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HosicuuTeIbHAA 3aNIMCKA
PaGouass mporpamma mo ¢gusmke misa 11 kiaacca cocraBieHa Ha OCHOBE CIIEAYIOIIUX HOPMATHBHO-IIPABOBBIX U HHCTPYKTUBHO-METOAMYECKUX
JOKYMEHTOB:
- ®@epnepanbHbii 3aK0H OT 29.12.2012 . Ne 273 —®3 «O06 obpazoBanuu B Poccuiickoit denepanum»
- Ilpukaz3 MunucrepctBa oOpazoBanust Poccuiickoit @enepamuu ot 05.03.2004 Nel089 "OO6 yrBepxkaenuun @DenepanbHOrO KOMITOHEHTA
rocy/1IapCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIEro U cpeaHero (mojgHoro) obuero odpasoanus" (B peaaKkIiuu
npukazoB oT 31.01.2012 Ne69);
- Ilpukaz MunucrepctBa obpaszoBanus Poccuiickoit ®enepanuu ot 07.06.2017r. Ne 506 "O BHeceHMM M3MEHEHHMH B (pemepanibHBIi KOMIIOHEHT
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOINEro M cpexHero (MOJHOro) oomero obpa3oBaHus,
yTBEPkKACHHOTO IipukazoM MunuctepcrBa oopazoBanus PO ot 05.03.2004 r. Ne 1089;
- Ilpuka3z MwunucrepctBa oOpazoBanust u Hayku Poccuiickorr ®enepamum ot 31.03.2014 1. No 253 2006 yrBepxknaeHuH (eaeparibHOTO MEepedHs
y4eOHMKOB, PEKOMEHIOBAHHBIX K HCIOJB30BAHUIO TPU pEaTU3allMi HMMEIONIMX TOCYJapCTBEHHYIO aKKpEAUTAIMI0 OOpa30BaTENbHBIX IMPOrPaMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO O0IIEro, CpeHero oodmero oopazoBanus» ( CO BCeMU U3MEHEHUSIMH )
- [Tonoxenue o cTpyKType, Mopsizike pa3paboTKU U YTBEPKISHUH paboYnX MporpaMM yueOHbIX npeameToB ( kypcoB) negaroros MbBOY CIII Ne 5
- Yueonsrit ian MBOY CI Ne 5 na 2019-2020 y4eOHBIit ro/1.
- [Iporpamma o yueOHomy npenmery «pusuka» st 10 kiacca coctaBieHa Ha OCHOBE IIPOTpaMMBbI CpeiHero (TI0JIHOro) o0Iero o0pa3oBaHus Mo
¢usuke 10-11 kimacc. Aptopsr: JI.O. I'eanenmreiin, FO.U. Jluk, JI.A. Kupuk. (u3 coopruka “TIporpammel st 001e00pa3oBaTeIbHbIX YIpEKIACHUN 7 —
11 xn.” M., [Ipoda 2008 rox)

3agauu o0yueHus:
o Ilpuobperenue 3HaHUIN U yMEHUH JUIS HCIIOJIB30BAHUS B MPAKTUUECKOM ESITEIbHOCTH U MIOBCEIHEBHON KU3HU
e Osnagenue criocobamMu MO3HABaTEIbHOM, MH()OPMALIMOHHO - KOMMYHUKAaTUBHOM U pe(IeKCUBHON AESITETbHOCTH
e OcBoeHue Mo3HaBaTeNbHON, MHYOPMAIIMOHHON, KOMMYHUKAaTUBHOMU, pe(IeKCHBHOM KOMIIETEHIHEH.

Henu usyvyenus ¢pusuku:

e OCBOCHME 3HAHUH O TEIJIOBBIX, dJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHMSX, BEIMYMHAX, XapAKTEPU3YIOLIUX 3TH SIBICHHUS, 3aKOHAX, KOTOPBIM
OHHU MOJYUHSIOTCS, O METOJJaX Hay4YHOTr0 MO3HAHUS MPUPO/IbI U (POpMHUpPOBaHKE HA ITON OCHOBE MPECTaBIEHUHN 0 (PU3NUECKON KapTHHE MUDA;

e OBJIAJICHHE YMEHMUSMHU IPOBOAUTH HAOIIOJCHUS NPHUPOAHBIX SBICHHWH, OMHMCHIBATH M 0000IIATh pe3yabTaThl HAOMIOAEHWH, HCHOIB30BATH
MIPOCThIE U3MEPUTENbHBIE MPUOOPHI AJI U3yUeHUs! PU3NYECKUX SBICHUM; MPEICTaBISTh Pe3yabTaThl HAOIIOACHUM WM U3MEPEHU C TOMOIIBIO
Tabmu1l, rpaduKoB U BBIABIATH HA 3TOW OCHOBE SMITMPUYECKHE 3aBUCUMOCTH; IPUMEHSTD MOJIyYCHHBIC 3HAHUS JUIsl 0OBSCHEHUS pa3HOO00pa3HbIX
MPUPOIHBIX SBJIEHUI U MPOLIECCOB, MPUHIUIOB JEHCTBUS BaXKHEUIINX TEXHUYECKUX YCTPOICTB, ISl pelieHns (pU3nuecKux 3aaad;

e pa3BUTHE MO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B MPOIECCE PELICHHS MHTEUIEKTYAIbHBIX MPoOJieM,
CI)I/ISI/I'-IGCKI/IX 3aaa4 W BBIIIOJHCHHA 3KCIICPUMCHTAJIBHBIX HCCHGHOBaHHﬁ; CHOCOOHOCTH K CaMOCTOATCIIBHOMY HpI/IO6peTeHI/IIO HOBBIX 3HAHHH IO
¢u3nKe B COOTBETCTBHUHU C )KU3HEHHBIMHU MOTPEOHOCTSMU M HHTEPECAMU;



e BOCIHTaHUE YOEXKJIEHHOCTH B IMO3HABAEMOCTH OKPYXKAIOIIEr0 MHpa, B HEOOXOJUMOCTH Pa3yMHOI'O HCIIOJIb30BAHMS JTOCTHXKEHUN HAyKd W
TEXHOJIOTUH JUIsl AJbHEHIIEro pa3BUTHUSA YeIOBEYECKOro OOIIEeCcTBA, YBAXKEHHMS K TBOpLIAM HAyKHW W TEXHUKH; OTHOLICHHSA K (HU3UKE KaK K
AJIEMEHTY 00111e4YeIOBEYeCKON KYIbTYPBhI;

e IpPHUMEHEHHE MOJYYCHHBIX 3HAHUW U YMEHUH JJIS pEIICHUS MPAKTHUECKUX 3a/1a4 TOBCEJHEBHOM JKU3HU, I 00ecrieueHust 6€301MacHOCTH.

MecTo npeaMera B yueOHOM IJIaHe

Ha ocnoBanum tpeboBanuii ['ocymapcTBeHHOro obOpazoBaTenbHOro cranmgapra (2004 r.) B copepkaHuy KaJIeHIApPHO-TEMAaTHIECKOTO TIAHUPOBAHUS
peanu3yroTcs aKTyaJbHbIE B HACTOALLEE BPEMs KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, NEATEIBHOCTHBIN MOAXObI, KOTOpPbHIE
OTIpEACIISAIOT 3a7aun 00ydeHUs Kak MpuoOpeTeHne 3HAHUW U YMEHUH JIJIsl KCTIOh30BaHUS B MPAKTUYECKON JISATEIHHOCTH B MOBCEAHEBHOW KU3HU. B
0a30BYyIO [IPOrpaMMy, PAaCUMTAHHYIO Ha 68 YaCOB BHECEHBI U3MEHEHHUSI JUIsl YCHIICHUS TPAKTUUECKON HaMpaBIECHHOCTH 00y4ueHus: GU3UKH U
cooTBeTCTBUS Koaudukaropy EI'D.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB

B pezynomame uzyuenus gpuzuku Ha 6a3080Mm yposHe yueHUK 001xceH 3HaTh/TIOHNMATh:

e  CMBICII MOHATHUH: (PU3UYECKOE SIBICHUE, THIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMOICHCTBUE, JIEKTPOMArHUTHOE T0JIe, BOJNHA, (DOTOH, aToM,
aTOMHOE s1/Ip0, MOHU3HMPYIOIINE U3TydeHus, INIaHeTa, 3Be3/1a, rajlakThka, BecenenHnas;

e CMbICI (PU3NYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHJla, HUMIIYJIbC, paboTa, MeXaHW4YecKas JHEprusi, BHYTPEHHSS SHEPTuUsi,
a0COIIOTHAs TeMIepaTypa, CPEIHsSA KUHETHUECKAs SHEPTHS YaCTHUI] BEIIECTBA, KOJWYECTBO TEIUIOTHI, JIEMEHTAPHBIN SJICKTPUICCKUN 3apsl;

e cMbICI (PU3MYECKUX 3aKOHOB KJIACCUYECKOM MEXAaHHKH, BCEMUPHOIO TITOTEHMsSI, COXPAaHEHUs SHEPTUu, UMITyJIbCa M DJIEKTPUYECKOTO 3apsiia,
TEPMOJUHAMUKH, JIEKTPOMAarHUTHON MHAYKIIUHU, POTOdPdeKTa;

e BKJIAJ POCCHMCKHX M 3apyO€KHBIX YUEHBIX, OKa3aBIIMX 3HAUUTEIILHOE BIMSHUE HA PA3BUTHE PU3UKY;

e  YMETh ONHUCHIBATh U OOBACHATH (PU3HUECKUE SBJICHUS U CBOMCTBA TEM: ABM)KEHNE HEOECHBIX TEJ U MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOWCTBA
ra3oB, JKUJKOCTEH M TBEPABIX TeEll; NIEKTPOMArHWTHAas MHAYKLHSA, PAcIpOCTPaHEHHE DJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMICTBA CBETA,
U3JIy4yeHUE U MOTJIONIEHUE cBeTa aTOMOM; (HoTOd(hDeEKT;

e  OTJIMYATh T'MIIOTE3BI OT HAYYHBIX TEOPUH; JE€JIATh BHIBOJIBI HA OCHOBE DKCIIEPUMEHTAIbHBIX JAHHBIX; IPUBOANUTH IPUMEPHI, IOKA3BIBAIOILNE, YTO
HaOJIIO/IEHUSI U DKCIEPUMEHTHI SIBIISIFOTCSI OCHOBOM JUIsSl BBIIBUYKEHUSI THUIOTE3 M TEOPHUH, MO3BOJISAIOT MPOBEPUTh UCTUHHOCTh TEOPETHUECKUX
BBIBOJIOB; (U3MYecKas TeOpUs JAaeT BO3MOXKHOCTb OOBSICHATH HM3BECTHbIE SIBICHMS HPUPOABI M HaydHble (DaKTbl, MpPEJCKa3bIBaTh elle
HEU3BECTHBIE SIBICHNUS;

e MPHUBOAMUTH MPUMEPHI MPAKTUUYECKOTO HCIIOIB30BaHUS (PU3HMUECKUX 3HAHUM: 3aKOHOB MEXAaHUKH, TEPMOAMHAMUKUA U DJIEKTPOAUHAMHUKHU B
SHEPreTHKE; Pa3IMYHbIX BUIOB 3JEKTPOMArHUTHBIX M3IYYEHUH AJIS Pa3BUTHS Pajlo U TEJIEKOMMYHUKAIMM; KBAaHTOBOM ()M3UKH B CO3JITaHUH
SJIEPHON PHEPTETHUKH, JIA3E€POB;

e BOCIpPHUHMMAThb M Ha OCHOBE MOJYYEHHBIX 3HAHUW CAMOCTOATEIBHO OLEHWBATh HH(pOpMmanuio, cojepxamytocs B coobmenusx CMU,
WHTepHeTe, HAyYHO-TIOMYJISIPHBIX CTaThsIX;

e  HCIOJB30BaTh NPUOOPETEHHBIE 3HAHUSI U YMEHHUSI B IPAKTUYECKON JESATEIbHOCTH U TTOBCETHEBHOM KU3HU IS

e oOecnieueHHs 6€30MACHOCTH KU3HEAEATEIILHOCTU B MPOLIECCE UCTIOIb30BAHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AJIEKTPOIPUOOPOB, CPEACTB
paano- U TeIeKOMMYHHUKAllMOHHON CBSI3H;

e  OLEHKHM BIIMSHUS Ha OPraHU3M YEJIOBEKA U IPYrHMe OpraHu3Mbl 3arps3HEHHS OKPYXKAIOIIEW Cpesibl; palliOHAIBHOTO PUPOOII0JIb30BAHUS U
3aIUThI OKPYKAIOLIEH CPEIbI.



Y4eOHO - METOUYECKII KOMIUIEKT JJIs1 00ydaromerocs:
1 VYuyeOnuk ®Pwuswmka 11 kmacc F0.M.Jluk, A.D.I'ennenmreiin, M, uzgatenscTBo "Muemo3una'"2013-2016r;
2. CoOopnuK 3a1anuii u camoctosTenbHBIX padot 11 xmace FO.M.luk, JI.A.Kupuk, M., uznarensctBo " Muemo3suna " 2013-2016r.

JlonosiHuTeNbHAS TUTEPATYPA!
1 B.A.Wnbun "®usuka B popmynax" 7-11 knacc. M., mzgarenbcto "Jpoda"2006;

o

B.A.OpnoB "dusuka B Tabimmmax" 7-11 kimacc M., uznarensctso "poda" 2006;
3. T.N.Tpodumosa "CrpaBounuk mkonbHuka" M., uznatensctso "Ipoda" 2006.

Mertoauueckas auTeparypa:
1 JLA.Kupuk, A.3.I'ennemreiin, FO.M.[{uk "Metonuueckas auteparypa aist yaurensa'" M, uzgarenscrso "Unekca'"2007;
2. KoMnaxr - TUCK ¢ 3JIEKTPOHHBIM TPUIIOKCHUEM.

KomuuecTBo yueOHBIX 4acoB, Ha KOTOPBIE paccUUTaHa MporpaMma;
68 yacoB ( 2 yaca B HEJIENIO)

Teopusi- 64 yaca,

IpakTrka- 4 yaca.

KomiyecTBo 1abopatopHbIX pabot- 4.



Ne IIna | ®dakr | Tema ypoka DJIeMeHTBI CoAePKAHUS TpeOoBaHMs K YPOBHIO NOATOTOBKH | Bua n ¢popmbl
ypoka | H 00y4JaoImuxcst KOHTPOJIsI
Beenenue. [loBropenne kypca dhmsukn 10 kmacca-4 gaca
1 BBogHBII WHCTPYKTaX IO
TexHuKe OezomacHoCTH. BBenenue
2 IloBTOpenue. KunemaTnka nuHamuka, CTaTHKa, 3HaTh MOHATHA: MEXaHHYECKOoe ®poHTanbHAs U
MexaHnnka 3akoHbl Hpr0TOHA, MMITYJIBC, JBWDKEHHUE, BHIbI ABWKCHUS, WHIUBUAYaJIbHAS.
SHEprus, 3aKOHbI COXpPaHEHUS NepeMenieHne, CKOpOCTh, YCKOPEHHE,
SHEPIUM U UMITYJIbCa, XapakK- CHUJIa, BUABI B3aUMOJICHCTBUU U CHJI,
TEPUCTUKH  KOJIEOATEILHOTO 3akoHbl HpIOTOHA, MMITyJIbC,
JBIDKEHUSI U BOJTHOBBIX IIPOLIECCOB B | DHEPTHs], 3aKOHBI COXPAHEHHS SHEPTUH
yHOpyroii cpene Y UMITYJIbCa, XapaKTepUCTUKHU
K0JIe0aTeJIbHOTO IBUKEHUS U
BOJIHOBBIX IPOLIECCOB B YIIPYTOi
cpene
3 IloBTOpEHUE. OCHOBHBIE NOJIOKEHUSA 3HaTh: OCHOBHBIE MOJIOKEHUS ®poHTanbHas U
MonekynsapHas pu3uka u MKT; u3ompouecchl; 3aKOHbI MKT; noHATHA: KOJIUYECTBO WHJIUBUYaJIbHASL.
TEPMOJUHAMHUKA TEPMOIUHAMUKY, yPaHECHHE BEILIECTBA, TeMIepaTypa,
TEIJI0BOro OajaHca; yMeThb usonpoueccsr, E,, V°,
paccUUTHIBATh BBIXOJ TEIJIOBOTO BHYTPEHHSISI SHEPIHA U CIIOCOOHI ee
npoliecca, TeIIOBYI0 OTaauy W3MEHEHUS], IEPBbIA U BTOPOW 3aKOHBI
HarpeBaTens TEPMOJMHAMUKH, KOJIUYECTBO TEILIO-
T, YZIENbHBIE IOCTOSHHBIC
(ha30BBIX IEPEXO/IOB, TEIIOBBIE
MamuHsbl, KIT[; cpaBHUTENBHYIO
XapaKTEPUCTUKY COCTOSIHUU BEIECTB
4 BBOJIHBII KOHTPOJIB Pemarte 3a1auu pa3nuyHOro ypoBHs TectupoBanue
3HaHUH CJIOHOCTH TI0 KypCy
¢muku 10 xnacca. (Padora
coctasieHa B popme EI'D)
DIIeKTpOAMHAMUKA-38 4acoB
5 IIpupona snexkrpuuecTsa. IIpupona snexktpuuecTsa, 3HaTh POJIb IIEKTPUIECKOTO ®poHTanbHAs U
ANIEKTPHU3AIUS TEJl, DIEKTPUIECKHUHA B3aMMOJICICTBHUS B CTPOCHUH aToMa, VWHAWBHIyaJIbHAS.
3apsill, 3aKOH COXPAaHEHUs 3apsia. 3aKOH COXpaHEeHUs 3apsA/a, CMBICT
MOHSTHS AIIEKTPUUECKHUH 3apsiz.
6 B3aumopeiicTBre 2IEKTpHUECKUX Toueunsrif 3apsz. 3akoH Kynona. 3HaTh QU3MYECKHUI CMBICIT 3aKOHA ®poHTanbHAS U

3apsiIOB.

Enunnna 3apsga. DneMeHTapHbIN

KynoHa u rpaHuIIBI €ro

WHIWBUAYAJIbHA.




3aps.

MPUMCHUMOCTHU

7 Onexrpuueckoe none. ['padpuyeckoe bnuskoaeiicTBue u neiicTBUE HA 3HaTh CMBICI TIOHSITHS OpoHTanbHas U
M300pakeHNE INEKTPUUECKUX MOJIEH. | pacCTOSHUH. DIEKTPHUECKOE TOJIe. HANPSOKEHHOCTH CHIIOBBIX JIMHAN VHAWBHTyaTbHAS.
Hampsoxéanocts mosnst. [Tpuaiun JIEKTPUYECKOTO TMOJL.
cyneprno3uuu. Hanpsyx€HHOCTD
TOJISI TOYEYHOTO 3apsaa. Jlmann
HANPsDKEHHOCTH.
8 IIpOBOHUKH B AJIEKTPOCTATHUECKOM UYro Takoe NpoBOJIHUKN? YMeTh 0OBSCHATH SBJICHUS Ha OCHOBEe | DpoHTaNbHAS U
nosie. JIuanexkTpuku B DIEKTPUUYECKOE 0JI€ BHYTPH 3JIEKTPOHHOMN TEOPHUH, IPOUCXOAIINE | UHIUBUIyaJbHASL.
AIIEKTPOCTATHYECKOM II0JIe MIPOBOIHUKA. DJIEKTPOCTATHIECKAS B IIPOBOJTHUKAX
3ammTa. Yto Takoe nudnekTpuk? /IBa | YMeTh 0OBSCHATH SIBICHUS,
BUJa TUANIEKTpUKOB. [lonspusanus MIPOUCXOASIINE B TUIIEKTPUKE C
JIUDIIEKTPUKOB. MTOMOIIIBIO SJIEKTPOHHON TEOPHUHU
9 Pemenue 3amau mo reme Pabora c anropurmamu 3uatb hopmyiel 3akoHa Ky- Pemenwne 3amau
«3akon Kynona. HanpsikeHHOCTEY pelieHus 3a1a4 moHa, 3CD3, HampsHKEHHOCTH;
MOJIy4YaTh U3 HUX UCKOMBIE BEJTMUUHEI
10 [loTreHnmanpHas YHEpPTHst 3apsiaa B Pabora npu nepememenuu 3apsiaa B | 3HaTh (PU3MUECKUI CMBICIT ®poHTaNBHAS T
AIIEKTPOCTATHIECKOM TIOJIE. ANEKTPOCTATHIECKOM TIOJIE. SHEPreTHYECKON XapaKTEPUCTUKN WHAWBHTyaJIbHAS.
[loTreHumanbHOCTD 3JIEKTPOCTATUUECKOTO OIS
ANEKTPOCTATUIECKOTO TIOJISL.
[Torennuan. PasHOCTh MOTEHIIMAIIOB.
EnuHuia pa3sHoCTH NOTEHIMATIOB.
11 CBs13b MEXTy Pa3HOBHIHOCTHIO Enunuiia HanpsiKEHHOCTH. 3HaTh CBS3b MEXKITy CHIIOBOU U @poHTaNbHAA U
MOTEHITUAIIOB ¥ HATIPSDKEHHOCTHIO OKBUNIOTEHIIMALHBIC TIOBEPXHOCTH. | SHEPTETHUECKON XapaKTepPUCTUKON WHAWBHTyaJIbHAS.
Ot 4gero OBIBAIOT TPO3HI? AIEKTPOCTATUIECCKOTO TIOJIS
12 OneKTPOEMKOCTD [onstue anextpoémkocTu. Ennnuna | 3HaTh CMBICT 3JIEKTPOEMKOCTH. ®poHTanbHas U
anekTpoéMKocTH. KoHaeHcaTopsl. WHJIUBUTyaTbHAS.
13 DNEKTPOEMKOCTD TIIOCKOTO DNeKTPOEMKOCTh KOHICHCATOPA. 3HaTh CMBICT EMKOCTH CHCTEMBI ®poHTaNBHAS T
KOHJIEHCaTOopa. DHepTUs IEKTPUIECKOTO OIS MTPOBO/THUKOB. VHAWBHTyaJIbHAS.
CoenHEHNE KOHIEHCATOPOB
14 KonrtponbHas padora PemaroT 3ama4un pa3nuyHON CTETIEHU WnauBunyansHas.
«ONEKTPOCTATUKA CJIOHOCTH T10 TEME TecT.
«IIEKTPOCTATHKA
15 3akon Oma ayis ydacTKa IeTH. Comporusnenne. 3akod Oma 11t 3HATh 3aBUCUMOCTE CHJIBI TOKA OT OpoHTagbHAS U

yuactka nenu. Enuanna R, ynensHoe
COINPOTHBIICHHE.
CBepXmpoBOJUMOCTb.

HaIpsKCHUs.

HWHAWBUAYAJIbHAA.




HOCJ’ICI[OB&TCHLHOC 1 NMapaJuICIIbHOC

CoennHeHNE MPOBOJHUKOB.

3HaTh 3aKOHOMCPHOCTH B IICIIAX C

®poHTanbHAS U

16 COEIMHEHHE IIPOBOAHUKOB. [I0CJIEI0BATENbHBIM U ApAJUIETIbHBIM | HHIMBUIYyaJIbHAS.
COEMHEHNEM IIPOBOAHUKOB.
17 N3mMepenue cunbl TOKa U HalpsbKeHus. | PeleHue 3ama4 Ha cMelIaHHOE YMeTb U3MepATh CUITy TOKa U ®poHTanbHAs U
COEJIMHEHNE TPOBOIHUKOB. HanpsyKeHUE U BBIYUCIATD UX B WHIWBUYaJIbHAS.
pacuére IEKTPUUECKHUX IeTeH.
18 Pabota cuitbl Toka. MOITHOCTH Pabora Toka. 3akon J[xoyns-Jleana. | 3HaTh 0 MpeoOpa3OBaHUU SHEPTUHU B OpoHTadbHAST U
3NEKTPUYECKOro ToKa. 3akoH J[koyns- | YcTpolcTBO U MPUHLUI AEHCTBUS IEKTPUUIECKOM MPOBOIHUKE; 3HATh WHAUBUIyaJIbHAs.
Jlenna. 3IIEKTPOHArpeBaTeIbHBIX IPUOOPOB. | COOTHOIIEHHE KOJIMYECTBA TEIUIOTHI, Pemenue 3anau.
MoImHOCTE TOKA. CHWJIBI TOKA ¥ CONIPOTHUBIICHUSA. Y METh
pPaccUnThIBATH MOIITHOCTh TOKA.
19 3axoH OMa 715 TIOJIHOM Liemu. HcTtounnk Toka. CTOpOHHNE CHUIIBI 3HaTh POJIb UCTOYHHUKA TOKA. ®poHTanabHas U
OJC. 3akon Oma ans nmonnoi nenu. | CroponHue cuibl. IC nuctouHuka WHJIUBUYaJIbHASL.
ToKa. 3akoH Oma JijIsl yJacTKa LEIu.
20 CnenctBus u3 3akoHa Oma ass Hanpspxkenue Ha momtocax 3HaTh 3aBUCHMOCTbH CHJIBI TOKA U ®poHTanbHAs U
nosiHOM nenu. Permenue 3agau Pa30MKHYTOT0 HCTOYHHUKA TOKA. HaNpsHKEHUs OT BHELTHETO WHAUBUIyaJbHAs.
Kopotkoe 3ambikaHue. CONPOTUBJICHUSL. Pewienue 3anay.
21 Kontponmenast pabora: PaznoypoBHeBbie
«3aKoHBl TOCTOSTHHOTO TOKa» 3aJlaHuUs
22 B3aumopneiicTBuE MarHUTOB U IIpocreiine MarHUTHBIE CBOMCTBA YMeTh OOBSCHITh MarHUTHOE ®poHTanIbHas U
MCTOYHHUKOB. BemiecTB. B3anmoneiicteue B3aUMOJIEHCTBHE. WHIUBUYaJIbHAS.
MPOBOJHMKOB ¢ TOKOM. Enmanna
CUJIBI TOKA. | nmoTe3a Amrepa.
23 MarsuTHOe ToJe. MarnutHoe nosie. Bextop 3HaTh U IOHUMATh CMBICIT TIOHSATHS @poHTaNTbHAS U
JIMHUY MarHUTHOM MHAYKIUH MarHUTHOM MHAYKUMU. [eiicTBue MarHuTHOE 10JIe, KaK BUJl MaTEepUH. WHIUBUyaJIbHAS.
MarHMTHOTO I0JIS Ha paMKy C TOKOM. | 3HaTh rpadyuyeckoe u3o0pakeHue
Motynb BeKTOpa HHIYKITUH MarHMTHOTO ITOJIS
MarHuTHoro nojs. I'padudeckoe
n300paKeHNEe MarHUTHBIX HOJIEH.
24 Cwta Amriepa u cuia Jlopenria. Cuta Amriepa u 3akoH Amrmepa. 3HaTh ¥ IOHUMATh CMBICIT TTOHSITHS OpoHTaIbHAS U
Cuna Jlopenma. cuna Jloperna u cuna Amiepa. VHANBHIyaJIbHAS.
25 Pemenue 3a1a4 no reme dpoHTanbHag U
«MarHuTHbIE B3aUMOJEHCTBU WHIMBUYaJIbHASL.
26 DneKTpoMarHuTHasT HHYKIIHSL. Uctopust oTkpsiTus siBnenns. OnbITel | 3HATh U IOHUMATh SIBICHUE @poHTaNTbHAS U
®apanes. MarHUTHBII IOTOK. 3IEKTPOMArHUTHOW HHIYKIUY; WHABUYAJIbHAS.
SIBHEeHME ANEKTPOMAarHUTHOM 3HAYEHHUE ITOTO SBJICHUSA A Pr3KKH
WHJTyKIIHH. W TEXHUKH.
27 3aKOH 2JIeKTPOMarHUTHOW MHAYKIUYU. | IIpu4nHBI BOSHUKHOBEHUS 3HaTh U IOHUMATh NOHATHE BUXpeBoro | OpoHTanbHAA U

WHIYKIIMOHHOTO TOKa. Buxpesoe
ANEKTPUUECKOE MOJIE. 3aKOH

anekTpuueckoro moss; IAC
WHAYKIWY,

VHWBUTyaJIbHAS.
Pemenue 3amau




ANEKTPOMArHUTHOM UHTYKIIUH.
[IpumeHeHne BUXpPEBOTO
AIIEKTPUIECKOTO TOJISL.

28 IIpaBuino Jlenua. UaayKTHBHOCTH Hanpasnenue HHAYKIIMOHHOTO TOKA. | 3HATh MIPaBHJIO ONPEEIEHUS ®poHTanbHAs U
[IpaBuio Jlenna n 3ak0H coXpaHeHMs | HaIllPaBJICHUS UHIYKIIMOHHOIO TOKAa Ha | MHIUBUIYyalbHAs.
SHEpruu. SIBIeHrne CaMOUHAYKIHH. OCHOBE 3aKOHA COXPaHEHUs SHEPIHUH.
O/1C camonHayKIHN. 3HATh U IOHUMATh CMBICI SBJICHUS
WHIyKTUBHOCTB. CaMOMHIYKIIMH.
29 OHeprus MarHUTHOT'O HOJIL. OHeprus MarHuTHoro nois. Pacuér | YMeTh paccunThIBaTh S3HEPTUIO ®poHTanbHAs U
SHEPTUU MAarHUTHOT'O MOJIS. MarHUTHOT'O MOJIS WHIUBUAYAJIbHAS.
30 Pemenue 3agau no teme 3HaTh AITOPUTMBI PEILICHUS @dpoHTanbHag U
«IpaBuno Jlenua. MTHAYKTUBHOCTS. 3aaa4 no teme «lIpaBuio WHAUBULYaJIbHAS.
DHeprus MarHuTHOTO MOJISH» Jlenna. IHIyKTUBHOCTB. DHEPrus I'pynnosas
MarHUTHOTO MOJIsH», IPUMEHSTh UX
31 IIpousBoacTBo, epenayva u OCHOBHOE CBOMCTBO 3JEKTpUUECKON | 3HaTh yCTPOWCTBO U MPUHLIUI ®poHTanbHas U
notpebJieHre YHEPTUH. snepruu. [IponsBoacTBo, nepenaya, | aelcTBusa TpaHcopmaTopa. WHAUBUIyaJbHAs.
Tpanchopmatop. MOTPEeOICHINE AINEKTPOIHEPTHH.
Ha3znauenue TpancgopMaTopos.
YCTpOHCTBO M MIPUHIHIT PAOOTHI
tparcdopmaropa. Koadhurment
Tpa"copMaIny.
32 DNeKTpOMarHuTHOE ToJe. ONeKTpOMarHuTHOE 3HaTh yCIOBHS BOBHUKHOBEHUS U @poHTaNTbHAS U
ONeKTpOMarHuTHbIE BOJIHBL. B3aMMO/IEVICTBHE. CYIIIECTBOBAHHUS AJIEKTPOMArHUTHBIX VHANBHIyaJbHAS.
OnexkrpoMarauTHoe noje. OnpITHOE | BOJH.
MOATBEPXKICHNE CYILIECTBOBaHUS
3JIEKTPOMArHUTHBIX BOJH. [laBnenue
CBeTa.
33 Ilepenaya nHGpOPMALIIH C IOMOIIBIO W3 ncropun n3o0peTreHus paguo. 3HaTh NPUHLUIBI paguoTesie)OHHON dpoHTanbHag U
3JIEKTPOMArHUTHBIX BOJIH. ITpuHIMI pagroCBsI3H. CBSI3U. WHIUBUyaJIbHAS.
PacmipocTpanenme paanoBoOIH.
IlepcrieKTUBEI 2IEKTPOHHBIX CPEJICTB
CBA3H.
34 Pemenue 3anau no ®dpoHTanbHas U
TeMe «IJIEKTPOMArHUTHOE TI0JIE» VWHAWBHIyaJIbHAS.
I'pynmosas
35 Konrponbnas pabora 1o Teme Brmonnenne
«DIIEKTPOMArHUTHOE TI0JIE» tecta (opma EI'D)
36 3aKOHBI T€OMETPUYECKON ONTHKH. OCHOBHBIE OHATHUS] TEOMETPUUECKON | 3HATh CMBICI 32aKOHOB DpoHTanbHasg U

ontukd. [TpsmMonuueiinoe
paclpoCTpaHEHUE CBETA, OTPAKEHUE

FeOMeTpI/I‘{CCKOﬁ OIITUKH

HUHIOWBUAYAJIbHAA.




u mpenomiieHue ceera. [lonnoe
BHYTpPEHHEE OTpPaKEHHE.

37 JInH3EL. JIunzel. Xon nydeil B IMH3aX. 3HATH CMBICII HOHATHS JIAH3EI U UX ®poHTaNbHAA U
®DoKyCcHOE pacCTOSHUE U ONTHYECKast | (PU3UUECKUE CBOMCTBA. WHIWBUAYaJIbHAS.
cuia.

38 ITocTpoenne n300pa>keHNi ¢ [TocTpoenne n300pakeHUH ¢ YMeTh NPUMEHSTh 3HAHUS Ha ®poHTaNbHAA U

MIOMOIIBIO JINH3. MOMOIIBIO IBYX JIy4eH. MIPaKTUKE, 1P PELICHUH rpadMuecKuX | UHIUBULYaIbHAS.
3agad.

39 I'na3 u onTHuecKkue NpruOOPEL. Onrtryeckue CBOHCTBA Ti1a3a 3HaTh CMBICI MOHSATHSI IJ1a3 — ®dpoHTansHag U
¢doroannapar, Mukpockor, OINTUYECKAs! CHCTEMA, YCTPOICTBO U WHIUBUAYaJIbHAS.
TEJIECKOII. Ha3zHaueHue oToanmnapara, JyIsl,

MHUKPOCKOIIA, TEJIECKOTIA.
40 CBeTOBBIE  BOJHEIL. Hucnepcus cBera. Okpacka 3HATh CMBICH TOHATHS JUCIIEPCHUS ®dpoHTanbHag u

Wnrepdepennus npeameTos. IIpumenenue sBieHUS CBETa, YMETh OOBSICHATH C TIOMOLIBIO WHIUBUAYaJIbHAS.
CBETa pucnepcuu. [IpuHnun BOJIHOBOH TEOPUHU.

HE3aBUCHMOCTH CBETOBBIX ITYYKOB. 3HATh CMBICI MOHSTHSI KOT€PEHTHEIC

Korepentaocts. MHTEphepenus. HCTOYHUKH, 3HATh ONPEACICHUS

[IpakTHdeckoe mpUMEHEHUE SBJICHNS] MHTEP(EPEHIIH Ha

WHTEepEPEHIINHU CBETA. MPaKTHKE.

41 Hdudpaxmus cera. Hdudpaxuust BonH. Audpaxums 3HaTh CYIIHOCTH ABJCHUS Audpakuny, | OpoHTanbHAs U
cgeta. [Ipunuun I'roiirenca. YCIIOBHS M €r0 HaOIIOJCHHE. WHIUBUYaJIbHAS.
OOBsiICHEHHE 3aKOHOB OTPAXKCHUS H
MPEJIOMIICHHSI CBETA.

42 CBeT ¥ 1IBET B IpUpOJIe YMeTh oXapakTepu3o- 3HaTh MOHATHUS: TUCTIEPCHS, dpoHTanbHag U
BaTh KaXKAbIH yYaCTOK LIKAJIBI CHEKTP; OOBACHATH MEXaHU3M WHIUBUAYyabHAS
AIIEKTPOMATHUTHBIX BOJH pasyiokeHus OeJoro IBETa B CIEKTP

KBanToBas ¢usmka u 37eMeHTH acTpodu3nkn-22 gaca
43 3apoxieHre KBaHTOBOW TEOPUH «Ynerpaduonerosas karacTpoday, 3HaTh UCTOPHIO 3aPOXKICHHUS dpoHTanbHag U
doTtorpdexT I'unoresa [Tnanka, siBneHue KBaHTOBOW TEOPHH, CYTh SIBIICHUSI WHJIMBUTyaIbHAS.
doroaddekra, OnbiTel CTOJIETOBA, dotoaddexra, 3akonbI hoTorddhekra.
3aKoHBI poTodheKTa.

44 [Ipumenenune potorddexra. OOBsicHEHNE 3aKOHOB Ha OCHOBE 3HaTh OOBSICHEHUE SBJICHUS dpoHTanbHag U
BOJTHOBOW W KBaHTOBOHW TEOPHH, ¢doroaddekra, yMeTh pemarh 3a1a4i | WHIUBHyaIbHAS.
(OTOH U €ero XapaKTepUCTHKH, Ha 3aKoH QoTodddexra u
NPUMEHEHUE SBJICHUS B XapaKTepUCTUKHU (POTOHA.

(doTodIEMEHTaX U B
(OTOCONPOTUBIICHUSX.
45 Pemrenue 3agau mo teme 3HaloT 0 IpUMeHeHue GoTo- [TpuMeHSIOT 3aKOHBI CamocTosiTensHas
«Porordp ety a¢dexTa, aNropuTMBI pele- ¢dororhdekra mpu pe- pabota




HU 33124 10 TeMe «hoTodddherT»

IMICHWH 3aJa4

46 CrtpoeHue aroma. Mopnens Tomcona. OneIT 3uath onbIT Pesepdopaa, ctpoeHue ®poHTanbHAs U
Pesepdopna. IltanerapHas Momenn atoma o Pezepdopmay WHIUBUyaJIbHAS.
atoma. Henocratku rumanerapHoit
MOJIETH.

47 Teopus aroma bopa [octynater bopa. Ciencreus u3 3HaTh MyTh BHIXOIa U3 KPH3HCa OpoHTadbHAST U
HUX. KJIACCU4ECKOM (PU3UKH, OCTYIIAThI WHIUBUAYaJIbHAS.

bopa.
48 ATOMHBIE CIIEKTPBHI. CHeKTpsl, yCIOBHS UX MOJTyYEHUS. YMeTh pazianuaTh CIeKTph! U3nydeHus | OpoHTanbHas U
CriexTpanbHbI€ annaparsl, U TOTJIOIIEHHs. 3HaTh POJIb WHIUBUAYaJIbHAS.
CIEKTpaJIbHBIN aHAJIN3, aTOMHBIE CIEKTPAJIbHOI'O aHAIN3a B HAYKE U
CIEKTphI 1 Teopus bopa. TEXHHKE.
Jlaboparophas padota «Habmonenue | M3ydyeHue CIUIONIHOTO U W3y4nTh CIUTONIHOM U JIMHEHYATHIH ['pynmoras
CIUIOLITHOT'O U JINHEHYaToro CueKTpa» | JIMHEW4aToro CIeKTpa; CIEKTPBI; O3HAKOMUTECS C

03HAaKOMJICHUE C YCTPOKWCTBOM U YCTPOHCTBOM U pabOTOMH

paboToii CHeKTPOCKOTA. CIIEKTPOCKOMaA.

49 Jlazepsl. CHOHTaHHOE U BBIHYKJIEHHOE 3HaTh YCTPOUCTBO U MPHUHLIMII ®poHTaIbHAs U
n3nydeHus. KBaHTOBbIE reHepaTophl. | AEHCTBHSA KBAHTOBOTO T'€HEpaTOpa. WHIUBUAYaJIbHAS.
IIpuMeHeHue na3epos.

50 Pemenwne 3ama4 o 3HAIOT aJTOPUTMEBI PEILICHUS ®dpoHTanbHas u

TeMe 3a7a4 1o TeMe «YpaBHEHUE WHIUBUYaJIbHAS.
«KBaHTBI 1 aTOMBI» COCTOSIHUS Ta3a», YMEIOT UX
MPUMEHSTh

51 ATOMHOE 571pO. OTKpBITHE IPOTOHA, HEUTPOHA; 3HaTh UCTOPHIO OTKPBITHS MpoToHA U | DpoHTaNbHAS U
NPOTOHHO-HEHUTPOHHAS MOJEb; HEUTpOHA, a TAK)KE UMEHA YUEHBIX WHIUBUyaJIbHAS.
SJIEPHBIE CUJIBL. CBA3AHHBIX C HCTOPUEN CO3aHMS

MOJIETH A]Ipa.

52 PagnoakTBHOCTS. OTKpbITHE PANOAKTUBHOCTH, 3HaTh CYIHOCTH SIBJICHUS dpoHTanbHag U
CBOWCTBA U3ITY4YECHUH. PannoaKTUBHOCTH, CBOMCTBA G- B- U Y- | MHIAMBUAYaJIbHAS.
PannoakTuBHBIN pacna. W3JTYUYEHUN.

53 PannoakTuBHBIE IPEBPALLEHUSI. IIpaBuna cmewmenus. [lepuon 3HaTh MPABHUJIO CMEIICHHUS, YMETh ®poHTaIbHas U

Pemenue 3anau noJrypacnaza. 3akoH COCTaBIIATH SIACPHBIE pEAKLIUHU U WHAWBHIyaJIbHAs.
paaMoaKTUBHOIO pachaja. pemaTe 3a1a4u Ha NEPUOJ
noJypacnasa.
54 SnepHble peakunu. DHEPTHs CBA3H. SnepHsle peaknu. DHEPreTUYECKUil | 3HATH CYIIHOCTH MTPEBPAIICHHUS ®poHTaIbHas U
Hedexr macc. BBIXOJ1 IZIEPHBIX peakLni. XUMHUYECKUX JIEMEHTOB. WHAWBHIyaJIbHAs.
[IpounocTs snep, AedexT macc, 3HATh CMBICT MOHATHS IPOYHOCTH
yIeNbHas SHEPIUs CBSA3HU, PeaKLuu aTOMHBIX s7ep; «aedexra maccy.
CUHTE3a U JIEJICHUS sIIep.
55 Pemenue 3aa4 no 3anuceiBaTh ypaBHEHHS PpoHTaNBHAS U




TeMe: «SImepHple  peak-
iu. DHeprus cBsa3u. JledekT mace»

SIIEPHBIX PpEaKIUi, BbIUKC-
TATH 1e(eKT Macc U BBIXO
SIZICPHOM peakiuu

VHJIUBUTyaJbHAL.
Tect

56 [enenue snep ypana. SnepHsiit LlenHas sinepHas peaxmusl. 3HaTh MpolLEecc AeJIEHUs SAep ypaHa, ®poHTanbHAs U
peaxTop. Koa¢ddumment pazmHOKeHUS. €ro MPUYUHBI U CIEICTBHSL. WHIWBUYaJIbHAS.
OCHOBHBIE 3JIEMEHTHI AJEPHOTO YMeTb 00BSICHATH YCTPOHCTBO U
peaxTopa; npeodpa3oBaHue AACPHON | NPUHLMII ACHCTBUSA SAECPHOTO
SHEPIUH B JEKTPUUECKYIO. peaxTopa.
[lepcnieKTHBEI U TPOOJIEMBI SIIEPHON
9HEPreTHKH.
57 Knaccudukanms sneMeHTapHbIX Tpu sTana B pa3BuTHH HUIUKU 3HaTh MOHATHUE «IJIEMEHTAPHOI ®dpoHTansHag U
YaCTHULI. 3JIEMEHTAPHBIX YaCTHII. YaCTHUIBD», 0 MHOTOOOPA31K YaCTHII WHAUBUIyaJbHAs.
MHKPOMHpA.
58 OTkpbITHE O3UTPOHA. AHTHYACTHIBL. | OTKpBITHE TO3UTPOHA. 3HaTh IOHATUE AHHUTHIISILHA. ®dpoHTansHag U
AHHUTHIISATMS. AHTHYACTHIIBL. WHAUBUIyaJbHAs.
AHTHUBEIIECTBO.
59 KontponbHas pabota o Teme: Penrath 3aaun pa3nuyHOrO ypOBHS WnnuBunyaneHas.
«KBanToBasi puzuka» CJI0XHOCTH 110 TeMe «KBaHTOBas TecT.
¢buzukay
60 Pazmepst Ten CollHEUHOM CUCTEMBI 3natp mouaTus: ConaHeuHas
cucrema, opbOura, mapaakc,
CBETOBOM I'0Jl, IUTAHETHI 36MHOM
TPYNIbI, TJIaHEThI-TUTAHTHI
61 ITpupona ten CoHEUHOHN CUCTEMBI. IInanetsl 3eMHOM rpynmnsl. [InaneTsl- | 3HATH MPUPOY TEN COTHEYHOM ®poHTaNbHAS U
ruradtbl. Masnsie Tena CoaHedHOH CUCTEMBI. WHIUBUYaJIbHAS.
CucreMsl.
62 Comnre u npyrue 3BE3BI. Comnrue. Bunsl 38é31. DBOMIONNA 3HaTh OpUPOIY 3BE3 U ATAITBI UX OpoHTagbHAs U
3BE3/1 Pa3HOM Macchl. 9BOJIIOLIHH. WHIMBUYaJIbHASL.
63 I'anaktuky u Beenennast. Hamra IN'anaktuka. [Ipyrue 3HATh TUMBI TATAKTHK, IOHATHE ®poHTaNbHAS U
rajakTuKH. Pacmmpenne BCENEHHOW. | MeTarajakTHKa. VWHANBHIyaJbHAS.
Bonpnioi B3phIB.
64 CoBpemeHHas HayyHast KapTuHa Mupa. | OO0OMIKUTE CBEACHUS O pa3BUTHH Nmets cBenenus o pa3sutuu puzuku | OpoHTanbHAS U
(U3UKH U B3MIIAI0B HA HAYYHYIO Y B3TJISI0B HA HAYYHYIO KapTUHY WHIUBUIyaJIbHAS.
KapTUHY MHpA. MHDpa.
65 Jlaboparophas padbota «OnpeaeneHue I'pynmosas
OJ1C ¥ BHYTpEHHETO CONPOTUBIICHUS
VCTOYHHKA TOKa»
66 Jlaboparophas padota «HabmroaeH1e I'pynmosas

HeﬁCTBHH MAar"guTHOTO II0JIA Ha
IMPOBOJHHUK C TOKOMY, «I/IBy‘{eHI/IC




SIBIICHUS 3JICKTPOMArHUTHON
WHITYKITAD)

67 JlaGopaTtopHas padota «OmnpeneieHne ['pynmoBas
MOKAa3aTes MPEJTOMIICHHS CTEKIIa».
68 Jlaboparophas padota «M3mepenue ['pynmosas

JUIMHBI CBETOBOM BOJIHEI C IIOMOIIBIO
I(OPaKIIHOHHON PETETKIDY




