


IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma no yuebnomy npeamery «®Pusuka» st § Kiiacca cOCTaBJIeHa Ha OCHOBE!

OO0pazoBaTenbHOI IPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus HOY «AMeTucTy;
Vueonoro miana YOY «AmMeTucry;

[Tonoxenus o padoueit nporpamme YOV «AMeTucT;

[Tonoxxenus o npomexxyTouHou arrectauuu ydamuxcsds YOY «Ametucry;

Astopckoii nporpammsl ['.51. Mskures, [IporpamMmsr i1t 001meo0pa3oBaTeIbHBIX
yupexnaenuid. @usuka 10-11. M.: IIpoceemenne, 2012. - 248

Ha peanuzanuio gaHHOW MpOrpamMmbl, COTIACHO Y4€OHOMY IJIaHY YYpEXKJIEHHs, OTBOIAUTCSA 5
4acoB B HeAer0, 165 JacoB B roJ.
Hcnonb3yempiii yueOnuk: ®dusuka: yueOHuk a1 11 xmacca / [epeimkun A.B.— M.: «/Ipodar,

2018 r.

IlnaHupyembie pe3yJbTAThI OCBOCHUSA Y4e0OHOI0 NpeaMera

IIpenmeTHble pe3yJibTaThI

DJIeKTPOAMHAMMKA
OOVIAIOIIMIACS HAVYUTCSI:

M3y4aTh JEHCTBUE MATHUTHOTIO IOJIsI HA IPOBOJIHUK C TOKOM, PAMKY C TOKOM M JIBHXKYLIYHOCS
3apsSYKEHHYIO YaCTUIYy, MATHUTHOE B3aUMOJIEUCTBUE MPOBOJHUKOB C TOKAMU;
dbopMynupoBaTh: 3aKOH COXPAHEHUS SJIEKTPHUUECKOTro 3apsna, 3akoH Kyrona, mpuHLUI
CYMEPIIO3UIUN DJIEKTPUUECKUX TOJIeH, [IPUHIUIT CYNEPIIO3UINH JIJIsl TIOTEHIHaNa], IepBoe
npasmwio Kupxroda, 3akon Oma g yyacTtka nenu, 3akoH [xoyns—IJlenna, 3akon Oma s
MoJIHOM 1enu, 3akoH Oma mist ydactka uenu, cozaepskamiero 2JIC, [3akoH 3neKkTposm3a
®dapaesi|, IPUHIUT CYNEPIO3UIIMN MATHUTHBIX MOJIEH, MPaBUIIO OypaBYHKa, TPABHUIIO JIEBOU
pyku, 3akoH Awmmnepa, 3akoH Papanes (3I€KTpOMarHUTHOM WHAYKLMHK), mpaBuio Jlenia,
3aKOH NPSIMOJIMHEMHOTO paclpoOCTPAHEHUsI CBETa, 3aKOH OTPAKEHHUsSI CBETa, 3aKOH
MpPEJIOMJIEHUSI CBETa, MPUHIMM [foiireHca, yciaoBusi MHTEPPEPEHIIMOHHBIX MAaKCUMYyMOB H
MUHUMYMOB, IpuHLUI [ toiirenca—®peHens, ycioBrue AUPPaKIMOHHBIX MUHUMYMOB;
OMKCHIBATh OSKCIEPUMEHTHI: IO OJJIEKTPU3AIUU Tl U OOBSICHATh HX pe3yNbTaThl, IO
HAOJIOZICHUIO CWJIOBBIX JIMHUH DJEKTPUYECKOTO TMOJs, MO HU3MEPEHHUIO 3JIEKTPOEMKOCTH
KOHJEHCATOpa; MO HaOJMIOACHUIO TEIJIOBOTO JIEHCTBUS OJEKTPHUUECKOTO TOKa; IO
HAOJIOJICHUIO KapTUH MArHUTHOTO TIOJISI; 1O HAOJIOJIEHUIO 3JIEKTPOMArHUTHBIX KOJICOaHUM;
Mo HaONIONIEHUI0O W HCCIEAOBAHUIO MPSIMOIUHEHHOTO pPACIPOCTPAHEHHS, OTPAKECHHS U
MIPEJIOMJIEHUS CBETA, BOJTHOBBIX CBOMCTB CBeTa; (hyHAaMeHTaNbHbIC ONbITH Kynona, Opcrena,
Awmmnepa, @apanes, ['epua, FOura, ®penens, Hetorona u ap.;

MOJy4yaTh W OMHUCHIBaTh HM300paKEHUsS IMpeAMeTa, MOIy4yaeMOro C TOMOIMIBIO IMJIOCKOTO
3epKaJia, COOMPAIOIINX U PACCEUBAIOIIUX JINH3;

BBIJICNIATh OCHOBHBIC TIPU3HAKH (DU3UYECKUX MOJICIICH, HCTIOIB3yEeMbIX B DJIEKTPOAMHAMUKE U
ONTHKE: TOUYCYHBIN 3apsl, MPOOHBIA 3apsiji, TUHUM HANPSHKEHHOCTU SIEKTPOCTATHYECKOTO
MOJIsl, OJHOPOJHOE JJIEKTPOCTATUYECKOE TI0JIe, OKBUIIOTCHIIMAIBHBIC IMOBEPXHOCTH,
ANIEKTPOHHBIA Ta3, OAHOPOJHOE MArHUTHOE TMOJe, JIMHUM HHAYKIUUA MarHUTHOTO TOJIs,
WJeaNbHBIA KOJIOATENbHBIM KOHTYpP, TapMOHHUYECKAs JIEKTPOMAarHUTHAs BOJHA, TOUYCYHBINA
HMCTOYHMK CBETa, CBETOBOM JIy4, OJJHOPOJHAsI U U30TPOMHAs cpefa, IIIOCKasi CBETOBasl BOJIHA,
TOHKas JINH3a;



OcHoBBI crienuaIbHON Teopun oTHOCUTENbHOCTH (CTO)

OO0VIIAIIMNACI HAVYUTCS:

JaBaTh OMPEICICHHSI OHSATHI: COOBITHE, COOCTBEHHOE BpEeMsl, COOCTBEHHAs JJINHA;

00CyX/1aTh TPYJHOCTH, BO3HUKAIOUIME IPHU PACHPOCTPAHEHUH NPUHIMIA OTHOCUTEIBHOCTH Ha
AJIEKTPOMAarHUTHBIE SIBJIEHUS; CBA3b MEXKY 3Heprueit u maccoii B CTO;

ONMCBIBATh IPUHIMIIMAIBHYIO CXeMy olbiTa Malikenbco- Ha—Mopiu;

¢ (opmynuposats nocrynatsl CTO;

paccMaTpuBaTh OTHOCHTEIBHOCTH: OJHOBPEMEHHOCTH COOBITHH, MPOMEXKYTKOB BpPEMEHU H
paccTOSIHUM;

3aMuChIBaTh (POPMYJIbl ONPEAEICHUS PENATUBUCTCKOTO UMITYJIbCA, TIOJTHOM SHEPTUU U SHEPTUU
nokost B CTO; ocHoBHOM 3akoH nuHamMuku B CTO; pensiTUBUCTCKOE COOTHOLIEHUE MEXIY
SHEpruer U UMIYJIbCOM.

KBanrToBasi pusuka

OOvIarMiicss HAVIYUTCS:

JaBaTh OMPEACTICHUS MMOHATUI: TEIJIOBOE M3IydeHue, PoTorpPeKT, KOPIMYCKYIIPHO-BOTHOBOM
Iyallu3M, HM30TOMNbI, sJepHas peakuus, JeQeKT Macchl, SHEPreTUYECKHH BBIXOJ SIEPHBIX
peakuui, ILenHas siepHas peaklus, KpPUTUYECKas Macca, HOHHU3UPYIOLIEe H3IYyYeHUE,
[TepMosiniepHas peakuus |, 3leMEeHTapHasi 4aCTULA, AaHHUTWIIALIUS;

OIUCHIBATh KBAHTOBBIE SIBJICHMS, UCHOJb3Yysd (DPU3MUYECKUE BEIMUMHBI U KOHCTAHTBI: SHEPrUs
KBaHTa, noctosiHHas [lmaHka, paboTa BBIXOJA AJIEKTPOHOB, SHEPTHS W HMMITYJIbC (OTOHA,
JHEpPrusl MOHU3ALUU aToMa, IEPUOJ IOoJypaclaja, 3apsJoBO€ M MacCOBOE YHUCIIA, aTOMHas
€IMHHIIAa MacChl, SHEPTUsl CBSA3U ATOMHOTO S1pa, yJelbHas dHEpPIrusl CBSI3M aTOMHOIO sjipa,
KOX(QQUIUEHT pa3sMHOXKEHUS HEWTPOHOB, TMOTJIOUIEHHAs [103a W3IY4YEeHHs, MOIIHOCTh
MOTJIOLIEHHON JI03bl, PKBUBAJICHTHAS /103; IIPU ONKMCAHUU IPABUIBLHO TPAKTOBATh GU3NUECKUI
CMBICII UCHOJb3YEMBIX BEJIWYMH, UX 0003HaueHUs M eauHuLbl u3mepenus B CU, HaxoauThb
(hopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (DU3HMUECKYIO BETUUYHUHY C JPYTMMU BETUYMHAMU;
OOBACHATH KOPIYCKYJISIPHO-BOJIHOBOH Jlyallu3M CBETA, SIBJICHHE JaBJIEHMS CBETa, TMIIOTE3Y €
Bpoiins, [cooTHOmEHUs HeonpeaeneHHocTei [ elizenOepra], Bo3HuKHOBEeHUE cepun baibmepa;
MOHMMAaTh CMBICT KBAaHTOBOM rumnotessl [lnanka, noctosuHol ITnanka; pu3nyeckux 3aKOHOB:
BHelHero (otos¢pdexra, paaMoaKTUBHOIO paclaja, COXpPAHEHUS IHEPIHH, JIEKTPHUUECKOIO
3apsija, MacCOBOIO M 3apsI0OBOT0 YHMCEN; PaJUOAKTUBHOIO paclaja; ypaBHEHUS OWHINTEHHA
st pororddexra; mocTynatoB bopa; nmpaBui KBaHTOBaHMS, CMEIIECHUS JUIs alib(a-pacmnana u
Oera-pacrnaja; OTJIMYaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA OT €ro MaTeMaTUYEeCKOH 3alKCH;
OOBSACHATH UX COJIEp’KaHUE Ha YPOBHE B3aUMOCBS3H (PU3MUECKUX BEIHYUH;

M3y4aTh OKCIEPUMEHTAIbHO BO3HHUKHOBEHHE HEMPEPHIBHOTO U JIMHEHYAaTOro CHEKTPOB,
sBJieHHE BHeIHero ¢orodddexra, MPOBOAUTH M3MEPEHHUS €CTECTBEHHOI'O PaJAMAllMOHHOTO
(hoHa, uccieI0BaHus TPEKOB 3apsDKEHHBIX YacTHII 110 (oTorpadusM u Ip.;

DJIeMEeHTBI ACTPOPU3NKH

O6VH.IaIOU.IPII>1c51 Hay4HUTCA:

JaBaTh OMNpPEACIICHUs] TOHATHH: aCTPOHOMHYECKAs €IWHHIA, COJHEYHAs aKTHUBHOCTD,
TOMUYHBIN TMapajulakC, CBETOBOM TOJ, TAapCeK, TallaKTHKa, [KPUTHYECKas IIJIOTHOCTh
Bcenennoii];

paccMmatpuBaTh (GU3UUECKYIO IPUPOAY TUIAHET 3€MHOU TPYIIIBI, TUIAHET-TUTAHTOB U MAJIbIX TE
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CoJIHEYHOM CHUCTEMEI;
MPUBOJIUTh MPHUMEPHl ACTEPOUJOB, KAPIUKOBBIX IIJIAHET, KOMET, METCOPHBIX IOTOKOB, [THUIIOB
TaJIaKTHUK, aKTUBHBIX TAJIAKTHK |;
e 00CYXIaTh THIIOTE3Y MPOUCXOXKAeHHSI COTHEYHON CHCTEMBI;
® OICHUBATh PACCTOSIHHUS JO KOCMHUYECKHMX OOBEKTOB, WCIOJB3YS MOHATHS: aCTPOHOMUYECKAs
€IMHUIIA, CBETOBOH T'0OJ1, APCEK;
® paccMaTpuBaTh CTPOCHUE COJIHEYHOW arMocdepbl, MNpUMepbl MPOSBICHUS COJHEYHOU
AKTUBHOCTH U €€ BJIMSHUS Ha MPOTEKAHHME IMPOIIECCOB HA HANICH MJIaHETe, CTPOCHHE Halleh
lNanaktuku, sBoMonMI0 BeeneHHoM, NCMONb3ys 3J1IeMEHThI TEOPUU bobIIoro B3phIBa;
® ONUCHIBATH T'EOLIEHTPHUUECKYI0 U TEeIHONEHTPUYECKYIO CHCTEMbI MUPA, MPOTOH-TPOTOHHBIH
UMK, mnpoucxomsmmii B Heapax CoiHIa, 5SBOJIONUIO 3BE3Jl, HUCIHOJIB3Ys JAUarpammy
I'epummpynra—Paccena, kpynmHomacmTabHyo CTpyKTypy Beenennoit;
® 3anKChiBaTh W aHAIM3UPOBaTh: 0000mIeHHBIM TpeTuil 3akoH Kemnepa, 3akon Credana —
Bonesnmana, 3axoH Xa00ua;

JIMYHOCTHBIE pe3yJabTaThbl

1. chOpMHUpPOBAHHOCTh  [MO3HABATECIBHBIX  HMHTEPECOB, HHTCIUICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

2. yOeXIEeHHOCTh B BO3MOXXHOCTH IIO3HAHMUSA MPHUPOJBI, B HEOOXOJUMOCTH  Pa3yMHOTO
WCIIOJIb30BAaHUs JOCTMIKCHUM HAayKU M TEXHOJOTMH AJIA JAJIBbHEHIIEr0 pa3BUTHS YEJIOBEYECKOIO
o0miecTBa, yBa)XEHHE K TBOpLAM HAyKd W TEXHUKH, OTHOIICHHE K (HU3UKE Kak DSJIEMEHTY
00111€4eTI0BEYECKON KYIbTYpPHI;

3. CaMOCTOATEIbHOCTh B IPUOOPETEHUHN HOBBIX 3HAHUIN U MPAKTUYECKUX YMEHMUIL;

4. TOTOBHOCTh K BBIOOPY JKH3HEHHOTO MYyTH B COOTBETCTBHMM C COOCTBEHHBIMH HMHTEpPECAaMHU U
BO3MOKHOCTSIMHU;

5. MOTHBallMs  O0pa30BaTeNbHOW  JIEATENbHOCTH  IIKOJbHUKOB HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/14;

6. (QopMuUpOBaHHE LEHHOCTHBIX OTHOLIEHWH Jpyr K Jpyry, YYWUTENI0, aBTOpaM OTKpPBITUH U
n300peTeHuil, pe3yabraTaM 00y4eHusl.

MertanpeamMeTHbie pe3yJabTaThl:

1. OBJIaA€HUE HABLIKAMU CaMOCTOSITEIHLHOIO l'[pI/IO6pCTeHI/ISI HOBBIX 3HaHPII>i, opraHu3anuun yqe6H0171
JACATCIIBHOCTH, ITOCTAHOBKHU IICJ'IGfI, IIaHUPOBAHUA, CAMOKOHTPOJIA U OLCHKH PEC3YJILTATOB CBOCH
ACATCIIbHOCTU, YMCHUAMU NPCABUACTL BO3MOXKHBIC PE3YJILTATBI CBOUX HCP’ICTBHﬁ;

2. TOHUMAaHHUE pa3INuYUid MEXAY HCXOJHBIMH (aKTaMu ¥ THUIOTE3aMU JJs WX OObICHEHUS,
TEOPETHYECKUMHU MOJICTISIMA U PeaTbHBIMU OOBEKTaMH, OBJIQJICHHE YHUBEPCATHHBIMH YYCOHBIMU
JNEHUCTBUSAMH Ha TIpUMEpax THUIOTe3 A OOBSICHEHUS M3BECTHHIX (DaKTOB M IKCIEPUMEHTAIBHOM
MIPOBEPKH BBIJIBUTAEMBIX THIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIEICH MPOIIECCOB WIIH SIBICHHUIA;

3. ¢dopMupoBaHue yMeHUIl BOCIPHUHHMMATh, IepepadaTbiBaTh W MPENbSABIATH HHPOpPMALUIO B
CIIOBECHOM, 00pa3HOii, CUMBOJIMYEeCKOl (hopMax, aHAIU3UPOBATh U NepepadbaThIiBaTh MOITYYEHHYIO
MH(pOPMAIIMIO B COOTBETCTBUHU C IMOCTaBICHHBIMHU 3aJauyaMH, BBIJCISATh OCHOBHOE COJEp>KaHHe
IMPOYUTAHHOI'O TEKCTA, HAXOJAUTH B HEM OTBETEI HAa IMOCTABJICHHBIC BOIIPOCHI U U3JI1araTh €ro,;

4. HpI/IO6pCTeHI/IC OIlblITa CaMOCTOATCIIBHOI'O IIOMCKa, aHaJnu3a H 0T60pa I/IH(I)OpMaI_[I/II/I C
HCIIOJIB30BAHHUEM PA3JIMYHBIX UCTOYHUKOB U HOBBIX I/IHCbOpMaI_[I/IOHHI)IX TEXHOJIOTHit AJId PCIICHHUA
IIO3HABAaTCJIbHBIX 3aJa4,



5. pasBUTHE MOHOJIOTMYECKOW M JUAJIOTMYECKOM peuM, YMEHMsS BbIpakaTb CBOU MBICIH U
CIOCOOHOCTH BBICIIYIIUBaTh cOOECeHUKA, MOHUMATh €ro TOYKY 3pEHHs, IPU3HABaTh IPaBO
JPYTOro 4€jJ0BEeKa HA MHOE MHEHHUE;

6. OCBOCHHE IIPHEMOB [ICUCTBUII B HECTAHAAPTHBIX CHTYyallMsX, OBJAJCHUE 3BPHUCTHYCCKHUMHU
METOAaMH PeLIeHUs Ipobem;

7. ¢dopmupoBaHue yMmeHHil paboTaTh B TpYIIE C BBHIIMOJIHEHHEM DPA3JIMYHBIX COIHAJIBHBIX POJIEH,
IPEJCTABIATh U OTCTAUBATh CBOU B3IVIAJbI M YOEXKIEHUS, BECTH JUCKYCCHIO.

Conepxxkanue yueOHOro nmpeamera

Conepxanne OOy4YeHHUsT TIPEICTABICHO B TMporpaMMe pa3feiamMu  «DJICKTPOIUHAMUKAY,
«Konebanuss u BomHb, «Ontuka», «CTOy», «M3myuenus u crekrtpel. KBaHTOBas ¢usukay,
«ACTPOHOMHUS Y.

DJIeKTPOANHAMHUKA

MarauTtHoe B3auMOJEHCTBUME. MAarHuTHOE MOJE JIEKTPUYECKOro Toka. MHAYKIMS MarHMTHOIO
nons. IlpuHnun cynepno3uuuyM MarHUTHbIX mosnei. JluHum marHutHOM wuHAaykuuu. JleiicTBue
MarHuTHOTO TIOJIsI Ha TPOBOAHUK ¢ TokoM. Cuima Awmmnepa. 3akoH Awmmepa. DIJIEKTPOIBUTATEIh
MOCTOSIHHOTO TOKa. [DJIEeKTPOM3MEPHUTENbHBIN MPUOOP MarHUTOAJIEKTpUUecKor cucteMbl.| Pamka c
TOKOM B OJHOPOJHOM MarHUTHOM TioJie. /lelicTBre MarHUTHOTO TOJIS Ha JBMOKYIIUECS 3apsDKCHHBIC
yactuubl. Cuna Jlopenna. [Macc-cnektporpad. Luknorpon.] Maruutaenii mut 3emian. MarunuTHbie
cBoiicTBa BemecTBa. [CTpoeHHe (heppOMarHUTHBIX BEIICCTB. |

Onbitel  @apanes. SIBleHHE DIIEKTPOMArHUTHOM MHIAYKUMHU. MarHuTHbIA MOTOK. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIMU. Buxpeoe snekrpuueckoe nose. [Ipasuno Jlenna. [C unaykuuu B
nBUKyIeMcs: npoogHuke.| Camounnykuus. UHIyKTUBHOCTh KOHTYpa. DHEPrusi MarHUTHOTO TOJISt
TOKA.

JlabopatopHblie pabOThI

JlaGopaTtopHast pabota Nel «HaGnronenue AeMCTBUS MarHUTHOTO TIOJIST HA TOK»

JlaboparopHas pabota Ne2 «/3ydenue BIEHUS dIEKTPOMArHUTHON MHIYKIIAN

Koseb0anus u BOJHBI

DNeKTpOMarHuTHeIe KojeOanusi u  BOJHBL. CBOOOJHBIE DJIEKTPOMArHUTHBIE —KOJEOaHUS.
Konebarenbubiit koHTyp. ®opmyna Tomcona. Ilpomecchl mpu TapMOHMUYECKHUX KoJeOaHUAX B
KOoJIeOaTeIbHOM KOHTYype. BBIHYXJIEHHBIE JJIEKTpOMAarHUTHBIE KoJjiebaHus. [lepemeHHBIN TOK.
Pesuctop B menu mnepeMeHHOro ToKa. JleWCTByroIMe 3HAYEHHUs] CUJIbI TOKA W HaIpsHKEHHS.
[Konnencarop u KaTymka WHAYKTUBHOCTH B IIEMH TMEPEMEHHOTO Toka. 3akoH Owma s 1enu
MEPEeMEeHHOTO TOKa. Pe3oHanc B mnenu nepemeHHoro toka.| Tpancdopmarop. [KII[ tparncdopmaropa.
[Tpou3BoacTBO, MEpeavya u UCTIOIB30BAHUE YHEPTHH. |

OnekrpoMmarautHoe moisie. OnbiThl ['epria. CBONCTBA 3JE€KTPOMAarHUTHBIX BOJIH. MIHTEHCHUBHOCTH
AJIEKTPOMArHUTHONW BONHBL. CHEKTp dSJIEKTPOMArHUTHBIX BOJH. [IpUHIMIIBI  pagMoOCBI3U U
TEIICBUICHUS.

JIabopaTopHbIE PabOTEI

JlaboparopHas pabora Ne3 «OmpeneneHue YCKOpPEHHsS CBOOOJHOTO TAaJCHUS MPU TMOMOIIH
MasITHHKA

OnTuka
['eomeTpuyeckas onTuka. 3aKOH MPSMOJMHEHHOTO PacIpOCTPAHECHHsI CBETA. 3aKOH OTPaKCHHS
cBeta. llocTpoeHne wu300pakeHUH B IUIOCKOM 3epkaiie. 3akoH mpenomieHus BoiH. [[lomHOe
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BHYTpeHHee oTpakeHue cBera.] JIunzpl. dopmyna ToHKOM iMH3BL. OnTHYeckas cuia JIMH3BL
[Toctpoenne n300pakeHU B TOHKUX JMH3aX. YBeIMUYEHUE JUH3BL. [71a3 Kak onTuyeckas CHCTEMA.
Hedextsi 3penus. [OnTudeckue mpruOopsL. |

N3mepenne ckopoctu cBera. Jucnepcust ceta. OmnwiThl HbtorTona. Ilpunnun ['roiirenca.
Wutepdepennus Boan. Matepdepennus ceera. Korepentnsie nctounuku csera. Onbit FOnra. Konbua
Herorona. Hutepdepennus B ToHkMX IUieHKax. [[IpocBernennas onrtwka.] Judpakuus cserta.
[Tpunun I'toiirenca— @penens. [[Audpakunonnas pemerka. [lonspusanus CBETOBBIX BOJH. |

JlaBoparopHblie pabOThI

JlabopaTtopHnast padota Ned «M3mepeHune nokasaress MpeoMICHUs CTEKIIa»

JlaboparopHas pabotra No5 «OmpeneneHue oONTHYECKOW CUIbl M (OKYCHOTO PACCTOSHUSA
coOuparoIIe JTMH3BDY

CTO

3aKOoHBI ANEKTPOJMHAMHUKMA M TPUHIMUI OTHOCHUTEIbHOCTH. OmnbiT Maiikenscona. IlocTynaTs
CHEeIMAbHOM  TEOpUHM  OTHOCHUTENHHOCTU. OTHOCHUTENBHOCTH  OJHOBPEMEHHOCTH  COOBITHH,
MIPOMEKYTKOB BpPEMEHM M paAcCTOSHHMM. Macca, UMIyJbC M SHEPrusg B CHEUUAIBHOW TEOPHUHU
oTHOcUuTenbHOCTH. DopMmyina DUHIITEHHA.

HN3nydenus u cnektpsl. KBantoBasi pusuka

PaBHOBecHOEe TemioBoe uznydyeHue. KpantoBas runore3a [lnanka. [loctossnuas [1nanka. Baemnuii
dotorddekt. 3akonsl pororddexra. YpaBHenue DitHirerHa 111 poroaddexra. @oronsl. [aBnenue
ceera. OmbiTel JleOemeBa. DHeprus uW uMmiyinbe (orona. KopmycKysspHO-BOTHOBOW IyallU3M.
I'unotesa ne bpoiins. [CooTHomeHue Heonpeaenennoctei ['eitzendepra. |

[TnanerapHas mozens atoma. OmbiTel Pesepdopna. IloryomieHne W W3Iy4eHHE CBETAa aTOMOM.
IToctynarel bopa. Moaens atoma Bogopoaa no bopy. JIuneituareie ciekrpsl. [JIasepsi. |

MeTonbl  perucTpaludy  3apsDKEHHbIX — dacTull. EcTecTBeHHass pajMOaKTUBHOCTb. Bumiel
PaANOAKTUBHBIX MPEBPALEHUN aTOMHBIX s1ep. 3aKOH paJMOaKTHUBHOTO pacnana. M3oronsl. [IpaBuna
cMmelieHuss ans anba-pacmaga u Oera-pacmana. MckyccTBeHHas paJuoakTHUBHOCTh. [IpoToHHO-
HEHUTPOHHAs MOJEIb aTOMHOIO siapa. SnepHble peakuuu. SnepHble CHIIbl. DHEprus CBSI3M aTOMHBIX
anep. [enenme snep ypana. llemnas spepHas peakuus. fnepHas sHepreTuka. buonormdeckoe
JeficTBUE PaJMOAKTUBHBIX M3JIydeHUH. DKOJOornuecKkue npoodaeMbl UCTIONb30BaHUS SIEPHON SHEPrUH.
[IpumeneHue painoaKkTUBHBIX U30TOMOB. [ TepMosiaepHble peakuu. TepMosaepHbIil CUHTES. |

DOnemeHTapHble yacTullbl. Knaccudukanus snemeHTtapHbeix yactuil. KBapku. dyHmaameHTaIbHBbIC
B3aUMO/ICVCTBUS.

AcTpoHOMUA

Conneunas cucrtema. JlyHa n cnyTHukM 1utaHeT. KapiukoBble miiaHeTsl U actepouabl. KomeTsl u
MeteopHble MOTOKU. ComnHue. 3Be3nbl. Jumarpamma ['epummpynra—Paccena u 3BoJiIOnUsST 3BE3I.
IlepemeHHbIE, HOBBIE U CBEPXHOBBIE 3B€3/bl. JK30MIaHeTsl. Hama ["anakTuka. 3Be3/1HbIE CKOIUIEHUS.
[Apyrue ranaktuku]. IIpocTpancTBeHHO-BpeMeHHbIe MaclITaObl HaOmogaeMoil Bceenennoil. 3akoH
Xab0ma. Kpymnomacmrabuas crpykrypa Bcenennoii. IlpencraBnenus o6 sBomonnu BceneHHOI.
OnemenTsl Teopun bosbiioro B3peiBa. [TemHas MaTtepust U TeMHasi SHEPIUs |



TemaTnueckuid miaan 11 kiaace

Neni/m Ha3Banue Tem KouaunyecTBo KouunuyecrBo KounuecTBo
OTBOJAMMBIX YaCOB | KOHTPOJIbHBIX J1adopaTopHBIX
padoTt pabot
1 DNeKTpoAMHAMUKA 19 1 2
2 Konebanus u BoJIHBI 36 1 1
3 OnTuka 24 1 2
5 CTO 3 0 0
6 W3myueHus u CeKTpbl 9 1 0
7 KBanToBas ¢puznka 19 1 0
8 AcTtpoHOMHUS 11 0 0
9 3HaueHue PU3NKH 2 0 0
10 [ToBTOpEHME 42 0 0
HUTOIO: 165 5 5
Ne kp Tema KOHTpPOILHON PaboTHI
BBoaHBII KOHTPOIIE.
Nel TennoBbIe SBICHUS.

Ne2 H3MmeneHue arperaTHbIX COCTOSIHUM BEIIECTBA.

Ne3 DneKTpuuecKue BICHUS. DIEKTPUIECKHUH TOK.

Ne4 MarunurtHrle SBiIeHU.

Ne5S CBEeTOBBIE SBJICHUS.

Hroropas KOHTPOJIbHAA pa60Ta

B nepuop upe3BblYaiiHBIX CUTYalLlMi, IOTOJHBIX YCIOBUN, BBEICHNS KapAaHTUHHBIX MEPONPUATHHI T10

3abosneBaemoctH rpunmnom, OPBU u npyrumu nHpeKIMOHHBIME 32001€BaHUsMH, 00pa30BaTEIbHBIN MPOLIECC

10 JaHHOMY y‘le6HOMy NpeaAMETY OCYHICCTBIIACTCA C UCIIOJIB30BAHUCM NUCTAHIIMOHHBIX TeXHOJ’IOFHﬁ,

«OJICKTPOHHBIX THECBHUKOB), COITHMAJIbHBIX ceTel u APyrux (bOpM
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Kaneﬂnapﬂo-TeMaanecxoe NJJAaHHPOBaHUE

Neri/mm HaumeHnoBaHus pa3/ienoB/TeM ypOKOB Ii(:;;;o I’TIJ[;TI: q'z)[:;i
daexkrpoauHamuka (19 gac)
MarnuTHoe 1oJie (8 uac)

1/1 T.b. BzaumonaeiictBue TOkOB. MaraurHoe 1osie 1

212 BekTop MarHuTHON UHIYKIUU. 1
33 Cuia Amnepa 1
4/4 DIIeKTPOU3MEPUTEILHBIE TPUOOPHL. [ pPOMKOTOBOPHUTED. 1

Penrtenue 3amau
5/5 [TepBUYHBII HHCTPYKTAX 1O OXpaHe Tpynaa Ha pabouem 1
MecTe.
JI/p Nel «Habnronenue qeiicTBUST MAarHUTHOTO TTOJIST HA TOK)
6/6 JleiicTBrEe MarHUTHOIO 10JIs1 Ha ABMKYILUicA 3apsy. Cuia 1
Jlopenna
117 Pemenue 3anau Ha cuty Ammnepa u cuity Jlopenna 1
8/8 MarsuTHbIE CBOICTBA BellecTBa. Pemmenue 3amay. 1
DuekTpoMarnuTHast mHAYKIus (11 yac)

9/1 SIBreHne ANEKTPOMArHUTHOM MHIYKIUH. 1
10/2 | MarHuTHBII TOTOK 1
11/3 Hanpasnenue nnaykunonHoro toka. [Ipasuio Jlenna 1
12/4 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU 1
13/5 | Pemrenue 3ama4 mo TemMe «NEKTPOMATHUTHAS UHTYKITUSI 1
14/6 | Buxpesoe anekrpuueckoe noje. IJ1C uHIyKIuu B 1

JBIDKYIUXCS TPOBOTHUKAX.

15/7 | TlepBu4HBIi HHCTPYKTAXK MO OXPaHE Tpyla Ha pabouem 1
mecre. JI/p Ne2 «M3ydeHue siBIeHUs 37€KTPOMAarHUTHON
UHYKIHH.»

16/8 | Camounnaykius. MHAYKTHBHOCTh 1

17/9 | DHeprus MarHUTHOTO MOJIS 1

18/10 | DnexrpomarHutHOe nose. OOOOIICHHE MaTepHaa 110 TeMe 1
«DNEeKTPOMarHUTHAsE MHAYKIUS

19/11 | K/p Nel no Teme «DJIeKTPOMATHUTHAS WHIYKIUSD» 1

Kosae6anus v BosHbI (36 yac)
Mexanuueckue koJieoanus (8 yac)

20/1 | CBoOOAHBIC M BBIHYKICHHbBIC KOJICOAHHSI 1

21/2 | MaTtematuyeckuii MasSTHUK. J[nHaMUKa K0jIe0aTeIbHOIO 1
JIBYDKEHUS

22/3 ['apMoHnYecKue KoeOaHsI 1

23/4 AMITTHTY/A, TIEPHO/, YacTOTa M (a3a KoJIeOaHMiA. 1

24/5 | TlepBUYHBI HHCTPYKTaX MO OXpaHe Tpy/a Ha paboyeM 1
mecte. JI/p Ne3 «Onpenenenue yckopeHus cBOOOIHOTO
naJIeHUs P MOMOIIM MasiTHUKA»

25/6 | IlpeBpaieHne SHEPTUU MIPH TAPMOHUYECKUX KOJICOAHHSX 1




26/7 | BoinyxaeHHbie koieOanus. Pezonanc 1
27/8 | Pemenue 3ama4 no teme «MexaHUYECKUE KOJICOAHMSI» 1
DJIeKTPOMarHuTHbIe Kosie0anus (14 gac)

28/1 CB0OOHBIC U BBIHY)KICHHBIC DJICKTPOMAarHUTHBIE 1
kojeOanus. KonebareabHbIi KOHTYD.

29/2 | AHanorusi MeXJy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU 1
KOJICOAHUSAMU. Y paBHEHUS, OMIMCHIBAIOIINE MTPOLIECCHI B
KoJ1e0aTeIbHOM KOHTYpE.

30/3 [Teproa cBOOOIHBIX IIEKTPUUECKHUX KOJICOAHMI 1

31/4 | TlepeMeHHBII SICKTPUIECKHUN TOK 1

32/5 | Pemenue 3ama4 no teme «llepeMeHHBIN IEKTPUYCCKUit 1
TOK»

33/6 | AKTHBHOE, EMKOCTHOE U MHYKTHBHOE COIIPOTHBIICHUS B 1
[EeNH EPEMEHHOTO TOKa

34/7 Pemenue 3aay Ha pacy€T COMPOTUBIICHUS B LICTIH 1
NIEPEMEHHOTO TOKa

35/8 | DneKTpUYECKHUI Pe30HAHC 1

36/9 | I'eneparop Ha TpaH3HCTOPE. ABTOKOICOAHMS 1

37/10 | I'enepupoBaHHUE NEKTPUICCKON IHEPTHH 1
38/11 | Tpaucdopmaropsl 1
39/12 | IIpou3BoACTBO, IEpeaaya U UCIIOIb30BaHUE DIEKTPHUUECKOM 1
SHEPrUU
40/13 | Pemrenue 3amaq o teme «Tpanchopmarop» 1
41/14 | K/p Ne2 o reme «MexaHU4YeCKHE U IJIEKTPOMATHUTHbIE 1
KOJIe0aHU S
Mexanuuyeckue BOJIHBI (4 4yac)

42/1 | BonHoBble siBeHUs. PacmipocTpaHeHe MeXaHUIeCKIX 1
BOJIH. Buzbl BoJIH

43/2 | Inuna BostHbl. CKOPOCTH pacIpOCTPAHEHHSI BOJTH. 1
VYpaBHeHue Oeryiiei BOIHbI

44/3 | Unarepdepennus Boan. [Tpunnun [toiirenca. JIudpaxius 1
BOJIH.

45/4 | BosHbl B cpeiax 1

daeKkTpoMarHuTHbIe BOJIHBI (10 yac)

46/1 | DneKkTpOMarHuTHas BOJHA 1

47/2 | DxcriepuMeHTaIbHOE OOHAPY)KEHHE 3JIEKTPOMArHUTHBIX 1
BOJTH

48/3 | I11OTHOCTH MOTOKA BIEKTPOMArHUTHOTO M3ITy4SHUS 1

49/4 | Nzobperenue paguo A. C. [TonoBeiM. [IpuHIHIEL 1
PaInuoCBs3H

50/5 | Monynsius u AeTektupoBanue. [Ipocreitimmii 1
paTuoOTIPHEMHUK

51/6 | CBolicTBa >IEKTPOMArHUTHBIX BOJIH 1

5217 Pacnpoctpanenue paguoBonH. Panguonokarus 1
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53/8 | TeneBuacuue. Pa3Butne cpecTB CBA3M. 1
54/9 | Pemenue 3am1a4 Ha TeMy «Panuosokarnus» 1
55/10 | O6ob6maromuii ypok «OCHOBHBIE XapaKTEPUCTHKH, 1
CBOWCTBA M UCTIOJIH30BAHUE IJICKTPOMATHUTHBIX BOJH
OnTuka (24 yac)
CaetoBble BoJIHBI (17 yac)
56/1 | Pa3Burtue B3rIsA0B Ha pupoy cBera. CKOpPOCTh CBETa 1
57/2 | Ipunnun ofirenca. 3aKoH OTPayKECHHSI CBETa 1
58/3 3aKoH IpeJIOMJICHUS CBETa 1
59/4 | IlepBUYHBIN HHCTPYKTAX 110 OXPaHE TPyAa Ha paboueM 1
mecte. JI/p Ned «3mepenne mokazaresi MpeoMICHUS
CTEKJIa»
60/5 | [NomHOE OTpaXkeHHE 1
61/6 Pemienue 3amad no reMe «3aKOHBI OTPAKEHUS U 1
NPEJIOMIICHUSI CBETa
62/7 | JIunza. [ToctpoeHre H300PaKCHHMIA, TaBAEMBIX JTHH3AMH 1
63/8 | Pemenue 3agau no teme «JIMH3bI» 1
64/9 | IlepBUYHBI UHCTPYKTaX IO OXpaHe Tpy/a Ha paboyeM 1
mecte. JI/p Ne5«Omnpenenenne onTHIECKON CHITBI U
(OKYCHOTO pacCTOSTHUSI COOUPAOILEH JTHH3BD»
65/10 | CamocTtosTenbHas padbota mo Teme «I'eomerpudeckas 1
OITHKA»
66/11 | Jlucnepcus cBera 1
67/12 | UatepdepeHiys MeXaHUIEeCKUX BOJIH U cBeTa. HekoTopbie 1
PUMEHEHUS WHTEpepeHITuN
68/13 | dudpakius MEXaHHYECKUX BOJIH U CBETA 1
69/14 | QudpakiuoHHas perieTka 1
70/15 | Pemrenue 3a1a4 o TemMe «IuGpaKkIIMOHHAS PEIIETKA» 1
71/16 | K/p Ne3 no teme «OnrTuka 1
72/17 | onsipuszanus ceera. [lonepeuHOCTh CBETOBBIX BOJH 1
Hzayuyenne u cnekTpsl (74ac)
73/1 Bunb! uznydennii. IctouHuku cBeta 1
74/2 | CekTpbl U CIIEKTPaIbHBINA aHAIN3 1
75/3 | Bugumoe u3iydeHue 1
76/4 | UndpakpacHoe u yabTpaduoIeTOBOE U3TyUCHHE 1
77/5 | PEeHTreHOBCKOE M3JIyuCHUE 1
78/6 | Illkana 31eKTPOMarHUTHBIX H3ITy4eHUI 1
79/7 | 3aKOHBI YNEKTPOJMHAMHUKH U MIPUHIIUIT OTHOCUTEILHOCTH 1
JJieMeHThI TEOPHH OTHOCUTEJIBLHOCTH ( 3 yaca)
80/1 | IMoctynarkl TECOPUU OTHOCUTEIBHOCTU. PeITHUBHCTCKHI 1
3aKOH CIIOKEHHSI CKOpOCTEel
81/2 | 3aBHCHMOCTB MaccChl OT CKOPOCTH. PensTuBHCTCKAs 1
JTMHAMUKA
82/3 | CBs13b MEKIYy MacCoOi U SHEPTUCH 1
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KBanToBas ¢usuxa (28 yac)

CaeToBble KBaHTHI (9 4ac)

83/1 | 3aposkaeHne KBaHTOBOM TCOPHH 1
84/2 | ®orosddexr 1
85/3 | Teopust poTorddexra 1
86/4 | Pemenue 3amgay no teme «@oTodddexr 1
87/5 | ®oroHsl 1
88/6 | I[Ipumenenue horodddexra 1
89/7 JlaBiienue cBeta. XMMHUYECKOC ACHCTBHE CBETA 1
90/8 | Pemenue 3agau no reme ®otorddexr 1
91/9 | K/p Ned4 o teme «CBeTOBbIE KBAHTBI» 1
ATtom u aTomHoe siApo (20 yac)
92/1 | Ombitel Pe3epdopaa. Saepaas Mojaenb aroma 1
93/2 | KBanroBble mocTynaThl bopa. 1
94/3 | Mogenb aToma Bogopoa mo bopy 1
95/4 | BeiHyXIeHHOE H3/TydeHue cBeTa. Jlasepsl 1
96/5 | MeToxbl HAOIOICHHS ¥ PETHCTPALIMH PAIMOAKTUBHBIX 1
W3J1y4YEeHU N
97/6 | OTkpbITHE paINOAKTUBHOCTH. Anb(da-, beTa-u raMmma- 1
U3ITy4CHHUS
98/7 | PagmoakTHBHBIC PEBPAILCHUS 1
99/8 | 3akoH paauoakTUBHOIO pacnana. [leprosa momaypacmasa 1
100/9 | U3zoromsl. X nony4eHue 1 npumMeHeHue. bruonorndeckoe 1
JieicTBUE paJiMOaKTUBHBIX U3TY4EeHUHN
101/10 | OtkpbITHE HEWTPOHA 1
102/11 | Ctpoenue aTOMHOTO siipa. SAepHbIe CHIIbl. DHEPTHS CBSI3H 1
ATOMHBIX sIJIEP
103/12 | SInepHbie peakiuu. DHEPreTUUECKUI BBIXO]I SCPHBIX 1
peaKkuuit
104/13 | Pemienue 3aaau 1o TemMe «SlaepHbie peakiuny 1
105/14 | lenenue sinep ypana. LlenHble sinepHbIe peakiuu 1
106/15 | SnepHblit peakTOp 1
107/16 | TepmosinepHbie peakuuu. [IpuMeHeHHe SAEpPHOM 1
SHEPTreTUKU
108/17 | K/p Ne5 no teme «@U3MKa ATOMHOI'O SIAPA» 1
109/18 | Drambl pa3BuTHs (PU3UKH HIIEMEHTAPHBIX YaCTHIL 1
110/19 | IToBTOpHTEIBHO-0000MAOMNI YPOK «Pa3BuTne 1
NPEJICTaBICHUI O CTPOCHUH M CBOMCTBAX BEIIECTBAY
Actrponomus (11 gac)
111/1 | Bugumsle ABMKEHUS HEOECHBIX TET 1
112/2 | 3akoHBI ABWKEHUS IIJIAHET 1
113/3 | Cucrema 3emns-Jlyna 1
114/4 | dusuyeckas npupo/a MIAHET U MAITBIX TEI 1
115/5 | Connue 1
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116/6 | OcHOBHBIC XapaKTEpPUCTUKHU 3BE3. BHyTpeHHEe cTpoeHue 1
3BE3 ]
117/7 | DBomrouus 3BE31 1
118/8 | Hamia ['amaktuka 1
119/9 | lanmakTuku 1
120/10 | Ctpoenue u 3BoItOIMS Beenennoi 1
121/11 | OGoO1IeHue TeMBbI «ACTPOHOMUS 1
3HaveHne PU3NKH 115 NOHUMAHHUS MHPA U Pa3BUTHA NPOU3BOAUTEIbHbBIX
cud (2 v).
122 Enunas ¢pusmveckas kapTuHA MHpA. 1
123 | DnemeHTapHbIE YaCTUIIBI. 1
Oo6o61maruee nopropenne (42 ).
124 IToBrOopenue Temsl «KnHemarnka. PABHOMEpHOE IBHKEHUE 1
125 [ToBTopenne Tembl «Knnemaruka. HepaBHOMepHOE 1
JIBIDKEHUE
126 [ToBTOpenue Tembl «Kunematuka. I'papukn» 1
127 [ToBTOpEHMNE TEMBI «3aKOH BCEMUPHOTO TATOTEHUS 1
128 [ToBTOpenue Temol «3akoH ['yka» 1
129 [ToBTOpenue Tembl «Bec Tena» 1
130 IToBTOpenue Tembl «CUIbl TPEHUSD) 1
131 IToBTOpEHME TEMBI «/IBHKEHHUE TEII 110 HAKIIOHHOU 1
TUTOCKOCTH
132 [ToBTOpEeHME TeMBI «/|BH>KEHNE CUCTEMBI TEI» 1
133 IToBTOpEHME TEMBI «3aKOH COXPAHEHMSI UMITYJIbCA» 1
134 [ToBTOpenue TeMbl «PaboTa 1 MOIITHOCTH 1
135 [ToBTOpEHME TEMBI «3aKOH COXPAHEHUS SHEPTUN 1
136 | IToBTopenue Tembl «OcHOBEI MKT» 1
137 [ToBTOpenue TeMsl «YpaBHeHne MenaeneeBa-Knaiinepona» 1
138 IToBTOpenue TeMsl «30mponeccs» 1
139 IToBTOpenue Temsl «llepBoe Hauano TEPMOIMHAMHUKI 1
140 IToBTOpEeHME TeMbl «BaakxHOCTBY 1
141 IToBropenue Tems! «KII/[ TennoBbIX MaIuH» 1
142 IToBTOpenue Temsl «TemnoBbie IBIEHUS 1
143 IToBTOpeHue TeMbl «I3MeHEeHNE arperaTHbIX COCTOSTHUI 1
BEIIIECTBAY
144 | IToBTOpeHHE TEMBI «DNEKTPOCTATHKA 1
145 IToBTOpenue Temsl «3akoH Kyinona» 1
146 [ToBTOopenne Templ «CoearHEHNE KOHIEHCATOPOBY 1
147 [ToBTOpenue Tembl «CoeaAMHEHUE TPOBOJHUKOBY 1
148 [ToBTOpenue TeMbl «PaboTa U MOIITHOCTH TOKa» 1
149 [ToBTOpenue Tembl «3akoH Oma sl TOJHOU LEMn» 1
150 [ToBTOpenue Tembl «Cuna Ammepar 1
151 IToBTropenue Temsl «Cuna JIopeHna» 1
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152

[ToBTOpeHuE TEMBI «INEKTPOMATrHUTHAS UHYKIUSD)

1
153 [ToBropenue temsl «lIpaBumno Jlenua» 1
154 IToBTOopenue Tembl «KosebaTrenbHbIi KOHTYP» 1
155 [ToBTOopenue Tembl «IlocTynaTsl TEOPUH OTHOCUTEIIHBHOCTHY 1
156 | IToBTOpenue TemMbl «OCHOBBI T€OMETPHUECKON OTITUKI 1
157 [ToBrOpenue temsl «@opMyiia TOHKOU JIMH3BI» 1
158 | IToBTOpenue Tembl «/{nppakiroHHas pemeTKay 1
159 [ToBTOpenue Tembl «CTPOCHHE aTOMay 1
160 [ToBTOpeHHe TeMbl «PagnoaKTHBHOCTEY 1
161 [ToBTOpEeHUE TEMBI «SIIEpHBIE pEAKIIUN» 1
162 | IToBTopenue Tembl «3akoH GoTordpdexTar 1
163 | IloBTOpeHue Tembl «/laBieHue cBeray 1
164 | UToroBasi KOHTPOJILHAsI padoTa 1
165 O606mmenue kypca ¢pusuku 11 xinacca 1
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