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[Iporpamma no yueOHOMy nipeameTy «Dusmnka» pazpadoTaHa Ha OCHOBE

— aBTopckoit mporpammbl A.B. lllatanunoit «®uszuka. Paboune nporpammel. [IpeamerHas muaust yaeOHUKOB CEpUHU
«Knaccnueckuii kype». 10-11 xiacesl: yueOHoe mocodue i1t 0011e00pa3oBaTeIbHbIX OpraHU3alvii: 6a30BbIi U yriIyOJIeHHBIH yPOBHH,
Mocksa «IIpocsemenuer, 2017 rog,
Ha peanu3zanuio 1aHHON IpOrpaMMBl, COTJIACHO Y4eOHOMY IJIaHy YUpPEKICHHs, OTBOAUTCS 2 yaca B HEeN0, 68 4acoB B ro/l.
Ucnons3yemsrii yueonuk: ®usuka: yueonuk ais 11 knacca / I'.5. Makumes, b.b. bByxosues, M.: «IIpocBemenney», 2016 T.

INVIAHUPYEMBIE PE3YJIbTATHI U3YUEHUS YYEBHOI'O IIPEIMETA
IIpenmeTHbIe pe3yJIbTaThI

OCHOBBI 3/1eKTPOAUHAMHUKH (IIPOJOJIKEHHE)

MarsuTtHoE 1one

OOyuarouuiicss HayquTCcs

- JlaBaTb OIpEACICHUs IOHATHN: MAarHMTHOE II0J€, WHAYKIMS MAarHUTHOrO moJisi, Buxpesoe mnoine, Cwia Awmmnepa, cuna Jlopenna,
(beppoMarueTuk, 1oMeH, Temnepatypa Kropu;

- IaBaTh OIpe/ieNieHNe eIUHUIAa MHTyKIIUU MarHUuTHOTO IOJIf;

- IEPEYNCIIATH OCHOBHBIE CBOMCTBA MAarHUTHOI'O OIS

- U300pakaTh MarHUTHbIE JTMHUU MTOCTOSHHOTO MarHUTa, MPsIMOTO MPOBOJAHHUKA C TOKOM, KaTYIIKU C TOKOM;

- HaOMIo/1aTh B3aMMOJICHCTBHE KATYIIKM C TOKOM M MarHWTa, MarHUTHOM CTPEJIKM M MPOBOJHMKA C TOKOM, JEUCTBHS MarHUTHOTO MOJS Ha
JBUKYLIYIOCS 3apsKEHHYIO YacTHUILy;

- (hopMynupoBaTh 3aKOH AMIIEpa, TPAHULIBI €r0 TPUMEHUMOCTH;

- ONpeNeNsITh HANpaBiIeHUE JTUHUN MarHUTHOW MHAYKIIMM MAarHUTHOTO MOJIS C MOMOUIbIO MpaBuiia OypaBuKKa, HApaBiIeHUE BEKTOPOB CHJIBI
Awmrniepa u cuinbl JIopeHIia ¢ MOMOILBIO NTpaBuia JEBOU PyKH;

- IPUMEHSATH 3aKOH AMriepa U popMyJTy JUlsl BBIYMCIEHUS CHIIbl JIopeHa npu pemeHnu 3a1ay;

- IEPEYHCIIATH TUIIBI BEIIECTB 10 MArHUTHBIM CBOWCTBAM, Ha3bIBaTh CBOWCTBA JlMa-, Tapa- U (GeppoMarHeTHKOB;

- U3MEPATH CUIIy B3aUMOJECUCTBUS KATyIIKH C TOKOM U MarHuTa.

OOyuaronuiicss HOTYYUT BO3MOXKHOCTh HAyUUTHCS

- NMIOHUMATh U OOBSICHATH LEIOCTHOCTh (PU3UYECKON TEOpWH, pazauyaTh I'PAaHUIbl €€ MPUMEHHUMOCTH U MECTO B PANy APYIHX (PU3NYECKUX
TEOPHUL;



- BIIAJICTh MPUEMAMU TIOCTPOSHUS TEOPETHUECKUX JI0KA3aTeIbCTB, a TAK)KE MPOrHO3UPOBAHMS 0COOCHHOCTEH MPOTEKaHUs (DU3NUECKUX SBJICHHIMA
Y TIPOIIECCOB Ha OCHOBE MOJIYYCHHBIX TEOPETUYECKUX BBHIBOJOB M JIOKA3aTEIIbCTR;

- XapaKTeprU30BaTh CUCTEMHYIO CBSI3b MEX/Iy OCHOBOIIOJIATAIOIINMI HAYYHBIMU TIOHATUSMU: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIeCTBO, MOJIE),
JBWKEHUE, CUJIa, SHEPTHS;

- BBIJIBUTATh THIOTE3bI HA OCHOBE 3HAHUS OCHOBOMOJATAIOIMINX (PU3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSTEIHHO TUIAHUPOBATH U TTPOBOJUTH (DU3UIECKUE IKCTICPUMEHTHI;

- XapaKTepHu30BaTh TI00ATbHBIE TPOOIEMBI, CTOAIINE TIEPE]] YEIIOBEUECTBOM: SHEPTETHUECKHE, ChIPhEBbIC, YKOJIOTHUECKHUE, — U POJb (DU3UKH B
PELIeHUH ATUX IPpobIieM;

- pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE KAUYEeCTBEHHBIE W pacueTHble (U3MUYECKHE 3aJadd ¢ BHIOOpPOM (PHU3MYECKOW MOJENH, HCIONb3YS
HECKOJIBKO (PH3NYECKHUX 3aKOHOB WX (DOPMYJI, CBA3BIBAIOIINX U3BECTHHIC (DU3NUYECKHE BETUIMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3CH;

- O0BSCHATH MPHUHIIUITBI pA0OTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOICTB;

- OOBSICHATH YCJIOBHUSI MPUMEHEHHS (PU3NYECKUX MOJENEH MpU pemeHnn (GU3NYECKUX 3a/1ad, HaXOAWTh aJeKBAaTHYIO MPEJIOKEHHON 3a7ade
(bu3HUECKyI0 MOJIeNb, pa3peniaTs IpodieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHU, TaK U TIPU MTOMOIIN METOJ0B OIICHKH.

OIeKTPOMArHuTHAas WHAYKIIUS

OOyyaromuiicss Hay4nuTCS

- JlaBaTh ONpPEACIICHUS TOHATUN: SBJICHHE SJICKTPOMATHUTHOW WHIYKIWW, MarHUTHBIA 1OTOK, OJC WHAYKIWH , WHIYKTHBHOCTH,
camounaykuus, 3/1C camounyKuuu;

- pacro3HaBaTh, BOCHPOW3BOAUTH, HAOIIOAATh SIBIICHWE AJICKTPOMATHUTHOW WHAYKIUHU, TOKA3bIBaTh MPUYMHHO-CIIEJCTBEHHBIC CBS3U TPH
HaOII0/ICHUH SBJICHUS, HAOIIOAATh U aHAIM3UPOBATh SKCIIEPUMEHTHI, IEMOHCTpUpYolue npaBuio Jlenma;

- popMynHpoBaTh npaBuiio JIeHI1a, 3aK0H JIEKTPOMArHUTHOW WHIYKIIMH, TPAHUIIBI €70 PUMEHUMOCTH;

- UCCIIEIOBATh SIBJICHUE 3JIEKTPOMArHUTHOM MHIYKIUU;

- MEPEYUCISITh YCIOBUS, MPHU KOTOPHIX BO3HUKACT MHIYKIIMOHHBIH TOK B 3aMKHYTOM KOHTYpE, KaTyIIKe; OMPENEsATh POib KEIE3HOTO
CeplIeYHHKa B KaTyIlKe; M300pakaTh rpa)UyecKy BHEIIHEC M WHIYKIIMOHHOE MAarHUTHBIC MOJIS; OMPENENATh HAIpaBICHWE WHAYKIIMOHHOTO TOKa
KOHKPETHOW CUTYyaluu;

- 00BACHATHh BOBHUKHOBEHHE BUXPEBOTO DJIEKTPUUECKOTO MOJISL U IEKTPOMArHUTHOTO TIOJIS;

- onuchIBaTh BO3HUKHOBeHHE DJIC MHIYKIINU B IBIKYIIMXCS MPOBOTHUKAX;

- paboTaTh B mape ¥ rpyIie Npy BHIMOIHEHUH MTPAKTUYECKUX 3aJaHu, MJIaHUPOBATh SKCTICPUMEHT;

- IEPEYUCIIATH TPUMEPHI UCTIOJIB30BAHUS SBJICHUS SJIEKTPOMArHUTHOW UHTYyKIIUH,

- pacmo3HaBaTh, BOCIPOW3BOJIUTH, HAOMIOJATh SIBICHHUE CAMOWMHIYKIIUU, MOKAa3bIBaTh MPHUUYMHHO-CJIEICTBEHHBIC CBS3H NpU HAOIIOICHHUH
SIBJICHUS,

- (opmynMpoBaTh 3aKOH CAMOWHAYKIIMH, TPAHUIIBI €0 TPUMEHUMOCTH;

- MPOBOANTH AHAJIOTHIO MEXIY CAMOUHIYKIIMEH U HHEPTHOCTHIO;



- OIIPEACIIATh 3aBUCUMOCTb MHYKTUBHOCTH KAaTYIIKH OT €€ JJIMHBI U IUIOIIAA BUTKOB;

- HaXOJUTh B KOHKPETHOW CUTyallMH 3HAYEHUs: MarHUTHOro noroka, JJC unaykuuu, 3/C mHAyKIMK B ABMKYIIUXCSA NMPOBOAHMKAX, J/[C
CaMOUHAYKIUHU, UHAYKTUBHOCTb, JHEPIUI0 MArHUTHOTI'O I1OJIA.

OOyuaromuiicst MOTYYUT BO3MOKHOCTh HAYIUTHCS

- TIOHUMATh U OOBACHATH IENIOCTHOCTh (PU3MUECKOM TEOpHH, pa3iuyaTh T'PaHULBI €€ MPUMEHUMOCTH U MECTO B PSAy APYTUX (PU3HYECKHX
TEOPHIL;

- BJIJIETh PUEMaMHU TIOCTPOCHHUS TEOPETUUECKUX JI0KA3aTEeNIbCTB, & TAK)KE MPOTHO3UPOBAHUS 0COOEHHOCTEH MpOoTeKaHHsl (PU3NUECKUX SBICHUIN
1 IIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB M JIOKA3aTENIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEKIY OCHOBOIOJAraIOIIMMU HAYYHBIMH MTOHATUSMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIECTBO, MOJe),
JBUKEHNE, CUJIA, SHEPTHS;

- BBIJIBUTaTh TMITOTE3bI HA OCHOBE 3HAHUSI OCHOBOMOJAralouX (pU3NUECKIX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSTEIbHO IUIAHUPOBATH U IPOBOAUTH (PU3HUECKHUE HIKCIIEPUMEHTHI;

- XapaKTepH30BaTh IN100ANbHBIE TPOOJIEMBI, CTOSAIINE MEpe]] YeIOBEUYECTBOM: IHEPIETUUECKUE, ChIPhEBbIE, SKOIOTUYECKHE, — U POJIb (PU3UKH B
PELICHUH ATUX IpobieM;

- peumath NPaKTHUKO-OPHEHTUPOBAHHbIE KAadeCTBEHHBbIC W pacueTHble (U3MYECKHE 3a/laud C BBIOOPOM (PHU3MUECKOW MOMAETH, HCIOJNIb3YS
HECKOJIbKO (PU3MYECKHX 3aKOHOB WK (POPMYJI, CBA3BIBAIOIINX U3BECTHBIE (PU3NYECKUE BEIMUMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;

- OOBSICHATH NPUHIUIBI pAaOOTHI M XapaKTEPUCTUKH W3YUYEHHBIX MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;

- OOBSCHATH YCIIOBUS MPUMEHEHUs (PU3MUECKUX MOJesiel MpU pelleHnrd (U3NYEecKUX 3ajad, HaxOJIuTh aJeKBATHYIO NMPEAJIOKEHHOMN 3anaue
(u3nUecKyIo MOJIeNb, pa3penars IpodaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUM, TaK U IPU IIOMOLIH METOJIOB OLIEHKH.

Kojie6anus 1 BOJIHBI

Mexanuyeckue Kojebanus

OOyyaromuiics Hay4YnuTCs

- laBaTh OMpeAeNICHUs: Kojie0aHus, KojebarenbHas CUCTeMa, MEXaHUYeCKUe KOoJeOaHus, TapMOHUYECKHE KOoIeOaHus, CBOOO HbIE KOJIeOaHus,
3aTyxarlnue KoueOaHus, BIHYKIeHHbIC KOleOaHus, pe30HAHC, CMEIIeHHEe, aMIUTUTYAa, IEPUOJ, YacTOTa, COOCTBEHHAs 4acToTa, (asa;

- IEPEYUCIIATH YCIOBHS BOSHUKHOBEHUS KOJIeOAHUH, PUBOIUTH IPUMEPHI KOJICOATEIIBHBIX CUCTEM;

- OMUCBIBATh MOJIETIN: MPY>KUHHBIN MasSTHUK, MaTEMaTHUYECKUI MasTHUK;

- IEPEYUCIIATH BUJIBI KOJICOATEITLHOTO IBUKCHHUS, UX CBOWCTBA;

- pacmo3HaBaTh, BOCIIPOM3BOIUTh, HAOMIOAATh TApMOHUYECKHE KoJebaHus, CBOOOAHbIE, KONeOaHusI, 3aTyXalolrue KoineOaHus, BRIHYKICHHBIE
KoJieOaHusl, Pe30HAHC;

- IEPEUUCTATH CIIOCOOBI MOTYYSHHSI CBOOOTHBIX M BHIHYKJICHHBIX MEXaHUYECKUX KOJIeOaHuU;



- COCTaBJIATh YpaBHEHHE MEXaHMYECKHX KOJeOaHWH, 3alMUCBIBaTh €r0 pEIICHUE, ONPEAesATh MO YPaBHEHHIO KOJICOATEIbHOTO JBMXKEHUS
rapamMeTpsl KoJieOaHus;

- IPEJCTaBIATh 3aBUCUMOCTh CMEIIEHUS OT BPEMEHHU NPH KOJIeOaHUAX MAaTEeMAaTUYECKOTO U MPYKMHHOTO MasgTHUKA rpadudyecku, OnpeaesiTh
0 rpauKy XapaKTepUCTHUKU: aMIUIUTY Ay, IEPUOJT U YACTOTY;

- HaXOJUTh B KOHKPETHBIX CUTYyallUsIX 3HAUECHHU [IEPHOJAa MATEMAaTUYECKOTO U IPYKMHHOT'O MasiTHUKA, JHEPTUH MasTHUKA;

- 00BSACHATD MPEBPALICHUS SHEPTUN NIPU KOJIeOaHUAX MaTEMaTHYECKOT0 MasgTHUKA U Tpy3a Ha MPY>KUHE;

- HCCIIeZIOBATh 3aBUCUMOCTD Nepro/ia KojaeOaH!i MaTeMaTHYeCKOTO MasiTHUKA OT €ro JJTUHBI;

- HCCJe10BaTh 3aBUCUMOCTD MepHoJia KojiebaHuii Irpy3a Ha MPYKUHE OT €ro Macchl.

OOyuaronuiicss HOTYYUT BO3MOXKHOCTh HAYUUTHCS

- MIOHUMATh U OOBSICHITH LEIOCTHOCTh (U3UYECKON TEOpHH, pazaudaTh I'PAaHUIbl €€ MPUMEHHUMOCTH U MECTO B PANy APYIHX (U3NYECKUX
TEOPHUL;

- BJIAJICTh IPUEMaMU MOCTPOEHUS] TEOPETHUUECKUX JI0Ka3aTEIbCTB, a TAK)KE IPOrHO3UPOBAHUS 0COOEHHOCTEN MPOTEeKaHUs (PU3NUECKUX SBICHUM
U IIPOLIECCOB HA OCHOBE IIOJyUYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENIBCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/ly OCHOBOIIOJIATAIONIMMH HAYYHBIMU MOHATUSMU: IPOCTPAHCTBO, BpEMsI, MaTepus (BELIECTBO, MOJIE),
JBUKEHHE, CUIIA, DHEPTHS;

- BBIJIBUTATh T'MIIOTE3bl HA OCHOBE 3HAHKS OCHOBOIOJATAIOIMINX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- CAaMOCTOATENBHO IJIAHUPOBATh U MIPOBOJIUTH (PU3MUECKUE SKCIIEPUMEHTHI;

- XapaKTepHu30BaTh II00anbHbIE TPOOIEMBI, CTOSALINE NIEPE]] YEIIOBEUECTBOM: SHEPreTUUECKHE, ChIPHEBBIE, IKOJIOTMUECKHUE, — U POJIb (PU3UKU B
pEILIeHUH ITHX MPOoOIeM;

- pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE KAue€CTBEHHbIE M pacueTHble (U3MYECKHEe 33Jauyu C BbIOOpPOM (PU3MUECKONW MOJENH, HCIONb3YS
HECKOJIbKO (PU3MUYECKUX 3aKOHOB WK (POPMYIJI, CBA3BIBAIOILUX U3BECTHBIC (PU3NUECKUE BETUUYHHBI, B KOHTEKCTE MEXKIPEIMETHBIX CBA3EH;

- 00BACHATH MPUHLIMIIBI pa0OTHI U XapaKTEPUCTUKU U3yYEHHBIX MAllliH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;

- OOBSICHATH YCIOBHS MPUMEHEHUs (PU3MUECKUX MOJEeH NMpHU pelieHur (pU3MUecKUX 3a/1ad, HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOHN 3amaue
(bu3nyecKyro MoJieNb, pa3pelaTs IpodieMy Kak Ha OCHOBE UMEIOIMXCS 3HAHU, TaK U IIPU MOMOLIN METO0B OLICHKH.

DJIEeKTPOMArHUTHBIC KOJIeOaHUs
OOyyaromuiics Hay4YnuTCs

- JlaBaTh ONpEIENICHUs TOHATHSAM: DJIEKTPOMAarHUTHBIE KOJeOaHus, KoieOaTeslbHbIII KOHTYp, CBOOOJHBIE 3JEKTPOMAarHUTHbIE KoJeOaHMS,
BBIHY’KJICHHBIE JIEKTPOMAarHUTHbIE KOJIOaHUs, TEPEMEHHBIN 3JEKTPUUECKUN TOK, aKTUBHOE CONPOTHUBIIECHHE, JIEHCTBYIOIIEEe 3HAUEHHE CHIIBI TOKA,
JeicTByOIee 3HAaUEHHUE HANIPSKEHNUs, TpaHchopMaTop, KO3PPUIMEHT TpaHCHOopMalHH;

- n300pakaTh cXeMy KoJebaTeIbHOr0 KOHTYPa U OIUCHIBATh CXEMY €ro padoThI;



- pacmo3HaBaTh, BOCHPOM3BOJIUTH, HAOIIOAATh CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS, BBIHYKIACHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHus,
PE30HAHC B LIENHU IEPEMEHHOI0 TOKA;

- aHAJIM3UPOBATh MPEBPAIICHUS SHEPTUH B KOJI€OaTEIbHOM KOHTYPE MPH IEKTPOMArHUTHBIX KOJIEOaHUSX;

- TPEICTaBNIATh 3aBUCUMOCTb DJIEKTPHUECKOrO 3apsjia, CWJIbl TOKAa W HaNpsDKEHHS OT BpPEMEHU MpH CBOOOJHBIX 3JIEKTPOMArHUTHBIX
KoJIE0aHUSAX; ONPEAEIATH 10 rpaduKy KojaeOaHUH ero XapakTepuCTUKU: aMILTUTYAy, IEPUOJI U YaCTOTY;

- IPOBOJUTH AHAJIOTUIO MEX/1y MEXaHUUYECKHUMHU U JIEKTPOMAarHuTHBIMU KOJI€0aHUSIMU;

- 3anMchIBaTh popmyiry ToMcOHa; BEIYUCIATH C TOMOLIbIO (hopMysibl TOMCOHA MEPUO U YACTOTY CBOOOHBIX 3JIEKTPOMArHUTHBIX KOJICOAHUH;
OTIpeAesATh NePUO/, YaCTOTY, aMILUIUTY 1y KoJIeOaHUI B KOHKPETHBIX CUTYaIUsIX;

- OOBSICHATH IPUHIUII [TOJyYSHHS IEPEMEHHOI0 TOKa, YCTPOWCTBO r'eHepaTopa MepeMEHHOr0 TOKa;

- Ha3bIBaTh OCOOEHHOCTH NIEPEMEHHOI0 AJIEKTPUYECKOI0 TOKA HAa YYaCTKe LIEMHU C PE3UCTOPOM;

- 3anMChIBaTh 3aK0H OMa 1J1s LIeny NEPEMEHHOIO TOKa;

HAXOJUTh 3HAYEHUS CUJIbl TOKA, HANPSKEHUs, aKTUBHOTO CONPOTHUBIICHUS LIEMH MEPEMEHHOIO TOKa, NEHCTBYIOIIMX 3HAUEHUH CHUJIbI TOKA U

HaIPSUKEHUS;
- Ha3bIBaTh yCJIOBUSI BOSHUKHOBEHUS pE30HAHCA B LIETIH IEPEMEHHOTO TOKA;

- OTMCHIBATh YCTPOMCTBO, MPUHILIUI ACHCTBHUS U MPUMEHEHHUE TpaHc(hopMaTopa;

- BBIYUCIIATH KOOPPUIUEHT TpaHCPOPMAIMH B KOHKPETHBIX CUTYyalUsIX

OOyuaronuiics NOIYYUT BO3MOXKHOCTh HAYUUTHCS

- MIOHUMATh U OOBSICHITH LEIOCTHOCTh (PM3UYECKON TEOpHH, pazauyaTh I'PaHUIIbl €€ MPUMEHUMOCTH U MECTO B PANy APYIHX (U3NYECKUX
TEOPHUIL;

- BJIAJICTh IPUEMAMU MOCTPOEHUS] TEOPETHUUECKUX JI0KA3aTEIbCTB, a TAK)KE IPOrHO3UPOBAHUS 0COOEHHOCTEN MPOTEeKaHUs (PU3NUECKUX SBICHUM
U IIPOLIECCOB HA OCHOBE IIOJyUYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3ATEIIBCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/ly OCHOBOIIOJIAralOUIMMH HAYyYHBIMU MOHATUSMU: IPOCTPAHCTBO, BPEMs, MaTepus (BELIECTBO, MOJIE),
JBUKECHHE, CUIIA, DHEPTHS;

- BBIJIBUTATh I'MIIOTE3bl HA OCHOBE 3HAHKS OCHOBOIOJIATAIOIIUX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- CaMOCTOATENBHO MJIAHUPOBATh U MIPOBOJIUTH (PU3MUECKUE SIKCIIEPUMEHTHI;

- XapaKTepHu30BaTh IJI00anbHbIE IPOOJIEMBI, CTOSALIUE NIEPE]] YEIIOBEUECTBOM: SHEPIeTUUECKHE, ChIPHEBBIE, IKOJIOIMUECKHUE, — U POJIb (PU3UKHU B
pEeLIeHUH ITHX MPoOIeM;

- pemaTh NPaKTUKO-OPUEHTUPOBAHHbIE Kauye€CTBEHHbIE M pacueTHble (M3MYECKHE 33Jauyu C BbIOOpOM (PU3MUECKOH MOJENH, HCIONb3YS
HECKOJIbKO (PU3MUYECKMX 3aKOHOB WK (POPMYJI, CBA3BIBAIOIMX N3BECTHBIC (PU3NUECKUE BETUUYHHBI, B KOHTEKCTE MEXIPEIMETHBIX CBA3EH;

- 00BACHATH MPUHILIMIIBI pa0OTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAallliH, MPUOOPOB U TEXHUYECKUX YCTPOICTB;

- OOBSICHATBH YCIOBHS MPUMEHEHUs (pU3MUECKUX MOjeiel NMpHu peleHun (pU3MUecKuX 3a/1ad, HaxXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOHN 3amaue
(GU3NIECKyI0 MOJIeITb, pa3penaTb IpodaeMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUHN, TaK U TIPU TIOMOIIH METO/IOB OIICHKH.



MexaHNn4eCKHe BOJHBI

OOyyaromuiicss Hay4YnuTCS

- JaBaTh OMpEJICIICHUS MMOHATHI: MeXaHNYeCcKasi BOJIHA, ITONIepeYHasl BOJIHA, TPOJIOJIbHAS BOJIHA, CKOPOCTh BOJIHBI, JITTMHA BOJIHEI, (ha3a BOJIHBI,
3BYKOBasl BOJHA, TPOMKOCTh 3BYKa, BBICOTa TOHa, TEMOp, OTpa)ke€HHe, MPEIOMIICHHEe, MOTJIOIIeHHe, WHTepPepeHIus MEXaHUYECKUX BOJIH,
KOT'epEHTHBIC UCTOYHUKH, CTOSYas BOJTHA, aKYCTHICCKUI pe30HAHC, ITIOCKOIOJIIPU30BAaHHAS BOJHA;

- IEPEYUCIIATh CBOWCTBA U XaPAKTEPUCTUKA MEXaHUUECKUX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOANTH, HAOIIOIATh MEXaHHMYECKHE BOJIHBI, MOTICPEYHBIC BOJHBI, MPOJIOIBHBIC BOJHBI, OTPaXKCHUE MPEIOMIICHHE,
MOTJIOIEHHUE , UHTEP(EPEHITNI0 MEXaHUYECKUX BOJIH;

- Ha3bIBaTh XapaKTEPUCTHKH BOJH: CKOPOCTh, YaCTOTA, JUTMHA BOJIHBI, Pa3HOCTH (Da3 BOJIH;

- OIPEJIENSITh B KOHKPETHBIX CHUTYAIUSIX CKOPOCTH, YACTOTHI, JUTMHBI BOJH, pa3HOCTH (a3.

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUYUTHCS

- MIOHUMATh U OOBSICHITH LEIOCTHOCTh (PM3MUYECKON TEOpUH, pazNuvaTh T'PAHUIBI €€ MPUMEHUMOCTH M MECTO B DSy APYTHX (U3UYECKUX
TEOPHIL;

- BIIAJICTh MPUEMAMU MIOCTPOSHUSI TEOPETHUECKUX JI0KA3aTeIbCTB, a TAK)KE MIPOrHO3UPOBAHMS 0COOCHHOCTEH MPOTEeKaHUs (PU3MUECKUX SBICHHIMA
Y TIPOIIECCOB HA OCHOBE MOJYUYEHHBIX TCOPSTHYECKUX BBIBOJIOB U JOKA3aTCIILCTB;

- BBIJIBUTATh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJATAIOIMINX (PU3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSTEIHHO TUIAHUPOBATH U IPOBOJAUTH (DU3MUECKHUE YKCIIEPHUMECHTHI;

- pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE KA4YEeCTBEHHBIE W pacueTHble (U3MUYECKHE 3aJaud ¢ BbIOOpPOM (PHU3MYECKOW MOJENH, HCIONb3YS
HECKOJIBKO (PH3UYECKHX 3aKOHOB WM ()OPMYJI, CBSA3BIBAIONINX U3BECTHBIC (PU3NICCKUE BEIIMYUHBI, B KOHTCKCTE MEKITPEIMETHBIX CBSI3CH.

OHEeKTPOMATrHUTHBIE BOJIHBI

OOyyaromuiics Hay4YUTCS

- J1aBaTh OIPEACICHUS TOHSTHN: 3JICKTPOMArHUTHOE TOJIC, BUXPEBOE IJICKTPUUYCCKOE TIOJIC, JIEKTPOMArHUTHBIC BOJIHBI, CKOPOCTH BOJIHBI,
JUTMHA BOJIHBI, (Da3a BOJIHBI, OTpaKeHUE, IPETOMIICHUE, TIOTJIONIeHUEe, UHTepPepeHIus, TUPPAKIH, TONEePEUHOCTb, MOISAPU3ALNS JEKTPOMATHUTHBIX
BOJIH, PaJIMOCBS3b, PATMOIOKAIUS, AMILTUTYTHAS MOJTYJISINS, IETEKTHPOBAHNCE;

- 00BSACHATH B3aMMOCBS3b MIEPEMEHHBIX DJIEKTPHUUECKOr0 U MATHUTHOTO TOJIEH;

- PUCOBATh CXEMY PACIPOCTPAHCHHS AJICKTPOMArHUTHOM BOJTHBI;

- IEPEUUCIATH CBOWCTBA U XaPAKTEPUCTUKH IEKTPOMArHUTHBIX BOJIH;




- pacrio3HaBaTh, HaONIOJIaTh 3JIEKTPOMATHUTHBIC BOJHBI, W3IY4YEHHE, NPHEM, OTPaXKEHHE, IOTJIOUICHHE, HHTep(EepeHLHIo, TUPPAKIHIO.
[Tongpu3zanuio 3MeKTPOMarHUTHBIX BOJIH;

- HAXO/IUTh B KOHKPETHBIX CUTYyallUsX 3HAYCHHUS XapaKTEePUCTHK BOJIH: CKOPOCTH, YAaCTOTHI, [UIMHBI BOJIHBI, PA3HOCTHU (a3;

- 00BSCHATH MPUHIIMII PAJUOCBS3H U TEJIIEBUJICHUS.

OOyuaronuiicss HOTYYUT BO3MOXKHOCTh HAYUUTHCS

- MIOHUMATh U OOBSICHITH LEIOCTHOCTh (U3UYECKON TEOpHH, pazaudaTh I'PAaHUIbl €€ MPUMEHHUMOCTH U MECTO B PANy APYIHX (U3NYECKUX
TEOPHUIL;

- BJIAJICTh NPUEMaMU MOCTPOEHUSI TEOPETUUECKUX JI0Ka3aTeIbCTB, a TAK)KE POrHO3UPOBAHUS 0COOEHHOCTEN MPOTEeKaHus (PU3NUECKUX SBICHHM
U IIPOLIECCOB HA OCHOBE IIOJyUYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTEIbCTB;

- BBIJIBUTATh T'MIIOTE3bl HA OCHOBE 3HAHKS OCHOBOIOJATAIOIMINX (PU3NYECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;

- CAMOCTOATENBHO IJIAHUPOBAThH U MIPOBOJIUTH (PU3HUECKUE SKCIIEPUMEHTHI;

- pemaTh NPaKTUKO-OPUEHTUPOBAHHbIE KAaueCTBEHHBbIE M pacueTHble (M3MYECKHE 33Jauyu C BbIOOpPOM (PU3MUECKOH MOJENH, HCIONb3YS
HECKOJIBKO (PU3MUYECKUX 3aKOHOB WM (POPMYJI, CBA3BIBAIOIINX N3BECTHBIC (PU3NUECKUE BEIMUUHBI, B KOHTEKCTE MEXIIPEAMETHBIX CBS3CH.

Onrtuka

CBETOBBIEC BOIHBL.

['eomeTpuyeckas U BOJHOBAs ONTUKA

OOyuaromuiics HayquTcs

- J1aBaTh OIpeNeIeHHs] NOHATUN: CBET, KOPIYCKYJISIPHO-BOJHOBOW Jlyallu3M CBETa, FT€OMETpUYECcKasl ONTHKA, CBETOBOM JIy4, CKOPOCTh CBETAa,
OTpa)XKCHHUE CBETA, IPEJIOMIICHUE CBETA, IIOJIHOE OTPAXEHUE CBETA, YTOJ NaJCHUS, YIOJ OTPAaXEHUs, YTroJl MPEIOMIIEHHS], OTHOCUTEIbHBIN ITOKa3aTeNb
MpeioMJIeHUsI, aOCOJIFOTHBIN IOKa3aTeiab MpeIoOMIIEHMs], JHH3a, (DOKYCHOE pAcCTOSHHME JIMH3bl, ONTHYECKas CHJIa JIMH3bl, JUCHEpCHUs CBETa,
uHTepepeHIys cBeTa, TUPPaKLMOHHAS PEeIIeTKa, MOJIIpU3alHs CBETa, €CTECTBEHHBIN CBET, INIOCKONOJISPU30BaHHbIHN CBET;

- OIIMCBIBATh METO/Ibl U3MEPEHUSI CKOPOCTH CBETA;

- IEPEUNCIIATh CBOWCTBA CBETOBBIX BOJIH;

- pacro3HaBaTh, BOCHPOM3BOAMTH, HAONIONATh PACHpPOCTPAHEHUE CBETOBBIX BOJIH, OTPA)XEHHE, IMPEIOMIICHHE, MOTJIOUICHHE, IUCIEPCHUIO,
UHTEPEPEHIINIO CBETOBBIX BOJIH;

- (popmynupoBaTh npuHLMI [folireHca, 3aKOHbI OTPAXKEHUS U IPEJIOMIICHUS CBETA, IPAHULbI UX IPUMEHUMOCTH;

- CTPOUTH XOJ JIyuel B IUIOCKONApaIeIbHON IUIACTUHE, TPEYTOJIBbHOM NPU3Me, TOHKOH JINH3E;

- CTPOUTH U300pakeHHE MpeIMeTa B INIOCKOM 3€pKalie, B TOHKOH JIMH3E;

- IEPEYHCIIATh BU/BI JINH3, UX OCHOBHbIE XapaKTEPUCTHK — ONTHUECKUI LIEHTp, IJ1aBHAasl ONTHYECKask OCh, POKYC, ONTUYECKAsl CUIIA;

- HaxoJuUThb B KOHKPETHOM CHUTyalluW 3HA4YEHMsI yrIja MaJieHus, yrja OTPakeHUs, YIJIa NPEJOMJIEHUS, OTHOCHUTEIBHOI'O IOKa3aTels
MIPEIOMIICHHUs, a0COIIOTHOTO TOKAa3aTessl MPeIOMIIEHHUs, CKOPOCTU CBETa B Cpefie, (POKYCHOIO pacCTOSIHUS, ONTHUYECKOW CHJIBI JIMH3BI, YBEJIUYEHHUS
JMH3BI, IepHoia TU(HPaKIIMOHHON PEHIeTKH, TIOJI0KEHUSI HHTEP(PEPEHIIMOHHBIX U TUPPAKINOHHBIX MAKCHMYMOB U MUHUMYMOB;




- 3aMUCBIBATh OPMYITY TOHKOW JIMH3bI, HAXOAUTh B KOHKPETHBIX CUTYAIlUsAX C €€ MIOMOIIbIO HEU3BECTHBIC BETUUNHBI;

- OOBSICHSITD IPUHITUIT KOPPEKITUH 3PEHHSI C TIOMOIIBIO OYKOB;

- SKCIIEPUMEHTAJIBHO OIpPEEIIATh MoKa3aTelb MPeJOMIICHUs Cpelibl, (POKyCHOEe paccTOsHUE COOMparoIiel JTMH3BI, JUIMHY CBETOBOW BOJIHBI C
MTOMOIIBIO AU(PPAKITUOHHON PEIISTKH;

- BBIJIEJISITH OCHOBHBIE MOJIOXKEHUS KOPITYCKYJISIPHOI U BOJTHOBOI Teopuii cBeTa

OOyuaromuiicst MOTYYUT BO3MOKHOCTh HAYUIUTHCS

- TIOHUMATh U OOBACHATH IENIOCTHOCTh (PU3MUECKOM TEOpHUH, pa3inuyaTh I'PaHULBl €€ MPUMEHUMOCTH U MECTO B PSAy APYTUX (PU3HYECKHX
TEOPHIL;

- BJIJIETh MPUEMaMHU TIOCTPOCHHUSI TEOPETUUECKUX JI0KA3aTEeIbCTB, & TAK)KE MPOTHO3MPOBAHUS 0COOEHHOCTEH MpoTeKaHHs (PU3NYECKUX SBICHUIN
Y TIPOIIECCOB HA OCHOBE TIOJTYYECHHBIX TEOPETHUECKUX BHIBOJIOB U I0OKA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJArAIOIIMMU HAYYHBIMH MTOHATUSMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIECTBO, MOJe),
JIBYDKEHUE, CUIIA, SHEPTHS,

- BBIJIBUTaTh TMITOTE3bI HA OCHOBE 3HAHUSI OCHOBOMOJIAralouX (pU3NIecKuX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSATENBHO IJIAHUPOBATH M MTPOBOIUTH (PU3MUECKUE IKCIIEPUMEHTHI;

- XapaKTepHu30BaTh IN100ANbHBIE MPOOJIEMBI, CTOSALINE MEpe]] YeTIOBEUYECTBOM: IHEPIETUUECKUE, ChIPbEBbIE, SKOIOTUYECKHE, — U POJIb (PU3UKH B
PELICHNUH ATUX IpobIieM;

- peuath NPaKTHUKO-OPHEHTUPOBAHHbIE KAadeCTBEHHBbIC W pacueTHble (U3MYECKHE 3a/laud C BBIOOPOM (PHU3MUECKOW MOMAETH, HCIOJIB3YS
HECKOJIBKO (PM3MUYECKUX 3aKOHOB WIIN (POPMYII, CBS3BIBAIOIINX N3BECTHBIC (PH3NUECKUE BETMINHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;

- OOBSCHATH NPUHIUIBI paOOTHI M XapaKTEPUCTUKH U3YUEHHBIX MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;

- OOBSICHATBH YCIIOBHS TIPUMEHEHUSI (PU3MUYECKUX MOJEJCH NMpHU pemeHnr (pU3MUeCKUX 3a/1ad, HaXOJUTh aJIeKBaTHYIO TPEITIOKEHHOHN 3amade
(u3nUecKyIo MOJIelb, pa3penars IpodaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUMN, TaK U IPU IIOMOLIH METO/IOB OLIEHKH.

H311y4eHus U CIEKTPhI

OOyyaromuiics Hay4nuTCs

- J1aBaTh OIIPEIECIECHUE IIOHATUH, TEIUIOBOE M3JIyYEHHUE, DJJIEKTPOJIOMUHECLEHINS, KaTOAOJIOMUHECUEHIINS, XEMHUOJIOMHUHECLECHIIMA,
(hOTOIFOMUHECTIEHITNS, CTJIONIHON CIEKTP, JIMHEWUYATHIN CIEKTP, MOJI0CATHINA CIIEKTP, CIEKTP MOTJIOMICHHUS, CTIEKTPAJIbHBIN aHATH3;

- IEPEYMUCIATH BUBI CIIEKTPOB;

- pacno3HaBaTh, Ha0JI10/1aTh CIUIOIIHOM CIIEKTp, JIMHEHYAThIN CIEKTP, OJI0CATHIN CIIEKTp, CIIEKTP U3IYUYEHUS U CIIEKTP MOTJIOICHHUS;

- IEPEYMUCIIATH BUBI dJIEKTPOMArHUTHBIX U3JyYEHUHN, UX UICTOYHUKH, CBOMCTBA, IPUMEHEHHUE;

- CPaBHHUBATh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HON YacCTOTHI.

OOyyaromuiics MOMIY4YUT BO3ZMOKHOCTh HAYUUTHCS




- TIOHUMAaTh U OOBSACHATH LENIOCTHOCTh (PU3MUECKOM TEOPHH, pa3inuyaTh I'PaHULBl €€ MPUMEHUMOCTH U MECTO B PSAy APYTUX (PU3HYECKHX
TEOPHIL;

- BJIaJIETh PUEMaMHU TIOCTPOCHHUS TEOPETUUECKUX JI0KA3aTEeNbCTB, & TAK)KE MPOTHO3UPOBAHUS 0COOEHHOCTEH MpOoTeKaHHst (PU3NYECKUX SBICHUN
1 IIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB M JI0KA3aTENIbCTB;

- BBIJIBUTaTh TMITOTE3bI HA OCHOBE 3HAHUSI OCHOBOMOJAralomuX (pU3MIECKX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSTEIbHO IUIAHUPOBATh U IPOBOAUTH (DPHU3HUECKHUE FKCIIEPUMEHTHI;

- pemath NPaKTHUKO-OPHEHTUPOBAHHbIE KAadeCTBEHHBbIE W pacueTHble (U3NYECKHE 3a/aud C BBIOOPOM (PU3MUECKOW MOMAETH, HCIOJIB3YS
HECKOJIbKO (PU3MUECKHX 3aKOHOB WK (POPMYJI, CBSA3BIBAIOLIUX U3BECTHBIE (PU3NYECKUE BEIIUYUHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3EH.

OcHoBa cienMaIbHOM TEOPUH OTHOCHUTEIbHOCTH

OOyyaromuiicss Hay4YnuTCs

- JlaBaTh ONPEJEJICHUS NOHATUN: COOBITHE, MTOCTYJIAT, MHEPLIMAIbHAs CHUCTEMa OTYETa, BpeMs, AJMHA Tela, Macca MOKOs, MHBAPHAHT, SHEPTUs
TOKOS;

- OOBSICHATH MPOTHBOPEUHS MEKIY KIACCHUECKOW MEXaHUKOW M 3JIEKTPOAMHAMHUKON Makcpeia u npuunHbl nosieineHus: CTO;

- hopmynupoBath nocrynatsl CTO;

- ¢popMynHpoBaTh BEIBOKI U3 TTocTyaaToB CTO

OOyyaromuiics MOJIy4YUT BO3ZMOKHOCTh HAYYHTHCS

- MIOHUMATh U OOBACHSTH LEIOCTHOCTh (PU3UYECKOW TEOPHUHU, PA3THYATh TPAHHIIBI €€ MPUMEHUMOCTH U MECTO B PAMY APYTUX (PU3HUECKUX
TEOPHUIL;

- BJIQJIETh MMPUEMaMH ITOCTPOCHHS TEOPETUUECKUX JOKA3aTEIhCTB, & TAK)KE MPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKAaHUS (PU3NUECKHUX SIBJICHUM
U IIPOLIECCOB HAa OCHOBE IOJIYYEHHBIX TEOPETUUECKUX BBIBOJOB U I0KA3aTEIIbCTB;

- BBIJIBUTAaTh I'MIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAIOIINX (PU3NYECKIX 3aKOHOMEPHOCTEH U 3aKOHOB

KBanroBas ¢pusuka

CBEeTOBbIE KBAHTEI

OOyyaromuiics Hay4nuTCs

- JaBaTh ompejeieHus NMOHATHI: (oTo3(d(deKT, KBAaHT, TOK HACBILICHMS, 3aJEp KUBaIOlee HaNpsHKeHHe, paboTa BBIXOJAA, KpacHas IpaHMLA
boToarddexra;

- pacrio3HaBaThb, HaOII01aTh siBJIeHUE (PoTOddeKTa;

- OTMHCHIBATh OMBITHI CTOJIETOBA;

- hopmynupoBath runotesy Ilnanka o kBaHTax, 3aKoHbI poTOrIPdeEKTa;

- aHaJIM3UPOBATH 3aKOHKI PoTodPPekTa;




- 3alUCBIBATh M COCTABJIATh B KOHKPETHBIX CUTYyallUsAX ypaBHEHHe DWHIITeHHa /i poTodddekra 1 HaXOAUTh C €ro MOMOIIbI0 HEN3BECTHBIE
BEJIMYHUHEI;

- IPUBOAMUTH PUMEPHI UCTIOIB30BaHUs poToddhdekTa;

- OOBSICHSITD CYyTh KOPITYCKYJISIPHO BOJTHOBOTO Jyaji3Ma;

- OMMCHIBATh OMBITHI JIeOeaeBa Mo N3MEPEHUIO AaBJICHNS CBETa U MOATBEP)KIAIOIINX CI0KHOE CTPOCHHE aTOMa;

- aHAIM3WPOBATH PA0OTy YUYCHHBIX 10 CO3JIaHUIO MOJIEIH CTPOCHUS aToMma, MOJyYEHHIO BBIHYXKJACHHOTO W3IyYeHHs, TPUMEHEHHHU J1a3epOB B
HayKe, MeIMIIMHE, TPOMBIIIJICHHOCTH, OBITY

OOyuaromuiicst MOTYYUT BO3MOKHOCTh HAYUIUTHCS

- TIOHUMATh U OOBSACHATH IENIOCTHOCTh (PU3MUECKOM TEOpHUH, pa3inuyaTh I'PaHULBl €€ MPUMEHUMOCTH U MECTO B PSAy APYTUX (PU3HYECKHX
TEOPHIL;

- BJIJIETh PUEMaMHU TIOCTPOCHHUSI TEOPETUUECKUX JI0KA3aTEeNbCTB, a TAK)KE MPOTHO3UPOBAHUS 0COOEHHOCTEH MpOoTeKaHHsl (PU3NYECKUX SBICHUIN
Y TIPOIIECCOB HA OCHOBE TIOJYYCHHBIX TEOPETHUECKUX BHIBOJIOB U I0OKA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJIAraIOIIMMU HAYYHBIMH MTOHATUSAMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE),
JIBYDKEHUE, CUIIA, SHEPTHS,

- BBIJIBUTaTh TMIIOTE3bI HA OCHOBE 3HAHUS OCHOBOMOJIAralouX (pU3HMIecKuX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CAaMOCTOATENBHO IJIAHUPOBATH M MTPOBOIUTH (PU3MUECKUE IKCIIEPUMEHTHI;

- XapaKTepHu30BaTh IN100ANbHBIE POOJIEMBI, CTOSALINE MEpe]] YeTOBEUECTBOM: IHEPIETUUECKUE, ChIPbEBbIE, SKOJIOTUYECKHE, — U POJIb (PU3UKH B
PELICHNUH ATUX IpobiieM;

- peuath NPaKTHUKO-OPHEHTUPOBAHHbIE KAadeCTBEHHBbIC W pacueTHble (U3MYECKHE 3a/aud C BBIOOPOM (PU3MUECKOW MOMAETH, HCIOJIb3YS
HECKOJIBKO (PM3MUYECKUX 3aKOHOB W (POPMYII, CBSZBIBAIOIINX N3BECTHBIC (PU3NUECKUE BETMINHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;

- OOBSCHATH NPUHIUIBI pAaOOTHI U XapaKTEPUCTUKH W3YUYEHHBIX MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;

- OOBSICHATH YCIIOBHS TPUMEHEHUSI (PU3MUYECKUX MOJEJCH NMpHU pemeHnr (pU3MUeCKUX 3a/1ad, HaXOJUTh aJIeKBaTHYIO MPEITIOKEHHON 3amade
($u3nYecKyIo MOJIeNb, pa3penarb IpodaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUMN, TaK U IPU IIOMOLIH METO/IOB OLIEHKH.

AtomHas @usuka

OOyyaromuiics Hay4nuTCs

- J1aBaTh OIpPEICJICHUS MOHATHI: aTOMHOE $JIpO, SHEPIeTUUECKUI YPOBEHb, SHEPrus MOHU3AIMHU, CIIOHTAHHOE U BbIHYKJIEHHOE H3ITy4YEeHHE
CBETa;

- OUCBIBATh OMBITHI Pesepdopra;

- OTIMCHIBATh U CPaBHUBATH MoJieTu aTomMa TomcoHa u Pezepdopna;

- paccMaTpuBaTh, UCCIAEAOBATh U OMUCHIBATH JIMHEWYATHIE CIIEKTPbI;

- (opmyMpoOBaTH KBAHTOBBIC TTOCTYJIATHI bopa; 0OBICHITH TMHEHYATHI CIIEKTPBI aTOMA BOJIOPO/Ia HA OCHOBE KBAaHTOBBIX IMOCTYJIATOB bopa;




- paccuuThIBaTh B KOHKPETHOM CHUTYallMW YacTOTy M JJIMHY BOJIHBI MCITyCKaeMoro (poTOHa MpH Mepexojie aToMa U3 OJAHOTO CTALlMOHAPHOTO
COCTOSIHUS B IpyToe

OOyuaronuiicss HOTYIUT BO3MOXKHOCTh HAYUYUTHCS

- MIOHUMATh U OOBSCHITH LEIOCTHOCTh (PM3NYECKON TEOpHH, pazaudaTh I'PAaHUIbl €€ MPUMEHHUMOCTH U MECTO B PNy APYIHX (U3NYECKUX
TEOPHUL;

- BJIAJICTh IPUEMAMU MOCTPOEHUS TEOPETHUUECKUX JI0Ka3aTeIbCTB, a TAK)KE MPOrHO3UPOBAHUS 0COOEHHOCTEN MPOTEeKaHUs (PU3NUECKUX SBICHHM
U IIPOLIECCOB HA OCHOBE IIOJyUYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENIBCTB;

- XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX/Iy OCHOBOIIOJIATAIONIMMH HAYYHBIMHU MOHATUSAMU: IPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJIE),
JBUKEHHE, CUIIA, DHEPTHS;

- BBIJIBUTATh T'MIIOTE3bl HA OCHOBE 3HAHKS OCHOBOIOJATAIOIMINX (PU3NYECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;

- CAMOCTOATENBHO IJIAHUPOBAThH U MIPOBOJIUTH (PU3HUECKUE SKCIIEPUMEHTHI;

- XapaKTepHu30BaTh IJI00aIbHbIE TPOOIEMBI, CTOSALINE NIEPE]] YEIIOBEUECTBOM: SHEPTETUUECKHE, ChIPHEBBIE, IKOJIOTHUECKHUE, — U POJIb (PU3UKU B
peIIeHUH ITHX MPoOIeM;

- pemaTh NPaKTUKO-OPUEHTUPOBAHHbIE KAuyeCTBEHHbIE M pacueTHble (M3MYECKHEe 33Jadu ¢ BbIOOpPOM (PU3MUECKONW MOJENH, HCIIONb3YS
HECKOJIBKO (pU3MUYECKUX 3aKOHOB I (POPMYJI, CBA3BIBAIOIUX N3BECTHBIC (PU3NUECKUE BETMUYMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;

- 00BACHATH MPUHLIMIIBI paOOTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAllliH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;

- OOBSICHATH YCIOBHS MPUMEHEHUs (PU3MUECKUX MOJENeH NMpHU peleHur (pU3MUecKUX 3a/ad, HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOHN 3amaue
(bu3nyecKyIo MoJieNb, pa3pelaTs IpodieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHU, TaK U IPU MOMOLIN METOI0B OLICHKH.

Pu3MKa ATOMHOTO AJ1pa
OOyyaromuiicss Hay4YnuTCs

- 1aBaTh OIpPEAEICHUS MOHITUI: MacCOBOE YHMCIIO, HYKJIOHBI, SIZIEPHBIE CHUIIbI, 1€(DEKT Macc, SJHEPTUs CBSI3U, YAEIbHAs SHEPTUs CBSI3U ATOMHBIX
A11ep, paAMOaKTUBHOCTb, IEPUOJL IOJypaclana, UCKYCCTBEHHAs! PAaJMOAKTUBHOCTb, SIJEPHBIE PEAaKLUU, DHEPIEeTUUECKUN BBIXOJ SIICPHON peakuuu,
K03 (HULUEHT pa3MHOKEHHSI HEUTPOHOB, KPUTUYECKAsi Macca, peaKTOPbI-Pa3MHOKUTENH, TEPMOSJICpHAs PEAKIUS:

- CpaBHUBATb CBOMCTBA IIPOTOHA U HEUTPOHA;

- OIIMCBIBATh IPOTOHHO-HEUTPOHHYIO MOJIENb SI/1pa;

- OMPEAEIATh COCTaB S/IEP Pa3IMYHbBIX JIEMEHTOB C MOMOIIBIO TabauIbl MeHaeneeBa; n300pakaTb U YUTaTh CXEMbI aTOMOB;

- BBIYUCIIATD J1e(DEKT Macc, SHEPTHUIO CBSI3U U YJIEIbHYIO 3HEPTHIO CBSI3U KOHKPETHBIX aTOMHBIX sIJIep; aHAJIM3UPOBATh CBA3b YEJIbHON SHEPIHH
CBSI3M C yCTOMYMBOCTBIO SAJIED;

- IEPEUUCIIATh BUIbI PaJMOAKTUBHOIO paclaja aTOMHBIX SIEp;

- CpaBHMBaTh CBOWcTBa anb(da-, OeTa- W raMMa-u3JIyuyeHHi; 3amMChIBaTh MpaBUia CMEUICHUs MpPHU PaJMOAKTUBHBIX PACHagax; ONpeNelsiTh
AJIEMEHTBI, 00pa3yIolIrecs B pe3yJibTaTe paJuOaKTUBHBIX PacIaioB;



- 3aMMCHIBAaTh, OOBSICHATH 3aKOH PAJAMOAKTHBHOIO Paclaza, YKa3blBaTh IPAHUIBI €0 NPUMEHUMOCTH; ONPEAEIATh B KOHKPETHBIX CHUTYaIHIX
YHCII0 HEPACTIABIIUXCS A€, YUCIIO PacHaBIINXCS A1ep, IEPHOJ Moypacnajia;

- IEPEYHCIIATH U ONUCHIBATH METO bl HAOIIOACHUS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHUI;

- 3aMKCHIBATH SACPHBIE PEaKIUH, ONPEIEISITh MPOIYKTHI SAEPHBIX PEAKIHil, pACCUNTHIBATH SHEPTUUECKUI BBIXOJI SIACPHBIX PEAKIIMIA;

- OOBSICHATH MPUHIUIIBI YCTPOMCTBA U pabOThI AIEPHBIX PEaKTOPOB;

- y4acTBOBaTh B 00CYKJI€HUH MPEUMYIIECTB U HEJOCTATKOB SJIEPHOM SHEPTETUKH

OOyuaronuiics NOIYYUT BO3MOXKHOCTh HAYUYUTHCS

- MIOHUMATh U OOBSICHATH LEIOCTHOCTh (PM3UYECKON TEOpWH, pazanudaTh I'PAaHUIbl €€ MPUMEHHUMOCTH U MECTO B PNy APYIHX (PU3NYECKUX
TEOPHUIL;

- BJIAJICTh IPUEMAMU MOCTPOEHUS] TEOPETHUUECKUX JI0Ka3aTeIbCTB, a TAK)KE IPOrHO3UPOBAHUS 0COOEHHOCTEN MPOTEeKaHUs (PU3NUECKUX SBICHHM
U IIPOLIECCOB HA OCHOBE IIOJyUYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3ATEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/ly OCHOBOIIOJIATAIOUIMMH HaAyYHBIMU MOHATUSMU: IPOCTPAHCTBO, BpEMsI, MaTepus (BELIECTBO, MOJIE),
JBUKECHHE, CUIIA, DHEPTHS;

- BBIJIBUTATh T'MIIOTE3bl HA OCHOBE 3HAHKS OCHOBOIOJATAIOIMNX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- CAaMOCTOATENBHO IJIAHUPOBATh U MIPOBOIUTH (PU3MUECKUE SKCIIEPUMEHTHI;

- XapaKTepHu30BaTh II00anbHbIE TPOOIEMBI, CTOSALIUE NIEPE]] YEIIOBEUECTBOM: SHEPIeTUUECKHE, ChIPHEBBIE, IKOJIOTHUECKHUE, — U POJIb (PU3UKU B
pEeLIeHUH ITHX MPoOIeM;

- pemaTh MNPaKTUKO-OPUEHTUPOBAHHbIE KAaue€CTBEHHbIE M pacueTHble (U3MYECKHE 33aJauyu C BbIOOpPOM (PU3MUECKOH MOJENH, HCIONb3YS
HECKOJIBKO (PU3MUYECKUX 3aKOHOB WK (POPMYJI, CBA3BIBAIOIUX U3BECTHBIC (PU3NUECKUE BETUUYHUHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBA3EH;

- 00BACHATH MPUHLIMIIBI paOOTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAllliH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;

- OOBSICHATDH YCIOBHS MPUMEHEHUs (pU3MUECKUX MOJEeH NMpHu peleHur (pU3MUecKUX 3a/1ad, HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOHN 3amaue
(bu3nyecKyIo MoJieNb, pa3pelaTs IpodaeMy Kak Ha OCHOBE UMEIOIMXCS 3HAHUH, TaK U IIPU MOMOLIN METO0B OLICHKH.

DJIeMEHTaPHBIC YACTHUIIBI
OOyyaromuiics Hay4YUTCS

- 1aBaTh ONPEACIICHNS IOHATHI: AHHUTWIALINS, JIENTOHBI, aJpOHBI, KBapK, IIFOOH;

- IEPEYUCIIATh OCHOBHBIE CBOMCTBA DJIEMEHTAPHBIX YACTHILI;

- BBIJICJIATH TPYIIIBI 2JIEMEHTAPHBIX YaCTHII;

- IIEPEYUCIIATH 3aKOHBI COXPAHEHHUs, KOTOPBIE BBIIIOJIHAKOTCS IIPU IPEBPALLECHUAX YaCTHL;

- OIIACHIBATH MIPOLIECCHI AHHUTMIISIUY YACTHL] M aHTHYACTHULl U POXKIECHUS MIEKTPOH-TTO3UTPOHHBIX T1ap;
- Ha3bIBaTh U CPaBHUBATh BUBI (PYHIAMEHTAIBHBIX B3aMMOACHCTBHIA;

- OIIACBHIBATH POJIb YCKOPUTEJIEH 2JIEMEHTAPHBIX YaCTHII;



- Ha3bIBaTh OCHOBHBIE BU/Ibl YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHUI]

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYIUTHCS

- TIOHUMAaTh U OOBSACHATH IENIOCTHOCTh (PU3MUECKOM TEOpUH, pa3inuyaTh I'PaHULBI €€ MPUMEHUMOCTH U MECTO B PSAy APYTUX (PU3HYECKHX
TEOPHIL;

- BIIaJIETh MPUEMaMHU TIOCTPOCHHUS TEOPETUUECKUX JI0KA3aTEeNIbCTB, 4 TAK)KE MPOTHO3UPOBAHUS 0COOEHHOCTEH MpOoTeKaHHs (PU3UYECKUX SBICHUIN
1 IPOLIECCOB HAa OCHOBE MOJyUYEHHBIX TEOPETUYECKUX BBIBOJOB U JOKA3aTENbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJAralOIIMMU HAYYHBIMH MTOHATUSMU: IPOCTPAHCTBO, BPeMsi, MaTepus (BEILECTBO, MOJe),
JBUKEHHE, CUJIA, SHEPTHS;

- BBIJIBUTaTh TMITOTE3bI HA OCHOBE 3HAHUSI OCHOBOMOJIAralouX (pU3NIecKuX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSATEIbHO IUIAHUPOBATh U IPOBOAUTH (HPHU3HUECKHUE FIKCIIEPUMEHTHI;

- XapaKTepHu30BaTh IN100ANbHBIE MPOOJIEMBI, CTOSAIINE MEepe]] YeTIOBEUECTBOM: IHEPIeTUUECKUE, ChIPhEBbIE, SKOJIOTUYECKHE, — U POJIb (PU3UKH B
PELICHNUHU ATUX IpobIieM;

- pemarth NPaKTHUKO-OPHEHTUPOBAHHbIE KAadeCTBEHHBbIC W pacueTHble (U3NYECKHE 3a/aud C BBIOOPOM (PU3MUECKOW MOMAETH, HCIIOJNb3YS
HECKOJIbKO (PU3MUECKHUX 3aKOHOB WK (POPMYJI, CBA3BIBAIOIINX U3BECTHBIC (PU3NYECKUE BEIMUMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;

- OOBSICHATH NPUHIUIBI pAOOTHI M XapaKTEPUCTUKH W3YYEHHBIX MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;

- OOBSCHATH yCIIOBUS MPUMEHEHUs (PU3MUECKUX MOJeNiel MpU pelleHnrd (U3NYEecKUX 3ajjad, HaxOJIuTh aJeKBATHYIO NMPEAJIOKEHHOMN 3amaue
(bu3n4ecKyIo MOJIeNb, pa3penaTrb IpodaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUM, TaK U IPU IIOMOLIH METO/IOB OLIEHKH.

Ctpoenue BcesieHHOM

OOyyaromuiics Hay4nuTCs

- JlaBaTh ONpeeNeHUs MOHATUH: HeOecHas cdepa, HKIMUITHKA, HEOECHBIM SKBAaTOp, MOJIIOC MHUpPA, OCh MHUPA, KPYT CKIOHEHUs, IMpsIMOe
BOCXOX/IEHHE, CKJIOHEHUE, Mapajjlake, IapceK, aCTPOHOMHYECKas eIUHUIIA, Tepureianil, adgenuii, conHeyHoe 3aTMEHUE, JIyHHOE 3aTMEHHUE, TUIaHEThI
36MHOM TpYMNIIbl, IUIAHETHI-TUTAHTBI, aCTEPOMJ, METeop, METEOpuT, (oTocdepa, cBEeTUMOCTh, MpOTyOepaHel, myjbcap, HEHTpOHHAs 3Be3[a,
MIPOTO3BE3/1a, CBEPXHOBasl 3B€3/1a, rajakTHKa, KBa3ap, KpacHOe cMellleHue, Teopus bosbioro B3peiBa, Bo3pacT BeenenHnoi;

- BBIJIEJISITh OCOOEHHOCTH CUCTEMbI 3eMIISI-JIyHa;

- pacno3HaBaTh, MOJIEIUPOBATH JIYHHBIE U COJTHEUHbIE 3aTMEHUS;

- OOBSICHATH NPUIIUBBI U OTIIUBBI;

- onuchIBaTh cTpoeHne COTHEYHON CHUCTEMBI, IEPEUNCIIATh JIAHETHl U BUIbI MAJIbIX TEll;

- TEepeuncNaTh TUIUYHBIE TPYIINbI 3BE3/, OCHOBHbIE (PU3MUECKHE XapaKTEPUCTUKU 3BE3]], OMHUCHIBATh HBOJIOLHMIO 3BE3/l OT POXKIEHHS 10
CMEpTH;

- Ha3bIBaTh CaMbl€ SIPKUE 3BE3/1bI U CO3BE3/IUS;

- IEPEUNCIATh BU/IbI FATaKTHK;



- BBIIENIATE MIIEUHBIN ITyTh CPEN APYTUX FalaKTUK, ONPEAEsaTh MecTb COIHEUHON CUCTEMBI B HEH;

- IPUBOJUTH KPAaTKOE U3JI0KEHUE TEOpUH boapnioro B3peIBa U TEOpUHN paciIupsronieiics BeeneHHoM.

OOyuaronuiicss HOTYIUT BO3MOXKHOCTh HAYUYUTHCS

- MIOHUMATh U OOBSCHITH LEIOCTHOCTh (PM3NYECKON TEOpHH, pazaudaTh I'PAaHUIbl €€ MPUMEHHUMOCTH U MECTO B PNy APYIHX (U3NYECKUX
TEOPHUL;

- BJIAJICTh IPUEMAMU MOCTPOEHUS TEOPETHUUECKUX JI0Ka3aTeIbCTB, a TAK)KE MPOrHO3UPOBAHUS 0COOEHHOCTEN MPOTEeKaHUs (PU3NUECKUX SBICHHM
U IIPOLIECCOB HA OCHOBE IOJIyYEHHBIX TEOPETUYECKUX BBIBOJOB U JI0KA3aTEIIbCTB;

- XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX/Iy OCHOBOIIOJIATAIONIMMH HAYYHBIMHU MOHATUSAMU: IPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJIE),
JBUKEHHE, CUIIA, DHEPTHS;

- BBIJIBUTATh T'MIIOTE3bl HA OCHOBE 3HAHKS OCHOBOIOJATAIOIMINX (PU3NYECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;

- OOBSICHATH YCIOBHS MPUMEHEHUs (PU3MUYECKUX MOJENel NMpHU peleHur (pU3MUecKuX 3a/ad, HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOHN 3amaue
(u3nyecKyIo MoJieNb, pa3pelaTs IpodieMy Kak Ha OCHOBE UMEIOIMXCS 3HAHU, TaK U IPU MMOMOLIN METOI0B OLICHKH.

JInuHOCTHBIE pe3yJabTaThl:

- YMEHHUE YIPABIATh CBOCH MMO3HABATEIBHOM EATEIbHOCTHIO;

- TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE caMOOOPa30BaHUIO, Ha MPOTSHKEHUM BCEH JKM3HU; CO3HATEIbHOE OTHOIIECHHE K
HEeNpepbIBHOMY 00pa30BaHUIO KAaK YCIOBUIO YCIIEIIHOM MPO(hecCHOHATBHON U 00LIECTBEHHON AEATEIbHOCTH;

- YMEHHE COTPYAHMYAThb CO CBEPCTHHKAMH, IETbMH MJAJIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTeNbHOH, y4eOHO-HMCCIIETOBATENIBCKOH,
IIPOEKTHON M JAPYTUX BUAAX JEATEILHOCTH,

- c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU; OCO3HAHUE 3HAYMMOCTH HAYKH, BJIaJICHUS
JOCTOBEPHOH MH(pOpMaIMel O MepeOBbIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW HAyKHU; 3aMHTEPECOBAHHOCTb B HAyUHBIX 3HAHUSIX
00 ycTpoiicTBe Mupa U 00LIeCTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY

- YyBCTBO F'OPJIOCTHU 32 POCCUHCKYIO (PU3HUECKYIO HAyKY, TYMAaHU3M;

- IOJIO)KUTEIIbHOE OTHOILIECHUE K TPYLy, IIEJI€yCTPEMIIEHHOCTb;

- 9KOJIOTHYECKas KyJIbTypa, Oepe’kHOE OTHOLLIEHHE K POJTHON 3eMiie, MPUPOAHbIM OoraTtcTBaM Poccun u mupa, moHMMaHUE OTBETCTBEHHOCTH 32
COCTOSIHHE TIPHPOIHBIX PECYPCOB U pa3yMHOE MIPUPOAOHCIIONH30BAHHE.

MeTal’[pe[[MeTl—[l)Ie pe3yJjbTaThbl:

PeryasituBubie YY/I:
OOyyaronuics CMOXKET:



- CaMOCTOSITENIbHO ONpEACNATh IeNIM, CTaBUTh U (POPMYJIMPOBaTH COOCTBEHHBIE 3a/la4d B 0OPa30BaTEIbHOW JEATENBHOCTH M KU3HEHHBIX
CUTyalUsX;

- OLICHUBATh PECYPChI, B TOM YHCIIE BpeMs U IpyrHe HeMaTepuaibHbIe pecypchbl, HEOOXOIUMBIE /ISl TOCTHXKEHUS TIOCTABICHHOM paHee 1elu;

- CONOCTABJISATh UMEIOIINECS BOZMOKHOCTH M HEOOXOIUMBIE JIsl TOCTUXKEHUS 1IeJIU PECYPCHI;

- OIIPEACIIATh HECKOJIBKO ITyTEH JOCTUKEHHUS IIOCTABJICHHOM 1IEH;

- 337]aBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPBIM MOXKHO OIIPEAEIIUTD, YTO LEIb JOCTUTHYTA;

- COIIOCTABJIATH ITOJIYYEHHBIN pE3ybTaT ACATEIIBHOCTH ¢ IIOCTABICHHON 3apaHee LIEIbIO;

- OLICHUBATh MOCJIE/ICTBUS JOCTHKEHUS ITOCTABJIIEHHOM LI€TN B 1€ATEIbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOILUX JIFOEH.

ITo3naBartenbHbie YY /:

OOy4Jarommiics CMOXKET:

- KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HH(OPMAITUIO C PA3HBIX IMO3HITHI;

- pacnio3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

- HCMOJB30BaTh PaA3IMYHBICE MOJECIHHO-CXEMATHYECKUE CPEACTBA I MPEACTABJICHUS BBISIBJICHHBIX B HWH()OPMAIMOHHBIX HCTOYHUKAX
IIPOTUBOPEYUH;

- OCYIIECTBIISITh pa3BEPHYTHIA HH(DOPMAIITMOHHBIN MMOMCK U CTAaBUTh HE €T0 OCHOBE HOBBIE (YUeOHBIC U TTO3HABATEIIbHBIC) 3a1aUH;

- UCKATh U HAXOAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 3aa4u;

- MPUBOJUTH KPUTUYECKHE APTYMEHTHI, KaK B OTHOIIEHHWU COOCTBEHHOTO CYXKJIEHHS, TaK M B OTHOIICHUH JCUCTBUN M CYXXIECHUU IPYroro
YeJI0BeKa;

- aHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOJIEMHO-ITPOTUBOPEUNBEIC CUTYAIINH,

- BBIXOJIUTH 332 paMKU y4eOHOTO MpeAMeTa W OCYIIECTBIATH IIeIEHANPABICHHBIM MOUCK BO3MOKHOCTH IIMPOKOTO TMEpPEHOCa CPEACTB H
CII0CO0OB JEHCTBHS;

- BBICTpaWBaTh MHIWBUIYaTbHYI) O0pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHMUYEHHUS CO CTOPOHBI JPYTMX YYACTHHUKOB M PECypCHBIC
OTHOIIICHUS,

- MEHSTh U YACPKHUBATh Pa3HbIe MO3UIIUU B TO3HABATEIBHOMN JEATENLHOCTH (OBITh YUEHUKOM U yuuTedIeM; (OpMyIHpOBaTh 00pa3oBaTeNbHBIM
3ampoC M BBITIOJHATH KOHCYJIBTATUBHBIE (DYHKIIMU CAMOCTOSATENIBHO; CTaBUTh MPOOJIEMYy M paboTaTh HaJ €€ PEIICHHEM; YIPaBIsATh COBMECTHOU
MTO3HABATEIPHOM JICATEITLHOCTBIO U TTOAUYUHSITHCS ).

KommynukaTtuBusbie YY1

OO0y4Jaromuics CMOXKET:

- OCYILIECTBIIATH JI€JOBYI0 KOMMYHHKAIIUIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTpU 00pa30BaTeIbHOM OpraHu3anuu, Tak 1 3a
ee mpeenaMu);



- IIPU OCYIIECTBJICHUH IPYNIIOBOM pabOThI OBITH KaK PYKOBOJUTEIEM, TaK M WICHOM IIPOSKTHON KOMaH/bI B Pa3HBIX POJIsiX (T€HEpaTOpOM UJIEH,
KPUTUKOM, UCIIOJIHUTEJIEM, TPE3CHTYIOLIUM U T.1.);

- pa3BEpHYTO, JOTMYHO U TOUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BaHHUE a/IeKBATHBIX (YCTHBIX M MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

- pacnio3HaBaTh KOH(DJIUKTHBIE CUTYallUH U IPEIOTBpaIIaTh KOHMIUKTHI 10 UX aKTUBHOM (ha3bl;

- COTJIaCOBBIBATH MO3UIMH YWIEHOB KOMaH/Ibl B IIpoliecce paboThl HaJl OOIIUM MPOIYKTOM/pELICHUEM;

- MPEACTaBIATh MyOIMYHO pe3yNbTaThl WUHIUBUAYAJIbHOW W TPYMIIOBOM NEATENbHOCTH, KaK Mepe]l 3HAKOMOM, Tak M mepe]l He3HAKOMOM
ayIUTOPUEH;

- moAOUpaTh MapTHEPOB JJIs 1€JI0BOM KOMMYHHUKAIIMH, UCXOMS U3 COOOpakeHU! pe3yJIbTaTUBHOCTH B3aUMOJAECUCTBUS, a HE IMYHBIX CUMITIATHI;

- BOCIIPUHUMATh KPUTHUECKHE 3aMeUaHMsl KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- TOYHO U €MKO (OpMyIMpOBaTh KaK KPUTHUECKHE, TaK M OJOOpHUTEIbHBIE 3aMeuaHus B aJpec APYrux JoJed B paMKax IeIOBOM U
o0pa3oBaTeNbHON KOMMYHHKAIIMU, H30€erast pH 3TOM JINYHOCTHBIX OLIEHOYHBIX CYXKICHUI.



COJAEPKAHUE KYPCA ®U3UKHU

OCHOBBI JIEKTPOAMHAMHUKH (IMPOIOJIAKEHUE)

MarnutHoe mnone. Bekrop MarHMTHOM HMHAYyKUMH. [IpUHIMII Cyneprno3MIMM MarHUTHBIX ITOJIeM. MarHuTHOE IoJie NMPOBOJHHKA C TOKOM.
JleiicTBrE MarHUTHOI'O NOJISL HA MIPOBOJIHUK C TOKOM U JIBMIKYILYIOCA 3apsDKeHHYH0 yactuny. Cuna Amnepa u cuna Jlopenuna.

[loTok BexkTOpa MarHUTHOM MHAYKLUMH. SIBI€HME 3JIEKTPOMAarHUTHONM MHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuH. DJC umHAyKUHMU B
IBUOKyIUXcs npoBoaHukax. [Ipasuno Jlenna. fIBnenne camonHaykuuu. MHIyKTUBHOCTB. DHEPrus 3J€KTPOMarHUTHOIO Mojis. MarHuTHele CBOMCTBA
BEILECTBA.

JIabopaTopHble pabOThL:

Jlaboparopuas padota Nel «M3mepeHue CUTbl B3aMMOICHCTBHS KATYIITIKKA C TOKOM M MarHUTay

Jlabopartopnast pabota No2 « UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHOW WHITYKITHW))

Kosie0anus u BOJIHBI

Mexanndeckue Koyie0aHus ¥ BOJTHBL. AMIUIATY1a, IEPUOJI, 9acToTa, (hasakonedanwii. [IpeBpamieHus s3Heprun mpu Koaebanusx. Boinysicoentole
KOJZ€6GHM}Z, PE3OHAHC.

[Tonepeunsle 1 MPOAOIBHBIE BOJHBL. DHEprus BOJMHBL. MHTEpepeHrs u nudpakius BOJIH. 3ByKOBBIE BOJIHBI.

OnexTpoMaruuTHele konebanus. KonebarenbHblit koHTYp. CBOOOAHBIE >JIEKTPOMArHUTHBIE KoyieOaHUs. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
konebanus. Peszonanc. Ilepemennbiii Tok. KoHmeHcarop W KaTymika B LENH TEPEeMEHHOro Toka. lIpow3BoAcTBO, mepenada W MOTpediIeHHE
ANEKTPUYECKON SHEPTrUuu. DIeMeHTapHas Teopus TpaHchopmaropa.

DNEeKTpOMarHuTHOE IoJie. BuxpeBoe 31eKTpUUYECKOe IoJie. DNEKTPOMAarHuTHblE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH. JlMara3oHBbI
3JEKTPOMArHUTHBIX U3IYYEHUN U UX MPAKTHUYECKOE NpUMeHEeHHE. [[puHIIMIBI paTuOCBSI3U U TENEBUACHUS.

JlaGopaTopHble paboTHI:

Jlaboparopnas pabota Ne3 «Onpenenenue yckopeHus: CBOOOIHOTO MaieHUs IPU MOMOLIN MasiTHUKA

Onrtuka
['eomerpuueckas ontuka. [IpsmMonuHeitHoe pacnpocTpaHeHUE CBETa B OAHOPOJAHON cpefie. 3aKOHBI OTPaXEHUsl U IpesiomiieHus ceera. [lomHnoe
BHyTpeHHee oTpakeHue. Onruyeckue npudopsl.
BonnoBbie cBoiicTBa cBeta. Ckopocth cBeta. MHTepdepenius cBeta. KorepentHocts. Judpakius ceera. [lomspuzanus ceeta. Jucnepcus
cgeta. [IpakTuyeckoe MpUMEHEHHE ANEKTPOMArHUTHBIX U3TYYCHHIH.
JlaGopaTopHble pabOTHI:




JlaGopatopnas pabora Ned «Omnpenenenue nokasaresis IpeIoMICHUS CPeibDy
Jlabopartopnas pa6ota Ne5 « Onpenenerue GOKyCHOTO pacCTOSHUS COOMPAIOIIEH JIMH3BD)
JlaGopatopHnas pabota Ne6 « OmnpeneneHue JUIMHbI CBETOBOM BOJIHBD»

OcCHOBBI cHICMAIBHON TEOPHH OTHOCHTEJIBLHOCTH
NHBapHaHTHOCTE MOJIYJISI CKOPOCTH CBeTa B Bakyyme. lIpuHIMD OTHOCHTENBHOCTM OWHINTEWHA. [Ipocmpancmeo u épemsa 6 CneyuaibHoU
meopuu OMHOCUMENbHOCIU. DHep2us U UMNYIbC c60000HOU Yacmuybl. CBsI3b MACChl U SHEPIUU CBOOOHOMN YaCTHUIIBI. DHEPIUs MOKOS.

KBanToBas ¢pusuka

[IpeameT u 3aa4un KBAaHTOBOH (DU3HKHU.

TennoBoe uznyuenue. Pacnpenenenne 3Hepruu B CeKTpe abCOMOTHO YEPHOT'O Tea.

['unotesza M. Ilnanka o kBanTax. ®otodrddext. OnbiTel A.I'. Ctonerosa, 3akoHb PoTodddexra. YpapHeHnue A. DiHmTeitHa aa Gporoaddexra.

®otoH. Omneitel I1.H. JleGeneBa u C.U. BaBuwioBa. I'unoreza JI. ne bpoing o BosHOBBIX cBoicTBax dactull. KoprmycKymsipHO-BOJHOBOM
nyanusMm. J[aBieHue cBerta.

Mogenu ctpoenuss aroma. OObSCHEHHE JIMHEHYaTOro CHEKTpa BOAOPOAAa Ha OCHOBE KBaHTOBBIX mocTyiaroB H. bopa. CrnonranHoe u
BBIHYKJICHHOE M3 Ty4eHHE CBETA.

CocraB u cTpoeHre aToOMHOr 0 siipa. M3oTonsl. SlnepHbie cuibl. JledekT Macchl U SHEPTHsl CBA3H spa.

3aKoH paJMOaKTUBHOIO pacmajaa. SlnepHble peakiuu, peakuuu AejeHus U cuHTe3a. LlemHas peakuus neneHus saep. SnepHas sHepreTHka.
TepMmosiiepHbIi CUHTES.

DnemeHTapHble YacTUllbl. DyH/IaMEHTAJIbHbBIE B3aUMOJICUCTBUSA. Y CKOPUTENIN AJIE€MEHTAPHBIX YaCTHII.

JlaGopaTopHble paboThI:

Jlabopartopnast pabota No7 «HabmtoieHre CIIoNHOTO U JMHEHYATOTO CIIEKTPOBY

JlaGopatopHnast pabora Ne8 «lccaenoBaHue criekTpa BOAOPOAa»

Jlaboparopnas padotaNe9 «OrnpeneneHre UMITyJIbCa U SHEPIUU YaCTULIBI IPU ABMXKEHUU B MAarHUTHOM 11071e» (110 ¢oTorpadusm)

Ctpoenue Beesiennoii

[TpruMeHUMOCTb 3aKOHOB (PU3MKH AJIs1 OOBSICHEHUS IPUPOJIbI KOCMUYECKUX 00beKTOB. CoslHEUHast cucTeMa. 3Be3/bl U UCTOYHUKH MX SHEPIHH.
Knaccudukanus 3se3n. Dsomtonus ConHILA U 3BE3].

lNanaktuka. Jlpyrue ranaktuku. IIpocTpaHCTBEeHHO-BpeMeHHble MaciuTaObl HaOmogaemoil Bceenennoil. IlpencraBnenne o0 3BomOnMU
Bcenennon.



YYEBHO-TEMATUYECKHMH IUIAH

Ne Paznen KosnuyecTBo KonTpoabubie padorsl | JIabopaTopHble padoThl
4acoB
1 OCHOBBI JIEKTPOAMHAMMKH (MPOI0JIKEHHE) 9 1 2
MarsuTHoOe I10JIe 5 1
DJIEKTPOMArHUTHAsT MHIY KM 4 1 1
2 Kose0anus u BOJIHBI 15 1 1
MexaHn4ecKHe KoacOaHus 3 1
DNIeKTpOMarHUTHBIC KOJIeOaHUs 5
MexaHu4ecKre BOJIHBI 3
DJIEKTPOMArHUTHBIEC BOJIHBI 4 1
3 OnTuka 13 1 3
CaeToBbIC BOJIHBI. ['coMeTpruueckast ¥ BOJIHOBAsI ONTHKA. 11 1 3
N3nyyenue u cuexTpsl 2
4 | OcHOBBI CrIELMATBHOI TEOPHUU OTHOCUTEIbHOCTH 3
5 | KeantoBas dusnka 17 2 3
CBeTOBEBIC KBAHTEI 5 1
ATtomMHas pu3uku 3 2
®du3uka aTOMHOTO f71pa 7 1 1
DJIeMEHTapHBIC YaCTUIIBI 2
6 | Crpoenne Beenennoii S
Conneunas cucrema. CTpoeHHE BCEICHHON 5
7 6 - -

[ToBTOpEHME




KAJIEHJIAPHO TEMATUYECKOE INIAHUPOBAHHUE
Tematnueckoe miaHupoBanue o ¢pusuke 17 11 kmacca coctaBneHo ¢ yueToM pabodeii mporpaMMbl BOCIIUTaHUS. BocnuTaTenbHbIN MOTEHITHAT
JAHHOTO y4eOHOro MpeaMeTa 00eceunBaeT peanu3alio CIeIyIOIINX EeNeBbIX MPUOPUTETOB BocnuTaHus odyydaromuxcs O0O0:

1. Pa3BuTHE IEGHHOCTHOIO OTHOIIEHHUS K TPYy KaK OCHOBHOMY CHOCOOY JIOCTH>KEHUS KU3HEHHOTO OJIarornoydus ueloBeKa, 3aJI0Ty €ro yCIelHoro
po¢eCCUOHATIBHOTO CAMOOIIPEICJIEHUS U OLYIIIEHUs YBEPEHHOCTH B 3aBTPALIHEM JHE.

2. Pa3Butne HEHHOCTHOI'O OTHOICHUSA K IMTPUPOAC KaK HCTOYHHUKY KU3HH HA 3eMne, OCHOBC CaMOro €€ CyneCTBOBaHus, Hy)K}IaIOHIefICH B 3allUTC U
NOCTOAHHOM BHUMAHUHN CO CTOPOHBI YCJIOBCKA.

3. Pa3BuTHE IEGHHOCTHOTO OTHOIIIEHUS K 3HAHUSAM KaK MHTEIUIEKTYaJIbHOMY pecypcy, obecrednBaronieMy Oyayiiee yeaoBeka, Kak pe3yabTaTy
KpOIIOTIIMBOTO, HO YBJIEKATEIHHOTO Y4eOHOTO TPy /Ia.

4. Pa3putue OCHHOCTHOI'O OTHOIICHHAK CaMHM cebe KaK Xo3se€BaM CBOCH Cy,I[B6BI, CaMOOIIPECACIIAIOMUMCA U CaMOPCAIU3YIOIUMCA JIMYHOCTAM,

OTBEYAIOIIUM 33 CBOE COOCTBEHHOE OyayIiee.

5. Pa3BuTHeE 1IEHHOCTHOTO OTHOILIEHUSI KCAMOCTOSITEIbHOMY NMPUOOPETEHNIO HOBBIX 3HAHUH, MPOBEACHNUIO HAYYHBIX UCCIIEIOBAHUM, ONbITa MPOESKTHON
NEATEIbHOCTH.

Ne KoaunuecTBO JlaTra nmpoBeieHUA
Tema ypoka
Ypoxa 4acoB JIaH | dakr
Paznen 1. OcHOBBI 3JIeKTPOAUHAMUKH(TIPOAOJKeHUE) (9 yacoB)
MaruuTtHoe noJie (5 yacoB)

1 BBoaHBIN HHCTPYKTAX IO OXpaHe Tpyaa. BzanMoaeicTBue TOKOB. MarHUTHOE moJie TOKa 1

2 BekTop MarHuTHOM MHAYKIMA. JIMHUY MarHUTHON MHAYKIMH 1

3 Moy BeKTOpa MarHuTHOM MHayKiuu. Cuia Amriepa 1

4 JlabopaTtopHnas padota Nel «M3mepeHue CHitbl B3aUMOICHCTBUS 1

KaTYIIKUA C TOKOM M MarHuTa»
5 JleficTBMe MarHMTHOTO MOJI Ha ABMKYyIuics 3apsaa. Cuna JlopeHna 1
DJIeKTPOMArHUTHasi MHAYKIMS (4 yaca)




6 SIBrieHME JIEKTPOMArHUTHOM UHAYKIIMKA. MarHuTHbIN notok. Hanpapienue
UHAYKIMOHHOTO ToKa. IIpaBuiio JleHna

7 JlabopaTopnas pabora Ne2 «HMccienoBanue SBICHUS 3JICKTPOMATHUTHON WMHIYKIIHH)

8 3akoH 1eKTpoMarHuTHON MHAYKINH. DJIC WHIYKIIMY B IBUXKYIIIUXCS MPOBOTHUKAX.
Camounnykuus. UHIyKTUBHOCTh. DHEPrys MarHUTHOTO MOJI TOKA. DJIEKTPOMAarHUTHOE
oJie

9 KonTpoinbHas padora Nel 1o TeMe «DIEKTpOMAarHUTHAS WHTYKIUSDY

Paznea 2. Kosieoanus u BosiHbI (15 yacoB)
Mexannuyeckue Kojedanusn (3 yaca)

10 CBoOoaHbBIC U BEIHYKJICHHBIE KOJICOaHMs. Y CIIOBUE BOSHUKHOBEHHSI CBOOOTHBIX
KosiebaHuii MaremaTuyecKiii U Mpy>KUHHBIN MasTHUK. /InHaMuKa Koy1e6aTeIbHOTo
JIBHOKCHUS

11 Jlaboparopuas padota Ne3 «OnpenencHue yCKOpeHus: CBOOOHOTO TaJICHUS TTPH TOMOIIU
MAasiITHUKa»

12 | F'apmonmnueckue koiebanus, ¢aza xonedanuii. [IpeBpamenue sHeprun npu
rapMOHHMYECKHMX KoJieOaHusx. Pe3onanc u 6oprda ¢ HUM

DJIeKTPOMATHUTHBIE KoJIeOanus (5 4acoB)

13 CBo0OoaHbIe KosteOaHus B KosebaTenbHOM KOoHTYpe. [IpeBparenue snepruu npu
ANEKTPOMArHUTHBIX KoneOaHusX. [leproa cBOOOTHBIX SNMEKTPHUUECKUX KOJICOaHHIA.
[TepemMeHHBIN AIEKTPUUECKUI TOK

14 | AKTUBHOE CONPOTHUBICHUE. JleliCTBYIOIIEEe 3HAUEHNE CUIIbI TOKA M HalpsbkeHusl. EMKoOCTh
Y MHIYKTUBHOCTbH B IIETIH NTEPEMEHHOTO TOKa

15 Pe3oHaHC B 3JIEKTPUUECKOM HENU

16 ['eHepupoBaHue ICKTPUISCKON SHEprun. TpaHchopMaTopsl

17 IIpou3BoACTBO, MEpeaia U UCIOJIb30BaHUE DJICKTPOIHEPTUHU

Mexanuuyeckue BOJIHBI (3 yaca)

18 BonHoBble siBieHus. PactipocTpaHeHus MEXaHUYECKUX BOJIH

19 Jlnmnaa BosiHbl. CKOPOCTH BOJIHBI

20 Bounbl B cpenie. 3BYKOBBIE BOJTHBI




DJIeKTPOMATHUTHBIE BOJIHBI (4 yaca)

21 N3nyyenue 351eKTpOMarHuTHEIX BOJIH. [JIOTHOCTHh MOTOKA 3J€KTPOMArHUTHOTO U3JIYYCHUS
22 N3o6perenue paguo A.C.ITonoeim. [IpuHIMIBI paTHOCBSI3H
23 CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH. PacmpocTtpanenue pannoBosH. Paguonokarusi.
[TonsiTHe 0 TeneBuACHUK. Pa3BuTHE CPEACTB CBA3U
24 | KontponpHas pabora Ne2 «Konebanus v BOJIHb 1
Paszgea 3. OnTuka (13 yacoB)
CgetoBble BOJIHBI. ['eomeTprueckasi M BOJIHOBast onTuka (11 yacos)
25 PazButue B3rs10B Ha nipupoay ceeta. Ckopocts cBeta. [Ipuniun [roiirenca. 3akox 1
OTpa)K€HUsl CBETA
26 3akoH npenomineHus cBeTa. IlojIHOE oTpakeHHE 1
27 | JlJabopaTopHas pabota Ned «M3mepeHune nokasaress IPeJIOMICHUS CTEKIIA» 1
28 OnTtuyeckue nmpuOopskl. JInHa3pl. PopMysia TOHKOH JUH3BL. Y BETUYCHHUE JIMH3BI 1
29 | JlabopaTtopHas pabota Ne5 «Omnpenenenre onTUYeCKON CUIIbI TUH3BI U (POKYCHOTO 1
paccTosiHUsL COOUPAIONICH JTMH3bDY
30 Jucnepcus ceera. 1
31 HHTepdepeHiins MeXaHHYCCKHUX BOJIH M cBeTa. IIpuMeHeHHe HHTep(hEepEHIIUH. 1
32 Jludpakums cBeToBbIX BOJH. [Indpaknmonnas pemeéTka 1
33 JlabopaTopnast pabora Ne6 «M3MepeHne IJIMHBI CBETOBOI BOJIHEI 1
34 | Ilonsipuzarus cBeta. ['1a3 Kak OoNTHYECKAs CHCTEMaA 1
35 KonTponbraas pabora Ne3 «CBeTOBBIC BOJTHEI) 1
N3zayuyenns u cnekrTpsl (2 yaca)
36 | Bunbl usnyuyenuii. ctounuku cBeta. CHEKTphI U CIIEKTPAJIbHBIE allllapaThl. 1
CrexkTpalbHbIN aHAIU3
37 | UadpakpacHoe u yabTpaduoneroBoe usnydeHus. Pentrenosckue iayun. [1lkana 1

OJICKTPOMArHMTHEIX BOJIH

Paznen 4. OcHOBBI cieNMAJbLHONH TEOPHH OTHOCUTEIBLHOCTH (3 yaca)




38

HOCTy.]'IaTLI TCOPHUHU OTHOCUTCIIBHOCTH.

39 PensiTuBHCTCKAs AMHAMMKA
40 CBsI3b MEXKJIY MAacCOM M DPHEPTUEH
Pasjnen 5. KBanToBas ¢pusuxa (17 yacoB)
CgeToBbI€ KBAHTHI (5 4acoB)
41 doTtodrdhdexT. YpaBHeHHE DUHINTEHHA. 1
42 ®dotousl. [Ipumenenne dhoToddhdexra. 1
43 JlaBaeHne cBeTa. XMMHYECKOE ACHCTBHE CBETA. 1
44 Pemenue 3amay mo teme «CBETOBBIE KBAHTHI) 1
45 KontposbHas padota Ne4 mo teme «CBETOBBIC KBAHTBI» 1
ATtomHas ¢pu3uka (3 yaca)

46 Ctpoenue atoma. OnbiTel Pezepdopna. [Tnanerapras monens atoma. KBanToBBIE 1

nocTysatel bopa. Jlazepsl.
47 JlabopaTopras pabora Ne7 « Habaro/1eHIe CIJIONIHOTO M JIMHEHYATOI0 CIIEKTPOB) 1
48 JlabopaTopnas pabora Ne® « McciemoBaHue crieKTpa BOAOPOIA» 1

®duszuka aToMHOro sapa (7 yacos)

49 MeToapl peruCTpaIliy AIEMEHTAPHBIX YaCTHIL. BUIbl paIMOaKTHBHBIX U3JTYYCHHI. 1
50 PagnoakTuBHBIC TpeBpanieHus. 3aK0OH paguoaKTHBHOTO pacmaaa. [lepuoa momypacnana. 1
51 CTtpoeHue aTOMHOTO sApa. DHEPTHUs CBA3HU siAcp. M30TONEL. 1
52 Jlaboparopnast pabota Ne9 «OmnpeeneHue UMITyJIbca U SHEPTHH YaCTHUIIBI TIPU TBXKCHUH 1

B MAarHUTHOM I10JI€»
53 S nepusbie peaknun. Jlenenue siaep ypana. Llennsie siaepHble peakiuu. SJaepHbIi peakTop.
54 TepMmosinepHble peakiuu. [I[puMeHeHue a1epHOr SJHEPreTUKU. bruosiornyeckoe neicTBre

paJuaIiu.
55 KonTponbrast padorta Ne5 mo Teme «AtomHas pusznka. Du3rka aTOMHOTO siIpay 1

JJieMeHTApHbIE YacTHIbI (2 yaca)




56

dusuka OJICMCHTAPHBIX YaCTUII.

57 Enunas ¢hbu3uyeckas KapTHHA MHpa
Paspnen 6. Ctpoenune Beenennoii (5 yacos)
Coaneunas cucrema. Ctpoenne Beenennoii. (5 1)

58 Crpoenne Conneunont cucremnl. Cucrema 3emiisi-JIyHa. 1
59 O6mue ceeaenus o ComHie. MicTouHnky SHEprun u BHyTpeHHEee crpoeHne CoTHIA. 1
60 Hama I'anakTuka. [IpouCcX0KASHHE 1 SBOJIFOLMS TaJJaKTUK U 3BE3]I. 1
61 Hama IN'anaktuka. Mecto ConHeuHo cuctembl B ['amaktrke Maeunsii [1yTh. 1
62 Teopust boJip11oro B3phIBa 1 paciupsitonieics Beenennon 1

IHoBTOpPEHue (6 4acoB)




IIporpammHoe yueOHO-MeTOANYECKOE o0ecnedeHrne Y1eOHOro nmpomecca

Kuaace Y4eOHbIi IIporpamma Y4yeOuunk MeTtoaunyeckoe nmocoomne KoHTpo/bHO-U3MepHUTEIbHbIE
npeaMeT MaTepUaIbl
11 Owmsnka. Paboune ®usuka. 10 knacc: ®usuka. [loypounsie ®dusuka. CaMocTOsATEIbHBIE U

MIPOTPaMMBI.
[IpenmeTHast mTuHUS
y4eOHUKOB CepUn

10-11 xmaccer: yueo.
[Tocobue st
o0meoOpa3oBar.
opraHu3anuii/

[Tpocsemienue, 2017.

«Knacuueckuii Kypey.

A.B.lllaranunga. — M.:

Y4EeOHUK IS
00111€0pa30BaTEIHHBIX
OpraHu3aium ¢
MIPUIOKEHUEM Ha
AIEKTPOHHOM
HOcHUTEIe: 0a30BbIN U
npoUIbHBINA yPOBHU /
I'.41. Mskuies,
b.b.byxoBues,
B.M.Yapyrun; nox
pen. H.A.
[TapdenrpeBoit. — 23
n3a. — M.:
ITpocsemenue, 2014.

pa3pabotku. 11 kmacc:

nocobwue Jutst 001meo0pa3oBar.

opranuzanuii / F0.A.

Caypos.- 3-e u3z., nepepao.-

M.: IIpocenienue, 2015.

KOHTpOJIbHBIE paboTa. 11 kmacc:
yuaeb. mocodue st
0011e00pa3oBaT. OpraHU3aIni:
0a30BbIii U yTITyOJIeHHBIA YPOBHU /
E.C.Eptotkun, C.I'.EptoTkuna.-
M.: IlpocBemenue, 2018.




DoH/1 OLICHOYHBIX CPEJICTB M0 MpeIMeTaM Y4eOHOro MmjiaHa

Kiacc

[Ipeamer

HcTounuk

By paGoTsr

11

dusuka
(6a30BBIi1 YpOBEHB)

®uszuka. CaMocToATEIbHBIE U
KOHTpOJIbHBIE paboTa. 11 kmacc: yueO.
nocobue 115t o01eodpaszonar.
opraHu3anuii: 6a3oBblil U yriIyOJIeHHBIH
ypoBuu / E.C.Eptotkun, C.I'.EproTkuna.-
M.: [Ipocsenienue, 2018.

®usuka. Terpaab 1715 1a00paTOPHBIX
pabort. 10 kyacc: mocobue A ydaruxcs
0011e00pa3zoBar. yupexaeHu /
H.A.ITapdentreBa.- 2-e uza.- M.:
[Ipocremienue, 2012.

KonTpoJbHbie padoTs - 5

NhWD -

KonTpomnpHas padora «DneKTpoMarHuTHas HHTyKIUSD
Kontponbnas padota «Konebanus u BOTHBDY

KonTponbHas padota «CBETOBBIE BOTHBDY

Kontponbnas padota «CBETOBBIC KBAHTHI»

KonTponbHas pabota «AtomHas gusuka. u3uka aTOMHOTO
ATPary

JlabopaTopHblie padoThI - 9

1.

2.

9]

\© 00 N o

I/I3MepeHHe CHJIBI B3aUMOOCHCTBUS KaTyHlIKHU ¢ TOKOM U
Marsura
HccnenoBanue sBlIeHUS BHGKTpOMaFHHTHOﬁ HUHAYKOUU

Onpenenenue yckopeHus: CBOOOTHOTO MaIeHUs IPU TOMOIITI
MasiTHUKa

W3mepenune nokasaress NpeioMIICHHUS CTEKIIa

Omnpenenenne ONTUYECKOMN CUITBI JTUH3BI U (POKYCHOTO
paccTosiHUsL COOMpArOIIe JINH3bI

W3mepeHune UTMHBI CBETOBOM BOJIHBI

HabmiofeHune CrijoniHoro v IMHEH4aToro CeKTpoB
HccnenoBanue crnekTpa Bogopoaa

OmnpezneneHye UMITYJIbCA U SHEPTUU YaCTHUIIBI IPH IBUKEHUU
B MarHUTHOM I10JIe




JUCT BHECEHUS U3MEHEHU B PABOYYIO TIPOTPAMMY

n/n

Tema ypoka

JarTa npoBeaeHus

ypoka
IUIAHUpYeMast

JlaTa npoBeaeHus ypoka
dakTuyeckas

OcHoBaHHe I/ BHECEHHUS
H3MeHEeHHUIl B MporpamMmy
(Ne, naTa mpuka3sa)







