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PaGouas nporpamma ydebHoro mnpeamera «®dusmka» s oOywarommxcss 11A kimacca Ha ypOBHE CpeIHEro OOIIEro
oOpa3oBaHus coOCTaBieHa Ha ocHoBe TpeOoBaHMN K pe3ylbTaTaM OCBOEHHS NPOrpaMMbl CpPEAHEro oOuiero oOpa3zoBaHUs
denepanbHOro0 rocy1apcTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa HavajabHOro odmero oopasosanus (nanee — GI'OC HOO), a
TaK)K€ OpPUEHTHPOBAHA Ha LIEJIEBbIE MPUOPUTETHI, chopmynupoBaHHble B [IpumepHoil mporpamme Bocnutanus. OOlee 4ucio
qyacoB, OTBEAEHHBIX Ha u3yueHue «Dusuku» B 11A knmacce — 132 u (4 u B Hepemo) JlaHHas mporpaMma peanusyercs B
eIUHCTBE ¢ pabouei mporpammoit Bocnutanus MBOY MIUI, kanenaapHsiM IiaHOM BocnuTatesnbHOM pabotst MBOY MITJL.
OTO OTpaXeHO B IJIAHUPYEMBIX pe3yJIbTaTax.

1.Coaepxanue y4eOHOro npeamera

IMocTosinublii ekTpUueckuii Tok. Cuna Toka. 3akoH OMa jis yuactka 1enu. ConpoTuBieHHe. DIEKTPUUECKUE TICTH.
[locnenoBaTenpbHOE U TMApaLICIbHOE COCIUHEHHUS MPOBOAHUKOB. PaboTa M MOIIHOCTh TOKa. DIEKTPOJBIKYIAs CUJIa. 3aKOH
Oma [J1s OJTHOU [ETTH.

ONEeKTpUYECKUA TOK B METaJUIaX. 3aBUCUMOCTb CONPOTUBJIEHUA OT TemmepaTypbl. (CBEpXIpPOBOAUMOCTb.
[HonynpoBoguuku. CoOCTBEHHAs! U MPUMECHASI IPOBOAMMOCTH MOJYIPOBOAHUKOB, p— n nepexo. [1onynpoBOJHUKOBBIN TUO.
TpaH3ucTop. DNEKTPUUECKU TOK B )KUIKOCTAX. DIEKTPUUYECKUNA TOK B BaKyyMe. DJIEKTPUUECKUI TOK B rasax. [lmasma.

MarnuTtHoe moJie. B3zaumogeiictBue TOkoB. MarauutHoe mnosie. Muaykuumss marautHoro nons. Cuima Awmnepa. Cuna
JlopeHua. MaruHutHbl€ CBOMCTBA BEIIECTBA.

duekTpoMarneTudM. OTKpBITUE 3JIEKTPOMarHuTHOW MHAYKUWU. IlpaBunio JleHua. DnexTpousmepuTeNbHbIE TPUOOPHI.
MarHuTHbBIM MTOTOK. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUHMHM. BuxpeBoe snekrpuueckoe nose. CaMomHAyKuus. MIHAYKTUBHOCTS.
DHeprusi MArHUTHOTO TOJI1. MarHUTHbIE CBOMCTBA BEIIECTBA. DIIEKTPOMArHUTHOE TOJIE.



Ienn nepemenHoro toka. CBoOonHblE KojeOaHMs B KojeOaTenbHOM KOHType. Ilepron CBOOOIHBIX AJIEKTPUYECKUX
KojeOanuil. BbIHyXIeHHble KojeOaHus. IlepeMeHHbI >3JeKTpUYeCKUid TOK. AKTHUBHOE CONPOTUBIEHUE, €MKOCTh U
MHIYKTUBHOCTD B LA [IEPEMEHHOI0 TOKa. MOIIHOCTH B LIENIU [IEPEMEHHOI0 TOKA. PE30HaHC B JJIEKTPUYECKON LICIIH.

. I'enepupoBanue snepruu. Tpanchopmarop. [lepenaua anexTpuuecKo SJHEPTUH.

Mexannueckue BOJIHBL. [IpomonpHble M monepedHble BOJIHBL JlnnHa BOJIHBL. CKOpPOCTH pPAacHpOCTPAHEHUS BOJIHBIL.
3BykoBbIe BOJHBI. MHTEepdepenuus BonH. [Ipunnun [Molirenca. Judpaxus BoH.

JuekTpoMarHuTHoe usiaydyeHue CBY- u pagnonunanaszona. M3nydeHue 3neKTpOMarHuTHbIX BOJIH. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJH. [IpuHiun paguocsasu. TeneBuaenue

I'eomeTpuuyeckasi onTuka

CseTtoBble Jyun. 3akoH mnpesnomieHus cBera. IlomHoe BHyTpeHHee oTpaxkeHue. [Ilpusma. @opmyna TOHKOW JIMH3BI
[Tonyuenne n300pakeHUsi ¢ MOMOIIBIO JUH3BL. OnTtudeckue npubopsl. Mx paspemiaromias cnocOOHOCTb. DJIEKTPOMArHUTHBIE
BOJIHBI. CKOpPOCTBh CBETA M METOJbI €€ u3MepeHus. Jucnepcus ceera.

BoanoBas onTuka

WnTtepdepennus cera. Korepentnocts. Jdudpakuus ceera. dudpakunonHas pemetka. [lonepedHOCTh CBETOBBIX BOJIH.
ITonsapusanus csera. M3nydenue u cuexrpsl. [lIkana 371eKTpOMarHUTHBIX BOJIH.

KBanToBas TCOPUSA IJTCKTPOMATHUTHOIO U3JTYICHUSI.

TemnoBoe uznyuyenue. Ilocrosunas [Inanka. @otoaddexrt. YpaBuenue DitHiureiiHa 11 pororpdexra. @oToHbl. ONbITHI
JlebeneBa u BaBuiosa.



Crpoenue atoma. OmnbiTel Pesepdopna. KsantoBeie noctynatsl bopa. Moaens atoma Bojmopona no bopy. Tpyanoctu
teopun bopa. KBantoBast mexanuka. ['unoresa ae bpoitns. CooTHolienune HeonpenenenHocten [eiizenoepra. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. [ludpakius >nekTpoHoB. Jlazepsl.

Du3uKa BLICOKMX dHeprui

Mertoapl perucTpauuy 3J1EMEHTAPHBIX YacTHL. PagnoakTUBHBIE NPEBpAlIEHUs. 3aKOH PaJMOAKTUBHOIO pacmnaja M €ro
CTaTUCTHYECKHIl xapakTtep. [I[poTOHHO-HEUTPOHHAST MOJENIb CTPOEHUS aTOMHOIO siapa. JlepekT Macc u s3Heprus CBSI3U HYKJIOHOB
B saape. Jlenenue u cuntes suaep. AnepHas snepretrka. usnka d3aeMeHTApHBIX YacThll. CTATUCTUYECKUM XapaKTep MPOLECCOB B
MHUKPOMUpE. AHTUYACTHULBI.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE:

JIMYHOCTHBIMH pe3ybTaTaMu 00ydeHUS (PU3UKE B CPEAHEH IIKOJIE SBIISIOTCS:

pPa3BHUTHE MMO3HABATEIIHHBIX HHTEPECOB, HHTEIUICKTYAJIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJaIuXxCs;

yOEKIEHHOCTh B BO3MOXHOCTH ITO3HABAHUS MPUPOILI, B HEOOXOAMMOCTH Pa3yMHOTO UCIOJIb30BaHUS JOCTHIKEHUN HAYKU
Y TEXHOJIOTUH IS aTbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBa, YBAKEHNE K TBOPIIAM HAYKU U TEXHHUKHU, OTHOIICHUE K
(bU3HKe KaK K AJIEMEHTY 00IIeUeI0BEUECKON KYIbTYPHI;

CaMOCTOSTEILHOCTh B IPHOOPETCHUH HOBBIX 3HAHWW U MTPAKTUYECKUX YMCHHIA,

TOTOBHOCTH K BEIOOPY JKU3HEHHOTO MMYTH B COOTBETCTBUHU C COOCTBEHHBIMU HHTEPECAMHU U BO3MOYKHOCTSIMH;

MOTHBAIMSI 00Pa30BaTEIBHON JACATEIHPHOCTH MTKOJIBHIKOB HA OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO TIOJIX0/1a;

(dbopMHpOBaHUE IIEHHOCTHBIX OTHOIICHUH APYT K IPYTY, K YUUTEIO, K aBTOPaM OTKPBITUH U M300peTEeHUH, K pe3yIbTaTam
oOy4eHusl.
y yuawuxcs 6yoym cpopmuposansvi:



OTBETCTBEHHOE OTHOILIEHHE K YUYEHHUIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIINXCA K CAMOPA3BUTHIO U CaMOOOpPa30BAHUIO
Ha OCHOBE MOTUBAILIMU K O0YYEHHUIO U MO3HAHUIO;

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIA B YCTHOM M MHUCbMEHHOM peyH, MOHUMATh CMbICH MOCTABIEHHON
3aJlayu, BBICTPAUBaTh apryMEHTalUI0, MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI;

OCHOBBI 3KOJIOTMYECKON KYJbTYpbl; HOHUMAaHUE HEHHOCTH 3J10pOBOro 00pa3a *KU3HU;

(bopMHpoBaHUE CITOCOOHOCTH K AMOIIMOHATILHOMY BOCIPUSATHIO (PU3HUYECKHX 3a]1ay, PEIIEHUH, PACCYXKACHUI;

yYMEHHUE KOHTPOIUPOBATH MPOLECC U PE3YyIbTaT yUeOHOU 1eATETbHOCTH;

Y yuawuxcs mo2ym ovims cqhopmMuposamul.

KOMMYHUKAaTHBHAs! KOMIIETEHTHOCTh B OOIIIEHUN U COTPYTHHYECTBE CO CBEPCTHUKAMH B 00Pa30BaTCIIbHON, yIeOHO-
HCCJIeI0BATEILCKON, TBOPUECKON U APYTUX BHUIAX JCSITCIBHOCTH;

KPUTUYIHOCTH MBITIUICHHSI, YMEHUE PACTIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BBICKA3bIBAHMSI, OTIIMYATh TUIIOTE3Y OT (aKTa;

[Tporiecc 0OyueHUsT HANPABJICH HA PAa3BUTHE JTUIHOCTH 00YYAIONIUXCS, B TOM YHCJIE TYXOBHO-HPABCTBEHHOE PA3BHUTHE,
YKPEIUICHHE TICHXUYECKOTO 3I0POBhS M (PU3MUECKOE BOCITUTAHUE, HA IPHOOIICHUE 00yJAIOIIHUXCS K POCCUHUCKAM TPaUIIHOHHBIM
JTYXOBHBIM IICHHOCTSIM, BKJTFOYAs KYJIbTYPHBIC IICHHOCTH CBOCH 3THHYECKOW TPYIIIbI, TIPAaBHJIaM U HOPMaM TOBEICHUS B
POCCUNCKOM OOIIECTBE.

MeTtanpeaMeTHbIe pe3yJIbTaThI
oOyudeHMs PU3HKE B CPEIHEH LIKOJIEe NPECTAaBIEHbl TPEMS IPyNIIaMy YHUBEPCAIbHBIX yU€OHBIX ACHCTBUH.

PerynsatuBHble YHUBEpCAIbHbIE YU€OHBIE NEUCTBUS BblnyCKHUK HAYUYUMCA:

¢ CaMOCTOSITEJILHO ONpPEAENATh LEIU, CTaBUTh U (OPMYJIHpPOBaTb COOCTBEHHBIE 3aJadd B 0Opa3oBaTeIbHOU
NEATEIIbHOCTU U KU3HEHHBIX CUTYalUsIX;

¢ OLICHMBAaTh PECYPChI, B TOM YHUCJE BpPEMS U JIpYrue HeMaTepHalbHbIE PECYpPChl, HEOOXOAUMBIE JJI JTIOCTHXKEHUS
IIOCTAaBJICHHOU paHee LEelIH;

¢ COIOCTABJISITh UMEIOIIHMECS] BO3MOXKHOCTU U HEOOXOIUMBIE JJI TIOCTHXKEHHUSI LIEJIU PECYPCHI;



. OpraHU30BBIBATH d(PHEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJIsl JOCTHKEHUS TTOCTABJICHHOU 11€JIH;

. ONpeeNsITh HECKOJIBKO IMyTeH JOCTUKEHUS MOCTaBICHHOM LIENH;

. BBIOMpATh ONTUMAIbHBIA MYTh JOCTHXKEHHMS MLEIU € Yy4eToM 3((PEKTUBHOCTU pPACXOJOBAHUS PECYpPCOB U
OCHOBBIBAsACh Ha COOOpPAXEHUSAX 3TUKU U MOPAJIH;

. 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOXKHO ONPEIETUTh, YTO 1I€JIb JOCTUTHYTA;

. COIIOCTABJISATh NOJYYEHHBIN PE3yJbTaT AEATEIHOCTH C IIOCTABICHHOH 3apaHee LENbIo;

. OLICHMBATh MOCJEACTBUS TOCTHKEHUS MOCTABICHHOMN LIETUB y4eOHOM NeATeIbHOCTH, COOCTBEHHOM KU3HU U JKU3HU

OKPYKAIOIIUX JTIOJIEH.
[lo3HaBarenbHbIe YHUBEPCANIbHbBIE YUEOHbIE NEUCTBUS BoinycKHUK HAYUUMCSL:

. KPUTUYECKU OIIEHUBATh U MHTEPIPETUPOBATH UH(OPMAIIUIO C Pa3HbIX MMO3ULINIH;

. pacno3HaBaTh U GUKCUPOBATH MPOTUBOPEUUS B MHPOPMALIMOHHBIX UCTOYHHKAX;

. UCIIOJIb30BaTh  pa3iWyHble  MOJEIbHO-CXEMAaTUYECKHE CpeAcTBa JJI  NPEICTABICHUS  BBISIBICHHBIX B
MH(OPMAIMOHHBIXUCTOUYHUKAX MPOTUBOPEUUIA;

. OCYIIECTBIISITh PA3BEPHYTbIH HMHQPOPMALIMOHHBIA TIOUCK M CTaBUTh Ha €ro OCHOBE HOBble (y4yeOHbIE U
MO3HABATEIbHBIC) 3a/1a4H;

¢ MCKATh U HaXOJIUTh 0000IIEHHBIE CIIOCOOBI pellIeHUs 3a1a4;

. MPUBOJIUTh KPUTUYECKHUE aPTYMEHThI KaKk B OTHOUIEHUU COOCTBEHHOI'O CYXKJIEHHUS, TaK U B OTHOILIECHUM JEHCTBUNA U
CYKJIE€HUW PYroro;

. aHAIM3UPOBATH U MPEOOPaA30BHIBATH MPOOJIEMHO-IIPOTUBOPEUNBBIE CUTYALINH;

. BBIXOJUThH 32 paMKHU y4yeOHOTO MpeaMeTa M OCYLIECTBISAThH LI€JE€HANPAaBICHHBIM MOUCK BO3MOKHOCTU IIHPOKOTO
NepeHocacpeiCTB U CIOCOOOB JIEUCTBHS;

. BBICTpauBaTh HHAMBUAYAJbHYI0 OOpa30BATENbHYIO TPACKTOPUIO, YUYHMTHIBAsl OIPAHMYEHHUSI CO CTOPOHBI JPYTHUX
YYaCTHUKOB M PECYPCHbBIE OTPaHUYECHUS;

. MEHATh U YAEPKUBATh pa3Hble MO3UWLUMU B II03HABATENBHOW JEATEABHOCTH (OBITh YYEHUKOM U YUUTEJIEM;

dbopmynupoBaTh 00pPa30BATENBHBIM 3alIPOC U BBIMOJIHATh KOHCYJIBTAaTUBHBIE (DYHKIIMU CAMOCTOSITENIbHO; CTaBUTh MPOOJIEMYy U
paboTaTh HaJ €€ PEIICHUEM; YIPaBISATh COBMECTHOM MO3HABATEIBLHOMN JACATEIbHOCTHIO U TOAYUHSITHCS ).
KoMMyHuKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE JEHCTBUS BblnyCKHUK HAYYUMCA:



. OCYILECTBJIATh JICNIOBYI0 KOMMYHHKAIIMI0 KaK CO CBEPCTHHKAMHM, TaK M CO B3pOCIHbIMH (KaKk BHYTpPHU
00pa3oBaTeNbHON OpPraHU3al|K, TaK 1 33 ¢ TpeIciiaMHu);

¢ IIPU OCYILECTBICEHUH T'PYNIIOBON pabOThl OBITh KAK PYKOBOJUTENIEM, TaK U WICHOM MPOEKTHOM KOMAaH/bl B pa3HbIX
poJisix(reHepaTopoM UAeH, KpUTUKOM, UCTIOTHUTENIEM, TPE3EHTYIOLUM U T. 11.);

* pa3BepHYTO, JOTMYHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHHUSI C HCIOJb30BAHUEM aJIeKBAaTHBIX (YCTHBIX U
MMCbMEHHBIX )I3bIKOBBIX CPEJICTB;

¢ pacno3HaBaTh KOH(DJIMKTOT€HHbIE CUTYallU U MPEA0TBpaIlaTh KOHPIUKTHI 10 UX aKTUBHOU (a3bl;

¢ KOOPJMHUPOBATh U BBIOJHATH pab0OTy B YCIOBHSIX BUPTYaJIbHOIO B3aUMOJAECHCTBHS (MM COUYETAHUS PEaJbHOTO U
BUPTYaJIbHOT'O);

¢ COTJIaCOBBIBAThH MO3ZUIIMH YJIEHOB KOMaH/bI B Mpoliecce padoThl HaJ OOUIUM IPOIYKTOM/PEIICHUEM;

¢ MPEACTaBIATh MyOJUYHO PE3yJbTaThl MHAWBHUYaJIbHOW U TPYIMIOBOM NEATENBbHOCTH, KaK Mepe] 3HAaKOMOM, Tak U
repel HE3HAKOMOW ay IUTOPUEH;

¢ noa0upaTh NAPTHEPOB IS JEIOBOM KOMMYHHUKAIMHU, UCXO/s U3 COOOPaKEHUM pe3yJbTaTUBHOCTH B3aUMOICHCTBUS,
a HEJINYHBIX CUMIIATHM;

¢ BOCIIPMHUMATh KPUTHUYECKUE 3aMEUaHUs KaK peCcypc COOCTBEHHOI'O pa3BUTHS;

¢ TOYHO U €MKO (OpMYIUpPOBaTh KaK KPUTHUYECKHE, TaK U OJOOpUTENbHBIE 3aMEUaHUsl B aJpec JAPYrux JIoAed B

paMKax JIeJIoBOM U 00pa3oBaTeIbHON KOMMYHUKAIMH, N30eras Mpyu 5TOM JUYHOCTHBIX OIEHOYHBIX CYKICHUU.

IIpeameTHBIE pe3ybTaThl 00y4eHUs (PU3UKE B CPeIHEH IIKOJIe

BrinyckHUK HAa TPOPUIBHOM YPOBHE HAYUUTCH:

¢ JEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUHN COBPEMEHHON HAYYHOW KapTHUHBI MHpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOIUH, B IPAKTUYECKON EATEIBHOCTH JIIOEH;

¢ JE€MOHCTPUPOBATH HAa MPUMEpPax B3aUMOCBSI3b MEKIY (PU3UKON U JPYTMMH €CTECTBEHHBIMU HayKaMHU;

¢ yCTaHaBJIMBaTh B3aUMOCBS3b €CTECTBEHHOHAYUHBIX SIBJICHUN U MPUMEHSATH OCHOBHBIE (PU3MUECKUE MOJEIU JUIsl UX

OonrcaHus U OOBSICHCHHUS;



. UCITIOJIB30BaTh WHGOPMAINIO0 (DU3NIECKOTO COACPKAHUS TMPHU PEIICHUH YYCOHBIX, MPAKTUUYECKHUX, MPOCKTHBIX W
WCCJICIOBATEILCKHUX 3a/1a4u, HHTETPUPYS MHPOPMAIIHIO U3 PA3TMYHBIX HCTOYHUKOB U KPUTHYCCKHU €€ OIICHUBAS;

. pa3nu4aTh W YMETh HCIIOJIB30BaTh B YYEOHO-MCCIICIOBATEIBCKON JICSITCIBHOCTH METOJIBl HAyYHOTO TO3HAHUS
(mabmrosieHre, ONMMCAaHWE, U3MEPEHUE, DKCIIEPUMEHT, BBIABHKEHUE THUITOTE3bI, MOJCIMPOBAHUE M T. J1.) U (POPMBI HAYYIHOTO
no3HaHusA((haKThI, 3aKOHBI, TCOPUH ), ACMOHCTPUPYS HA IPUMEPAX UX POJIh K MECTO B HAYYHOM ITO3HAHUH,

. MIPOBOJIUTH TMPSIMbIE U KOCBEHHBIC M3MEHEHUS (PU3NUCCKUX BEIIMUUH, BHIOMpAs U3MEPUTEIbHBIC MPUOOPHI C YIETOM
HEO0OXOIMMON TOYHOCTH WU3MEPEHUM, IJIAaHUPOBATh X0/ M3MEPEHHUH, TOJydaTh 3HAYCHUE U3MEPSEMOI BEJIMYHMHBI, U OIICHUBATH
OTHOCHUTENIBHYIO TIOTPEIITHOCTH TI0 3a1aHHBIM (popMyIiaM;

. MIPOBOIUTH MCCIICOBAHUS 3aBUCHMOCTEH MEXY (U3HMUESCKUMU BEIIMUMHAMHU: TTPOBOIUTH U3MEPEHUS M ONPEICIIATh
Ha OCHOBE HCCJICJIOBaHMS 3HAYCHHE IMMapaMETPOB, XapaKTEPHU3YIONIUX MAHHYIO 3aBUCUMOCTh MEXKIY BEIMYMHAMH, W JCNIaTh
BBIBOJI C YYETOM IOTPEITHOCTH U3MEPCHHUI;

. WCIIOJIB30BaTh JIJII ONHCAHMS XapakTepa TMpPOTeKaHUs (U3UYECKUX TMPOIECCOB (PU3NUYSCKUE BEIUYUHBI U
JEMOHCTPUPOBATH B3aMMOCBSI3b MEKy HUMH;

. WCITIOJIB30BATh ISl OTIMCAHMS XapaKTepa MPoTeKaHus (GU3NIECKUX TPOIECCOB (PU3NYECKHE 3aKOHBI C YUETOM TPaHUIT
WX PUMEHUMOCTH;

. periaTh KauyeCTBEHHBIE 3a/Jaud (B TOM YHCJI€ W MEXKIIPEAMETHOTO XapaKTepa): MCIOIb3YysS MOJETH, (HU3UICCKUE
BEJIMYMHBI U 3aKOHBI, BBICTPAMBATH JIOTUYECKH BEPHYIO IIETIOYKY OOBSICHECHHS (JI0Ka3aTEeIbCTBA) MPEJIOKEHHOTO B 3ajade
npoiiecca (sSiBJIeHus );

. pelaTh pacueTHbIC 3aJ]a4i C SBHO 3a/laHHON (PU3NYECKON MOJEIbIO: Ha OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BBIICISATH
(U3UYECKYI0 MOJIENb, HAXOIUTh (DM3UYECKUE BEIMYMHBI M 3aKOHBI, HEOOXOIUMBIE M JIOCTATOYHBIC ISl €€ PEIICHHUSI, POBOIUTH
pacyeThl U IPOBEPSTh MOJYIYCHHBIH pE3yIbTaT;

¢ YUMUTBIBATh TIpaHULBl MPUMEHEHHUS U3YYEHHBIX (U3UUYECKUX MOJeNed TMpu pelIeHUH (QU3NYECKUX U
MEKIIPEIMETHBIX3A/1a4;
¢ MCIOJIb30BaTh MH()OPMALUIO U NPUMEHSTh 3HAHUS O MPUHIMIAX pa0OThl U OCHOBHBIX XapaKTEPUCTUKAX U3yUEHHBIX

MAIIIMH, PUOOPOB U APYTrUX TEXHUYECKHX YCTPOMCTB JJISl PEHICHUS NMPAKTHYCCKUX, YUCOHO-HMCCIICIOBATEILCKMX U MPOSKTHBIX
3a/1a4;



UCIIOIb30BaTh 3HAHUS 0 (U3UYECKUX 00BEKTAX U MPOIECCaxX B MOBCEAHEBHOMN XKU3HU sl 00ecTieueHUs] 0€30MacHOCTH MpH
oOpaiieHnu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJT COXPAHEHHUSI 3/I0POBBS U COOTIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU Cpeae, I

1. IlnanupyeMble pe3yJbTaThl H3y4YeHHUs NpeaMeTa
IIpenmeTHsble pe3yabTaThl 00ydeHUs: (U3MKE B CPEAHEH 1IKOJIe

BrinyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:

¢ JE€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUHU COBPEMEHHON HAYYHOW KApTHUHBI MHpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOI'UH, B IPAKTUYECKON IE€ATEIBHOCTH JIIOEH;

¢ JEMOHCTPUPOBATh HAa MPUMEPax B3aUMOCBSI3b MEXKIY (PU3MKON U JPYTMMHU €CTECTBEHHBIMU HayKaMHU;

¢ yCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SBJICHUN U MPUMEHSATh OCHOBHbIE (PU3HMUECKUE MOJEIH JIJIS X
OonrcaHus U OOBSICHCHHUS;

¢ UCIOJIb30BaTh MHGOPMAIMI0 (PU3NYECKOTO COAEpPKAHUS MPU PEIICHUU YYEOHBIX, MPAKTUUYECKHX, MPOEKTHBIX U
MCCJIEeI0BATENbCKUX 3a/1a4, MHTETPUPYs. HHPOPMALIMIO U3 PA3IMYHBIX HCTOYHUKOB U KPUTHUECKH €€ OLICHUBAS;

¢ pasznuyarb MU yMETh HCIOJIb30BaTh B Y4E€OHO-HCCIIEOBATENBCKON JAESITEIbHOCTH METO/bl HAy4YHOTO MO3HAHUs

(nabmrofieHue, ONMUCaHHUE, U3MEPEHUE, DKCIEPUMEHT, BBIABMKEHUE TUIOTE3bl, MOJCIMPOBAHUE M T. 1.) U (POPMBI HAYUYHOTO
1o3HaHusA((haKThI, 3aKOHBI, TEOPUH ), AEMOHCTPUPYS Ha IPUMEPAX UX POJIbBH MECTO B HAYYHOM [MO3HAHUH;

¢ MPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEHEHUS (PU3NYECKUX BEJIMYUH, BEIOMpAs U3MEPUTEIbHbIE TPUOOPHI C YUETOM
HE0OXOIMMON TOYHOCTU M3MEPEHMH, MJIAHUPOBATh XOJ U3MEPEHUH, NOoJydyaTh 3HAUCHUE U3MEPSEMON BEITUUYMHBI, U OLICHUBATH
OTHOCHUTEJBHYIO MOrPEIIHOCTh 0 3a1aHHBIM (PopMyJiaM;

¢ MIPOBOJUTH MCCIEOBAHUS 3aBUCUMOCTEH MEXAY (PU3MUECKUMU BEJIMUMHAMU: TPOBOJIUTH U3MEPEHUS U ONPENEIATh
Ha OCHOBE MCCJIENOBAaHMs 3HAYEHHE IMAPAMETPOB, XapaKTEPU3YIOIIMX JAHHYIO 3aBHCUMOCTb MEXIy BEIMYMHAMH, U JEIaTh
BBIBOJIC YYETOM MOTPEITHOCTH U3MEPEHU;

¢ UCIIOJIb30BaTh JJIi ONMCAHMS XapakTepa MNpOTeKaHus (U3MYECKUX TMPOLIECCOB (PU3NYECKUE BEIUYUHBI U
JEMOHCTPUPOBATh B3aNMOCBS3b MEXKIY HUMU;
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. MCITOJIB30BATh ISl OTIMCAHMS XapaKTepa MPOoTeKaHus (GU3UIECKUX TPOIECCOB (PU3NUECKHE 3aKOHBI C YUETOM TPaHUIT
UXTIPUMEHUMOCTH;

. peraTh KauyeCTBEHHBIE 3a/Jaud (B TOM YHCJIE W MEXKIPEAMETHOTO XapaKTepa): MCIOIb3YysS MOJETH, (DU3UICCKUE
BEJIMYMHBI U 3aKOHBI, BBICTPAMBATh JIOTUYECKH BEPHYIO IIETIOYKY OOBSICHECHMs (JI0KAa3aTEIbCTBA) TPEIIOKEHHOTO B 3ajade
npoiiecca (sSBJIeHuUs);

. pelaTh pacueTHbIC 3aJ]a4i C SBHO 3a/laHHON (PU3NYECKON MOJIEIbIO: Ha OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BBIICISATH
(U3UYECKYIO MOJIENb, HAXOIUTh (DU3UYECKUE BEIMYMHBI M 3aKOHBI, HEOOXOIUMBIE M JIOCTATOYHBIC ISl €€ PEIICHHUS], TPOBOIUTH
pacyeThl U IPOBEPSTh MOJYICHHBIH pE3yiIbTaT;

¢ YUMUTBIBaTh TpaHULbBl NPUMEHEHHUS U3YYEHHBIX (U3UUYECKUX MOJeNed TMpu pelIeHUH (QU3NYECKUX U
MEKIIPEIMETHBIX3A/1a4;
¢ MCIOJIb30BaTh MH(OPMALUIO U NPUMEHSTh 3HAHUS O MPUHIMIAX pa0OThl U OCHOBHBIX XapaKTEPUCTUKAX U3yUEHHBIX

MalIuH, TpuOOPOB U JIPYTUX TEXHUYECKUX YCTPOWCTB JJIsl PEHICHUS MPAKTUYECKUX, YUEOHO-UCCIEN0BATENbCKIX U MPOEKTHBIX
3az1ady;

¢ UCIIOJIb30BaTh 3HaHUS O (U3MUECKUX OOBEKTaX M IMpolieccax B IOBCEIHEBHOW JKM3HM sl oOecreyeHus
0e30macHOCTH MpHU O0pallleHUH ¢ MPUOOpAMHU U TEXHUUYECKUMHU YCTPONUCTBAMH, JUISICOXPAHEHUS 3[I0POBbSI U COOJIIOCHUS HOPM
JKOJIOTMYECKOTO MOBEAEHUS B OKPYIKAIOLIEH cpelie, sl IPUHATHS PELICHUN B IIOBCEAHEBHOMN KU3HU.
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3. TemaTnueckoe IMJIAHUPOBAHUE C YKA3aHUEM KOJINYECTBA YaC0B, OTBOAUMbBIX HAa OCBOCHUE KaXKJ10H TeMbI

No HanmeHoBaHue CopeprkaHue Tembl Konunuecrtso yacos DNEeKTPOHHbIe
pasaena (undposble
Bcero KoHTpo/bHblE NabopaTtopHble paboTbl pecypebi)
paboTbl
1. ITocTOSIHHBIM TOK https://internetur
ok.ru/subject/phys
ics/class/11
1.1. | DnekTpuuecKkuit ToK Onpenenenue anekrpudeckoro | 1
TOKa. Y CJIOBM€ BO3HUKHOBEHUS
aieKTpudeckoro Toka. Cuna
TOoKa. EquHMIIa CUIBI TOKA.
CBs3b CHJTBI TOKA C
HaIIpaBJICHHON CKOPOCTBIO.
VYcoBue cyniecTBOBaHUsA
ANIEKTPUYECKOT0 TOKa
1.2. | 3akon Oma ans 3akon OmMa s ydacTka nenu. | 1

OZTHOPOJIHOT'O
MPOBOJHHKA

Hanpsikenue Ha koHIIax
npoBonHuKa. ConpoTrBIIeHNE
MPOBOJIHMKA. 3aBUCHMOCTh
COINPOTHUBJIEHUS MTPOBOIHUKA
OT T€OMETPUUECKHX pPa3MEpPOB
MIPOBOJIHUKA U MaTepHaa
MPOBOJIHMKA. 3aBUCHMOCTh
COIIPOTUBJICHUS
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METAJIMYECKOr O IPOBOJAHUKA
OT TEMIIEpPaTypBHl.

1.3. Coenunenue IlocnenoBarenbHoe U
MIPOBOJIHUKOB HapajuieNnbHOE COCIUHEHUE
IIPOBOJHUKOB. Penienue 3anay.
1.4. | Pacuer conporusnenus ITocienoBarensHOE
3MEKTPUYECKUX IIeTiel yTpoleHue 1nenu. Meros
coeqMHeHus (pa3beAMHEHU)
TOUYEK C PAaBHBIMU
noTeHuuaiaMu. beckoHeuHnbie
mernouku. Penienue 3amay.
1.5. | Pacuer cuisl Toka u Pemenue 3aay Ha pacder
HaIPsOKEHUS B CHJIBI TOKA U HAMPSXKEHUS B
IMEKTPUUECKUX LETsIX 3JIEKTPUYECKOH 1enn
1.6. | Pemienue 3aga4d Ha Pemienue 3agau
pacder cuibl TOKa U
HaIpPsHKESHUS
1.7. | V3mepenue cuisl Toka 1 | AMIiepMerp, BOJIBTMETD.
HaIpsDKEHUS Crioco6 monkirouenus. Llena
nenenus. [lorpemHocts
nusMepenus. Peocrat criocoOsr
MOJIKITIOYEHH .
1.8. | Kourpoabnas pa6ora Pa3zHoypoBHEBBIE 3a/1aUH 110

Nel «3akon Oma s

TEMC
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YyacTka nenmm»

1.9. | Temmosoe nelicTBrue Toka | Pabora Toxka. MOIHOCTE TOKA
3akon J[xoymns-Jlenna.
1.10 | 3axon OMa aJ1s IIOIHOM Hcrounuk Toka. DJIC, 3akoH
enu OMa ISt TOTHOM LIEIH.
[parwia Kupxrogda.
Pemienue 3agau.
1.11 Pemtenue 3agau tuma EI'D
1.12 Pemtenue 3agau tima EI'D
1.13 | [Iepenaua MowmHOCTH ITorepu MoIIHOCTH IIpU
. AIEKTPUUECKOTO TOKA repenaye YHEPruu Ha
paccrosinue. [loBbiieHne
HaIpsDKEHUs. Y CIIOBUE
repenayu MakKCUMaJIbHOM
MOIIHOCTH.
1.14 | Pemenue 3ama4d Ha 3akoH | Pelenue 3agad mo teMe
Oma 1151 TOJIHOH 1eru
1.15 | Pemenue 3anau Ha 3akoH | Perenue 3agay 1o reMe
. OMa [Tt TOTHOM LEH
1.16 | Koutpoabnas pa6ora Pa3zHoypoBHEBBIE 3a/1aUH 110

Ne2 «3akon Oma s
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. MOJIHOM Lenmmw» TEME
1.17 | Jlabopamopuasn paboma | Jlabopamopnas paboma Nel
. No] «Ilocnedosamenvroe u 1
«llocnedosamenvnoe u | napannenvnoe coeounenue
napannenvhoe HPOBOOHUKOG)
coedunenue
HPOBOOHUKOB
1.18 | Jlabopamopuasa paboma | Jlabopamopnas paboma Ne2
. Ne2 «H3yuenue 3akona | «HM3yuenue 3akona Oma 0na 1
Oma Onsa nonnoil yenu» | NOJIHOU Henuy
1.19 | DIEKTpUYECKUN TOK B Onextponut. Jucconuarms, 1
. HKHUIKOCTSIX CTEleHb JUCCOLUAIMH. 3aKOHBI
@apanes Ui 2JIEKTPOIU3A.
DNEKTPUIECKUI TOK B
BaKyyMe. Hocurenu snekrpuueckoro
DneKkTpuYecKuil TOK B TOKa B BaKyyMe.
rase. TepmoaneKkTpOHHAsI SMUCCHS.
BakyyMHBII quoz.
DJNEKTPOHHO-TTyueBas TpyOKa,
ocrutorpad.
Permmte 3amaun 1722, 1724,
1726, 1728, 1730
Uroro no pazaeny 19
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MarautHoe nmoJjie

https://internetur
ok.ru/subject/phys

ics/class/11

2.1.

MarsautHOe noJie

MarnutHoe nose. Mctounuku
MarHUTHOTO ToJis. JInHum
HMHIyKIIUA MATHUTHOTO TIOJIS.
[Ipaswiio OypaBumka. OmbiT
Opcrena.

2.2.

MarsautHoOe noJie

BzanmonerictBus TokoB Cuia
Awmrmepa. Monynb BeKTOpa
MarHUTHOM WHYKIIUH
[IpaBuso neBoit pyku. 1766-
1769

2.3.

Pamka ¢ TokoM B
MAarHUTHOM IIOJIE

Cuna Ammepa. [eiictBue
MarHMTHOI'O TOKa Ha PaMKy C
TOKOM, BpaIIAOUIMi MOMEHT.
[puGopsr
MAarHUTO3JIEKTPUYECKON
CUCTEMBI. DIIEKTPOJIBUTATENb

2.4.

Cuna Jlopenria.
Tpaekropun yacTuig

JelicTBue MarHUTHOTrO MOJIS Ha
JBIKYILYHOCS 3apSyKEHHYIO
gactuity. Cuna JlopeHiia.
Tpaekropus 3apsKEHHON
YaCTHUIbI B 3aBUCUMOCTH OT
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HaIPaBJICHUS CKOPOCTH
YaCTHIIBI U BEKTOPA MarHUTHOMN
WHAYKIUU. J[BUXKEeHue
3apsSKEHHON YacTULIbI B
CKPEIICHHBIX YJICKTPUUCCKOM U
MarauTHoM noiisix. [lepuon
obpamenust. [Tpuanmn
JIEMCTBUS LIMKJIOTPOHA U Macc-
cnekrporpada. Pamuarmontsie
nosica.

2.5. | Pemenwne 3amau Bamgaun 1784, 1790, 1791,
1798, 1800, 1802.
1802, 1806, 1808,

2.6. | MarouTHBIN ITOTOK. OmpenencHne MarHUTHOTO
Pemienue 3aga4d Ha noroka. THAYKTUBHOCTh
MarHUTHOE 1101 MIPOBOJHUKA. DHEPTHUs

MarauTHOTO T0JIs
2.7. | MarautHoe nosie B Jua-napa- u peppomMarHeTHKy.

BCHICCTBEC

MarsuTHast IpPOHULAEMOCTb.
JloMeHHas1 cTpyKTypa
(deppoMarseruka. 3aauu
1792, 1793, 1794
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2.8. | KonTpoJabHnas padora Pewienne pa3HoypoBHEBBIX
Ne3 mo Teme 3aJ1a4
«MarHuTHoe moJje»
Hroro no paszgeny
3. DJIEKTPOMATHETU3M https://internetur
ok.ru/subject/phys
ics/class/11
3.1. | OAC B npoBOIHUKE, . OJ1C unaykuuu B
JIBIDKYIIIEMCS B MIPOBOJHUKE JBMIKYIIIUMCS B
MarHUTHOM I10JIe MarHUTHOM IIOJIE.
Bamaum 1849, 1850,1852, 1853,
1854,
3.2. | ABneHue JBe npuurHbBl BOSHUKHOBEHUS
3JIEKTPOMAarHUTHOU OC unaykuun. 3aKoH
MHIIYKITUN 3aKOH DNEeKTPOMarHUTHOMN
3JIEKTPOMAarHUTHOM unaykauu. [Ipasuio Jlenna
WHYKIIAU
3.3. | Pemenue 3amau mo teme | 1855,1857,1858,1864,1865,168

3JIEKTPOMarHuTHast
WHAYKIUA

9,1671
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3.4.

SIBiieHne caMOMHAYKIUSA

[TpryrHBI BOZHUKHOBEHUS
SC camouHyKIIIN.
®opmyna qis pacuera DJ(C
camouHAyKuuu. Hanpasnenue
TOKa caMouHayKkuuu. [TpaBumio
Jlenna. IlepexonHble npoeccsl
B LIEMSAX COAEpKAIINX
AJIEMEHTHI ¢ OONBIION
WHIYKTUBHOCTBIO. 3a/1aull
1841, 1842, 1850-1854, 1860,
1861.

3.5.

Pentenue 3agau

Pemenue 3a/1a4 Ha sIBIIeHHE
3JIEKTPOMarHUTHOW UHAYKIUU

3.6.

ITonyuenne
MepEMEHHOI0 TOKa

NuaykumoHHbIN TeHepaTop.
ITepenaua sneKkTpo3HEPTUH.

3.7.

KonTpoasnas padora
Neq o Teme
«JIeKTPOMATrHUTHAS
HHIYKIAS

Pa3zHoypoBHEBBIE 3a1aun
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3.8. | [Ipunnmmn paGoTsl YcrpoiicTBo TpaHchopMaTopa,
Tpanchopmaropa MPUHIUI PaOOTHI,
ko3 punment
Tpanchopmannu. Buxpepbie
Toku. KayecTBeHHEBIE 3aJaunl
Ha DJ1C unAyKIIUY U
CaMOMHAYKIUH..
3agaun
1576,1608,1630,1638,1728.
3.9. | Jlabopamopnas paboma | Jlabopamopuasn paboma Ne3
Ne3 «H3yuenue aenenusn | «M3yuenue agnenusn
INEKMPOMAZHUMHOU INEKMPOMAZHUMHOU
UHOYKYUU) UHOYKYUU)
Hroro no pazaeny
4. Ilenu nepeMeHHOT0 https://internetur
TOKA ok.ru/subject/phys
ics/class/11
4.1. | BekropHble 1uarpaMMbl BekropHblie auarpaMmbl TOKa 1
MEePEMEHHOI'0 TOKa HaIPsDKCHUS.
4.2. | Pesucrop B uenu BekropHas nuarpaMma Toka u

MIEPEMEHHOT0 TOKa

HaIpsKCHUA B LICTIN
MEPEMEHHOI'0 TOKa
coaeprkatieit pesucrop. Tok
HaIpsDKEHUE COBMAIAOT 110
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¢aze. JlelicTByroiee 3HaUCHNE
TOKa 1 HAIIPSKCHUS.
MoIIHOCTb, BRIJICTISIONIAsACS Ha
pesucrtope. AKTUBHOE
conpotuBicHue. 3amgaun 1946,
1949, 1984, 1986.

4.3.

EMKoCTE B 11€nTH
MEPEMEHHOTr0 TOKa

Konnencatop B enu
IIOCTOSIHHOI'O ¥ IIEPEMEHHOT0
Toka. [Ipouecc 3apsaaku u
pa3psKHu KOHJIeHcaTopa.
BekropHas nuarpaMmma Toka u
HanpsbkeHus. Casur mo Qase
TOKa U HamnpsikeHus. Tok
OIlepEeXacT HANPSKEHUE.
MoIuHOCTS, BbLAEHsIEMAS HA
KOHJICHCATOpE 3a MEPUOL
paBHa Hym0. PeakTuBHOE
conporusieHue. EMKOCTHOE
conporusieHue. Toku
CMEIICHUS.
MarnauTosnekrpuueckas
nHaykuus. Usmensronieecs
3IEKTPUUECKOE T10JIE
MOPOKIaeT MAarHUTHOE TOJIE.

4.4.

Karymka
WHIYKTUBHOCTH B LEMH

Bo3uuknosenune DJIC
camonHayKuu Casur a3
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MepEMEHHOI0 TOKa

MEXAY TOKOM U HAIIPSDKEHUEM.

Hanpsikenue Ha kaTyike
WHIYKTUBHOCTHU OTIEPEXaeT
ToK. MHIyKTUBHOE
conpoTUBJIEHNE. MOIIIHOCTD,
BBIIETIsIeMast Ha
WHIYKTUBHOCTH 32 MEPUOJ
paBHa Hym0. 3anaun 1994,
2001, 2002.

4.5.

Pewienue 3aay Ha
MEPEMEHHBIN TOK

3anauu 1941, 1946, 1956,
1959, 1961, 1962.

4.6.

KonebaTensHbIi KOHTYD

CBoboHBIE
QJICKTPOMArHmuTHLIC
KonebaHus. YpaBHEHHE
konebanuii. [lepuon, yacrora.
3aKOH COXpaHEHUs YHEPTHUHU B
KonebaTenbHOM KOHTYpe

4.7.

3axon Oma g 1enu
MEePEMEHHOI'0 TOKa

BekropHas nuarpaMma Toka u
HanpsHKEHUs B LIENU
co/ieprKalllell aKTUBHOE.
EMKOCTHOE U HHIyKTUBHOE
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conporusienue. [lomHoe
COIIPOTUBJICHUEC 1ICTIU
nepemenHoro Toka. Casur a3
MEXKIY TOKOM M HalpPsHKEHUEM.
3akon Oma [[11s1 mepeMeHHOoro
ToKa. Pe3oHaHc B enu
IepeMeHHOro Toka. Pe3oHanc
Ipru MEXaHNYCCKUX
KonebaHusx. PesonancHas
kpuBasi. 3agauu 2009.

Sagaun: 1924, 1926, 1927,
1930, 1932, 1935.

4.8.

ITonynpoBogHUKH

[TonynpoBognuku. ['naBHas
0COOEHHOCTh
TIOJIYTIPOBOAHUKOB-
3aBUCUMOCTD COMPOTUBIICHUU
OT TeMIIepaTyphl,
ocseleHHocTy. Hocurenu
3JEKTPUUYECKOrO 3apsia B
TOJTyTIPOBOAHMKAX:
3JEKTPOHBI. J[bIpKH.
CoOcTBeHHas MPOBOJUMOCTh
TIOJTYTIPOBOAHMUKOB.
ITpuMecHast TPOBOAUMOCTD
MOJYNPOBOAHUKOB. JIOHOpHBIE
U aKUEeNToOpHbIe MpuMecu.P-n
MEePEXO/1 U €r0 BEHTUIILHEIE
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CBOICTBA.
ITosnynpoBOJHUKOBBII AHOA,.
Tpan3zucrop u ero
YCHWJIMTEIbHBIE CBOMCTBA.
I'enepaTop He3aTyxaromux
KoJIeOaHUI1 Ha TPaH3UCTOPE.

4.9, | ITonmynpoBOAHUKOBBIA p-n nepexox BentunsHoe
TUON CBOICTBO
MOJTYITPOBOAHUKOBOT'O JIN0JIA
4.10 | KoutpoabHnas padora Pa3zHoypoBHEBBIE 3a1aun
. Ne5 «IlepemeHHBIH
TOK»
Hroro no pasaeny 10
5. DJIEKTPOMATHUTHOE https://internetur
U3JIy4eHne ok.ru/subject/phys
ics/class/11
5.1. | DaeKTpoMarHUTHEIE ONEKTPOMATrHUTHEIE BOJTHBL.
BOJIHBI Onsritel ['epria. CxopocTh

3JIEKTPOMAarHUTHOW BOJIHBI.
Sagaun 832, 841.
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5.2.

OHeprus, nepeHocumas
3JIEKTPOMarHUTHBIMU
BOJIHAMHU

IToTtok 3HEprUM
3JIEKTPOMAarHUTHOW BOJIHBI.
InoTHOCTH NTOTOKA
3JIEKTPOMAarHUTHOW BOJIHBI.
BripakeHne mI0THOCTH
IIOTOKA 3JIEKTPOMATrHUTHON
BOJIHBI YEpPE3 HANPAKEHHOCTh
3JIEKTPUYECKOT0 MOJIS U
IUIOTHOCTh 3HEPTUH
3JIEKTPOMArHUTHOTO MOJIS.
HNuTeHcuBHOCTD
3JIEKTPOMAarHUTHOW BOJIHBI.
3aBUCHMOCTh HHTEHCUBHOCTHU
3JIEKTPOMArHUTHOW BOJIHBI
TOYEYHOI O UCTOYHHUKA OT
pacCTOSHUS U YaCTOThI
U3JIyYEHUS

5.3.

JlaBiieHue u UMITyJIbC
3JIEKTPOMAarHUTHOU
BOJIHBI

JlaBiieHue 3J1eKTpOMarHuTHON
BOIHBI OOBsICHEHHE C
MPUMEHEHUEM MOJICIH
uaeanbHoro raza. OObsICHEHHE
C HUCIOJIb30BAHHE CHJIBI
Awmrepa..

5.4.

Ikana
3JEKTPOMAarHUTHBIX
BOJH. [IpuHIUIEL

CriekTp 37eKTpOMarHUTHBIX
BOJIH. CBSI3b YaCTOTHI
ANEKTPOMArHUTHBIX BOJIH C
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pamrocBs3u

napaMerpamMu U3Jydaromei
cucremMbl. /[nana3oHsl
3JIEKTPOMArHUTHBIX BOJIH:
BOJIHBI 3BYKOBBIX 4acTOT,
paauoBonHbl, CBY usnyuenue,
WH(paKpacHOe U3ITyYeHHE,
ONTHYECKUI TUIIITA30H,
yABTPapHONETOBOE U3ITyIEHHE,
PEHTI€HOBCKOE U3JIy4YEHHUE, Y-
n3itydeHue. [IpuHnune
paauoceszu. HeoOxomumocTsb
BBICOKHMX 4acToT,
MOJYJINPOBAHUE 3BYKOBOI
4acToOTOM, cxeMa
panuonepenarurka. [Ipuem
3JIEKTPOMArHUTHBIX BOJH
JIETEKTUPOBAHHUE, BBIJICTICHUE
3BYKOBOM YaCTOTBHI.

5.5. | Pemenue 3anad Ha Pemenue pasHoypOBHEBBIX 1
QJICKTPOMArHuTHBIC 3aJa4
BOJIHBI

5.6. | KonTpoabnas paGora PaznoypoBHeBbIE 3a1aun 1
Ne6«AmexTpoMarHuTH
ble BOJIHbD)

5.7. | KonTpoabnsrii cpe3 3a | Pabora tuna EI'92022 2

ImepBoe moJjayroaue
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Hroro no pazaeny

I'eomerpuuyeckas
ONTHKA

https://internetur
ok.ru/subject/phys

ics/class/11

6.1.

[punumn [rolireHca. 3akoH OTpa)KeHHs CBETa

[punnun I'roiirenca. 3akoH OTpaKeHUs CBETA.
IToctpoenune n300pakeHus B IIIOCKOM 3epKaile. 3a1adu
2105, 2106, 2108, 2120, 2124, 2128, 2133, 2135

3aKoH MpeoMIIeHHs CBeTa

BrIBoJ1 3aK0Ha MpeioMIIeHHs CBeTa Ha OCHOBE MPUHIIMIIA
I'toiirenca. IlonHoe BHyTpeHHEe oTpaxenue. [Ipeaensuslii
yroJl IOJTHOTO BHYTPEHHEro oTpakeHus 3afauu 2163,
2166.

3amaun: 2157, 2168, 2172, 2174, 2175, 2177, 2179, 2180,
2165.

6.2.

Hucnepcus cera MonoxpoMaTruueckasi BOJTHA.
EcTecTBeHHBIM CBET.
3aBHCUMOCTbD TTOKa3aTes
MMpEIIOMJICHUS OT IJIMHBI
BonHbl. IIpu3ma HeroToHA.
ITokazarenp npenomieHus
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BO3pAcCTaeT C POCTOM YaCTOTHI
BOJIHBI.

Bamgaun 2171, 2173.

6.3.

Pentenue 3agad Ha
3aKOHBI OTpa)KeHI/ISI u
MPETOMIIEHUS CBETA

. Pemenue 3anau.

6.4.

JInH3bI

OrnpenencHue JINH3HI,
JTUHEHHOE YBETUYEeHHUE, THITbI
JIUH3: COOMPAIOIIUE U
paccerBarolIKe JUH3bI. TOHKas
nuH3a. [ maBHbI (OKYC JTHH3HI.
®opmyna nuH3bl. OnTHYECKas
cwia TMH3bl. OCHOBHBIE JTyYU
JUTSl TIOCTPOEHHUST U300paKEeHHH.
@okaJIbHAS IIOCKOCTb.
[MocTpoenue nzodpakeHn .
3amauun 2215, 2216, 2217,
2219.

6.5.

®opmMysia TOHKOM JIMH3bI

BeiBoa (hopMyIbl TOHKOI
JIMH3BI, TPaBUJIO 3HAKOB,
yBenuueHue auH3bl. [Ipasuiio
OIIpeEeNIEHUs
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JIEMCTBUTENBHOCTH MTPEAMETA.
Pemrenue 3agau. 2229, 2231,
2226, 2232,2234, 2236.

6.6.

PaccenBaromiue 1uH3LI

Onpenenenue paccenBaromieit
nun3bL [ aBHBIH Qokyc
paccenBaroUIE JTUH3HI.
XapakTepHBbIE JIy4H.
[MocTpoenue nzodpakeHn .
3amaun 2237, 2238, 2239,
2241.

6.7.

OnTHueckas cuiia IByxX
JIUH3.

OnTHueckas cuiia IByxX
COOMPAIOIIUX JIMH3.
OnTHnueckas cuia
paccenBaromei U coduparomei
JuH3. MeTonuka peneHus
3a/1a4 Ha CJIIOKHYIO
OITUYECKYIO CUCTEMY.

3amaum 2289, 2290, 2291,
2251, 2260, 2262.

6.8.

Pentenue 3agad Ha
FEOMETPUUECKYIO ONTUKY

Pemenue pasHoypOBHEBBIX
3ajad.

29




6.9. | KonTposbHnas padora Pa3zHoypoBHEBBIE 3a1aun 1
Ne7«I'eomeTpnueckasn
ONTHKA»
6.10 | /Tabopamopnasn paboma | Jlabopamopnas paboma Ned
. Nod «H3mepenue «H3mepenue hoxycnozo 1
doxycnozo paccmoanua | paccmosaHus aue3vly
Jue3nly
Hroro no pasaeny 13
7. BoJsHoBasi onTuka https://internetur
ok.ru/subject/phys
ics/class/11
7.1. | UnTepdepenius BomH Onpenenenne nateppepernuu. | 1

Wntepdepenmus ceera.

KorepenTnrie BoHBI. Y CIIOBUS
MaKCUMYMOB 1 MUHHUMYMOB
pu UHTEP( epEHIINH.
I'eomerpuueckas pasHOCTh
xoza. 3amaun 5.44, 5.45.

Omneit FOnra. Pacuer
UHTEPPEPEHITUOHHON KapTHHBI
OT IBYX UCTOYHHUKOB.
[IpocBerneHre onTUKHM.
Konbna HeroTona. I{Bera
TOHKUX ITJICHOK.
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7.2.

Wntepdepenmus ceera.

Pentenne 3agau IlogcHuth
ONITUYECKYIO PA3HOCTH XO/a.
Pemmte 3agaun: 2357, 2358,
2367.

7.3.

Judpakums BoIH.
Hudpakuus cBera.

Judpakims MexaHnIECKUX
BOJIH. Y CIIOBUSI HAOJFOICHUS

mdpakuun Audpakuus cera.

ITpunnun I'oitrenca-Opexens.
Meron 300 @penens.
Judpakuyst oT pa3ITHIHbIX
npenarcTBuid. ['paHuibl
MIPUMEHNMOCTH
F€OMETPUUECKON ONTHKHU.
Judpakponnas pemerka.
3anaya 2405

7.4.

[Tonspuzanus BomH.

[Tonspuzanusa MexaHM4YECKUX
BonH. [Tonspusanus ceera.
[TorepeyHOCTh CBETOBBIX BOJIH
[Tonspounasl. Ceer —
3JIEKTPOMAarHUTHHIE BOJIHEI.
IIpuMeHeHue nonspu3anyi.
Sueiixa Keppa. 3agauu 2411,
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2412, 2413.

7.5. | KonTpoJsbsHas padora Pewienne pa3zHoypoBHEBBIX
Ne§ o Teme «BosiHOBast | 3a7a4
ONTHUKAY.
7.6. | Jlabopamopnas paboma | Jlabopamopuasn paboma Ne5
Ne§ «H3mepenue onunvt | «M3mepenue onunsl c6emoeoii
C8€em06oil 60JIHBLY 60JIHBLY
Hroro no pazaeny
8. KBanToBas Teopus https://internetur
3JIEKTPOMArHUTHOI'O ok.ru/subject/phys
H3 Ty CHHA ics/class/11
8.1. | TemioBoe nznyueHue AOBCOIIOTHO YepHOe TEJO.
YabTpaduoneroras
katactpoda. KantoBas
runoresa I[lnanka. 3akoHBI
TEII0BOro u3nydeHus. OoToH.
OcHOBHBbIE XapaKTePUCTUKU
¢dortona. 3agaum.
8.2. | ®oroadpdexr Otkpeitue horoaddekra.

OmnpiTel CTONeroBa. 3aKOHBI
doroaddekra. KBantoBas
teopus ¢porodpdexra. Pabora
BBIXOJa. Y paBHEHHE
OuiHmTeliHa 1 porodddekra.
3aBUCUMOCTH KHHETUYIECKOM
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SHEpruu (POTOIIEKTPOHOB OT
HaCTOThI.

8.3.

Pentenue 3agad Ha

dhoroad ekt

Pemenue pasHoypOBHEBBIX
3ajga4

8.4.

Kopnyckynspro-
BOJIHOBOH AyaJIn3M

Kopnyckynsipabie 1 BOJTHOBBIE
cBoiictBa horoHa. [Mppakius
OT/IENBHBIX ()OTOHOB.
I'unore3a ne bpoitns. InuHa
BOJIHBI J¢ bpoiins.
CoorHolieHne
HEOIPEAECIEHHOCTEN
[etizenOepra.

8.5.

[Lnanerapnast Moaenb
aToMa

OTkpeITHE 51eKTpoHa. Mojens
aroma TomcoHa.
HecocrosarenpHoCcTh MOJENH
aToma ToMmcoHa (He cocoOHa
OOBSICHUTD CIIEKTpP aToMa
BO10poaa). ONBITHI
Pesepdopna. Pasmep sipa.
IInanerapHast MoJ€eNnb aToma.
IIporuBOpeune mIaHeTapHoOu
MOJIENIN 3aKOHaM
KJIACCHYECKOM pu3nku. 3agauu
2571, 2572, 2576, 2578, 2581,
2583, 2600.
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8.6. | Teopus atoma bopa ITocrynatet bopa. IIpaBuna
oroopa opout. Moenb aroma
Bojoposa. dopmyna
banemepa. Cepuu Jlaiimana,
banbmepa, [lamena, bpekkera,
[dynaa. Oneitel Opanka u
I'epua ¢ napamu pryTH.
3anmaun. 2586, 2587, 2588,
2589.
8.7. | Jlazepnl lunoresa DitHinTeliHa 00
UHAYUHUPOBAHHOM U3JTYUYCHHUU.
OnbiTel B.A. ®abpukanra.
MeractaOuibHBIE YPOBHH.
OCHOBHBIE JIEMEHTHI
nazepHoi ycTaHOBKU CBOMCTBA
JIa3epHOT0 U3TyUYEHUSI.
8.8. Pemenue 3amay Ha Penienne pa3HoypoBHEBBIX
KBaHTOBBIE CBOMCTBA 3a/1a4.
cBeTa
8.9. | KonurpoabHnas padora Pa3zHoypoBHEBBIE 3a1aun
Ne9«KBanToBas
(puszuxa»
8.10 | /labopamopnan paboma | Jlabopamopnas paboma Ne7

Ne7 «Habnrooenue
CHIIOWMHO020 U

«Habnrooenue cnnouwinozo u
JIUHENamozo cnekmpa
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JAUHEUUAmoz0 cnekmpa
Uucnyckanusa»

Ucnyckanusa»

Hroro no pazaeny

10

Du3uKa BLICOKHX
JHeprui

https://internetur
ok.ru/subject/phys

ics/class/11

Merobl peructpanuu
3JIEMEHTAPHBIX YaCTHII.

Kamepa Bunbcona, caeTynk
I'eiirepa, my3sIpbKOBasi Kamepa.
ToscrocnoitHele
(hoTo3MyIbCHUN.
CTHHIIMUIAIMOHHEIA CUETYHK.

OTkpbITHE
PaaroaKTUBHOCTH

OnpiTel bekkepens. Uznyuenue
conell ypana. Anbpa-, Oera- u
ramMma- U3ITy4eHHsl.
PanuoakTHBHBIE TIPEBpAIICHHS

3aK0H paIMOaKTUBHOTO
pacnaza

Iepuon nomypacnaza, 3aKoH
paznoaKTUBHOIO pacnaja.
Cratndeckuil XxapaxTep
3aKOHA PaJliO0aKTUBHOIO
pacnaja, cpeHee BpeMs
KU3HU.

S nepubie peakuuu

SAnepusie peakiuu. OTKpbITHE
HelTpoHa. HeliTpoHHO-
MIPOTOHHAs MOJIENb A/pa.
H3zoronsl 3agaun 2619, 2622,
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2624, 2628, 2673, 2674, 2680,
2681

[enenue sanep ypana.

S nepHble peakuuy mox
JIECTBUEM HEUTPOHOB.
OTKpbITHE NENEeHus saep
ypana. KanensHas Moaens
sipa. DHEPTHUS CBS3U.
SAnepusie cunel. Pacuer
SHEpruu cBs3u. Pemienne
3amay. 3amagn 2685, 2687,
2688, 2690

Iennas sanepHas
peaxius

HcnyckaHne HEUTPOHOB IIpU
neneHuu sapa. Lennas
sIepHas peaxius,
KO3(DUITUESHT Pa3MHOXKCHHUS
HelTpoHoB. OOpa3oBanue
LTy TOHUS

SnepHslii peakrop

Ha3znauenue snepHoro
peaktopa. OCHOBHBIE
3JIEMEHTHI SIIEPHOTO PEaKkTopa:
KOpIyc, TOILIUBO,
3aMEINTENb, PETyINPYIOLINe
CTEp>KHH, TEIJIOHOCHTENb.
Kpurtnueckas macca,
KPUTHYECKUE Pa3MephI.
PeaxTopsr Ha OBICTPBIX
HelTpoHax. 3amaun 2698
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TepMosiiepHbIe peakuuu

Pentenue 3agad Ha
pacuer 3HEPTruu CBI3U

HedexT Macc npu coeAMHEHUH
nerkux sinep. KynonoBckuit
6apnep. TepmosiaepHbIi
CHHTE3. DHEprHsl, BbIensieMas
MIPH TEPMOSIEPHOM CHHTE3€

PemmTe 3a1aun HA 3aKOH
palIlOaKTUBHOIO pachaja.
DHEPTHUIO CBS3HU, COBMECTHOE
MIpUMEHEHNE IHEPTETHUECKOT0
BBIXOJIa SAZICPHOU peaKLuu

KonTpoasnan
padoTaNel0 mo Teme
«SInepHas puznka»

Pa3zHoypoBHEBBIE 3a1aun

Jlabopamopnasn paboma
No§ «H3yuenue
ezaumooeiicmeus
yacmuy 8 10epHbIX
peakyuax (no
omozpagpuam)

Jlabopamopnasn paboma Ne§
«H3yuenue e3aumooeiicmeus
yacmuy 6 A0EpHLIX PeaKUUuaX
(no pomozpagpuam)

Knaccudukarus
OJICMCHTAPHBIX YaCTHUIL

depMUOHBI 1 0O30HBL.
ITpunnun [aynu.
AHTUYACTHUIIEL.

37




JlenToHbBI

JlentonHbI 3apsia. 3akoH
COXpPaHEHHUS JISITOHHOTO
3apsga. Cnaboe
B3aMMOJICHCTBUE JIENTOHOB.

bera pacna.
AnpOHBI Knaccudukanus u CTpykTypa 1
aZipOHOB. Me30HbI U OapPHOHEI.
CrpykTypa aapoHOB.
Kapku KBapku 1 aHTHKBapKH. 1
XapaKTepuCTUKN OCHOBHBIX
THIIOB KBApKOB. 3aKOH
cOXpaHeHHs 0apuOHHOTO
3apsja.
B3aumoneiictsue 1
KBapKOB.
@yH/ITaMEHTAaJIbHbIE KBapk-nenronnas cummerpus. | 1
YaCTHULIBI
Hroro no pasaeny 17
DU3NPAKTHKYM
H3yuenue ceoiicme H3yuenue ceoiicme 2
HacvlWeHHo20 napa HacvlWeHHo20 napa
H3yuenue 3axono6 H3yuenue 3axono6 2
2e0MempuyecKoil 2e0MempuyecKoll ONMuKu
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onmuku

H3yuenue ceoiicme H3yuenue ceoiicme 2

HOJIYNPOGOOHUKO8 ROYNPOEOOHUKOG

H3yuenue 601106b1X H3yuenue 601108bIX ceolicme | 2

ceolicme ceema ceema

H3yuenue keanmoswvix H3yuenue keanmoswvix 2

ceoiicme ceema ceoiicme ceema

Hroro no pasaeny 10

Pe3eps.

Oo0o0malomee

MOBTOPEHME.

IHoaroroska xk EI'D

Kunemartuka MarepuaibHas TOUKa. 1
Tpaexropus, yTs, .

IepeMeleHue, CKOPOCTb,
YCKOpEHHUE. 3aKOHBI
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
nBrokenna. CBo0oHOE
nagenue ten. ['paduku
3aBUCUMOCTH TyTH,
CKOPOCTH, YCKOPEHUS OT
BpeMeHHU. baiucruka.
Kunemaruka

39




MNEPpUOAUYCCKOr0 IBUIKCHU.

Pemenue 3agau B popmare
EID

JnHamuka
MaTepHaIbHON TOUKHU

IIpuHIHAII OTHOCUTENIBHOCTH
lamuies. 1, 2, 3 3aK0HBI
Hrrorona. Cuna ynpyroctu.
TsxecTu, peakuuu onopel,
TpEeHUsI, 3aKOH BCEMHPHOTO
TaroreHus. Pemenue 3anau
B 11¢popmare EI'D

3aKOHBI COXpPAHEHUS

NMnynsc maTeprabHON
ToukH. PaboTa cuibl,
MOTEHIIUAJIbHAS U
KMHETHUYeCKasi SHEepTUsl,
MOIIHOCTb. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEPrUM U UMITyJIbCa.
JInHaMuKa IEpHOIUIECKOTO
JIBKEHMUSL.

Pemenue 3agau B popmare
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EI'D

MonexyinspHas
¢du3uka

OcHOBHBIE TIOJIOKEHUS
MKT. bpoyHoBsckoe
nBHKeHHe. Macca u
pa3Mepbl MOJIEKYIL.
OTtHocuTeNbHAS
MOJIEKYJISIpHasl Macca, MOJb,
MosisipHas macca. OCHOBHOE
ypaBHeHue MKT.
Temneparypa. YpaBHeHUE

COCTOAHHA NICAJTIBHOTO I'a3a.

N3zonporieccrl. Pemenne
3a1a4 B popmare EI'D

TepmoanHamuka

Buytpennss sHeprus. 1,2
3aKOHBI TEPMOJAMHAMUKH,
TETJIOBBIE JIBUTATEIH.
HacrImmeHHEbIH,
HEHACBIIIECHHBIN Tap,
BJIAKHOCTB. Pemenne 3a1au
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B (hopmate EI'D

DNeKTpoJMHAMUKA

DNeKTpUYECKU 3apsij,
KBaHTOBBII XapakTep
3apsija, 3aKOH COXpaHEHMUsI
AIIEKTPUUECKOTO 3aps/a.
3akon Kynona.
HanpsixeHHOCTB
AJIEKTPOCTATUYECKOTO MOJISL.
JInHUMM HaNIPSKEHHOCTH.
I'padmaeckoe n3o0paxeHus
noJsiel. DHeprus
AJIEKTPOMArHUTHOTO
B3aUMO/ICVCTBHSL.
[Torenuman, pa3zHOCTH
MIOTEHIUAJIOB. JIU2IEKTpUKH
Y MIPOBOJ/IHUKH B
AJIEKTPUYECKOM II0JIE.
DNEeKTPOEMKOCTb.
Konpnencaropsl. DHeprus
AJIEKTPOCTATUYECKOTO MOJISL.
Pemenue 3agau B popmare
EI'D
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TlocTOAHHEBIN TOK

3aKOHBI IOCTOSTHHOTO TOKA.
Pacuer conportusiienus,
TOKOB U HAaIIPSKEHUN
EKTPUYECKUX LIETICH.
PaboTa 1 MOIITHOCTB
MIOCTOSIHHOTO TOKA.
Pemenue 3agau B popmare
EI'D

MarsuTtHoe 1ojJie

MaruuTHO€ noJie.
WNHpykius MarHuTHOTO
noys. Cuna Ammnepa, cuia
JlopeHua, paMka ¢ TOKOM B
MarHuTHOM TIOJIE.
TpaekTopuu 3apsyKEHHBIX
YaCTHI[ B MArHUTHOM TIOJIE.
MarsuTHbIi NOTOK. 3aKOH
3NEKTPOMArHUTHOM
UHIYKIUU. UHTYKTUBHOCTb,
CaMOUWHIYKIIHS, DHEPTUs
MAarHUTHOTO TOJIA.
IlepemeHHBIN TOK.
Pe3ucrtop, MHIYKTUBHOCTD U
€MKOCTb B LIETIH
MEPEMEHHOTO TOKA .
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Pemenue 3agau B popmare
EID

3aKoHbI Pemenue 3amau B popmare | 2
T€OMETPUUYECKON U EI'D
BOJIHOBOM ONTHKH
KBanToBas ¢usuka Pemenue 3agau B popmare 2

EID
Hroro no pasaeny 20 0
O01ee KOIMYECTBO 132 10

4YacoB 110 porpaMmme
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