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11.COCHOBO
2018 1.



PaGouas nporpamma no ¢usuke aiasa 10- 11 kiaacca (yriy0aéHHbIH YPOBEHb)
ITosicHuTeIbHAA 3alIMCKA

Craryc 10KyMeHTa.

Pabouast mporpamma mo ¢usuke st 10-11 kmaccoB Ha npodUILHOM YPOBHE COCTaBIICHA B
COOTBETCTBUH C 00s3aTE€IbHBIM MUHHUMYMOM COJIEP)KaHHUSI OCHOBHBIX 00pa30BaTENbHBIX MPOrpamMM
no ¢usuke (mpodunbHbl  ypoBeHb) DexepalbHOrO  KOMIIOHEHTa [ ocynapcTBEHHOIO
00pa30BaTeNLHOTO CTAHAPTA CPEIHEr0 O0IIero 00pa30BaHus Ha OCHOBE aBTOPCKOM mporpammsl .51
Msxkumesa, «®usuka. Jlng mkosn (KJIAccoB) € yINIyOJEHHBIM H3Yy4E€HHEM IpeaMmera» (CM.:
[Tporpammel 11t 001I€00pa3oBaTENbHBIX YupekaeHnid. @usnka. Actponomus: 7-11 k. / coct. B. A.
Koposun, B. A. Opios. — 3-¢ uza., crepeorur. — M. : JIpoda, 2010. — C. 194- 202) B nporpammy
BKJIIOYEH MaTepuall, BBIXOJAIIMN 3a Ipeaenbl 00s3aTenbHbIX TPeOOBaHUM K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB CPEIHEH HIKOJIbI

Kypc ¢usukm crpykTypupyercss Ha OCHOBE (M3WYECKHX TEOpHI: MeXaHHKa, MOJICKYJspHas
¢u3uKa, 3NIEKTPOJMHAMUKA, 3JIEKTPOMArHUTHbIE Kojle0aHWs M BOJIHBL, KBaHTOBas (u3uka B
COOTBETCTBUU C JIMHMEW U3 NATH yueOHukoB Msikumesa I'.S. u np., M.: [lpoda, 2008. «MexaHuka»,
«MonekynsipHas ¢usuka. TepmoauHamuka», «DleKTpoauHamMuKa», «KoiebaHus u BOJHBDY,
«Ontuka. KBanTtoBas pusmkay.

Pabouass mporpamMma KOHKpPETH3HPYET COJEp)KaHHE IPEeIMETHbIX TeM 00pa30BaTeIbHOTO
CTaHjapTa, JaeT paclpejiesieHue y4deOHBbIX 4YacoB [0 pas3ieiiaM Kypca M IOCJIEeI0BaTEIbHOCTb
U3y4eHHs pa3fiesioB (PU3MKH C y4eTOM MEXIPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3€H, JOIMKH
y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOCHHOCTEH Yydallluxcsi, ONpelessieT MUHHUMAaJIbHBIA HaOop
OIBITOB, JEMOHCTPUPYEMBbIX YYHMTEJIeM B Kiacce, Ja0OpaTOpHbIX M MPAKTUYECKUX padoT,
BBINOJIHSAEMBIX YYAIIUMUCS.

Takum oOpa3om, pabodas nporpamma COAEHCTBYET COXPAHEHMIO €JMHOTO 00pa3oBaTeIbHOIO
IIPOCTPAHCTBA, MPEAOCTABISET IIMPOKHE BO3MOXKHOCTH JI pealn3alM pPa3IMYHBbIX MOJIXOJO0B K
HOCTPOCHHIO YUeOHOTO Kypca.

MecTto npeamera B yueOHOM IJIaHe
DdenepanbHbIi 6a3uCHBIN yueOHbIH M1aH 11 00pa3oBaTeIbHbIX yupexaeHui Poccuiickoit
®enepaunu oTBoAUT 340 yacoB /i 00s13aTENILHOTO U3yueHusl (U3UKHU Ha YTIyOIEHHOM YpOBHE

CTYIIEHU CpeJHero (MoJIHOT0) obiiero oopa3oanus. B Tom uncine B X u XI knaccax mo 170

y4eOHBIX 4acoB U3 pacyeTa 5 ydeOHbIX yaca B HEJEIO.

B npumepHoii mporpamMma npeaycMOTpeH pe3epB CBOOOAHOTO y4eOHOI0 BpeMeHH B 00beMe
35 yac ans peanu3aluy aBTOPCKUX MOAXO0A0B, UCIOIb30BaHUS pa3HOO0pa3HbIX (OpM OpraHU3aIUU
yueOHOTro Ipoliecca, BHEAPEHUSI COBPEMEHHBIX METO/10B O0YUEHHUS U NeIarorH4eCKUX TEXHOIOTHH,
y4yeTa MEeCTHBIX YCIOBUH
10 kaacc

Bcero wacos 170 yacos

KonnuecTBo yacoB B Hezento - 5 4.

KonndecTBo MIaHOBBIX KOHTPOJIBHBIX padoT 1 3a4eToB — 8.

KonnyectBo nabopatopHbix padot — 8

KonnuecTBo npaktuyeckux padbort - 5

11 kaacce

Bcero yacos 170 gacos

KonnuecTBo 4acoB B Henemnto - 5 4.

KommrdecTBo miaHOBBIX KOHTPOJIBHBIX padOT U 3a4€TOB — 8.
KomgecTBo mabopatopHbIx padbot — 8

KonnyectBo npakTrueckux pador —9

Cpoxk peanuszanuu padodei yueOHOM mporpamMmsl - 2 TOJ.
Cpox nericTBus paboueii mporpaMMbl — Ha BpeMs ISHCTBUS YICOHMKA.



[Tporpamma paspabotana B urone 2018 rona.
YpoBeHb 00y4eHHS - YIIyOJIEHHBIN.

1.3. leau u 3a1a4u 00y4eHUs NpeaMeTy.

N3yuenue ¢pusuku B 00111€00pa30BaTENIbHBIX IIKOJIAX HAIIPABICHO HAa JOCTHKEHUE CIIETYIOIX
LICTICH:

o dopmupoBaHue y OO0ydarolmuxcs YMEHHUsS BHMJETb M IOHUMAaThb LIEHHOCTh OOpa30BaHUs,
3HAYMUMOCTh (PU3MUYECKOTO 3HAHUS I KaXIOTO YEIOBEKAa; YMEHHWH pa3ianyaTh (akThl U OLEHKH,
CPaBHUBATbh OLIEHOYHBIC BBIBOJBI, BHJIETh UX CBA3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpeNIeIEHHON CUCTEMOM IIEHHOCTE!, (JOPMYIIMPOBATh U 00OCHOBBIBATH COOCTBEHHYIO TO3UIIUIO;

o (dopMHpoBaHHEe y OOYYarOLIUXCs LEJIOCTHOTO MPEACTaBIECHUS O MHUpPE M poJid (PU3HUKU B
CO3/IaHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MMpa; YMEHUS OOBICHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH — IIPUPOJIHOM, COLUAIILHOM, KYJIbTYPHOH, TEXHUYECKON
Cpeabl, UCHOJIb3YS Ul ATOr0 (PU3NUECKUE 3HAHUS;

J npuoOpeTeHne 00y4yaroUIMMUCS OIbITa Pa3HOOOpPa3HON AESITEIbHOCTH, ONbITAa IIO3HAHUS U
CaMOIIO3HAHUS; KJIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOIIUX YHUBEPCAIBHOE
3HA4YEHUe JJIs Pa3JInYHbIX BUJIOB JEATEIBHOCTH, - HABBIKOB PELICHUs NMPOOJIEM, IPUHATHS PELICHUH,
MIOWCKa, aHainu3a U 00pabOTKM MH(POPMALNU, KOMMYHUKAaTUBHBIX HABBIKOB, HABBHIKOB H3MEpPEHHIA,
HaBBIKOB COTPYJHHUYECTBA, 3()(PEKTUBHOr0O U 6€30MaCHOI0 MCIIOJIB30BaHMS PA3IMUHBIX TEXHUUYECKUX
YCTPOMCTB;

J OBJI4/ICHUE CUCTEMOI Hay4yHBIX 3HAHUH O (PU3MUECKUX CBOMCTBAX OKPY’KAIOIIEro MHpa, 00
OCHOBHBIX (DU3MYECKHX 3aKOHAX U O CIOCO0aX UX UCIOJIb30BAHUS B MPAKTUUECKOM KHU3HHU.

3agauu y4yeOHOro nmpeaMera

Coneprxanue o0Opa3oBaHus, PeJICTABICHHOE B OCHOBHOM IIKOJI€, Pa3BUBAETCS B CISAYIOIINX
HaIpaBJICHUSX:

- (hopMupOBaHMS OCHOB HAYYHOTO MUPOBO33PEHHUS

- Pa3BUTHUS UHTEIUICKTYAIBHBIX CTIOCOOHOCTEH yJarmxcs

- pa3BUTHE O3HABATEIIbHBIX MHTEPECOB LIKOJHLHUKOB B IpoIlecce U3ydeHus HU3NKU

- 3HAaKOMCTBO C METOJaMH Hay4YHOT'O MIO3HAHUS OKPYXKAIOIIEro Mupa

- IOCTAHOBKA Mpo0JIeM, TPeOYIOLINX OT yJallluXCcsl CAMOCTOSITENIbHON AeATEIbHOCTHU 110 UX

pa3peleHuto

- BOOPY>KEHHE IIKOJbHUKA HAyYHBIM METOJIOM ITO3HAHHUS, [TO3BOJISIOIINM 0JIy4aTh

O0OBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MUpE

Kypc ¢usuku B nporpamme CTpyKTypHUpPYyeTCsl HA OCHOBE (PU3MUECKUX TEOPUNA: MEXaHHKa,

MOJIEKYJIsIpHas (pU3HKa, dJEKTPOAUHAMUKA, 3JIEKTPOMarHUTHbIE KOJIEOaHUS U BOJIHBI, KBAHTOBAs

busuka.

OcobeHHOCThIO TTpeIMeTa (PU3UKHN B yUeOHOM TUTaHEe 00pa30BaTEIbHOM MIKOJIBI SBISIETCS U

TOT (haKT, YTO OBJIA/IEHUE OCHOBHBIMU (PM3MUECKUMHU MOHIATUSAMH U 3aKOHAMH Ha 0a30BOM YpOBHE
CTaJI0 HEOOXOAMMBIM MPAKTUYECKU KaXKIOMY YEJIOBEKY B COBPEMEHHOM KU3HHU.

1. IInanupyemble pe3yabTaThl H3YYeHHS] Kypca (PU3UKH.

O6wumu npedMeMmMHbIMU pe3yibTaTaMu 00ydeHus HU3UKE B OCHOBHOM IIKOJIC SIBIISIOTCS:
— 3HAHWS O MIPUPOJIE BAKHENIIMX PU3NUECKUX SIBJIECHUI OKPYKAIOIIETO MUPa U TOHUMAaHHE
CMBICTTAa (PU3UYECKUX 3aKOHOB, PACKPBIBAIONIHUX CBSI3b M3yYEHHBIX SBICHHIA;

— YMEHHS T10JIb30BaThCS METOIaMU HAYYHOTO MCCIIEI0BAHMS SIBJIEHUI IPUPOJIBI, IPOBOINUTH
HaOJIFO/ICHHS, [UITAHUPOBATH U BIMIOJHSTH YKCIIEPUMEHTHI, 00pabaThIiBaTh PE3yIIbTATHI
M3MEPEHHUH, IPECTABIATH PE3YIIbTAThl H3MEPEHHH C OMOIIIBIO TaOIHIl, TpaQuKOB U HOpMYIL,
0OHAPYKUBATh 3aBUCUMOCTH MEXKIY GU3UICCKUMH BEIIMYUHAMU, OOBSICHSTH [TOTyIECHHBIC
pe3yNIbTaThI U JENATh BBIBOJIBI; OLCHUBATH TPAHHUIIBI TOTPEITHOCTEH PE3yIbTATOB M3MEPEHHIA;



— YMEHHS IPUMEHSATh TEOPETUYECKHE 3HAaHUS 110 (PU3KKe HA MPAKTUKE, peraTh (pusnyeckue
3a/1a4¥ Ha IPUMEHECHHE NIOJyYEHHBIX 3HAHUM;

— YMEHHS U HaBBIKU PUMEHSATH NOJIYYESHHBIC 3HAHUS JUIsl OOBSICHEHUS IPUHIIUIIOB 1EHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPONCTB, PEIIEHUS IPAKTUYECKUX 3a/1a4 IIOBCEJHEBHOW KU3HU,
obecriedeHrs: 6€30MaCHOCTH CBOEH KM3HH, PAIMOHAIBHOTO MTPUPOIOTIONBE30BAHHS U OXPaHBI
OKPY>KAIOILEH Cpebl;

— (opmupoBanue yoexKIeHUS B 3aKOHOMEPHOM CBSI3U M ITO3HABAEMOCTH SIBJICHUH MTPUPO/IbI, B
00BEKTUBHOCTH HAY4YHOI'O 3HAHUS, B BBICOKOH LIEHHOCTH HAayKH B Pa3BUTUU MaTepHAIbLHOU U
JyXOBHOH KYJIbTYpBI JIFOJIEH;

— pa3BUTHE TEOPETUUYECKOIO MBIIIJICHHUs HA OCHOBE ()OPMHUPOBAHUS YMEHHUH yCTaHABINBATh
(baxThl, pa3aryaTh NPHUYUHBI U CIEICTBHS, CTPOUTH MOJICITH U BBIIBUTATh THIIOTE3bI, OTHICKUBATh
1 GOpMYIHUPOBATh 10KA3aTEIbCTBA BBIIBUHYTHIX TUIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIBHBIX
(haKTOB U TEOPETUUECKUX MOJCIIEH (PU3HUECKUE 3aKOHBI,

— KOMMYHUKATHBHbBIE YMEHUS: JOKJIAJbIBATE O PE3yJIbTaTaX CBOETO UCCIEIOBAHUS, y4aCTBOBATh
B JIJUCKYCCHHU, KPATKO U TOYHO OTBEYATh HA BONPOCHI, UCIIOIb30BATh CIIPABOUHYIO JINTEPATYPY U
ApyTrue UCTOYHUKHU UH(OPMAIIHH.

— MOHMMAaHUE MPUHIIUIIOB JEHCTBUS MAIIUH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB, C KOTOPHIMHU
KaX/1bIil YeJIOBEK ITOCTOSTHHO BCTPEYAETCs B TOBCETHEBHOM JKU3HU, U CLIOCOOBI 00eCIeUeHHUS
0€30MMaCHOCTH MPH KX UCTIOIb30BaHUMY;

— OBJIaJICHUE PA3HOOOPA3HBIMU CIIOCOOAMHU BBIMOJIHEHUS pacu€TOB I HAXOXKACHUS
HEU3BECTHOU BEJIMYMHBI B COOTBETCTBUH C YCIOBUSMHU IIOCTABJICHHON 33a/1aul HA OCHOBAaHUU
UCIOJIb30BAHUS 3aKOHOB (PU3UKY;

— YMEHUE UCNOJIb30BaTh IOJTYYEHHbIC 3HAHUS, YMEHUS U HABBIKU B [TIOBCETHEBHOM KU3HU (OBIT,
9KOJIOTHS], OXpaHa 3/J0POBbs, OXpaHa OKPY>KaIoLIeH cpe/ibl, TEXHUKa O€30MacHOCTH U Ap.).
YacmHbiMu npedMemHbIMU pe3yibTaTamu 00ydeHust (pU3UKe B OCHOBHOM MIKOJIE, HA KOTOPBIX
OCHOBBIBAIOTCS OOIINE PE3YIbTAThI, SIBISIOTCS:

— MIOHUMAaHUE U CIOCOOHOCTh OOBACHATH Takue (PU3NUECKUE SIBICHUS, KaKk CBOOOIHOE MajIeHUe
TeJ, KoJeOaH!s HUTSHOTO U PY>KMHHOT'O MasiTHUKOB, aTMOC(EpHOE JIaBJICHHE, IIJIaBaHUE Te,
1 dy3uto, 6OIBLIYIO COKUMAEMOCTb Ia30B, MATYI0 CAKMMAEMOCTh )KUJKOCTEH U TBEPIBIX Tell,
MIPOLIECCH] UCMIAPEHHUS U TUIaBJICHUS BEIIECTBA, OXJIAKICHHUE KUIAKOCTH IIPU UCIIAPEHUH,
M3MEHEHHE BHYTPEHHEH SHEpruM Tesa B pe3yibTaTe TeIionepe adyn Wi paboTsl BHEITHUX CHJI,
ANEKTPU3ALINIO TEJ, HarPEBaHNE IPOBOJIHUKOB 3JIEKTPUUYECKUM TOKOM, 3JIEKTPOMArHUTHYIO
MHIYKIHIO, OTPAKEHUE U NIPEIIOMIIEHHE CBETA, TUCIIEPCUIO CBETA, BOSHUKHOBEHHE JIMHENYATOTO
CIEKTpPa U3JIy4EHUSs;

— YMEHUS U3MEPATh PACCTOSHHUE, IPOMEXYTOK BPEMEHHU, CKOPOCTh, YCKOPEHHUE, MACCy, CUILY,
HUMITYJIBC, pa0OTy CHUJIBI, MOLIIHOCTb, KHHETUYECKYIO SHEPTHUI0, HOTEHIUAIBbHYIO SHEPTHIO,
TEMIIEPATYPY, KOJINYECTBO TEIUIOTHI, YACIBbHYIO TEIUNIOEMKOCTD BELIECTBA, YACIBHYIO TEIJIOTY
IJIaBJIEHUS BEUIECTBA, BIAXKHOCTh BO3AYyXa, CUIIY 3JIEKTPUUYECKOTO TOKA, SJIEKTPHUUECKOE
HanpsDKeHUE, SJEKTPUUECKUH 3aps], IEKTPHUUECKOe CONTPOTHBIIEHHUE, (POKYCHOE pacCTOsTHHUE
coOuparolen JTUH3bI, ONTUYECKYIO CHITY JIUH3BI;

— BJIaJIEHUE SKCIIEPUMEHTAIILHBIMU METOAAMHM UCCIIEI0OBAHUS B IIPOLIECCE CAMOCTOSITEIIBHOTO
M3Y4YEeHHUSI 3aBUCUMOCTH MPOIIEHHOTO MYTH OT BPEMEHHU, YJTMHEHUSI IPYKUHBI OT
IIPUJIOKEHHOM CHJIBL, CHJIBI TSDKECTH OT MacChl TeJa, CUJIbI TPEHUS CKOJIBKEHMS OT IUIOIAIN
CONIPUKOCHOBEHHUS T€J U CHJIBI HOPMAJIBHOTO JIaBJIEHUs, CUJIbI ApXUMeaa oT o0bEMa
BBITECHEHHOH BOJIbI, IEpHO/1a KOJIEOAHUH MasSTHUKA OT €ro JUIMHBI, CUJIbl TOKA Ha YYacTKe LIEeMH
OT JIEKTPUYECKOT0 HANPSHKEHUS, JIEKTPUIECKOTO CONPOTUBIIEHUS IPOBOIHUKA OT €T0 JUUIMHBI,
IJIOLIA/IA MOTIEPEYHOI0 CEUEHHUs U MaTepualla, HalpaBlIeHUs] HHAYKIIMOHHOTO TOKa OT YCJIOBUM
€ro BO30YX/IeHUs, yIiia OTPaXKEHUS OT yIJja MaJeHus CBETa;

— MIOHMMaHUE CMbICJIa OCHOBHBIX (PU3MUECKHUX 3aKOHOB M YMEHHE IPUMEHSTh Ha UX MPAKTUKE:
3aKOHBI TMHaMUKH HpIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOHbI [lackansa u Apxumena,
3aKOH COXPaHCHMsI HMITYJIbCA, 3aKOH COXPAHEHUS DHEPIHH, 3aKOH COXPAHEHHUS DIIEKTPUYECKOTO
3apsja, 3akoH OMa aJis yyacTka 1ent, 3akoH /[xoyns—JleHua;



MemanpedmemHbIMuU pe3ynbratamu 00ydeHUs (GU3UKE B OCHOBHOM IIKOJIE SBIISIFOTCS:

— OBJIaJICHHE HAaBBIKAMU CAMOCTOSITEIILHOTO PHOOPETEHHS HOBBIX 3HAHUH, OpraHu3aIiH
yueOHOH J1esTeIbHOCTH, TOCTAHOBKH LieJIeH, IIJITaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
Pe3yIbTATOB CBOCH NESATEILHOCTH, YMEHUSMH MPEIBUACTH BO3SMOXKHBIE PE3YIbTATHI CBOMX
JIeHCTBHI;

— MOHMMAaHUE Pa3IMYUi MEXy UCXOJAHBIMU (DaKTaMH U TUTIOTE3aMU JUIS UX OOBsSCHEHNS,
TEOPETUUYECKHMMHU MOJIEJIIMU U peaibHbIMU 0OBEKTaMM, OBJIa/IEHUE YHUBEPCAILHBIMU CIIOCOOaMHU
JESITeIbHOCTH Ha MIPUMEPax BBIABM)KEHUS TUTIOTE3 ISl O0bSICHEHHS N3BECTHBIX (DAKTOB M
HKCIEPUMEHTAIbHOM IPOBEPKH BBIIBUTAEMBIX TUIIOTE3, PA3pab0TKU TEOPETUUECKUX MOJIeIIel
MPOLECCOB WIIH SIBJICHUI;

— (popMHpOBaHUE YMEHUI BOCIIPUHUMATD, IIepepadaThiBaTh U NPEAbABIATh HHPOPMALIUIO B
CIIOBECHOM, 00pa3HOI, CHMBOJIMYECKOH (hopMax, aHATH3UPOBATh U IepepadbaThiBaTh
MOJyYEHHYIO HMH(OPMAIMIO B COOTBETCTBUHU C ITOCTABICHHBIMU 33JJa4aMH, BbIIEISATh OCHOBHOE
coJiepKaHue MPOYNUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha IOCTaBJIEHHBIE BOIIPOCH U
u3JaraTh €ro;

— MIPUOOPETEHHE OIBITa CAMOCTOSTEILHOTO TIOMCKA, aHAJIN3a U 0TOOpa MHPOpMAIIH ¢
UCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOIHH 1151
peleHusI MO3HABATENbHBIX 33/1a4;

— pa3BUTHE MOHOJIOIMYECKON M JUAJIOTMUECKON Peyr, yMEHUS BbIPAXKaTh CBOM MBICIH U
CIIOCOOHOCTH BBICITYIIBATh COOECEeTHUKA, TOHIUMATh €T0 TOYKY 3pEHHs, IPU3HABATH IIPABO
JPYyroro 4ejJoBeKa Ha UHOE MHEHHUE;

— OCBOCHUE NMPUEMOB JICHCTBHIA B HECTAHAAPTHBIX CHUTYALIUsX, OBJIAJCHNE 3BPUCTUICCKIMU
METOJaMHU peLIeHus Ipodiem;

— (opMupoBaHUE YMEHUH pabOTaTh B TPYIIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIUABHBIX POJICH,
IPEJCTABIATh U OTCTAMBATh CBOU B3IJIAbI M YOEXK/IEHUS, BECTH TUCKYCCHIO.
Jlu4HOCMHBIMU pe3ynbraTamu 00y4deHus! PU3UKe B OCHOBHOM LIKOJIE SBIISIOTCSL:

— c(hopMUPOBAHHOCTH NMO3HABATEIBHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEN ydanmxcs;

— yOex/1EHHOCTh B BO3MOKHOCTH MIO3HAHUS MPUPOJIBI, B HEOOXOIUMOCTH pa3yMHOTO
WCTIOJIB30BAHUS JIOCTHKEHUH HAYKU M TEXHOJIOTHH JUIS JaTbHEHUIIIET0 Pa3BUTHS Y€ITI0BEYECKOTO
o0111ecTBa, yBaK€HHE K TBOPLIAM HAyKH U TEXHUKH, OTHOIIEHUE K (PU3HKeE KAK K SJIEMEHTY
o011euen0BeYeCcKOi KyIbTypHl;

— CaMOCTOSTENbHOCTh B TPUOOPETEHUH HOBBIX 3HAHUHN M MIPAKTUYECKUX YMEHMIA;

— FOTOBHOCTH K BBIOOPY JKU3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMU U
BO3MOYKHOCTSIMH;

— MOTHBAIHUs 00pa30BaTEILHON JCATEIHHOCTH IIKOJIBHUKOB HA OCHOBE JTMYHOCTHO-
OPUEHTUPOBAHHOT'O MOAX0/IA.

— opMupOBaHUE IEHHOCTHBIX OTHOIIEHUH JPYT K APYTY, K YIUTEINI0, K aBTOPaM OTKPHITUN H
n300peTeHuil, K pe3yibTaraM 00y4eHusl.

HpeI[MeTHbIe pe3yjabTaThbl.
du3uka (YriayoJeHHbI YPOBEHD)
B pe3yabrare u3yueHusi yueoHoro npeamera «@u3uKa» Ha YpoBHe CpeiHEro oouero 00pa3oBaHusi:

BbinycKHUK HA Yriy0JeHHOM YPOBHE HAYYHUTCS:

OOBSCHATH U aHAJTM3UPOBATh POJIb U MECTO (PM3UKH B (JOPMHUPOBAHMN COBPEMEHHOW HAyYHOW KapTHHBI MHpPa, B Pa3BUTHH

COBpeMCHHOﬁ TCXHHUKH U TeXHOJ’IOl"HfI, B HpaKTquCKOﬁ JACATCIBbHOCTHU HIO,Heﬁ;

XapaKTeprU30BaTb B3aMMOCBA3b MEKIY (1)H3HKOI>1 " ApYTr'UMU €CTCCTBCHHBIMU HAYKaMU;

XapaKTeprU30BaTb CUCTEMHYIO CBA3b MEKY OCHOBOIIOJIATraltOIIMUMU HAYYHBIMU HNOHATUAMU: HPOCTPAHCTBO, BPpEMsI, MAaTCPU

(BemmecTBo, MoOJIe), ABWKEHHE, CHIIA, YHEPTHUS;

[MOHUMATE ¥ OOBSICHATH HCJIOCTHOCTH (1)PI3I/I‘ICCKOI>1 TCOPUHU, PA3TINYIAThL 'PAHULBI €€ TPUMEHUMOCTH U MECTO B PAAY APYIrUX

(hU3UYECKUX TEOPHIt;

BJIAJCTh NMPHUEMaMH IOCTPOCHUS TEOPETHYECKUX JTOKA3aTEeIBCTB, a TAK)KEe MPOTHO3HPOBAHUSA OCOOCHHOCTEH NMPOTEKAHHS

CI)I/ISI/I‘-IQCKI/IX SIBIICHUH 1 IIPOUECCOB HA OCHOBE IMOJYYCHHBIX TCOPECTUYCCKUX BHIBOAOB U TOKA3aTCIILCTB,



CaMOCTOATENPHO KOHCTPYHPOBATh KCIIEPUMEHTAIbHBIC YCTAHOBKU UIA MIPOBEPKH BBIABHHYTHIX THUIIOTE3, PACCUUTHIBATH
aOCOIOTHYIO 1 OTHOCHTENBHYIO TIOTPEIIHOCTH;

CaMOCTOATENBHO IUIAHHPOBATH U MIPOBOANUTH (PU3NUECKHE SKCIICPIMEHTEI;

penraTh MpakTHKO-OPUCHTUPOBAHHBIE KAa4ECTBEHHBIC M pacdeTHbIC (HU3MUYECKHE 3aJaddl C ONOPOH Kak Ha WM3BECTHBIC
(u3HUEeCcKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH, TaK U HA TEKCTHI ¢ M30BITOYHON MH(pOPMAITHEH;

OOBACHATH TPAHHIBI IPUMEHEHHUS H3YUCHHBIX (PU3MUECKUX MOJIENCH IIPH PeICHUH (HU3HUECKUX U MEXIIPEAMETHBIX 3a]ad;

BBIJIBUI'aTh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIAraloliX (PU3MIECKNX 3aKOHOMEPHOCTEH U 3aKOHOB;

XapaKTepu30BaTh INI00ATBHBIE TPOOJIEMBI, CTOSIIUE MIEpe]] YEIIOBEYECTBOM: IHEPTETHIECKHUE, CHIPhEBBIE, IKOJIOTUUECKHE, H
POJIb GU3HMKH B PELICHUH ITUX MPOOIIEM;

OOBSCHATH MPUHIMITBI PAOOTHI U XapaKTEPUCTHKU U3Y4YEHHBIX MaIINH, IPUOOPOB M TEXHUYECKUX YCTPONCTB;

OOBSCHATh YCIIOBUSl NPUMEHEHHs (U3UUECKHX MoJeNied Npu peuieHud (U3MYECKHX 3ajad, HaXOIWTh aJeKBAaTHYIO
Npe/IOKEHHON 3a7a4e (PU3UUECKYI0 MOJEINb, pa3pelaTh npodieMy Kak Ha OCHOBE UMEIOIIMXCSl 3HAHWM, TaKk W MpU
MIOMOIIIN METOAOB OIIEHKH.

BbInycKHHK Ha yIJIy0JI€eHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUUThCSI:
nposepsimb IKCNEPUMEHMANLHBIMU CPEOCMEAMU GbLOGUHYMbLE 2UNOME3bl, (OPMYIUPYS Yelb UCCIe06aHUs, HA OCHOGEe
3HAHUSL OCHOBONONLA2AIOWUX PUSUUECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,
ONUCKIBAMb U AHATUZUPOBAMb NOJYYEHHYIO 8 pe3Vibmane NpOoGeOeHHbIX (DUUYECKUX IKCNEPUMEHMO8 UHGOpMayuio,
onpeodensms ee 00CMOBEPHOCHIb,
NOHUMAMb U OOBACHAMb CUCEMHYIO C8513b MeNCOY OCHOBONOLALAIOWUMU HAYUHBIMU NOHSMUSMU. NPOCMPAHCIBO, 6PEMS,
mamepus (6ewecmeo, noie), OsuicerHue, CUld, SHeP2usL;
peuams IKCNnepUMeHmaibHble, KA4eCmeeHHble U KONULeCMEeHHble 3a0aiu OJUMRUAOHO20 YPOGHSL CLONCHOCMU, UCTIOAb3YS
@usuuecKue 3aKOHbL, A MAKI’CE YPAGHEHUS, CEA3bL8aAIOUUe PUULECKUE GETUUUHDL,
AHATUZUPOBAT  2DAHUYLL NPUMEHUMOCTU (PUIUYECKUX 3AKOHOS8, NOHUMAMb 6Ce00Wull Xapakmep QyHOaAMenmanbHbIxX
3aKOHO8 U 02PAHUYEHHOCTIb UCNONb306AHUSL YACHIHbIX 3AKOHO8,
Gopmynuposams U pewiams HOGble 3a0auy, GOHUKAIOWUE 6 X00e YUEOHO-UCCNIe008AMENbCKOU U NPOEKMHOU
oesamenbHoCmu,;
VCOBEPUIEHCIMBOBAMb NPUOOPBL U MENMOObL UCCTIEO08AHUSL 8 COOMBENCMEUU C NOCHAGLEHHO 3a0ayell,
UCHONBb308ANMb MENMOObl MAMEMAMUYECKO20 MOOCTUPOBAHUS], 8 MOM YUCILe Rpocmeliuue CMamucmuyeckue Memoobl Ois
00pabomxu pe3yibmamos IKCHepUMeHma.

B pesynomame usyuenus gpusuku na y2iyonéHnom ypoeHe YUEHUK 00J1HCEH

3HATH/TIOHUMATH

. cmolcl nonamui: (HU3NYECKOE sIBJIEHUE, (U3Mueckas BEJIMYMHA, MOJENb, THUIOTE3a,
MPUHIINIL, [TOCTYJIAT, TEOPUs, IPOCTPAHCTBO, BPEMsI, HHEpLIMAJIbHASL CUCTEMa OTCcUeTa, MaTepualbHas
TOYKa, BEIIECTBO, B3aUMOJEWCTBUE, HJCAIbHBIM Tra3, Pe30HAHC, 3JEKTPOMAarHUTHbIE KoJeOaHus,
AJIEKTPOMAarHUTHOE MOJIe, 3JIEKTPOMarHUTHasl BOJIHA, aTOM, KBaHT, ()OTOH, aTOMHOE fA1poO, Ae(eKT
MAaccChbl, JHEPTUs CBS3H, PaJMOaKTUBHOCTh, HOHU3UPYIOLIEE U3IyUEHUE, IUIAHETA, 3B€3/1a, TAJIAKTHKA,
Bcenennas;

o cmbicn  Quzuueckux eenuyun: TIEPEMEILEHUE, CKOPOCTb, YCKOpPEHHME, Macca, CHuia,
JaBJI€HHUE, UMITYJIbC, paboTa, MOILHOCTh, MEXaHUUECKas SHEPTUs, MOMEHT CHUJIbI, IEPUOJ, YacTOTa,
aMIUTUTY/Aa KosleOaHUM, ITIMHA BOJIHBI, BHYTPEHHSISI SHEPTHsl, CPEHSS KHHETHYECKask SHEPIusl 4acTHII
BEIIIECTBa, Aa0OCOJIIOTHAS TeMIepaTypa, KOJIMYECTBO TEIUIOTHI, yJeJbHAas TEIJIOEMKOCTh, Y/AeIbHas
TEIioTa napooOpa3oBaHMsl, YAedbHAs TEIUIOTa IUIABJICHMs, YAeJIbHAs TEIUIoTa CropaHus,
DIIEMEHTApHbIN  JJEKTPUYECKUMH  3apsA]l, HaIpPSDKEHHOCTh  DJIEKTPUYECKOrO IIOJs, Pa3HOCTb
MOTEHIMAJIOB, AJIEKTPOEMKOCTb, SHEPIHsl 3JIEKTPUYECKOTO TMOJs, CHJIA JIIEKTPUYECKOrOo TOKa,
IIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUECKOE CONIPOTUBIIEHHE, SJIEKTPOABIUKYIIAsl CUJla, MAarHUTHBIN
MOTOK, MHIYKIMSI MarHUTHOTO TMOJI, WHIYKTHUBHOCTh, HEPrUsi MarHUTHOTO IMOJIf, IOKa3aTeib
IIPEJIOMJICHUS, ONITUYECKas CUJIA JINH3BL;

o cMblcal puzuueckux 3aKoH08, NPUHUUNOE u nocmynamog ((HOpMyIHUPOBKA, T'PAHUIIBI
IIPUMEHUMOCTH): 3aKOHbl JUHAMHUKNM HbIOTOHA, MPUHIMIBI CYNEPNO3ULIMM U OTHOCUTENBHOCTH,
3akoH Ilackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOHBI COXPaHEHHS
DHEPrUM, UMITYJIbCA U IJIEKTPUUYECKOTO 3apsiia, OCHOBHOE YpaBHEHUE KMHETUYECKOW TEOPHUM ra3os,
YPaBHEHUE COCTOSIHUS MAECAIBHOIO Ta3a, 3aKOHbl TEPMOAUMHAMUKH, 3aK0H KynoHa, 3akoH Oma s
IIOJIHOM 1ieny, 3aKoH Jlkoyis-JIeHna, 3aKOH AJIEKTPOMAarHUTHOM MHAYKLWH, 3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUSI CBETA, MOCTYJAThl CIEHHAIBHOM TECOPUU OTHOCUTENBHOCTH, 3aKOH CBA3M MAacChl U
SHEPTuH, 3aKOHbI hoToddexTa, mocTynarsl bopa, 3aK0H panoaKTUBHOTO PACIIaia;



. 6KJ1A0 POCCUIICKUX U 3APYDEIHCHBIX YUEeHbIX, OKA3ABIINX HAaWOObIIIECE BIUSHUE HA Pa3BUTHE
(07637047

yMeTh

o ONUCHIBAMb U 00BACHAMb Pe3YTbmamsl HAOII00CHUN U IKCREPUMEHMO06: HE3aBUCUMOCTh
YCKOPEHHUsI CBOOOIHOTO MaJCHUsI OT MacChl MAJAoNIero Tejla, HarpeBaHHWe raza MpH ero OBICTPOM
CIKaTUU U OXJIAKACHUC ITIPpU GBICTpOM paciiipCHHU; MOBLINICHUC OABJICHUSA Ira3a Ipu €Tro HarpCBaHnuu
B 3aKpPBITOM COCY/IC; OPOYHOBCKOE JBM)KCHUE; JICKTPU3ALUS TEIl IPU UX KOHTAKTE; B3aMMOJICHCTBUE
IMPOBOAHUKOB C TOKOM; ﬂeﬁCTBHG MAarouTHOIroO 1moOJid Ha IMIPOBOAHHMK C TOKOM;, 3aBHCHMOCTH
COIIPOTHUBIICHUS TOJYITPOBOJIHUKOB OT TEMIIEPATYPhl U OCBEILEHHS; JICKTPOMArHUTHAS WHIIYKIIHS,
pacrpoCTpaHeHHE 3JIEKTPOMArHUTHBIX BOJH; IUCIEpCHs, UHTepepeHIrs W Audpakius CBETa;
U3JTy4YCHHUE | MOTJIONICHUE CBETA aTOMaMH, JIMHEHYaThie CIIEKTPBI; (OTOd(P(EKT; palnOaKTUBHOCTB;

J npUBOOUmMb NPUMEPHL ONBIMOG, UNLTIOCMPUPYIOUIUX, YMO: HAOIIOACHUS M SKCICPUMEHT
CJIyKart OCHOBOH IJId  BBIABWIKCHHA THUIIOTC3 W IIOCTPOCHHUA HAYUYHBIX TeOpI/If/'I; OKCIICPUMCHT
MO3BOJISICT TPOBEPUTH HCTUHHOCTh TEOPETHUECKUX BBIBOIOB; (PU3NYECKAsi TEOPHS Ja€T BO3MOXKHOCTb
OOBSICHATH SIBJICHUSI TIPUPOJABI U Hay4Hble (DAaKThI, (pU3MUEcKass TEOpHUs MO3BOJISAET MPEICKA3BIBATH
€llle HEW3BECTHBIC SIBICHHS M HMX OCOOCHHOCTH; TPU OOBSICHEHHH TPHUPOIHBIX SIBICHHUM
HCIIOJIB3YIOTCA (1)H31/II-ICCKI/IC MOJCIHN, OOWH U TOT XKC HpHpOILHBIfI O6”I)CKT NI SIBJICHUE MOXHO
UCCIICIOBAaTh Ha OCHOBE MCIIOJBL30BAHMS PA3HBIX MOJICNICH; 3aKOHBI (U3UKU U (U3NYECKUE TCOPUH
HMCIOT CBOU OIPCACIICHHBIC I'PAHUIIBI HPUMCHHUMOCTH

J onucvleamsv QynoameHmanvHvle ONBIMBL, OKA3AGUWIUE CYUECIMBEHHOE 6IUAHUE HA
pazeumue usuxu,

o RPUMEHAMb NOTIYYEHHbIE 3HARUA 014 PeeHUA PU3U1eCKUx 3a0ay;

J onpedenams: Xapakrep HU3NIECKOro mpoiecca 1o rpaduky, raduuie, Gopmyse; TpoIyKThI
AZIEPHBIX PeaKIUii Ha OCHOBE 3aKOHOB COXPAHEHMS 3JIEKTPHUECKOT0 3apsiia 1 MacCOBOTO YHCIA;

J u3MepAms: CKOPOCTh, YCKOPEHUE CBOOOIHOTO Ma/ICHHS; MAacCy Tella, TNIOTHOCTh BEIECTBa,

cuily, paboTy, MOIIHOCTb, SHEPrHi0, KOAXPQPHUIMEHT TPEHUs CKOJIbKEHUS, BIIAKHOCTb BO3/yXa,
VIEIbHYIO TEIJIOEMKOCTh BEIECTBAa, YJCJIbHYIO TEIUIOTY IUJIaBICHMUS JIbJa, DSJIEKTPUUECKOe
conpotusiieHne, JIC u BHyTpEeHHEE CONPOTUBIEHHE MCTOYHHMKA TOKA, MOKA3aTeNlb MPEIOMIICHUS
BEIIECTBA, OINTHUYECKYIO CHJIY  JIMH3Bl, JUIMHY CBETOBOM BOJIHBI; MPEACTaBISATh PE3YJIbTATh
M3MEPEHUH C yUETOM HX MOIPEUTHOCTEN;

o npueooumsv npumepvl NPAKMUYECKO20 NPUMEHEHUA (QU3UYECKUX 3HAHUIL: 3aKOHOB
MEXAHUKH, TEPMOAMHAMHUKM U  DJIEKTPOJUHAMHMKM B  DJHEPreTHKE; Ppa3JIW4HBIX  BHUJOB
AJIEKTPOMAarHUTHBIX U3IY4YEHUH JUISl pa3BUTHS Paguo- U TEIEKOMMYHHMKAIUMN; KBAHTOBOM (PM3UKU B
CO3aHHHU IEPHOMN HEPIEeTUKH, J1a3EPOB;

. 60CHPDUHUMAMb U HA OCHO6€ HNOJIYYEHHbIX 3HAHUN CAMOCHMOAMENbHO OUEHUEAMDb
uH(popMalLuio, cogepxaiytocs B coodmenussx CMU, HaydHO-TIONYJISIPHBIX CTaThsX; UCHOTb308ANb
HOBbIe MH(OPMALMOHHbIE TEXHOJOTHM JAJIS MOMCKA, 0OpabOTKU M MpeabsBIeHUs MH(OpMAIMK MO
¢u3rKe B KOMIBIOTEPHBIX 0a3ax JaHHBIX U ceTsX (cetu HTepHeT);

HCIO0JIL30BATh NPHOOpPETeHHbIC 3HAHWUS W YMEHHMS B MNPAKTHYECKOH esiTeJIbHOCTH H
MOBCEAHEBHOM KM3HU JJISI:

. oOecrieyeHuss  O€30MACHOCTH  JKU3HENEATENILHOCTH B IPOLECCe  HCIOJIb30BAHUS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX 3JIEKTPOIPUOOPOB, CPEACTB PAAMO- U TEIEKOMMYHHMKAIIMOHHOM
CBSI3H;

° aHaJIM3a W OLICHKU BIIMSHUS Ha OPraHU3M 4YeJIOBEKa U APYrHe OpPraHu3Mbl 3arps3HEHUS
OKPY’KaloIllel Cpebl;

L] paHI/IOHaJ'IBHOFO HpI/IpO)IOHOJ'IBSOBaHI/ISI " 3allIUThI OprmaIOIHeﬁ cpemﬂ;

° omnpeneneHuss COOCTBEHHOM IO3MIIMKM IO OTHOIICHWIO K AOKOJOTHYECKUM IpoljeMaM |

MOBEJICHUIO B IPUPOJIHON CpETIE.

2. Coaep:xaHue MporpaMmabl.



IIporpamMmoii npeaycCMOTPEHO U3Yy4YeHHE Pa3/1eJIoOB:
1. du3uka Kak HayKka. MeToabl HAYYHOI0 NMO3HAHUSA NPUPOIbI (3 4)

®uszuka — (yHIaMeHTalnbHas Hayka o mpupojie. HayuHble MeTO bl MO3HAHUS OKPY>KAOILIErO
Mupa. Poiib 3kciepuMeHnTa U TEOpUH B IIPOLIECCE ITO3HAHMS IPUPOALL. MoIeIupoBaHye SABJICHUN U
00BexToB npuposl. Hayunsie runoressl. Poiabs MaremMaTuku B husmke.

2. Mexanunka (68 4)

Krnaccuueckast Mmexanuka kak pyHaaMmeHnTanbHas ¢puszndeckas Teopus. ['paHulbl ee IPUMEHUMOCTH.

Kunemaruka. Mexannueckoe nBmxeHue. MarepuanbHasi Touka. OTHOCUTEIbHOCTh
MexaHudeckoro asuxkenus. Cucrema orcuera. Koopaunatel. [IpoctpancTBo u BpeMms B
KJIacCUuecKol MexaHuke. Paguyc — Bektop. BekTop nepemenienust. CKkopocTb. Y CKOpEHHE.
[TpsimonuHetHOe ABMXKEHUE C IIOCTOSIHHBIM ycKopeHueM. CBoOoiHOe najieHue tei. [IBuxenue tena
10 OKPY’KHOCTH. YTJIOBasi CKOPOCTh. LIeHTpOoCTpeMHUTEIBHOE YCKOPEHHE.

Kunematuka tBeporo tena. [loctynarensHoe qsukenue. BpamartenbHoe JBUKEHHUE TBEPAOTO
Tena. YTI0Bas U JIMHEWHAs CKOPOCTU BpaLCHUS.

JAunamuka. OcHOBHOE yTBepkaeHUEe MexaHuKH. [lepBbiii 3akoH HbroToHa. MHepunanbHbie
cucreMbl orcueta. Cuna. CBsi3b MEXIy CUIION U yckopenueM. Bropoii 3akon HeroTona. Macca.
[Ipunuun cynepno3unuu cuil. Tpetuit 3akoH Hetotona. [Ipunuun otHocutensHocTu [Nanunes Cuiibl
B npupoge. Cuia taroreHus. 3akoH BceMupHoro TsaroreHus. [lepsas kocmuueckas ckopoctsb. Cuna
TskecTu U Bec. HeecomocTs. Cuita ynpyroctu. 3akoH ['yka. Cuiibl TpeHuUs.

3aKkoHbI cOXpaHeHUs! B MexaHuKe. VIMiynbe. 3aKOH coXpaHEeHUs UMITyJbca. PeakTuBHOE
neuxenue. Pabora cunbl. Kunetnueckas sneprus. [loteHnuansHas sHeprusi. 3aK0H COXpaHEHHS
MEXaHUYECKOU sHepruu. Vcronp30BaHNe 3aKOHOB MEXaHUKH JIJIs1 OObSICHEHHS JBMKEHUS HEOSCHBIX
TEJ U JIs1 Pa3BUTHSI KOCMUYECKUX MCCIIEI0BaHUN

J{BHKeHMe TBepAbIX U 1e()OPMUPOBAHHBIX Tesl. AOCOIIOTHO TBEpIoe Teno. LlenTp macc
TBepJoro Tena. Teopema o ABMAKEHUHU LeHTpa Macc. OCHOBHOE ypaBHEHUE JUHAMUKHU
BpalllaTeIbHOTO ABMKEHUS TBEPAOIO Tesla. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

Craruka. MoMeHT cuibl. Y CI0BUS paBHOBECUS TBEPAOTO Tea.

Mexanuka gepopmupyembIx Teqd. Buasl nepopmanuii TBepabix Tea. MexaHnueckrue cBocTBa
TBepAbIX Ted. [[1acTHYHOCTh U XpYNKOCTh. /[aBeHne B )KUIKOCTAX U ra3ax. 3akoH [lackans. 3akoH
Apxumena. 'maponnnamuka. JlamuHapHoe u TypOyJieHTHOE TedeHusl. Y paBHeHHe bepHyiu.
[TogbpemHas cuia Kpbljia camoJieTa.

Jemoncmpayuu

3aBHCHUMOCTh TPAEKTOPUHU JBUKEHHSI TeIa OT BbIOOpa crucTeMbl oTcueTa. [lafeHue Ten B BO3ayxe u
B BakyyMme. fIBienne unepuuu. lueptHocTh Ten. CpaBHEHUE Macc B3aUMOICHCTBYIOIINX TEJl.
Bropoii 3akon HetoTona. U3mepenune cui. Cnoxxenne cuil. Bzaumoaeiicreue ten. HeBecomocTs u
neperpyska. 3aBUCMMOCTb CHIIBI YIIPYrocTu oT Aegopmaruu. Cuiibl TpeHus. Buibl paBHOBeCHS Tedl.
VYcnosus paBHOBecus Tell. PeakTuBHOE ABHKEeHUE. MI3MeHeHne SJHEPTrUM Tell PU COBEPILICHUU
paboTel. [lepexoa MOTEHIIMATBEHOM YHEPTUU B KHHETHYECKYIO 1 00paTHO. CBOOOIHBIE KOJIEOaHUS
rpy3a Ha HUTH U Ha MPY>KKUHE. 3alUCh KOJIe0aTeNbHOTO IBIKEHUS. BBIHYKIeHHBIE KOTeOaHusl.
Pe3onanc. Aptokosne0anus. [lonepeunsie v mpooabHbIe BOHBL. OTpakeHHe U MPETOMIIEHHE BOJIH.
Judpaxus u uatepdepenius BoH. YacTora KoiedaHuil 1 BRICOTa TOHA 3BYKA.

Jlabopamopnwie padbomot

1. JIBmxeHue Tena o OKpy>KHOCTHU MO/ ISHCTBUEM CUJI YIIPYTOCTH M TAKECTH.

2. N3yuenue 3aK0Ha COXpAaHEHUS MEXaHUYECKOM SHEPIUH.

3. Mouaexyasipuas ¢pusnka. Tepmoaunamuka (51 4)

OcHOBBI MoOJIeKyIsIpHOH (u3uKkH. BO3HMKHOBEHHME AaTOMHMCTHYECKON TMIOTE3bl CTPOEHUS
BEUICCTBA M €€ DJKCIIEPUMEHTAJIBHBIE JOKa3arenbCcTBa. Pasmepbl m macca monekyin. KomnuecTBo
BeuiectBa. Moub. IlocrosiHHas ABoragpo. bpoyHoBckoe naBwxeHue. Cuibl B3aUMOAECHCTBUS
Monekyi. CTpoeHue razo00pa3HbIX, )KUAKUX U TBEPABIX Tell. TeroBoe ABMKEHUE MOJIeKy 1. Moenb
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UACANBbHOr0 rasa. ['paHuubl npumMeHUMOcTH Mozenu. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOpHUH ras3a.

Temneparypa. I'a3oBble 3aKOHBI OHEprus TEIJIOBOIO JIBUKEHUS MOJIEKyl. TerioBoe
paBHoBecue. Onpenenenue Temieparypsl. AOcomatoTHas Temneparypa. Temnepatypa — mepa cpenHei
KMHETUYECKOUW dHEpruu MoJieKyil. M3sMepenue CKopocTel IBUKEHHs MOJIEKYII rasa.

MosekyJIsIpHO — KHHETHYeCKasi TeOPHs HealbHOro raza. Cucremsl ¢ OOJIBIIMM YHUCIOM YaCTHUIL
Y 3aKOHBl MEXaHUKU. VieabHbIi ra3 B MOJIEKYJISIpPHO-KUHETHUECKON Teopuu. OCHOBHOE ypaBHEHHE
MOJIEKYJIIDHO-KMHETUYECKON Teopuu. TemmepaTypa- Mepa CpeaHed KHHETUYECKOW DHEPIHUH.
Pacnpenenenne MakcBemna. M3mepeHue CKOpoOCTe MOJIEKYN rasa.YpaBHeHue MenpgeneeBa —
Knaneiipona. ['a30BbIe 3aKOHBI.

3akoHbl TepMOAMHAMMKHU. Buyrpennss osueprusi. Pabora B Tepmonmnammke. KommuectBo
temioTel. Teroemkocth. I[lepBhiii 3akoH TepMmoauHamuku. M3omponeccel. M3orepmbr Ban-gep-
Baanbca. AnumabatHblii mpouecc. BTopoil 3akoH TEpPMOAMHAMHKHU: CTaTHCTUYECKOE OOOCHOBaHHE
HeoOpaTUMOCTH mporeccoB B npupoze. Ilopsmok u xaoc. TemoBble JBUTaTeNd: JABUraTeIH
BHYTPEHHETO CropaHus, Ju3eib. XOJOJWIbHUK: YCTPOMCTBO M npuHmun aercteus. KII/]
nsurateneil. [IpobiemMbl 3HEPreTUKU U OXPaHbl OKPYKAIOIIEH Cpebl.

B3aumHoe nmnpeBpalieHue KUAKOCTed M ra3oB. PaBHOBecHE MEXIy >KUAKOCTBIO U Ta30oM.
Hacpimennsle napsl. M3otepmel peanbHOoro rasa. Kpurtuyeckas Ttemmneparypa. Kpurnueckoe
cocrosinue. Kunenue. Cxxuxenue razon. BiaxHocTs Bo3yxa

IloBepXHOCTHOE HATSIZKEHHE B KMAKOCTAX. MouekyisipHas KapTHHAa IOBEPXHOCTHOIO CJIOA.
[ToBepxHocTHas sHeprus. Cuiia HOBEpXHOCTHOrO HaTshkeHUs. CmaunBanue. KanusuispHble SBICHUS.

Teepable Te1a W uUX npeBpameHue B kuakoctu Kpucramumueckue tena. Kpucrammueckas
pemetka, Amopdubie Tema. JXuakue kpuctamiel. Jledbektslt B kpucramiax. OObsICHEHHE
MEXAHUYECKUX CBOMCTB TBEPJBIX TEJI HA OCHOBE MOJIEKYJIIPHO-KMHETUUYECKOM Teopun. [lnaBnenue u
oTBep/eBaHue. V3meHeHne oObeMa Mpu IJIaBICHUU U OTBeplAeBaHUU. TpoiiHas Touka. TeruioBoe
pacIIupeHNe TBEPABIX U )KUIKHUX Tell

Jemoncmpayuu Mexanndeckass Mojesb OpoyHOBckoro JBukeHus. Mogenb onbita llltepna.
M3MeHeHHEe AaBiIeHMS Ta3a ¢ M3MEHEHHEM TeMIepaTypbl NMpH IMOCTOSITHHOM oObeme. M3MeHeHue
o0bema rasa ¢ U3BMEHEHHEM TeMIIepaTypbl IPU MOCTOSIHHOM JlaBieHuH. V3meHeHne o0bema rasa c
M3MEHEHUEM JaBJICHUs NP MTOCTOSIHHOM TemrepaTtype. Kunenue Bobl npu MOHMKEHHOM JIABJICHUH.
IIcuxpomeTp u rurpomeTp. SIBIIeHHE MOBEPXHOCTHOTO HATSKEHHUs KUAKOCTH. Kpucramumueckue u
amopdubie Tena. OObeMHBIE MOJIENN CTPOEHUS KpHCTAIOB. Mojenu 1e(eKTOB KpUCTANTHYECKUX
pemierok. M3mMeHeHune TemrepaTypbl BO3AyXa IpU aanadaTHOM CXKaTHUM U paciiupeHuu. Mojenu
TEIUIOBBIX JBUTATEIEH.

JlabopaTopHbie padoThl

3.0nbITHas TpoBepka 3akoHa | eit-Jlroccaka.

4.0mnbITHas mpoBepka 3akoHa boing-Mapuorra.

o. N3mepennie MOy yIpyrocTH pe3uHbL.

4.93nekTpoauHamMuka (48 )

DJIEKTPOCTATUKA. DIIEKTPUUYECKUM 3apsil U 3JIEMEHTAPHBIE YACTHUIbI. 3AKOH COXPaHEHUS
ANEKTpUYECKOTro 3apsaaa. 3akoH Kynmona. Dnektpuyeckoe nose. HanpspkeHHOCTh 3JIEKTPUYECKOTO
nosist. [lpunHnun cynepno3unuu noyieid. [[poBoIHUKY B 3JIEKTPOCTATUYECKOM ToJie. JIM3IIeKTPUKHY B
anekTpudeckoM mnouie. [lonspuszanus nusnekTprukoB. [loTeHInanbHOCTh 3IEKTPOCTATHYECKOTO MOJIS.
[ToTeHuman 1 pa3HOCTh MOTEHIUATIOB. DNEKTPOEMKOCTh. KOHIEHCATOPBI. DHEPTHUsl INEKTPHUIECKOTO
M0JIsl KOH/IEHCATOopa.

HocTossnubIi J1eKTpUYeckuii TOK. Cuna Toka. 3akoH Oma 15 yuacTtka nenu. ConpoTUBIIEHHUE.
Onektpuueckue nenu. [locnenoBarensHoe U napajiebHOE COEAMHEHNE TPOBOAHUKOB. PaboTa
MOIIIHOCTh TOKA. DJIEKTPOABMKYIIAsA cuiia. 3akoH Oma Jij1sl TOJIHOM LETH.

DJIeKTPUYECKHH TOK B PA3JIMYHBIX Cpeax. DJIEeKTPUUECKUM TOK B MEeTallJlaX. 3aBUCUMOCTh
COTMPOTHUBIICHUS OT TeMmepaTypbl. CBepxnpoBoauMocTb. [TonynpoBoanuku. CoOOCTBEHHAS U
MpUMECHask MPOBOAUMOCTH MOJIYIPOBOAHUKOB, p — n nepexo. [lonynpoBoaHUKOBBIE MTPUOOPHI U UX
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npuMmeHenue. [loaynpoBoaHUKOBBIN AMO. TpaH3UCTOP. DIEKTPUUECKUM TOK B )KMJIKOCTSX.
DJIEKTPUUYECKUH TOK B BaKyyMe. DJIEKTPUUYECKHU TOK B razax. [lmazma

11 knacc

MaruautHoe noJsie. Bzanmoseicteue TokoB. MaruutHoe noje. Maaykius marautHoro nosst. Cuiia
Awmmnepa. Cuita Jlopenia. MaruuTHble CBOMCTBA BELIECTBA.

DJIeKTPOMArHuTHasi MHAYKIHUs. OTKPBITHE JIEKTpOMarHuTHON uuaykuuu. [Ipasuno Jlenna.
DIIeKTPOU3MEPUTEIbHBIE TPHOOPHI. MarHUTHBIN MTOTOK. 3aKOH 3JIEKTPOMAarHUTHOW WHTYKIIUH.
Buxpesoe anexrpuyeckoe nosie. CaMonHayKuus. THIyKTUBHOCTb. DHEPIUsS MarHUTHOI'O TOJIS.
MarnuTHble CBOMCTBA BEIIECTBA. JIEKTPOMArHUTHOE IOJIE.

JeMoHcTpanun MaruutHoe B3auMOAEWCTBHE TOKOB. OTKJIOHEHME JJIEKTPOHHOIO IydKa
MarHuTHBIM 110J€M. MarHuTHbIe CBOMCTBA BeLIECTBA. MarHuTHas 3anuch 3ByKa. 3aBucumoctb JJ[C
WHIYKIUA OT CKOPOCTHM U3MEHEHHS MAarHUTHOro MmoToka. 3aBucumocth DJIC caMOMHAYKIHMH OT
CKOPOCTH U3MEHEHHUSI CUJIbI TOKA U UHIYKTUBHOCTH IPOBOJHHUKA

Jlabopamopusie padomot

6./3ydenue nociaen0BaTeNbHOTO U MapalIeIbHOTO COSTUHEHUI TPOBOTHUKOB.

1. Nzmepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.
8. Omnpenenenue 3apsana dJI€KTPOHA.

9. Habumtonenue neiicTBUsi MarHUTHOTO MOJISL HA TOK

10.  M3yueHue sBIECHUSA 3JIEKTPOMArHUTHON MHIYKLUH.

5. Kosieoanus u BoJtHbI (36 1)

Mexanuyeckue kojedanusi. CBoOoHbIe KoeOanus. Marematudyeckuili MasiTHUK. ["apmMoHnueckue
KosiebaHus. AMILIUTY1a, IEpUOJ], YacToTa U ¢a3a Koaedanuil. BeinyxieHHble Konebanus. Pesonanc.
ABTOKOIE0aHMS.

JjekTpruuyeckue koJebdanusi. CBoOogHble KosiebaHus B KojebaTenbHOM KoHType. [lepuon
CBOOOJHBIX  DJJEKTpUUECKUX KoyieOaHuil. BbiHyxkaeHHole konebanus. I[lepemeHHbI — 3iek
TPUYECKUN TOK. AKTUBHOE CONPOTHUBIIEHHE, EMKOCTh U MHAYKTUBHOCTb B LIEMH IIEPEMEHHOIO TOKA.
MonHoCTh B 1IN NEPEMEHHOTO TOKA. PE30HaHC B 3JIEKTPUYECKON LIETIH.

Mexanu4deckue BOJHBI. 3BYK. BonHoBble siBiieHus. [lonepeunsie u mpoaoipHble BOJHBL [[nnHa
BOJIHBI. CKOpPOCTh pacHpoCTpaHEHUs BOJIH. YpaBHeHue Oeryieil BojHbl. CTosSuMe BOJHBI Kak
cBOOOHBIE KosebaHus Ten. BomHbl B cpeze. 3BykoBble BOJHBI. CKOpOCTh 3ByKa. My3bIKalbHbIE
3BYKHM U IIyMbl. 'pOMKOCTb, BbICOTa U TeMOp 3ByKa. M3nydeHue 3Byka. YIbTpa3ByK U MHPPA3BYK.
Wntepdepentust BonH. Ilpunnun IroiireHca. 3akoH oTpaxkeHuss BOJH. [IpenomieHue BOJH.
Judpaxus BoH.

DJIEKTPOMarHuTHbIe BOJHBI. CBS3b MEXIy INEPEMEHHBIM DJIIEKTPUYECKUM M IEPEMEHHBIM
MarHuTHBIM ~ TIOJISIMH.  DJEKTPOMAarHUTHOE ToJie. DJIeKTpOMarHuTHas BojiHA. M3mydyenue
JIEKTPOMAarHUTHBIX BOJIH. DHEPIUsl JEKTPOMAarHUTHON BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Nzo6perenne paano A. C. IlonoBeiM. IlpuHnunbel paguocBsizu. AMITTUTYIHAs MOIYJSIUS.
HerextupoBanue. Paguonpuemuuk. Pacripocrpanenue paauosoiH. Paguonokanus. Tenesunenue

JemoncTpanun. CBoOOAHBIE AJIEKTPOMArHuWTHBIE KojeOaHusa. OcuuwuiorpaMma MepeMEHHOTOo
Toka. KoHgeHcarop B nenu nepeMeHHoro Toka. Karymika B 1enu nepeMeHHOro Toka. PezonaHnc B
MociieI0BaTeNbHON 1enu nepeMeHHoro Toka. CrokeHue rapMmMoHudeckux KoseOanuil. ['enepatop
nepeMeHHoro toka. Tpancdopmarop. MznydeHue u npuem 3J1eKTPOMarHuTHBIX BOJH. OTpaxeHue u
IIpeJIOMJIEHUE AIEKTPOMArHuTHhIX BOJH. MHTepdepenuus u nudpakuns 3JeKTPOMAarHUTHBIX BOJIH.
[Tonspuzanuss >IEKTPOMAarHUTHBIX BOJH. Moaynsauuss M JE€TEKTUPOBAHUE BBICOKOYACTOTHBIX
AIIEKTPOMArHUTHBIX KoJieOaHui. JleTeKTOpHBIN paJuoNpHEMHHUK.

JlabopaTopnasi padora

11. Ornpenenenne yCKOPEHUs: CBOOOTHOTO TAJIEHUs C TTOMOIIBIO MasiTHUKA.

6. Ontuka (18 yacoB)
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Pa3Butue B3ris10B Ha IPUPOY CBETA.

I'eomerpuueckasi ontuka. Ceerobie ayun. Potomerpusa. Cuna cBera. OCBEIEHHOCTh. SPKOCTb.
@ortometpel. [lpunmun @Pepma. 3akoH oTpakeHus cBera. Cdepuueckoe 3epkano. 3akoH
npenomiieHusi ceera. [lonmnoe otpaxenue. IlpenomieHue cBera Ha cdepuyecKoil MOBEPXHOCTH.
JInnza. ®okycHoe paccrossHHEe W onTudeckas cwia JuH3bl. Popmyna nuH3bl. IlocTpoeHue
n3o0pakeHus, naBaeMoro JmH30W. Hepocratkm muH3. @Doroammapar. [ma3z. Ouku. Jlyma.
Muxkpockomn. Teneckorr.

CaetoBble BoHbI. CkopocTh cBera. Jucnepcus cBera. MuTepdepenmus ceera. KorepeHTHOCTD.
Jmuna cseroBoii BonHbl. Konbua Hetorona. udpakuus csera. Audpaxius Dpenenst Ha MPOCTHIX
oobekTax. Judpakuus Ppaynrodepa. Judpaknuonnas pemerka. Paspemaromas crnocoOHOCTh
MHKpOCKOIa M Teneckona. IlomepeyHocTs cBeTroBbIX BOJIH. [lonsipusanusa csera. IlonmepedHocTs
CBETOBBIX BOJIH U AJICKTPOMAarHUTHasl TEOPHsI CBETA.

N3ayuyenne u cnektpsl. Microunuku cBeta. CIEeKTphI U CIIEKTpalIbHbIE annapaThl. Bujabl cekTpos.
Crnextpanbublii aHanus. WudpakpacHoe u ynbTpaduoieToBOe H3JIyueHUs. PEeHTreHOBCKuEe JTydH.
[Ikana 371eKTPOMarHUTHBIX U3JIy4YE€HUH.

JdemoncTpanun. CBoOOAHBIE 3JIEKTPOMAarHuTHbBIE KojeOanusa. OcuuwuiorpaMma MEPEMEHHOTO
Toka. Kongencarop B nenu nepemeHHoro Toka. Karymika B 1menu nepeMeHHOro Toka. Pe3oHaHc B
[OCJIEI0BATENbHON 1eNU IepeMeHHoro Toka. ClokeHue rapMmMoHudeckux Kosebanuil. ['enepatop
nepeMeHHoro toka. Tpancopmarop. MznydeHue u npuem 31€KTPOMarHuTHbIX BOJIH. OTpaxeHue u
IPEJIOMIICHUE DIIEKTPOMArHUTHBIX BOJH. MHTepdepeHus n qudpakiuus IeKTPOMAarHUTHBIX BOJIH.
[Tonsspu3anust >JIEKTPOMAarHUTHBIX BOJH. Moaynsauus M JE€TEKTUPOBAHUE BBICOKOYACTOTHBIX
AIIEKTPOMAarHUTHBIX  KojeOaHuil.  JleTeKTOpHbI  paguonpueMHUK. HHTepdepeHuus cBerta.
Hudpakuus csera. IlomHOoe BHyTpeHHee oTpakeHHe cBera. [lonydeHue crekTpa C IMOMOUIbIO
npusmel. [lonmydyeHue cnekTpa ¢ mnomouplo audpakuvoHHoW pemietku. llonspusanus cserta.
Cnexrpockon. ®ortoannapar. [Ipoekunonnslii annapat. Mukpockorn. JIyna Teneckon

JlabopaTopHbie padoThI

12. V3mepenwue mokazaTesst MPETOMIICHUS CTEKIIA.

13.  OnpeneneHue onTHYECKOM CHIIBI U (POKYCHOT'O PACCTOSHUS COOMpArOILEeH JINH3BI.
14.  H3mepeHue AIMHBI CBETOBOW BOJIHBI.

15.  HaOmonenue nntepdepeHunu 1 AudpaKkum cBeTa.

16.  HaGmromeHue CIUTONIHOTO U JINHEHYATOTO CIIEKTPOB.

7. OCHOBBI TEOPHH OTHOCUTEIbHOCTH (4 1)
HOCTyJIaTH TEOPUU OTHOCUTENIBHOCTH. [IpmHumn otHocutenpHOocTH OMHIUTENHA. IlocTosHCTBO
ckopocTH cBeTa. [IpocTpaHCTBO 1 BpeMsl B ClIEUAIbHON TEOPUH OTHOCUTEIBHOCTHU. PensiTuBuCTCKast
nuHamuKa. CBs3b Macchl U DQHEPTHUU.

8. KBanroBas ¢usuka (40 u)

CaetoBble kBaHThI. [leiicTrBue cBera. TermmoBoe nznyuenue. [loctostanas [lnanka. @oTosddekr.
VYpaBuenue DiiHmreitHa 11 porodddexta. @otonsl. OnbiThl Jlebenesa n Basuiona.

AtomHas ¢puszuka. KBanToBas teopusi. CiexrpajibHble 3aKkOHOMEpHOCTH. [limaneTapHas Mozensb
atoma. Omneitel  Pesepdopma. Iloctynmaret bopa. Mogens aroma Bomopona 1o  bopy.
OKCIIEpPUMEHTAIBHOE JIOKA3aTEIbCTBO CYIIECTBOBAHMS CTAallMOHAPHBIX COCTOSHMHU. TpynHOCTH
teopun bopa. KopnyckynsapHoBoiaHoBoi ayamusM. @opmyna ne  bpoist.  CoorHomeHue
HeomnpeaeneHHoctel  ['eiizenOepra.  CraTUCTHYeCKMH ~ XapakTep  KBAaHTOBOM  MEXaHMKH.
MHuoroanexkrponssie atoMbl. [Ipunnun [Taynu. KBanToBble ncTounuku csera — nasepsl. [lonsatue o
HEJIMHEHHOM OITHKE..

®du3nka aToMHOro sApa. MeToapl perucTpanuu 3JIEMEHTAPHBIX YacTull. PannoakThBHBIE
IpeBpalleHys. 3aKOH pPaJMOaKTUBHOIO paclaja M €ro craTUCTUYecKui xapakrep. IIpoTonHO-
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HEUTPOHHAsT MOJIENIb CTPOEHUSI aTOMHOro siapa. Jledhekt macc U sHeprusi CBA3M HYKIOHOB B Sifpe.
[enenue u cunTe3 saep. SaepHas sHEpreTuka.

JJjieMeHTapHble YacTHlbl. Tpu 3Tana B pa3BUTHH (U3UKU IJIEMEHTAPHBIX 4YacTHil. OTKpbITHE
no3uTpoHa. AHThyactuubl. OTKpbITHE HeWTpoHa. [IpomexxyTouHble OO030HBI — MEPEHOCUHKHU
cnabpix B3aumozeicteuil. KBapku. BzaumoneiictBue kBapkoB. ['11H0OHBI.

HemoncTpauuun  Dorordpdexr. Jluneiuarsie  crmekTpsl  uanydeHus. Jlazep.  Cuerumk
noHnzupyromux yactuil. Kamepa Bunbcona. @otorpaduu TpeKoB 3apsHKEHHBIX YaCTHII.

JlabopaTopnasi paGora
17. H3yueHue TpEeKOB 3apsyKEHHbBIX YACTHII.

9. 3HayeHune (PU3UKM JIsl IOHUMAHUSA MHPA W Pa3BUTHA NMPOU3BOAUTEIbHBIX CHJI 00lIeCTBa
(24.)

Enunas ¢usnveckas kaptuHa mMupa. OyHnameHTambHBIE B3auMojeicTBusa. dusnka W HaydHO-
TexHU4YecKas peBoaonusa. Ousuka u KyapTypa.

10. IIpaktuxym (28 4.)

3. TemaTn4yeckoe NJIAHHPOBaHHE
No Tema Yacel
10 knacc 3
®u3MKa Kak HayKka. MeTogbl Hay4HOro NO3HAHUA NPUPOLbI
2 MexaHnka 68
2.1 KuHemaTtuKa 15
2.2 Jlunamuka 22
2.3 3aKOHBI COXpaHEHHS 14
2.4 JIBuxkeHHe TBEPJbIX Tel U 1e(OpPMUPOBAHHBIX Tell 14
3 MonekynapHaa ¢usmuka. TepmogmHammKa 51
3.1 OCHOBBI MOJIEKYJIIPHON (PU3UKHU 20
3.2 OCHOBbI TEPMOANHAMUKM 13
3.3 BzanMHOe TpeBpaleHue JKUIKOCTeH 1 ra30B. TBepabie Tena 14
4 dNeKTPogUHAMMKA 48
4.1 dneKTpocTaTuKa 16
4.2 3aKOHbl NOCTOAHHOTO TOKa 15
4.3 DNeKTpUYecKuii TOK B Pas/IMYHbIX cpeaax 16
11 kaace
4 DJIeKTPOANHAMHKA ( MPOI0JIKEHHE) 22
4.4 MarHuTHOe noJsie TOKOB 8
4.5 3neKkTpomarHuTHan NHAyKUuA 12
4.6 MarH1UTHble CBOMCTBA BeLLLecTBa 2
5 KonebaHusa 1 BoNHbI 36
5.1 MexaHun4yeckune KonebaHuma 13
5.2 dnekTpryeckme KonebaHus 9
5.3 MexaHun4yeckue BO/HbI. 3BYK 7
5.4 SneKTpoMarHuTHbIE BO/IHbI 7
6 OnTtuka 22
6.1 l’eomeTpuyeckasa onTuka 10
6.2 CBeTOBblE BONHbI. M3n1y4eHUs n cnekTpbl 8
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6.3 OCHOBbI TEOPUM OTHOCUTENILHOCTH 4
7 KeaHTOBas ¢pusmka 40
7.1 CeeToBble KBaHTbI. [leicTBMUA cBETa 12
7.2 ATomHas pusmka. KBaHTOBas Teopus 11
7.3 d13MKa aToMHOro aapa 13
7.4 dnemeHTapHble YacTULbl 4
8. 3HaveHune PU3NKH /115l MOHUMAHUSI MUPA U Pa3BUTHSA 2
NMPOU3BOUTEIbHBIX CHJI 00IIECTBA
9 IIpakTukym (11 kaacc) 25
10 Pe3epB 23

Yu4edoHOo — MeTOAMYECKOE 00ecTeueHne:

1. KomruiekT y4eOHHKOB Jis KJIaccoB (pusnko-maremaTudeckoro npoduist: dusuka.Mexanuka. 10 kinace (mox
penakuueii I'. 5. Msakumiesa), @usuka. Monexynspnas ¢usnka. Tepmoannamuka.10 xiace I'. 5. Msikuiesa u A. 3.
CunsikoBa, Ousnka. dnektponunamuka. 10-11 knacceer I, 5. MskumeBa,A. 3. Cunskosa u b. A. Cno6oackosa, dusuka.
Konebanus u Bonubl. 11 kmace I, 5. Mskuiesa, A. 3. Cunsikoa, @usuka. Ontuka. Ksanrosas ¢usuka. 11 xmace I'. 5.
Msxkunmesa, A. 3. CHHAKOBA.
A.I1. PervkeBny, COopHIEK 3a1a4 1o ¢usuke, M., [Ipocsemenmne, 2017
3. Caypos 0. A. ®uzuka. [Toypounsie pazpadorku. 10 kmacce: mocobue s yunrenei odmeodpa3oart. yupexaenuii / 1O.
A. CaypoB. — 2-e m31., mepepad. — M. : [Ipocsemenue, 2010
4. MapoH A.E., Mapon E.A. ®uszuka 10,11 knaccer. [lugaktunaeckue Marepuaisl.- Ipoda, 2004..
5. Tap¢enrbeBa H. A Coopuuk 3anau no ¢usuke. 10—11 knaccel : mocodue s yuaruxcs o01eoopa3onar.
yupexaeHuit : 0a30Bblii ¥ mpoduibHbli ypoHu / H. A. [TapdpentheBa. — 3-e uzn. — M. : IIpocseruenue, 2010.
6..dusuka «MeTonsl pelienus Gpusndeckux 3anau» Macrepckas yuureins/ H.M.3opun. — M.: BAKO, 2007.
7. Anppromeukut C. M. ®usuka. « KOHCTPYKTOP» CaMOCTOSTENBHBIX H KOHTPOJbHBIX paboT. 10-11 kiaccel: mocobue amst
yuuTeneit odieodpasopar. yupexaeuuii / M.: [Ipocsemenue, 2010.
8.®poHTanbHBIe TabopaTopHbie paboThl o Gu3nke B 7-11 kimaccax o01eodpa3oBaTeNbHBIX yupexaeHusx: Ku. mis
yuautens / B.A. Bypos, FO.1. luk, b.C. 3BopsikuH u 1p.; mox pen. B.A. Byposa, I'.I'. Hukudoposa. — M.: I[IpocBerenue:
Vue6. nmurt., 1996.
9.¥Yrnyomennoe m3yuenue gusnku B 10-11 kmaccax: Ku. {ns yaurens / O.®. Kadapaun, C.11. Kabapauna, B.A. Opnosa. —
M.: IIpocseuienue, 2002.

N

DJIeKTPOHHbIE pecypchbl:

1. PeruonHanpHas aBTOMaTH3UpOBaHHAS HHMDOpMaIMoHHAs cicTteMa «Meauarekay: http://media.lokos.net/

Enunas xomsekius nudpoBsix 06pazoBaTenbHbIX pecypcos: http://school-collection.edu.ru

3. ®wusuka: popmyssr: http://www.ucheba.ru/referats/20634.html

4. HHTepHeT- TeXHOJIOTHH B 00pa3oBaHny. DJIEKTPOHHbIC yueOHUKH 1o (usuke: http://www.curator.ru/e-
books/physics.html

5. http://www1.ege.edu.ru/ OdurmansHbIii HHPOPMAIIMOHHBIN TOPTAT €ANHOTO FOCYAAPCTBEHHOTO YK3aMEHa.

6. www.fipi.ru OdunuansHelii caiit @eepanbHOr0 HHCTUTYTA MEJArOTMYECKUX H3MEPEHHIA.

7. DIexkTpoHHOE MpHIoKeHHEe K yueOHuKy DOusnka: yaeoHuk s 10 xiracca o0meodpa3oBaTenbHBIX yupeskaennit / .51
Msxkues, b.b. Byxosues, H.H. Cotckuii.

8. DrextpoHHOE MpHUIIOKeHHEe K yueOHnKy dusnka: yaeOHuk jurs 11 kinacca o6meodpa3oBaTenbHbIX yupexxaenuit / 5.
Msxkues, b.b. Byxosues, H.H. Cotckuii.

9. http://class-fizika.narod.ru
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