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1. TIOACHUTEJIbHASA 3AITNCKA

Pabouas mporpamMMa COOTBETCTBYET (eiepalbHOMY KOMIIOHEHTY ['ocy1apcTBEHHOr0 00pa30BaTeIbHOr O CTaHIapTa CPEIHEro 0011Iero oopa3oBaH us Mo
¢usuxe. [Ipu cocraBnenun paboueil mporpaMmbl HCIIOJIb30BaHa IPUMEPHAs IporpaMMa CpeiHero (IoJHOoro) oomero oopa3zoBanus Mo GU3UKe 15
6a3oBoro ypoBHs (mucbMo /lenapraMeHTa rocyJapcTBEHHOM MOJMTHKH B 00pa3oBaHuM MuHHCTEpCcTBA 00pazoBanus u Hayku Poccun ot 07.07.2005
Ne 03-1263), nporpamma no ¢usuke a1g 10-11 kmaccoB 061eo0pazoBaTeNbHBIX yupekIeHHH (0a30BbIi U MPOGUIBHBIN YPOBHH) (aBTOPHI
B.C.[JanromenkoB, O.B.Kopmynosa). OOIT MBOY COIII Ne 74.

[Iporpamma opuentupoBana Ha yueouuk I'.51. Mskumes, b.b. Byxosues, H.H. Corckuit «®usuka 10 knacc: yaeOHUK 47151 00111e00pa30BaTEIbHBI X
yupexaeHuil: 0a30Bbli U IpoduiIbHbINA ypoBHUY, «IIpocBemenuer, 2010, «®Puzuka 11 kiacc: yueOHUK A1 00111€00pa30BaTENbHBIX YUPEKICHUMN:
0a30BbIi 1 POGUIBHBIN YpoBHUY, «IIpocBemenuey, 2010.

[Tporpamma paccuntana Ha 0a30BbIi ypoBeHb uzydenus ¢usuku (70 — 10 kmacce, 70 — 11 kiacce, 2 yaca B HEZIEH0).

2. YYEBHO-TEMATMYECKMI IIJIAH 10 KJIACC (70 u.)

Ne TEMA Bcero | NeoJl.P. Ne MNnaHnpyemoble pesynbTaTbl
yacoB K.P. (B cootBeTcTBMM ¢ PIOC)
70 6 7 MpeameTHble pe3ynbTaThbl
yyA
1 BBEAEHME 1 - HaBaTB OIMPCACICHUA ITOHATHUAM: 0a30BbIE (1)I/ISI/I‘IGCKI/IC BCJIIMYNHBI, (1)H3H‘1€CKPII>1 3aKOH,

Hay4Hasl TUTIOTE3a, MOJIETh B (PU3UKE U MUKPOMHUPE, FIEMEHTapHAs YaCTUIIA,
byHIamMeHTalIbHOE B3aUMO/ICH CTBUE;

- Ha3piBaTh 0a30BbIe U3UYECKIE BETUYHHBI, KPATHBIE U TOJIbHBIC €IUHULIBI, OCHOBHBIE
BHJIbI YHIaMEHTAJIbHBIX B3aUMOACHCTBUI. X XapaKTepuUCTHKHU, PaNyC JICHCTBUS;

- JlenaThb BBIBOJBI O TPAHUIIAX IPUMEHHUMOCTH (GUZNIECKUX TEOPHIA, UX
MIPEEeMCTBEHHOCTH, CYIICCTBOBAaHUH CBS3EH M 3aBHCUMOCTEH MKy (PU3NIECKUMHI
BEJIMYMHAMU;

- UatepnpernpoBath Gu3nyecKyo HHPOPMAIINIO, MOTYIECHHYIO U3 IPYTUX UCTOYHUKOB




MexaHUKa

29

KnHemaTumkKa
MaTepuanbHOM
TOYKM

10

- JlaBaTh onpeeneHns NOHIATUAM: MEXaHUUYECKOe IB)KEHNE, MaTepuaibHas TOUKa,
TEJIO OTCYETA, CHCTEMA KOOPAMHAT, PAaBHOMEPHOE MPSIMOJIMHEIHOE ABUKEHUE,
PaBHOYCKOPEHHOE U PaBHO3aME/JIEHHOE IBUKEHHUE, pAaBHOIIEPEMEHHOE IBUKEHUE,
NEepUOINYECKOE (BpallaTeIbHOE) IBUIKEHUE;

- Mcnonp30BaTh AJis ONMKMCAHUS MEXaHUYECKOTO JBUKEHHS KHHEMAaTUYeCKHe BeNNYNHBIL:
paauyc-BeKTOp, IepeMelleHue, Iy Th, CPeIHss IyTeBas CKOPOCTh, MTHOBEHHAs U
OTHOCHUTEJIbHAs! CKOPOCTb,, MTHOBEHHOE M LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, TIEPUO]I,
4acToTa;

-Ha3bIBaTh OCHOBHBIE NOHATHUS KUHEMATHKH;

- BocipouzBoauTts onbITel ["anumest 15t u3ydeHus: CBOOOHOT O MaieHHsl TeJl, ONUChIBATh
9KCIIEPUMEHTHI 110 U3MEPEHUI0 YCKOPEHHs CBOOOIHOrO MaJIeHNUS;

-7ieNaTh BBIBOJBI 00 OCOOCHHOCTSAX CBOOOIHOTO MAJACHHUS T B BAKYYME U B BO3YXE;
-IPUMEHSTH [10JIyYEHHbIC 3HAHUS B PEIICHUH 3a/1a4.

AdWHammKa
MaTepuanbHOM
TOYKM

- JlaBaTb onpeneneHus NOHATUAM: HHEpLMAIbHas U HEMHEpIMaIbHas CUCTEMA OTCUETA,
WHEPTHOCTB,

CHJIA TSKECTH, CUJIA YIIPYTOCTH, CHJIa HOPMAJIBHOM PEaKLUH OIOPHI, CHJIA HATSYKCHHUS.
Bec tena, cuna TpeHus OKOs, CUJIa TPEHUS CKOJIbKEHUS, CUJIa TPEHUS KA4CHUS;

- @opMynMpoBaTh 3aKOHBI HbIOTOHA, MPUHIIUI CYNIEPIIO3ULIUN CUJI, 3aKOH BCEMUPHOIO
TATOTEHMS, 3aK0H ['yKa;

- OnmceiBath onbIT KaBenauIa 1o N3MepeHUI0 TPaBUTALIMOHHOM TOCTOSHHOM, OIIBIT 110
COXPAHEHUIO COCTOSHUS MOKOs (OIBIT, TOATBEPHKAAIOLIMNA 3aKOH HHEPLUH), IKCTIEPUMEHT
110 U3MEPEHUIO TPEHUS CKOJIbKCHHUS;

- JlenaTs BBIBOJBI O MEXaHU3ME BO3HUKHOBEHUS CHIIBI YIIPYTOCTH C IOMOILBIO
MEXaHUYECKOU MOJEIIN KPUCTAILIA;

- [IporHo3upoBaTh BIUSHUE HEBECOMOCTU Ha IIOBEAECHUE KOCMOHABTOB IIPU JIIMTEIBHBIX
KOCMUYECKUX I0JIETAX;

- [IpuMEHATH MOTy4YEHHBIE 3HAHUS U1 PELLIEHUs 3a/1a4.




3aKOHbI
COXpaHeHuA

10

- I[aBaTB OonpeaAcCICHUS MMOHATHUAM: 3aMKHYTasd CUCTEMA; PCAKTHUBHOC ABUKXCHUC,
YCTOWUYMBOE, HEYCTOMYMBOE, 0€3pa3IMYHOE PABHOBECHS; TOTECHIIUATIHHBIC CHIIBI.
KoncepBatuBHas cuctema, abCOIIOTHO YIIPYTUid U a0COJIIOTHO HEYNIPYTUH yiap;
(GU3NYIECKIM BEIMIMHAM: MEXaHU4ecKasi padoTa, MOITHOCTh, SHEPTHsl, TOTEHIIUATbHAS,
KHHCTUYCCKAasA U MMOJHAA MCXaHUYCCKAasl SHCPIrusl;

- QOopMyIMpPOBATh 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTHUH C YYETOM I'PAHUI] UX
MPUMEHUMOCTH;

- JlenaTh BBIBOJBI M YMO3AKJIIOUEHUS O TPEUMYIIIECTBAX HCIOIb30BaHUS
SHEPreTUYECKOro MOJAX0/1a MPH PEelIeHUH! psijia 3a1a4 TUHAMHUKU.

MonekynapHasa
dusumka

18

MoneKkynapHo —
KMHeTn4YecKan
TeopuA

naeasbHoro rasa.

CsouncTBa rasos

- JlaBaTh onpeaeneHus MOHATHIM: MUKPOCKOIIMYECKNE U MAKPOCKOIMUYECKHE
IapaMeTphl; CTAllMOHAPHOE PAaBHOBECHOE COCTOsIHUE rasza. Temmnepartypa rasa,
a0COTIOTHBIN HOJIb TEMITEPATYPBI, H30IMPOIIECC; M30TEPMUIECKUH, N300apHBI 1
M30XOPHBIN ITPOLIECCHI;

- Bocnpon3BoiuTh OCHOBHOE ypaBHEHUE MOJICKYIISIPHO-KUHETUYECKON TEOPUHU, 3aKOH
Hanvrona, ypaBHenue Knanelipona-Menpeneesa, 3akoH ['eli-Jltoccaka, 3akon [laps.
- GopmMynrpoBaTh yCI0BUA UJI€AILHOTO Ta3a, OMUCHIBATH SIBJICHUS MOHU3AIUH;

- KCIIOJIb30BaTh CTATUCTUYECKUI MOAXO/ JJIs1 OMUCAaHUS IOBEJECHUS COBOKY THOCTHU
0OJBIIIOr0 YK CIIa YaCTHIL, BKITIOUAIOUTNI BBEIEHHE MUKPOCKOIIUY €CKUX U
MAaKpOCKOMUYECKUX IMapaMeTPOB;

- OnuceIBaTh JEMOHCTPALIMOHHBIE HKCIIEPUM EHTBHI, 103BOJISIIOLINE YCTAHABINBATD JJIs
ra3a B3avMOCBSI3b MEX]y €ro JaBJIeHHEM, 00bEMOM, MaCCOi U TeMIIepaTypoii;

- OOBSICHATH Ta30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KUHETHYECKON TEOPHUH.

- [IpuMeHATh MoTy4YeHHbIE 3HAHUS ISl O0BSICHEHUS SBJICHUM, HAOII0AaeMBIX B TPUPOJIE
U B OBITY.

OcHoBbI
TepMognuHaMUKK

- JlaBaTbh onpeeneHns NOHITUAM: TeNJI000MEH, TeIIOU30JMPOBaHHAS CHCTEMA,
TEIJIOBOM JBUTATENh, 3aMKHYTBIHM LUK, HEOOPaTUMBIH Mporecc; GU3nUecKUX BeJINIHH:
BHYTPEHHSISI SHEPI'Hsl, KOJIMUECTBO TEIJIOThI, KOA(GPHUIIMEHT MOJIE3HOTO AW CTBUS
TEMNJIOBOrO JIBUTATEJIs.




- @opMyIMpOBaTh MEPBBIA U BTOPOM 3aKOHBI TEPMOJIUHAMUKH;

- OOBSICHATH 0OCOOEHHOCTh TEMIIEPATYphl KaK MapaMeTpa COCTOSHUSI CUCTEMBI;

- OnuceIBaTh ONBITH, WLIOCTPUPYIOUIME U3MEHEHNE BHYTPEHHEH SHEPrUH IIPH
COBEPILEHUU PabOTHI;

- Jlenate BBIBOABI O TOM, YTO siBJIeHHE AU PY3UN SBISIETCS HEOOPATUMBIM IIPOLIECCOM;
- [TpuMeHATh NPHOOPETEHHBIE 3HAHUS 110 TEOPUH TETJIOBBIX IBUTaTENIEH 11
PaLMOHAJIIBHOTO IPUPOOIOIb30BaHUA U OXPaHbl OKPY>KAIOIIEH CPEIBbI.

CBoucTBa TBEPAbIX
Ten, XNAKOCTEN U
rasos.

- JlaBaTh onpeseneHust MOHATHSIM: MOJIEKYJIa, aTOM, «PEaIbHBIN ra3y, HACHIILCHHBIH Map;
- [ToHuMath cMbICI BEJIMYMH: OTHOCUTENbHAS BIAXXHOCTD, ApIUAILHOE IaBIICHUE;

- Ha3pIBaTh OCHOBHBIC TIOJIOKEHUSI H OCHOBHYIO (PH3UYECKYIO MOJICITh MOJICKYIISIPHO -
KHHETHYECKON TEOPHH CTPOCHUS BEIICCTBA;

- KimaccuguimpoBaTh arperaTHbie COCTOSHUS BEIIECTBA;

- XapakTepu30BaTh U3MEHEHHE CTPYKTYPbI arperaTHbIX COCTOSHHI BEIIECTBA MPH
(ha30BBIX MTEPEex0/Iax;

INeKTpoauHaMMKa

20

DNeKTpoCTaTHKa

- JlaBaTh onpeAeeHus MOHIATUSIM: TOYCUHBIN 3apsijl, JIEKTPU3aLMS Tel. DJIEKTPUY €CKU
M30JMPOBAaHHAS CUCTEMA TEJN, JIEKTPUUECKOE I10JI€, TMHUN HANPSKEHH OCTH

AJIEKTPUY ECKOT0 MOJIsI, CBOOOIHBIC U CBSI3aHHBIE 3aPSAbI, TOJISIPU3AIIUS IUIICKTPUKA;
(bu3MUeCcKNX BEIIMYUH: JIEKTpUUECKHi 3apsia. HanpsskeHHOCTh 3IeKTPUUEeCcKOro moJis,
OTHOCHUTEIbHAS AUAJIEKTPUUECKAs] IPOHULIAEMOCTh CPEJIbI;

- @opMyIMpPOBaTh 3aKOH COXPAHEHUs AJIEKTPUUECKOr0 3apsAa, 3akoH KyiioHa, rpaHuIbl
UX IPUMEHUMOCTH;

- OnuchIBaTh JEMOHCTPAIIMOHHBIE IKCITEPUMEHTHI 110 IEKTPU3ALUU TET U OOBSICHATH UX
PE3YJIBTAThI; OMUCHIBATH IKCIIEPUMEHT 10 U3MEPEHUIO AIEKTPOEMKOCTH KOHJICHCATOPA;

- IPUMEHSATH MOTyYEHHBIC 3HAHUS JUI 0€30MacHOr 0 UCIO0JIb30BaHUs OBITOBBIX TPHOOPOB
Y TEXHUYECKUX YCTPOUCTB.

3aKOHbI
NOCTOAHHOIO
3/IEKTPUYECKOTrO

5,6

- JlaBaTh onpeAeneHus MOHATHIM: JJIEKTPUUECKHUM TOK, TOCTOSIHHBIN DJIEKTPUYECKUI
TOK, MCTOYHHUK TOKA, CTOPOHHHUE CUJIbI, CBEPXIIPOBOAUMOCTD, JIbIPKaA, ITOCIIEI0BATEIbHOE
U MapajielbHOe COeAMHEHNE TPOBOAHUKOB; (PU3MUECKUM BeIHunHaM: cuia Toka, D/1C,
COIPOTHUBJICHUE MPOBOJHUKA, MOIIHOCTb 3JIEKTPUUECKOTO TOKA;




TOKa

- OOBSICHATD YCIOBHS CYIIECTBOBAHUS YJIEKTPUUECKOTO TOKA;

- OnuceIBaTh 1IEMOHCTPAIMOHHBIN OMBIT HA MOCJIEI0BATEIbHOE U MaPAJLICTbHOE
COEIMHEHHE MPOBOJHUKOB. TEIMIOBOE AEHCTBUE ANEKTPUUECKOT0 TOKA, Iepeaady
MOIITHOCTH OT UCTOYHUKA K TOTPEOUTENIO; CAMOCTOSTEIILHO IMPOBEICHHBINA IKCIIEPHMEHT
10 U3MEPEHUIO CHJIBI TOKA M HAIIPSKEHUSI C TOMOILBIO aMIIEPMETpa U BOJIBTMETPA;

- Ucnionp3oBath 3aKkoHbl OMa /1711 OTHOPOHOTO MTPOBOJHUKA U 3aMKHYTOM I1€MH, 3aKOH
Jxoynsi-JIenna st pacueTa 3JeKTPUUYECKUX LEMen.

INEeKTPUYECKUM
TOK B Pa3/IMYHbIX
cpenax

- [ToHuMaTe OCHOBHBIE MOJIOKEHUS IEKTPOHHON TEOPUHU POBOJIUMOCTH METAJUIOB, KakK
3aBHCHUT COIPOTUBIIEHHE METAJINYECKOTrO NPOBOAHUKA OT TEMIIEPATy Pbl

- OOBSCHATH YCIOBHS CYIIECTBOBAHUS JJIEKTPUUECKOIO TOKA B METaIJIaX,
MOJIYNIPOBOAHUKAX, )KUIKOCTAX U ra3zax;

- Ha3piBaTh OCHOBHBIE HOCUTEJIN 3apSAJI0B B METAJLIAX, )KUJIKOCTSIX, OJIYIIPOBOIHUKAX,
razax M ycJOBHs IIPU KOTOPBIX TOK BO3HUKAET;

- ®opmynuposats 3aKoH Dapajes;

- [IpumMeHaTh MoTy4YeHHbIE 3HAHUS JUISl O0BSICHEHUS SBJICHUM, HAOII0AaeMBIX B TPUPOJIE
U B OBITY.

peseps

nuTor

70

YUYEBHO-TEMATUYECKHUI IJIAH 11 KJIACC (70 4.)

Neo TEMA Bcero Neo Ne KP MNnaHupyemblie pesynbTaThbl
NP (B cooTtBeTcTBMM ¢ PIOC)
70 7 5
1 | dneKkrpoaunHamuka | 40
(npoponxkeHue)




MarHutHoe none

- JlaBaTb onpeenieHus MOHATUSM: MATHUTHOE B3auMojielicTBe. JIMHUY MarHUTHON WHIYKIINH,
OJTHOPOAHOE MarHUTHOE M0JIe, COOCTBEHHAS MHAYKIIHS; (PU3UUYECKUM BEIIMYUHAM: BEKTOP MarHUTE
WHAYKIUU. Bpamaronmii MOMEHT, MArHUTHBIN OTOK, CUJia aMIiepa, cuiia JIopeHa, MHAYKTUBHOC
KOHTYPa, UHAYKTUBHOCTh KOHTYpa. MaruuTHas MpoOHUIIAeMOCTb CPEbL;

- opmyHMpoBaTh MpaBUIO OypaBUMKa, TPUHIIUI CYNIEPHIO3UIIMHA MATHUTHBIX MOJIEH, TPABUIIO JICB(
pykH, 3aKoH Am1mepa;

- onuchIBaTh GyHIaMEHTaIbHbIC (PU3NYECKHUE OMBITH DpcTeaa u AMiepa;

- 3yuaTp nBH>KeHUE 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE;

- UccnenoBath MexaHu3M 00pa30BaHUs U CTPYKTYPY PaJUallMOHHBIX 10SICOB 3eMJIU, IPOTHO3UPOB
Y aHAJM3UPOBATH MX BIUSHUE HA KU3HEACITEIBHOCTD B 3¢MHBIX yCIIOBHSIX.

3I'IEI-(TpOMa FTHETU3IM

-/laBaTh onpeneneHus NOHATUAM: 3JIEKTPOMArHUTHasE MHAYKIMS, THAYKIIMOHHBIN TOK,
CaMOMHJYKIIMA, TOKU 3aMBIKaHUS U pa3MbIKaHU, TpaHC(HOPMATOP; GPU3NUECKUM BEINUMHAM:!

ko3 (hunmeHT TpaHchopmanuu;

- ®opmynupoBats 3akoH Dapanes, npasuiio JIeHna;

- OnuceIBaTh 1EMOHCTPALIMOHHBIE ONBITHI Dapasies ¢ KaTyIIKONH U MOCTOSHHBIM MarHuTOM, SIBJICHY
3NIEKTPOMAarHUTHOM MHAYKIIWH;

- [IpuBOANTE pUMEpPHI UCIIOIB30BAHNUS SBJICHNS 3JIEKTPOMATHUTHON MHIYKIIUHA B COBPEMEHHOM
TEXHUKE: J€TEKTOPE METAJIJIA 10 a3pOIOPTY, B [10€37€ Ha MarHUTHOM noayuke. berroBeix CBY -
neyax, 3aIicy ¥ BOCIIPOM3BEIEeHUH HH(OPMAIINH, a TAK)KE B TeHEpPAaTOpax NePEMEHHOr 0 TOKa.

MexaHunyeckme u
3/1IEKTPOMArHUTHbIE
KonebaHuA

18

- I{aBaTB OIIpCACIICHUS TOHATUAM! KOJIeOaTEIbHOE JBHUXCHUC, CBO6OI[HBI€ BBIHYXX/ICHHBIC KoJie0aH
PE30HAHC;
- OnuceIBaTh MEXaHUYECKHUE U SJICKTPOMArHuTHBIC KOJIeOaHUsL.

MexaHunyeckue u
3/1IEKTPOMATrHUTHbIE
BOJIHbI

- JlaBaTh onpejiesieHUs MOHATUAM: BOJTHOBOU NPOIECC, MPOAO0JIbHAS U TIONIEpEUYHas MEXaHU4ecKas
BOJIHA, IJIMHA BOJIHBI, MEXaHUYECKAsl U 3JIEKTPOMArHuTHas BOJIHA, IIJIOCKOMOJIApHU30BaHHAS
MEeXaHWYeCKas U JICKTPOMarHuTHas BOJIHA, IJIOCKOCTh MOJISIpU3aIiii, GPOHT BOJIHBI, JIyY,
PaanoCBsI3b, MOAYJISIUSA U IEMOAYJIISINS CUTHAA; GU3MYECKUM BEIMYUHAM: JUTMHA BOJHBI, TOTOK
SHEPruu, MIOTHOCTh MOTOKA YHEPIUH 3JIEKTPOMArHUTHON BOJIHBI, ”THTEHCUBHOCTD 3JIEKTPOMArHUTE
BOJIHEI,

- OOBSACHATH 3aBUCUMOCTDh HHTCHCHUBHOCTH 3JICKTPOMArHUTHOMN BOJIHBI OT PACCTOSHUS 10 HCTOYHH
W3JIYYEHHUS U €r0 YaCTOThI;




- OnuceIBaTh MEXAHU3M JABJICHHS 3JIEKTPOMAarHUTHOW BOJIHBI;
- KnnaccudumupoBaTh AMana3oHbl 4aCTOT CIIEKTPa IEKTPOMArHUTHBIX U3JTyUYCHHUH

OnTuKa 13 | No3,Ne4 - JlaBaTh onpenenaeHus MOHATUSIM: BTOPHYHBIE 3JIEKTPOMarHUTHBIE BOJIHBI, MOHOXPOMaTHYECKast
Ne5,No6 BOJIHA, KOT€PEHTHBIE BOHBI M HCTOHUKH, POCBETIICHHE ONTHKY;
-popMmynupoBath npuHUUI [ TolreHca, 3aK0H OTpa)K€HUsI BOJIH, 3aKOH MPEJIOMIICHHS;
- OOBSICHATD KAUECTBEHHO SIBJIEHUSI OTPAa)KEHUS U NPEIOMIIEHUS CBETA, SIBJICHHUE ITOJIHOTO
BHYTPEHHETO OTPAXKEHMUS;
-O nmuCBIBaTh JEMOHCTPAIMOHHBIE SKCIIEPUMEHTHI 110 HAOIIOACHHUIO SBJICHUN AUCIIEPCUH,
uHTephepeHInn U Uu(paKIuu CBETa;
- ZIeN1aTh BBIBOJIbI O PACIOJIOKEHUHU AU(PPAKIIMOHHBIX MUHUMYMOB Ha 9KpPaHE 32 OCBELICHHOM I1eE
KBaHTOBasA pu3MKa 28
U 31eMeHTbl
acTpodpusnku
dnemMeHTbl 2 - JlaBaTh onpeaesieHus MOHITUSAM: TOPU30HT COOBITHH. DHEprus MOKos Tela;
creumanbHol - ®opmymupoats nocrynatsl CTO u cneacTBus U3 HUX;
- Jlenate BBIBOJ, UTO CKOPOCTh CBETA - MAKCHMAaJIbHO BO3MOXKHAsI CKOPOCTh PACIIPOCTPAHEHMUS
Teopuu JIF000ro B3aMMOJEHCTBHUS;
OTHOCUTE/IbHOCTH - OLICHUBATh HEPTUIO MTOKOS YACTHII;
- OOBSICHITH YCIOBUS PU KOTOPBIX MPOUCXOAUT aHHUTHIISINS U POXKICHUE Maphl YaCTHUII.
DOTOHbI 4 - laBatb onpenenieHus MoHATUAM: GpoTodddexT, padboTa BeIxoaa, POTOAIEKTPOHBI, (POTOTOK,

KOPIYCKYJISIPHO-BOJIHOBOM JAyallu3M, SJHEPI€THUECKUI BBIXO, SJHEPr€TUUECKUNA YPOBEHb. DHEPrus
MOHM3AINH, TUHEHYAThIN CIEKTP, CIIOHTAHHOE M MHAYKIIMOHHOE U3JIy4eHHE, JIa3ep, UHBEpCHas
HACEJIEHHOCTh SHEPreTUYECKOIr0 YPOBHSI, METACTA0UIILHOE COCTOSTHUE;

-Ha3biBaTh OCHOBHBIE MTOJIOKEHUS BOJTHOBOW TEOPUU CBETA, KBAHTOBOM runore3nl [1naHka;
-OopMynupoBaTh 3aK0HBI (oTOdhdeKTa, MoCTyIaThl 6opa;

-OLeHnBAaTh JJIMHY BOJHBI 1€ bpoiiiis, COOTBETCTBYIOILYIO IBUKEHUIO 3JIEKTPOHA, KHHETHYECKYIO
SHEPruio 3J1eKTpoHa Mpu poTorddekre, ATMHY BOIHBI CBETA,UCIyCKaeMOr0 aTOMOM BOAOPO/Ia;

- CpaBHUBATh U3JIy4EHHE Jlazepa C U3ITy4YeHHEM IPYTHX HCTOYHUKOB CBETA.




®ur3MKa BbICOKMX
SHeprun.

3HaTH/TIOHUMATh CMBICI SKCIEPUMEHTOB, HA OCHOBE KOTOPBIX OblIa MPeI0KeHa MIJIaHeTapHas
MOJI€ b CTPOEHUS aTOMa

3HaTh/IOHUMATh CYIIHOCTH KBAaHTOBBIX MOCTYJIaTOB bopa

3HaTh U YMETb ONUCHIBATh U OOBACHATH XUMUYECKOE JICHCTBUE CBETA, HA3HAUEHHUE U IPUHLIUII
JEUCTBUS KBAHTOBBIX I'€HEPATOPOB, Ja3€POB;3HATh HUCTOPHIO PYCCKOM IIKOIBI (PU3UKOB U €€ BKJIA
CO3JIaHHE U HCII0JIb30BAHME J1a3€POB

ATOMHOE Aapo wm
3NIeMeHTapHble
YacTULbl

- 1aBaTh OIpE/lEJICHUE TOHITUSIM: IPOTOHHO-HEUTPOHHAS MOJENb Apa, U30TOIbI, paAM0aKTUBHOC
a-pacnan. B-pacnaj, y-u3jydyeHue, HCKYCCTBEHHAs paJli0aKTUBHOCTh, TEPMOSIIEPHBIN CUHTES,;
(bu3MUecKUM BETMUMHAM: y/eIbHas SHEPrus CBs3M, IEPUOJ I0JIypaclaaa, aKTHBHOCTh
PaTMOAaKTUBHOIO BEIIECTBA, SHEPreTUUECKUIl BHIXOA AAEpHON peakuuu, Ko3dduimeHt
pa3sMHOXKEHUS HEUTPOHOB, KPUTUUYECKAsl Macca, 1103a IOTJIOIEHHOIO U3JIy4EHNUS;

- OOBsICHATH cr1OcOOBI 00ecneueHns 6€30MacHOCTH SIEpHBIX peeakTopoB U ADC

- [Iporao3upoBaTh KOHTPOJIUPYEMBI €CTECTBEHHBIN paJUallMOHHBINA (POH, a TAKXKE PaLlMOHAILHOE
IIPUPOAOIIOIb30BaHKe ITpU BHeaApeHun Y TC

CrtpoeHue
BceneHHom

- JlaBaTh onpeneneHus MOHATHIM: acTpodu3nueckas CTpYKTypa, IJIaHeTapHas chucTeMa, 3Be3/a,
3BE3/IHOE CKOILJICHHE, TATAKTUKH, 3B€3THOE CKOILICHHUE, TaTaKTUKH, CKOTLIICHHE M CBEPXCKOILIICHUE
raJlakTuk, BeeneHnasi, Oenblii Kapiauk, HEUTPOHHAsS 3BE3/1a, YepHasi IbIpa, KPUTHIECKAsI INIOTHOCTD
Bcenennoii;

- UuTepnperrpoBath pe3yibTaThl HaOMOAeHNN X000 0 pa30eraHuy rajlakTHK;

- KnaccuduimpoBaTh 0CHOBHBIE TEPUO/IBI BOJIOIUHU BCEIEHHOM MOCie 00NbIIOro B3phIBa;
-IIPEICTABUTh TTOCIIEAOBATEIBHOCTh 00Pa30BaHMS IEPBUIHOTO BEIIECTBA BO BeeneHHOM;

- OOBSICHSITH ITPOIIECC IBOJIOIIUY 3Be3/1, 00pa3oBaHus U SBOONIH COTHEUHON CUCTEMBL

-C momomipro Mozaenu @puaMana mpecTaBUTh BO3MOXKHEIC CIICHAPUU SBOJIFOIIUN BCEJICHHOH B

OymyIieM.

peseps

nuTor
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3. COAEPXXAHUME YUYEBHOI'O KYPCA

®uzuka 10-11 knace (709 + 704.). I'.5. Msakumes, b.b. ByxoBues

* ®uU3HUKA ¥ METOAbI HAYYHOT'0 MO3HAHUS. | U

®uszuka — HayKa o mpupoje. Hayunble MeTo/ bl MO3HAHUS OKPY>KAIOIIEro MUPA U UX OTIMYUS OT JPYTHMX METOJ0B MO3HaHusA. Poib skcriepuMeHTa u
TEOPUH B IIPOLECCE MO3HAHUS IPUPOALL. Modenuposanue gusuueckux senenuti u npoyeccoet. Hayansie runoressl. @uzndeckue 3aKoHbl. OUsnueckue
Teopuu. I panuyvl npumeHumMocmu usuyeckux 3akoHos u meopuii. Ilpunyun coomseemcmeus. OCHOBHBIE 3JIEMEHTHI (U3NUECKON KapTUHBI MUPA.

e Mexanuka. 29 y

Mexannueckoe npuxenune. Ilepemenienne. Ckopocts. OTHOCHTEIBHOCTh MEXAHUYECKOT O IBM)KEHHSI. Y CKOPEHHE. Y paBHEHUE NIPSAMOJIMHENHOTO
PaBHOMEPHOI'O U paBHOYCKOPEHHOI'O JBUKEHUA. PABHOMEPHOE ABMKEHUE IO OKPY>KHOCTU. L{eHTpOCTpEMHUTEIBHOE YCKOPEHUE.

HpI/IHL[I/IH OTHOCHUTEILHOCTH | amues. 3aKoHbI JUHAMUKH. 3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TpCHUA. VYcnoBus PpaBHOBCCHU TCII.

3aKOHBI COXpaHCHUA UMITYJIbCAa U DOHCPIUu. Hcnonvsosanue 3aKk0H06 Mexanuxu 015 00bACHEeHUS 0BUINCEHUA HeDeCHbIX mel U OJIA paseumus
KOCMUYECKUX UCCeO0B8AHUIL. FpaHuubl npumeHumocmu Kllaccuueckou MexarHuKu.

JemoncTpanuu (/1). 3aBUCHMOCTb TpaeKTOPUH OT BbIOOpa cucTeMbl oTcuéra. [lagenue Ten B Bo3ayxe u B BakyyMme. SBnenue nnepunu. CpaBHEeHHE
Macc B3auMoJeicTBytomuX Ten. Bropoii 3akon Helotona. M3mepenue cui. CnoxkeHue cuil. 3aBUCUMOCTh CUJIBI YIPYTOCTH OT nedopmanuu. Cuibl
TpeHus. Y clIoBUS paBHOBecus Tell. PeakTuBHOE nBHxkeHue. [lepexo moTeHIManbHON 3HEPruy B KHHETUYECKYIO U 00paTHO.

Jlabopatopubie paboTsl (JIP). 3Mepenue yckopeHus cBoO6oaHOro najeHus. Mizyuenrue ABUKEHUS TN M0 OKPY>KHOCTH TMOJI I CTBUEM CHITBI TSI 5KECTH
Y CUJIBI YIIPYTOCTH.

* Mouekyasipaas ¢pusuka. Tepmoaunamuka. 18 u
OcHOBHBIE MOJIOKEHUS MOJIeKy i pHO-KuHeTndeckoi Teopuu (MKT) cTpoenus BemecTBa 1 UX 3KCIEpUMEHTANIbHbIE JoKa3aTeabcTBa. KomnuecTBo

BeniecTBa. Moens ujeanbHOro rasza. M3omporieccsl B razax. YpaBHEHUE COCTOSHUS HUeaabHoro raza. OcaosHoe ypasHeHue MKT. AGcomoTHas
TEMIIEpaTypa Kak Mepa CpeilHel KUHETUYECKOW SHEPTrUM TEIIOBOr O ABMKEHUS 4acTUI] BeniecTBa. CTpOCHHE U CBOMCTBA )KUAKOCTEH U TBEPABIX TEIl.


http://fiz.1september.ru/2008/14/02.htm#z1

[TepBblit 3aKOH TEPMOJIMHAMUKHU U €T0 IPUMEHEHHE K u3orpoueccaM. [lopaook u xaoc. Heobpamumocmos mennogvix npoyeccos. Tennosbie ABUTaTeIn
U OXpaHa OKpY>Karouei cpenbl.

. Mexannueckasi MoJiellb OpOYHOBCKOTO IBMKEHUS. MI3MEHEeHHe TaBJIeHHsI Ta3a C U3MEHEHHUEM TeMITepaTyphl IPU MOCTOSITHHOM 00BhéMe. MI3MeHeHne
00BéMa ra3za ¢ UBMEHEHHEM TeMIIEPATyPhI PU MTOCTOSIHHOM JIaBJieHUHU. MI3MeHeHne o0béMa ra3a ¢ I3BMEHEHHUEM JIaBJICHUS TPU TTOCTOSTHHON

Temneparype. Kunenve BoJbl Ipy NOHUKEHHOM JABJICHUH. Y CTPOMCTBO IICUXPOMETpA U TUTPOMETpA. SIBIIEHHE TOBEPXHOCTHOTO HATSKECHUS
xuakoctd. Kpucrammmueckue u amopgHbie Tena. O6bEMHBIE MOJIETN CTPOEHUS KPUCTAIUI0B. MOJI€/IN TEIIOBbIX JIBUraTEIeH.

JIP. OnbiTHas nposepka 3akoHa Ieit-JIroccaka. Mi3mMepeHue BIa)kHOCTH BO3yXa.
* DaekTpoannamuka. 60 4 (204. -10 knacce, 404. -11 kacc)

DJIeMEHTapHBIN JIEKTPUUECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYECKOro 3apsana. 3akon Kynona. HanpsaE€HHOCTb 3JIEKTPUYECKOT O TOJIA.
[Torenuuain. PazHocTh moTeHIIMATIOB. DJIEKTpUUECKass EMKOCTh. JHEPrUs JIEKTPUUECKOTO MOJIS.

Onexktpudeckuid ToK. 3akoH OMa I NOJHOM L eNu. DIIEKTPUYECKUN TOK B MeTaJlIaX, AJEKTPOJIUTaX, ra3ax u B Bakyyme. Ilomyn poBogHukH.
CoOcTBeHHas U MpUMecHas POBOJIUMOCTb MOy POBOAHUKOB. [10J1ynpoBOTHUKOBBIE TPHOOPHI.

MarunuTHoe nosie Toka. MaruutHas unaykius. Cuna Ammnepa. Cuna Jlopenna.
3aKOH JEeKTPOMArHUTHOW MHIYKIIUU. DHEPrusi MAarHUTHOT'O MOJIS.

MexaHnyeckue u QJICKTPOMArHUTHBIC KoJie0aHus. HepeMCHHHﬁ TOK. BJ'ICKTPOMaFHI/ITHOC noje. MexaHH4eCcKHue U QJICKTPOMAriuTHLIC BOJIHBI.
FGOMeTpI/I‘IeCKaﬂ ontuka. OnTHYECKHE HpI/IGOpr. BonnoBrlie cBoiicTBa cBera. Buabl QJICKTPOMArHUTHBIX H3J'Iy‘leHHI>i H UX MPAKTUYICCKUC
HpI/IMCHeHI/Iﬂ.HOCTYHaT Bl CIICIIHAIBHOM TCOPUHU OTHOCUTCIBHOCTH. 3aKOH B3aMMOCBSI3U MAaCChI B SHCPIrUu.

. OnextpomeTtp. IIpoBOJHUKH B 3JIEKTpUYECKOM T0Ji€. JIMAIEKTPUKH B JIEKTPUUECKOM I10J1€. DHEPrust 3apsupKeHHOr0 KOHIEHCaTopa.
DneKTpou3MepHuTeNbHbIe TPUOOPhl. MarHUTHOE B3auMoelicTBHE TOKOB. OTKIOHEHHE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM ToJieM. MarHuTHas 3amuch
3ByKa. 3aBucuMocTh JJ1C MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO OTOKa. CBOOOAHBIE 3JIEKTpOMAarHUTHBIE Konebanus. OcuuiorpaMma
IepeMeHHOr o Toka. ['enepaTop nepeMeHHoro Toka. M3nydenue u mpuém 3J€KTPOMArHUTHBIX BOJH. OTpaskeHHE U MPEJ OMIIEHUE JIEKTPOMAarHUTHBIX
BostH. UHTepdepenmus ceera. udpakuus ceeta. [lomyuenue cnekTpa ¢ momompio mpu3msl. [logydeHue cnekTpa ¢ MOMOIIBI0 U PpaKkImOHHON
pemérku. [Tonspuzanus ceeta. [IpsmonuneiiHoe pacripocTpaHeHne, OTpaKeHUE U NpeomieHre cBera. OnTuyeckue npudopsl



JIP. N3mepenne 3/]C 1 BHYTpPEHHET O COMPOTUBIIECHUSI HICTOYHUKA TOKA.

N3yuenune nocnenoBaTeabHOro M MapauiebHOIO COeAMHEHUN TPOBOJHUKOB.

W3mepenre yCKopeHus: CBOOOIHOTO MaIeHHUs C TIOMOIIBIO HUTSHOTO MasTHHUKA.

W3mepeHue nokas3aTtens NpeOMJIEHHs CTEKIIA.

Habnronenue CrutonHoro u JIMHEW4YaToro CrieKTpoB.

Ha6nronenune naTepPepeHIny 1 U paKkiiy CBETa.

Omnpenenienre JUIMHbI CBETOBOW BOJIHBI.

* duszuka XX Beka. Crpoenne Beesennoii. (KBanTtoBasi puzuka 3j1emMeHTbl acTpogusukn) 28 4

CTO. ®otorddext. [ unomesa Ilnanxa o keanmax. Ypasuenue poroddpdexra. DotoH. [ unomesza de bpoilis 0 601HOBLIX CEOUCMBAX YACTUY.
Kopnycxynapno-eonnosoit oyaiusm.

[InanerapHas mogens aroMa. KBaHTOBBIE TOCTynaThl bopa. Jlazepsl.
CtpoeHue aTOMHOTO siipa. SnepHble cuiibl. JleeKT Macchl M SHEprus CBsI3M s1pa. SaepHble peakiuu. 3akoH paduoakmuerozo pacnada. SlnepHas
SHepreTvka. BnusHue noHusupyroue paguanuy Ha *XUBble OpraHu3Mbl. JJo3a uznyuenus. Dnemenmaphule yacmuysl. PynoamenmanbHbie

83aUMOOCUCMEUAL.

Conneunas cucrema. 3BE3/1bI U HCTOUYHUKU UX dHepruu. ['amaktuka. [IpocTpancTBennble MaciTaObl HabmonaeMoii Beenennoii. Cospemennulie
npedcmagieHus o npoucxodicoeruu u 26omoyuu Connya u 36¢30. CmpoeHue u 38o00yus Beenrennoil.

. ®ororddext. JIuneituatoie ciekTpsl u3nydeHus. Jlazep. Cu4€Tyuk MOHU3UPYIOIUX YACTHULL.

JIP. M3y4yeHue TpEeKOB 3apsyKEHHBIX YaCTHII.



4. TPEBOBAHME K YPOBHIO ITOAIOTOBKHU YUAILIMXCS, OBYUAIOIUXCS I10 JJAHHOM ITPOI' PAMME

B pesynbraTte n3ydenus Gu3nku Ha 6a30BOM ypOBHE YUEHHK JTOJDKEH:

* 3HATH/TIOHUMATH:

— CMbICTI NOHSAMUIL: (bHSH‘iCCKOC SBJICHUC, THIIOTE34d, 3aKOH, TCOpPHUA, BCIICCTBO, B33HMOHCﬁCTBHC, QJICKTPOMAriuTHOC 110JI€, BOJIHA, (bOTOH, aToM,
ATOMHOC AP0, MOHU3UPYIOIUEC U3JTYUCHU S, IUIAHCTA, 3BC31d, I'aJIAaKTHKA, BCCJ'IGHHaH;

— cMbICT u3udecKux eauyun: IepeMelleHle, CKOpOCTh, YCKOPEHHE, Macca, CUila, UMITYJIbC, paboTa, MeEXaHUY€eCKasi SHEprus, epuol, 4acroTa u
aMILTUTYa KoJeOaHuil, BHYTPEHHSIS SHEPrusi, abCOII0OTHAS TeMIIepaTypa, CPEIH ISl KWHETUYECKasi SHEPTUsl YaCTUIl BEIIECTBA, KOJIUYECTBO TEIIOTHI,
AIIEMEHTAPHBIN ATIEKTPUUYECKUH 3apsill, HAIPSHKEHHOCTD AIIEKTPUIECKOTO OIS, PAa3HOCTh MOTEHIINAIOB, YJHEPT Ul SJEKTPUIECKOT O MOJs, CHUila TOKa,

QJIICKTPOABMIKYIAsl CHJId, MArHUTHASA MHAYKOUSA, SHCPIrusd MarouTHOI'O IIOJIAA, ITIOKa3aTCJIb IIPCIIOMIICHUA

— CMBICT PU3UYECKUX 3AKOHOE KITACCHYECKOW MEXaHUKH, BCEMUPHOTO TATOTEHUS, COXPAHEHUS SHEPrUH, UMITYJIbCa H JIIEKTPHUYECKOTO 3apsia,
TEPMOAMHAMHUKH, YJIEKTPOMArHUTHOW UHAYKIHH, GOTOdP (D EeKTa;

— BKAA0 POCCUUCKUX U 3aPYOEHCHBIX YUEHBIX, OKA3aBIINX HAUOOJbIIEe BIUSHUE HA Pa3BUTHE (PU3UKH,

* yMeTh:

— onucwvléams U 00vACHAMb GU3NTECKUE SABICHHUS U CBOMCTBA TEJ: IBI)KEHIE HEOSCHBIX TEJI M MCKYCCTBEHHBIX CITyTHHKOB 3€MJIM; CBOMCTBA r'a30B,
JKUJKOCTEN U TBEPIBIX TEJ; JJIEKTPOMAarHUTHYIO MHAYKIHIO, PaCIIPOCTPAHEHUE JJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JIy4YEHUE U
IOIJIOIIEHHE CBETa aTOMOM; POTO3IPPEKT;

— NPUMEHANb NOoJIyUeHHble 3HAHUA NI PEIICHUS HCCIOXHBIX 3aaa4;

— omJju4ambsp TANOTE3bl OT HAYUYHBIX TCOprI; JACIaTh BbIBOAbI HA OCHOBC SKCIICPUMCHTAJIbHBIX JaHHBIX;



— NPUBOOUMb NPUMepbl IPAKTUUECKOT0 UCIIOIB30BaHMs (U3MUECKUX 3HAHUN: 3aKOHOB MEXaHUKH, TEPMOAUHAMUKHU U IJIEKTPOJUHAMUKH B
DHEPreTUKE; Pa3IMYHbIX BUOB JIEKTPOMATHUTHBIX U3YYSHHUH ISl pa3BUTHI PAINO0- U TEIIEKOMMYHHUKAIIWA, KBAHTOBOUW (PU3MKHU B CO3/IaHUU SAEPHOM
SHEPIreTHKH, JIA3EPOB;

— 80CNpUHUMAmMb U Ha OCHOBE MOJTY4YEeHHBIX 3HAHUN camocmoamenbHo oyeHusams UHpGopMalnio, couepxauryrocs B cooduienusix CMU, untepnere,
HAyYHO-TIOMYJISIPHBIX CTaThsIX;

* HCITOJIB30BaTh l'[pHOﬁpeTéHHbIe SHAHUA U YMCHUSA B HpaKTquCKOﬁ AeSITeJIbHOCTH M MOBCEIHEBHOM "KU3HHU 1JIs1:

— obecrieyeHust 0€30MaCHOCTHU KU3HEEATEIbHOCTH B IPOLIECCE UCIOJIb30BAHMSI TPAHCIIOPTHBIX CPECTB, OBITOBBIX AJIEKTPOIIPUOOPOB, CPEICTB pa IUO-
U TE€IIEKOMMYHUKAI[MOHHOH CBSI3H;

— OLIEHKU BJIMSIHUS Ha OPraHU3M YeJIoBeKa U Jpyrue OpraHu3Mbl 3arpsi3HEHUs OKPYKaroIlel Cpebl;
— PaLMOHAIILHOTO MPUPOAOINOIH30BAHMS U 3aLIUThl OKPY>KAOIIEH CPeIbl.
5. INEPEYEHb YYEBHO-META/IMYECKOI'O OBECIIEYEHU A
1. IlpumeprbIe mporpamMmsl 1o yueOHbIM nipenMeram «®Pusuka 10-11» Cepust «Crangaptsl BToporo nmokoneHus» M. IIpocsemenne. 2011
2.MsxkumeB ['E, byxosues bb, Corckuit HH. ®usuka. 10- 11 knacc, - M. I[Ipocsemenne 2010 roz.3
2. Auapromedkud C.M. «kKOHCTpYKTOp CaMOCTOATENBHBIX U KOHTPOJIbHBIX paboT 10-11kmaccer» M. [Ipocsemnienue. 2010
3. AIl. PeivkeBuu «@wusuka 10-11 knacce» «3amaunuxu «Apodsm» M. Ipoda. 2001.
5.0u3uka «Meroasl pemieHus pusndeckux 3anay» Mactepckas yuutens/ H. . 3opun. M. BAKO. 2007.-334c¢
6.ITapdentreBa H.A. Coopruk 3ama4 no ¢pusuke 10-11 M. IIpocsemenue. 2007

7.KonTponeHble 1 mpoBepouHble padoThl o ¢usuke. 7-11 kmacc. M. poda.



ook wnpE

10.

11.

8.IlpumepHasi mporpamma cpeaHero (moaHoro) odmero oopazoanus 10-11 kmaccel (0a30BwIit ypoBeHb) K yueOHukam Msikumes ['E, bByxosiies bb,
Corckuii HH. ®u3uka. 10- 11 knacc Aptropsr: [1.I. Caenko, B.C. /lanromenkos, O.B. Kopmrynora, H.B. lllaponosa, E.I1. Jleputan, O.®. KabapauH,
B.A. Opnos. Mockga. [Ipocsemienue. 2010

Tabnuubl obliero HasHavyeHus

MexgyHapogHasa cuctema egunuy, (CN).

MpucTaBku aAnst 06pasoBaHNs 4ECATUYHBIX KPaTHbIX M OOMNbHbLIX e4UHNLL.

dusnyeckme nocTosiHHbIE.

LLikana anekTpoMarHUTHbIX BOJTH.

MpaBuna no TexHnke 6e3onacHoOCTM Npu paboTe B kKabnHeTe PU3UNKN.

Mepbl 6e3onacHOCTU NpU NOCTaHOBKE W NpoBeAeHMM nabopaTopHbiX paboT No SNEKTPUYECTBY.

6. CIIMCOK JIMTEPATYPbI

JNntepartypa
AcTtpoHomust: Yueb. ana 11 kn. obuweobpasoBar. yupexaenuni / E.. NleeutaH. — 8-e n3g. — M.: MNMpoceelyeHne, 2003. — 224 c.
MomotoHoB K.K., Kecamannbl M.®., Kecamannbl @.1. n ap. TonkoBbIi cnoBapb LUKOMbHUKA No dunanke: Y4eb. nocobue ans cpeaHen wkonbl / noa obuuen
pea. K.K. FomotoHOBa.- cepus «Y4ebHukn ans By3oB. CrneumansHasa nutepatypay. — Cl16.: n3g-so «CneunanbHas nutepatypa», u3g-Bo «JlaHby, 1999. —
384 c.
C6opHuk 3agad no cdoumamke: ana 10-11 kn. obwobpasosar. yupexegHun / Coct. I'.H. CtenaHoBa. — 9-e nsa. M.: NpoceeleHune, 2003. — 288 c.
®dunsmka. 3agayvHuk. 10-11 kn.: NMocobue ans obuweobpasoat. yupexaeHun / PeimkeBud A.l. — 7-e nsg., ctepeotun. —M.: poda, 2003.-192 c.
dunsmka.10 knacc: y4eb. ans obweobpasoBaT. opraHM3auun ¢ Npus. Ha 3NEKTPOH. HocuTene: 6a3oBbin n Nnpodun. yposHu / I.A. Mskuwes, b.b. ByxoBLues,
H.H. Cotcknir; noa pea. H.A. NapdeHToeBon, — 22-e n3g. — M.: MNMpoceelueHune, 2013. — 366 c.
®u3snka. 11 knacc: y4eb. ana obweobpasoBat. opraHM3auuii C NPUN. Ha 3NeKTPOH. HocuTene: 6a3oBbin 1 Npodun. yposHu / I.A. Makuwes, b.b. ByxoBLes,
H.H. Cotcknir; noa pea. H.A. NMapdeHTeeBor, — 22-e 1n3g. — M.: MNMpoceelueHune, 2013. — 366 c.

JononHuTenbHasa nuTepartypa
Mskuwes I'.A., CuHakos A.3. ®duanka: KonebaHusa n BonHbl. 11 kn.: Yueb. ona yrnybneHHoro nayyenus gpumsmkn. — 3-e nsg. — M.: poda, 2001. — 288 c.
Mskuwes I'.A., CuHsakos A.3. ®dusnka: MonekynspHas dmsuka. TepmoguHammka. 10 kn.: Yueb. ans yrnydbneHHoro naydeHns msmku. — 3-e usg. — M.:
Opoda, 1998. — 352 c.
Msakuwes I'.A., CuHsakoB A.3. ®uanka: Ontuka. KsaHToBasa dusmka. 11 kn.: Yueb. ana yrnybneHHoro naydenus pumsnkn. — M.: dpodba, 2001. — 464 c.
Mskuwes I'.A., CuHsikoB A.3., Cnobogkoe B.A. ®unsunka: dnektpoanHamuka. 10-11 kn.: Yueb. ansa yrnybneHHoro nsyveHums gpmankn. — 3-e nsg. — M.: [lpoda,
2001. - 480 c.
YrnybnenHoe nayveHune gusunkm B 10-11 knaccax: Ku. Ana yuntena / O.®. KabapawvH, C.U. Kabapguna, B.A. Opnosa. — M.: lNpoceeLyeHne, 2002. — 127 ¢






