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CooterctByeT @I'OC cpennero o0Iero oopazoBaHms

(ITpuxa3z Muno6pHayku P® ot 06.10.2009 Ne 413 «O0 yTBepk1eHUM U BBEACHUH B JielicTBUE (penepanbHOro
roCyJapCTBEHHOI'0 00pa30BaTeNbHOIO CTaHAapTa CpeAHero o01Iero oopasoBaHus» (B peJakii IPUKa30B OT
29.12.2014 Ne1645, ot 31.12.2015 Ne1578, o1 29.06.2017 N 613, 24 cents6ps, 11 gexabps 2020 r.))
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[Tporpamma no ¢usuke ms 10-11 kmaccoB coctaBieHa B cOOTBETCTBUU ¢: DenepanbHbIM
3aK0HOM 00 oOpazoBanuu B Poccuiickoit ®eneparuu (ot 29.12.2012 N 273-®3 (pen. ot
29.07.2017)), tpeboBanusmu denepanbHOr0 TOCYAapCTBEHHOTO OOpa30BaTEIbLHOTO CTaHIapTa
cpennero obmero obpaszoBanus (OPI'OC COQO); mpumepHON mHporpaMMbl y4eOHOTO Kypca
(IlaTtanuna A.B., Paboune nporpammsl, @usuka, 10-11 kmaccel. — M.: IIpocBemenue, 2017.),
koMmruiekTa  ydeOnukoB [ .S.Mskumes, b.b.byxosues, H.H.Corckuit / TIlom pen.
H.A.IlapdentbeBoit, Pusmka. 10 kmacc. ba3oBblii ypoBeHb (KOMIUIEKT C 3JEKTPOHHBIM
npuioxenuem). — M.: [Ipocsemenue, 2017.),I".51.Msakumes, b.b.byxosues, H.H.Cotckuii / ITox
pen. H.A.IlapdhenrpeBoit, @usuka. 11 kmacc. ba3oBbiii ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM
npuioxxkenueM). — M.: IIpocsenienue, 2017.).

Ha u3yuenue yuebHoro npeamera orBoaurcs B 11 kiacce 1Ba yaca B Heziento, 68 4acoB B
rof.

Nzyuenue ¢pusuku B 11 kaccax HampaBieHO HA JOCTHXKEHUE CIIECAYIOIIUX 1eJIei:

® OCBOCHHE 3HaHUH 0 (PyHAAMEHTANIbHBIX (PU3MUECKUX 3aKOHAX U MPUHIUMAX, JIEKALIUX B
OCHOBE COBPEMEHHOH (U3NYECKOW KapTUHBI MHpa; HanOoJee BAXKHBIX OTKPBITHUSAX B
obnactu (DM3HWKHM, OKA3aBIIUX ONPEICIISIONICEe BIMSHHEC HA PA3BUTHE TEXHUKH U
TEXHOJIOTHH; METOAAaX HAYYHOI'O MMO3HAHUS TPUPO/IBL;

® T[PUMEHATh TMOJYYCHHBIC 3HaHUA 1O (Qu3uKe UIsI OOBSACHEHHS Pa3HOOOPA3HBIX
buznYeCKuX SIBICHUN M CBOMCTB BEIIECTB; MPAKTUYECKOTO MCIOJIB30BaHUS (HU3UUECKUX
3HAHUI;

® pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpoIiecce MPUOOPETCHHS 3HAHUH U YMEHUH 10 (PU3HKE C MCIIOJIb30BAHUEM Pa3IIUIHBIX
HUCTOYHUKOB WHGPOpMAIMU, B TOM 4YHCIIE CPEICTB COBPEMEHHBIX HH(OPMAaLMOHHBIX
TEXHOJIOTHH; (OPMUPOBAHUE YMEHUH OIEHHWBATH JOCTOBEPHOCTH ©CTECTBEHHOHAYYHOM
nH(pOpMaLINK;

e BOCNUTAaHHWE YOSXKICHHOCTM B  BO3MOXXHOCTH TIO3HAHUS 3aKOHOB  TPHUPOJIHI;
WCIIOJIH30BAHUS JOCTKEHUN (PU3MKK Ha OJIaro pa3BUTHS YEIIOBEUECKOW IUBUIIN3AIINM;
HEOOXOJUMOCTH COTPYJIHHUYECTBA B TMPOIECCE COBMECTHOTO BBITIONHEHUS 3ajad,
YBOXUTEIHHOTO OTHOIIEHUST K MHEHHUIO ONIOHEHTa TMpU OOCYXAeHUM TMpobdiemM
€CTECTBEHHOHAY4YHOI'O0 COJIEpXKAHUS; TOTOBHOCTH K MOPAIBHO-ITUYECKON OLIEHKE
WCIIOJIb30BAaHUS HAYYHBIX JOCTIDKEHUM, 4YYBCTBA OTBETCTBEHHOCTH 3a 3alUTy
OKpPY’KaloIllel Cpeabl;

® JCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHWM U YMEHUUW JJISi pelIeHUs] MPAKTHUYECKUX 3a7ad
MMOBCEAHEBHON KU3HHU, o0ecreueHus 0€30I1acCHOCTH COOCTBEHHON JKU3HH.

JocTrxenne »TUX 1eNiel o0ecrieunBaeTcsl pelieHHeM CIeIyIOIHNX 3a1ay:
e (dopMHpPOBaHUS OCHOB HAYYHOTO MUPOBO33PEHUS;
Pa3BUTHS MHTEIUIEKTYaTbHBIX CIIOCOOHOCTEN yUallnuxcs;
pa3BUTHE TTO3HABATEILHBIX HHTEPECOB MIKOJILHUKOB B MPOIECCE N3YUCHUS (DU3HKH,
3HAKOMCTBO C METOJaMH HAYYHOT'O MO3HAHUS OKPYKAIOILIETO MUPA;
MIOCTaHOBKA MPOOJIeM, TPEOYIOIIUX OT yYaIIUXCsl CAMOCTOSITETbHOM e TEIbHOCTH 110 MX
pa3pelIeHuIo;
® BOOPYKEHHME UIKOJIbHUKA HAYYHBIM METOJOM IO3HAHHUS, IMO3BOJSIOIMIUM MOJIYy4YaTh
00BEKTUBHBIE 3HAHUSI 00 OKPYKAIOIIEM MHUPE.



l. I[Inanupyemble pe3yJibTaThl
MexaHnuyeckue siBJCHUSA

BbINnyCKHUK HAYYUTCS:

® pacro3HaBaTb MEXaHWYECKHUE SBJICHUS U OOBICHITH HA OCHOBE MMEIOIIUXCS 3HAHWM
OCHOBHBIC CBOWCTBA WJIH YCIIOBUSI IPOTEKAHUS ITHX SBJICHHI: pABHOMEPHOEC U HEPAaBHOMEPHOE
JBUKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE BUXKEHUE, OTHOCUTEIHbHOCTD
MEXaHHYECKOTO JIBIKEHUS, CBOOOHOE TAJCHHUE TEJI, PABHOMEPHOE JIBIIKEHUE 10 OKPY>KHOCTH,
MHEPLIUS, B3aUMOJICHCTBUE TEJ, peaKTUBHOE JIBIKEHHE, Tiepejada JIaBJIeHUsI TBEPAbIMU TEIaMH,
KUJKOCTSIMH W Ta3aMu, aTMoc(epHOe JaBlieHWE, TUIABaHUE TN, PAaBHOBECHE TBEPIbIX Te,
UMEIOLINX 3aKpeIUIeHHYI0 OCh BpalleHUs, KojeOaTelbHOE ABM)KEHHE, PE30HAHC, BOJIHOBOE
JBUKEHUE (3BYK);

® ONHUCHIBAaTh U3YYEHHBIE CBOWCTBA Tl W MEXaHUYECKUE SBJICHUS, HCIOIb3YS
buznyecKkue BENTUUYHUHBI: MyTh, IEPEMEIICHNUE, CKOPOCTh, YCKOpEHHUe, epuo oOpallieHus, Macca
TeJNa, MIOTHOCTh BEIECTBa, CHiia (CHjla TSXKECTH, CHIAa YHPYrOoCTH, CHJa TPEHHUs), JaBJICHUE,
UMIYJIbC TeJa, KUHETUYecKash HHEeprusi, MOTEHLHUalbHas DJHEPrus, MexXaHudeckas padorta,
Mexanudeckas MomHocTh, KIIJ| mpu coBepimieHnu paboThl € HUCHOJIB30BAHUEM IPOCTOTO
MeXaHHM3Ma, CHJIa TPEHUs, aMIUIUTY/1a, IEPUOJ] U YacToTa KoyueOaHuil, JJTMHA BOJIHBI U CKOPOCTh
€¢ paCHpOCTpaHCHHUs; TMPU ONUCAHUU TPABWIBHO TPAKTOBATh (DU3WYECKHHA  CMBICIT
UCIIONIB3YEMBIX BEJIIMYMH, HUX OOO3HAUEHUS M EIUHUIBI W3MEpPEeHHs, HaXOAUTh (OpPMYIbI,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYIO0 BEIUYHHY C JAPYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAUCHHE
bu3nYECKOil BETUYMHBL;

® AHAIM3UPOBATH CBOWCTBA TEJ, MEXAHWYCCKHUE SBJICHHUS W IPOIECCHI, HCIOIB3YS
(Gu3HYECKUEe 3aKOHBI: 3aKOH COXPAHCHUS JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHITUT
CYTNEepPHO3UINH CUJT (HaXOXKACHHE paBHOIeHCTBYomIeH cuibl), |, 11 u 11l 3akonsr Hetotona, 3akon
COXpaHCHHS MMITyJIbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxwMmena; IMPH 3TOM pa3IuvaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €T0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

® pa3nMuaTh OCHOBHBIE TNMPU3HAKH HM3YYEHHBIX (U3UYECKUX MOJeNel: MaTepuaibHas
TOYKA, MHEPIHATIbHAS CHCTEMa OTCUYETa;

e pemiaTh 3a7a4d, UCTONB3Ys (U3MUECKHE 3aKOHBI (3aKOH COXpPAaHEHHS DHEPTHH, 3aKOH
BCEMHUPHOI'O TATOTeHUs, npuHuun cyneprnosunuu cwi, I, II u III 3akonsl HeroToHa, 3akoH
COXpaHEeHMs HMITynbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u  QOpMYJbL,
CBSI3BIBAIOIINE (PU3NYCCKUE BEIUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, TUIOTHOCTh
BEIIeCTBa, CUja, JaBICHUE, UMITYJIbC Tela, KHHETHUeCKas SHEprus, MOTECHIHAaIbHas dHEPrHus,
MexaHuuyeckass pabora, mexaHuyeckas mouHocTh, KIIJ] mpocroro mexanusma, cuia TpeHUs
CKOJIbKEHUS, KOdP(DUITMEHT TPEeHHUS, aMIUIUTY/Ia, IEPHOJ] U YacToTa KOoJIeOaHH, IJIMHA BOJTHBI U
CKOpPOCTh €€ pacHpOCTpPaHEHHs): Ha OCHOBE aHajHM3a YCJIOBHUS 3aJadll 3aliChIBATh KPaTKOE
YCIIOBUE, BBIACHATh (PU3NYECKHUE BEITUYHMHBI, 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE IJs €€
peIIeHus, MPOBOJIUTh pacueThl U OIEHUBATH PEaTbHOCTh MOJTYICHHOTO 3HAYCHHS (DU3MUCCKOMN
BEJIMYHHEI.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHThCSI:

® UCNONbL306aMb 3HAHUA O MEXAHUYECKUX SBNEHUAX 6 HOBCEOHEeBHOU MHCUSHU OJiA
obecneyeHuss 6e3onacHocmu npu 0OpaweHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamu,
0I5l COXPAHEeHUsi 300P06bsi U COONOOEHUS. HOPM IKOJOSUYECKO20 NOBCOEHUSl 8 OKpYIcarouell
cpede;  npugoOOUMb  NpUMeEPbl  NPAKMUYECKO20 UCNONb308AHUA  PUIUYUECKUX 3HAHUL O
MeXaHuyecKux sAeneHusx U QU3UYeCKUX 3aKOHAX, Npumepbvl UCNONb308AHUA B0300HOBIAEMbIX
UCMOYHUKOS — OHEp2UU,  IKONOSUHUECKUX  NOCIeOCMmEUll  UCCIe008aHUs  KOCMUYECKO20
NPOCMPAHCM8;

® pasiuuams 2paHuybl NPUMEHUMOCMU @QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceobuul
xapakmep @DYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHU4ecKoU JSHepeul, 3aKOH
COXpaHeHUs UMNYIbCA, 3AKOH BCEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCMb UCNOTIb308AHUS
yacmuwix 3aKkoHo8 (3akon I'yka, Apxumeoa u op.);

® HAXO0UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0aue QuU3UUECKYl0 MOoOelb, pa3peulams



npobnemy KAk HA OCHO8e UMEIOWUXCS 3HAHULUL N0  Mexawuke C UCNOTb308aHUEM
Mamemamuyecko2o annapama, max u npu NOMOwi Memooo8 OYeHKu.
TenJioBble sABJIEHUS

BbInyCKHUK HAYYHTCS:

® pAacHoO3HABAaTh TEIUIOBBIC SBICHHS W OOBSACHATH Ha 0a3e HMMEIOLIMXCS 3HAHUH
OCHOBHBIE CBOMCTBAa WJIM YCJIOBHS MPOTEKAHUS ATHX sIBICHUN: AudPy3us, n3MeHeHue oodbeMa
Tel NIpPU HArpeBaHUM (OXJIAXKIEHUH), OosbllIas CHKUMAEMOCTh Ia30B, Majlasg CKUMAeMOCThb
KUJKOCTEH M TBEpABIX TeN, TEMJIOBOE pPAaBHOBECHE, HCIApEHHE, KOHJEHCAIus, IUIaBJICHHE,
KpUCTATU3AIMs], KHUIICHHWE, BJIAKHOCTh BO3JyXa, pa3IUYHBIE CIOCOOBI TEIUIONepeIadun
(TerI0NpPOBOHOCTh, KOHBEKIUS, U3JIyYE€HUE), arperaTHble COCTOSHUS BEIECTBA, MOTJIOLIECHUE
SHEPTrUM TPH HCIAPEHUHU >KUIKOCTH W BBIIEICHUE €€ IMPU KOHACHCAIMHU Iapa, 3aBUCUMOCTH
TEMIIEPATypPbl KUTICHUS OT AaBJICHUS;

® OMNCHIBATh M3yYCHHBIC CBOWCTBA TEN M TCIUIOBBIC SIBJICHUS, WCIONB3YS (HHU3HUECKUC
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHsl, TEMIIEpaTypa, yAelbHas TeIIOEMKOCTh
BEIIECTBa, YZAeNbHAas TeIJIOTa IUIaBJICHUS, YIeJIbHAs TEIIoTa MapooOpa3oBaHUsA, YyAeTbHas
TEIUIOTa CTOPAHUS TOIUIMBA, KOO(P(PHUIMEHT MOJE3HOTO JCHCTBHS TEIJIOBOTO IBUTATENS; MPH
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJIB3YEMBIX BEIUYHMH, WX
0003HAYCHHSI ¥ CIMHUIIBI U3MEPEHUS, HAXOAUTh (DOPMYITBI, CBA3BIBAIONINE JAHHYIO (PH3UIECCKYIO
BEJIMUMHY C JPYTMMU BETUYMHAMU, BEIUUCIISITh 3HAUCHUE (PU3NYECKON BETMYUHBI;

® aHAIM3UPOBATH CBOWCTBA Tell, TEIJIOBBIC SIBJICHUS U MPOIECCHI, UCIIOJIb3Ysl OCHOBHBIE
MOJIO’)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHMsI O CTPOCHMM BELIECTBA M 3aKOH COXPaHEHHUS
SHEPIruH;

® pa3iIMyaTh OCHOBHBIE MPHU3HAKU W3YYECHHBIX (DU3MUECKUX MOJENel CTPOEHHUS Ta3oB,
KUJKOCTEH U TBEPIbIX TET;

® MPUBOJUTH MPUMEPHI MPAKTHUUECKOTO WCIIOJIb30BaHUA (U3HUYECKUX 3HAHUU O
TEIJIOBBIX SIBJICHUSX;

e pemiaTh 3aJa4d, MCHOJb3yd 3aKOH COXPAHEHHUsI HPHEPrUU B TEIUIOBBIX MpoOLEccax U
dbopMynbl, CcBA3bIBalOIIME (U3MUECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TeMIeparypa,
ylenabHas TEIJIOEMKOCTh BELIECTBa, Yy/A€AbHAs TEIUIOTa IUIaBJICHUS, YJelbHas TeIioTa
napooOpa3oBaHus, yAeIbHas TEIJIOTa CTOpPaHUS TOIUIMBA, KOI(DPHUIIMEHT MOJIE3HOTO NEHCTBUS
TEIUIOBOTO JIBUTaTels): Ha OCHOBE aHallM3a YCJIOBUS 3aJauyd 3alHChIBaTh KPAaTKOE YCIIOBHE,
BBIICTATh (DM3MUECKHE BEITUYMHBI, 3aKOHBI M (OPMYJbl, HEOOXOIWMBIE IJIS €€ pelIeHUS,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEAIBHOCTD MOJIYYEHHOTO 3HAYEHUST (PU3UIECKON BETMUYUHBI.

BhINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

® UCNONb306aMb  3HAHUS O MENJIO0BbIX SGNEHUAX 6 HNOBCEOHEBHOU JHCUSHU  OJlf
obecneuenusi 6e3onacHocmu npu obpawjeHuy ¢ npudopamu U MexHUYecKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus. 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NOBeOeHUsl 8 OKpYicarujel
cpede; NpuBOOUMb NPUMEPbLL IKOTOSUYECKUX NOCIeOCMmBUll pabomsl 0guzamenel GHympeHHe20
c20panus, Meniosvix u 2UOPOINEKMPOCMAHYULL

® paziuuams 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceobuull
xapakxmep QyHOAMEHMANbHbIX QUIULECKUX 3AKOHO8 (3AKOH COXPAHEHUS dHepeUU 6 Menjosblx
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAXO0UMb A0EK8AMHYI0 NPEONIONHCEHHOU 3a0aye Qu3uUuecKylo Mooelb, pazpeulams
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHUL O MeNna08blX SGIEHUSAX C UCNOJIb30BAHUEM
Mamemamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHKuU.

JJleKTpUYeCKHe U MATHUTHBbIE SIBJICHUS

BbpInyCKHUK Hay4YuTCH:

® DPAcMo3HaBaTh JJIEKTPOMATHUTHBIC SBICHUS U OOBACHATH HAa OCHOBE HMEIOIIMXCS
3HAHUM OCHOBHBIE CBOMCTBAa WJIM YCJIOBHMS MPOTEKAHWS 3TUX SBICHUMN: JJIEKTpHU3aLUs Te,
B3aUMOJICHCTBUE 3apsIOB, DJEKTPUUYECKHH TOK M €ro JeWCTBHS (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE), B3aUMOJCICTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAsE UHIYKIUS, TEHCTBUE MArHUTHOTO
MoJis Ha TPOBOJHUK C TOKOM M Ha JBWXKYUIYIOCS 3apsOKEHHYIO 4YacTHIly, JeicTBhe



AIIEKTPUYECKOTO TOJISI Ha 3apsDKEHHYIO YaCTHUIly, AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJUHEIHOE
pacmpocTpaHeHHE CBETa, OTPAKEHUE U MPEJIOMIICHHE CBETA, IUCIIEPCHS CBETA.

® COCTaBIISITh CXEMBI JJIEKTPUYECKHUX IIETICH C TOCIEAOBATEIbHBIM M IMapaJUICITbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBIC 0003HAYCHUS DJIEMEHTOB JJICKTPUUECKUX IIeTIeH
(MCTOYHUK TOKa, KJIH0Y, PE3UCTOP, PEOCTaT, TaMIIOUKa, aMIIepPMETP, BOIBTMETD).

® UCIOJIb30BaTh ONTHYECKHUE CXEMBI JIJIsl TIOCTPOCHHS N300paKCHHI B TUIOCKOM 3€pKajie
¥ coOMparoIen JuH3e.

® ONUCHIBAaTh HM3YyYEHHBIE CBOMCTBA TEN W DJIEKTPOMATrHUTHBIC SIBJICHHS, HCIOIB3YS
busznyecKkue BETUYMHBI: AJIEKTPUYECKUI 3apsij, cuila TOKa, DJIEKTPHUUECKOe HalpshKeHue,
AIIEKTPUYECKOE COMPOTHUBJICHHE, YACIbHOE CONMPOTHUBIICHUE BEUIECTBA, padOTa AJICKTPHUECKOTO
MOJIs, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHME UM ONTHYeCKas CHJla JIMH3BL, CKOpPOCTb
AJIGKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI U 9acTOTa CBETA; MPU ONMUCAHHH BEPHO TPAKTOBATH
buznyecKuil CMBICT HCIOJIb3YEMBIX BEIHMYMH, WX OOO3HAYEHHUS M €IUHHUIBI H3MEPEHUS,
HAXOJUTh (POPMYITBI, CBA3BIBAIONINE TAHHYIO (PU3NICCKYIO BEIMYNHY C IPYTUMU BEIIMUYUHAMH.

® aHAIM3UPOBATH CBOMCTBA TeJ, SJEKTPOMArHUTHBIE SBICHUS U MPOILIECCHI, UCTIOIb3Ys
buznyecKue 3aKOHBI: 3aKOH COXPAHEHUs IEKTPUYECKOT0 3apsiaa, 3akoH OMa JUid y4acTKa [erH,
3akoH J[xoynsa-JIeHna, 3aKOH IPSAMOJIMHEMHOIO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH MPENIOMIICHUSI CBETA; MPH ATOM pa3nyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BBIPAKEHUE.

® TMPHUBOJUTH MPHUMEPHI TPAKTHUYECKOTO HCIOJIb30BaHUS (DH3UYECKUX 3HAHHHA O
AIIEKTPOMArHUTHBIX SIBJICHUSIX

e pemaTh 3a7a4u, UCTOJb3Ysl PU3NUYECKUE 3aKOHBI (3akoH OMa /7Sl yyacTKa [enH, 3aK0H
Jxoyns-JIeHna, 3aKoH MPSMOJIMHEHHOTO pPAacHpOCTpaHEHUsl CBETa, 3aKOH OTPa)XKCHHs CBETa,
3aKOH TIPEJIOMJICHUSI CBeTa) W (OPMYJIBI, CBS3bIBAIONINE (DM3MUSCKHUE BEIWYMHBI (CHJIa TOKa,
ANEKTPUYECKOE HAIPSHKEHHUE, JIIEKTPUYECKOE COMPOTHUBICHUE, YACIbHOE COMPOTUBICHHE
BEIIeCTBa, paboTa AMEKTPUUYECKOTO MOJISl, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSIHUE M OMTUYECKas
CWJIa JIMH3BI, CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJTMHA BOJIHBI M 4YacTOTa CBeTa, (HOpMYIbI
pacueta SJIEKTPHUYECKOr0 COMPOTHUBIEHUS MPUIIOCIEAOBATEIFHOMUIAPAIIETIEHOMCOSIMHEHUH
MIPOBOJHUKOB): HA OCHOBE aHAIM3a YCJIIOBUS 3aJa4d 3allMChIBATh KPATKOE YCIIOBUE, BBIICIATH
dbuznyecKkue BENUYUHBI, 3aKOHBI M (POpPMYNBI, HEOOXOAUMBIE JUISI €€ PpeIIeHHs, MPOBOAUTH
pacdeThl U OIICHUBATHh PEATHHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BEITUIHHEI.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHThHCS:

® UCNONBb308aMb 3HAHUS 00 IIEKMPOMASHUMHBIX AGLEHUSIX 8 NOBCEOHEBHOU HCUZHU OJls
obecneuenusi 6e30nacHocmu npu oopawjeHuy ¢ npudopamu U MmexHuvecKUMU yCcmpoucmeamu,
OJlsl COXpaHeHus 300p06bsl U COONIOOEHUSI HOPM IKONOSUUECKO20 NOBEOeHUs 8 OKpYicaroujeli
cpede; npusoOUMb NPUMEPHL BIUAHUS IEKMPOMASHUMHBIX UZTYYEeHUL HA JHCUBbLE OPSAHUIMbL,

® paziuuams 2paHuybl NPUMEHUMOCMU QU3UUECKUX 3AKOHO8, NOHUMAMb 6Ceobuull
xapakmep (YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs DJIeKMPUYecKoz2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUSA YACMHBIX 3aKOHO8 (3akoH Oma 01 yuacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

®  UCNONBL306aMb NpUEMbl NOCMPOeHUs pu3uueckux mMooeneu, NoUcKa U GopmyIuposKu
00Ka3amenbCme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl860008 HA OCHO8E IMRUPUYECKU
YCMAHOBNIEHHBIX (haKmos;

® HAX00UmMb A0EK8AMHYI0 NPeOdlONHCEeHHOU 3adade QU3UYECKYI0 MOOelb, pa3peuiams
npobneMy Kak HA OCHO8e UMEWUXCA 3HAHULU 00 31eKMPOMACHUMHBIX —SGNIeHUX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu noMowu Memooos OYeHKU.

KBaHTOBbBIE sIBJICHUSA

BbInycKHUK Hay4HMTCS:

® pacro3HaBaTh KBAHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE WMEIONIMXCS 3HAHUN
OCHOBHbIE CBOWCTBA WMJIM YCIIOBHUSI MPOTEKAHUS STUX SIBICHUI: €CTECTBEHHAs! U MCKYCCTBEHHAs
pPaIMOaKTUBHOCTD, 0-, - U Y-U3Ty4CHHs, BOSHUKHOBEHHE JIMHEWYATOrO CHEKTpPa H3Iy4eHUs
aToMa;



® ONKCHIBaTh W3YYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOIB3YS (U3HUCCKAC BEIUYHHBI:
MAacCcOBOE€ YHCIIO, 3apsSI0BOE YHCIO, MEPHOJ] MOoaypacmnana, dHeprust (OTOHOB; MPU OMHCAHUU
MPABWJIBHO TPAKTOBAaTh (U3MYCCKUN CMBICII HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYCHHS U
SAMHMIIBI U3MEPECHHSI, HaXOIUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYI0 (PH3UYECKYIO BEIUYHHY C
JPYTHMH BEJTUYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKOM BETUIHHBI;

® aHAIM3UPOBATh KBAHTOBBIC SIBJICHHS, UCIOJB3YS (PU3NYCCKUE 3aKOHBI U IOCTYJIAThI:
3aKOH COXPAaHEHHUs HEPIHH, 3aKOH COXPAHCHHS JJICKTPUYCCKOro 3apsaa, 3aKOH COXPaHCHHS
MAacCOBOTO YHCJIa, 3aKOHOMEPHOCTH W3JIY4YCHHs] M TIOTJIONICHHUS CBETa aTOMOM, IPU 3ITOM
pa3IryaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BhIPAXKCHHE,

® pa3jMyaTh OCHOBHBIC NPHU3HAKU IUIAHETAPHOM MOJEIW aToMma, HYKJIOHHON MOeNIn
ATOMHOTO S/1pa;

® TMPUBOJIUTH MPHUMEPHI TPOSBICHHUS B MPUPOAEC M TPAKTHUYECKOTO HCIOIB30BaHUS
PaIMOaKTUBHOCTH, SJICPHBIX U TEPMOSICPHBIX PEaKIIHiA, CIEKTPATLHOTO aHATH3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUHTHCH:

® UCNONBb306aMb NOJYYEHHbIe 3HAHUS 8 MNOBCEOHEBHOU JICU3HU NpU 00paujeHuu ¢
npubopamu u MexHUYeCKUMU yYCmpoucmeamu (CYemyux UOHUUPYIOWUX 4acmuy, O003umemp),
OJisl COXpameHust 300P06bsl U COONIOOCHUSI HOPM IKOAOSUYECKO20 NOBeOeHUsl 8 OKpYyicaioujell
cpede;

®  COOMHOCUMb IHEPSUIO C8A3U AMOMHBIX s0ep C 0epeKmom MAccol,

® NPUBOOUMDb NPUMEPLL GIUSHUSL PAOUOAKTNUBHBIX U3YYEHUL HA JHCUBbLE OPSAHUMDBL,
HOHUMAMb NPUHYUN OellCMEUsi O03UMEMPA U PA3IUYAMb YCI08UsL €20 UCNOIb30GAHUS,

® NOHUMAMb IKOJIO2UHECKUEe NPOOIeMbl, BO3HUKAIOUWUE NPU UCHOIb30SAHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU  peuleHus: Mux npooaem, Nepcnekmusbl  UCHONb308AHUS
VAPABIAeM020 MePMOSOEPHO20 CUHME3.

JJIeMeHTbI ACTPOHOMMH

BbInyCKHUK HAYYUTCS:

e yKa3bIBaTh Ha3BaHUs TUIaHeT COJHEYHOH CHCTEMBI, pa3jNdaTh OCHOBHBIC MPH3HAKU
CYTOYHOTO BpallleHus 3Be3qHOro Heba, nBuxkeHus Jlynpl, CoNHIIA U MJIaHET OTHOCHUTEIHHO
3BE3I;

® TIOHMMATh PA3NUYUS MEXKIY TeIHOIEHTPUYECKON W TEOLIEHTPHUUECKON CHUCTeMaMu
MHUpa;

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

® yKasvieamv 00WUEe CBOUCMEA U OMIUYUS NIAHEN 3eMHOU 2PYNNnbl U NlaHem-
eueanmos, manvix men ConHeuHoUu cucmemvbl U OOILWUX NIAHEM, NOJAb308AMbCL KAPMOLL
38€30H020 Heba npu HabIOeHUsX 36e30H020 Heba;

® paziuuames OCHOGHLIE XAPAKMEPUCMUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBEem 38e30bl C ee MeMNnepamypol,

® paznuuams eunomesvi 0 npoucxodicoenuu ConHeuHol cucmemul.

B pesynbTaTe y BEITYCKHUKOB OyIyT C(HhOPMUPOBAHBI JIUYHOCHIHbLE, Pe2Y/IAMUBHDbLE,
nozHaeamesnvHvle U KOMMYHUKAMUGHblIe YHUBEPCATbHbIE YUeOHbI€e el CTBHSA.

Ne | dopmupyembie 10 kmacc 11 kmacc
YYI

1 | JInunoctusle YV /I —  MHpPOBO33PEHHUE, —  OCO3HaHHBIN BBIOOD
COOTBETCTBYIOIIIEE Oyayuieit npodeccuu Kak myTh U
COBPEMEHHOMY YPOBHIO Pa3BUTHS | CIIOCOO pea3aiuu
HayKd,  3HAUUMOCTH  HAYKH, | COOCTBEHHBIX KU3HEHHBIX
TOTOBHOCTh K Hay4yHO- | IJIAHOB;
TEXHUYECKOMY TBOPYECTBY, —  TOTOBHOCTb
BJIAJICHUE JOCTOBEPHOH | OOydarommxcsi K  TPYJIOBOH
nHpopmammeld 0  MepeAoBHIX | MPOhECCHOHATHLHOU




JTOCTIDKCHHSIX M OTKPBITHSX | ACSITEILHOCTH Kak K
MHPOBOI Hu OTEYECTBECHHOH | BOBMOXKHOCTH y4acTus B
HayK{, 3aWHTEPECOBAHHOCTh B | PECUICHUH JINYHBIX,
HAyYHBIX 3HAHUSX 00 YCTPOUCTBE | OOIIECTBEHHBIX,
MHpa U OOIIECTBA; rOCy/IapCTBEHHBIX,

—  TOTOBHOCTbH OOIIeHAIIMOHATBHBIX MPOOIIEM;
o0yJaromuxcs K  TPyAOBOI
npoheCCHOHATLHOU
JEeATENbHOCTH Kak K
BO3MOXKHOCTHU y4acTust B
pelIeHun JINYHBIX,
OOIIICCTBCHHBIX,
rOCY/IapCTBEHHBIX,
00IIEeHAIIMOHAJIBHBIX IPO0IeM;

MeranpenmeTrHble
YV I

— craBUTh ¥  (QOpPMYyIHpOBaTh COOCTBEHHBIC 33/a4d B
00pa3oBaTENBHOM NESTENEHOCTH U )KU3HEHHBIX CHTYaIHSIX;

—  OpraHu30BBIBATh 3 PEeKTUBHBII MIOUCK pecypcos,
HEOOXOMMBIX JUIs IOCTH)KEHHS IOCTABJICHHOM 11EJIH;

—  COMOCTaBJIATh TIOJYYCHHBI pe3yabTaT MACATEIBHOCTH C
MIOCTABJICHHOU 3apaHee 1ENbIO.

ITo3HaBareabHEIC
Y

—  MCKaTh U HaXOAMTh 00OOLIEHHBIE CIIOCOOBI pElIeHHUs 3a/1a4, B
TOM YHCJIE€, OCYILIECTBIATh Pa3BEPHYThIM HH(POPMAILIMOHHBIM TOUCK U
CTaBUTb Ha €r0 OCHOBE HOBbIE (yueOHbIE U IT03HABATEIbHbBIC) 3a/JaUH;

—  KPUTHYECKH OLIEHUMBATh U MHTEPIPETUPOBATH UH(POPMALIHIO C
pa3HbIX MO3MLMH, pacro3HaBaTh U (DPUKCHPOBATH MPOTHUBOPEUYUS B
MH(OPMALIMOHHBIX HCTOUHUKAX;

—  BBICTpauBaTh WHVBUYAJIbHYIO 00pa3oBaTeNbHYIO
TPAaCKTOPUIO, YYWTHIBAas OrPAaHUYEHHS CO CTOPOHBI  JIPYTUX
YYaCTHUKOB U PECYPCHBIE OTPaHUYECHUS;

— MEHATh U YAEPKHUBAaTh Pa3HbIC MO3HMIHMHM B IO3HABATEIBHOU
JEATEIIBHOCTH.

KOMMyHI/IKaTI/IBHBIe
YY1

Pa3BEpPHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHHS C
UCIOJb30BAHMEM  Q/I€KBATHBIX  (YCTHBIX W  IHCHMEHHBIX)
SI3BIKOBBIX CPEJICTB;




11 knace:
OCHOBBI JIEKTPOAMHAMHUKH (NPOJ0JLKEHHUE).
MarnuTtHoe moJjie

B3aumoneiictBue TokoB. MaruuTHoe moJie Toka. MaruutHas unaykuus. Cuna Amrepa.
Cuna Jlopenia.

DJIeKTPOMATrHUTHASI UHAYKIIUS

SIBieHME IEKTPOMAarHUTHON MHAYKUMU. MarHuTHbIA MOTOK. 3aKOH 3JE€KTPOMarHUTHON
unaykiuu. [IpaBuno Jlenna. Camounaykuusi. MTHAYKTUBHOCTB. B3aMMOCBSI3b 3JIEKTPUUECKOTO U
MarHUTHOTI'O NOJEH. DIEKTPOMAarHUTHOE TOJIE.

JIEKTPOMAarHUTHbIE KOJIeOAHMS M BOJTHBI

CBoOonHbie KoneOaHusi B KojebaTreabHOM KOHTYpe. Ileproa cBOOOAHBIX ANEKTPUUECKUX
Kosiebanuii. IlepeMeHHBI S3JeKTpUYEeCKUid TOK. | eHepupoBaHHME 3JIEKTPHUUECKOW SHEPTHH.
Tpanchopmarop. Ilepenaya 37meKTpUUECKOW SHEPTHH. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH. [IpuHiune! paguocsssu. TeneBuaeHue.

Onruka
CaeToBbBI€ BOJIHBI.

CkopocTh CBeTa U METOJbl €€ U3MEpPEHUs. 3aKOHbl OTPAKEHUS U INPEJIOMIICHHUS CBETa.
BonHoBble cBoiicTBa cBera: aucnepcus, uHTepdepeHIUs cBera, AUQPpPaKIUS ~ CBETa.
KorepentHocts. [lonepednocTs cBeTOBBIX BOJH. 1lossgpu3anus ceera.

JJ1eMEeHThI TEOPUH OTHOCHTEILHOCTH

[locTynaTel TEOpPHUM OTHOCUTENIBHOCTU. IIpHMHIMI OTHOCUTENBHOCTH OWHILITEHHA.
[TocrossHcTBO  ckopocTtu  cBera. llpocTpaHcTBO M BpeMs B CHELMAIBHOM  TEOpUH
OTHOCHUTENIbHOCTH. PensiTuBrucTcKas AuHamMuka. CBsi3b MacChl ¢ SHEPTUEH.

HN3nyyeHus u cieKTpbl

Pa3nuuHble BUABI 3JIEKTPOMArHUTHBIX M3JyYEHUH W MX IPAKTUYECKOE INPUMEHEHHE:
CBOWCTBAa W TNPUMEHEHUE WH(PAKPACHBIX, YIbTPA(UOIETOBBIX M PEHTTEHOBCKHUX H3ITyYCHUH.
[[Ixana 3meKTPOMarHUTHBIX U3JTy4YECHUM.

KBanToBas ¢pusznka

['unortesa Ilnanka o kBanTtax. ®orodddext. YpaBuenue DiiHmreliHa aia hoTodddekra.
®oronsl. I'nnoresa ae bpoinsg 0 BONMHOBBIX CBOMCTBax vacTull. KopmycKyrsipHO-BOJHOBOU
nyamu3M.  CootTHomieHue HeompeaeneHHoctu — ['eiizenOepra.Ctpoenue aroma.  OmbIThI
Pesepdopna. Kanrossie noctynarsl bopa. Mcnyckanue u norsomieHne csera aroMoM. Jlazepsl.

Mopnenu cTpoeHHs] aTOMHOTO si/ipa: TPOTOHHO-HEUTPOHHASI MOJIENIb CTPOEHUSI aTOMHOIO
anapa. Sinepubie cuibl. JlepekT Macchl U SHEPIUsl CBA3M HYKJIOHOB B sizipe. SlepHasi sJHepreTuka.
Bnusaue WOHM3MpYOIIEW pagualuMyd Ha JKUMBbIE OpraHu3Mbl. Jlo3a H3My4yeHus, 3aKOH
PaAMOAKTUBHOIO paclajia U ero CTaTUCTUYECKUI XapakTep. DIeMEeHTapHbIE YaCTUIIbl: YaCTULIbI
Y aHTUYacTUIbl. DyH/IaMEHTaJIbHbIE B3aUMOICHCTBUS

IToBTOpEHHE.



11 kaacc:

Ne Paznen KosmuectBo Kontpoabnasa | JlabopaTtopHble
4acoB pabora padoThI
1. | MaruuTHOE 1oje 6
2. | DIeKTpOMarHuTHas UHIYKIHS 8 1 1
3. | DAeKTpOMarHuTHEIE KOJICOAHHS U 11 0 0
BOJTHBI
4. | Onrtuka 17 1 2
5. | KBanroBas ¢usuka 18 2 1
IToBTOpeHue 8 1
Utoro 68 yacos
KonTpoJb ypoBHs 00yuenns ¢pusuku B 11 kaacce
Ne HanmenoBanme HcTrounuk Konuduxarop | Koguduxarop
pa3iesioB U TeM EID BIIP
1. | KontponabHas padora Nel | JlugakTudeckue MaTepHasl 3.3.1-34.7 4.4-45
«nekmpomazHumHasi ®wusuka 11 kmacc /
UHOYKYUAY» A.E.Mapon, E.A.MapoH. —
2. | KonrponbsHas padora Ne2 | M.: U3narenscTBo 3.5.1-3.6.12 4.6-4.7
«Onmuxa» «podar, 2014. 4.1-4.3
3. Kontponbnas padora No | Temaruueckue 5.1.1-5.3.6 5.1-54
3 «Keanmosas ¢usuxka» | KOHTPOJIbHBIE u
4. KonrpossHast pabota Ne | caMOCTOSITENIbHBIE — PabOTHI
Ned«Keanmosas mo ¢muke 11 «kmacc /
Quzuray O.U.IpomueBa. — M.
5. | Koutponsnas pabora Ne | M3narensctBo  «OK3aMen», 22.1-2211
S5«Iloemopenuey 2012 r..

Tembl JJa6opaTopHbIX padoT B 11 kiacce
JlabopaTopnasi paGora Nel: l3ydeHne 351eKTpOMarHuTHOW MHAYKIIHH.
JlaboparopHasi padora Ne2: M3mepeHue rmokas3aTesns NpeaoMIICHUs CTEKIIa.
Jladoparopnasi padora Ne3: I13MepeHue JJIMHBI CBETOBOM BOJIHBI.
JlabopaTopnasi padora Ne4: «3ydeHne TpEKOB 3apsyKEHHBIX YAaCTHL.




Y4yeoHo-MeToaANYeCKHH KOMIIJIEKC:
Jost yauressi:

1.

o

I'.SI. Msxkues, b.b.byxosues, H.H.Corckuii / ITox pen. H. A.IlapdpenrseBoii, dusuka.
10 knacc. ba3oBblif ypoBeHB (KOMIUIEKT C 3JICKTPOHHBIM MPHIOKEHHEM). — M.
ITpocsemenue, 2017.

I'.SI. Msxkues, b.b.byxosues, H.H.Corckuii / ITox pen. H. A.IlapdpenrseBoii, dusuka.
11 knacc. ba3oBblif ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM). — M.
IIpocsemenue, 2017.

Junaxtudeckue marepuansl Ousuka 11 kinace / A.E.Maposn, E.A.Mapoun. — M.
NznarensctBO «/Ipodar, 2014.

TemaTudeckne KOHTPOJIbHBIC M CAMOCTOSATENIbHBIC paboThI 10 (usrke 11 kiacc /
O.U.I'pomuea. — M.: MU3narenbcTBO «Ik3amen», 2012 r.

3ananus odpasoBarenabHoro noprana Pemry EI'D

COopHUK 3a/1laHul U CaMOCTOSTENbHBIX paboT « @usuka 10», JI.A. Kupuk, FO.W. [luk-
M.: Hnekca 2012r

Juis yqammxesi:

1.

o~

agrwLoOodE

.51 Mskumes, b.b.byxosiies, H.H.Corckwuii / [Tox pen. H.A.ITapdentheBoii, dusnka.
11 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM IIPUIIOKEHUEM). — M.
IIpocsemienue, 2017.

Junaktudeckue marepuansl @usuka 11 kinace / A.E.Mapon, E.A.Mapon. — M.
NznarensctBO «/Ipodar, 2014.

TemaTudeckre KOHTPOJIbHBIC M CAMOCTOSATENIbHBIC pa0oThI 10 (pusuke 11 kimacc /
O.U.I'pomueBa. — M.: M3narenbcTBo «Ik3amen», 2012 1.

3ananus odpasoBarenabHoro noprana Pemry EI'D

COopHUK 3a/1aHUI U caMocTOATeNbHBIX paboT « Pusnka 10», JI.A. Kupuk, FO.W. [Tuxk-
M.: MHnexca 2012r

HNuTepHeT-pecypcebl
Anunmarin pusndeckux oobexToB. http://physics.nad.ru/
XKuas pusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.ntml
VYpoku ¢usuku ¢ ucrnonb3oBanueM MuTeprera. hitp://www.phizinter.chat.ru/
Odusuka.ru. http://www.fizika.ru/
®dusuka: Koyuiekuus onslToB. http://experiment.edu.ru/
dusKKa: 3JEKTPOHHAS KOJUICKIHSI OITBITOB.
http://www.school.edu.ru/projects/physicexp



http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp

Kaﬂeﬂnapﬂo-TeMaTuqecxoe IJIAHUPOBAHUE 11 kaace.

Ne Tema pumeuyanue
KoanuecTBo yacon
Jlara
MaruuTtHoe noJe (5 yacoB)
1. B3auMoaeiicTBuE TOKOB.
Jlaboparopuast pabota Nel. «HabmroneHue qeiicTBUSI MAarHUTHOTO TIOJISE HA TOKY.
> 1 nenenst ceHTAOPs
' BexTop MarHuTHOM MHAYKIUU. JIMHUU MarHUTHOW MHIYKIHH
3. Cuiia Amniepa
1 nenens ceHTAOps
Cuna Jlopenna
Pemenue 3anay no reme «MarHuTHOE TOJIEY. 3 Hefens CeHTIOps
DJIeKTPOMArHuTHasi HHAYKIus (6 4yacoB)
6. SIBiIeHME 2IIEKTPOMArHUTHOM UHAYKIUA. MarHuTHBIN MIOTOK.
. 3 Henels CeHTSIOPS
3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIMH.
7. Hanpasnenne nnaykiuonHoro toka. IIpasuno Jlenna.
4 Henens CeHTIAO0pS
8. Camounnykuus. UHIyKTUBHOCTb.
9. JlaboparopHas pabota Ne2. «/3yueHue sIBICHUS HIEKTPOMArHUTHOW WHIYKITUI.
1 Henens okTAOps
10. DJIEKTPOMArHUTHOE IOJIE.
11. | KonrponbHast pabora Nel. «MarauTHOE 1oJ1e. NeKTpOMAarHATHAS HHIYKIAS. 2 HeJIeTsl OKTOpS
DeKTPpOMarHuTHbIE KoJiebanus (9 yacoB)
12. CB0OOIHBIC U BEIHYXKECHHBIC dJIEKTPOMArHUTHBIC KOJIeOaHUsI. 2 HeJIeTsl OKTSOpS
13. Konebarenbupiii KOHTYp. [IpeBpaiienne sHEPTUn TP SJIEKTPOMATHUTHBIX KOJICOAHUSIX.
> " 3 Hepens OKTSIOpS
14. | TlepemeHHBI 3TEKTPHYECKHI TOK.
15. AKTHUBHOE conpoTHUBIeHHE. [[elicTByIOIee 3HAUEHUE CUJIbl TOKA U HATIPSKEHUS
4 Henens OKTAOPs
16. KoHnnencatop B 1iernu nmepeMeHHOTo TOKa.
17. Karyika vHIyKTUBHOCTHU B LIETIM IEPEMEHHOTO TOKA
18 N 1 nenenst HOSIOPS
- [IpounzBoacTBO, Nepeaya U UCIOJIb30BAaHUE DIEKTPUUECKON IHEPTUU
20. Pemenue 3anau mo reme «DJI€KTPOMAarHUTHbIE KOJICOAHUS» 2 Henest Hostopst




21.

Pemienue 3amau o TemMe «IEKTPOMAarHUTHBIE KOJICOAHMSD)

DJIeKTPOMATrHUTHbIE BOJIHBI (2 yaca)

22. | DkcriepuMEHTaIbHOE 0OHAPY)KEHUE HJIEKTPOMArHUTHBIX BOJIH.
3 Hezens HoA0pA
23. [Ipunnune! pagnocsssu. [lonstue o TeneBuaeHun. Pazsutue CpeacTB CBs3U & P
I'eomeTpuueckasi onTuka (8 4aco)
24. Ckopoctb cBeta. [Tpunuun I'toiirenc. 3akoH oTpa)keHHUs CBETa. 4 5
Heenst HoA0ps
25. | 3akou npesomiienus ceeta. [1oaHOE OTpakeHne a p
26. Pemienue 3a1ay Ha 3aKOHBI OTPAKEHUS U TIPEIIOMIICHHS CBETA.
1 nenens nexalOps
27. | JJaboparopHas pabora Ne3 «3mepeHne okas3arens MpeIOMIICHHUS CTEKIIa
28. JIunzel. [TocTpoenne n300pakeHus B JIMH3AX.
- 2 Henens nekadps
29. | ®opmMysia TOHKOW JIMH3bI. Y BEINYEHUE JIMH3bI
30. | JLp. Ne4 «Omnpenesnenne ONTHYECKOM CHITBI M JOKYCHOTO PAaCCTOSIHUS COOMPAIOIICH JIMH3bDY 3
Hezens AeKaopst
3l. | Pemenue 3amau o Teme «I'eoMeTpUUECKAs ONITHKAY P
BoanoBas ontuka (7 yacos)
32. HCIIEpCHUs CBETA
A P 4 Henens nexabps
33. Hurepdepennus creta
34. | dudpaxius ceta. JudpakironHas penierka 9
= HeJens ssHBapst
35. | JIaboparopHas padota Ne5 «l/3mepeHue JUIMHBI CBETOBOW BOJTHBI g P
36. | Pemenue 3amau no Teme «BoHOBas onTrka 3
HeJens ssHBapst
37. | Pemenue 3aau no teme «BoHoBas onTuka g P
38. | KonrponbHas pabora Ne2 «OnTuka» 4 Henenst sHBaps
N3nydyenue u cniekTpsl (3 yaca)
39. | Bugsl uznyuenuii. crounuku ceeta. 4 Henens HBApPS
40 Bunsl cnektpoB. CrieKTpabHBIN aHAIN3.
= 1 nenens gespans
41. | JlaGopatopHas paboTa Ne6 «HabmroeHne CriIonHOro U JIMHEHYaToro CreKkTpay




KBanrtoBas ¢pusuxa (11 yacos)

42. | ®oroaddext. Teopust poTorddexra.
2 nenens Gerpanst
43. Pemenue 3anau mo reme «DoTodrhdexT
44. | Pemenue 3ana4 o teme «®orodphexT»
3 Henens eBpans
45. Crtpoenue atoma. OnbiTel Pezepdopra.
46. | [locrynatsl bopa.
4 nenens deBpais
47, Pemenue 3amay mo teme «AToMHasi pU3NKa
48. | OTKpBITHE PAAHMOAKTUBHOCTH. BUIbI M3ydeHni. Painoak THBHBIC TIPEBPAILICHHSL.
49. | 3aKkoH paaMOaKTHBHOIrO pacnaza. Ilepuon moypacnana 1 Henens MapTa
50. | Crpoenue siapa. SnepHble CHITbL. DHEPTHS CBS3H B sIIIpPE.
2 Hepens MapTa
51. S nepublie peakunu. [lenenue ypana. LlenHelie peakiuu.
52. | Penrenue 3a1a4 Ha 3aKOH PaJIMOAKTHBHOT'O paciiajia v siJICPHbBIC PEaKIIUH. 3 Henens MapTa
Paznen «Ooo01mamiee nosropenue» (13 yacon)
53 Kunemarnka MarepuaibHOM TOUKH.
_ 1 nenens anpens
54 JluHaMuKa MaTepuaaIbHON TOUYKH.
55 3aKOHBI COXpaHEHHUS
2 HeJIeIIs arpets
56 JlnHaMuKa IEPUOTUTICCKOTO JIBHKCHUS
57 PenaruBucrckas MmexaHuka 3
HeZeNs anpens
58 CraTuka & p
59 MonekynsipHO-KUHETHUECKask TEOPHsI UICATbHOTO rasa.
4 Henens anpens
60 TepmoauHaMuKa
61 Kunkocts u nap
1 nenenst mast
62 TBepnoe Teno
63 MexaHnueckre 1 3ByKOBBIE BOJHBI. 3a71a4i B TETPaIn 5
= HEJIeTs Mast
64 CuITbl 2IEKTPOMAarHUTHOTO B3aUMO/ICHCTBUS HEMOIBUKHBIX 3apsIOB. a
65 DHeprus 3JICKTPOMArHUTHOTO B3aUMOJICHCTBHUS HETTOABM)KHBIX 3apSJIOB. 3 menens Mas
66 Pe3eps
67 Peseps
68 Pe3eps




