0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIA2AIOUWUX PUUUECKUX 3AKOHOMEPHOCMEU U 3AKOHO8;

- CamMocmosmesibHo NIAHUPOBAMd U NPOBOOUMb huU3UYECKUe IKCNEPUMEHMbL;

- Xapakmepu3oeams 2100anibHble NPoOeMbl, CMOoAWUe Neped Yel08e4ecmeoM. dHepeemuiecKue, Cblpbesgole,
9KoJI02U4ecKue, — U poab U3UKU 8 peuleHUU SMUx npooiem,

- peuiamsv NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMEEeHHble U pacuemHvle @uaudeckue 3a0adu ¢ 6blO0poM
Qusuueckoll mMooenu, UCNONb3YS HECKOAbKO (UUYECKUX 3AKOHO8 Ul (DOPpMYIL, CEA3bl8AIOWUX U3BECTNHbLE
Quzuyeckue 8eUYUHBL, 8 KOHMEKCIE MENCNPEOMEMHbIX CE53eli;

- 00VACHAMb NPUHYUNBLL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWUH, Npubopos U MmMexHUYeCcKux
YCmpoucms,



- 00®ACHAMb YCI068USL NPUMEHeHUs: Gusuyeckux mooenell npu peuweHuu Q@u3uYeckux 3a0ay, HAXooumbv
A0eKBAMHYI0 NPEON0NCEHHOU 3a0aue QU3UYEeCKYr0 MOOeilb, pa3peuiams npodiemy KaKk Ha OCHO8E UMErOUUXCSL
SHAHUU, MAK U NPU NOMOUU MEMOO08 OYCHKLU.

Crtpoenue Beenennoit

OOy4aeMblii HAYYUTCS

- JlaBaTh OMpEACIICHUs MOHATHH: HeOecHas cdepa, IKIMNTHKA, HEOSCHBIH IKBATOp, MOJIIOC MHpPa, OCh MHAa,

KpPYyTI CKJIOHEHMS, MPSIMOE BOCXOXIACHHUE, CKIOHEHHE, MNapajlIakC, MNapCEeK, aCTPOHOMHUYECKas €IUHMIIA,
nepurenui, adenuii, COJHEUHOE 3aTMEHUE, JTYHHOE 3aTMEHUE, TUIAHEThl 36MHOM TPYIIbI, MIAHETHI-TUTAHTHI,
acTepouji, MeTeop, MeTeoput, (Gorocdepa, CBETUMOCTh, MNPOTyOepaHel, Iyiabcap, HEWTPOHHAs 3BeE3a,
MPOTO3BE3/1a, CBEPXHOBAs 3BE€3/1a, FAJIAKTHUKA, KBa3ap, KPaCHOE CMEIIECHUE, Teopuss bonbioro B3peiBa, BO3pacT
Bcenennou;

- BBIJACJIATD 0COOCHHOCTH CHUCTEMBI 3€MJ'I}I'HYHa;

- paCliO3HaBaTb, MOACIIMPOBATDL JIYHHBIC U COJTIHCYHBIC 3aTMCHHA

- OOBSICHATD IMPpUJINBBI 1 OTJINBbI;

- OIMMCBIBATH CTPOCHHC CoiHeyHoH CUCTCMBI, IICPCUYUCIIATD INIAHCTBI U BUJIbI MAJIBIX TCJI;

- HCPCUHUCIATL THIIMYHBIC TPYIIIIBI 3BC31, OCHOBHBLIC (l)I/ISI/I‘-ICCKI/IC XapaKTCPUCTUKHU 3BC3, OIIMCbLIBATH
9BOJIFOLHIO 3BC3 OT POKIACHUA 10 CMCPTH,

- Ha3bIBAThb CAMBIC APKUC 3BC31blI U CO3BC3 M,
- HCPCUHNCIIATh BUJbI I'AJIAKTHUK]

- BBLACJATh MIICUHBIN TyTh CPEU APYTUX TATAKTHUK, ONPEAEHATh MECTh COJIHEYHON CUCTEMBI B HEW;



- IPUBOJUTH KPATKOE U3JIOKEHHUE T€OpUHU bOJbIIOro B3phIBa M TEOPUM paclIupsoniencs BeeneHHou.
Ob6yuaemvlii NOLYUUM B03MONCHOCHb HAYUUMBCS

- NOHUMAamb U O0OBACHAMb YELOCMHOCMb (QUIUYECKOU Meopuu, pasiudams 2paHuybl ee NpPUMeHUMOCmu U
Mecmo 8 psdy Opyaux Quaudeckux meopuil;

- 8lademv NpuemMamu HOCMPOEHUS Meopemu4eckux O0O0Ka3ameabCmes, a mMaKice HnpocHO3UPOBAHUS
ocobennocmell Npomexkanuss Qusuueckux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUYEHHbIX MeopemuyecKux
861860008 U OOKA3AMENbCME,

- Xapakmepu3zo8amv CUCIEMHYIO C8:3b MeAHCOY OCHOBONOIALAIOUWUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMNEO,
8pemsl, Mmamepusi (8euecmeo, noe), 08UdICeHUe, CUILd, IHEePUsL,

- 8bLI0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIA2AIOUWUX PUUUECKUX 3aKOHOMEPHOCMEU U 3AKOHO8;

- 00vACHAMb YCA08USL NPUMEHEeHUs (QU3UYeCKUX Mooelell npu peuwleHuu @Qu3uyeckux 3aoay, HAxooums
A0EeKBAMHYI0 NPEONIONCEHHOU 3a0ade Yu3UYecKyo Mooelb, paspeulams npoodiemy KaKk Ha OCHO8e UMEUUXCS
3HAHULL, MAK U NPU HOMOUU MEMOO08 OYEHKU.

PA3JIEJI 2. Conep:kanue y4e0HOT0 nmpeaMera

OCHOBBI JIEKTPOAMHAMUKH (IIPOIO0JIKEHHE)

MarunutHoe nosie. BekTop MarHUTHOW WMHAYKUUU. [IpUHUIUN Cyneprio3uiMu MarHUTHBIX IOJel. MarHuTtHoe
10JI€ TIPOBOAHUKA C TOKOM. JIeMCTBUE MAarHUTHOTO I10JI HA MMPOBOJHUK C TOKOM U JIBHXKYIYIOCS 3apPSyKEHHYIO
yactuiyy. Cuna Amrepa u cuna JlopeHiia.



[ToTok BEKTOpa MarHUTHOM WHAYKIHWHU. SIBIICHHE 3JIEKTPOMArHUTHOW WHIAYKIHUHU. 3aKOH 3JEKTPOMArHUTHOM
naaykiun. JDJIC uHIyKOMM B ABMXKYIIUXCS NpoBOAHWKax. IIpaBuno JleHma. fIBieHne camMOMHAYKIIWH.
NHAYKTUBHOCTB. DHEPrusl 3JEKTPOMArHUTHOTO MOJisi. MarHUTHBIE CBOMCTBA BEILIECTBA.

JlaGopaTopHbIE PAOOTHL:

JlaGopatopHnas pabota Nel «M3MepeHune cuibl B3aUMOICUCTBUS KaTYIIKU C TOKOM M MarHUTa
JlabopatopHas pabota Ne2 « MccrenoBanue siBJICHUS 3JICKTPOMAarHUTHOW MHTY KL
Kosebanus u BOJIHBI

Mexanndeckue kojieOaHUs U BOJHBL. AMIITUTYAa, IEPHO, YacToTa, (a3a konebanuii. [IpeBpamenns sHeprun
MIpHU KoJiIeOaHUSX. BoiHyoicOoenHble Konebanus, pe3oHauc.

HOHGpGIIHBIe " ITPpOAO0JIbHBIC BOJIHBI. 3HCpl"I/I${ BOJIHBI. I/IHTep(bepeHuI/m n I[Hq)paKHI/IH BOJIH. 3BYKOBBI€ BOJIHBI.

OnekTpoMarHuTHele KoneOaHus. KonebarenbHblii KOHTYp. (CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHMUS.
BriHyX/IeHHBIE IEKTpOMarHUTHBIE KoJjieOanus. Pezonanc. [lepeMennsiit Tok. KoHieHcaTOp U KaTyllika B IENU
nepemMeHHoro Toka. [Ipon3BocTBO, nepegaya u nNoTpedIeHne JIEKTPUUECKON SHEPTUH. DIIeMEHTapHask TEOpHs
TpaHcopmaTopa.

DJIEKTpOMarHuTHoe Tojie. BuxpeBoe 3JIeKTpHUYECKOe Tojie. OJIEKTPOMAarHuTHhIE BOJHBL. (CBOWMCTBa
AJIEKTPOMArHUTHBIX BOJH. J[Mama3oHbl 3JIEKTPOMArHUTHBIX M3JIYYEHUHW W UX MPAKTUYECKOE MPUMEHEHHE.
[IpyHUIKTBI paAUOCBA3HU U TEIICBUICHUS.

JlaboparopHbIe PAOOTHI:

JlabopaTtopnas padota Ne3 «Omnpenenenue ycKOpeHus CBOOOTHOTO MaJEHU MPU MTOMOIIN MasTHUKA»



Ontuka
I'eomerpuueckas ontuka. IIpsmMonuHeiiHoe pacpoCTpaHEHHUE CBETa B OJJHOPOIHOM cpejie. 3aKOHBI OTPaKEHUS

u nipesomiieHus cBerta. [loiHoe BHyTpeHHee oTpaxkeHue. OnTuieckue nprudopsI.

BonnoBbeie cBoiicTBa cBeTa. Ckopocth cBera. MHTepdepenius cera. KorepentHocTh. Judpakuus cpera.
[Tonspuzanusa ceeta. Jucnepcus cpera. [Ipaktnueckoe NIpUMEHEHHUE 3JICKTPOMArHUTHBIX U3JTYUYCHUM.

JlaboparopHbIe PAOOTHI:

JlabopatopHas pabota Ned «OnpeneseHue moka3aresisi IpeJOMICHUS CPEIbI»
JlabopaTtopnas padorta Ne5 « Onpenenenue GOKYCHOTO pacCTOSHHS COOUPAOIICH JIMH3bBI»
JlabopatopHas pabota Ne6 « OnpenesieHue JIMHBI CBETOBOM BOJTHBI)
OCHOBBI CIEUATIBLHON TEOPUHU OTHOCUTEJIbHOCTH
NHBapuaHTHOCT, MOJYJSl CKOPOCTHM CBe€Ta B Bakyyme. I[IpuHIMI OTHOCHUTENBHOCTH ODWHINTEWHA.

Ilpocmpancmeo u 6pems 6 CHeyuarbHOU mMeopuu OMHOCUMENbHOCMU. JDHepaus U UMHYIbC C80000HOU
yacmuywl. CBSI3b MACChl M DHEPTUHU CBOOOHON YaCTHUIIBI. DHEPTHUS MOKOSI.

KBanToBas pusuka
[IpenMer u 3aj1auu KBAHTOBOU (DUBUKHU.

TemnoBoe H3JIYYCHUC. Pacnpez[eneHI/Ie 9HCPIUH B CIICKTPC a0COJIIOTHO YCPHOTO TCJIA.

['unote3a M. I1nanka o kBanTax. @otoaddext. OnbiThl A.I'. Ctonerosa, 3akoHbl poTodd(PekTa. YpaBHeHHE A.
DitamTeitHa 17 Gotoaddexra.

®oton. OnwiThl I1.H. Jlebenera u C.W. BaBunosa. ['unote3a JI. ne bpoitns 0 BOJHOBBIX CBOWCTBaxX YaCTHII.
KopnyckyJisipHO-BOJIHOBOM Ayanu3M. /laBieHue cBera.



Mopenu ctpoenust atoma. O0bsICHEHUE JIMHEHYATOr0 CIIEKTpa BOAOPOIa HA OCHOBE KBAHTOBBIX MOCTYs1aToB H.
bopa. CnoHTaHHOE M BBIHYKJIEHHOE U3JIyYEHUE CBETA.

CocraB u cTpoeHre aToMHOTO snpa. M3oronsl. AnepHsie cuibl. JlepekT Macchl U SHEPTHUs CBSI3U sJIpa.

3aKOH paJMOAKTUBHOTO pacnaja. SaepHble peakiuu, peakuuu ACICHUs U cuHTe3a. LlenHas peakius JieieHus
anep. SlnepHas sHEpreTUKa. TepMOsACPHBIA CUHTES.

9HCM€HT3PHBI€ HJaCTHUIIBI. CDYHI[aMCHTaJ'IBHBIC BSaHMOHCﬁCTBHH. YCKOpI/ITeHI/I OJICMCHTAPHBIX YaCTHII.

.Ha6ODaTODHBIC Da6OTBII

JlaGopaTopHas padota Ne7 «HabmroieHre CIIONIHOTO M JIHHEHYATOI0 CIIEKTPOBY
JIabopatopHas padbota Ne8 «HMccnenoBanue ciekTpa BOJAOPOIA»
JlabopatopHas paboTaNe9 « OnpeneneHnre UMITYJIbca U SHEPTUU YACTHUIIBI TIPU JIBUKEHUHU B MATHUTHOM T10JIE»
(mo dororpadusim)
Crpoenue BeeeHHou
[IpruMEeHUMOCTh 3aKOHOB (DU3UKHU JJIsi OOBSICHEHUS TMPUPOABI KOCMUUECKUX 00BHekTOB. ColHEYHas cucTema.

3Be3bl U HICTOUHUKH UX dHeprun. Knaccudukanus 3se3a. IBomtorus CoHIA U 3BE3].

lNamaktuka. Jpyrue ramaktuku. IIpocTpaHCTBEHHO-BpEMEHHBbIE MaciiTaObl HaOmromaemMoit  BceeneHHOM.
[IpencraBnenue 06 »BoOIMN BeeaeHHOM.

PA3JIEJI 3. TemaTu4eckoe IJIAHMPOBAHUE C YKA3aHUEM KOJIUYECTBA 4YaCOB,
OTBOJAUMBIX HA OCBOCHHE KAKI0U TeMbI

Ne Ha3zBaHue Tem KoaundyecTBoO B Tom B Tom




OTBOAHUMBIX yucje yucje
4acoB KOJIMYECTB | KOJIUYECTB
0 0
KOHTPOJIbH | JlabopaTop
bIX pa0oT | HBIX padoT
1 | OcHOBBI 9 1 2
AIEKTPOINHAMUKH
(IpOIOIDKEHHE)
2 | KonebGanus u BOJIHBI 15 1
Onrtuka 13 1 3
4 | OCHOBBI cHeUHaIbLHOU 3 - -
TEOPHH
OTHOCHUTEIIbHOCTH
5 | KBanroBas (pusnka 17 2 3
6 | Ctpoenue Bceenennoit 5 - -
7/ | IloBTOpeHue 1 -
8 | Pesepn 2 - -
NUTOI'O 68 6 9










