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[Tporpamma mo ¢pusuke st 10-11 kimaccoB cocraBneHa B COOTBETCTBHH ¢: DenepanbHbIM
3aKk0OHOM 00 oOpaszoBanuu B Poccuiickoit ®enepannu (ot 29.12.2012 N 273-®3 (pea. ot
29.07.2017)), tpeboBanusimu denepanbHOr0 rocyAapCTBEHHOTO 00pa30BAaTEIBHOTO CTaHIapTa
cpennero obmero obpaszoBanus (PI'OC COO); mpuMepHOl HporpaMMbl y4eOHOTO Kypca
(IlIaramuua A.B., Pa6oune nporpammer, @usnka, 10-11 kmaccel. — M.: [Ipocsemienue, 2017.),
koMmIuiekta  yuyeOHukoB [ S.MskumeB, b.b.byxones, H.H.Corckuii / Ilog pen.
H.A.IlapdentbeBoii, @usuka. 10 xmacc. ba3oBblii ypoBeHb (KOMIUIEKT C 3JICKTPOHHBIM
npunoxenueM). — M.: [Ipoceemenue, 2017.),I".51.Mskumes, b.b.byxosues, H.H.Cotckuii / [Ton
pen. H.A.IlapdpentreBoii, @u3uka. 11 kmacc. ba3oBeiii ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM
npuinoxenueM). — M.: [Ipocsemenue, 2017.).

Ha u3ydenue yueOHOro mpeamera orBoauTcs B 11 kiiacce qBa yaca B HEAEIO, 68 yacoB B
TO/I.

Nzyuenne ¢pusuku B 11 Kinaccax HampaBiieHO Ha JIOCTHKEHUE CIIEAYIOMINX HeJIei:

® OCBOCHME 3HaHUH O (PyHIAaMEHTANbHBIX (PU3MUYECKUX 3aKOHAX U MPHUHIIMIAX, JSKAIINX B
OCHOBE COBPEMEHHOH (U3NYECKOW KapTUHBI MHpA; HAMOOJIEe BAKHBIX OTKPHITHUSIX B
obnmactu (U3HMKHM, OKA3aBIIMX OMNpENENAIOIIee BIMSHUE HA pa3BUTHE TEXHUKU H
TEXHOJIOTHH; METOaX HAYYHOT'O MTO3HAHUS TIPUPO/IBI;

® T[pPUMEHSTh TOJNIyUYEHHBIE 3HAHUS 1O (uU3MKe I OOBSICHEHUS Pa3HOOOPa3HBIX
(bu3nYECKUX SIBICHUN M CBOICTB BEIECTB; MPAKTHUECKOTO MCIOIb30BaHUS (PU3NUECKUX
3HAHHI;

® pa3BHUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
B Mpoiiecce MpuoOpeTeHHs 3HaHUN U YMEHUH 10 (PU3HUKE C UCIIOIIB30BAHUEM PA3ITUUYHBIX
UCTOYHUKOB WH(POpPMAIIMU, B TOM YHCIIE CPEICTB COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHI; (OPMUPOBAHHWE YMEHHUN OILIEHHWBATH JOCTOBEPHOCTH €CTECTBEHHOHAYYHOM
uHpOpMaLNH;

e BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS 3aKOHOB  IMPHUPOIBI;
MCIIONIb30BaHUs TOCTKEHUI (M3UKK Ha OJ1aro pa3BUTHS YEIOBEUYECKOUW ITUBUIIM3AIINH,
HEOOXOJUMOCTH COTPYJHUYECTBA B IIPOILIECCE COBMECTHOIO BBINOJHEHHS 3ajad,
YBOXHUTETHLHOTO OTHOIIEHHS K MHEHHUIO OIIMOHEHTa MpH OOCYXKIeHUU mpobdiem
€CTECTBEHHOHAYYHOT'O COJICP)KAHUSA, TOTOBHOCTH K MOPAJbHO-ITHYECKOM OIICHKE
UCIIONIb30BAaHUsl HAYYHBIX JIOCTIDKEHUHM, 4YYBCTBA OTBETCTBEHHOCTH 3a 3alllUTy
OKpYKaroIle Cpeibl;

® ICIMOJIb30BaHHE MPUOOPETEHHBIX 3HAHUN U YMEHMH JJISl PElIeHHUs MPaKTUYECKHX 3a/1a4
MOBCEIHEBHOM JKMU3HH, 0OecredeHnst 0€30MacHOCTH COOCTBEHHOW KHU3HU.

JlocTrxkeHue 3TuX 1enei ooecrneynBaeTcs pelieHueM CIEeYIOMUX 3a/4a4:
e (QopmupoBaHUS OCHOB HAYYHOT'O MUPOBO33PEHHUS;
pa3BUTHS UHTEIJIEKTYaIbHBIX CIIOCOOHOCTEH yualuxcs;
pa3BUTHE TO3HABATENBHBIX HHTEPECOB IIKOJIHHUKOB B MPOIIecCe U3yueHUs (PU3HKH;
3HAKOMCTBO C METOJIaMU HAY4YHOTO IMO3HAHUS OKPYKAIOLIET0 MUPA;
MMOCTaHOBKA MPOOJIeM, TPEOYIOMHMX OT YYAIIUXCS CAMOCTOSTEIHFHOM JACSITEIIBHOCTH 1O UX
pa3peleHuIo;
® BOOpPY)KEHHE NIKOJIbHHKA HAay4YHBIM METOJOM IIO3HaHUs, MO3BOJISIONIUM TMOIy4aTh
00BEKTHBHBIE 3HAHUS 00 OKPYXKAIOIIEM MHUPE.



. IlnannpyemMble pe3yabTaThl
MexaHn4yecKkue siBJICHUS

BorinycKHUK HAy4YUTCH:

® pAacro3HaBaTh MEXAaHUYECKHE SIBJICHHS U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAHUS ITUX SBJIICHUM: pABHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBIKEHUS, CBOOOTHOE MaJIeHUEe TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPY)KHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TeJl, PEAKTUBHOE JBWKEHUE, Iepeada JaBiICHUsl TBEPIAbIMU TEJIAMU,
KHUJIKOCTSIMM W Ta3aMH, aTMOc(epHOe IaBlieHHE, IUIaBaHUE TeJl, PaBHOBECHE TBEPABIX Tell,
UMEIOLINX 3aKpeIICHHYI0 OCh BpallleHUs, KoliedaTeabHOE [BUKEHHE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

® ONUCHIBATh H3Y4YCHHBIE CBOMCTBA TE€l M MEXaHUYECKUE SIBJIICHUS, HCIOIb3Ys
buznyecKknue BETUYUHBL: MyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, MIEpUOo1 0OpalleHus], Macca
TeNa, IVIOTHOCTh BEIECTBA, CUJla (CHUJa TSDKECTH, CHJIa YNPYroCTH, CUJIa TPEHMs), JAaBJICHUE,
UMIYJIbC TeNla, KUHETUYEeCKash HHEprusi, MOTEeHUHUalbHas JHEPrus, MexaHudeckas padorta,
Mexanudeckas MomHocTh, KIIJ| mpu coBepumiennu paboThl € HMCHOJb30BAaHUEM IPOCTOTO
MeXaHHM3Ma, CHJIa TPEHUsI, aMIUIUTY1a, IEPUOJ] U YaCcTOTa KOJIeOaHUuM, IIIMHA BOJIHBI M CKOPOCTh
€€ pacHpoCTpaHEHHUs; IMpU ONUCAHUM [PABUWIBHO TPAaKTOBAaTh (U3MYECKUH  CMBICI
UCIIONIB3YEMBIX BEIMYMH, WX OOO3HAUEHUS M EIUHUIBI H3MEPEeHHs, HaXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIUYMHY C JPYTMMHU BEJIMYMHAMU, BBIUUCISTH 3HAUEHUE
bu3nYECKOil BETUYMHBL;

® AHAJIM3HMPOBATHh CBOMCTBA TEJI, MEXAaHWYECKHE SBICHUS W IIPOLECCHI, HCIOIb3YS
(¢u3nyecKkue 3aKOHbI: 3aKOH COXPAHEHUS SHEPrHH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHIIMII
CYTNEpHO3UINH cUJl (HaxoxaeHue paBHoaeicTByomei cuibl), I, 11 u 111 3akonst HetoToHa, 3akoH
COXpaHEHHMs MMITyJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxuMmeza; Mpu 3TOM pPas3jinyarh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

® pasnMyuaTh OCHOBHBIC MPU3HAKH W3YYEHHBIX (PH3MUECKUX MOJENEH: MaTephaabHas
TOYKa, MHEPIMAJIbHAS CUCTEMA OTCYETA;

® pemaTth 337a4M, UCHOIb3Ys (U3NYECKHE 3aKOHBI (3aKOH COXPaHEHMsI SHEPIHH, 3aKOH
BCEMHUPHOI'O TATrOTeHUs, npuHUuUn cyneprnosumuu cwi, I, II m III 3akonsl HeroToHa, 3aKoH
COXpaHEHMsI HMITynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u  (QoOpMyJbl,
CBsI3bIBalOIME (hU3MUYECKHE BEIWYMHBI (yTh, CKOPOCTb, YCKOPEHHE, Macca Tenla, MIOTHOCTh
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TeJla, KNHETUYECKas JHEPIus, NOTCHIMAIbHAS JHEPrus,
MexaHu4deckass paboTa, mMexaHuueckas MoHocTh, KIIJ[ mpoctoro mexaHusma, cuia TpeHHs
CKOJIbJKEHUS, KOO (UIIMEHT TPEHUs, aMIUIUTY/1a, IEPUOJ U YacTOTa KoJeOaHuM, AJIMHA BOJIHBI U
CKOpPOCTh €€ PpaclpOCTPAHEHUs): Ha OCHOBE aHaNM3a YCIOBMs 3a/lauM 3aluChIBaTh KpaTKoe
yCIIOBUE, BBIICNATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI U (OpPMyJbl, HEOOXOAUMBIE IS €€
peleHts, POBOAUTh PacyeThl U OLEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAa4YeHus (pusnueckont
BEJIMYMHBI.

BpINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:

® UCNONBL306aMb 3HAHUAL O MEXAHUYECKUX SGNeHUsIX 6 MNOBCeOHEeB8HOU JIHCUSHU Ol
obecneuenusi 6e3onacHocmu npu obpaweHuy ¢ npuobOpamu U MexHUYeCKUMU YCmpoucmeamu,
0/l COXpaHeHUsi 300p06bs U COONIOOEHUS HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpYicaroujel
cpede;, NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONIb308AHUA  (PU3UYECKUX 3HAHUL O
MEXAHUYecKUx ABNeHUAX U Qu3uueckux 3aKOHAX;, NPUMepbl UCHONb30BAHUSL 60300HOGNAEMbIX
UCTMOYHUKO8 — DHepeuu,  9KOJNO2UHEeCKUX  NOCIe0CmBUll  UCCIe008aHUs — KOCMUYECKO20
npOCMPaHcme;

® pasziuyams paHuybl NPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Oujul
xapaxkmep @QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUuyecKou 3SHep2uu, 3aKOH
COXpAaHeHUs. UMNYIbCd, 3AKOH 6CEMUPHO20 MASOMEHUSA) U O02PAHUYEHHOCMb UCNONb308AHUS
yacmuwix 3aKkoH08 (3axkon I’ yka, Apxumeoda u op.),

® HAXO00UMb AOEeK8AMHYIO NPEONIONCEHHOU 3a0aye Qu3UYecKylo MoOelb, pa3peuams



npobnemy KAk HaA OCHO8e UMEIOWUXCS 3HAHULUL N0  MeXaHuke ¢  UCNONb308aAHUEM
MAMeMamuyecKoeo annapama, max u npyu NOMOwiU Memooo8 OYeHK.
TennoBble ABIEHUSA

BbINyCKHUK HAYYUTCS:

® pAacClO3HABaTh TEIUIOBBIC SBJICHHUS W OOBICHATH Ha 0a3e WMEIONIMXCS 3HAHUHN
OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS MPOTEKAHHS 3TUX SBJICHUH: MUQQy3us, u3MEeHEHHEe o0beMa
Tel TPU HarpeBaHWU (OXJAXKIEHWHU), OOJbIIAs CXKHUMAEMOCTh Ta30B, Mallas CKUMAEMOCTh
KHUJIKOCTEH M TBEPIBIX TEIN; TEIUIOBOC PAaBHOBECHE, WCHApEHHUE, KOHJICHCAIUs, IUIaBICHHE,
KPUCTAITM3AIUs, KHUIICHHE, BJIIAXKHOCTH BO3yXa, pPAa3JIMYHBIC CIOCOOBI TeIIonepeaadn
(TETUIONPOBOHOCTD, KOHBEKIIMS, M3JIyUYCHHE), arperaTHble COCTOSHUS BEUICCTBA, MOTJIONICHUE
SHEPruM TMPH UCHAPECHUU KUIAKOCTH ¥ BBIICTICHHE €€ MPH KOHACHCAIMU Iapa, 3aBHCHUMOCTH
TEMIIepaTypbl KUIICHUS OT JIaBJICHHUS;

® OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN W TEILJIOBHIC SIBIICHUS, UCIIOJB3Ys (PUINUCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHUS, TEMIIEpaTypa, yaeiabHas TeII0eMKOCTh
BCIIIECTBA, YJACIbHAs TEIUIOTA IUIABJICHUS, YJIEbHAs TEIUIOTa NapooOpa3oBaHUs, yelbHAs
TEIUIOTa CrOpaHHs TOIUIMBA, KOI(D(UIMEHT MOJE3HOr0 ACHCTBHS TEIUIOBOTO IBUTATENS; IPHU
ONKCAaHWM TPABWILHO TPAKTOBaTh (U3UYECKHI CMBIC] HCIOJB3YEMbIX BEIUYMH, UX
0003HAYCHHSI M CTUHUIIBI U3MEPEHUS, HAXOIUTH ()OPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NICCKYIO
BEJIMYKMHY C APYTUMH BEJTMUYMHAMH, BEIYUCIISATH 3HAYCHUE (PU3NICCKOM BETHUNHBL;

® AHAIM3WPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBICHUS M MPOIECCHI, HCIIOB3YysI OCHOBHBIC
MOJIOKEHUST aTOMHO-MOJICKYJISIPHOTO YYECHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPAaHEHUS
SHEPIHH;

® pazMyaTh OCHOBHBIC NMPHU3HAKU M3YUYCHHBIX (U3UYCCKUX MOJECICH CTPOCHHS Ta3oB,
KUJKOCTEH U TBEPIBIX TET;

® [PUBOJIUTH MPUMEPHl MPAKTUYCCKOTO UCIOIb30BaHUS (U3UYCCKUX 3HAHUH O
TETUIOBBIX SIBJICHHSIX;

e pemaTh 3aJla4yd, WCIOJb3Ysl 3aKOH COXPAaHEHUS SHEPrUU B TEIUIOBBIX IpoIeccax U
(bopMyITbl, CBS3BIBAIOIIHE (DU3WYECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIIepaTypa,
ylaenbHas TEIJIOEMKOCTh BEUIECTBa, YAeNbHAs TEIIOTa IUJIaBJICHUS, yJelbHas TeroTa
napooOpa3oBaHus, yAeTbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOA(PQOUIIMEHT IMOJIE3HOTO ICHCTBUS
TEIUIOBOTO JIBUTATENs): HA OCHOBE aHaIW3a yCJIOBHS 3aJayd 3alUChIBaTh KPATKOE YCIOBUE,
BBIICTIATh (DM3MUECKUE BEIUYHMHBI, 3aKOHBI W (OPMYJIbI, HEOOXOIWMBIC IS €€ pEeIIeHUs,
MIPOBOJMTDH PAcUEThl U OLIEHUBATH PEAIbHOCTh MOJYUYEHHOTO 3HAYCHUS (PU3NYECKON BETMUUHBL.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® UCNONBL306AMb 3HAHUSL O MENNI0BbIX SGNCHUX 6 HNOBCEOHEeBHOU JHCUSHU OISl
obecneuenusi b6e3onacHocmu npu 0OpaweHuu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
0I5l COXpaHeHUsi 300p06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEHUsl 8 OKpyicaroujel
cpede; npusoOUMb NPUMEPbL IKOAOSUHECKUX NOCIeOCMEUtl pabomsl 0gueamencii 6HYmMpeHHe20
c2opanusl, Meniosvix U 2UOPOINEKMPOCNAHYULL

® paziuuamv 2panuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOuul
xapakmep GyHOaMeHmMAanbHbIX U3ULECKUX 3aKOHO8 (3aKOH COXPAHEHUSI dHEPeUU 8 MeNni08blX
npoyeccax) u 02paHuyeHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8,

® HAX0O0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue @U3UYEeCKYI0 MOoOelb, pa3peulambs
npobremy Kak Ha OCHO8E UMEIOWUXCS 3HAHULL O MeNN08bIX SGIeHUSAX C UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHKuU.

DJIeKTpUUYeCKHe 1 MATHUTHBIE SIBJICHUSI

BbInycKHUK HAYYHTCS:

® pACIIO3HABATh JJICKTPOMATHUTHBIC SIBJICHUS W OOBSACHATH HA OCHOBE HMMEIOIIUXCS
3HAaHWW OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS TPOTEKAHWUS JTHX SIBICHHUW: JJICKTPU3AIUSA Tel,
B3aMMOJICHCTBHE 3apsOB, DJIEKTPUYECKUH TOK U €ro JeHCTBHUS (TEIUIOBOE, XHUMHYECKOE,
MarHUTHOE), B3aMMOJICHCTBHE MAarHUTOB, JICKTPOMArHUTHAS WHAYKIIWS, JCHCTBHE MAarHUTHOTO
MoJii Ha TMPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO YacTHILy, JeHCTBUE



AIIEKTPUYECKOTO TIOJI HAa 3apsDKEHHYIO YacTHILY, DJIEKTPOMArHUTHBIE BOJHBI, TIPSIMOJIHHEHHOE
pacrnpocTpaHEeHHE CBETa, OTPaKEHUE U MPEJIOMIICHHE CBETa, AUCIIEPCHS CBETA.

® COCTaBJSTh CXEMbI JJICKTPHUUECKUX IIETEH C TOCICIOBATEIIHBIM M IapallieIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUUYECKUX LieTei
(MCTOYHUK TOKA, KITFOY, PE3UCTOP, PEOCTAT, IAMIIOUKa, aMIIEpPMETP, BOIBTMET)).

® JCIOJIb30BaTh ONTHYECKHUE CXEMBI JIJIsl MOCTPOCHUS N300paKeHU B IUIOCKOM 3epKajie
¥ coOMparoIen JuH3e.

® ONHCHIBATh HM3yYCHHBIC CBOWCTBA TEJI W 3JIEKTPOMATHUTHBIC SIBICHUS, HCIOIB3YS
du3nyecKue BEJIMYMHBL: JJIEKTPUYCCKUI 3apsiji, Ccuila TOKa, SJICKTPUUYECKOE HAmpsHKEHUE,
AIEKTPUYECKOE COMPOTUBIICHUE, YJEIbHOE COMPOTHBIICHUE BEIIECTBA, padOTa 3JIEKTPHUUIECKOTrO
MOJIsI, MOIIMHOCTh TOKa, (POKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3BI, CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa; IPHU OMUCAHUHM BEPHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIOJB3YEMBIX BEIWYMH, WX OOO3HAYCHHS] W CIWHUIBI W3MEPCHHS,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMMU.

® AHAIM3WPOBATH CBOKMCTBA TEII, SJICKTPOMArHUTHBIC SIBJICHHS U IMPOIECCHI, MCIIOIb3YsI
(du3HYECKre 3aKOHBI: 3aKOH COXPaHEHUS ICKTPUICCKOTO 3apsiia, 3akoH OMa Jijist ydacTKa IenH,
3akoH J[xoyns-JleHma, 3akOH MPSIMOJMHEHMHOrO PacHpOCTPAHEHHUS CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM Pa3jNdaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
€ro MaTeMaTU4YeCKOE BhIPasKEHUE.

® TPHUBOJIUTH NPHUMEPHI MPAKTUICCKOTO WCIOIB30BAaHUS (DU3MUSCKUX 3HAHUU O
AJIEKTPOMATrHUTHBIX SBJICHHSIX

e pemaTh 337a4u, UCTIONB3Yys (pu3ndeckue 3aKoHbI (3akoH OMa Il ydacTKa 1eTu, 3aKOH
Jxoyns-JleHna, 3aKOH MPSMOJIMHEHHOTO PacHpOCTpaHEHUsS CBETa, 3aKOH OTPAKCHUS CBETa,
3aKOH TIPETIOMJICHUSI cBeTa) U (DOpMyIbl, CBS3bIBArONIME (DU3MUSCKUE BEIWYMHBI (CHJIA TOKA,
JNIEKTPUYECKOE HAIPSHKEHHE, JIIEKTPUYECKOE COMPOTUBICHUE, YAEIbHOE COMPOTHBICHUE
BEIIECTBA, pabd0Ta AIMEKTPUUIECKOTO TOJIsI, MOIIHOCTh TOKa, JOKYCHOE PACCTOSIHHE W ONTHYCCKAs
CWJIa JIMH3bI, CKOPOCTh AJEKTPOMArHUTHBIX BOJH, AJMHA BOJHBI U 4YacTOTa CBeTa, (popmyIbl
pacdera 3JIEKTPUYECKOTO COMPOTHBIICHUS TPHUIIOCIIEA0BATEIFHOMHUIIAPAIIICTIEHOMCOSIMHCHIH
MPOBOJHMKOB): HA OCHOBE aHAllM3a yCIOBUS 33/1a4dl 3alHCHIBATh KPATKOE YCJIOBHE, BBIICISTH
du3nYecKrue BEIWYUHBI, 3aKOHBI W (HOPMYJIBI, HEOOXOMUMBIC I €€ PEIICHHS, TPOBOJHUTH
pacueTsl U OLIEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYEeCKON BETHMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

® UCNONIBL306aMb 3HAHUS 00 INIEKMPOMACHUMHBIX SAGJIEHUSAX 8 NOBCEOHEBHOU HCUZHU Ol
obecneuenusi 6e30nacHocmu npu 0oOpaweHuy ¢ npudbOpamu U MexHUYeCKUMU YCmpoUucmeamu,
0I5l COXpAHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npusoOUMb NPUMEPbL BIUAHUSL INEKMPOMACHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUIMbL,

® pasziuyamv paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAmb ceooujull
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 2JeKmpuyecko2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUSL YACMHBIX 3aKOHO8 (3akon Oma Ons yyacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

® UCNONBL3068aMb NPUEMbL NOCMPOEHUS DUUYECKUX MoOeleli, NOUCKA U (opMYyTUposKU
00Ka3amenbcme GblOBUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl860008 HA OCHO8E IMRUPUYECKU
YCMAHOBNIeHHBIX (haKmos;

® HAXOO0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue (U3UYECKYI0 MOoOelb, pa3peulambs
npooneMy Kak HaA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHbBIX —SGNIeHUAX C
UCNONb308AHUEM MAMEMAMUYLECKO20 Annapama, max u npu NOMowu Memoo08 OYeHKU.

KBanToBbIe siBJICHMSI

BbInycKHUK HAYYHTCS:

® pACIIO3HABATh KBAaHTOBBIC SIBIICHUS W OOBSCHATH HAa OCHOBE HWMEIONIUXCS 3HAHUHN
OCHOBHBIC CBOWCTBA HMJIM YCIIOBHS NIPOTEKAHUS TUX SBJICHHIA: €CTECTBEHHAs W MCKYCCTBEHHAs
pPaZlOaKTUBHOCTh, 0-, - U Y-M3ITy4CHHs, BOSHUKHOBEHHE JIMHEWYATOTO CHEKTpa H3Iy4eHUs
aToMa;



® ONHCHIBATH HW3YYCHHBIC KBAHTOBBIC SBJICHUS, HCIONB3yd (PU3NUYECKHUE BEITUYHUHBIL:
MacCOBOE€ YHCJIO, 3apsA0BOE YHCIIO, TIEPHOJ TOJIypacrana, SHeprus (GOTOHOB; MPHU ONMHUCAHUU
MPAaBWJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIOIB3YEMbIX BEIMYMH, HX OOO3HAYCHUS U
CJMHMIIBI U3MEPECHHS, HaXOJIUTh ()OPMYJIbI, CBS3BIBAIOIINE TAHHYIO (DU3HUYECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BEIYUCIISITh 3HAUCHNUE (PU3NICCKON BEITUIHHEI;

® aAHAJM3MPOBATh KBAHTOBBIC SIBIICHUS, MCIOJIB3Ys (PU3UYECKHE 3aKOHBI M ITOCTYJIAThI:
3aKOH COXPAaHEHHWs SHEPIuH, 3aKOH COXPAHCHHS JJICKTPUYECKOrO 3apsja, 3aKOH COXpPaHCHHS
MAacCOBOTO YHUCJIA, 3aKOHOMEPHOCTH W3JIY4YCHHs] M TIOTJIOIICHHUS CBETa aTOMOM, IPU 3TOM
pa3IryaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BhIPAKCHHE,

® pa3IMyaTh OCHOBHBIC MPU3HAKH IJIAHETAPHOW MOJIENHM aTOMa, HYKIOHHOW MOJETH
ATOMHOTO S/1pa;

® NPHUBOJIUTH HPHUMEPHI MPOSBICHUS B MIPHPOJC U IMPAKTHYCCKOTO HCIIOIH30BAHUS
PaJIMOaKTUBHOCTH, SJCPHBIX U TEPMOSICPHBIX PEAKIIHMA, CIICKTPAJILHOTO aHAIH3a.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCSH:

® UCNONBL306aMb NOJYYEHHbIe 3HAHUS 6 NOBCEOHESHOU JICU3HU Npu obpaujenuu ¢
npubopamu u MexHU4eCKUMU YCmpoucmeamu (CYemyux UOHUUPYIOWUX d4acmuy, O003umemp),
OJisl COXpameHust 300P06bsl U COONIOOCHUSI HOPM IKOAOSUYECKO20 NOBEOeHUsl 8 OKpYicaioujell
cpeoe;

® COOMHOCUMb IHEPSUIO CBS3U AMOMHBIX s0ep C 0epheKmom Maccol,

®  NPUBOOUMb NPUMEPHI GIUAHUS PAOUOAKMUBHBIX UZIVHEHUU HA JHCUBbLE OPSAHUZMbL;
NOHUMAMb NPUHYUN OCLCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTOb308AHUS,

® NOHUMAmMb IKONI02UYECKUe NPooIeMbl, 8O3HUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU  pewenuss mux npoonem, NepcneKmusbl UCNOIb308AHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHThbI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

e yKa3blBaTh Ha3BaHUS UaHeT COJHEYHOH CHCTEMBI, pa3imyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalleHus 3Be3qHoro Heba, aprkeHust Jlynpl, CoJIHIIA W TIAHET OTHOCHUTEIHHO
3BE3/;

® TIOHMMATh PA3IMYHS MEXIY TSIUONCHTPUYCCKOW M TEOLECHTPHUECKON CHUCTEMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® yKasvieamv 00OWUe CEOUCMEA U OMAUYUSL NIAHEem 3eMHOU 2PYNnbl U NIAHem-
eueanmos, manvix men Conneunou cucmemvl U OOAbWIUX NAAHEM, NOJIL30BAMbCS KAPMOU
38€30H020 Heba npu HabOeHUsX 36e30H020 Hebd;

® paziuuams OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, ysem, memnepamypa)
COOMHOCUMb YBEem 38e30bl C ee MeMNepamypoll,

® paznuuams eunomeswvi 0 npoucxoxcoeHuu CorHeyHou cucmembl.

B pe3ynbraTe y BBITYCKHUKOB OyayT C(hOPMUPOBAHBI IUUHOCHHbLE, PECYNAMUGHbLE,
no3HaeamenvHvle U KOMMYHUKAMUGHbIe YHUBEPCATIbHbIE YueOHbIe el CTBHSA.

No | ®opmupyembie 10 kiace 11 knace
YVI

1 | Jluunoctueie YV ]| —  MHpPOBO33pEHHUE, —  OCO3HaHHBIU BBIOOp
COOTBETCTBYIOIIIEE Oynyueit npodeccuu Kak myTh U
COBPEMEHHOMY YPOBHIO Pa3BUTHS | CIIOCOO peanu3zanuu
HayKH, 3HAYMMOCTH  HAyKH, | COOCTBEHHBIX KU3HEHHBIX
TOTOBHOCTb K HAy4yHO- | IJIAHOB;
TEXHUYECKOMY TBOPUYECTRBY, —  TOTOBHOCTH
BIIa/ICHNE JOCTOBEPHOH | oOydaromuxcs K TPYAOBOH
nHdopmaned 0  MepefoBbIX | MpodeccHoHaTbHON




IOCTHKEHUSIX M OTKPBITHSX | AEATEIBHOCTH KaK K
MHUpPOBOM M OTEYECTBEHHOW | BOZMOXHOCTH Y4acCTHs B
HayKH, 3auHTEPECOBAHHOCTh B | PEIICHHH JWYHBIX,
HAyYHBIX 3HAHUAX 00 YCTPOWCTBE | OOIIECTBEHHBIX,
MHpa U 00IIECTBA; rOCY/apCTBEHHBIX,

—  TOTOBHOCTh 00IIeHAIIMOHAIBHBIX TPOOJIEM;
oOyJarommxcs K  TPYAOBOH
npodeccroHaIbHOM
JEATeILHOCTH KaK K
BO3MOKHOCTH y4acTus B
peuIeHun JMYHBIX,
OOIIIECTBEHHBIX,
rOCY/IapCTBCHHBIX,
00IIEHAIIMOHAIBHBIX MPOOJIEM;

MertanpeameTHbie
YV

— cTaBUThb W (opMynupoBaTb COOCTBEHHbIC 3aJayd B
06pa3OBaTeHBHOﬁ ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYAllUAX;

—  OpraHHU30BBIBATH 3¢ deKTUBHBIN MTOMCK pecypcos,
HGO6XOI[I/IMBIX JJI1 JOCTHXKCHUA MMOCTaBJICHHOMN Oeiu,

—  COINOCTaBJISITh IOJYYEHHBI pe3ynbTarT MAESITeIbHOCTU C
MOCTABJICHHOM 3apaHee UENbIO.

Tlo3naBartenbHbIEe
VYV

—  HUCKaTh U HaXOJUTh 0000ILEHHbIE CIOCOOBI PELIECHUS 3a/1ay, B
TOM YHCJI€, OCYLIECTBIATh PA3BEPHYTHIH NH(OOPMAIIMOHHBIN TOUCK U
CTaBUTh Ha €r0 OCHOBE HOBbIE (YUEOHbIE U [103HABATENbHbIE) 3a/1a4U;

—  KPUTUYECKU OLICHMBATh U MHTEPIPETHUPOBATH UH(OPMALIHIO C
pa3HBIX MO3WIMHA, pPAacHo3HaBaTh M (UKCHPOBATH MPOTHBOPEYHS B
MH(GOPMAIIMOHHBIX UCTOUHHUKAX;

—  BBICTpauBaTh WHIUBUAYAIbHYIO 00pa3oBaTEIbHYIO
TPAEKTOPHUIO, YYUTBIBasg OTPAaHUYEHUS CO CTOPOHBI  JPYTHX
Y4aCTHUKOB U PECYPCHBIE OIpPaHUYCHUS;

— MEHATh U yAEp)KHUBaTh pa3HbIE MO3ULUHM B MO3HABATEIBHON
JESTEeIbHOCTH.

KOMMyHI/IKaTI/IBHLIC
VY]

Pa3BCPHYTO, JOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHUA C
HUCIIOJIB30BAHHUEM AJICKBATHBIX (YCTHLIX u HI/ICBMCHHLIX)
SA3BIKOBBIX CPCICTB;




11 knacc:
OCHOBBI IEKTPOAMHAMMKH (IMPOIX0JIKEHHUE).
MaruurtHoe moJie

B3aunmoneiictBue TokoB. MaruutHoe nojie Toka. MaruutHas uaayknus. Cuna Amnepa.
Cuua Jlopenua.

JIEKTPOMATHUTHAA UHAYKIMS

SIBneHue FNEKTPOMArHUTHOM MHIYKIUMU. MarHUTHBINA NOTOK. 3aKOH 3JIEKTPOMarHUTHOM
unaykiuu. [Ipasuno Jlenuna. Camonnaykuusi. UHIyKTUBHOCTh. B3aUMOCBSA3b 2JIEKTPUUYECKOTO U
MarHUTHOTI'O NOJIE€H. DJIEKTPOMAarHUTHOE TOJIE.

JJIEKTPOMATHUTHBbIE KO0JIeOAHHUS U BOJIHBI

CBobonHbIe KoNebanus B KojebaTebHOM KOHTYpe. [leprnosi cBOOOAHBIX 3IEKTPUIECKUX
kojeOanuii. IlepeMeHHBIN SJIEKTpUYECKUN TOK. ['eHepHpOBaHME JIICKTPHUUECKOW DHEPTHUHU.
Tpanchopmarop. Ilepenava IeKTpUYECKOW IHEPTUU. DIIEKTPOMArHUTHBIE BOJHBL. (CBOMCTBA
3JIEKTPOMAarHUTHbBIX BOJIH. [IpuHIune! paguocsssu. TeneBuaeHue.

Onrtuka
CaeToBbBI€ BOJIHBI.

CkopocTh CBETa U METO/bl €€ M3MEpPEHUs. 3aKOHbI OTPAXKEHMsI M IPEJIOMJICHHUS CBETA.
BonHoBbie cBoiicTBa cBera: guchnepcusi, UHTepdepeHIus cBeTa, audpakuus —cBera.
KorepentHocts. [lonepedHocTs cBeTOBBIX BOJIH. [lossgpu3anus ceera.

JJ1eMeHThI TEOPUH OTHOCHTEJIbHOCTH

[TocTynarel TeopuH OTHOCHTENIBHOCTU. I[IpMHIMI OTHOCUTENHHOCTH ODUHINTEIHA.
[locTostHcTBO  ckopoctu  cBeta. IlpocTpaHcTBO M BpemMs B CHELUAIbHON  TEOpUH
OTHOCUTENIbHOCTU. PensiTuBucTcKas nuHaMuka. CBsi3b Macchl C SHEPTUEH.

HN3nyyeHus U cCeKTpbl

PaznuuHble BUABI AJEKTPOMArHUTHBIX H3JIyUEHUHM M MX MPAKTUYECKOE NPUMEHEHUE:
CBOIICTBa W MpUMEHEHUe HH(QpaKpacHBIX, yIbTPA(PHOIETOBBIX U PEHTTEHOBCKUX H3IIy4YCHUH.
[Ikana 371eKTPOMAarHUTHBIX U3TY4EHUH.

KBanToBas ¢usuka

I'mnorte3a Ilnanka o kBanTax. ®oTodrddexr. YpaBHenue DiinmTerHa 115 Gorodddexra.
®oronsl. ['unoreza ne bpoiinsgd o BOMHOBBIX CBOMCTBax yacTul. KopmyckylsspHO-BOJIHOBOMN
nyamu3M.  CoorHomieHue HeompeneiaeHHocTd  [eiizenOepra.Ctpoenue aroma.  OmbIThI
Pesepdopna. Keanrossie noctynatsl bopa. Mcnyckanue u nornoiieHue ceera aroMoM. Jlazepsl.

Mopenu cTpoeHHsl aTOMHOTO si/ipa: MPOTOHHO-HEUTPOHHASI MOJIETb CTPOEHHSI aTOMHOTO
anpa. Snepuele cuibl. JleekT Macchl U SHEPIHsl CBSI3M HYKIJIOHOB B sijipe. SlnepHas sHepreTuka.
BinsiHue wWoOHM3MpYIOIIEW paauanyMd Ha JKUBBIE OpraHu3Mbl. Jlo3a M3IydeHHMs, 3aKOH
paZOaKTUBHOIO pacnaja U ero CTaTUCTUYECKUN XapakTep. DJIEMEHTApHbIE YaCTULIBI: YaCTHUIIbI
u anThyacTuibl. OyHnaMeHTanbHble B3aUMOACHCTBUS

IloBTOpEHME.



11 kaacc:

Ne Paznen KosmnyecTBo KonTpoasnass | JlabopaTopHbie
4acoB padora padoThI
1. | MarnuTHoOe nosne 6
2. | DNeKTpOMarHuTHAs WHIYKIHS 8 1 1
3. | DIeKTpoMarHuTHBIE KoJIeOaHUs M 11 0 0
BOJTHBI
4. | OnTuka 17 1 2
5. | KBanroBas ¢usmka 18 2 1
IToBTOpEeHME 8 1
Hroro 68 yacos
KonTtpoJusb ypoBHsi 00y4enusi pusukm B 11 kiaacce
Ne HaumenoBanue Hcrounuk Koaundukarop | Koandukarop
pa3iesioB U TeM EI'D BIIP
1. | KonrponbHas padora Nel | Jlugaktudyeckue MaTepHabl 3.3.1-34.7 4.4-4.5
«nexmpomacnumnas | Ousmka 11 kmace /
UHOYKYUS» A.E.Mapon, E.A.MapoH. —
2. | Konrponbnas padora Ne2 | M.: M3narenbcTBo 3.5.1-3.6.12 4.6-4.7
«Onmuxay «podar, 2014. 4.1-4.3
3. KonrponsHaas padora Ne | TemaTnyeckue 5.1.1-5.3.6 5.1-54
3 «Ksanmosas ¢puzuxa» | KOHTPOIbHbBIC u
4. KoHnTtposbHast pabora No | CaMOCTOATEIIbHBIE pa60Tm
Ned«Keanmoesas no ¢usuke 11 xmacc /
¢u3u}<a» O.H.FpOMHeBa. — M.:
5. | KonTpombHas pabora Ne | M3matensctBo «Ok3amen», | 2.2.1-2.2.11
S«llosmopenuey 2012r..

Temsbl 1a0opaTopHbIX padoT B 11 kinacce
Jladoparopnasi padora Nel: M3yueHue 37€KTPOMarHUTHON WHIYKITUH.
JladboparopHasi padora Ne2: I3MepeHue nokasaresns NpeaoMIICHUs CTEKIIA.
Jladoparopnasi padora Ne3: V3amepenue JJIMHBI CBETOBOM BOJIHBI.
JlabopaTopnasi paGora Ne4: «I3yueHune TpeKOB 3apsSHKEHHBIX YaCTHID).




1. Y4eOHO0-MeTOANYECKHHA KOMILJIEKC:

Js yunrens:

1.

5.
6

I'.A.Mskumes, b.b.byxosnes, H.H.Cotckuii / [Tox pen. H.A.IlapdentbeBoii, dusnka.
10 knacc. ba3oBblif ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM). — M.
IIpocsemenue, 2017.

I".S1.Msxumies, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdhentseBoii, ®usnka.
11 kmacc. ba3oBblif ypoBeHB (KOMIUIEKT C 3JICKTPOHHBIM IIPHIIOKEHUEM). — M.
ITpocsemenue, 2017.

Hunaxtuueckue marepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
WznatenbetBo «Jpodar, 2014.

Temaruueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE paboThI 10 Gu3uke 11 kmacc /
O.N.I'pomueBa. — M.: M3natenscTBO «JK3amen», 2012 r.

3amanus oOpa3oBareabHOT0 oprana Pemry EI'D

COopHHUK 3a1aHUI U caMOCTOSATENbHBIX padoT « Puszuka 10», JI.A. Kupuk, FO.1. /Tuk-
M.: MU nekca 2012r

Jis yyammxes:

1.

&

aghrwoOodE

I".S.Msxumies, b.b.byxosues, H.H.Cotckwuii / [Tox pen. H.A.IlapdhentseBoii, dusnka.
11 knacc. ba3oBslif ypoBeHB (KOMIUIEKT C 3JIEKTPOHHBIM NPHIOKEHHEM). — M.
IIpocsemenue, 2017.

Junaktraeckue matepuainsl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBO «/Ipodar, 2014.

Temarnueckre KOHTPOJIBHBIE H CAMOCTOSITEIbHBIE pa0oTHI 10 ¢dusuke 11 kimacc /
O.U.I'pomueBa. — M.: M3narenbctBo «Ik3amen», 2012 1.

3ananus oOpa3oBarenbHOro noprana Pemy EI'D

COopHUK 3a1aHUi ¥ caMOCTOATENbHBIX padboT « @usuka 10», JI.A. Kupuk, FO.U. [luk-
M.: HWnekca 2012r

HNHuTepHeT-pecypcsl
AnnmMarin pusrueckux o0bekToB. http://physics.nad.ru/
XKuas ¢pusuka: oOyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢usuku ¢ ucnons3zoBanuem Murepuera. http://www.phizinter.chat.ru/
®duzuka.ru. http://www.fizika.ru/
®dusuka: Koiueknusa onbiTos. http://experiment.edu.ru/
dusKKa: 3JEKTPOHHAS KOJUIEKIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp




Kanennapuo-remarudeckoe mianuposanue 11 kiaace.

Ne Tema IIpumeyanue
KoangecTBO YacosB
JlaTa
MarnuTtHoe noJie (5 yacoB)
1. B3anMonencTBIE TOKOB.
JlaGopaTopHas pa6orta Nel. «HaOroneHue 1eiCTBUSI MAarHUTHOTO TIOJIST HA TOK.
> 1 Henenst ceHTAOPS
' BekTop MarHuTHOM MHAYKUMH. JINHUM MarHUTHOW MHAYKIUH
3. Cuiia Amnepa
1 Henens ceHTAOps
Cuna Jlopenua
Pemenne 3amau no reme «MarHuTHOE MMOJIEY. 3 Henenst CEHTAOPS
DJIeKTPOMarHuTHasi MHAYKIus (6 4acos)
6. SIBiIeHME DNEKTPOMAarHUTHOW UHAYKUMHA. MarauTHIN NOTOK.
9 3 Henenst CeHTAOPs
3aKOH JIEKTPOMArHUTHON MHITYKIIHH.
7. Hanpasnenne naayknmnonHoro Toka. [Ipasuiio Jlenna.
4 Henens ceHTAO0ps
8. Camounnykuus. UTHIyKTUBHOCTbD.
9. JIaGopato 6ota Ne2. «1 i
patopHast padora Ne2. «3y4yeHue siBIEHUS dJIEKTPOMArHUTHOW UHYKITAN).
10 1 Henenst OKTAOPS
* | DIEKTPOMAarHUTHOE MOJIE.
11. KonTtponpHas padora Nel. «MarautHoe mosie. JIeKTPOMarHuTHAsE WHIYKIIHS. 2 Henens OKTAOpS
DJIeKTPOMArHUTHBIE KoJieOaHus (9 yacoB)
12. CBOOOJIHBIE U BBIHYKJICHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUS. 2 Henens OKTAOpS
13. KonebarenpHbiil kKoHTYD. [IpeBpariienne s3HEpruu Mpy dJIEKTPOMArHUTHBIX KOJICOAHMSX.
> » 3 Henemst OKTAOPS
14. [lepeMeHHBI ANEKTPUUECKUH TOK.
15. AKTHUBHOE conpoTuBieHue. JlelicTByroliee 3HaYeHUE CHIIbl TOKA U HAIPSDKEHUS
4 Henens OKTAOpS
16. | Kongencarop B 1enu nepeMeHHOro TOKa.
17. | Karymka MHIYKTUBHOCTH B LIENU IEPEMEHHOIO TOKA
18 N 1 Heens HOSAOPs
. [Tpon3BOACTBO, MMepeavya U UCTIOIB30BAHKE IIEKTPUUECKON IHEPTUN
20. Pemenue 3amay mo reme « AJIEKTPOMarHUTHBIE KOJICOaHUs 2 Henenst HosIops




21.

Pemnrenne 3aJa4 I10 TEME ((9J'I€KTpOMaFHI/ITHI>Ie KoJIeOaHU

DJIeKTPOMArHUTHBIE BOJIHBI (2 yaca)

22. | DKcrepuMEHTaIbHOE OOHAPYKEHUE DTIEKTPOMArHUTHBIX BOJIH.
3 Henens HOSIOps
23. [Ipunnune! paguocsasu. [lonarue o teneBuaeHnn. Pazsutue cpeacTs cBs3u 8 P
I'eomeTpuueckas onTuka (8 4acon)
24. | Ckopocts cBeta. [Ipuniun ['foiireHc. 3akoH OTpaXeHHUs CBETA. 4 5
HeJess HosIopst
25. | 3akoH npenomsieHus ceeTa. I1oHoe oTpaxkeHue a p
26. | Pemenue 3a7a4 Ha 3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA.
1 Henens nexadps
27. | JJaboparopHas pabota Ne3 «l/3mepeHue nmokasaTels MpeoMIICHHUS CTEKIIa»
28. | Jlunzbl [loctpoenne n300paKeHNs B JIMH3AX.
= 2 Henens nexadps
29. | ®opMyIra TOHKOM JTMH3BI. Y BEJIMUCHUE JINH3HBI
30. | JLp. Ne4 «OnpeneneHne onTu4eckoil cuibl U GOKYCHOTO pacCTOSIHUSL COOMparoIIe JIMH3bI» 5
3 Henens Aexaops
31. | Pewenue 3anay o Teme «I'eOMeTpHUECKas ONITHKA» ACL A p
BoanoBasi ontuka (7 yacoB)
32. MCIIepCUsl CBETA
A P 4 Henens nexadps
33. | Unarepdepennms cBera
34. | Audpaxius cera. /ludpakimoHHas pemnierka 2 Hestens AHBADS
35. | JJabopaTtopHas pabora Ne5 «3mepeHue JITMHBI CBETOBOM BOJTHBD p
36. Pemenne 3amau no teme «BoJIHOBAS ONTHUKA 3 Hees SHBADS
37. | Pemenue 3aau o reme «BoJHOBasI ONTHKAY P
38. | KonrpossHas pabora Ne2 «Onrrkay 4 Henes sTHBaps
N3ayuyenne n cnekrpsl (3 yaca)
39. | Bugsl m3nyuenuii. ictounuku cBera. 4 Hezens sHBaps
40 Bunel ciektpoB. CrieKTpalbHBIN aHATH3.
= 1 nenenst despans
41. | JIJaboparopnas padota No6 «HabmroieHre CIIONIHOTO U TUHEHYATOTO CIICKTPAY




KBanToBas ¢pusuka (11 yacos)

42. | ®oroaddexr. Teopus pororddexra.
2 nenens Qespains
43. | Pemenue 3ana4 mo teme «DotodddhexT
44. | Pemenue 3ama4 no reme «®oTorphexT»
3 Henens deBpans
45. Crtpoenue atoma. OnbiThl Pesepdopna.
46. | Ilocrynatel bopa.
4 menens peppans
47. Pemenwue 3a1a4 mo Teme « ATOMHast (QU3HKAY)
48. | OTkpbITHE PaIMOAKTUBHOCTH. Buabl n3nydenuii. PanqmnoakTiuBHbIC TIPEBpAICHUS.
49. | 3aKkoH paaMOaKTHBHOIrO pacnaza. [lepuon nomypacnana 1 menienst mapra
50. | Ctpoenue sapa. SnepHbie CHbl. DHEPrHs CBSI3U B SpE.
2 Henens Mapra
51. | Anepusie peakiuu. Jlenenue ypana. llennsie peakuuu.
52. | Pemenue 3a1a4 Ha 3aKOH paJuOAKTUBHOTO pacraia u siiepHbIe PEaKIIHiH. 3 Henensa Maprta
Paznen «O600marnoiee nosropeHue» (13 yacon)
53 Kunemarnka marepraabHON TOUYKH.
_ 1 Hepens anpens
54 Jlunamuka MaTepuaJbHON TOUKH.
55 3aKOHBI COXpaHEHUs
2 Henens anpens
56 JlnHamMuKa TIepuOINIECKOTO IBHKEHUS
57 PensituBucTCKas MexaHHKa 3 HeltelIsL Allbe
HEJICIIS arperis
58 Craruka P
59 MonekynsipHO-KHUHETHUECKasl TEOPUS MIeaIbHOTo rasa.
4 nenens anpens
60 TepMorHAMUKa
61 Kunkocts u nap
1 senens mas
62 TBepaoe Teno
63 MexaHnueckre U 3BYKOBBIC BOJIHBL. 3a/1a4il B TETPAAH 2 Henens Mas
64 CHITBI 2JICKTPOMArHUTHOTO B3aUMOJICHCTBUS HETIOBHIKHBIX 3apsJIOB.
65 DHeprus AJIEKTPOMArHUTHOTO B3aUMOJICHCTBUS HETIOABUKHBIX 3aps/I0B. 3 Heens Mas
66 Peseps
67 Peseps
68 Peseps
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