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NOACHUTEJIbHAA 3ATNMUCKA

Pabovass nporpamma y4dyebHoro npeametra «PU3NKA» Ha ypoBHe cpefHero obuiero
obpa3oBaHMA cOCTaBNeHa Ha OCHoBe TpeboBaHWIM K pesynbTataM ocBoeHus OOl COO,
npeactabsieHHbix B ®IFOC COO, a Takxke denepanbHOM paboyeirt NporpaMmbl BOCAUTaHUSA, C
Y4€TOM KoHuenuum npenojaBaHUs PYCCKOro f3blka M AnTepaTtypbl B poccumckon depepaunm
(yTBEpP>KAEHHOM pacnopskeHneM lMpaBuTenbcTBa Poccuickon depepauum ot 9 anpens 2016 r. Ne
637-p) N NOANEXMUT HENocpeacTBEHHOMY NMPUMEHEHMIO MpU peanusaumm obs3aTesibHOM YacTu
®O0rn Coo.

JaHas nporpaMma paspaboTtaHa B COOTBETCTBUM C JOKYMEHTaMMU:

1.0epepanbHbIit 3aKoH «O6 obpasoBaHMK B Poccuinckon ®epepaumm» ot 29.12.2012 N 273-
®3;

2. ®epepanbHbI rocyaapCcTBEHHbIN 0O6pa3oBaTe/IbHbIN CTaHAAPT cpeaHero oblero obpa-
30BaHUs, yTBEPXAeH NprkazoM MuHuctepcTea o6pasoBaHMa U Haykn PO ot 17 masa 2012r. N
413;

3. DyHaaMeHTa/IbHOE a4pa cofep)kaHums obulero obpasosaHus (Poc. akaa,. Hayk, Poc. akag,.
obpa3oBaHus; noA pea. B. B. Ko3nosa, A. M. KoHgakoBa. - 4-e nsa., aopab. - M. lNpoceelleHmne,
2011).

4. NpuMepHas 0CHoBHas obpasoBaTte/ibHas NporpamMMa cpegHero obLero o6pasoBaHms,
oao6peHa pelieHneM peaepanbHOro y4ebHoO-MeToAnYecKoro o6beamHeHus no oblemMy o6paso-
BaHMO (NPOTOKOA OT 28 nioHs 2016 1. N2 2/16-3)

Mporpamma cocTtaBsieHa No y4yebHukam: B.A.KacbsHoB «®Pusmka. MNpodunbHbIN ypoBeHb. 10
knace» n «®usmka. YriybneHHbi ypoBeHb. 11 Knacc» U Ha ocHoBe GyH,aMeHTaNbHOro apa
coaepXaHus obLero o6pasoBaHuNs U TpebOBaHUI K pe3yabTaTaM 00y4yeHus1, NpecTaB/IEHHbIX B
CranpapTte cpeaHero obulero obpasoBaHus.

HeobxoamMMoCTb pa3paboTKM AaHHOM MPOrpamMmbl

®dusmKa Kak Hayka o Haubosiee OBLIMX 3aKOHaX MPUPOAbl, BbICTynas B KayecTBe y4e6HOoro
npeameTa B LUKOJIE, BHOCMT CYLLECTBEHHbIN BKAaM, B CUCTEMY 3HAHMI 06 OKPYXKaloLEM
Mupe. OHa pacKpbIBaeT PoJib HayKM B 3KOHOMMYECKOM MU KYJIbTYPHOM Pa3BUTMM O6LLECTBA,
cnoco6cTByeT GOPMUPOBAHUIO COBPEMEHHOIO HAay4YHOTO MWPOBO33PEHMS.

lMpn cocTtaBieHMN TeMaTUYECKoro MnAaHUMPOBaAHMUSA COBpeMeHHbIﬁ yqyunTeb ¢M3MKM 0b643aH
N3YYUTb:

eDeniepanbHbIi KOMMOHEHT rocyaapcTBEHHOro crtaHgapTta 2004 r.;



° ®depepanbHbin 6a3UCHBbIA YY4EOHbIN MJaH;
° YyebHble nnaHbl CBOEro o6pa3oBaTeNIbHOrO yypexKaeHus.
Ha ceHTs6pb 2012 ropa:

- no ®epepanbHOMy 6a3MCHOMY y4eOHOMY MJlaHy, 6a30BbIM YPOBEHDb - 2 Yaca, MPOOUbHbIN -5
4acos;

- no y4yebHomy nnany TOTJI- 5 yacoB B Hepesto.

TakuM 06pa3oM, BO3HUKNA HEOBXOAMMOCTb B COCTaBJIEHMU MOAUPULMPOBAHHOM MpO-
rpaMMmbl.

HoBM3Ha, aKTyaJIbHOCTb

[lo nocnegHero BpeMeHW nepsas CTyrneHb Kypca ¢usmkm (7-8 knaccobl) urpana B
OCHOBHOM po/b 6a3bl ANa nocnaeayrolwmx Kypcos ¢dusmku (9-11knaccel) n actpoHomum (11
knacc). Tenepb cutyaums maMenunacb. 10-11 knaccbl 6yayT pabortatb B yCA0BUSX
npodunbHon anddepeHUmnalmm, No3TOMy M3ydyeHne OUSUKU B PasanYHbIX LLIKoMax byaet
NPOUCXOANTb MO pasHbIM MporpamMmam. B 3Tnx ycnoBusix Kypc GusmKM B CTaplumMx Kaaccax
npuobpeTaeT HOBoE 3HayeHWe: POPMUPOBAHNE OBLLUX YHEOHBIX 3HAHUIA N YMEHUH,
0606LEHHbIX CNOCO60B Y4E6HOM M NO3HaBaTE/IbHOM AesTeNbHOCTU. [laHHas nporpamMma,
npeaycMmatpuBaroLas 5 vyacos ans usyvenHms ¢pmsmkm B 10 1 11 knaccax, Nno3BosiieT obecneyntb
cncteMy QyHAaaMeEHTaslbHbIX 3HAaHUI OCHOB GU3MYECKOM HayKM U €€ MPUMEHEHUN AN BcCex
obyyalolwmxcss HeE3aBMCMMO OT UX byayulein npodeccuu.

Llean nporpamMmbil:
eDopMUpoBaHME Y ObyYaroMXCA:

o1. yMeHUs BUAETb M MOHUMATb LLEEHHOCTb 06pa3oBaHMA, 3HAYMMOCTb GMU3MYECKOTO 3HAHMA NS
YeNoBEKa, He3aBUCMMO OT ero NpopeCcCcMoHaIbHON AeATENbHOCTU; YMEHME pas3nndaTtb GaKTbl U
OLLEHKM, CPaBHMBATb OLLEHOYHbIE BbIBOAbI, BUAETb UX CBA3b C KpUTEPUAMU, GOPMYINPOBATH U
060CHOBbIBaTb COBGCTBEHHYIO MO3ULMIO;

®2. CUCTEMbBI 3HAHMI 0 dYHAAMEHTANbHbBIX PU3NYECKMX 3aKOHAX U NPUHLUMAX, JIEXKALMX B OCHOBE
coBpeMeHHOM GU3NYECKOM KapTUHbI MMPA; Hanbonee BaXKHbIX OTKPbITUSX B 061aCTU GU3MKN,
OKa3aBLUMX onpeaenstolee BAMSHUE Ha Pa3BUTUE TEXHMKU U TEXHONOTMU; METOJAX HAYYHOIO
NO3HaHUSA NPUPObI;

3. LIeJIOCTHOrO NPeACTaB/IEHUsI O MUPE U POaN GU3MKN B CO34aHUN COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTMHbI MMPa; YMEHUE OODBSACHATL MOBEJEHME OGBHEKTOB M MPOLLECCHI OKPYXKAOLLEN
NEeNCTBUTENBHOCTU UCMOJb3YS A5t 3TOro PUINYECKOTO 3HAHUS;

eOBnageHue:



e1. yMEHUAMU NPOBOAMTbL HABNOAEHUS, NIAHUPOBATb M BbIMOJIHATb IKCMEPUMEHTbI, BblABUraTh
rMMNoTE3bl U CTPOUTb MOZENN, MPUMEHSATb MNOJIyYEHHbIE 3HAHUSA MO PU3MKE A1 06bACHEHUS
pa3HO06pPa3HbIX GU3NYECKUX ABJIEHUI N CBOMCTB BELLECTB; NPAKTUYECKOTO UCMO/Ib30BaHUS
dU3MYECKMX 3HAHUIA; OLEHNBATL JOCTOBEPHOCTb ECTECTBEHHOHAYYHON MHPOPMaLUU;

®2. CUCTEMOM Hay4YHbIX 3HAHUI O PU3NYECKUX CBOMCTBAX OKPYXKaroLLEero Mmpa, o6 OCHOBHbIX
PU3nNYECKMX 3aKOHaX M 0 cnocobax Mx UCNONb30BAHUSA B MPAKTUYECKOMN XN3HMU;

e[IprobpeTeHne obyyaroLMMMCS OMNbITa Pa3HOO6Pa3HOM AesATENILHOCTU, ONbITa NMO3HAHUS U
CaMOMO3HaHUSA; K/IOYEBbIX HAaBbIKOB, MMEIOLLMX YHUBEPCA/IbHOE 3HAYeHWNE A1 Pa3/IMYHbIX BUA0B
NeAaTeNbHOCTU, HaBbIKOB peLleHns NpobsieM, NPUHATUA PELLEHUIA, MOUCKA, aHa/IM3a U 06paboTKM
MHPOPMaLUM, KOMMYHMKATUBHbIX HaBbIKOB, HABbIKOB M3MEPEHUI, COTPYAHUYECTBA,

3¢ HEKTUBHOIo 1 6e30MacHOro MCNosIb30BaHMUSA Pa3INYHbIX TEXHUYECKUX YCTPOMCTB;

epa3BUTME NO3HABATE/IbHbIX MHTEPECOB, MHTE/IIEKTYaJIbHBIX M TBOPYECKUX CMNOCOBHOCTEN B
npoLecce NPUOBPETEHNS 3HAHUIM U YMEHUI MO GU3UKE C UCMONb30BAHMEM Pa3/INYHbIX
NUCTOYHMKOB MHPOPMAaLUU U COBPEMEHHbBIX MHPOPMALIMOHHbIX TEXHOIOTUA;

®BOCMNUTaHME YOEXAEHHOCTU B BO3MOXHOCTM NO3HAHMSA 3aKOHOB NPUPO/bI; MCMONb30BaHUS
JOCTUXEHUIN PU3UKM Ha 61aro pasBUTUS YENOBEYECKOWN LIMBUIN3ALLIUMU; HEOBXOAMMOCTH
COTPYAHMYECTBA B NpOL,Ecce COBMECTHOrO BbIMOJHEHWNS 33434, YBaXKUTE/IbHOrO OTHOLLEHUS K
MHEHMIO ONMNOHEHTa NpK 06CYXKAEHMM NPO6.IEM eCTECTBEHHOHAYYHOrO COAEPXKAHMS; TOTOBHOCTM
K MOpPaNbHO-3TUYECKOM OLLEHKE MCMOJIb30BAaHWUS Hay4YHbIX AOCTUXEHWUI, YYBCTBA OTBETCTBEHHOCTM
3a 3alLUUTY OKpYKatoLWen cpeabl;

®1CMO0JIb30BaHMNE MPUOBPETEHHBIX 3HAHUN U YMEHUIN Os pPELUEHUS NMPAKTUYECKUX 3334
NoBCeHEBHOM XM3HU, obecrneyeHnss 6e30nacHOCTU COBCTBEHHOM XU3HU, PaLMOHaIbHOTO
NPUpPOAONoAbL30BaHMS U OXpPaHbl OKpPYXKatoLLlen cpeabl.

3apaun nporpamMmbl:

cbOpMMpPOBaTD Y LKOJIbHMKOB 00LLey4eOHblE YMEHUS N HaBblKW, YHUBEPCAJIbHbIE CNOCOOLI
[eaTeNbHOCTU U K/IKoYEBble KoMneTeHunn. NpuoputeTaMm AN WKOAbHOIo Kypca Gusnkm Ha atane
OCHOBHOr0 061ero o6pasoBaHUs ABAAIOTCA:

[Mo3HaBaTeNbHaa AeATeNbHOCTb:

®ICMNOJIb30BaHNE /14 NO3HAHUA OKPYXXakoLWero MMpa pasintdHbiX eCTeCTBEHHOHAY4YHbIX METO0B:
Ha61'|l0,£I,EHMe, n3MepeHume, askcnepmMeHT, Mo ENNPOBaAHNE;

edOpMUPOBaAHNE YMEHUI pa3inyaTb GaKTbl, TMNOTE3bI, NPUYUHDI, CIEACTBUSA, AOKA3aTENLCTBA,
3aKOHbI, TEOPUU;

eOBJ1aAEeHNE aAEKBATHbIMU cnocobamm peweHna TeEOpETUYECKNX U IKCNMEPUMEHTAJIbHBLIX 3a4aY;



oan06peTeHme onbiTa BblABMXXEHUA TUNOTE3 AS14 06BbsACHEHUS N3BECTHbIX (baKTOB n
3KCﬂepMMEHTaﬂbHOVI NPOBEPKU BblABUTAEMbIX TMMOTE3.

NHbOopMaLMOHHO-KOMMYHUKATUBHAA AEATENIbHOCTb:

eB/1aJleHNEe MOHOJ/IOTMYECKON U AMaNorMyeckom pedbto. CnocobHOCTb MOHMMATbL TOYKY 3pEeHUs
cobeceHMKa U NPU3HaBaTb NPaBO Ha MHOE MHEHMUE;

©11CMO/Ib30BaHNE [/ PELLEHNS NO3HABATE/IbHbIX 1 KOMMYHUKATUBHbIX 33734 Pa3/InyHbIX
NCTOYHMKOB MHPOPMaLUMN.

PednekcmBHas nea1eabHOCTb:

®BJ/IaJE€HNE HaBblKaMWN KOHTPOJ1IA 1 OLUEHKHU CBOEMN AeATeNIbHOCTHN, YMEHNEM NPEABUAETDb
BO3MOXXHbl€ pe3y/ibTaTbl CBOUX ,El,eVICTBMﬁ:

eopraHmMsaums y4yebHoM AeaTeNbHOCTM: NOCTAHOBKA LEe/N, NIaHMPOBaHUeE, onpeaeneHue
ONTUMAaJIbHOTO COOTHOLLIEHMS LIENIN U CPEACTB.

Oco6eHHOCTAMM U3N0XKEHUS COAEPXKAHUSA KYPCA ABAAOTCA:

1. € ANHCTBO M B3aMMOCBA3b BCEX Pa3ienioB GU3NKM KaK pe3ynbTaT Noc/ieloBaTe/IbHOMN AeTanu-
3alMKM NPU U3YYEHUN CTPYKTYPbI BELLLECTBA OT MaKpo A0 MUKpOoMacLuTabos, aBontoums Bee-
JIEHHOWN, paccMaTpUBaeTCs, HA0OOPOT, OT MEHbLLNX K OONbLLNM;

2. OTCYTCTBME AeNEeHUs GU3MKM HA KNACCUYECKYHO U COBPEMEHHYIO;

3. l0Ka3aTeNbHOCTb U3/I0XKEHMS MaTepuana, 6asnpyroLLascs Ha NPOCTbIX MaTEMATUYECKUX
METO/iaX M Ka4eCTBEHHbIX OL€HKaX, MO3BOSIOLLMX NOAYYUTb Pe3ybTar;

4. MaKCUMaJIbHOE MCMOJIb30BaHNE KOPPEKTHbIX GUINYECKMX MOAENEN U aHANOTUIA;

5. 06cyXaeHne rpaHnL, NPUMEHNMOCTU BCEX M3YYaEMbIX 3aKOHOMEPHOCTEN;

6. UICNONb30BaHUE M BO3MOXHAs MHTEPNPETaLMS COBPEMEHHbIX Hay4YHbIX AAHHbIX;

7. pacCMOTPEHME MPUHLMNA AEACTBUSA COBPEMEHHBIX TEXHUYECKUX YCTPOICTB;

8. 06LEKYNILTYPHBIN acneKT GU3NYECKOrO 3HAHUS, peannsaums NAeu MexnpeaMeTHbIX CBsA3EN.
11 Knacc:

¢ JJIEKTPOOANHAMMKA (okoH4aHue) (58 yacos)

MOCTOAHHDBIN 3N1EKTPUYECKUIA TOK (16 4.), MarHuTHOe none (20 4.), 31eKTpOMarHUTHas MHOYKUUS
(22 4.).

* KOJIEBAHUA WU BOJIHbI (32 yacos)



MexaHuyeckme KosebaHus (4 4.), sneKTpoMarHuTHble KonebaHus (12 4.), npon3BoaCTBO
nepegadya U UCMO/b30BaHUE 3EKTPUYECKON 3Heprun (4 4.).

MeXaHM4YecKne BOJIHbI (4 4.), 3N1eKTPOMarHuTHble BOJIHbI (84.).

¢OlMTUKA (36 vaca)

leoMeTpuyeckas onTmka (24 4), ceeToBble BOJIHbI (12 4.), u3nydeHune u cnekTpsbl (1054) 3neMeHThbI
TEOPUUN OTHOCUTENIbHOCTM (6 4.).

eKBAHTOBASA ®U3UKA (36 yacos)
CBeToBble KBaHThHI (8 4.), aToMHas ¢u3smka (14 4.), dM3MKa aTOMHOro
aapa (14 4.), anemMeHTapHble YacTulbl (6 4.).

¢[TOBTOPEHWE (13 u.), PE3EPB (54.) u utoroBas KOHTPOJIbHASA PABOTA (4 yaca)

CopeprkaHue nporpaMmbl (TeopeTMyeckuii pasgen)

1. dnekTpoamHaMuka 58 yaca

MOCTOAHHbBIN 31EKTPUYECKUA TOK(264.). Cna ToKa. 3akoH OMa Ans yyacTka uenw.
ConpoTtmeneHue. InekTpuyeckme uenu. NMocnegosatesibHOe M NapannesibHoe coefuHEHUS
NPOBOJHMKOB. PaboTa M MOLLHOCTb TOKa. dIeKTpoABMXKyWwasa cuia. 3akoH OMa A/is NMoJIHOM
uenwu. Mpaeuna Knpxroda.

DNEKTPUYECKMIA TOK B PasIMYHbIX cpepax(44.). INeKTpUYECKUIM TOK B MeTajllax.
3aBMCMMOCTb COMPOTMBAEHUA OT TeMnepaTypbl. CBEPXNPOBOAUMOCTb. [10yNpPOBOAHUKN.
Cob6CcTBEHHAs U MPUMECHas MPOBOAUMOCTU MONYNPOBOAHUKOB, P-N - MEPEXOL.
MonynpoBOAHUKOBLIA AMOoA. TPaH3UCTOP. DNEKTPUYECKUN TOK B XKUAKOCTAX. DNEKTPUYECKUIA
TOK B BaKyyMe. DNIeKTPUYECKUI TOK B rasax. [1nasma.

MarHutHoe none(204.). Bsaumoaencteme ToKoB. MarHutHoe nose. IHAYKUMA MarHUTHOro
NoJIA U HanNps»KeHHOCTb MarHMTHoOro nons. Cuna Amnepa. Cuna JlopeHua. MarHuTHble CBOMCTBA
BellecTBa.

JNeKTpoMarHuTHas MHAYKUMA(114.). OTKpbITUE SNEKTPOMArHUTHOM MHAYKUUK. MNpaBuio
JNleHua. MarHUTHbIA MOTOK. 3aKOH 3/1EKTPOMArHUTHOM MHAYKUMU. BUXpeBoe aneKkTpuyeckoe
none. CaMonHayKumnsa. NHAYKTUBHOCTb. DHEPINS MAarHUTHOIO MOAs. DNEKTPOMArHUTHOE MoJeE.

2. Konebanusa u BosaHbl (30 yacoB)




MexaHunyeckme KosiebaHusA(44.). CBo6ogHble KonebaHua. MateMaTuiecknini MasiTHUK.
[apMOHMYyecKkme KosiebaHusa. AMNANTYaa, nepuog, Yactota M ¢asa KosiebaHui. BbiHY)XAeHHble
KonebaHus. PesoHaHc. ABTokonebaHus.

JneKkTpuyeckmne KosebaHua(94.). CBoboaHble KonebaHusa B KosiebaTe/lbHOM KOHType.
Mepuon cBOGOAHbIX INEKTPUYECKUX KosiebaHUIA. BbIHyXAeHHble KonebaHus. MNepeMeHHbIN
3NEKTPUYECKUNIA TOK. EMKOCTb M MHAYKTMBHOCTb B LLEMM NEepeMeHHOro Toka. MolHocTb B
LEenM NepeMeHHOro TOKa. PE30HAHC B 3/IEKTPUYECKON LENW.

Mpoun3BOACTBO, Nepefadya U noTpebieHne 31eKTpudeckon sHeprmum(34.). FreHepupoBaHue
3N1EKTPUYECKON 3Hepruun. TpaHchopmatop. Mepeaada 31EKTPUHECKON SHEPTUMN.

MexaHuyeckme BOJIHbI(6Y.). MpoaonbHble M nonepeyHble BOJHbI. OMHaA BOJIHbI. CKOPOCTh
pacnpocTpaHeHMs BOJIHbI. 3BYKOBble BOJIHbI. MHTepdepeHumns BoaH. MpuHumun MNoireHca.
Ondpakumsa BOJH.

DNEKTPOMarHuTHbIe BOJIHbI(84.). M31lydeHMe 3N1eKTPOMarHUTHbIX BOJIH. CBOICTBA
3N1EKTPOMArHUTHbIX BOJIH. MNpUHUMNbI paanocesasn. TeneBngeHune.

3. Ontmka (36 yacos)

CBeToBbIE Jly4yn. 3aKOHbI OTPAXKEHUS U NpesioMeHns ceeTa. Mpusma. lncnepcus ceeTa.
dopMysia TOHKOW NMH3bI. [ToslyyeHMe M306paXKeHUsI C MOMOLLbIO NH3bI. CBET - 3JIEKTPO-
MarHuTHas BoJiHa. CKOpoCTb CBeTa U MeToapl €€ uaMepeHus. UHTepdepeHums ceeTa.
KorepeHTHOCTb. Andpakuma ceeta. AudpakumoHHas peluétka. [lonepeyHoCcTb CBETOBbIX BOJIH.
Monspusaumsa ceeta. M3nyyeHne n cnektpsbl. LLIKana 31eKTPOMarHUTHbIX BOJIH.

4. OCHOBbI creuyanbHON Teopun OTHOCUTENbHOCTU (5 Yyacos)

MocTtynatbl TEOPUM OTHOCUTENIBHOCTU. [TPUHLMIMT OTHOCUTENBHOCTHU DNHWTENHA.
IMoCToAHCTBO CKOpOCTM cBeTa. [IpOCTPaHCTBO M BpeMs B cneu,maanoﬁ Teopunun
OTHOCUTEJIbBHOCTU. Penatnemuctckaa auHaMmuka. CBsa3b Maccbl C 3HeprM€ﬁ.

5. KeaHToBas ¢usmka (36 yacos)

CBeToBble KBaHTbI(104.). TennoBoe u3nydeHue. NoctosHHas MnaHka. PoTosddekT.
YpaBHeHMe IMHLWITEMHA ansa doToaddpeKkTa. DOTOHbI.

6. AtoMHas ousmka(éu.).

CtpoeHune atoma. OnbiTbl Pe3epdoppa. KBaHTOBble nocTynatel bopa. Mogenb atoma Bogopoaa
Bopa. TpyaHoctn Teopumn Bopa. KBaHTOBas MexaHuKa. [mnotesa e bponna. KopnyckynspHo-
BOJ/IHOBOM Ayanu3M. Andpakuus 3/71eKTpoHOB. Jlazepsl.

7. ®usmka atoMHoro sapa(14y).




MeToabl pernctpaumm 3AeMeHTapHbIX YacTul,. PaanoakTMBHbIE NPeBpaLLeHMs. 3aKOH
PaMOaKTUBHOIO pacnaja. JHeEpPrus CBsA3M HYK/JIOHOB B sape. [leneHne n cuHTes saaep.
AnepHas aHepreTuKa.

8. dneMeHTapHble YacTuubi(64.).

EanHas ¢M3MH€CKa$I KapTMHa MUpa. d1IeMeHTapHble 4acTuubl. (DYH,EI,aMeHTaIIbeIe
B3aMMOﬂ,eﬁCTBMﬂ. dusmka un Hay4YHO-TEXHMYECKAsd peBosIloUMA. 3HaYeHune ¢M3MKM anA
06bsACHEHUS MUpa 1N pa3BnUTUA NMPON3BOAUTEJIbHBIX CUN 06|J.l,eCTBa.

9. CtpoeHune BceneHHo (10 yacos)

EamnHaa ¢usmyeckas KaptuHa mupa. CtpoeHmne ConHeyHom cucteMsbl. Cuctema 3emMns -
NyHa. Obwme cBepeHns o ConHue. OnpeaeneHme pacctossHMn go Ten ConHeYHOM CUCTEMBI U
pa3MepoB 3TUX HebecCHbIX Ten. VICTOYHMKM 3Heprum n BHyTpeHHee cTpoeHune ConHua.
dunsmyeckas npupoaa 3Bésa. Actepomabl U MeTeopuTbl. Hawa lanakTtuka. MNpoucxoxxaeHue
raNakTMK M 3BE3f.

JlabopaTtopHble paboTbl:

1.1abopatopHas pabota N21,2 «HabntogeHne AeNCTBUS MArHUTHOrO MOJIS Ha TOK. M3yyeHune
ABJIEHUS 3NEKTPOMArHUTHON MHAYKLNU»

2. lTabopatopHas pabota N23 «OnpegeneHne yckopeHuss cBo60aHOro MafeHus npu nomMoLm
MasTHUKa».

3. labopatopHasa pabota N24 «OnpeaesieHUe ONTUYECKOM CUAbl U GOKYCHOro pPaccTosiHUSA
cobupatrolen NNH3bIY.

4. JlabopatopHasa pabota N25 «/3MepeHMe nokasaTtess NPenoMIEHUS CTEKNa».
Pe3ynbTaTthl OCBOEHUSA Kypca

JINYHOCTHBIMM pe3yJibTaTaMn 06ydeHMs GU3UKE B CPESIHEN LLKONE SBASIOTCA:

B L|IeHHOCTHO-OPUEHTALIMOHHOM chepe- YyBCTBO rOPAOCTU 32 POCCUINCKYIO GU3NYECKYIO HAYKY, 'YMaHMU3M,
MOJIOXKUTE/IbHOE OTHOLLEHME K TPYAY, LLEJeYCTPEMIEHHOCTb;

B TpynoBoit chepe - roTOBHOCTb K 0CO3HAaHHOMY BbIOOPY AasibHENLLEN 06pa30BaTe/IbHON TPAEKTOPUN;
oB nosHaBaTe/ibHO cdepe - yMeHUeE yNnpaBasiTb CBOEN NO3HaBaTE/IbHON AEeATENIbHOCThIO;

MeTtanpeaMeTHbIMK pe3ybTaTaMu OGy’-IEHMFI d)M3VIKe CDEAHGVI LIKOJ1€ ABNAKOTCA:

elicrnonb3oBaHMe YMEHUIM pas/iMyHbIX BUAOB No3HaBaTeIbHOM AeaTelbHoCTU (HabaoaeHne, SKCNepPUMEHT,
paboTa ¢ KHUroi, pelleHme npobaem u ap.);

e[IpMEHeHNEe OCHOBHbIX METO10B NMO3HaHMA (CUCTEMHO - MHGOPMALIMOHHbINA aHaAN3, MOAENNPOBaHUE,
3KCMEPUMEHTUPOBAHNE U Ap.) A8 U3YYEHUA PA3INYHbBIX CTOPOH OKPY>KaIOLLEN AENCTBUTENIbHOCTY;



eBriafieHMe NHTENNEKTYaIbHbIMU onepauusaMmn - GopMyIMPoBaHME TMNOTE3, aHaANU3, CUHTE3, OLLEHKA,
CpaBHeHMe, 0606LeHNe, cucTeMaTU3aLms, KnaccuduKaums, BbiSBAEHUE NPUINHHO-CNeACTBEHHbIX CBA3EN,
MOMCK aHaNIoTUK- B MEXNPEAMETHOM N MeTanpeaMeTHOM KOHTEKCTaXx;

eYMeHWEe reHepunpoBaTh UIEN U ONPENENATh CPpeAcTBa, HEO6XoAUMbIE ANs peanu3aumn (MposiBieHme
WHHOBALIMOHHOM aKTUBHOCTK);

eYMeHUe onpeaenaTb LeAn, 3a4a4m AeSITElbHOCTU, HAXOANUTb U BbIBMpaTb CPEACTBA JOCTUMKEHUNE LIENN,
peanin30BbIBaThb MX U NPOBOAMTL KOPPEKLMIO AeATENbHOCTM N0 peannsaumnm Leu;

elicrnonb3oBaHMeE PasfIMYHbIX UICTOYHUKOB A5 NOJIyYeHUss GU3nYecKon MHbopMaLuu;
eYMeHMe BbICTpamBaTh 3GDEKTUBHYIHO KOMMYHUKALMIO

MpeaMeTHble pe3ybTathl. B pesynbrate UsyyeHus yuebHoro npeameta «Pr3mKa» Ha YPOBHE CPeHEro

obLero obpasoBaHus:
BbINYCKHUK Ha yrly6/1eHHOM YPOBHE HayumuTCS:

-06BACHATL U aHAaIM3UPOBATb POJIb U MECTO GU3INKKN B GOPMUPOBAHUM COBPEMEHHOIM HaYYHOM KapTUHbI
MMPa, B Pa3BUTMM COBPEMEHHOMN TEXHUKMN U TEXHOIOTUIA, B MPAKTUYECKON AeATeNbHOCTM JIIoAeN;

—XapPaKTepPM30BaTb B3aMMOCBA3b MeXay ¢M3MKOI>'I N APpYyrmMun eCtTeCTBEHHbIMU HayKaMU;

-XapaKTeEPU30BaTb CUCTEMHYIO CBA3b MEX/1Y OCHOBOMO/IAraloMMmM HayYHbIMU MOHATUAMM: MPOCTPAHCTBO,
BpeMs, MaTepus (BELLECTBO, Noe), ABMXKEHUE, CUNA, SHEPTUS;

-MOHUMATb M OBBACHATb LENOCTHOCTb GU3MYECKOI TEOPUM, Pa3IMiaTb FpaHuLbl €€ MPUMEHNMOCTU U
MECTO B psify ApYrmx GpU3MYECKUX TEOPUIA;

-BNajEeTh NPUEMaMM NOCTPOEHUS TEOPETUYECKUX J0Ka3aTe/IbCTB, a TaKXKe NPOrHO3UPOBaHUS
0COBEHHOCTEN NPOTEKAHUSA GUBNYECKUX ABAEHWUI U NPOLLECCOB HA OCHOBE MOYYEHHbIX TEOPETUYECKUX
BbIBOJOB U JOKA3aTeNbCTB;

-CaMOCTOSITE/ILHO KOHCTPYMPOBATh 3KCMEPUMEHTAJIbHbIE YCTAHOBKM AJ151 TPOBEPKM BbIABUHYThIX FMMOTES,
pPaccYnTbIBaTh aBCOJIIOTHYIO U OTHOCUTE/IbHYHO MOTPELLHOCTY;

—CaMOCTOATEJ/IbHO NJ1IaHNPOBaTb U NPOBOAUTb d)M3M‘-IeCKMe 9KCNEPUMEHTDI;

-peLlaTb NPaKTUKO-OPUEHTUPOBAHHbIE KaYeCTBEHHbIE M pacyeTHble GU3NYECKME 3a43a4M C OMOPON KaK Ha
N3BECTHble GU3NYECKME 3aKOHbI, 3aKOHOMEPHOCTU M MOAENM, TaK U Ha TEKCTbI C U3ObITOYHOMN
nHbopmMaumen;

-06BACHATb rPaHULbI NPUMEHEHUS U3YYEHHbIX GUINYECKUX MoJenen NpU pelleHnn GU3NYECKUX 1
MeXnpeaMeTHbIX 3a4ay;

-BblABMraTb rMNOTE3bl HA OCHOBE 3HAHMS OCHOBOMOAAraLWMX PU3IMYECKMX 3aKOHOMEPHOCTEN M 3aKOHOB;

—XapaKTepM30BaTb rnobanbHble I'Ip06fleMbI, crodawmMe nepen 4eaoBe4eCTtBoM: aHeEpreTn4eckmne, CoblpbeBble,
JKoJiornyeckune, n pojib ¢M3MKM B pelweHnn aTnX I'IpO6J'IeM;



-06BbACHATL NPUHLMMbI PabOThl U XapaKTEPUCTUKU U3YHEHHbIX MaLUUH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB;

-06BACHATb YC/IOBUS MPUMEHEHUST PUBUYECKUX MOAENEN NPU PELLEHUM PUSUYECKMX 3a4a4, HAXOAMTb
aZleKBaTHYIO Npea/IoXKeHHOM 3a4a4e GU3MYECKYI0 MOAe b, pas3pellaTb NPo6aeMy Kak Ha OCHOBE
NMEIOLLMXCS 3HAHWIA, TaK U NMPU NMOMOLLY METOI0B OLLEHKM.

BbINYCKHMK Ha yr1y6/1eHHOM YPOBHE MOJIy4MT BO3MOXKHOCTb Hay4YnUTbCA:

-NPOBEPATb IKCNEPUMEHTASIbHBIMU CPEACTBAMU BbIABUHYTHIE TMMNOTE3bI, POPMYANPYSA LLESb
NcceloBaHMsA, HA OCHOBE 3HaHMS OCHOBOMOJIAraloLmUX GpU3NYECKMX 3aKOHOMEPHOCTEN N 3aKOHOB;

—OnuncbiBaTb N aHAIM3NPOBATb NOJIYHYEHHYIO B pe3y/ibTaTe NPOBEAEHHbIX d)M3VILIeCKMX IKCNEPMUMEHTOB
MHd)OpMaLI,M}O, onpegendatb €ee 4OCTOBEPHOCTD;

-MOHMMATb N OOBACHSATL CUCTEMHYIO CBA3b MeX Yy OCHOBOMOJ1IararolnMmn Hay4yHbiIM1 NOHATUAMUA:
MPOCTPAaHCTBO, BpeMA, MaTepUA (BeLLl,eCTBO, none), ABMXXEHUNE, CUNa, SHEPTUA,

—pelwaTb 3KCNeEpUMeHTa/ibHbl€, Ka4ECTBEHHbLIE N KOJIMYECTBEHHbIE 3a4a4N OJIMMIMNAHOIO YPOBHA
CJIOXKHOCTU, NCNOJ1b3yA ¢)M3VI‘-I€CKMe 3aKOHbI, a TaKXe YpaBHEHUA, CBA3bIBalOLWNe d)VI3VI‘-IeCKMe BEJ/INYUHDI;

-aHaNN3UpPoBaTb rpaHuLIbl MPUMEHUMOCTU GUINYECKMX 3aKOHOB, MOHMMAaTh BCEOBLLMIA XapaKTep
dyHAaMeHTabHbIX 3aKOHOB 1 OrPaHMYEHHOCTb UCMOJIb30BaHUS YaCTHbIX 3aKOHOB;

-dopMynnpoBaTh 1 pellaTh HOBblE 3a34a4M, BO3SHUKAIOLLIME B XO€ y4EOHO-UCCNe0BaTENBCKOM U
NPOEKTHOM AEATENIbHOCTY;

—YyCOBEPLUEHCTBOBATb I'Ipl/l60pbl M MeToabl nccnenoBaHnAa B COOTBETCTBUMA C NocTaB/E€HHOMN 3a,u,aL|el7|;

-MCNOJIb30BaTh METOAbl MAaTEMATUYECKOTO MOAENNPOBAHUS, B TOM YMC/IE NPOCTENMLLIME CTaTUCTUYECKME
MeTo/ibl A5 06paboTKU pe3y/ibTaToB 3KCNEPUMEHTA.

YuyebHo-MeTOoAMUYECKOE obecneyeHue

C y4yétoM pa3Horo ob6bEMa 4acoB, OTBOAMMbBIX Ha M3yyeHUe GpU3MKM Ha 6a3zoBOM M NPOOUIBLHOM
YPOBHE, a TaKXXe Npu yrayb/JieHHOM M3YYeHMW MaTepuana, BO3SMOXHO MHOro-ypoBHEBOE
ncnosibdoBaHne YMK.

Y4ye6HO - METOANYECKMA KOMIMIEKT
1.B.A.KacbsiHOB. ®u3mka. [MpodunbHbIM ypoBeHb. 10 knacc.- M.:lpoda, 2013.
2. B.A.KacbsHOB. ®u3nka. YrnybneHHbIM ypoBeHb. 11 knacc.- M.:[lpoda, 2014.

3. nop, pepakumein .A.A. NMuHckoro, O.®. KabapauHa. dmnsuka. 10 knacc: Y4eOHUK Anga yriy6-neHHoro
nsyyeHus pusmkn.— M.: MpoceelleHune,2007.

4. nop pepakument .A.A. MnHckoro, O.0. KabapanHa. ®usmka. 11knacc: Y4ebHUK gns yrny6-neHHoro
nsyyeHus pusnkun. - M.: MNMpoceelleHme,2007.
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5. .1 4. Makuwes, A.3. CuHakoBa. Pusmka (5 ToMoB): Y4ebHUK AN yraybaeHHOro usydeHmns Gusuku. - M:
Lpoda, 2004dun3smke ana noctynatowmx B TMY. 2011.

6. H0.A.CaypoB. ®usmnka B 10-11 knaccax. Mogenun ypokos. - M.: MpoceelueHmne,2005.
7. B.A.Bonkos. [MoypoyHble pa3pabotkm no ¢pusmke. - M: «BAKO», 2006.

8. H0.C.KynepwrteitH. ®usmnka, onopHble KOHCNeKTbl 1 auddepeHuMpoBaHHbIE 3a4a4u.
- CaHkT-leTepbypr, U3patenbcknin oM «CeHTa6pb»,2004.

9. N.M.Mokpoga. lMoypoyHble nnaHbl. Pusmka, 10 knacc. - Boarorpag, 2005.

10. 'y6aHoB B.B. ®u3umka. 10 knacc: JlabopatopHble pabotbl. - CapatoB: Jlnuein,2005.

11x. B.®. lLinnos.. MNoypoyHoe nnaHupoBaHue. 10-11 knaccebl. - M.: lMpoceeueHue, 2007.

MaTepuan KoMMieKTa MosHOCTbIO COOTBETCTBYET «basoBoi nporpamme no ¢usMKe Ans cpeaHen
06L1e06pa3oBaTe/IbHON LWKOAbI MUHMMAJIbHBIM TPEBOBAHUAM K COoAepyaHuio o6pasoBaHus,
peKkoMeH0BaH MUHUCTEPCTBOM o6pasoBaHusi PO, BkatoueH B PenepaibHblit NepeyeHb U
MCMOJ/Ib3YETCA B SKCMEPUMEHTE MO nepexomy K 12-netHemMy o6pasoBaHuIo.

MNepeyeHb pecypcoB
1. Ha6op o6opyaoBaHMs MO OCHOBHbIM TEMaM

2 Bugeo - matepuan (COBpeMEHHbINA LIKObHbIA 3KCMEPUMEHT) HA BUAEOKACCETaX U SNEKTPOHHbIX
HOCUTENIAX MO BCEM TEMaM.

3. Ha6op Ta6au, (Bce TeMsl).
Cnucok auteparypsbl:
1.2.4. AHenpos, A.l'. ApkaabeB. COOpHMK HOPMAaTUBHbLIX A0KYMeHTOB. ®usuka. - M.: ipoda,2007.

2.B.C. JaHwoweHkoB, O.B. KopwyHoB 1 ap. MporpaMmbl 06L,e06pa3oBaTesibHbIX Yupe-aeHMn. Dusuka.
10-11 knaccel. - M.: MNpoceeleHne, 2005.

3.MN.I.CaeHKo, B.C. laHtowieHKoB 1 ap. MporpamMmbl o6ueobpasoBaTesibHbIX ydypexae-Huin. dusmka. 10-
11 knaccel. - M.: lpoceeleHmne, 2007.

4.1 .A.Msknwes. MNporpammbl gas obweobpasoBaTesibHbIX yupexgeHuin. dusmnka. AcTpo-HoMus. - M.:
Opoda, 2004.

5. N.I.BnacoBa. MeTtoamnyeckoe nocobue: PekoMeHgaummn no CoCTaBAEHUO paboyunx npo-rpamm. OGusmka.
10 - 11 knacchbl. YrnybneHHbI ypoBeHb. - M.:[lpoda, 2014

JaHasg nporpaMmma paspaboraHa B COOTBETCTBUM C ALOKYMEHTAMU ¢
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1.®epepanbHbii 3akoH «O6 obpasoBaHun B Poccuiickon ®epgepaumm» ot 29.12.2012 N 273- O3;

2. ®epepasnbHbIN rocyapCcTBEHHbIN 06pa3oBaTe/ibHbIN CTaHAAPT CpeAHero obuero obpasoBaHms,
yTBEPXAeH MpnkazoM MuUHUCTepcTBa 06pa3oBaHnsa 1 Hayku PO ot 17 mas 2012 r. N 413;

3. dyHaameHTanbHOE sapa coaepykaHus obliero obpasoaHus (Poc. akaa. Hayk, Poc. akag,
o6pasoBaHus; nof peg. B. B. Koznosa, A. M. KoHgakoBa. - 4-e u3g., aopab. - M. MpocseweHne, 2011).

4. NMpuMepHas OCHOBHas obpa3oBaTesibHas NporpaMMa cpeaHero obuiero obpasoBaHus, o00peHa
pelleHueM dpesepasibHOro ydebHo-MeToan4Yeckoro o6beMHeHus no obleMy o6pasoBaHuio (MPOTOKOA OT
28 uoHs 2016 1. N2 2/16-3)

MporpaMma coctaB/ieHa nNo y4yebHukam: B.A.KacbsiHOB «®Pusmka. MpodunbHbIn ypoBeHb. 10 Knacc» U
«®PusnkKa. Yriyb1eHHbIM ypoBeHb. 11 Knacc» n Ha ocHoBe pyHAaMEHTaNbHOIO S4pa CoAep)KaHUa obulero
obpasoBaHUs U TpeboBaHMI K pe3ybTaTaM 00ydYeHus, NpeacTaBaeHHbIX B CTaHaapTe cpefHero obuiero
obpa3oBaHus.

HeobxoanmMocTb pa3paboTKu AaHHOW NMporpamMmbl

®du3smka Kak Hayka O Hambonee o06LIMX 3aKOHaX NPUPOAbI, BbICTYNas B KayecTBe y4yebHOro
npeameTta B LLIKOJie, BHOCUT CYLLECTBEHHbIA BKJad, B CUCTEMY 3HaHUIN 06 OKpy)KawlleM Mupe. OHa
PacKpbIBaeT poOJib HAayKM B 3SKOHOMUYECKOM U KYyJIbTYPHOM pasBUTUM obuliecTBa, cnocobcTByeT
$OPMUPOBAHUIO COBPEMEHHOIO HAy4YHOr0 MWPOBO33PEHMUSI.

[Mpn cocTtaBsieHMN TeMaTUYECKOro MJjaaHMpOBaHKUA COBpeMEHHbIl‘/’I YYUTENb ¢M3MKM ob6s3aH N3YyYUTb:

o depepanbHbI KOMMOHEHT rOCYyAapCTBEHHOro ctaHgapta 2004r.;
e  ®depepanbHbii 6GA3UCHBIN YY4E€OHbIA NAaH;
®  YyebHble naaHbl CBOEro 06pa3oBaTE/bHOIO yUYpexXneHus.

Ha ceHTs6pb 2012 ropa:

- no ®egepanbHoMy 6a3MCHOMY y4ebHOMY MnaHy, 6a30BbIM YPOBEHL - 2 Yaca, NPOPUIbHbIN -5
4acos;

5- no y4yebHoMy nnaHy TPTJI- 5 yacoB B Hepento.

Taknm 06pa30M, BO3HUKNA HEO6XOAMMOCTb B COCTaBJ1IEHUU MO,EI,Md)VILI,MpOBaHHOﬁ nporpamMmMsl.

HoBu3Ha, aKTYaNbHOCTb

[lo nocnenHero BpeMeHu nepeas CTyneHb Kypca ¢usmku (7-8 Knacchbl) urpana B OCHOBHOM
posib 6a3bl 4S9 nocaemdyrowmx KypcoB ¢dusmkm (9-11knaccol) n actpoHomMum (11 knacc). Tenepb
cuTyaums mameHunacb. 10-11 knaccbl 6yayT pabotatb B yC/0BUSAX NpodunbHom guddepeHumaumu,
No3TOMYy M3yyeHue GU3MKM B Pa3/IMYHbIX LWKOJaX OyaeT MpomcxoguTb MO pasHbIM nporpaMmmam. B
3TUX YCNOBUAX Kypc GU3MKM B CTapLUMX Kaccax MpuMobpeTaeT HOBOe 3HavyeHue: GopMMpoBaHue
06LMX Yy4EOHbIX 3HAHUI U YMEHUI, 0600LEHHbIX CNOCOOOB y4ebHOM U NO3HaBaTE/IbHOM AeATe/IbHOCTH.
[aHHas nporpamma, npegycmatpmsatollas 5 yaco ans nsyveHus ¢pmsmkn B 10 n 11 knaccax, no3Bonser
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obecneunTtb cucteMy ¢GyHAaAMEHTaJIbHbIX 3HAHWI OCHOB QPM3NYECKON HAYKU U €€ MPUMEHEHUN ANns
BCEX OOy4YaloWMXCs HEe3aBMCMMO OT MX Oyaywien npodeccum.

Llean nporpammbl:

. dopmMupoBaHue y oby4aroLmxcs:

. 1. yMeHUs BUAETb M MOHMMATb LLEHHOCTb 06Pa30BaHMs, 3HAYMMOCTb GU3NYECKOrO 3HaHUA A1sl Yeno-
BeKa, He3aBUCUMO OT ero NPopeCcCMOHANIbHOM AEATENbHOCTU; YMEHUE pa3nnyaTb GakTbl U OLEHKM,
CPaBHMBATb OLLEHOYHbIE BbIBOAbI, BUAETb UX CBA3b C KpUTEPUSAMU, GOPMYIMPOBATL M O6OCHOBBIBATL
COBCTBEHHYIO MO3ULMIO;

o 2. cUCTeMbI 3HaHUI 0 yHAAMEHTasbHbIX PUINYECKMX 3aKOHAX M MPUHLMMNAX, NEXALWMX B OCHOBE
COBPEMEHHOM PU3MYECKOM KapTMHbI MUpa; HanboJsiee BaXKHbIX OTKPbITUAX B 06/1aCTU PU3MKU, OKa-
3aBLUMX OMNpeaensiolee BANSHUE Ha Pa3BUTUE TEXHUKU U TEXHOIOTMM; METOAAX HAYYHOrO NO3HaHMS
npupoabl;

o 3. LenocTHOro NpeacTaBAeHUs 0 MUpPE U Poan GU3UKK B CO3AaHMM COBPEMEHHOM €CTECTBEHHO-HayY -
HOM KapTWHbI MUPaA; YMEHME OOBACHATL NMoBeAeHUe OOBLEKTOB M MPOLLECCHl OKPYXKatoLen AeNCTBU -
TENIbHOCTU UCMOAb3YA 415 3TOro GU3NYECKOro 3HAHUS;

. OsBnapgeHue:

o 1. yMeHUsIMU MPOBOAMUTbL HabAOAEHMS, NJIAHUPOBATL M BbIMOJIHATL 3KCNEPUMEHTLI, BbIABUIaTb rmno-
Te3bl U CTPOUTb MOJAE/NIU, NMPUMEHSATL NOJYYEHHble 3HAHUA NO GU3NKe AN OObACHEHUS Pa3HO06-
pa3HbIX GU3NYECKUX SABJIEHWUI U CBONCTB BELLECTB; NPAKTUYECKOrO MCMO/Ib30BaHMA GU3NYECKMX 3HA-
HWUN; OLEHMBATb JOCTOBEPHOCTb €CTECTBEHHOHAY4YHON MHOpMaLu;

. 2. CUCTEMOM Hay4HbIX 3HAHUI 0 GU3NYECKUX CBOMCTBAX OKPY»KatoLero Mmpa, o6 oCHOBHbIX dpusnye-
CKMX 3aKOHaX M 0 CNocobax UX UCMOIb30BaHUSA B MPAKTUHECKON KU3HU;
o Mpuob6pemeHue 06y4aOWMMUCS OMNbITa Pa3HOOOPA3HOM AEATENIbHOCTM, OMbITa NO3HAHWUS U CaMOoNo-

3HaHUSA; KOYEBBIX HaBbIKOB, MMEOLWINX YHUBEPCANbHOE 3HAYEHUE AN Pa3/IMYHbIX BUAOB AesTeNb-
HOCTU, -HaBbIKOB peLleHUs NpobaeM, NPUHATUSA PeLleHUid, MOUCKa, aHaan3a u obpaboTkn MHpopma-
UMM, KOMMYHUKATUBHbIX HaBbIKOB, HaBbIKOB M3MEPEHUN, COTPYAHMYECTBA, 3OPEKTMBHOIMO U 6e3-
OMacHOro MCNo/b30BaHMA Pa3INYHbIX TEXHUYECKMX YCTPOWCTB;

. pasBumue nosHaBaTeJ IbHbIX MHTEPECOB, MHTE/INEKTYaIbHbIX M TBOPYECKUX CMNOCOBHOCTEN B Npolecce
npnobpeTeHns 3HaHUM U YMEHUI Mo GU3MKE C UCMOJIb3OBAHUEM Pa3/IMYHbIX UCTOYHMKOB MHPOpPMa-
MM M COBpEMEHHbIX MHGOPMALIMOHHbIX TEXHOJIOTUI;

o BOCnUMaAHue y6exxaeHHOCTM B BO3MOXHOCTU MO3HAHWUS 3aKOHOB NMpPUpPO/bl; MCMOb30BaHUA A0OCTU-
YKEHUI GU3NKKM Ha B1aro pasBUTUS YENOBEYECKOW LIMBUIM3ALMU; HEOBXOAMMOCTU COTPYAHMYECTBA B
npoLEecce COBMECTHONO BbIMOJIHEHUS 3a/a4, YBaXUTEJIbHOIO OTHOLLEHUS K MHEHMIO OMMOHEHTa Npu
obCy)KaAeHUn NpobaeM ecTeCTBEHHOHAYYHOrO COJZEpPXaHWUS; TOTOBHOCTU K MOpasibHO-3TUYECKOWN
OLLEHKE MCMOJIb30BaHMUS Hay4YHbIX AOCTUXEHWUI, YyBCTBA OTBETCTBEHHOCTU 3a 3alLUTY OKPYXKaloLEeN
cpeppbl;

. MCNoJib30BaHUE NPUOBPETEHHbIX 3HAHU U YMEHUI A5 peLleHUs NPaKTUYeCcKMX 3a4a4 NoBceaHEB-
HOM XM3HU, obecneyeHnss 6e30NacHOCTU COBCTBEHHOM YXXM3HM, PaLMOHaIbHOIO NPUPOLOMNOAbL30Ba-
HUS 1 OXpaHbl OKPYXKatoLLLEl cpeapl.

3ajauu nporpammbl:

cbopMMpPOBaTh Y LUKONBLHUKOB 06LLIey4Ye6HbIE YMEHWUA N HABbIKWU, YHUBEPCa/IbHbIE CMNOCOObI AEATENBHOCTU U
KNtoYeBble KoMmneTeHUuuu. MpuopuTeTaMn NS LWKOJIbHOTO Kypca GU3MKM Ha 3Tane OCHOBHOIO O6LEero
obpa3oBaHMa ABAAIOTCA:

lNo3HaBamenbHas gesmenbHOCMb:
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®  KCMOJIb30BaHWE M1 MO3HAHMS OKPYKAIOLWErOo MMPa Pas3/IMYHbIX €CTECTBEHHOHAYYHbIX METO0B:
HaboaeHUe, U3MepeHMe, SKCNEPUMEHT, MOAENIUPOBaHUE;

e bopMMpOBaHUE YMEHUIA pa3iMyaTh GaKTbl, TMNOTESbI, MPUYMHbI, CI€CTBUS, AOKA3aTE/IbCTBA, 3aK0-
Hbl, TEOPUU;

®  0OBNaJleHUe afeKBaTHbIMU cocob6amMu peLleHns TEOPETUYECKUX U SKCMIEPUMEHTAJIbHBIX 3a1ay;

® npuobpeTeHue onbITa BbIABUXKEHUS TUMNOTE3 AN OGBLACHEHUS U3BECTHbIX GAKTOB U SKCNEPUMEH -
Ta/IbHOW NPOBEPKU BblABUraEMbIX TMMNOTES.

NHpopMaLuoHHO-KOMMYHUKAMUBHASA AesmelbHoOCMb:

®  B/lajleHME MOHONOMMYECKONM N ANANOTMYECKON peUbto. CNOCOBHOCTb MOHMMATb TOYKY 3peHUs cobe-
cejHMKa U NpU3HaBaTb NPaBO Ha UHOE MHEHMUE;

®  1ICMOJIb30BaHME A1 PELLIEHUS NMO3HABATE/IbHbIX M KOMMYHUKATUBHbIX 3334 PasfNYHbIX UCTOYHU-
KOB MHPOPMaL UK.

PeciekcuBHasa gesmesibHOCMb:

®  BJlafleHMe HaBbIKaMM KOHTPOJIA U OLLEHKM CBOEN AeATeIbHOCTU, yMEHMEM NPeaBUAETb BO3MOXKHbIE
pe3yibTaTbl CBOUX AENCTBUN:
® opraHusauus y4yebHOI AeATeNbHOCTM: NOCTAHOBKA Len, NaaHMpoBaHWe, onpeaeneHue onTuMasb-
HOro COOTHOLLEHWS LLEeIN U CPeLCTB.

OCO6EHHOCTSAMU U3JIOXKEHUA COAEPIKAHUS KypCa ABASIOTCA:

1. eAUHCTBO U B3aMMOCBA3b BCEX Pa3e/oB PUINKKU KaK pe3y/ibTaT NocaefoBaTeIbHOM AeTanunsaumm npu
M3YYEHUN CTPYKTYPbI BELECTBA OT MaKpo- A0 MUKpoMacluTaboB, 3Bo/IloLMSA BcenieHHoOM, paccMaTpuBaeTcs,
Hao60pPOT, OT MEHbLLUNX K 6ObLIUM;

2. oTCyTCTBME AeneHuns GU3MKM Ha KNaCcCUYECKYH U COBPEMEHHYIO;

3. loKa3aTeIbHOCTb U3/IOXEHNS MaTepuana, 6asmpyloLLasca Ha NPOCTbIX MaTeMaTUYECKUX METOAaxX U
KauyeCTBEHHbIX OLEHKaX, MO3BOISIIOLLNX NMOYYUTb PE3YILTAT;

4, MaKCUMa/lbHOE UCMO/Ib30BaHUE KOPPEKTHbIX PU3NYECKMX MOAENIEN N aHANOTUIA;

5. 0b6cyxaeHue rpaHuL, NPUMEHNUMOCTU BCEX M3YHaEeMbIX 3aKOHOMEPHOCTEN;

6. cnonb3oBaHWE M BO3MOXKHas MHTEpPNpEeTaLUs COBPEMEHHbIX Hay4YHbIX AAHHbIX;

7. pacCMOTpEHUE NPUHLUNA JENCTBUS COBPEMEHHbIX TEXHUYECKUX YCTPOICTB;

8. 06LLEKYNbTYPHbIN acneKT GU3NYECKOTO 3HAHUS, peanm3aLns Uaen MexXnpeaMeTHbIX CBA3EN.

MporpamMma paccumTaHa Ha 340 yacoB (Mo 170 yacoB B rof, No 5 4acoB B Hemento). Y4ebHUKU
3TUX aBTOPOB 3aCNYXXW/JM aBTOPUTET MPU  UCMOJIb3OBAHUM UX B KauyecTBe€ OCHOBHbIX CTabWJIbHbIX
y4ebHUKOB A5 CcTapllen LWKoJbl. B HacTosiee BpeMsi OHWM nepepaboTaHbl B CBA3M C YTBEPXKAEHMEM
O6s13aTeNbHOr0 MUHMMYMa coAepyKaHusl cpegHero (nonHoro) obulero o6pasoBaHus. Tak, Hanpumep B
10 knacc, BkaUMAKM BBefeHue «Pusmka M MO3HaHME Mupa», «MexaHuKa», B 11 knacc - «CTpoeHue
BCE/IEHHOM», 0O6beauHMUAM pa3gesibl «MexaHU4YecKMe W 3/1eKTPOMarHUTHble KosieGaHusa». B pgaHHOM
nporpamMme  ucrnonbsyetrca  anddepeHumaums  ydyebHoro Matepuana (ykasaH MaTepuan  gas
0653aTe/IbHOT0 M [IOMOJIHUTENIBHOTO M3YYEHMS, YKa3aHbl TeMbl KOTOpble M3y4yaroTcs 0630pHO). Mpu
U3/I0KEHMN MaTepuana WCMOJIb3YHOTCA JIOTMYECKUE CBA3M C MaTeEMATUKOM, XnMuen, buonormnemn, OBX.
Tak, Hanpumep, NpU U3ydyeHMM pasgenia «MexaHuKa», HEOOXO4MMO 3HaHME MNMPOM3BOAHOM U MeToha
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HaxoXaeHus naowaan o¢urypbl 06pasoBaHHON TrpadUKOM QPYHKLUM; NPpU U3ydeHUn pasgena «MKT,
TepMoauHaMuKa, AToM, ATOMHOE 51p0», HEOOXOAUMbI 3HAHMSA MO XUMUMN.

11 knacc:

. 3JIEKTPOOANHAMMKA (oKoHuaHue) (58 yacos)
MOCTOSHHbIN 3AEKTPUYECKUI TOK (16 4.), MarHuTHoe nose (20 4.), 31eKTpoMarHuTHas

UHAYKUNA (22 4.).
KOJNIEBAHUA U BOJIHbI (32 yacos)

MexaHuyeckue KonebaHus (4 4.), aneKTpoMarHuTHele KonebaHus (12 4.), npon3BoaCTBO
nepefada M UCMO/Ib30BaHWE 3NIEKTPUYECKON 3Heprum (4 4.).

MexaHuyeckue BOJIHbI (4 4.), 3N1EeKTPOMAarHUTHbIE BOJIHbI (84.).

e OITUKA (36 yaca)
lFeoMeTpuyeckas ontuka (24 4), ceetoBble BoJHbI (12 4.), nsnyyeHume u cnekTpbl (1054)

3/1IEMEHTbI TEOPUN OTHOCUTENILHOCTH (6 u.).

® KBAHTOBAA ®U3UKA (36 yacos)
CBeToBble KBaHThbI (8 4.), aToMHas ¢u3mKa (14 4.), dusmMka aToMHOro

aapa (14 4.), sneMeHTapHble 4Yactuupl (6 4.).

e TIOBTOPEHME (13 4.), PE3EPB (5 4.) u urorosas KOHTPOJIbHAAl PABOTA (4 uaca)

CoaepkaHue nporpamMmbl (TeopeTnyeckuin pasaen)

3. dneKTtpoguHaMmKa 58 yaca

MOCTOAAHHBIN 3neKTpuYecknin Tok(264.). Cuna Toka. 3akoH OMa ana ydactka uenu. Conpo-TUBAEHME.
dnekTpuyeckme uenu. NocnenoBatesibHoOE W NapaniefibHoe COeAMHEHUsI MPOBOA-HUKOB. Pabota W
MOLLHOCTb TOKa. NEKTPOoABMKYLWAsa cuna. 3akoH OmMa ans nosHon uenwu. MNMpasuna Knupxroda.

JNEeKTPUYECKMIA TOK B pas/MyHbIX cpepax(4y.). DNeKTpuYecknii ToK B MeTaslsiax. 3aBUCUMOCTb
COMPOTMBJIEHNS OT TeMnepaTypbl. CBEpXNpPOBOAMMOCTb. [TonynpoBogHuKN. Cob6-CTBEHHas U NpUMeCHas
NPOBOAMMOCTM MOJIYMPOBOAHMKOB, P-n - nepexoa. [1osynpoBoaHN-KOBbIN AnoA. TpaH3UCTop.
DNEKTPUYECKUI TOK B YXKUAKOCTAX. IIEKTPUYECKUIA TOK B BaKy-yMe. DNIEKTPUYECKUIM TOK B rasax.
Mnasma.
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MarHuTtHoe none(204.). Bzaumogeincteme TOKoB. MarHutHoe nosie. MHAYKUMA MarHMTHOro noas u
HanpPs>KeHHOCTb MarHUTHoro noas. Cuna Amnepa. Cuna JlopeHua. MarHMTHble CBOMCTBa BellecTBa.

dneKkTpoMarHuTHas MHAYKUMA(114.). OTKpbITUE 3NEKTPOMArHUTHOM MHAYKuMK. MpaBuno JleHua.
MarHUTHbIA ~ MOTOK. 3aKOH  3JIEKTPOMAarHUTHOW  MHAYKUMW. BuXpeBoe  3fieKTpuyeckoe  nose.
CaMOUHAYKUMS. MHOYKTUBHOCTb. DHEPIUS MAarHUTHOTO MOAS. DNEKTPOMarHUTHoOE rMoJie.

4. Kone6aHua v BoaHbl (30 yacos)

MexaHuuyeckne KonebaHusa(4u.). CeobogHble KonebaHusA. MartemMaTudecKuini  MasTHUK.
FapMoHMyeckme KonebaHusa. AMnaMTyga, nepuod, 4Yactota W ¢dasa  KonebaHuin. BbIHYXOEHHble
KonebaHus. PesoHaHc. ABToKosiebaHus.

dnekTpuyeckne kKonebaHmuA(94.). CBo6oaHble KonebaHua B KosiebaTesibHOM KOHType. Mepuog,
CBOBGOAHBIX 3/IEKTPUYECKMX KoJie6aHUI. BbIHYXAEHHblE KOonebaHus. MepeMeHHbIN 3N1EKTPUYECKMIA TOK.

EMKOCTb M MHAYKTMBHOCTb B LLEMM NEPEeMEHHOro TOKa. MOLWHOCTL B LENM NepeMeHHoro TOoKa.
Pe30HaHC B 3/IEKTPUYECKON LENU.

MNpou3BoAacTBO, Nepegaya M NoTpebneHue 3neKTpuyeckoit 3Heprumn(3u.). FeHepupoBaHue
3/1EKTPMYECKOM 3Heprun. TpaHchopmatop. Nepesaya 31EKTPUHECKON SHEPTUN.

MexaHuuyeckne BoJHbI(64.). MpPoJo/ibHbIE U MonepeyHbie BOJHbIL. [/MHa BOAHbI. CKOpPOCTb

pacnpocTpaHeHUs BOJIHbI. 3BYKOBble BOJIHbI. MHTepdepeHuus BoAH. MpuHUmN MonreHca. Audpakums
BOJIH.

INEeKTPOMarHuTHble BOJIHbI(84.). M3yuyeHne 3/1EeKTPOMArHUTHbIX BOMH. CBOMCTBA 3/1EKTPOMArHUTHbIX
BOJIH. [TpuHUMNbI paguocsasun. TenesuaeHue.

5. OnTtuKa (36 yacos)

CBeTOBblE Ny4YU. 3aKOHbI OTPAXKEHMS U NpenomMaeHus ceeta. lNMpusma. Aucnepcnsa ceeta. opmyna
TOHKOM JIMH3bI. [onydyeHne M306paXKeHMUs C MOMOLLbIO  JIMH3bl. CBET - 3JIEKTPOMArHUTHbIE BOJIHbI.
CkopocTb cBeTa U MeToabl eé€ uaMepeHus. MHTepdepeHuus ceeTa. KorepeHTHOCTb. iudpakums ceeta.
OudpakumoHHas pelwéTka. [NonepeyHoCTb CBETOBLIX BOJIH. [Tonspusaums ceeta. M3nyyeHne M CnekTpsbl.
LLIkana aneKTPOMarHUTHbIX BOJIH.

6. OCHOBbI CMneLuanbHON TeOPUU OTHOCUTENbHOCTM (5 YacoB)

MocTtynatbl TeopuUM OTHOCUTENLHOCTU. MPUHUUMN OTHOCUTESIBHOCTU dnHWTENHA. MOCTOAHCTBO
CKopocTn cBeTa. MpocTpaHCTBO M BpeMs B cneu,maanoﬁ TEOpUM OTHOCUTENIbHOCTU. PensaTuBmucTCKas
ANHaMUKa. CBs3b Maccbl Macchl ¢ 3Heprmel71.
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7. KBaHTOBas ¢om3mnka (36 yacos)

CeeTtoBble KBaHTbI(104.). TennoBoe wusaydeHue. MNoctosHHag [MnaHKa. doToaddeKT. YpaBHeHUe
dnHWTenHa ansa ¢otoadpdekta. POTOHbI.

AtoMHasa ¢umsmka(6u.). CtpoeHune atoma. OnbiTbl Pesepdoppa. KeaHToBble noctynaTtel bopa. Mogenb
atomMa Bogopoaa bopa. TpyaHoctn Teopun bopa. KBaHToBasi MexaHuKa. Tmunotesa ae bponns.
KopnyckynsipHO-BONHOBOM AyanusMm. AundbpaKkums 3NeKTPOHOB. Jlasepsl.

®dusuka atoMHoro sagpa(l4u). MeToabl perucTpauMu 3NeMEHTapHbIX YacTul. PaguoakTUBHble
npeBpaLeHns. 3aKOH pPafgMOaKTUBHOIO pacnafa. dHeprus CBs3M HYK/JOHOB B agpe. [leneHne n cuHTE3
aaep. AaoepHaa sHepreTuka.

dnemMeHTapHble YyacTuubl(64.). EamMHas  ¢msmdeckas KapTMHa MUpa. JeMeHTapHble 4YacTuupbl.
dyHaaMeHTaNnbHble B3auMogencTeus. PusmMka M HayyHO-TEXHUYECKAs PEBOIOLUS.

8. 3HaueHne OU3SUKM ANA O6DBACHEHMA MUpPaA U PasBUTUA MPOU3SBOAUTEJNIbHBIX
cun obuiectea. CtpoeHne BceneHHoit (10 yacos)

EonHas ¢usmyeckas KaptmHa Mupa. CtpoeHne ConHevyHoM cuctembl. Cuctema 3emns - JlyHa.
Obwue ceepeHns o ConHue. OnpepeneHne pacctosiHMM Ao Ten CONHEeYHOM CUCTeEMbl M Pa3MepoB
3TUX HebecHbIX Ten. VCTOUYHWMKM 3Heprum u BHyTpeHHee cTpoeHue CosHua. Pusmyeckas npupoga
3Bé3a. Actepounabl M MeTeopuTbl. Hawa Fanaktuka. MpoucxoxaeHne ranaktmuk mn 3Bésg.

1./labopaTtopHas pabota N21,2 «HabnogeHne AeNCTBUS MarHUTHOrO Mojs Ha TOK. M3yyeHune aBaeHus

3/IEKTPOMArHUTHOM MHIYKLUN»

2. NNabopaTtopHasa pab6ota N23 «OnpepeneHme YCKOPeHMS CBOGOAHOrO MajeHus npuv  MNoMoLm
MasiTHUKa».

3. NlabopatopHas pab6oTa N24 «OnpegeneHMe OMNTUYECKOM CUAbI U GOKYCHOTO  PacCcTOsIHUA

cobUpatoLLLEN JINH3bI».

4. NabopatopHas pab6oTa N25 «/3MepeHne nokasaTens MpesioM/IEHUS CTeKna».

TepMopauHaMuKa. BHyTpeHHsAS 3Heprus. Pabota B TepMoauHaMuke. Konnyectso

2. NabopatopHas paboTta N23 «OnpepeneHne YCKOpeHUs CBOOOAHOrO MafeHMs nMNpu  MOMOLLM
MasTHUKa».

3. JlabopaTtopHasi pabota N24 «OnpegeneHne ONTUYECKOM CUbl U POKYCHOro  pacCTosiHUS
cobupatoLLen SINH3bIY.
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4., NNabopatopHasa pabota N25 «/3mepeHMe nokasatens NPenoMJIEHUS CTEKNa».

Pe3ynbTaTbl OCBOEHUS Kypca

JINYHOCTHBIMU pe3y/ibTaTaMun o6yqum| ¢M3MKe B cpe,u,HelZ LLKOJ1E ABNAKOTCA:

® B UeHHOCTHO-OpUEeHTaLMOHHON chepe- YYBCTBO FOPAOCTU 32 POCCUMNCKYIO GUBNYECKYIO HaYKY, Ty-
MaHU3M, MOJIOXKUTEJIbHOE OTHOLLIEHWNE K TPYAY, LLleNIeyCTPEMIEHHOCTD;
e B tpynosoit chepe - roTOBHOCTb K OCO3HAHHOMY BbIOOpPY AaJibHeNLeNn obpa3oBaTe/ibHOM TPAEKTO-
pum;
®* B no3HaBaTenbHO chepe - yMeHUE ynpaB/iaTb CBOEN NO3HABATENIbHOM AeATE/IbHOCTbIO;
MeTanpegMeTHbIMU pe3yibTaTaMu 06y4eHns GUsnKe cpefHen LWKoe ABASIOTCS:

* Mcrnonb3oBaHWe YMEHUI Pas/iyHbIX BUAOB MO3HaBaTENbHON AeaTeNbHOCTU (HabaloaeHue, sKene-
pUMEHT, paboTa C KHUIol, pelueHune npobsiemM u ap.);
® [lpUMeHeHne OCHOBHbIX METO/I0B MO3HaHMUSA (CUCTEMHO - MHGOPMAaLMOHHBIM aHaAn3, MoJeIMpPoBa-
HUE, SKCMEPUMEHTUPOBAHNE U Ap.) ANS U3YYEHUSA Pa3/IMYHBIX CTOPOH OKPY)XaloLEen AeNCTBUTENbHO-
cTu;
® BnajeHue UHTeNNEKTYa lbHbIMU onepauusMmn - GopMyIMpoBaHUE TMNOTE3, aHaIN3, CUHTE3, OLEH-
Ka, cpaBHeHWe, 0606llieHue, cucTeMaTnsaLms, KnaccuduKaLus, BbisBaeHUEe NPUYUHHO-CNEACTBEHHbIX
CBSI3el, MOMCK aHaJIoMUK- B MEXNPEIMETHOM U MeTanpegMeTHOM KOHTEKCTAX;
* YMeHMe reHepupoBaTb UAEN U onNpeaensTb cpeacTsa, HeobxoauMele Aas peanusaumm (Npossne-
HWE UHHOBALIMOHHOWM aKTUBHOCTW);
* YMeHue onpeaensitb LEeNn, 3ajadym AesTeNlbHOCTU, HaXOAUTb U BblBUPaATb CPEeACTBa AOCTUXKEHUE
Lenn, peann3oBbiBaTb UX U NPOBOAUTL KOPPEKLUIO AeATENbHOCTU MO peasiv3auum Lenu;
¢ |cnonb3oBaHUE PasNYHbIX UCTOYHMKOB AJ1s MNOSyYeHUs Gpusnyeckon uHbopmauuu;
® YMeHMe BbicTpanBaTb 3OHEKTUBHYIHO KOMMYHUKALINIO

MpeaMeTHbie pesynbTaTtbl. B pesynbTate nsyyeHus yuebHoro npeamera «PusmKa» Ha ypoOBHE CpefHEro

obulero obpasoBaHus:

BbINYCKHUK Ha Yr1y6J1€HHOM YPOBHE Hay4uTCS:

-06BACHATb U aHaIM3UPOBATb POJiIb U MEeCTo GU3NKM B POPMUPOBAHMMN COBPEMEHHOM HAYYHOM KapTUHbI
MUpa, B Pa3aBUTUM COBPEMEHHOM TEXHUKM U TEXHOIOTUI, B MPAKTUYECKOMN AesATeNIbHOCTU NH0AEN;

—XapPaKTepMU30BaTb B3aMMOCBA3b MEXAY ¢M3VIKOI‘/'1 N APpYyrmMun eCtTeCTBEHHbIMUN HayKaMU;

-XapaKTepU3oBaTb CUCTEMHYIO CBA3b MEXY OCHOBOMOAraloWMMmN Hay4HbIMWN MOHATUAMM: NPOCTPAHCTBO,
BpeMs, MaTepus (BeLLecTBo, Nose), ABUKEHUE, CUa, SHEPrus;

-MOHMMaTb U OBBACHATL LENOCTHOCTb GU3UYECKON TEOPUM, pasfiMyaTb rPaHULbl €e NMPUMEHUMOCTU U
MECTO B psAy APYrnX GU3NYECKUX TEOPUIA;

-B/1ageTb MNpuemMamMm TMOCTPOEHNA TEOPETUYECKUX [OO0Ka3aTeJIbCTB, a TaKXe MNPOrHo3npoBaHUA
ocobeHHocTeln NPOTEKaHUA CI)M3M‘-IECKMX ABNIEHUIN 1” npoueccoB Ha OCHOBE MOJIYYEHHbLIX TEOPETUYHECKUX
BbIBOLOB N NOKA3aTEJIbCTB;

-CaMOCTOSITE/IbHO KOHCTPYMPOBaTb 3KCMEPUMEHTAJIbHbIE YCTAHOBKU /151 MPOBEPKU BbIJBUHYTbIX FMMOTES,
PaccUUTbIBATh aBCOJIIOTHYIO M OTHOCUTE/IbHYHO MOTPELLHOCTY;

—CaMOCTOATEJ/IbHO MNJ1aHNUPOBATb N MPOBOAUTL d)M3W~IeCKMe 3KCNEPUMEHTbI;
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-pellaTh NPaKTUKO-OPUEHTUPOBAHHbIE KaYeCTBEHHbIE U pacHeTHble GpU3MYECKME 3a4a4M C OMOPOM KaK Ha
U3BECTHble (pU3NYECKME 3aKOHbl, 3aKOHOMEPHOCTM U MOAENN, Tak W Ha TEeKCTbl C M3BbITOYHOM
nHdopmauuen;

-00BACHATb TPaHULbl MPUMEHEHUS U3YYEHHbIX PU3NYECKMX MoAesien NPU pelleHnn PUBNYECKMX W
MeXXnpeaMeTHbIX 3a4a4;

—BblABUIraTb rMNOTE3bl HA OCHOBE 3HAHNA OCHOBOMOJ1arakowWmnx ¢M3M'~IECKMX 3aKOHOMepHOCTel‘/'I N 3aKOHOB;

-XapaKTepusoBaTb rnobanbHble NPo6aeEMbI, CTOSALLME Nepes, Ye/I0BEYECTBOM: SHEPreTUYECKUNE, ChbipbeBbIE,
3KONIOTMYECKME, U PoIb GUSUKN B PELLEHMUN ITUX NPObAeEM;

-00DBACHATL MNPUHUMMBLI PaboTbl U XapaKTEPUCTUKM U3YYEHHbIX MallMH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB;

-06BACHSATL YC/IOBUS MPUMEHEHUSI GUBNYECKUX MOJENEN NMPU pelleHnn GU3MYECKUX 3a4ady, HaxoAuTb
afleKBaTHYI0 MpeA/ioXKeHHOM 3adade OU3MYECKYID Mojenb, paspelatb NpobaeMy Kak Ha OCHoBe
UMEIOLLIMXCSA 3HAHMIA, TaK U NPU NMOMOLLM METOA0B OLLEHKN.

BbINYCKHUK Ha YI1y6J1€HHOM YPOBHE MOJIY4UT BOSMOXXHOCTb HaYyYUTbCA:

-MPOBEPSATb  IKCMEPUMEHTAJIbHBIMU  CPEACTBAMU  BbIABUHYTble  rUMNoTesbl, GOpMyanpys  LEeb
uccnefoBaHNs, Ha OCHOBE 3HaHMSA OCHOBOMOIAratoLLMX GPU3NYECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;

-OMUCbIBATb M aHa/IM3MPOBAThb MOJIYYEHHYIO B pesy/ibTaTe MPOBEAEHHbIX GUBMYECKMX 3KCMEPUMEHTOB
nHbOopMaLMIo, ONPeenTh €€ JOCTOBEPHOCTD;

-MOHMMaTb U OBBACHATb CUCTEMHYIO CBA3b MEXAY OCHOBOMOAraloWUMM HayYHbIMU MOHATUSAMMU:
NPOCTPaHCTBO, BpeMsi, MaTepus (BelecTBo, Nose), ABUKEHUE, CUNa, SHEPTUS;

—-pewatb 3KCNepMMeEHTasibHble, KayeCTBEHHblE W KOJIMHECTBEHHbIE 3a4a4n OJIMMIMNAAHOIO YPOBHA
CJZIOXXHOCTU, UCNOJ1b3yA ¢M3qucme 3aKOHbI, a TaKXe YpaBHEHUA, CBA3bIBalOLWNe d)VI3l/l‘-IeCKI/Ie BEJ/INYNHDI;

—aHa/M3NpPOBaTb TpPaHUUbl NPUMEHNMOCTU (I)M3W-leCKMX 3aKOHOB, MNOHUMATb BCGOGLLI,MVI XapaKTep
dDYH,EI,aMEHTafIbeIX 3aKOHOB U OIrpaHNY€HHOCTb UCIMOJZIb30BAHUA YaCTHbIX 3aKOHOB;

-dopMynnpoBaTb U pelaTb HOBble 3afayM, BO3HUKAKOLWME B XOJe Y4eBHO-UCCNEe0BaATENBCKON WU
NPOEKTHOM AesATebHOCTH;

—-yCOBEPLIEHCTBOBATb I'IpM60pr N MeToabl nccnenoBaHma B COOTBETCTBUN C NocTaBAEeHHOMN 3ap,aqel?1;

-UCMOJIb30BaTb METO/ bl MaTeMaTUYEeCKOro MOJe/IMPOBaHMUs, B TOM 4YMCae MPOCTENLLME CTaTUCTUYECKME
MeTOo/ibl A1 06PabOTKM pe3ybTaTOB SKCNEPUMEHTA.

YyebHO-MeToAmnyeckoe obecnevyeHue
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C y4éToM pa3Horo o6bEMa 4acoB, OTBOAUMBIX Ha M3ydyeHMe OU3SUKM Ha 6a30BOM U NPodUIbLHOM
YPOBHE, a TakXe npu  yraybsieHHOM  UM3y4eHMM  MaTepuasna, BO3SMOXHO  MHOroypoBHEBOE
nucnonb3oBaHne YMK.

Y4yebHO - METOANYECKUIMA KOMMAEKT

1.B.A.KacbaHOB. ®unsuka. [podunbHbIn ypoBeHb. 10 Knacc.-
M.:Apoda, 2013.

2. B.A.KacbsiHOB. ®u3nKa. YraybneHHbIM ypoBeHb. 11 knacc.- M.:[lpoda, 2014.

3. nop pegakuunen .A.A. NMuHckoro, O.®. KabapgnHa. ®um3nka. 10 knacc:
Y4yebHuk ona yrnybneHHoOro nsydeHumsa pusmkun.- M.: NMpoceewteHne,2007.

4. nopn pepakument .A.A. MnHckoro, O.®. KabapanHa. ®usuka. 11knacc: Y4ebHUK gns yrnybneHHoro
nsydeHumsa eémusmku. - M.: MpoceeweHne,2007.

5. .I.4. Makuwes, A.3. CuHsakoBa. Pu3unka (5 ToMoB): Y4e6HUK 4119 YrayBAeHHOro UsydyeHns GpUsmnku. - M:
Opoda, 2004dum3unke ana noctynarowmx B TMY. 2011.

6. H0.A.Caypos. ®mnsmnka B 10-11 knaccax. Mogenun ypokos. - M.: MpoceeleHmne,2005.
7. B.A.BosnkoB. [Moypo4Hble pa3paboTtkm no ¢usuke. - M: «BAKO», 2006.

8. F0.C.KynepluteiH. ®ur3mka, ornopHble KOHCMEKTbl U aAnddepeHUUpoBaHHbIE 3a4ayu.
- CaHkTt-leTepbypr, spaTensckuin aoM «CeHTa0pb»,2004.

9. N.N.Mokposa. MNoypoyHbie naaHbl. Pusmka, 10 knacc. - Boarorpag, 2005.

10. 'y6aHoB B.B. ®usumka. 10 knacc: JlTabopaTtopHble pabotbi. - CapatoB: Jlnuei,2005.

11x. B.®. lLUunos. NMoypoyHoe nnaHupoBaHue. 10-11 knaccebl. - M.: MpoceeweHune, 2007.

MaTepuan KOMMJEKTa MOJIHOCTbIO COOTBETCTBYET «ba3oBoi nporpamMme no o¢usuMKe Ans cpeaHen
06Lleobpa3oBaTe/lbHOM  LKOJAbI  MUHUMAaNbHbLIM  TPEBGOBaHUAM K  cofep)kaHuio  o6pasoBaHus,
peKoMeHAoBaH MWHUCTEPCTBOM  06pasoBaHus PO, BkaoueH B ®degepanbHbli  MepevyeHb U
MCMO/b3YeTCs B 3KCMEPUMEHTE MO nepexofly K 12-neTHeMy o6pasoBaHuIo.

lNMepeyeHb pecypcoB
1. Habop o6opyaoBaHUA MO OCHOBHLIM TEMaM

2 Buaeo - MaTepuan (COBPEMEHHbIN LLKOJIbHbIN 3KCMEPUMEHT) Ha BUIEOKACCETaX M 3JIEKTPOHHbIX
HOCUTENSX MO BCEM TEMaM.

3. Ha6op Tab6au, (Bce TeMsl).
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Cnucok nurtepartypsbl:

1.2.0. OHenpos, A.l'. ApkagbeB. COOPHUK HOPMaTUBHBIX AOKYMeHTOB. Pusmka. - M.: [ipoda,2007.
2.B.C. aHtoweHkoB, O.B. KopwyHoB n gp. lNporpammbl 0bLieobpasoBaTesibHbIX yupexaeHuin. dusn-
Ka. 10-11 knacchbl. - M.: lNMpoceeweHmne, 2005.
3.M.I.CaeHko, B.C. laHtowieHKkoB U ap. MNporpaMmsbl 06Le06pa3oBaTeNbHbIX yupexaeHuin. dusmka.
10-11 knaccel. - M.: MNpocBelleHne, 2007.
4.T . A.MsaKkuwwes. MporpaMmmbl A8 0bLeobpa3oBaTebHbIX yupexxaeHuin. dusuka. ActpoHoMust. - M.:

Opoda, 2004.

5. N.I.BnacoBa. MeToanyeckoe nocobue: PekoMeHaaLmMmn No COCTaB/IEHMIO PaboUmx NporpamMm.
6.Punsuka. 10 - 11 knaccbl. YrnybaeHHbIn ypoBeHb. - M.:[lpoda, 2014

11knacc (170 yacoB, 54acoB B HeAeNto)

AneKTpoamMHaMuKa (npoaomxKeHue, 584yacos)

MocTosAHHbIN 31eKTpHYecKuin ToK (15 yacos)

1/1 NoBTOpEHUe

DNEKTPUYECKMI TOK XapaKTEPUCTUKM U 3aBUCUMOCTH
3/1EKTPUYECKOro ToKa. 3akoH Oma.

-MoBTOPATL U 060LLLaTL MaTepuan;

-COCTaBNATb 0606Latowme Tabanybl.

2/2 3akoH Oma g
3aMKHYTOM Luenu

3aMKHyTas Lenb C 04HUM UCTOYHMKOM TOKa.
HanpasneHne ToKa Ha BHYTPEHHEM W BHELUHEM
yyacTKax uenu. BHyTpeHHee conpoTusieHne
MCTOYHMKA. 3akoH OMa ang noaHom uenu. Cuna Toka
KOPOTKOTO 3aMbIKaHMS.

JemoHcmpauuu: 3[1C BHYTpeHHee CoONpoTMBJIEHNE
MUCTOYHMKA; 3aBUCUMOCTb HaMpsXXeHUs Ha 3aXKnMax

NUCTOYHUKA OT Harpy3ku,; onpeaeneHne BHyTpeHHero
conpotnBieHUA.

-bopMynnpoBaTb 3aKoH OMagns
3aMKHYTOM Uenu;

-HabntopaTth 3aBMCMMOCTb
HanpsXXeHUs Ha 3a)KMMax UCTOYHUKA
OT Harpysku;

-paccynTbiBaTb NapaMeTpbl Lenu ¢
MCNoJIb30BaHMEM 3aKoHa OMa.

3/3 JlabopatopHas pa6oTa
Ne1

NabopatopHas paboTa «M3yyeHne 3akoHa OMa ans
NoJIHOM Lenn»

-usamepstb 31C u BHyTpeHHee
CONpPOTMBAEHNE UCTOYHMKA TOKa;

-HabaoaaTh M 0606WaTh B NpoLecce
3KCNepuMeHTa.

4/4 3akoH OMa ans
3aMKHYTOM Lienum ¢
HECKOJIbKUMMU
MUCTOYHUKAMMU.

MocnepoBaTenbHOE U Napassie/ibHOe CoOeMHEHUE
MCTOYHMKOB TOKa. PacyéT cu/ibl TOKa M HanpsiKeHus
B 3JIEKTPUYECKMX LLEMSIX C HECKOJIbKMMMU
MCTOYHMKaMM TOKa. MpaBuna Kupxroda.

JemMoHcmpauuu: coegnHeHne NCTOYHUKOB.

-BbINOJIHATb PACYE€TbI CUJ/IbI TOKA U
HaNpsYXeHMS Ha ydacTKax
3NIEKTPUYECKMX LLENEN C MOMOLLLbHO
3akoHa OMa u npasuna Knpxrooda.

5/5 N3smepeHue cubl ToKa

LindbpoBbie 1 aHaNOTOBbIE 3/IEKTPUYECKME NPUBOPSI.

-onpeaenAatb ueHy neneHuna
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U Hanps>XeHus.

AMniepMeTp 1 BoAbTMETP. BkatoyeHne npnbopos.
LLyHT n go6aBOYHOE CONPOTUBJIEHME.

LemoHcmpauuu: NMoabop WyHTa K aMrnepMeTpy u
[06aBOYHOr0 CONPOTMBAEHUS K BOJILTMETPY.

npnbopos;
-U3MepSITb BE/IMYUHDI;

-PacCcinUTbIBATb 3HAYEHUA LUYHTa U
,EI,O6aBO'~lHOFO ConpoTmBaEHUA.

6/6 CMellaHHoe
coeguHeHne

DIeKTprYecKme cXxeMbl C nepemMbliykaMu. TOUKKM €

PaBHbIMU MOTEHLMATaMUN B INNEKTPUHECKUX CXEMAX.

MocCTUK YUTCTOHa.

[eMOHCTpauum: MoCTUK YUTCTOHA

-MPUMEHSITb MONYYEHHbIE 3HAHUA K
peLleHuto 3a4a4;

-paccinTbIBaTb CONPOTUBIEHUA
CMeLllaHHOro coeanHeHuA;

7/7 PewieHue 3aga4

PeweHune 3apa4 Ha pacyeT WyHTa K ,EI,OGaBOLIHOFO
conpotnBieHUA

-MPUMEHATH NOJIYYEHHbIE 3HAHUA K
peLieHunto 3aa4

8/8 MNepepaua
3N1eKTPO3HEeprum ot
MCTOYHMKA K noTpebuteto.

MaKcuManbHas MOLWHOCTb, NepefaBaemas
notpebutento. Motepm MOLWHOCTM B NOABOAALLMNX
NnpoBOAaX.

-BbIACHATb YC/10OBUE COrJ1aCoBaHUA
Harpyskmn UCTOYHUKa.

9/9 PeweHue 3agay

PelweHune 3apa4 Ha 3aKoH [)koyns-JleHua n pacyér

noTepb MOLLHOCTU NpW Nepeaaye 3/1eKTPo3HEPTUN.

-NMPUMEHSITb MOJTly4YeHHbIe 3HaHWUS K
peLleHuto 3a4a4.

10-11/10,11
J/IeKTPUYECKUI TOK B
pa3nyHbIX cpeaa,

DNEKTPONUTBI. DNIEKTPONUTUYECKAN ANCCOLMALMS.
3akoH ®apages. MNpuMeHeHue 31eKTponnsa.
MonynpoBoaHUKN. COBCTBEHHAs U NPUMECHas
NPoBOANUMOCTb. [INoA,. dNEKTPUYECKUIA TOK B

BaKyyMe. [a30Bbili pa3psg,. CBEpXNpoBOAUMOCTb. .

Kputnyeckas teMnepatypa. OTanume ABUXKeHUS
3aps/0B B NPOBOAHUKE U CBEPXMPOBOHUKE.
KynepoBckue napbl.

JeMoHcmpatuu: 3NeKTpoan3 MeJHOro Kyrnopoca;
ra3oBbIl pa3ps C NOMOLLbIO 31eKTPOdOpPHOM

MallIUHbI; 31IEKTPONYYEBas TPYOKa;

AnoL,

-NpUBOANTL NPUMEPLI MPUMEHEHMS
3/1IEKTPUYECKOTO TOKA B Pa3/INYHbIX
cpepax;

-OMMnCbIBaTb ABNEHUSA C
NPOBOAMMOCTbIO B Cpeax;

-bOpMyNINPOBaTh 3aKOHbI;

-3HaTb CBOWMCTBA NPOBOANMOCTU
TOKa;

-00BACHATL YCTPOMCTBA M MPUHLMN
LENCTBUA anojaa, KNHeCKona;

- NPeACTaBAATb OT/IMYME ABUNKEHUS
3apsA0B B NPOBOAHUKE U
CBEPXMPOBOAHUKE.

12-13/12-13 PelwueHune
3agay

MoAroToBKa K KOHTPOJIbHOM paboTe.

-NMPUMEHSITb MNOly4YEeHHble 3HAaHWUSA K
peLueHuio 3a4a4

14,15/14-15 KoHTponbHas
pa6orta N21

KoHTponbHas pabota «3akoH OMa /18 3aMKHYTOM
uenu»

-MPUMEHUTb NOJYYEHHbIE 3HAHUS K
peLleHuno 3aa4

MarHuTtHoe none (20 yacos)
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16/1 MarHutHoe
B3auMopgeicTeme.
MarHuTtHoe none
3/1EKTPUYECKOrO TOKa

[TocTosiHHbIE MarHuTbl. MarHuTHoe noae. Cnnosble
JIMHUM MarHUTHOrO Nons. BekTop MarHMTHoOmM
MHAYKUUK. HanpaBsieHMe BEKTOpa MarHUTHOM
MHAYKUuK. MNMpaBuno bypaBymKa.

-HaboaaTh B3aUMOENCTBUE
NOCTOSIHHbLIX MarHUTOB;

-HaGﬂ}OAaTb OnbITbl, AOKa3blBakOWNeE
cyuieCctBoOBaHME MarHMTHOIro TOKa;

-NpUMEHATL NpaBuIo BypaBunKa A
TOKOB

17/2 JINHUM MarHUTHOM
MHAYKUUU

JIMHUN MarHUTHOM MHAYKUMWU. MarHuTHoe nose —
Buxpesoe. OnbIT dpcTeaa. N'mnoTtesa Amnepa.
3eMHOM MarHeTmnsm.

JeMoHcmpauuu: [eMOHCTPaLna MarHUTHOIo Nons

-onpeaensTb HanpaeaeHUe IMHWUIA
MarHUTHOM UHAYKLMMU, UCNONb3YS
npaBuso 6ypaBymKa.

18/3 [leiicTBMe MarHUTHOIoO
noss Ha NPOBOJAHUK C
TOKOM

3akoH Amniepa. MpaBuno neBom pyku. Moaynb
BEKTOPA MarHUTHOM MHAYKUMU. EanHMLa
M3MepEeHUst MarHUTHOM MHAYKUUK. B3aumoaencrTeune
3/IEKTPUYECKNX TOKOB.

JemMoHcmpauuu: BpaweHne NpoBOAHMKA C TOKOM
BOKPYr MarHu1ta; ,D,ei;iCTBME MarHMTHOI o NOJiA Ha TOK.

-HabAaTh M UcCNesoBaThb
[EeNACTBME MarHMTHOrO MO Ha
NPOBOHUK C TOKOM;

-1ccnenoBaTb 3aBUCMMOCTb CUJIbI
AMnepa oT Hanpae/ieHNs TOKa U
BEKTOPA MarHUTHOW UHAYKLUMM;

-HabAaTh M aHAaNN3NPOBaATh
B3aMMO/ENCTBNE NapasfieibHbIX
TOKOB.

19/4 PaMKa C TOKOM B
0/JHOPOAHOM MarHMTHOM
none.

Cunibl, AENCTBYHOLLME HA CTOPOHBI PaMKM.
OpHopoHOe MarHUTHOE MnoJie. BpaluatoLumin
MOMEHT. YCTPOICTBO 3JIEKTPON3IMEPUTENBHBIX
nNpUGOopPOB 1 3N1eKTpoaABUraTeNS.

-06bSACHATb NPUHLMIN AENCTBUS
3/1EKTPOU3MEPUTENBbHbIX MPUOBOPOB
W aNeKTpoaBuraTens;

-BbIMOJIHATb 3KCNEPUMEHTbI C
MOJEeNblo INEKTpoABUraTENA.

20-21/5-6 PewneHue 3agav

PeweHue 3apa4 Ha 3aKoH AMniepa.

-MPUMEHSITb MOYYEHHbIE 3HAHUA K
peLueHuto 3a4a4

22/7 fleiAcTBME MAarHUTHOIO
noss Ha ABWXKYLUMecs
3apsiKeHHble YacTULbI.

Cuna JlopeHua. HanpasaeHue cunbl JlopeHua.

-BbIYMCASATL CUATY, AEMCTBYIOLLLYIO Ha
3IEKTPUYECKUI 3apsf, ABVKYLLUNCS
B MarHMTHOM noJe.

23/8 TpaekTtopuun
3aps>KEeHHbIX 4YacTUL, B
MarHMTHOM noJse

OCO6EHHOCTM ABUXKEHUS 3apXKEHHbIX YacTuL, B
0JHOPOAHOM U HEOAHOPOAHOM MarHUTHbIX MOJISX.

-NpUBOAUTL NPUMEPDI
NCNOJIb30BaHUS 3aPSKEHHBIX YacTUL,
B TEXHUKE.

24/9 Macc-cnekTtporpad 1
LMKNOTPOH.

Macc-cnektporpad. MpnHUMN n3MepeHns Macc
3apsKeHHbIX YacTul,. UnknoTpoH. MpuHuunuansHoe
YCTPOMCTBO LMKJIOTPOHA.

-06BACHATb NPUHLMIN AENCTBUS
Macc-cnekTporpada u UMKIOTPOHa.

25-26/10-11PelwieHne
3agav.

PelleHune 3aa4 Ha Ucnosib3oBaHne GopMyJibl CUNbI
JlopeHua.

-yMeTb onpeaensTb NapaMeTpsbl
TPaEKTOPUN ABUXKEHWNS 3aPSHKEHHOM
YacTuubl B MarHUTHOM MOJE;
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-BbIYUCAATL cuNy JlopeHua.

27/12 MarHuTHbI NOTOK.

AHanormsa ¢ NOTOKOM XWUAKOCTU. MarHUTHbIM NOTOK.
EanHuubl namepeHus.

-NPOBOANTL aHANOTUN MeXAY
MOTOKOM >KMAKOCTU MarHUTHbIM
NMOTOKOM,;

-BblYMCASATb MAarHUTHbIN MOTOK.

28/13 dHeprus MarHMTHOro
nons.

Pa6oTa cunibl AMMepa npu nepemMelleHne
NPOBOAHNKA C TOKOM B MarHUTHOM MoJie.
MNHAYKTUBHOCTb NPOBOAHUKA CTOKOM. JHEPrus
MarHUTHOrO MO, FTeOMEeTPUYECKas MHTEpPNpeTaLms
3HEPrMM MarHUTHOIO MOJISt KOHTYPa C TOKOM.

-3HaTb 3aBMCMMOCTM UHAYKTUBHOCTU
OT reOMeTPUYECKNX Pa3MepPOB U
$OopMbI NPOBOAHUKA, OT MarHUTHbIX
CBOMWCTB;

-3HaTb GOPMYJTY SHEPTUN
MarHMTHOro Mons.

29/14 PelwueHue 3aga4

PeweHue 3agay

-BbIHUCNIATb UHAYKTUBHOCTb
KaTyLWwKH, aHEPTMKO MarHUTHOIro
nonA.

30/15MarHuTHoe none B
BelyecTBe.

[namarHeTkn, napaMarHeTnKn, GpeppoMarHeTuKu.
MarHuTHas NPOHUL,AEMOCTb cpeabl. JuaMarHeTusMm.
[MapamarHeTusm.

-aHa/IM3MPOBaTb OCOHBEHHOCTH
MarHMTHOro noJis B BeEWEeCTBe.

31/16 ®eppomarHeTusm

[loMeHHas cTpykTypa. PeppoMarHeTmKk BO BHELUHEM
none. OcTaTo4Has HaMarHMYeHHOCTb. MNeTas
rmcrepesmnca. Temnepatypa Kiopu.

-NpUBOANTL MPUMEPDI
MCMONb30BaHMsA deppoMarHeTnsma B
TEXHMYECKUNX YCTPOMCTBAX.

32-33/17-18 PelwieHue
3apau.

0606LWWMTb NPONAEHHLIN MaTepman Npu peleHne
3a/ia4 pasIMYHoOro Tmna.

-NPUMEHATb NOJIY4YE€HHbIE€ 3HAaHNA K
peLleHnto 3aJau;

-CUCTEMATU3NPOBATL 3HAHNA O
MarHMTHOM rnose

34-35/19-20 KoHTpoJibHas
N22 paborta

KoHTponbHas paboTta « MarHutHoe nose»

NMPUMEHUTL NOJTy4YeHHbIe 3HAHWS K
peLueHuio 3a4a4

AnekTpomarHeTusm (11yacos)

36/13C B NnpoBOAHMKE,
ABWKYLLEMCSA B
MarHMTHOM roJe.

PaspeneHne pasHOMMEHHbIX 3aps40B B
NPOBOAHUKE, ABUXKYLLEMCS B MarHMTHOM nose. 3[C
MHAYKUMN.

-0MUCbIBaTb MOAE/bHbIN
3KCMEPUMEHT MO pasfefieHUIo
3apsA0B B NPOBOAHUKE,
[OBUXKYLLLEMCA B MarHUTHOM Mose.

37/2 3neKTpoMarHutHas
MHAYKUMS

JNeKTpoMarHUTHas MHAYKUmMsA. 3akoH Papages-
Makceenna (3akoH IMW). Mpasuno JleHua.

JleMoHcmpauuu: sBneHne 31eKTPOMarHUTHOM
UHAYKUMN.

-HabaoaaThb ABaeHne IMU;

-NpUMeHATL NpaBuno JleHua ans
onpeaeneHus HanpasaeHus
WMHAYKLUMOHHOrO TOKa

38/3 Cnocobbl nonyyeHus
MHAYKUWOHHOrO TOKa

OnbITbl ®apages ¢ KaTywKkamu. OnbIT Papages ¢
NOCTOSIHHBIM MarHUTOM.

-HaboAaTh M OGBACHATL OMbIThI
dapages ¢ KaTylKamMu 1
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JeMoHcmpaduuu: nosiy4eHue NocTosHHOro
WHAYKUMOHHOIO TOKa

NOCTOAHHBIM MAarHUTOM

39/4 PelueHue 3apay

PeweHue 3apa4 Ha 3aKkOH M.

-NPUMeHATb 3aKoH IMU gnsa
pelleHns 3apad

39/5 Toku 3aMbIKaHUA U
pa3sMbIKaHus.

CamMouHaykums. OnbiT FeHpun. 34C caMONHAYKUMW.
TOKM 3aMbIKaHMA 1 pa3MblkaHus. Bpems
penakcaumm.

JemMoHcmpauuu: CaMOUHAYKLMA NPU 3aMbIKaHWE U
pPa3MblKaHHE.

-HabAaTb U OOBACHSATD
BO3HWKHOBEHME MHAYKLMOHHOIO
TOKa NpY 3aMblKaHMM U Pa3MbIKaHUU
uenu.

40/6 NabopaTtopHas
pa6oTta N2 2

NabopaTtopHas paboTtab «M3yyeHune aBneHns IMU»

-uccnenoBatb 3aBmcmMoctb S1C
WHAYKLUKW OT CKOPOCTU ABUMIKEHUSA
NPOBOLHWKA, €ro AJIMHbI U MOAY /A
BEKTOPA MarHUTHOM MHAYKUMU;

-HabntoaaTe M 0606LaTh B NpoLecce
3KCNepuUMeHTaIbHOM A,eATeNIbHOCTH.

41/7 PewieHune 3apa4

PeweHue 3apa4 Ha siBNeHWE CaMOUHAOYKUMN.

-MPUMEHATb NOJIYYEHHbIE 3HAHUA K
peLieHmno 3aa4

42/8 Ucnonb3oBaHua MU

TpaHchopmaTop. KoadduumneHT TpaHchopMaumm.
9MW B coBpeMEHHOM TEXHUKE. 3anuncb U
BOCMpOM3BeAEHME NHPOPMALMM C MOMOLLLbHO
MarHUTHOW NIEHTbI.

leMoHcmpauuu: TpaHchopmartop

-NPUBOANTL NPUMEPBI
ncnosab3oBaHms IMU B
COBpPEMEHHbIX YCTPOMCTBAX;

-00BACHATb NPUHLMN AENCTBUSA
TpaHchopmaTopa;

-paccUUTLIBATh HaNPSXKEHME Ha
BXOJ€ M BbIXOe€.

43/9 F'eHepupoBaHue U
nepepaya Ha paccTosiHue
nepeMeHHoro
3/1eKTPUYECKOTO TOKa.

3/[1C B paMKe, BpaLlaloLLENCs B O4HOPOLHOM
MarHMTHOM noJie. FeHepaTop NepeMeHHOro ToKa.

MoTepu 3NEKTPOIHEPTUMN B IMHUSX IJIEKTPONEpesay.

CxeMma nepejaym 3/1eKTPO3HEPrUK NOTPEBUTEIO.

-06bACHATb NPUHLMI AENCTBUS
reHepaTopa nepemMeHHOro ToKa;

-OLIEHMBATb NOTEPU JIEKTPOSHEPTUN
B /IMHUAX dNEKTponepeaayn.

44/10 PelueHue 3apa4

MoAroToBKa K KOHTPOJIbHOM paboTte

-CUCTEMATU3NPOBATb 3HAHUA MO
TEeEME;

-COCTaBAATb TabAnLy 0606LLeHNS;

-NPUMEHATb NOJIY4YE€HHbIE€ 3HAaHNA K
peLweHnto 3aga4

45-46/10-11 KoHTponbHas
pa6orta N23

KoHTponbHas pabota «3MWU»

-NPUMEHUTb NOJIY4YEHHbIE 3HAaHUA

Llenu nepeMeHHoro ToKa (12 yacos).
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47/1 KonebaHue

MoBTOPUTb MexaHU4YecKne KonebaHus

-NPOBOANTL aHANOMMI0 MEXAY
MeXaHUYeCKNUMU KoslebaHUsaMN U
3NEKTPUYECKUMHU

48/2 BeKTOpHble
AuarpaMMmsbl ANs onucaHus
rnepemMeHHbIX TOKOB 1
Hanps>KeHUN.

MpeacTaBneHMe rapMoHNYeCcKoro konebaHmns Ha
BEKTOPHOW AnarpaMmme. MrHoBeHHOe 3HayeHue
BesinumnH. ®asa konebaHuin. ChoxkeHne AByx
KonebaHumn.

-MUCMONb30BaTh METO/I, BEKTOPHbIX
AunarpaMm aas npeacrasaeHus
rapMOHUYECKUX KOJIeGaHUI.

49-50/3-4 Buabl HarpysoK B
Lenu nepeMeHHOoro ToKa

Cuna ToKa B Lleny Npu pas/inyHbIX Harpy3Kax:
pe3ncTop, KOHAEHCATOP M KaTyllKa UHAYKTUBHOCTM.
[eicTBytoLLme 3Ha4YEHMS CUIbI MEPEMEHHOTO TOKa.
PasHOCTb $ha3 MeXay CUIoN TOKA 1 HamnpPsKEHUEM
Npu pasHbiX Harpyskax. CpefiHee 3HayeHue
MOLLHOCTW NepeMeHHOro Toka. AKTUBHOE U
peaKTUBHOE COMPOTUB/IEHMS.

-BbIYUCNIATb ,D,eVICTBerLLI,MG 3Ha4YeHuA
CUJIbl TOKA U HaNpsAXXeHUA;

-BblUMCNATL EMKOCTHOE U
WHAYKTUBHOE COMPOTUB/IEHUS;

-BbIYMCAIATb CPEAHIO MOLLHOCTb
NPy pasIndHbIX HarpysKax.

51/5 PelueHue 3apau.

PelueHune 33424 Ha PacyéT Lenu NnepemMeHHoOro Toka
C pa3HbIMM Harpyskamu.

--yCTaHaBAMBaTb MEXNpeaMeTHble
CBA3N GU3MKM U MaTEMATUKM NpH
peLleHne U rpadUYecKnx 3aaay;

-MPUMEHATb NMNOJIy4YEHHbIE 3HAaHUA K
peweHnto 3aga4.

52/6 CBo6oaHblE
rapMoHuyeckue
Koneb6aHus B
KoJiebaTeIbHOM KOHType.

OHeproobMeH Mexay 31eKTPUYECKUM MarHUTHbIM
noasamu. KonebatenbHbI KOHTYp. YacToTa 1 nepuog,
CBOGO/HbIX FAPMOHMYECKUX KosiebaHuin. Dopmyna
TomcoHa.

-aHa/M3npoBaTb
nepepacnpegeneHme sHeprum npu
KonebaHuax B KonebaTesibHOM
KOHTYpE;

-paccunTbIBaTh NEPUOS, COBCTBEHHbIX
rapMoHUYECKUX KonebaHui.

53/7 Koneb6atenbHbiii
KOHTYp B LLenu
nepeMeHHOro Toka.

BbIHYXAeHHble KonebaHus. BekTopHas anarpamMma
ans konebatenibHOro KoHTypa. MonHoe
COMPOTUBAEHUE KOHTYpa. Pe3oHaHc. Pe3oHaHcHas
KpuBas.

-ONUCbIBATb ABJIEHNE PE30HAaHCa;

-MOYYNTb PE3OHAHCHYIO KPUBYHO.

54/8 PelueHue 3apay

PelueHune 33424 Ha PacyéT Lenu NnepemMeHHoOro Toka
C pa3HbIMM Harpyskamu.

-NPUMEHATb NOJIY4YE€HHbIE 3HAaHNA K
peLweHnto 3aga4

55/9 MpumMecHbIi
noaynpoBOAHUK-COCTaBHas
YacTb 3/IEMEHTOB CXEM.

Owuopa.

Co6cTBEHHAas NPOBOAMMOCTb NOAYNPOBOAHUKOB U
npuMecHas. [IoHOpHble U aKLENTOPHbIE MPUMECH.
MoslynpoBOAHUKOBBIN Anoa,. BonbTaMnepHas
XapaKTepucTuKa. BeinpsmieHne nepeMeHHOro Toka.

-aHa/IN3UPOBaTb MEXaHU3MbI
cob6CTBEHHOMN U NPUMECHOM
NpOBOANMOCTM MOJYNPOBOAHNKOB;

-06BACHATL MEXaHWU3M
0/JIHOCTOPOHHEN NPOBOANMOCTU
anopa.

56/10 TpaH3ucrop

Ycunutenb Ha TpaH3aucTope. KoadpduumeHT
ycuneHus. FeHepaTop Ha TpaH3UCTope.

-06BACHATb NPUHLMM PaboTbl
YCUNUTENSA Ha TpaH3ucTope

57/11 PelwueHue 3aaa4

PelleHune 33,24 Ha pacyéT NnapaMeTpoB

-CUCTEMATU3NPOBATb 3HAHNA NO
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nepemMeHHOro Toka

TEeMe;
-COCTaBAATb TabanLy 0606LLeHNS;

-NMPUMEHSITb MNOly4YEeHHbIE 3HAaHWSA K
peLueHuio 3aaa4

57/12 KoHTponbHas
pa6orta N2 4

KoHTposibHas pabota «[lepeMeHHbI TOK»

-NPUMEHUTb NOJIY4YEHHbIE 3HAHUA

dneKTpoMarHutHoe usay4derme (60 yacos)

N3nyuyeHune n npueM 3aNeKTPoOMarH1THbIX BOJIH (8 yacos).

58/1 3neKTpoMarHuTHble
BOJIHbI

OnbIT lepua. SMB. MaoTHOcTb 3M nons.

-NPOBOANTL aHANIOTUU MeXAY
MeXaHM4yecKumMm dMB un nx
XapaKTepUCTUKaAMMU.

59/2 PacnpocTtpaHeHue
9MB

berywas rapmoHunyeckas SMB. [JanHa BOHbI.
YpaBHEHME HANPSXKEHHOCTU SNEKTPUYECKOrO NoAA U
BEKTOPa MarHUTHOM UHAYKLMU MarHUTHOIO NoAsl.
Monsipuzauns BosHbl. poHT BOJHbI. JTyy.

-HabAAaTh ABNAEHUE NoaspusaLmm
OMB;

-BblHUCNIATbL OJIMHY BOJIHbI

60/3 dHeprus,
nepeHocumas M
BOJIHAMM.

MHTEHCUMBHOCTb BOJIHbI. [1OTOK 3HEPrnn NAOTHOCTb
NoTOKa 3Heprmn 3MB. 3aBUCUMOCTb MHTEHCUBHOCTHU
BOJIHbI OT PACCTOSAHMSA A0 UCTOYHUKA U3NYYEHUS U
€ro 4actoTbl.

-CMCTEMATM3MPOBATb 3HAHUS O
dUBNYECKNX BEJIMYMHAX: NMOTOKU
3HEepruu, NJIOTHOCTb NOTOKa U
MHTEHCUBHOCTb DMB.

61/4 laBneHne n UMNyabe
3MB.

HasneHne DMB. CBA3b AaBNEHMSA C UHTEHCUBHOCTBIO
BOJIHbI. MiIMnynbc 3MB. B3anMocBa3b nmnybca ¢
nepeHoOCMMON BOJIHOM 3Hepruen.

-006BACHATb BO3aeNCTBUE
COJIHEYHOTO MU3/yYEHMS HA KOMETbI,
KOCMUYECKUe annaparbl;

-ONUCbIBAaTb ME€XaHU3M faBJ/IEHUA
OMB.

62/5 Cnektp 3MB

[nanasoH yacToT. [paHWLbl AMaNa30HOB CriekTpa u
OCHOBHbI€ UCTOYHWUKM U3JTYHEHUS KAXKIOTO
[AnanasoHa.

JeMoHcmpauuu: o6HapyXeHne MHPPaKPacHoOro u
YNbTPadUONETOBOrO U3NYYEHNS B CMIEKTPE;

OTpaXXeHne n npesioMsieHne.

-XapaKTepun30BaTb AMana3oHbl
4yacToT cnekTpa 3MB;

-Ha3biBaTb OCHOBHbIE NCTOYHUKU
n3ny4eHums, COOTBETCTBYHOLLUNX
ANana3oHOoB.

63/6 PapuotenedoHHas
cBA3b. PaguoBsellaHue.

[MpuHUMN pagnoceasu. Buabl pagnoceasu.
Mogaynsaums nepefaBaeMoro CurHana.
MpuHUMNanbHas cxeMa nepefartymka.
[leTekTMpoOBaHMe curHana.

-OLeHMBaTb posib Poccun B pasBuTmm
pagmnocBs3n.

64/7 PelueHue 3apa4

PelweHne 3apa4 Ha HaxoXaeHWe AaBNEeHS,
MMIybCa U UHTEHCUBHOCTM DMB.

-MPUMEHATb NOJIYYEHHbIE 3HAHUA K
peLIeHmno 3aa4

65/8 KoHTponbHas pa6bota

KoHTposibHas pabota «M3nydyeHne u npuém SMB.»

-NPUMEHUNTb NOJIy4YEHHbIE 3HAHUA
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FeomeTpuueckas ontuka (24 yaca)

66/1 MpuHumn MomnreHca.
OTpa)eHue BOJIH.

BonHa Ha NOBEPXHOCTM OT TOYEYHOTO UCTOYHUKA.
®poHT BoHbI. MpmHUMnN MNonreHca. HanpasneHne
$pOHTA BOJIHbI. 3aKOH OTPaXKeHUs BOJIH.
O6paTMMOCTb CBETOBbLIX JIy4eit. 3epKasibHOE U
anddysHoe oTpaxkeHue ceeta. M3obpaxeHune
npeaMeTa B 3epKasiax.

-00BACHATL NPAMOINHENHOE
pacnpocTpaHeHWe CBeTa C TOUKM
3p€eHUsi BOJIHOBOM TEOPUU;

-uccnenoBaTh CBOMCTBA
n306paXkeHns nNpeameTa B 3epKae;

-CTPOUTbL N306parkeHne B 3epKane.

67/2 NMpenomMmneHue ceeTa

Mpenomnenue. MNokasaTtenb NpeoMaeHNs cpeapl
(aBCoOMOTHbLIN 1 OTHOCUTENBbHBIN). [MosIHOoE
oTpakeHue.

JleMoHcmpauuu: 3aKoHbl MPeaoMAEHUS; NMOJHOEe
OTpaXXeHne CBETa; NpeIOMJIEHNE B NMPU3ME.

-HaGI’IIO,IJ,aTb npenaomMnaeHne n noaHoe
OTpaXXeHue;

-06GbSACHATL OCO6EHHOCTM
NMPOXOXKAEHUS CBETA YEPES IPaHULLY
pasfena cpep;

-CPpaBHUBATb ABJIEHUA OTPAXXEHUA U
NOJIHOIo OTpaXXeHuA.

68/3 JTabopatopHas
pa6orta N2 3

NabopaTopHas pabota «MN3MepeHne nokasartens
NpenoMaeHUs cTekNa»

-U3MEePATb NMNOKa3aTeJlb
npenoMaeHunsa;

-HabsoaaTh M 0606LaTh B NpoLecce
3KCMEPUMEHTAJIbHON AeSTeIbHOCTU

69-70/4-5 PewueHue 3aga4

PeweHune 3a4a4 Ha 3aKOHbI OTPAXKEHUA U
npeaomMneHuna.

-NMPUMEHSITb MNOly4YEeHHblE 3HAHUSA K
peLueHuo 3a4a4

71/6 Aucnepcus ceeta.

Ouncnepcus ceeta NpunsmMa HetoTOHA. 3aBUCUMOCTb
nokasaTtens NpenoMaeHns OT YacTOTbl BOJIHbI.

JleMoHcmpauuu: nosiy4eHme CnJjoLWHOro cnekrpa.

-Hab1to4aTb AUCMIEPCUIO;

-NPUBOAUTL JOKa3aTebCTBA
3/1EKTPOMArHUTHOM NPUPOAbI CBETA;

-HabntoaaTh pasfioXkeHne 6enoro
CBeTa B CMeKTp.

72/7 MNocTtpoeHue
U306pakeHni n xoga
Ny4yeit Npy NpenoMaeHun
cBeTa

MN306paXkeHne ToYeYHOro UCTOYHMKA. MpoxoXxaeHue
CBeTa Yepes NJI0CKoNapasne/bHyto NAaCTUHKY.
MpenomneHue cBeTa NPU3MON.

-nccnenoBaTtb 3aKOHOMEPHOCTU
ABNE€HUA NpesioMIeHne CBETa;

-CTPOUTb XOp, y4el B
niocKkonapannenbHom NaacTUHe U B
npusme.

73-74/8-9 PewneHue 3agav

0606u1eHMe NpoAEHHOro MaTepuana npu
peLleHnn 3a1au.

-CMCTEMATM3MPOBATb NPOMAEHHbIN
MaTepuan U NPUMEeHsTb Npu
pelueHnn 3agau

75/10 KoHTpobHas
pa6oTta N2 6

KoHTposibHas paboTta «OTpaXkeHue 1 npesaomaeHne
cBeTa»

-NMPUMEHATb 3aKOHbI OTPaXXEeHNA U
npenomMsieHna CBeTa Npu peweHmnmn
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3ajau.

76/11 NInH3bI.

leoMeTpMYECKME XapaKTEPUCTUKN. JInHEHOE
yBeJIMYEHNE ONTUYECKOI CUCTEMBbI. TOHKas JIMH3a.
[NaBHas onTUYecKas OCb U r1aBHas NMJIOCKOCTb
JIMH3bI. TUMbI INH3.

-CUCTEMaTU3NPOBaTh 3HAHUSA O
dU3nYecKomn BeNNUYNHE - INHENHOE
yBeJIMYEeHNe ONTUYECKOMN CUCTEMBI;

-KfaccndUUMpOBaTh TUMbI JINH3.

77-79/12-14 Cobupaiowme
JINH3bI

[naBHbIM GOKyC cobupatroLen nH3bl. POKycHoe
pacctosiHue. OnTuyeckas cmaa AnH3bl. OCHOBHbIE
Nly4n ans cobupatouent MnH3bl. NMoctpoeHue
n3obpakeHni B cobupatoLen nnHse. BoiBog,
$OopMyna TOHKOM NIMH3bI. XapaKTEPUCTUKK
M3006paXKeHun.

JemMoHcmpauuu: NpesioMeHne CBeTa B JIMH3aX;
nonyyeHume M306pa>Keva C NOMOLWbKO JINH3bI

-noay4vyaTtb VI306pa)'KeHVIﬂ C
NOMOLUWbI JINH3;

-CTPOUTBL XOJ, Jlydel B cobupatoLei
JIMH3e 1 n306paxkeHne npeameTa;

-BbIHUCNIATb ONTUYECKYIO CNNY:

-HaxoamuTb rpaduyecKn LEHTP U
r/1aBHbIM GOKYC JINH3bI;

-onpeaensaTb BeIMYMHbI, BXoAsllne
B OT/.

80-82/15-17
PacceuBarowme nH3bI

InaBHbIM OKyC paccemBatowen nH3bl. PoKycHoe
pacctosiHue. OnTuyeckas cma MH3bl. OCHOBHbIE
Jly4n ons paccemBatolen MH3bl. NocTpoeHune 13o6-
pakeHui1 B paccemBatoLleit nnHse. BoiBog, popmyna
TOHKOM NINH3bl. XapaKTEPUCTUKN N300paXKEHUI.

JeMoHcmpauuu: npenomMaeHue ceeta B IMH3ax; no-
JlyyeHue n3o6parkeHns ¢ MOMOLLbIO JINH3bI

-NnoJly4aTb U3006paXeHus ¢
NMOMOLLbIO JINH3;

-CTPOUTb XOA, Ny4el B
pacceunBaloLei MH3e 1
n3obpakeHne npegMeTa;

-BbIHUCNIATb ONTUYECKYIO CNNY:

-HaxoamuTb rpadnyecKn LEHTP U
rN1aBHbIM GOKYC JINH3bI;

-onpeaensaTb BeIMYMHbI, BXoAslmne
B OT/.

83-84/18-19 OnTnyeckue
CUCTEMBI U3 ABYX JINH3

InaBHbIN poKyc cncteMbl. POKYyCHOE paccTosiHme
CUCTEMBI U3 ABYX IMH3. ONTUYECKasi CU1a CUCTEMBI
JINH3.

JemMoHcmpauuu: xo ny4yka cBeTa B MMKPOCKONe u
Teneckone.

-paccumnTbiBaTh GOKYCHOE
PaCcCTOSHUE U ONTUYECKYIO CUNY
CUCTEMBI INH3;

-HaXoAuTb rpadryecKu rnaBHbIN
$OKyC oNTUYECKOM CUCTEMBI.

85/20 lnas, Kak
onTuyecKas cuctema.

CtpoeHue rnasa. Pa3speluarow,as CnocobHOCTb.
AkkoMoaums. 1anbHO30pPKOCTb U 6AN30PYKOCTb,
nedeKTbl 3peHns 1 nx koppekums. PacctosHue
Hauny4Llero 3peHuns. ACTUrMaTmsMm.

-aHa/IN3MpPOBaTb YCTPOICTBO
ONTUYECKOM CUCTEMBI [1333;

-OLeHMBaTb PacCTOAHME HUJTYYLLIErO
3peHus;

-uccneoBaTb M aHANM3MPOBATb CBOE
3peHue.

86/21 OnTnyeckue

Nyna. ONTnyeckMin MMKpPOCKOM, Tefieckon. YrioBoe

-pPaCCynUTbIiBaTb Yr/10BOE yBEJINYEHUNE
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npuéopsl,
yBeIMunBaloLme yron
3peHus

yBesinyeHue npnbopos. O6LEKTUB U OKYASAP.

ONTMYECKUX NPUBOPOB.

-npeacTaBnsTb AOKNAAbI,
npeseHTaLun

87/22 PelwueHue 3aaau.

PelueHue 33434 Ha GOPMYJTY TOHKOW JIMH3bI.

-CTPOUTb N306paXKeHMS B JIMH3AX.

88-89/23-24 KoHTponbHas
pa6ora N°7

KoHTposibHas paboTa «[eomMeTpuyeckas onTmka

BonHoBas ontuKa (12 yacos)

90/1 NHuTepdepeHumsn
BOJIH.

MpUHUMN HE3aBMCMMOCTU CBETOBbIX MY4YKOB.
CnoxeHne BOJIH OT HE3aBUCMMbIX UCTOYHUKOB.
NHTepdepeHums. KorepeHTHble BO/HbI. Bpems n
OJIMHA KOrepeHTHOCTH.

-onpeaensTb yC/IoBUS
KOrepeHTHOCTM BOJIH.

91/2B3aMMHOe ycuieHue u
ocnabneHuve BOJIH B

YCNnoBUsi MaKCUMYMOB U MUHUMYMOB NpU
UHTEepdepeHL MM BOH. F[eoMeTpryeckas pasHOCTb

- O6GBACHSATb YCNI0BMS MUHUMYMOB U
MaKCUMYMOB Npu nHTepdepeHLmm.

NpocTpaHcTBe. X0[Aa BOJIH.
92/3 UHTepdepeHuus OnbIT FOHra. Cnocobbl NoAy4YeHUs KOrepPEHTHbIX -HabAAaTb MHTEPPEPEHLMIO;
cBeTa. MCTOYHUKOB. IHTepdepeHLms cBeTa B TOHKMX

nnaeHkax. lNpocBeTneHmne ONTUKK.

JleMoHcmpauuu: Nosiocbl UHTEPGEPEHLUN OT
6UnpusMbl OpeHens; 4EMOHCTPaLUS Konel,

HbloTOHa; MHTEpdEPEHLIMS CBETA B TOHKMUX MJIEHKAX

-Ha6}1IO,lJ,aTb N aHa/IM3NpPoBaTb
ABNeHUNe.

93-94/4-5 PeweHue 3apay

PelueHue 3aa4 Ha MHTEPdEPEHLMIO.

-MPUMEHATb NOJIYYEHHbIE 3HAHUA K
peLieHuno 3aa4

95/6 OudpaKkums ceeta

HapyLlueHne BosHoBOro ppoHTa B cpese.
Oudpakuusa. Andpakums ceeTa Ha wenu. MNpuHu3mn
lorreHca - ®peHens. 3oHa PpeHend. Ycnosus
ANPPaKUNOHHBIX MUHUMYMOB M MaKCMMYMOB.

JemMoHcmpauuu: Andpakums ot HATU U OT LLEAN.

-HabaaTh ANdpakuUMIo cBeTa Ha
e HUTW;

-onpeaensTb ycnosue
NPUMEHMUMOCTU NPUBAUNKEHUS
reoMeTpuYecKom ONTUKN.

96/7 NabopatopHas
pa6oTta N24

NabopaTtopHas paboTta «HabaogeHne
MHTepdepeHUnn n Andpakunmn ceeTa»

-HabnoaaTb MHTEPPEPEHLMIO Ha
MbINIbHOM NNEHKE;

-HabAaTh ANPPAKLMOHHYIO
KapTUHY OT ABYX TOYEYHbIX
MCTOYHUKOB CBETa Npu
PacCMOTPEHUN NX YEPE3 OTBEPCTUS
pa3Horo agnameTpa;

-0606LLaTb B Npouecce
LesATeNbHOCTH.
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97/8 OndpaKuUoHHas
peLwweéTka.

OcobeHHocTU ANUdPaAKLMOHHOMN KapTUHBI.
OundpakunoHHas pewéTKa. MNepunos pelléTku.
Paspeluatowas cnoco6HOCTb PELETKN.

JemoHcmpauuu: amdpakums ceeta Ha

AndpaKkUMOHHOM peLLETKe.

-onpeaensTb C MOMOLLbIO
AMPPaAKLUMOHHOM PELLETKU rPaHULbI
CNeKTpasibHOM YYBCTBUTEJIbHOCTH
rnasa;

98/9 PelwueHue 3apau

PelueHue 3aa4 Ha AUPPAKLMOHHBIN MaKCUMYM U
MUHUMYM.

-NPUMEHATH YC/I0BUE
AMOPaKLMOHHOIO MaKCMMyMa 1
MUHUMYMa.

99/10J1abopaTtopHas NabopaTopHas pabota «/3mepeHne ANHbI -3HAKOMMUTCS ¢ AUDPaAKLMOHHOM
pa6ora N25 CBETOBOW BOJIHbI C MOMOLLLIO AUPPAKLMOHHOM PELLETKOM KaK ONTUYECKUM
PELETKU. NprM6opPOM U1 € e€ NOMOLLBIO
N3MepAT AJIMHY BOJIHbI;
-0606LaTb Noy4YeHHble pe3yabTaTbl
100/11 O606LLEHNE TEMBI 0606u1eHMe TeMbl «BoNHOBast ONTUKa» CucrematmsmpoBaTb 3HaHWUSA Mo
BOJIHOBOW OMTUKE;
-COCTaBNATb 0606LLEHHbIE TabNULbI;
101/12 KoHTponbHas KoHTponbHas paboTta «BonHoBas ontuka» -NPUMEHATb MOJIy4EHHbIE 3HaHUA K
pa6orta N<8 peLleHunIo 3aau.

KsaHTOBas Teopus 31eKTPOMarHUTHOro usnyuyeHus B sewectse (164acos).

102/1 TennoBoe TennoBoe n3nydyeHue. AGCONOTHO YEPHOE TENO. -boOpMyNnpoBaTb KBAaHTOBYHO
usjlyyeHue CnekTpanbHas NJIOTHOCTb IHEepPreTUYeCcKomn runote3sy [1n1aHKa; 3aKOHbI
cBeTMMOCTU. YabTpaduronetoBas katactpoda. TEMNJI0BOro U3ly4yeHus (BuHa n
KeaHTOBas runotesa MNnaHka. PoToH, ero CredaHa-bonbumMaHa).
dur3nyeckme xapakTepmucTuKu.
JemoHcmpauuu: pacnpegeneHme sHeprum B
CneKkTpe; obHapy)KeHWe KBAHTOB CBETA
103/2 ®oToadpdeKr doTtoaddekT. OnbIThl CTONETOBA. KBaHTOBas Teopus | - Habaoaatb GoTo3dPEKT;

doToadpdekTa. PaboTa Bbixoga. YpaBHEHUE
dnHWTenHa gna ¢otoaddekra. 3aBUCMMOCTb
KMHETUYECKOWM 3HEPTUM SNEKTPOHOB OT HaCTOThI.

JemMoHcmpatuu: BHeWHUM ¢oTo3dPEKT;

3aBUCMMOCTb MHTEHCUBHOCTWN BHELLIHETO
¢doTo3ddeKTa OT CBETOBOro NOTOKa M YacTOThI CBETA;
3aKoHbI poToaddeKTa.

-boOpMyNNpPoBaTh 3aKOHbI
doToadpdekTa;

-paccynTbiBaTb MaKCUMaJIbHYHO
KMHETUYECKYIO SHEPTUIO SN1IEKTPOHOB
npu ¢otoapdekre.

104-105/3-4 PewueHne
3apay

PelueHue 3apa4 Ha UCMONb30BaHMSA YpaBHEHNE
dWHWTeMHa ana ¢otoaddekra.

-GpopMynnpoBaTb ypaBHEHNE
JNHLWTeNHa ana potoaddekTa;

- HAXOAMTb HEU3BECTHbIE BEJIUYMHDI,
WUCNOJIb3y$s YPaBHEHWUS DUHLLTENHA U
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3aKoHbI poToaddeKTa.

106/5 KopnyckynsipHo-
BOJIHOBOI1 fya/Iu3M.

KopnycKynsipHble 1 BOJIHOBbIE CBOMCTBA GOTOHOB.
KopnycKkynsipHo-BoJIHOBOM Ayanusm. Audpakums
OTAe/IbHbIX GOTOHOB.

- NPUBOAUTb A0Ka3aTE/IbCTBA
Ha/Inuns y CBETA KOPMYCKYASIPHO-
BOJIHOBOIO Aya/iM3Ma CBOWCTB;

-aHa/IM3MpPOBaTb OMbIT MO
andpakumm otaenbHbIX GOTOHOB.

107/6 BonHoBble CBOMCTBA
yactuy,

'wnotesa pge bonnsa. CooTHoLWweHNe
HeonpeaeneHHocTel lenseHbepra.

-BbIYMCAATL ANMHY Ae bpoiins ¢
W3BECTHbIM 3Ha4YeHMEM UMIy/bCa.

108/7 CTpoeHue aToMa

OnbIT Pe3epdopaa. MNnaHeTapHas Moaenb aToMa.
Pasmep atoMHoro aapa.

-06cy)kaaTh pesysibTaT onbITa
Pesepdopaa.

109/8 Teopus atoma MepBbii noctynat bopa. MNpaBnao KBaHTOBaHWUSA -06cykaatb GU3NYECKUIA CMbICH
Bogopoaa. op6uT Bopa. DHepreTMyYeckmin CNekTp aTomMa Teopumn bopa;
BO0POAa. JHEPreTUYECKUI ypoBeHb. CBOBOHbIE U
CBSA3aHHbIE COCTOSIHMSA SEKTPOHA. ~CPaBHMBaTL CBOBOAHbIE U
CBSI3aHHblE COCTOSIHUSA 3/IEKTPOHa.
110/9 MornouieHune n DHeprus noHmsauuun. Bropoit noctynat Bopa. Cepumn | --uccnenoBatb IMHENYATbIN CNEKTP

usjlydyeHume ceeta aToMoM.

U3y4eHUs aTOMOM BOA0pPoAa. Buabl nsnyyeHui.
JNnHeyatbii cnekTp. CnekTpanbHbIN aHaIM3 U ero
npuMeHeHue.

JleMoHcmpaduuu: nosiy4eHMe Ha 3KpaHe
JIMHENYATOro CNeKTPa; AeMOHCTpaLMs cnekTpa

MOT/IOWEHNS.

BOAOPOAa;

-PaccHUTLIBATH YACTOTY U AJINHY
BOJIHbI MCMYCKaeMOoro cBeTa npu
nepexo/ie C 0JHOro CTaLMOHAaPHOro
YPOBHS Ha Apyrou.

111/10J1a6opaTtopHas N26

NabopaTopHas pabota «HabnogeHne anHenyaToro
CNeKTpa M CMJ/IOWHONO CNEKTPOB UCMYCKaHWUS »

-Habt04aTb pasHble CNeKTpbI
NCMyCKaHus;

-0606LLaTb B MnpoLiecce
3KCMEePUMEHTAJIbHON AeATENBHOCTMH.

112/11 PeweHue 3aa4

PelueHue 3aa4 Ha pacyéT PpU3MUECKUX
XapaKTepucTnk GOTOHOB M aTOMa C UCMOJIb30BaHUEM
nocTynatos bopa 1 NpaBuaIo KBaHTOBaHMA..

- paccyMTbIBaThb YacTOTY U AJIUHY
BOJIHbI UCMYCKaeMOro cBeTa npu
nepexoje ¢ 0fHOro CTallMOHapHOro
YPOBHS Ha Apyrom;

-MPUMEHSITb MNOly4YEeHHblE 3HaHUA K
peLueHuio 3a4a4

113/12 Nasep

Mpoueccebl B3aMmMoaencTeunst atoMa ¢ ¢oToHOM:
NornioLweHne, CNOHTaHHOE U BbIHYXXAEeHHOoe
n3nyyeHus. Jlasep 1 NpMHLMN €ro gencTBus.
OCHOBHble 0COBEHHOCTU IA3EPHOTO U3NTyHEHMUS.
MpumMeHeHue nasepa.

JlemoHcmpauuu: 06bACHUTL NPUHLMN AEACTBUSA
Nazepa; HabaaTb U3slyyeHue sasepa u ero

OGBACHATL NPUHLMN AENCTBUSA
nasepa;

-HabAaTb M3/lyYeHMe nasepa u
€ro Bo3eNCTBME Ha BELLECTBO.
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BO3/€MCTBME Ha BELLECTBO

114-115/13-14 NoproToBKa
5K KOHTpOJIbHOW paboTe

0606u1eHMe KBAaHTOBOM Teopun IM nsnyyeHus
BellecTBa. PewweHune 3aay.

-CUCTEMATU3NPOBATb 3HAHNUA O
KBaHTOBOM TEOPUN N3Ny4HeHUA;

-MPUMEHATH 3TU 3HAHUA K PELLIEHMIO
3ajau.

116-117/15-16
KoHTposibHasi paboTta N29.

KoHTponbHas pabota «KBaHTOBas Teopus
3/1EKTPOMArHUTHOIO U3/TyYeHNs BeLecTBa»

-MPUMEHUTb NOJIYYEHHbIE 3HAHUS K
peLleHuno 3aa4

®du3unka BbICOKUX 3Heprun (20 yacos)

®dusuka atomHoro aapa (14 yacos)

118/1 CoctaB aTOMHOro
appa

MpOTOH U HENTPOH. MPOTOHHO-HENTPOHHasA MoAe b
aapa. M3oTtonbl. CUabHOE B3anMoAencTeme
HYK/IOHOB. KOMNTOHOBCKas AJIMHA BOJIHbI YacTULbI.
CocrtaB u pasmep saapa.

-onpeaensTb 3apsA0BOe MacCoBoe
YMCI0 aTOMHOrO Aapa No Tabamue
MeHgeneesa.

119/23Heprus cBsA3u
HYKJIOHOB B sigpe.

YaenbHast 3Heprus cBsasu. 3aBUCUMOCTb YAeNbHOM
3HEepPrum cBsA3M HYKJIOHOB B siA4pe OT MacCOBOrO
yncna. CUHTE3 U JenleHne aapa.

-BbIYMC/IATb SHEPrUIO CBS3M
HYKJIOHOB B iApe W 3HEpruto
BbIAE/AOLLYHOCA NMPU S4EPHbIX
pacnajax.

120/3 PelwueHue 3apay

PelueHue 3aa4 Ha pacyéT SHEPTUN CBS3U U
3HEepruu, KoTopas BblaensieTcs Npu AAepHbIX
pacnagax

-MPUMEHSATb MOJIYYEHHbIE 3HAHUA K
peLieHunto 3a4a4

121/4 EctecTBeHHas

PapnoaktMBHOCTb. Buabl paanoakTMBHOCTY:

-BbIHUC/IATb 3HEPTUIO,

PaAUOaKTUBHOCTb. €CTeCTBEHHas U UCKYCCTBEHHAs. PalMOaKTUBHbIN BblAE/IAOLLYHOCA NMPU
pacnaf. dHeprus pacnaja. pagnoaKTUBHOM pacnage;
LleMoHcmMpauuu: MoHU3UpYloLLLee AENCTBUE -BbISIBNISITb MPUYMHbI €CTECTBEHHOW
paguoaKTUBHOE U3/ydeHue; HabatoeHne cnepoB paiM0aKTUBHOCTY.
3apsKEHHbIX YacTUL, B KaMepe BusbcoHa.

122/53aKoH Mepuopn nonypacnaga. 3akoH paguoaKTMBHOMO -onpeaensTb nepuog noaypacnaga

paaMoaKTMBHOIO pacnaaa.

nojypacnaga. AKTUBHOCTb PagMOaKTUBHOIO
BewecTea. EgnMHMLa akTMBHOCTb. PagMoaKTUBHbIE
cepun.

PaAn0aKTUBHOIO 3/1IEMEHTA;

-CpaBHUBATb aKTUBHOCTM Pa3/INYHbIX
BELLECTB.

123-124/6-7 PelueHue
3ajau.

PelleHMe 33434 Ha 3aKOH PaguoOaKTUBHOIO
nonypacnaga.

- MPUMEHATb MOJTy4EHHbIE 3HAHUA K
peLIeHMIO 3aa4;

---yCTaHaBAMBATb MEXMNpPeaMETHble
CBA3N GU3MKM U MaTEMATUKK NP
pelueHun 3aga4

125-126/8-9
UcKyccTBeHHas

[leneHve aaep ypaHa. LlenHas peakums aenexus.
CKOpOCTb LenHoM peakumn. KoapduumeHt

-onpeaensTb NPOAYKTbl AAEPHOM
peakuumn feneHus;
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PaANOaKTUBHOCTb.

pa3MHOKeHUst HEMTPOHOB. CaMoNoAAEePKMBaOLLAS
peakuus aeneHus saep. Kputnyeckas macca.
KpuTnyecknii pasmep akTUBHOM 30HbI. PelueHune
3a4au.

-OLEeHNBATb IHEPrETUYECKUI BbIXOS,
ONsi peakumm JeNeHns, KpUTUYECKYHO
Maccy ypaHa-235.

127-128/10-11
Ucnonb3oBaHue sHeprum
CBAA3U AeNieHus appa.
ApepHas sHepreTuka.
TepMosaepHbI CUHTES.

ApepHbin peaktop. OCHOBHbIE 3/1IEMEHTbI A4EPHOr0
peakTopa 1 Ux HazHayeHune. AToMHas
3NIeKTpoCcTaHuMs. AaepHas 6e3onacHocTb ASC.
TepMospepHble peakuun. TepMosaepHbIA CUHTES.

-aHa/IM3npoBaTh NPO6AEMBI
aaepHoi 6e3onacHoCTy;

-OMMCbIBaTb YCTPONCTBO U NPUHLIUN
pencrtema A3C;

-OLeHMBaTb NEPCMNEKTUBLI Pa3BUTUS
TEPMOSAEPHOMN SHEPTETUKM;

-CpaBHUBATb YNpaBASeEMbIi
TepMosAAEPHbIN CUHTE3 C
ynpaBaseMbIM JeNeHUEM SApa;

- MpeacTaBAATb JOKAAAbI,
npeseHTaLun, coobLLEHNS.

129/12 AApepHoe opyxue.

YcioBME BO3HUKHOBEHUSI HEYMNPaBASIEMOM LiEEMHOMN
peakumn. AToMHast 6omba 1 eé npuHUunManbHas
KOHCTPYKLUS. TPOTUNOBLIA SKBUBANEHT.
BopopopaHas 6omba..

CpaBHUTb KOHCTPYKLUU NMPUHLUN
[enCcTBUA aTOMHOM M BOAOPOAHOM
60M0;

- NPeACTaBAATb AOKNAAb,
npeseHTauun, CoobLLEHUS.

130/13 JNla6opatopHas
paborta N°7

JlabopatopHas «M3ydyeHne B3aMMOAENCTBMS YacTULy,
U sepHbIX peakuuit (no ¢otorpadusam)

-3HaKOMMTCA METOIOM BbIYMCIEHUS
YAEeNbHOro 3apsaa 4acTuLbl Mo
doTorpadum ee Tpeka;

-U3MepsTb U 0606uaTh B NpoLecce
3KCNepuMeHTaNbHOM AeaTeNbHOCTU.

131/14 Buonoruyeckoe
[eiCTBUE paMOaKTUBHbIX
U3NTyYEHUN.

Bo3pgencTeue paanoaKTMBHONO U3/ly4eHMs Ha
BeLLecTBO. [l03a NOroWEeHHOro N3ny4yeHns u eé
eanHuua. KoadppuumeHTt oTHOCUTEIbHOM
610/1I0rM4YeCcKOM aKTUBHOCTU. DKBMBAIEHTHAs A03a
MOrJIOLLEHHOrO U3NTlyYeHNs N e€ eguHULa.
EcTecTBeHHbIN paayaumoHHbIn oH. Bkiag,
Pa3/IMYHbIX UCTOYHUKOB MOHU3UPYHOLLLETO U3/yHEeHUS
B €CTECTBEHHbIN paguaUMOHHbIN GOH.

-onucbIBaTh AeNCTBUSA
PaAMOaKTUBHbIX U3JTyYEHUI
Pa3/INYHbIX TUMOB Ha XXMBOW
opraHusMm;

-06bSACHATb BO3MOXHOCTU
MCNOJ1Ib30BaHNA PaANOaKTUBHOIO
N31y4€HUA B HAaY4YHbIX
ncecnenoBaHUAX U Ha NPakKTUKe.

dneMeHTapHble YacTuubl (6 yacos)

132/1Knaccudumkaums
3/1IeMeHTapHbIX YacTuL,.

dneMeHTapHas Yactnua. PyHaaMeHTasbHble

YyacTuupbl. PepMUOHBI 1 6030HBI. MpuHUMN Mayau.
PacnipegeneHre G¢epMMUOHOB MO SHEPreTUHECKUM
COCTOSIHUAM. AHTUYaCTULbI. PUHUMN 3apsA0BOro

-KnaccuouumMpoBaTh 3/IEMEHTApHbIE
YacTuubl Ha GepMUOHbI U BO30HbI.
YacTumubl M aHTUYACTULbI.
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conpsikeHus. Mpoueccbl B3aMMonpeBpaLLeHus:
AHHUTUAIALMS U POXKIEHUE Mapbl.

133/2J1enToHbl KakK
dyHpaMeHTaNbHblE
YyacTuubl.

AZPOHbI 1 NENTOHbI. JIENTOHHbLIN 3apsj,. 3aKOH
COXpaHeHUs NenTOHHOro 3apsga. Chaboe
B3aMMOAENCTBME IENTOHOB. NEPEHOCYMKU claboro
B3aMMOAENCTBUSA - BUPTYasibHblE YacTULLbI.

- KNaccMpuUMpPoBaTh 3/1EMEHTapHbIE
YacTULbl HAa YaCTULbI, y4acTBYOLIME
B CUJIbHOM B3aUMOJENCTBUMN U HE
YYacTBYIOLIME B HEM.

134/3 Knaccudpukauma m
CTPYKTYpa af,pOHOB.

Knaccndukaums agpoHoB. Me3oHbl 1 6apUOHbI.
Moarpynnbl 6apUOHOB: HYKJIOHbI U TUMEPOHBI.
CTpyKTypa afipOHOB. KBapKM M aHTUKBaPKU.
XapaKTepUCTUKM OCHOBHbIX TUMOB KBapKOB: CMWH,
3/IEKTPUYECKNI 3apsj, GapUOHHbIN 3apsia. 3aKOH
COoXpaHeHuMs 6apuoHHoro 3apsaa. Apomar.

KnaccnduumMpoBaTh afipOHbI U UX
CTPYKTYPY;

-XapaKTepu3oBaTb apoMaTbl
KBapKOB.

135/4 Bsaumogeliicteue
KBapKOB.

LiBeT KBapKOB. LIBETOBOW 3apaj, - XapaKTepucT1Ka
B3aMMOAENCTBUS KBApPKOB.

-nepeyvyncnatb UBETOBbIE 3apAabl
KBapKOB.

136/5 dyHpaMeHTaNbHbIe ®dyHpaMeHTaNbHbIE YacTULLbl: KBAPKM U IENTOHDI. KnaccnuduLmMpoBaTh rOOHbI;
YacTuubl. ®yHpameHTanbHble YacTulbl, obpasytoLme
BceneHHyto. Tpu nokoneHus GyHAaMeHTaNbHbIX -paboTark C TeKCTOM yuebHuka u
Yyactuu,. BzaumopaeicTemne KBapKoB. [H00HbI. NPEACTaBATL MHdOPMaLyio B BUAE
TabamLbl.
137/6 KoHTponbHas KoHTposibHas paboTta «®usnka BbICOKMX IHEPTUIN» -NPUMEHUTb MOJIy4EHHblE 3HaHUA K

pa6oTta N210

peLleHunto 3aa4.

MoBTOpeHue
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