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1.ITOACHUTEJIbHAA 3AITNCKA



OBIIAA XAPAKTKPUCTHUKA ITPOI'PAMMBI.

[Tporpamma 1o ¢u3mMKe [Jisi TIONMHOW 00I{e0Opa3oBaTeIbHOM IIKO/IbI COCTAaBIeHa Ha OCHOBe (PyHZAMEHTAJbHOTO siipa Cofiep>kaHust obriero obpa3oBaHus U
TpebOBaHU K pe3y/bTaTaM IOJTHOTO 0011ero 0Opa3oBaHus, Mpe/ICTaB/IeHHBIX B (hefiepaslbHOM rOCY[apCTBEHHOM CTaHZApTe MOTHOTO 0011ero 00pa3oBaHUsI «BTOPOTO
nokosieHus» [Ipu cocTtaBiieHnu paboueli MpoOrpaMMbl UCTIO/IB30BaHbl:  « [IpuMepHble porpamMmebl 110 yueOHbIM TipeaMeTaM «@Pusuka 10-11» Cepusi «CTaHAapTh
BTOpOTO MOKosieHusi» M. ITpocBerrienue 2011 u aBTOpcKast pabouast mporpamma B.A.KacesiHoBa « Pabourie mporpammel (PI'OC) ®usmka 10-11 Ba3oBeiii ypoBeHb»
M. [poda 2013. B Heil Takke yuTeHbl OCHOBHBbIE WJEW U TIOJIOXKEHHS TIPOTPaMM DPa3BUTHs M (DOPMHPOBAHUS yYHHUBEpPCalbHBIX yueOHbIX fevictBuid (YY) ans
TIO/THOTO 0011iero o6pa3oBaHus U COO/TIOZIeHa TTPeeMCTBEHHOCTD C IPOrpaMMaMU it OCHOBHOTO 00111ero 06pa3oBaHws.

Bakueiiie oT/iMunTeIbHBIe 0COOEHHOCTH ITPOTPAMMBI /I/IsI TIO/THOM IIKOJIbI COCTOSIT B CJI@AYIOILEM:
— OcHOBHOe cofep>KaHre Kypca OpHeHTUPOBAHO Ha (yHjaMeHTaIbHOe AP0 COfiepKaHus (pr3ndyeckoro oOpa3oBaHus;
— OcHOBHOe cofeprkaHHe Kypca Tpe/[CTaB/IeHo Ayisi 0a30BOro YpOBHS;
— OO6beM u mybuHa yueOHOTO MaTepHuasa OTpeeNseTCs Coep>KaHrueM yueOHOUW TporpamMmbl, TpeOOBaHUSMHU K pe3y/ibTaraM 00yueHHsi, KOTOpbIe TIOTyuYaroT
JATbHENIy 0 KOHKPeTH3aLMI0 B TeMaTHUeCKOM T/IaHUPOBAHUH;
— TpeboBanus K pe3y/ibTaTamMm 00yueHHs U TeMaTHueCKoe TyIaHUPOBaHKe OrpPaHUUMBAOT 00beM COfiep>KaHusl, U3yuyaeMoro Ha 6a30BOM ypOBHe.

B niporpamme fijisi cTapiiieii Ko/bl TIPelyCMOTPEHO pa3BUTHe BCeX OCHOBHBIX BU/IOB /leSiTeJTbHOCTH, TPeCTaB/eHHbIX B TIPOrpaMMax [ijisi OCHOBHOTO 00I11iero
obpa3zoBaHus. OHAKO COJep)KaHWe TMPOTrpaMMbl /ISl TIOJTHOM IIKO/IBI UMeeT OCOOeHHOCTH, 00yC/IOBIeHHbIe KaK TPeJMeTHBIM COJep)KaHHeM CHUCTEMbI TIOJTHOTO
ob11iero 06pa3oBaHMsl, TaK ¥ BO3PACTHBIMH 0COOEHHOCTSIMM YUAII[AXCH.

B crapiiem mnogpocTtkoBoM Bo3pacte (15-17 jieT) Beayi[yl0 pOjb WrpaeT AeATeNbHOCTb TI0 OBJIA/IEHWI0 CUCTEMOW HAyYHBIX TOHSITUH B KOHTEKCTE
TIpeZIBApPUTENIHHOTO TIPOQ)eCCHOHATBFHOTO CaMOOTIpe/ie/IeH!sl. YCBOeHWe CHUCTeMbl HayUHbBIX TIOHSTHM (DOPMUPYET TWIT MBIIIJIEHHs], OPUEHTHUDPYIOIIMI MOAPOCTKA Ha
00111eKy/IbTYpHbIe 00pa3libl, HOPMbI, 3Ta/IOHbI B3aUMOZENUCTBUS C OKPY)KAIOIL[UM MHUPOM, a TaKXKe CTaHOBUTCSI ICTOUHMKOM HOBOTO THTIAa TI03HABaTeTbHbIX UHTEPeCOoB
(He ToO/bKO K (pakTaM, HO U K 3aKOHOMEPHOCTSIM), CpeJiICTBOM (hOpMHUPOBaHUSI MUPOBO33pPEeHHSI.

Takum 06pa3oM, ONTUMaIbHBIM CIIOCOOOM pa3BUTHS TTO3HABATeTbHOM MOTPEOHOCTH CTapLIeKTaCCHUKOB SIBJISIETCS TIPe/iCTaB/IeHre Ccofiep>KaHusi 0Opa3oBaHust
B BU/Ie CUCTEMbI TEOPETUYECKHUX TIOHSTHA.

[ToApOCTKOBBIM KPU3UC CBSi3aH C Pa3BUTHEM CaMOCO3HAHUs, UTO B/MsET Ha XapakTep yueOHOU [esiTeTbHOCTH. [I/isi CTapIIMX IMOJPOCTKOB IO-TIPEKHEMY
akTya/sibHa yueOHasi JiesaTeNbHOCTb, HarlpaB/lieHHass Ha CaMOpa3BUTHe W caMooOpa3oBaHMe. Y HHUX TMPOZAO/DKAIOT pa3BUBAThbCs TeopeThdeckoe, (opMarbHOe |
pedieKCHBHOe MBIIJIEHWe, CMOCOOHOCTb PpacCy)KJaThb THUIOTETUKO-AeAYKTUBHBIM CIOCOO0M, abCTpaKTHO-JIOTHUYeCKWM, YMeHHe OIepHpOBaTh TUIIOTe3aMH,
pedriekcHst Kak CrioCOOHOCTh aHAMM3MPOBATh U OL|eHWBaTh COOCTBEHHBIE MHTe/UIEKTYa/TbHbIe OTTeparLii.

[NcrxosoruyeckM HOBOOOpPAa30BaHWEM TIO[POCTKOBOTO BO3pacTa sIB/ISIETCS IieJierioyiaraHre W TIOCTPOeHHe yKU3HEHHBIX TJIAHOB BO BPeMEHHOU MepCIeKTHBe,
T.e. Hanboiee BbIpaykeHa MOTHBAL|MSI, CBsi3aHHas C Oyayliieil B3pOC/I0Oi )KU3HBIO, M CHI)KeHa MOTHBALIUS, CBsI3aHHAsI C TEePHUOZOM LIKOJIBHOM >KHU3HHU. B 3TOM BO3pacte
Pa3BHBaeTCs CIOCOOHOCTE K MPOEKTUPOBAHMIO COOCTBEHHOW yueOHOI [iesiTe/TbHOCTH, TIOCTPOEHUI0 COOCTBeHHOM 00pa30oBaTe/ibHOM TPAeKTOPHH.

YunThiBasi BBILIEN3IOKEHHOE, a TAKXKe TI0JIKEeHHe O TOM, uTo oOpa3oBaTesibHbIe pe3y/IbTaThl Ha TIPEJMETHOM YPOBHE [JO/DKHBI TIOJIeXaTh OIleHKe B XOfie
WTOTOBOW aTTeCTal[iH, B TeMaTWYeCKOM TUIAaHWPOBAHWH TIpeJMeTHble LIe/ld U TUlaHWpyeMble pe3ynbTaThl O00yueHWs KOHKPeTH3HPOBaHBI [0 YPOBHS Y4eOHBIX
JeliCTBUM, KOTOPBIMU OBJIa[IeBalOT OOydYarolrecss B TIPOL[ECCe OCBOEHHsI TIPeMeTHOTO COJiep)KaHWs. B ¢u3uke, rae BeAyIL[yl0 POJib UrpaeT TO3HaBaTe/bHast
JleaTeIbHOCTh, OCHOBHBbIE BHZBI Yy4eOHOU JeATeNbHOCTH 0OydYaroiierocss Ha YpPOBHe YueOHBIX [eMCTBHI BKJIFOUAIOT yMeHHE XapaKTepu30BaTh, OOBSICHSTS,
K/IacCU(UIIMPOBaTh, OB/IaZieBaTb METOAAMH HAayUyHOTO MO3HAHUS U T.1.

Takum oOpa3om, B MporpaMMe Lieid u3yueHust (PU3UKH MTPe/ICTaB/IeHbl Ha Pa3HbIX YPOBHSIX:



— Ha ypoBHe cobcTBeHHO 1jesieli € pa3je/sieHneM Ha JIMYHOCTHbIe, MeTaripeZiMeTHbIe U IpeJMeTHbIE;
— Ha ypoBHe o6pa3oBare/ibHbIX pe3y/bTaToB (TpeOoBaHMil) € pasziesieHeM Ha MeTarpeiMeTHbIe, TIpeJMeTHbIe U TMUHOCTHbIE;

— Ha ypoBHe y4eOHBIX [1e1ICTBHIA.

OBIIAS XAPAKTEPUCTUKA YUEBHOTI'O ITPEJMETA.

du3nKa Kak HayKa 0 Hanubosiee OOIIMX 3aKOHAX TIPUPO/BI, BHICTYMAsl B KaueCTBe yueOHOro MpegMeTa B IIKOJIe, BHOCHT CYIIleCTBeHHbBIN BKJIaZl B CUCTEMY 3HaHWU 00
okpyxaroijem mupe. [1TKombHbIN Kypc (DHU3UKU — CUCTEMOOOPA3yOIUi /ISl eCTeCTBEHHO-HAayUHbIX yueOHBIX MPEeJIMETOB, MOCKOIbKY (hH3UUeCKHEe 3aKOHBI JIEXKAT B
OCHOBe CO/iep>KaHHsI KypCOB XMMUH, OHU0o0ruu, reorpadi U aCTPOHOMUMU.

W3yueHue GhU3MKU SBSIETCS HEOOXOJUMBIM He TOBKO JI/Isl OB/IaZieHHsi OCHOBAMM OJJHOW W3 eCTeCTBEHHBIX HayK, SIB/ISIOLIEHCS KOMITIOHEHTOH COBPEMEHHOM
KyAbTypbl. be3 3HaHus (PU3MKK B ee MCTOPUUECKOM pa3BUTHUM UejlOBeK He TIOWMeT WMCTOPHI0 (POPMUPOBAHUS APYTHUX COCTABJSIOLIUX COBPEMEHHOW KY/IbTYDBI.
N3yuenue hDU3MKKA HEOOXOUMO UeIoBeKY /it hOPMHPOBAHUS MUPOTIOHUMAHMsI, Pa3BUTHsI HAYYHOT'O CITOCO0A MBIILIIEHUS.

Iins pemenust 3azad (GOPMUPOBaHKWS OCHOB HAyUYHOTO MHUPOBO33DEHUS, Pa3BUTHS HWHTEJIEKTya/llbHbIX CIIOCOOHOCTEH M T03HABAaTe/IbHbIX WHTEPECOB
IITKOJILHUKOB B Tpoliecce u3ydyeHus (PU3MKKM OCHOBHOE BHMMAaHUE CeAyeT yaAensaTh He Tepejaue CyMMbl TOTOBBIX 3HAaHWH, a 3HAaKOMCTBY C METOAAMMU HAydHOTO
TI03HAHUS OKPY>KAIOLI[Er0 MUPA, IOCTAaHOBKE TIp06sieM, TPeOYIOIMX OT yUall[uXCsl CaMOCTOATETbHOM JIeITe/TbHOCTH T10 UX pa3peleHuIo.

IensiMu u3ydyeHust PU3UKH B MOTHOM IIKOJIe SIBAIOTCS:

dopMupoBaHKe y 00yUaroIIMXCsl yMEHUS BUIETh U [IOHUMaTh [IeHHOCTb 00pa30BaHus, 3HAUMMOCTb (PU3UUECKOTO 3HAHMS [I/IsT KXKI0T0 Ue/IoBeKa, He3aBUCHUMO OT €ro
nipodecCUOHATBLHON [1esiTe/TbHOCTH; YMeHWH pa3ninyath (DakThl M OLIEHKH, CPaBHMBAaTh OLIEHOYHbIE BBIBOJBI, BH/€Th WX CBSI3b C KPUTEPUSIMH OLIEHOK U CBS3b
KpHUTepHeB C orpe/ie/ieHHON CUCTeMOl IjeHHoCcTel, (GopMy/IMpoBaTh U 000CHOBLIBaTH COOCTBEHHYIO TIO3ULIUIO;

dopmMupoBaHUe y 00yuaroImyXCsl [eJIOCTHOTO TpeJCTaB/IeHnss 0 MUpe U PO (U3WKKA B CO3/jaHUM COBPEMEHHOW eCTeCTBeHHO-HAyuHOW KapTUHBI MHUpA; YMeHHs
00BSCHATh OOBEKTHI U TIPOLIeCChI OKPY Katollleld 1eMCTBUTeTbHOCTH — IMPUPOAHOM, COLIMaIbHOM, KY/IbTyPHOU, TEXHUUECKON Cpe/ibl, UCTIO/b3Ys AJIsl 9TOT0 (pr3nyecKue
3HaHWS;

[TprobpereHre 0OyUaroIMMHUCS OIbITa pa3HOOOpa3HOM JesTeNbHOCTH, OMbITa MO3HAHWS W CaMOIIO3HAHMS; K/IFOUEeBLIX HABBIKOB (KOMITETEHTHOCTeH), MMEFOIIUX
YHUBEpCA/IbHOe 3HaueHWe /i Pa3/UUHBbIX BU/IOB [eSITe/TbHOCTH, - HaBLIKOB pellleHus1 mpo0sieM, TIPUHATHS PellleHuH, TTOUCKa, aHamu3a U 00paboTku nHMOpMariuy,
KOMMYHUKAaTHBHBIX HABBIKOB, HABLIKOB M3MepeHU, HABBIKOB COTPYAHUYECTBa, 3(p(eKTUBHOrO 1 6e3011acHOTr0 MCI0/b30BaHMUS PAa3/TMUHBIX TEXHUUECKUX YCTPOMCTB;
OBnajieHye CUCTeMON HAyUHBIX 3HaHUN O (DM3MUYEeCKMX CBOWCTBAX OKPY)KAIOI[ET0 MUpa, 00 OCHOBHBIX (PU3MUECKUX 3aKOHAX M Crocobax WX WCIIO/Ib30BAHUS B
TIPaKTHUeCKOM >KU3HHU.

IleHHOCTHBIE OPHEHTHUPHI COiepP)KaHUs mpegMera.

OCHOBY TI03HaBaTe/IbHBIX [[EHHOCTeM COCTAB/ISIFOT Hay4YHble 3HAHUS, HayYHble METO/bI TI03HAHMS, a IleHHOCTHbIE OPUEHTUPBI, (HOPMUPYEMBIE Y yUall[uXCs B TIpOLiecce
n3yueHus (GPM3UKH, TIPOSIBIISTFOTCS:

- B mpu3HaHWM 1LIEHHOCTH HAYYHOTO 3HAHUSI, ero MPaKTHUeCKOW 3HaUMMOCTH, JOCTOBEPHOCTH;

- B 1ieHHOCTH (pU3MUECKUX METOJ0B UCC/IeIOBaHUS )KUBOW U HE)KUBOU MPUPO/IbI;

- B noHuMaHuM C/10)KHOCTH ¥ IPOTUBOPEYMBOCTU CAMOT0 Mpoliecca Mo3HaHUs KaK U3BEUHOr0 CTPeMJIeHUs K UCTUHE.

B kauecTBe 0OBEKTOB 1IEHHOCTEM TpyZa M ObITa BBICTYIAIOT TBOpUYECKas CO3WjaTe/lbHasi /1eATe/IbHOCTb, 3/I0POBBIA 00pa3 >KU3HH, a I[eHHOCTHble OPUEHTHPBI
cofiep>kaHUsi Kypca (pU3MKA MOTYT pacCMaTpUBaThbCsl Kak (hopMUpOBaHUe:

- YBa)XXUTeTbHOTO OTHOIIIEHHS K CO3UaTeTbHOM, TBOPUeCKOU /1esTeTbHOCTH;



- [Tonumanust Heo6xoguMOCTH 3 eKTHBHOrO U 6e301aCHOT0 UCII0/TH30BaHMUS PA3/TUUHBIX TEXHUUECKUX YCTPOMCTB;

- [TorpebHOCTH B G€3yC/I0BHOM BBITIOJIHEHUHU TTPaBU/ 0€3011aCHOTO UCTI0/Th30BaHUS BEILleCTB B [IOBCEJHEBHOMN JKU3HU;

- CosHareibHOTO BbiOOpa Oyzyiiei nmpodecCHoHaMbHOM e TeTbHOCTH.

Kypc dusuku obsazaeT BO3MOXKXHOCTSIMU AJisi (POPMUPOBaHUSI KOMMYHHUKAaTUBHBIX 1[eHHOCTel, OCHOBY KOTOPBIX COCTABJISIFOT TPOL[eCC OOIeHus], TPaMOTHasi peub, a
L[EHHOCTHbIE OPUEHTHPbI HarpaB/ieHbl Ha BOCMIUTAHKE Y YYaL[UXCS:

- [IpaBUBHOTO MUCTIOBb30BaHUS (PU3NUECKON TEPMUHOIOTUU U CUMBOJIHKHY;

- [TorpeOHOCTH BeCTH AMAJIOT, BBICYIIIMBAaTh MHEHHE OMITOHEHTA, Y4aCTBOBATh B IUCKYCCHU;

- CriocoOHOCTH OTKPBITO BbIpaXKaTh U apTyMEeHTHUPOBAHO OTCTAaWBaTh CBOK) TOUKY 3PEeHUSI.

MECTO ITPEJMETA B YYEBHOM IIJIAHE

[Tporpamma mno ¢u3uke Npy U3ydeHUH Kypca Ha 6a30BOM YpOBHe COCTaB/ieHa M3 pacyeTa 2 yueOHBIX yaca B Hefiemto (136 yueOHbIX yacoB 3a 2 rofa, 68 4acoB B rof)
CopepskaHre TIPOTpaMMBbI TIOTHOCTBIO COOTBETCTBYeT TpeboBaHMsiM PesjepanbHOrO TOCYAapCTBEHHOrO 00pa3oBaTeslbHOTO CTaHapTa cpefHero (TI0/HOro) obrrero
oOpa3oBaHus1. B cOOTBeTCTBUY C yueOHBIM IIAaHOM KypCy (DM3UKH CTapILel MIKO/IbI MPeeCTBYeT KypC GU3UKA OCHOBHOM IIIKOJIBL.

PE3YJIBTATBI OCBOEHUSA KYPCA ®U3UKMU.

JIMYHOCTHBIMM pe3y/ibTaramMu o0yueHust (HU3MKe B cpeHel (TT0JTHOM) ILKOJIe SIBJISTFOTCS: Pe3y/IbTaToB:
¢ B 11eHHOCTHO-OpHEeHTHUPOBaHHOM C(epe — YyBCTBO FOPAOCTH 32 POCCUMCKYI0 (PM3NUYECKYH0 HAyKY, TYMaHU3M, M0JIOKUTEbHOe OTHOLLEHUE K TPYAY,
L|e/1eyCTPEM/IEHHOCTb;
¢ B 1pynoBoii cdepe — rOTOBHOCTh K 0CO3HAHHOMY BLIOODY ZAasibHekIIel 06pa3oBarelbHOM TPAeKTOPUH;
® B no3HaBarenbHOM cdepe — yMeHUe YIIpaB/siTh CBOel M03HaBaTe/IbHOM /1esITe/IbHOCTBIO.
MeTanpeAMeTHBIMH pe3y/IbTaTaMi 0CBOEHHSs BbIITyCKHUKAMH TIO/THOM IIIKOJIBI TTPOTPaMMBbI 110 (PU3UKe SIBJISTFOTCS:
¢ Jlcnonb3oBaHMe YMEHMI M HaBbIKOB pa3/IMYHbIX BU/IOB [I03HABATE/ILHOM JleATe/TbHOCTH, IPYUMEHeHHe OCHOBHBIX METO/I0B MT03HAHUS (CHUCTEMHO-
VH(OpPMalMOHHBIN aHa/ I3, MOZe/IMPOBaHue U T.[.) [/ U3y4eHHsl pa3/IMUHbIX CTOPOH OKpY’Karollel 1elCTBUTENbHOCTH;
e lcrionb30BaHre OCHOBHBIX MHTE//IEKTYa/IbHBIX Orepalii: (hopMynvpoBaHKe IMIIOTe3, aHa/lIn3 U CUHTe3, CpaBHeHHe, 0060011ieHIe, crcTeMaTH3als,
BbIsIB/IEHMe TIPUYNHHO-C/Ie[JCTBEHHBIX CBsI3eld, [TOUCK aHa/I0r0B;
® YMeHHe TreHepHpOBaTh H/eH U OTpe/esisiTh CPeACTBA, HeOOXOAUMBIe [/l X peasr3aliy;
® YMeHue OTpeJesisiTh e/ U 3a/laui JiesTellbHOCTH, BbIOMpaTh CpeiCTBa peau3aliuy 1iesieil U IpUMeHsITh UX Ha TMPaKTUKe;
¢ Jlcnonb3oBaHMe pa3/MYHbIX UCTOYHUKOB 14 MO/ydeHus (pr3nueckor nH(opMaLyy, MOHUMaHUe 3aBUCMMOCTH COJiepKaHusl U (pOpPMbI TIPeJCTaB/IeHus
VH(pOpMaL1M OT Liejiell KOMMYHHUKALMW 1 ajipecara.
IlpegMeTHBIe pe3ysbTaThl 00yueHus: pu3vKe B CpeiHe (TIO/THO) 1Ko/le Ha 6a30BOM ypPOBHE SIBJISIFOTCSI:
1.B no3HaBare/bHOU cepe:
® aBaTh OMpeZie/ieHUst U3yueHHbIM MTOHSTHSIM;
® Ha3bIBaTh OCHOBHBIE MOJIOXKEHUST U3yUeHHBIX TeOPUH U TUTIOTe3;
®  OMUChIBaTh U [leMOHCTPALIMOHHbIE U CAMOCTOSITE/IbHO NIPOBe/|eHHbIe SKCIIePUMEHTBI, MCTI0/b3ys [J11 3TOr0 PYCCKUM A3bIK U S3bIK (PU3UKU; K
- KJIacCU(ULIMPOBATh U3yUyeHHbIe 00beKThI U SIB/IeHMUS;



® le/1aTb BBIBO/BI M YMO3AK/TFOUEHHUsT U3 HaO/MIOIeHHI, M3yUeHHBIX (PU3MUeCKUX 3aKOHOMEPHOCTeH, IPOrHO3MPOBaTh BO3MOXKHBIE Pe3y/IbTaThl;

® CTPYKTypHPOBAaTh M3yUYeHHbIH MaTepuat;

®  UHTEepIPeTUPOBaTh PU3NUECKYIO MHGOPMAIHIO, TIOJYUEHHYIO U3 IPYTHX UCTOUHHKOB;

® [IPUMEHSTDb NIPHUOOpPeTeHHbIe 3HaHHsI 110 (U3MKe /IS PellieH st MPAKTUUeCKUX 3a/iau, BCTPeUarOI[UXCsl B TIOBCEJHEBHOM )KU3HH, /11 6e3011acHOro

WCITI0/Tb30BaHUsI ObITOBBIX TEXHUUECKUX YCTPOUCTB,

®  paIMOHAILHOTO TIPUPOJOTIO/IE30BAHUS M OXPAaHbl OKPY’KAkOILIEH Cpeibl.
2.B 11eHHOCTHO-OpHeHTaHOHHO cdepe: aHaIM3UPOBATh U OLIEHUBATh TIOC/IEACTBHS /Il OKPY’KaroI[ei Cpe/ibl OLITOBOI U IIPOU3BOCTBEHHOM [esTeIbHOCTH
ye/I0BeKa, CBSI3aHHOU C UCTIO/b30BaHKEM (PHU3UUEeCKUX MPOLIECCOB.
3.B TpyaoBoii cepe: caMOCTOSTETbHO TUIAHUPOBATh U MPOBOJUTL (PU3NUECKUI KCTIEPUMEHT, COO/Ioast paBr/ia 6e30macHoi paboTel € 1ab0paTOpPHBIM
obopyj0BaHHEM;
4.B cdepedusznueckoii KyJabTypbl: OKa3blBaTh MEPBYIO MOMOIIIb TIPH TPaBMaX, CBSI3aHHBIX C J1a00pPaTOPHBIM 000pY/[0BaHUEM M OBITOBBIMH TEXHUYECKUMU
yCTPOWCTBaMU.

2.COJEP)XXAHUE YYEBHOI'O KYPCA

®usuka 10-11 knacc (68u + 68u.). I'f1. Msikuiues, b.b. ByxoBies

* @U3MKa ¥ MeTOABI HAYYHOr0 No3HaHuA. 1 U

dusrkKa — HayKa o0 npupoze. HayuHble MeTO/bI TTI0O3HaHKS OKPY’Karolllero MMUpa ¥ UX OTVIMUMSA OT JPYTUX METO/0B MM03HaHUs. Po/ib SKCriepuMeHTa U TeOpUU B
Tporjecce Mo3HaHUs MPUPOLL. ModeauposaHue ¢usuueckux sieneHuil u npoyeccos’. Hayurble runoressl. @usryeckue 3akoHbI. usrueckue Teopur. I paHuybl
npumeHumMocmu cpuzuueckux 3akoHos u meoputi. IIpuHyun coomeemcmausi. OCHOBHBIE 37IeMeHTbI (PU3UUeCKON KapTHHBI MUpa.

* MexaHuka. 29 u

Mexanuueckoe aBwxkeHue. [lepemerienre. CkopocTb. OTHOCUTETBHOCTh MEXAaHUUYECKOTO JABM)KEHHUS. YCKOpeHue. YpaBHeHUe MPSIMOJIMHETHOTO PABHOMEPHOTIO U
PaBHOYCKOPEHHOI'0 /IBI)KeHusl. PaBHOMepHOe /IB)KeHHe 110 OKPY>KHOCTH. LleHTpocTpeMuTe/IbHOe yCKOpeHHe.

[TpuHLMT OTHOCUMTENBLHOCTU ['anunesi. 3aKOHbI IMHAMUKK. 3aKOH BCEMUPHOTO TAroTeHus. Cujia TpeHus. YC/I0BHS PABHOBECHS TeJl.

3aKOHbI COXpaHeHUsI UMIY/TbCa U SHEPTUH. M cnonb308aHue 3aKOHO8 MeXaHUKU 0151 00bsiCHeHUSs! 08UJiCeHUsl HebeCHbIX me/ U 015 pa3eumusi KOCMU4ecKux
uccnedogauutl. I'paHuybl npuMeHUMOCMU KAACCUYECKOU MeXaHUKU.

JemoncTpanuu (/1). 3aBUCHMOCTb TPaeKTOPHU OT BbIOOpA crcTeMbl 0TcuéTa. [lafieHre Tes B Bo3Ayxe U B BaKyyMme. SIBieHne nHepLun. CpaBHeHHEe Macc
B3aUMO/JeCTBYIOLMX Tesl. Bropoli 3akoH HeroToHa. Vi3mepenue cun. CrnokeHue Cul. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT AeopMariy. Cuiibl TpeHUsl. YC/I0BUS
paBHOBecwHs Tesl. PeakTBHOe ABIKeHue. [lepexos MoTeHLIMaNbHON SHEPTUM B KUHETUYECKYI0 U 00paTHo.

JlaboparopHsie paboTsl (JIP). Vi3MepeHue yckopeHusi CBOOOAHOTO TiazieHus. V3yueHne JBM)KEHUSI TeJT 10 OKPY>KHOCTH TIO7, IeMCTBHUEM CHJIbI TSDKECTH U CHJTbI
YIIPYTOCTH.
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* MonekynsapHas ¢pusuka. TepmoguHamuka. 18 u

OCHOBHBIe M0JI0KeHUs1 MOJIeKY/IIpHO-KUHeTHYeckor Teopur (MKT) cTpoeHus BelljecTBa U MX SKCIlepUMeHTa/IbHbIe Jl0Ka3aTebCcTBa. KommuecTBo BelllecTBa. Mogienb
u/leaIbHOTO ra3a. M3ompoliecchl B ra3ax. YpaBHeHHe COCTOSTHUS HzeanbHOro ra3a. OcHoBHoe ypaBHeHre MKT. AGcomoTHast TeMriepatypa Kak Mepa CpefiHeit
KWHEeTUYeCKOM SHepruM TelIOBOIo [IBM)KeHUs YacTHL] BelllecTBa. CTpOoeHHe U CBOKWCTBA KU/KOCTeH U TBEPJBIX Tell.

ITepBblii 3aKOH TePMOJUHAMUKH U ero prMeHeHHe K u3orporieccaM. Ilopsidok u xaoc. Heobpamumocmb mennoebix npoyeccog. TersioBble ABUraTeny U oXpaHa
OKpY’Karollel Cpefibl.

1. MexaHuueckast Mojiesib OpOYHOBCKOTO JBM>KeHUsI. VI3MeHeHue /laB/ieHus] Ta3a ¢ U3MeHeHHeM TeMITepaTyphbl TIPU MIOCTOTHHOM 00béMe. 3meHeHne 00bEéMa rasa C
W3MeHEeHHEeM TeMIlepaTyphbl IPU MOCTOSIHHOM JlaB/ieHuu. Mi3MeHeHWe 00bEMa ra3a ¢ U3MEHEeHHEM JIaBJ/IeHUsI TIPU TTIOCTOSTHHOM

TeMrieparype. Kunenwue BOJBI ITPpX TIOHM>KeHHOM [1dBJI€HUH. YCTPOI‘;ICTBO MCUXPOMETPA U TUT'poOMeTpPadA. SIBneHue TMMOBEPXHOCTHOI'O HaTs>XKeHUSA XKUAKOCTH.
KPI/ICTEUIIII/I‘-IECKI/IE %1 aMOP(l)HbIe tena. O0bEMHBIE MOZJe/IM CTPOeHHS KPUCTAJ/1/I0B. MO,E[EJII/I TEeIJIOBBIX I,ZLBI/Il"t':lTe.I'IeIt/i.

JIP. OnbITHas npoBepka 3akoHa [eit-JIroccaka. Vi3amMepeHue B1a)KHOCTH BO3ZyXa.
* dnekTpoauHaMmuka. 60 u (20u. -10 knacc, 40u. -11 Knacc)

OneMeHTapHbIN 371eKTPUUeCKUH 3aps/l. 3aKOH COXpaHEeHUs IeKTpUUecKoro 3apsija. 3akoH Kynona. Hanpsok€HHOCTS siekTpuyeckoro noss. [loreHuuyan. PasHoCTh
MOTeHL1a0B. JNeKTpUUyecKas EMKOCTb. DHEPrusl 1eKTPUUeCKOro MoJs.

OnekTpuueckuil TOK. 3akoH OMa Z1J1s1 TTOJTHOM Ljeny. DJIeKTPUUeCKHU TOK B MeTasllaX, 37IeKTPOJIUTAaX, ra3ax v B Bakyyme. [TomynpoBoguuku. CoOCTBeHHas U
TIpUMeCHasi IPOBOAMMOCTb TTOTYTIPOBOJHUKOB. [10/TyTIpOBOAHMKOBBIE TPUOOPHI.

MaruutHoe nosie Toka. MaruutHas nHaykuusa. Cuna Amnepa. Cuna JlopeHua.
3aKOH 3/IeKTPOMarHUTHOW MHAYKLMWA. DHeprusi MarHUTHOTO TI0JIs.

MexaHryeckue U 3/1eKTpoMarHuTHbIe KosiebaHusi. [lepeMeHHbIN TOK. D/1eKTpOMarHUTHOe 1ojie. MexaHrnyeckue 1 3/IeKTpOMarHUTHbIe BOTHBI. [eoMeTpuueckast
ontrka. OnTryeckue prubopsl. BosHOBBIE CBOMCTBa cBeTa. Bu/ibl 3/1eKTPOMAarHUTHBIX U3/TyUeHHI U UX MpaKTHUecKre npuMeHeHust.[IocTynar bl crierjuaabHOM
TeOpUY OTHOCUTEIbHOCTU. 3aKOH B3aMMOCBSI3U MacChbl U SHEPTUM.

. DnekrpoMetp. [IpOBOJHYKM B 3/IEKTPUUECKOM M10j1€e. [IN3/IeKTPUKU B 3/IeKTPUUYECKOM T1071e. DHeprus 3apsbkeHHOr0 KOHZJeHCaTropa. J/1eKTPOrU3MepUTe/IbHbIe
nipubopbl. MarHuTHOE B3auMogeHCTBHe TOKOB. OTK/IOHEHHe 3/IeKTPOHHOTO TTyYKa MarHUTHBIM T10/1eM. MarHuTHasi 3aruch 3ByKa. 3aBUCMMOCTh DJ]C UHAYKIUH OT
CKOPOCTH M3MeHeHHsI MarHUTHOTO 1oToka. CBOOOJHbIe /1eKTPOMarHUTHbBIe KojiebaHusi. OcusiorpaMMa riepeMeHHOT0 ToKa. ['eHepaTop repeMeHHOTo TOKa.
W3nyueHue v IpuéM 371eKTPOMarHUTHBIX BO/H. OTpa)keHue U MpeioMieHre 3/1eKTPOMarHUTHBIX BoiH. VIHTepdepeHLys cBeta. Judpakuus ceeta. [lonyyeHue
CTieKTpa € TIOMOIILIbI0 TPU3MbI. [To/ryueHue crieKTpa ¢ moMolibio AudpakiMoHHOM petéTku. [Tosspu3saius cBeta. [IpsiMosivHeitHOe pacipoCcTpaHeHue, OTpakeHue U
nipesiomsieHre cBeTa. OnTHUeCKre MPUOOPEI

JIP. Iamepenue J1C v BHYTPEHHEr0 CONMPOTHBJ/IEHUSI UCTOUHUKA TOKA.



V3yueHue noc/ie[j0BaTe/IbHOTO U Napasule/lbHOrO COeJUHeHUH POBOHUKOB.

V3mepeHue yckopeHHsi CBOOOJHOTO Na/ieHHs! C IOMOILIbI0 HUTSIHOTO MasiTHUKA.

M3mepeHue rokasaresisi IIpesioM/IeHUsI CTeK/a.

HabsroeHre CIIONIHOTO Y IMHEHYATOro CIIeKTPOB.

Habsmonenre naTepdepeHLun 1 JUpaKLvy CBeTa.

OnpesienieHye /IMHBI CBETOBOU BOJIHBI.

» ®dusuka XX Beka. Ctpoenue BcesienHoil. (KBaHnToBas (pu3nka 3ieMeHThI acTpopusuku) 28 u

CTO. ®otoaddexr. 'unomesa I1navka o keaHmax. YpaBHeHue dhotoaddekra. ®oToH. ['unomesa de Bpolias o 80aHO8bIX ceolicmeax uacmuy. KopnyckyasipHo-
80/1HOBOLI AyanusMm.

IInanetapnas Moze/nb atoma. KBaHtoBsle nocrysarel bopa. Jlasepsl.

CrpoeHue aTOMHOTO sifipa. fepHbie cuibl. [edeKT Macchl U SHEPTUs CBsI3U si/ipa. S1jepHble peakliu. 3aKOH paduoakmueHo20 pacnada. SlaepHasi SHepreTHKa.
BnusiHve noHU3MpYyOLLell pafivaliiM Ha >KKBble OpraHu3Mbl. /Jo3a ustyueHus. JnemeHmapHble uacmuybl. DyHoameHmanbHble 83aumooelicmeaust.

ComnHeuHas cuctema. 3BE3/IbI U HICTOUHHMKH UX SHepruu. ['anakruka. [IpoctpaHcTBeHHBIe MaciTadbl Habmomaemoii BeenenHoit. CospemeHHble npedcmasneHus o
npoucxoxcoeHuu u 3gontoyuu ConHya u 38é30. CmpoeHue u 38o1t0yusi BeceaeHHoll.

. ®otosddexr. JInHeliuatele crieKTphbl U3nyudeHus. Jlazep. CUETUMK MOHU3UPYIOIINUX YaCTHL].
JIP. VI3yueHue TPEKOB 3apsyKeHHBIX YaCTUL.
3.TPEBOBAHNS K YPOBHIO I1IOJAI'OTOBKH BBIITY CKHUKOB

B pe3synbrare nsyuyenus pr3vky Ha 6a30BOM ypOBHE YU€HHK [JO/DKeH:

* 3HaThH/TIOHUMATh:

— cMbICA noHamull: pusnyeckoe siBjieHUe, TUTIOTe3a, 3aKOH, TeOPUsl, Bell[eCTBO, B3aUMOJeCTBUe, 3/IeKTPOMarHUTHOe T10/ie, BOJIHA, JOTOH, aTOM, aTOMHOE s]po,
MOHM3UPYIOIIYe U3/TyueHus], IylaHeTa, 3Be3/ia, rajlakTika, BcemeHHas;

— cMblca ¢puduuecKux geuyUH: TiepeMellieHre, CKOPOCTh, YCKOpeHHe, Macca, CUjla, UMITyJ/bC, paboTa, MexaHWyecKasi SHeprusi, ieprog, 4acToTa U aMIuIuTya
Koie0aHUM, BHYTPEHHSISI SHEPTrusi, abCOMIOTHAs TeMIiepaTypa, CpeJHss KWHeTHUeCKast SHeprysl YaCTHI] BEIleCTBa, KOJTMUeCTBO TETUIOTHI, 3/IeMeHTapHBIH



3/1IeKTPUUECKUI 3apsi]], HAMPSHKEHHOCTD 3/1eKTPUUECKOTO T10J1sl, PA3HOCTh MOTEeHLMAaIOB, SHEPIUsl 37IeEKTPUUYECKOro T0JIs, CUjla TOKa, 3/1eKTPO/IBIKYILas CUa,
MarHuTHasi UHAYKIWS, SHEePTysi MarHUTHOTO MOJIs1, TTOKa3aTe/lb Mpe/IOMJIeHNs;

— CMbIC/ (pu3u’ecKux 3aKOHO8 KIIaCCUUeCKoW MeXaHUKU, BCEMUPHOT'O TSITOTeHUs, COXpaHeHUs SHePTryur, UMITYJ/IbCa U 3/IeKTPUUeCKOTO 3apsifia, TePMOJAUHAMUKH,
3/IeKTPOMarHUTHOM UHIYKLWH, (hOoTo3(PdeKTa;

— 8K/1a0 poCcUliCKUX U 3apybedCHbIX y4UéHbIX, OKa3aBIIMX HaUOOJIbIIIee BIUSHUE Ha pa3BUTHE (PU3NKY;

* yMeTh:

— ONnucblBamb U 00BACHAMb (bI/IBI/I‘-IECKI/Ie SIBJIEHUS] ¥ CBOICTBA TeJl: ABIDKeHHEe HeDOeCHBIX TeJl U HNCKYCCTBEHHBIX CITYTHHKOB 3€MJ'II/I; CBOMCTBaA ra3os, )KI/I,E[KOCTGI‘/JI nu
TBép,E[I:IX TeJI; 3JIEKTPOMArHMTHYIO MHAYKIIHUIO, PACIIPOCTPAaHeHHE 3/IEKTPOMAarHUTHBIX BOJIH; BO/THOBEIE CBOMCTBa CB€Ta; U3/TyueHHre U II0IVIOIIeHHe CBeTa aTOMOM;

dboto3ddexr;

— NpUMEHSMb NO/IlyYeHHble 3HAHUsA OJid pelleHUA HeCJTOXKHBIX 3d/a4;
— om/iu4amas TUINOTE3bI OT HAYUHBIX TEOpHﬁ; Ae1aTb BbIBOJbI Ha OCHOBE 3KCITePpUMEHTA/IBHBIX AdHHbBIX;

— npugoOoumb npumepbl IPAKTUYECKOTO MCI0/Ib30BaHUs (PH3MYeCKMX 3HAHUM: 3aKOHOB MeXaHUKH, TePMOJJMHAMUKU 1 5/IEKTPOJMHAMUKHU B SHEPreTHKe; Pa3/MuHbIX
BU/IOB 37IeKTPOMarHUTHBIX U3/TyYeHU! [Jis1 Pa3BUTHS PaJiM0- U TeJIeKOMMYHUKALWM, KBAHTOBOW (PU3UKY B CO3[jaHUU SIIEPHOM SHEPreTUKH, J1a3epoB;

— 80CNPUHUMAamMb ¥ Ha OCHOBE TOTyUeHHbIX 3HAHUH camMocmosimesbHO oyeHusamsb MH(GOPMALIMIO, cofiep>Kallyrocsi B coobiienusx CMU, nHTepHeTe, HAyYHO-
TIOMY/ISIPHBIX CTaThsIX;

¢ UCI10/Ib30BaTh HpHOGpETéHHble 3HAHUA U YMEHHUA B HpaKTI/I‘IECKOﬁ AeATe/IbHOCTH U HOBCEAHEBHOﬁ XKHU3HU JIA:

— obecrieyeHust 6e30MaCHOCTH KU3HEAEATETBHOCTU B TIPOL[ECCe UCTIOB30BaHUsI TPAHCIIOPTHBIX CPEZICTB, OBITOBBIX 3/IEKTPONIPHUOOPOB, CPeCTB PaJvio- U
Te/JIeKOMMYHUKAL|MOHHOM CBSI3Y;

— OLI€HKH BJ/IMSAHUSA Hd OPTdHW3M 4eJ/IOBEKd U Ipyrre OPraHrW3MbI 3dI'DA3HEHUA OKPY)KaIOU.IEﬁ Cpeabl;

— PAlIMOHA/IBHOT'O MMPUPOAOITI0/Ib30BaHWA WU 3allJUTHI OKPY)Ka}OH_IEf/JI cpeabl.

OI_J‘EHKa YCTHBIX OTBETOB YUYdIIIUXCH.

OIIEHKa 5 cTaBUTCS B TOM ci1y4dae, eC/ia yanHﬁCH IMMOKA3bIBA€T BE€PHOE€ IMOHMMaHHhe (1)I/I3HIJECK0ﬁ CYIHOCTHU paCCMATPHUBAEMBIX SIBJICHUIN U 3aKOHOMepHOCTeﬁ,
3dKOHOB 1 TEOpHﬁ, AdeT TOUHOeE oripefesieHre 1 UCTO/IKOBaHHME€ OCHOBHBIX TIOHATHUN U 3dKOHOB, TEOpI/Iﬁ, d TaKXKe IMMpaBUJ/IbHOE OIipeeyieHre ClJI/ISI/ILIECKI/IX BeJIMYUH, UX
eIUHHL U CriocoboB HN3MepeHUdA; TMPaBU/IBHO BBITIO/JIHAET 4YepTeXU, CXeMbl U FpaCI)I/IKI/I; CTPOUT OTBET I10 CO6CTB€HHOMy IJIaHy, COIPOBOXXO4ET pdCCKda3 HOBBIMHU



NpUMepaMH, yMeeT MPUMEHSTh 3HaHWS B HOBOM CHUTyal|My MDY BBITIOJIHEHWM MPAKTHUECKUX 3a/laHUM; MOXKET yCTAaHAB/IMBAThb CBSI3b MEXK/Y W3yUYaeMbIM U paHee
W3yUeHHBIM MaTepPHasIoM 10 Kypcy (BU3UKH, a TAK>Ke C MaTePUaioM YCBOEHHBIM TPU U3yUeHWU APYTUX TPeIMETOB.

OneHKa 4 CTaBUTCS B TOM C/Tyyae, eC/ld OTBET YUeHHKA YIOB/IE€TBOPSIET OCHOBHBIM TPeOOBAHHUSIM K OTBETY Ha OLIeHKY 5, HO €3 HCI0/Ih30BaHKsl COOCTBEHHOTO TI/IaHa,
HOBBIX TIPUMEPOB, 6e3 NpUMeHeHUst 3HaHWW B HOBOW CUTYyarud, 0e3 MCIO/b30BaHUsS CBSI3eM C paHee W3y4YeHHbIM MaTepHasioM, YCBOEHHBIM TP U3yUEHHM [IPYTUX
TIPeIMETOB; €C/IM YYAIUHCS JOMYCTUI OJHY OIIMOKY WK He Oosiee JByX HEJIOUETOB U MOXKET UCTIPABUTh UX CAMOCTOSITETbHO WK C HEOOJIbIIION TOMOIIBI0 YUUTETS.
OueHka 3 CTaBUTCS B TOM CJlyuyae, eC/IM YYall[UiCs MPaBUILHO MOHUMAeT (U3UUECKYH0 CYIIIHOCTb pacCMaTpUBAeMbIX sIBJIEHWM W 3aKOHOMEPHOCTEM, HO B OTBETe
WMEIOTCSI OT/le/IbHbIe MPO0e/bl B YCBOEHWU BOIMPOCOB Kypca (pU3MKH; He TMPENsATCTBYET AajbHEHIleMy YCBOEHHIO TPOrPaMMHOIO MaTepuasia, yMeeT TPUMEHSITh
TIO/TyYeHHbIe 3HAHWS TP PEIleHUH TPOCThIX 3a/lau C WCIO/h30BaHHUEM TOTOBBIX (DOPMYJI, HO 3aTPYJHSETCs TIPU PelleHud 3ajay, TPeOyroIMX MpeoOpa3oBaHus
HEKOTOPBIX (hOpMYyJI; JOMYCTUI He Gosiee ofiHOM rpyOoii U ofHOM Herpyboit ommbOku, He Oosiee JBYX-TpPeX HETPYObIX HEIOUETOB.

OueHkKa 2 CTaBUTCS B TOM C/TyYae, eC/TH YUall[MiCsl He OB/1aJie/l OCHOBHBIMU 3HAHUSIMU B COOTBETCTBUM C TPEOOBAHUSIMU M JIOMTYCTH/T OOJIbIIE OIMOOK U HEJJOUETOB,
yeM He0OXOJUMO [I/isI OLIEHKH 3.

OueHka 1 cTaBUTCS B TOM CJyuae, €C/Id YUEeHUK He MO>KET OTBETHUTh HU Ha OJIUH U3 ITOCTABJIEHHBIX BOIPOCOB.

6.2. OnleHKa NUCbMEHHbBIX KOHTPOJIbHBIX Pa0oOT.

OueHka 5 CTaBUTCS 3a pabOTY, BBITIOJTHEHHYHO MTOJTHOCTBIO 0e3 OIMO0K 1 HeJJ0YeTOB. _

OneHkKa 4 cTaBUTCS 3a pabOTY, BBITTOTHEHHYO TIOIHOCTBIO, HO TIPM Ha/IM4MK He Oojiee OfHOM OIIMOKY M O/THOTO HefloueTa, He Oojiee Tpex Hel0YeToB.

Ouenka 3 cTaBuTCs 3a paboTy, BHIMO/JIHEHHYIO Ha 2/3 Bcell pabOThl TIPaBUILHO WM TPH JIOMYIeHUH He Gosiee ofHOM rpy6oii ommbku, He Gosee Tpex HerpyObIxX
oM0OO0K, OfHOM Herpy0oii OIIMOKY U TPeX HeA0UeTOB, TIPY HATMYWH YeThIPeX-TITH He/[0YeTOB.

OueHka 2 cTaBUTCA 3a pab0Ty, B KOTOPOM YKMC/IO OLTMOOK Y HeI0UeTOB TMPEBBICKUIO HOPMY [I/isI OLIeHKH 3 WM TIPaBUJIbHO BBITIONTHEHO MeHee 2/3 paboThl.

Onenka 1 craButcs 3a paboTy, HEBBITIOJIHEHHYO COBCEM WJTH BBITIONIHEHHYHO C TPyOBIMU OLIMOKaMU B 3a/IaHUSIX.

6.3. O1eHKa JIa00paTOPHBIX PAOOT.
O1eHKa 5 CTAaBUTCSI B TOM CJTyJae, eC/Ii yJalliuiicst BBIOTHII paboTy B TOIHOM 00beMe C cob/oieHreM HeoOX0qMMON TT0C/Ie[0BaTe/IbHOCTH MTPOBE/IEHNUST OTBITOB U

M3MepeHHil; CaMOCTOSITeTbHO U PAalOHaIbHO MOHTHPYeT Heo0xoauMoe 000py/j0BaHNe; BCe OTIBITHI POBOAWT B YC/IOBUSIX U PeXKHUMaX, 00eCrieurBaroIUX MoTyueHrne
NPaBUJIbHBIX Pe3y/IbTaTOB U BBIBOZOB; COO/OaeT TpeOOBaHUS MpaBu 06e30MacHOTrO TPyZa; B OTUETe MPABU/ILHO M aKKypPaTHO BBITIOHSET BCe 3alKCH, TabiuLpl,
PUCYHKH, YepPTeXKH, rPapvKH, BEIYUCIEHHSI, TIPABUILHO BBITIO/THSIET aHa/IN3 TIOTPeLHOCTe!.

OneHKa 4 CTaBUTCS B TOM C/Tyuae, eC/IM YUal[UiCs BBITOTHII paboTy B COOTBETCTBHHU C TpeDOBaHUSIMHU K OLIeHKe 5, HO JOIMyCTHJI JBa-TPH HeJoueTa, He Oosiee OfHOM
Herpy0o¥i oImMOKY ¥ OJHOTO He/joueTa.

OneHKa 3 CTaBUTCS B TOM CJydae, eCJId YJalluicsl BBITIOIHUI paboTy He TIOTHOCTBIO, HO 00beM BBITIOJTHEHHOW YaCTH TaKOB, UTO TI03BOJISIET MOTYYUTh TIPABUTbHBIE
pe3y/bTaThl ¥ BEIBO/IbI, €C/TA B XO/ie TPOBE/IeHNsI OTTbITa U M3MePeHH ObUTH [IOMYIIIeHbl OLTMOKH.

OreHKa 2 CTaBUTCS B TOM C/lydae, €CJI YYalluicsl BBITIOITHII PaboTy He TOTHOCTBIO M 00BbeM BBITIOJIHEHHOM paboThI He 103BOJISIeT C/le/laTh TIPABUIbHBIE BBIBOJB,
BBIUKC/IEHUS]; HAaO/MIOIeHNsT TIPOBOJU/TUCH HETPABUJIBHO.

OneHka 1 cTaBUTCS B TOM C/Tyuae, eC/TH YYaI|iACs COBCEM He BBITIOTHU paboTy.

Bo Bcex ciyyasix oLjeHKa CHIDKaeTCsl, eC/IH yualluiics He cobmrogan TpeboBaHMi TpaBr 6e301acHOro Tpyza.

6.4. IIEPEYEHD OIIINBOK

I. T'pyObie ommoKH.

1. He3HaHue ompe/ie/leHUi OCHOBHBIX TIOHSITWM, 3aKOHOB, TIPABUJI, TTOJIOXKEHUH TeopuH, (Hopmysi, OOIEeNPUHATBIX CUMBOJIOB, 0003HauUeHUs (HHU3MUeCKUX BeTMUMH,
eIMHULLY U3MepeHHs.

2. HeymeHue BbIJie/ISITh B OTBETE IJIaBHOE.



3. HeymeHuve TipUMeHSITb 3HAHUWS [jisl pellleHus 3a7iau U 00bsCHeHWs] (U3NUeCKUX SIBJIEHUM; HerpaBUWIbHO C(HOpPMY/IMPOBaHHbIE BOTIPOCHI, 3a[jaHUsI UM HEeBepHbIe
00BSICHEHMS X0/]a VX PellleHUs], He3HaHWe PUeMOB pelleHus 3a/lau, aHaJIOTUUHBIX paHee PelleHHbIM B Kjlacce; OIIMOKH, TTOKa3bIBalOL[e HelpaBUIbHOe TIOHUMaHKe
YCJIOBUS 3a[]aU¥l WM HeTIpaBU/IbHOE MCTOJIKOBAHKE PelleHusl.

4. HeymeHue unTaTh ¥ CTPOUTH rpadyKy U MPUHLIUITHA/IbHBIE CXEMBbI

5. HeymeHue TIOArOTOBUTH K paboTe yCTaHOBKY WM jabopaTropHOe 000pyAOBaHKe, TPOBECTH OITBbIT, HEOOXOJUMbIe PacueThbl UM UCIIOH30BaTh TIOTyUYeHHbIe JaHHbIe
11 BBIBOJZIOB.

6. HebpesxHOe oTHOIIIeHHe K JlabopaTopHOMY 000pPyZOBaHUIO U MU3MepHUTeTbHBIM IpHUbopam.

7. HeymeHue orpefie/IMTh TIOKa3aHUsI I3MEPUTeTBHOTO TIprubopa.

8. Hapy1ienre TpebGoBaHMi TIpaBU/I Oe30T1aCHOTO TPY/ja MPH BHITIOTHEHUH SKCIIepUMeHTa.

II. Herpy0bie ommoKwu.

1.HetouHoct (hOpMY/IUPOBOK, OIpeJe/ieHHid, 3aKOHOB, TeOpHH, BbI3BAHHBIX HETIOJTHOTOM OTBeTa OCHOBHBIX IPU3HAKOB OTpezenseMoro ToHSATHsS. OmmOkH,
BbI3BaHHbIE HECOO/TIOZIEHEM YCIOBHIA TIPOBEZIEHUS OTIbITA U/TH M3MepeHnH.

2.0mmbKM B yC/IOBHBIX 0003HAYEHHUSIX Ha MPUHLIUITHAIBHBIX CXeMaX, HETOUHOCTH UepTeXkel, rpauKoB, CXeM.

3.I1pormycK iy HeTOUHOe HamnrcaHre HAaMMeHOBAHUH eIVHUL (PU3NUeCKUX BeJTUUHH.

4.HeparyioHanbHBIN BEIOOD X0/a pelieHHsl.

II1. Hepouetsbl.

1.HepaimioHaibHbIe 3aMyCH MPU BBIYUCIEHUSTX, HepaljoHa/IbHbIe TIPHeMbl BRIUMC/IeHUH, MpeoOpa30BaHui U pelleHus 3a/1au.
2.ApudmeTrueckrie OIMOKHN B BEIYMCIEHUSIX, €C/TA 3TH OIIMOKU TPyD0 He MCKa)KaroT PeasbHOCTh TO/TyYeHHOTO pe3y/ibTara.
3.0TaenbHbIE TOTPELLHOCTU B JOPMY/IMPOBKe BOIIPOCA WU OTBETA.

4.HebOpe>xHOe BBITIOJTHEHHE 3aliCel, YepTeXkel, cxeM, rpaMKoOB.

5.0pdorpaduueckue v MyHKTyal[MOHHbIE OITHOKH.

4. YYEBHO-TEMATHUYECKUM IVIAH 10 K/TIACC (68u.)

No TEMA Bcero | NeJI.P. No [ImaHupyeMmele pesysbTarhl

4yacoB K.P. (B cootBeTcTBUM ¢ PI'OC)

68 6 7 [TpemMeTHBIE Pe3y/IbTaThl
Yy

1 | BBegenue 1 -JlaBaTh oripe/ienieHyst MOHATUSIM: 6a30Bbie uU3nUecKre BeJIMUMHbI, GPU3NUECKH 3aKOH, HayyHast
TUNOoTe3a, MoZiesb B (hM3KKe U MUKPOMHPe, 3/ieMeHTapHast yacTulla, yHjaMeHTalibHOe
B3auUMO/IeliCTBUE;

- Ha3biBath 6a30BbIe (pu3nuecKye BeJIMUUHBI, KPaTHbIE U [IO/IbHbIE eIMHUIIbI, OCHOBHbIE BU/IbI
(byHjaMeHTa/IbHBIX B3auMOZieCTBUM. MIX XapaKTepUCTHUKU, PaIuyC JeHCTBUS;

- Jenartb BbIBOZBI O FPaHML[aX MPUMEHUMOCTH (hH3UUeCKUX TEOPU, UX MPeeMCTBEHHOCTH,
CYIIIeCTBOBAHMU CBsI3eM U 3aBUCUMOCTeN MeXXy (hr3rueCKUMU BeJIMUMHAMU;




- VlHTepnipeTrpoBath (pU3MUeCKyr0 UH(pOPMaLHIO, TOTYUYEHHYO U3 JPYTUX UCTOUHUKOB

MexaHuka

29

Kvnemartrka
MarepuaabHOU
TOUKU

10

- [aBathb oripefiesieHUst IOHATUSIM: MeXaHUUeCKoe JBIDKeHUe, MaTepuasibHasi TOUKa, Tesi0 OTCUeTa,
CUCTeMa KOOD/IMHaT, paBHOMepHOe TPSIMO/IMHeNHOoe IBIKeHNe, PpaBHOYCKOPEeHHOe U
paBHO3aMe/|JIeHHOe JBI)KeHUe, PaBHOTIepeMeHHOe JIBIKeHHe, Tepruoindeckoe
(BpalatebHOE ) IBXKEHUE;

-Vcrionb30Bath [i71s1 OMMCAaHUST MeXaHUUeCKOTo JBY)KeHUs KUHeMaTHieCcKye BeJTMUUHBI: pafinyC-
BEKTOp, TiepeMellieHue, My Tb, CPeJHss MyTeBasi CKOpOCTb, MTHOBEHHAsl U OTHOCUTeJIbHasi CKOPOCTh,,
MT'HOBEHHOEe U L|eHTPOCTPeMUTEIbHOe YCKOpeHue, Nepro/l, 4acToTa;

-Ha3bIBaTh OCHOBHBIE MMOHSATHUS KHHEMATHKW;

-Bocripon3sBoguTh onbIThl ["anusiest AJisi U3ydeHusi CBOOOAHOTO Ta/IeHUsl TeJl, OMMChIBaTh
9KCITEPUMEHTHI TI0 U3MEPEHUIO YCKOPEHUsSI CBOOOTHOTO TIa/[eHHS;

-JleniaTh BBIBO/IbI 00 0COOEHHOCTSX CBOOOAHOTO TIa/ieHus Te/l B BaKyyMe U B BO3/IYXE;

-TIPUMEHSITh TIO/TyueHHbIe 3HAaHUS B PellieHUH 3a/ad.

JvHaMuka
MaTepraJbHON
TOYKH

- JlaBarb onpefie/ieHUs IOHATUAM: WHepLMa/ibHas U HerHepLyaabHas CUCTeMa OTCUéTa, UHePTHOCTb,
CWJIa TsDKeCTH, CHJjla YIIPYrOCTH, CHla HOPMabHOM peakLiMy OMOpbl, CHila HaTsbkeHUs. Bec Tena,
CuJia TPeHUs I0KOs, CUJIa TPEHUs CKOJIbKeHUs, CHjla TPeHUsl KaueHus;

-®opmynuposarh 3ak0Hbl HBIOTOHA, IPUHLIUIT CYTIePIIO3ULIMU CUJL, 3aKOH BCEMUPHOIO TATOTeHUs,
3aKoH I'yKa;

- OnuceiBath onbIT KaBeHu11a 110 M3MepeHUI0 TPaBUTALMOHHON ITOCTOSIHHOM, OIIBIT 110 COXPaHEeHUI0
COCTOSIHMS TTOKOS (OTIBIT, ITOATBEP)KA0IMU 3aKOH MHEPLIMH), 3KCIIePUMEHT I10 U3MepeHHUI0 TPeHHs
CKOJIb)KeHUS;

- Jenare BbIBOABI O MeXaHH3Me BO3HUKHOBEHUS CUJIbI YIIPYTOCTH C MOMOLLbI0 MeXaHUYeCKON MOZeny
KpUCTasla;

-IIporHosupoBars BMsiHYe HeBeCOMOCTH Ha I0BeJeHre KOCMOHABTOB I1pY JJIUTe/IbHbIX
KOCMMUYEeCKUX I10JIeTax;

- [IpriMeHATh NO/TydyeHHble 3HaHUA [1JI PellleHUs 3a/au.

3aKOHBI COXpaHeHUst

10

-JlaBatb oripesiesieHUsI TIOHSATUSIM: 3aMKHYTasi CUCTeMa; peakKTUBHOE JBM)KeHUe; YCTONUMBOE,
HeyCTONuUMBOe, Oe3pa3IMuHOe PABHOBECHSI; TTOTeHIMa/IbHbIe CU/Tbl. KOHCepBaTHBHAas CUCTEMa,
abCOJTFOTHO YTIIpyTyi ¥ aOCO/TIOTHO HEYNPYTUH yaap; GU3NUeCKUM BeIMUMHAM: MeXaHUJecKast
paboTa, MOIIHOCTb, SHEPTHsi, TOTeHINa/bHasl, KHHeTUUYeCKasi U TI0JTHasi MeXaHWueCKasi SHeprusi;

- ®opmynMpoBaTh 3aKOHBI COXPaHeHHWsI UMMYJ/IbCa U SHEPTUM C YUETOM PAHUL] UX TIPUMEHUMOCTH;
- Jenarb BbIBOZbI M YMO3aK/IHOUEHHS O NPeMMYIeCcTBaxX MCI0/Ib30BaHUs SHePreTUueCcKoro nojaxoza
TIpU pelleHrH psifia 3a7jau JUHAMUKU.

MonekynsipHas
¢usuka

18




MonekynsipHo —
KHUHeTHYeCcKast
Teopusi UeaabHOIO
rasa.

CBolicTBa rasoB

- JaBatb onpefiesieHUs1 IOHATUSAM: MUKPOCKOIIMYeCKUe U MaKPOCKOITUUeCKHe TlapaMeTphl;
CTallMOHapHOe paBHOBEeCHOe COCTOsIHMeE Ta3a. Temmeparypa rasa, abCoMIOTHBIN HOMb TeMIieparyphl,
M30TIPOI[eCC; U30TePMHUEeCKHUH, N300apHBIM U N30XOPHBIN TTPOIECChI;

- Bocripon3BoguTh OCHOBHOE ypaBHeHWe MOJIeKY/IsipHO-KMHeTHUYeCKOW TeOpuH, 3aKOoH [la/bToHa,
ypaBHeHre KnanelipoHa-MeH/eneeBa, 3akoH ['eli-JItoccaka, 3akoH Llapssi.

- ®opmynUpoBaTh YC/I0BHUS U/leaJTbHOTO rasa, ONKChIBaTh SIBJIEHUS] MIOHU3ALIWY;

- MCTIOMb30BaTh CTAaTUCTUUECKUH TOAX0/, /I/1s1 OTIMCAHUS TIOBe/IEHUS] COBOKYITHOCTH OOJTBIIIOTO YKC/Ia
YyacTUl], BK/IFOYAIOL[1I BBe/leHre MUKPOCKOITMYeCKUX U MaKpOCKOMMYeCKUX TapaMeTpOB;

- OnuceIBaTh JeMOHCTPALIMOHHbIE SKCIIePUMEHTHI, [T03BOJISOLIMEe YCTaHAB/IMBATh J1JIs rasa
B3aMMOCBSI3b MEX/Iy €T0 AaB/eHrneM, 00beMOM, MaCCOU 1 TeMIIepaTypo;

- OOBSICHATD ra30Bble 3aKOHBI HA OCHOBE MOJIEKY/ISIPHO-KUHETUUeCKOU TeOpPHH.

- [IpyMeHsITh MOJTyueHHbIe 3HAHUS /151 OObSICHEHUS! IBJIEHUM, HaOJII01aeMbIX B IPUPOJIE U B OBITY.

OCHOBBI
TepMOAVUHAMUKU

- [laBaTh oripeziesieHUst IOHSATUSM: TETUIO0OMEH, TerION30/TMPOBaHHAsT CUCTEMa, TeT/IOBOM
[IBUTaTesib, 3aMKHYTBIW [IUKJI, He0OpaTHUMBIiA TipoLiecc; (pr3nvecKrX BeIMUMH: BHYTPEHHSIST SHeprus,
KOJIMYeCTBO TeIJIOThI, KO3 UIIMEHT M0/Ie3HOTO AeHCTBHUS TETVIOBOTO ABUTATEJIS.

- ®OpMy/MPOBaTh MEPBbIN U BTOPOU 3aKOHBI TEPMOANHAMUKY;

- OOBSICHSITH 0COOEHHOCTDb TEMITEPaTyPhl Kak rapameTpa COCTOSIHUSI CUCTEMBI;

- ONUCHIBaTh OMBITHI, WITIOCTPUPYIOLUE U3MEHeHHe BHYTPEHHEH SHepPry MpU COBepLIeHUH
paboThI;

- [lenaThb BBIBOJBI O TOM, UTO siBlieHHe JUddy3nn ABIseTcs: He0OPATUMBIM MPOLIECCOM;

- [IpumeHsATH IPUOOpPETEHHBIE 3HAHUS 110 TEOPUH TETIOBBIX [BUTATeNeH /st PaljiOHATBHOTO
MIPHPOJOTIOIb30BAHKMS U OXPaHbI OKPY)KAIOIel CpeJibl.

CBoOMCTBa TBEPABIX
TeJl, )KUIKOCTeH U
ra3os.

-JlaBaTh OorpefiesieHys MOHATUAM: MOJIEKYyJla, aTOM, «peasbHbIM r'a3», HaCbIeHHbIH 1ap;

- [ToHrMaTh CMBIC/T BeJTMUMH: OTHOCUTE/bHAs BIaXHOCTb, NapLidalbHOe [aB/leHUe;

- Ha3biBaTh OCHOBHBIE T10JI0KEHHUSI 1 OCHOBHYHO0 (PU3UUECKYIO0 MO/ie/lb MOJIEKY/ISIPHO-KMHETHYe CKOM
TeOpPUU CTPOEHHsI BellleCTBa;

- KnaccuduipoBars arperatHble COCTOSIHUS BELL[eCTBa;

- Xapakrepu30BaTb U3MeHeHHe CTPYKTYPbl arperaTHbIX COCTOSIHUM BellleCTBa MPH (Pa30BbIX
nepexofax;

J/IEKTPOAUHAMHUKA
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OneKTpoCcTaTrKa

- [laBatb omnpe/iesieHus1 TIOHSATUSIM: TOUEUHbIN 3apsi[], 3/IeKTpr3aLus Tesl. DJIeKTpUYeCKU
M30/IMPOBaHHAasl CUCTeMa TeJl, 1eKTpruUecKoe ToJjie, TMHUU HalPSPKeHHOCTU 371eKTPUYeCKOro moss,
CBOOO/IHBIE U CBSI3aHHBIE 3apsifibl, TTOJISIPU3ALIUS AUIEKTPUKA; (DU3MUeCKUX BETUUYMH: 3/IEKTPUUECKHUN
3apsii. HampsikeHHOCTD 3/1eKTPUYeCcKOro Mosisi, OTHOCKTe/IbHas JU3/IeKTpUUecKast MPOHULIaeMOCTb
cpefpl;

- ®opMyMpOBaTh 3aKOH COXpaHEeHUsI 37IeKTPUUYEeCKOTo 3apsifia, 3akoH Ky/oHa, rpaHULibl UX
TIPUMEHHUMOCTHY;

- OnuchIBaTh AEMOHCTPALIMOHHBIE SKCTIEDUMEHTHI T10 3/IeKTPU3alliH Tel U 00bCHSITh UX Pe3y/bTaThl;




OTUCBIBATh SKCTIEPUMEHT 110 U3MePeHUIO 3JIEKTPOeMKOCTH KOH/|eHCaTopa;
- IPUMEHSITh MOTyYeHHbIe 3HaHUs /151 6e30TIaCHOTO MCIOIb30BaHMUS OBITOBBIX TPUOOPOB U
TeXHUYEeCKHUX YCTPOMCTB.

3aKOHBI
TTOCTOSTHHOT'O
371EKTPUYECKOTO
TOKa

5,6

- aBath onpeziesieHUsl IOHATUSAM: 371eKTPUUECKUIN TOK, ITOCTOSIHHBIN 3/1eKTPUUYECKUI TOK, NUCTOUHUK
TOKA, CTOPOHHHKE CHUJIbI, CBepXIIPOBOAUMOCTb, AbIPKa, [0C/Ie0BaTebHOe U NapasiebHoe
coefiiHeHHe NPOBOJHUKOB; (PU3MUeCKMM BeJIMYMHaM: cuja Toka, 3/1C, cornpoTUB/IeHUe NTPOBOJHMKA,
MOILIHOCTb 3/IEKTPUYECKOTO TOKa;

- OOBSICHATD yC/IOBUSI CyII[eCTBOBAaHUS 3JIEKTPUUECKOTO TOKa;

- OnuchIBaTh JeMOHCTPALMOHHBIN OMBIT Ha MOC/Ie[0BaTebHOE U NapasieflbHoe COeJuHEHNe
NIPOBOAHUKOB. TeryioBoe JieliCTBUE 371eKTPUUECKOT0 TOKa, Nlepejiauy MOILHOCTH OT UCTOYHHKA K
TIOTPeOUTE/TF0; CaMOCTOSITE/TbHO MTPOBEIeHHBIN SKCIIEPUMEHT T10 U3MEPEHHUI0 CHJIbI TOKa U
HarpspKeHUs! C IOMOLLbI0 aMIiepMeTpa 1 BOJIbTMeTpa;

- Vcnonb3oBatk 3akoHbl OMa /11 OJHOPOJHOTO NPOBO/IHMKA M 3aMKHYTOM LieIy, 3aKoH J>koyrs-
JleH1uja /15 pacyeTa 5/1eKTPUYeCKUX Liereit.

OneKTpruyeCcKum
TOK B pa3/IMUHbIX
cpefax

- [IoHuMaTh OCHOBHBIE MOIOXKEHUS 3/IEKTPOHHOU TeOpUH MPOBOJMMOCTU MeTasIOB, KaK 3aBUCHT
COIIPOTHUB/IEHWE MeTa/VINYeCKOro NPOBOSHUKA OT TeMIlepaTyphl

- OOBSCHATD yC/IOBUS CYILIeCTBOBAHUSI 3/IEKTPUUYECKOTO TOKA B MeTajliax, MOMyPOBOAHUKAX,
JKUZKOCTSIX U rasax;

- HasbiBaTh OCHOBHBIE HOCUTE/H 3apsiZi0B B MeTajulax, KUAKOCTSIX, [OYTPOBOJHMKAX, ras3ax U
YCJIOBUSI TIPY KOTOPBIX TOK BO3HUKAET;

-@opmynuposars 3akoH Papajes;

- [IpumeHsTH 1TO/TyYeHHbIe 3HaHUS AJ1s1 O0bSICHEHHS siB/IeHNH, Ha0JFojaeMbIX B TIPUPO/IE U B OBITY.

nror

68

YUYEBHO-TEMATUYECKUM IVIAH 11 KJTACC (684.)

Ne TEMA Bcero No Ne KP [InanvpyemMbie pe3y/bTaTbl
JIP (B cootBetcTBUM ¢ PI'OC)
68 7 5
1 | dnekrpopunamuka | 40
(mpopo/mKeHune)
MarnsuTtHoe 1oJjie 4
- JlaBatb onpefiesieHus1 IOHATUSIM: MarHUTHOE B3anMogzencTBre. JIMHUM MarHUTHOM MHZAYKLWY,
OHOPOJAHOE MArHUTHOE 110J1€, cobcTBeHHas WHAYKLNWA; (1)I/I3I/I‘JECKI/IM Be€/IMYHMHAM: BEKTOPD




MarHMUTHOW UHIYKIMK. Bpalijatomiuii MOMeHT, MarHUTHBIN MOTOK, CU/Ia amrepa, cuia JlopeHiia,
WHJYKTUBHOCTb KOHTYPa, MHAYKTUBHOCTh KOHTypa. MarHuTHasi MPOHULIAeMOCTh CPe/ibl;

- (hopmynupoBaTh MpaBUIO OypaBuMKa, IPUHIUI CYTIEPIIO3UI[UM MarHUTHBIX T10JIeH, TIPaBUIO
NIeBOY DYKH, 3aKOH AMIIepa;

- OMUChIBaTh PyHZaMeHTabHble (hr3ruecKue OMbIThl DpcTeia U AMIiepa;

- VI3yuath ABM>KeHUe 3apshKeHHBIX YaCTUL] B MarHUTHOM T10J1€;

- NccnepoBath MexaHu3M 00pa30BaHUs U CTPYKTYPY PaJHUALIMOHHBIX TIOSICOB 3eMJIH,
MPOTHO3UPOBAaTh U aHA/IM3UPOBATh UX BIUSIHUE Ha )KU3HEesTeIbHOCTb B 3eMHBIX YC/IOBUSIX.

OJIeKTpOMarHeTusm

Ne 1

-JlaBaTh orpefiesnieHysl MOHATHUSAM: 37IeKTPOMarHUTHas UHAYKLMS, UHYKLMOHHBIN TOK,
CaMOMH/YKLUSl, TOKW 3aMbIKaHHS U pa3MblKaHUs, TpaHC(hopMaTop; (pU3NUecKrM BeIMYUHaM:
K03(pULIeHT TpaHC(hopMaLy;

- @opmynuposars 3akoH Papajes, rpasusio JleHua;

- OnuchIBaTh JeMOHCTPALIMOHHbIe ONbIThl Papajes C KaTyLIKOW ¥ TOCTOSIHHBIM MarHHUTOM,
sIBJIEHUE 3/IeKTPOMAarHUTHOW MHAYKLIUHY;

- [IpyBOAUTHL pHMepbI UCTIOIb30BaHUS SIBJIEHUS 3/IEKTPOMarHUTHOW MHAYKLIUA B COBDEMEHHOM
TeXHUKe: JleTeKTOpe MeTaJljla 10 a3poIopTy, B I0e3/je Ha MarHUTHOM nogyuke. berroBeix CBU-
revax, 3arnvcy U BOCIIPOU3BeleHNH MH(OpMaL1K, a TaKKe B reHepaTopax NepeMeHHOro TOKa.

MexaHuueckue u
3/1EKTPOMarHUuTHbIE
KoJieDaHus

18

Ne 2

- laBath ompesiesieHUst TIOHATHSM: KoJiebaTe/TbHOe IBVKEHUe, CBOOO/IHbIE BBIHY K/IEHHbIE
Kojie0aHMsl, Pe30HaHC;
- OnuchIBaTh MEXaHUUECKHE U 3JIeKTPOMarHUTHBIE KoleOaHusl.

MexaHuueckue u
3/1IeKTPOMarHuTHbIe
BOJTHBI

- ,Z[aBaTb oripenie/ieHHs ITIOHATUAM: BOJIHOBOH nponecc, rpoAo/ibHasd U rornepevyHad MeXaHn4eCKasd
BOJIHA, OJIMHA BOJIHBI, M€XdHUYECKAsA WU 3JIEKTPOMAI'HUTHAA BOJIHA, IMJIOCKOIMOJ/IAPHU30BdHHAA
MeXaHn4eCKad U 3/IEKTPOMAarHUTHAsA BOJIHA, TIJIOCKOCTDL MOJIAPpKU3allinu, Cl)pOHT BOJIHBI, J1y4,
PagruoCBsA3b, MOAY/IALIUA U AeMOAY/IALNA CUT'HAJIA, (l)I/I3I/I‘-IECKI/IM Be/IMUMHAaM: [IVIMHA BOJIHBI, ITOTOK
SHeprvu, MJIOTHOCTH MMOTOKA SHePrun BHEKTpOMaFHHTHOﬁ BOJIHBI, MTHT@HCHBHOCTb
BHEKTPOMaFHI/ITHOfl BOJIHBI;

- OOBACHATL 3aBUCUMOCTb UHTEHCUBHOCTH BHEKTPOMHFHHTHOﬁ BOJIHBI OT paCCTOAHUSA 10
HNCTOYHHKA N3/Ty4YeHUA U €r0 UdCTOTEI;

- OnuceiBaTh Me€XaHU3M AaBJ/IeHUA BHEKTPOMaFHHTHOﬁ BOJIHBI;

- KJ'IaCCI/I(l)I/ILII/IPOBaTb AWaria30HbI YaCTOT CIIEKTPA 3JIGKTPOMAI'HUTHBIX H3ﬂyquHﬁ

OnTtuka

13

No3,Ne4
No5,Ne6

- [aBarb ompezieneHys TIOHSATUSIM: BTOPUUHbBIE 3/IeKTPOMarHWTHbIE BOTHbI, MOHOXPOMaTUUeCKast
BOJIHA, KOTepeHTHbIe BOJIHbI U UCTOUHUKU, TTPOCBET/IEHHEe ONTHKY;

-opMypoBaTh NMPUHLMI [folireHca, 3aKOH OTpa>kKeHHsi BOJTH, 3aKOH IpeJIOMJ/IeHHS];
-OOBbSICHSITh KAUECTBEHHO SIBJIEHUSI OTPa’KeHUS U TIPEJIOMJIEHUs] CBETa, sIBJIeHHE TI0JTHOTO
BHYTPEHHET0 OTpa)kKeHUs;

-O mUChIBaTh JEMOHCTPALIMOHHBIE SKCTIEPUMEHTHI 110 HaO/TFOJIeHNI0 SIBJIEHUH [TUCTIEPCHH,
vHTepdepeHIMY U AUdPaKLUY CBeTa;

- JlefiaTh BBIBOZbI O PACIONIOKeHUHU AU(PaKIIMOHHBIX MUHUMYMOB Ha 9KpaHe 3a O0CBelljeHHOU




I1e/IbIO.

KBaHnToBas 28

¢pusuka n

3/IEMEHThI

acTpodu3uKu

D/1eMeHTbI 2 - [laBaTh orpesie/IeHUsI MOHSATUSM:TOPU30HT COOBITHI. DHEPIHs TIOKOSI TeJa;

CIIeLaIbHOH - @opmynuposars rnocrynarsl CTO u cneacTBys U3 HUX;

Teopu - Oenatb BLIBOZ, 4TO CKOPOCTh CBETA - MAKCHMa/IbHO BO3MOXKHAA CKOPOCTB PacrpoCTPaHeHHs
Mr000r0 B3aMMOZENCTBYS;

OTHOCHUTE/IBHOCTH - OLIeHMBATh SHEPrHI0 TIOKOsI YaCTHLI;
- OOBSICHATD yC/IOBUSI TTPY KOTOPBIX MTPOUCXOAWUT aHHUTW/ISILIASL M POXKJeHHe Tapbl YacTHL].

®OTOHBI 4 - NaBatb onpeseneHust MoHATHSAM: GoToadekT, paboTa Beixoa, HOTO1eKTPOHEI, (POTOTOK,
KODITy CKY/ISIPHO-BOJTHOBOM /Iya/ii3M, SHEPreTUUeCKUA BBIXO/, SHePreTHUeCKUI ypOBeHb. DHeprus
WOHHW3aL[UH, TMHeHYaThlil CIIeKTp, CIIOHTaHHOe U MHAYKLMOHHOe H3/Ty4yeHue, jla3ep, MHBepCHast
HaCce/IeHHOCTh SHepPreTHYeCcKoro YpPOBHsI, MeTacTabWIbHOe COCTOSIHUE;
-Ha3biBaTh 0CHOBHBIE 110/10)KeHHsI BOTHOBOUM TEOPUM CBeTa, KBAHTOBOU rurotesbl [11aHKa;
-dopmynupoBath 3akoHbI (hoTo3dekTa, mocTynatel Oopa;
-OLleHUBaTh JIJTMHY BOJHBI [ie Bpoiisisi, COOTBeTCTBYIOLIYIO ABM)KEHUIO 37IeKTPOHA, KUHeTHUe CKYHO0
SHEpruio 371eKTpoHa npu ¢hoTtosddexTe, JIMHY BOTHBI CBETA,UCITyCKaeMOr0 aTOMOM BOZIOPO/a;
- CpaBHMBATh U3/lyueHHe ja3epa C U3ayyeHneM JIPyTUuxX UCTOYHHUKOB CBeTa.

®u31Ka BICOKUX 4 3HaTh/TIOHUMATh CMbBIC/T SKCTIEPUMEHTOB, Ha OCHOBe KOTOPBIX Obljia Mpe/ijioyKeHa ryiaHeTapHast

SHEprHii. MOZie/b CTPOEHHSI aToMa
3HaTh/TIOHUMATh CYIITHOCTh KBAHTOBBIX MOCTY/1aToB bopa
3HaTh ¥ yMeTb OIHUCHIBAaTh U OOBSICHATh XMMHUYECKOe /IefICTBHe CBeTa, Ha3HaueHre W TIPUHLIUT
JIeVICTBYSI KBAaHTOBBIX reHepaTopOB, J1a3epOoB;3HATh HWCTOPUIO PYCCKOM LIKO/IbI (PU3UKOB U e€ BKIaj
B CO3/laHMe U UCTO0/Ib30BaHHE J1a3ePOB

AToMHOe sipO U 9 Ne 7 - /laBaTh OIpeZiesieHue MOHATHUSM: IPOTOHHO-HEUTPOHHAs! MOZiesb s1/ipa, U30TOIIbI,

3/IeMeHTapHbIe
YaCTHULIbI

PaJMoaKTUBHOCTb, O-pacmaj. B-pacmaf, y-u3nyueHre, NCKyCCTBeHHas! pa/Ii0aKTUBHOCTD,
TepPMOsi/IePHBIN CHHTe3,; GU3UUYeCKUM BeJIMUMHAM: Y/ie/bHasi SHePrUs CBsI3H, TIepHo/, Momypacnaja,
aKTHBHOCTH Pa/[MO0AaKTUBHOTO BeIeCTBa, SHEPreTHUeCKU BBIXO[ sepHOM peaKLny,
K03(dHULIMEeHT pa3MHOKeHHUsI HEUTPOHOB, KDUTHUECKasi Macca, f03a MOIVIOIeHHOTO U3TyueHus;

- OOBsICHATH crIOCO0BI 0OecrieyeHus1 6€30MaCHOCTH si/iepHBIX peeakTopoB U ADC

- IIporHo3vpoBaTh KOHTPOMPYEMBIH eCTeCTBeHHBIN pa/jHal[iOHHBIHN (OH, a TaKKe paloHaIbHOe
TIPUPOZOII0/Ib30BaHue TIpu BHegpeHuu Y TC




Crtpoenue
Bcenennoii

- [aBath ompezieneHys TIOHATUSIM: acTpodHU3nUecKast CTPYKTYypa, IJlaHeTapHasi CUCTeMa, 3Be3/a,
3Be3[JHO€e CKOTIEHHe, T'aJIaKTUKH, 3Be3JHOe CKOTLJIeHUE, Ta/laKTHKU, CKOTJIEHHE U CBEPXCKOTIEHHE
rajlakTvk, BceneHHasi, Gesiblii Kap/uK, HeHTPOHHAs 3Be3/ja, UepHasi IbIpa, KpUTUUYeCKasi IJIOTHOCTh
BcenenHoii;

- VlnTeprnipeTrpoBath pe3ynbTathl HabMoaeHn X060s1a 0 pa3beraHny rajakTyK;

- KnnaccuduiupoBats 0CHOBHBIE TTEPUO/IbI SBOJTIOIMY BCEIEHHOM TI0C/Ie OOBIIIOT0 B3PhIBa;
-Tpe/ICTaBUTh TI0C/Ie/[0BaTe/IbHOCTh 00pa30BaHMsI TIEPBUYHOTO BelljecTBa BO BceneHHOM;

- OOBSCHATD TPOLECC BOJIFOIMM 3Be3/], 00pa30BaHus U 3BOJOIUM COTHEUHOW CUCTEMBI;

-C nomorbio Mogiesi dprManHa TpeicTaBUTh BO3MOKHbBIE CLIEHApHUH 3BOJIIOL[UHM BCEeJIEHHOU B

OyaymeMm.

nror
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5. KAJIEHJAPHO-TEMATUYECKHWMH ITJIAH 10 K/TIACC




Ne Ne | Tema ypoka Tun ypoka | Koa- | BuOdbli yue6Hoti | OcHoeHble | Ilnanupyemblii peyibmam Hom. 3a0anue
YPOK 80 dessme/sibHOCMU | @UObI
a e yaco KOHMpOo/s
meme 8
1 Bgenenue YUHM 1 Pacckas-becea ¢ | @poHTab | MOHUMATh CYIJHOCTh HAYUHOTO TO3HAHUA
TexHUKa JeMOHCTPALUSIMH | —HpIii OKpy>Karotriero mupa. I[IpuBoguTh
6e30IaCHOCTH. Odopmenue orpoc TIPUMEpBI OITBITOB, YMETb OObSICHSITD HX.
MeTozibl HayUHOrO OIIOPHOTO DOopMyIUpOBaTh METOAbI HAYUYHOIO
O3HAHMS KOHCIIeKTa. IIO3HAHUA.
Pabora Hag OK. IToHuMaTh, UTO 3aKOHBI UMEIOT
Bece,qa 110 orpeejeHHbIe TPaHULbl MTPUMEHHUMOCTH.
U3y4eHHOMY ‘YKasbIBaTh rPaHUL{bl IPUMEHUMOCTU
marepuany K/IaCCUeCKOW MeXaHUK
Mexanuka 29
Kunemaruka 10
1 MexaHuueckoe YUHM 1 Pacckas-6ecena ¢ | ®ponTane | [laBath ompeesieHre MeXaHUYeCKOro
JBIDKeHUe U ero AEMOHCTPALUSIMH | -HBIN JBIDKEHUsI, CUCTeMbI OTCUeTa, Tesia
BU/IBI. Ocpopmrienme orpoc oTCYeTa, CUCTEMbI KOOPAWHAT U
OTHOCHTE/THOCTD OIOPHOTO (GU3MUECKUX BEJIMUMH: TPAEKTOPHUS,
MexXaHU4eCKOoro KoHcriekTa. My Thb, lepeMelljeHHe. POPMY/IMPOBATh
Pa6ora Hag OK.
JIBUKEHUS Beceza 1o O3M.
M3yueHHOMY
MaTepuany
2 PaBHOMepHOe KY 1 AHanus [aBatb oripejeneHre paBHOMEPHOIO
JBwkeHre. CKOpPOCTb. rpavkoB JIBUDKEHUSI.
Ncnonb3oBaTe ypaBHeHUe
MPSIMO/TMHEIHOTO paBHOMEPHOTO
JBwkeHus s pemeHus O3M.
3 PaBHOmnepemeHHoe KY 1 Pacckas-6ecesa ¢ | @poHTa/b
JBIDKEeHUe. AEMOHCTPALUSIMH | -HpBIN Wcrionb30BaTh 171 ONIMCAHUS
YckopeHue Odopmrtere Or1pocC MeXaHUYeCKOTo JBUKeHUS
OIOPHOTO KMHEeMaTH4eCKUe Be/IMUMHEL:
EC;ZEEKII; OK. yCKOpeHHe, MTHOBEHHAs! CKOpOCTb,
Becesa 1o ¢)0pMyJ1y MIHOBEHHOU CKOPOCTH,
H3YUCHHOMY CpefHel CKOPOCTH.
MaTepuany
4 [Tepemerienue npu KY 1 Peruienvie 3azjau @ponrans | OnuckBaTh ABWKEHUeE IO rpaduKy
MPSIMOJIMHEHOM -HbIU Wcronb3oBaTh ypaBHEHUe
PaBHOYCKOPEHHOM ornpoc paBHOIEPEMEeHHOI0 [BUKeHUS [
JIBWOKEHUH pemienus O3M
5 «M3mepeHue YII 1 Pa6ora c Beinonne- | Onipesiesiite yCKOpeHye Ipu
VCKODEHMUS Tejia IIDU rpubopamu HUe DABHOVCKODEHHOM I[IBW)XEeHUHU IIDU




5. KAJTEHJAPHO-TEMATHUYECKUM IIVIAH 11 KJ/IACC



Ne Ne Tema ypoka Tun Kos-Bo | Bupb! yueoHoi OcHoBHBIE IInanupyeMblii pe3y/bTar Hdom.
Ypo | Ypo-ka yPOKa JleITe/IbHOCTH BH/BI 3a/laHue
- B TeMe 4acoB KOHTPOJIA
Ka
JJIeKTPOAUHAMUKA 40
( mpopo/DKeHue)
MarHuTHoe 1oJie 4
1 1.1 KY 1 Pacckas-6eceza ¢ ®poHTa/bHEIN | [laBaTh onpe/e/ieHus TIOHATHSM:
Texuuka JIeMOHCTpaLUsIMU 0mpoc MarHUTHbIe CUJIbl, MaTHUTHOE T0J1e,
6e30MacHOCTH B OdopmrieHre OMOPHOTO BEKTOpP MarHUTHOM WHIYKLWU
KabuHeTe (QU3VKH. KOHCIIEKTa. TIPaBUJIO «Pypasqum», BEKTOp
Cuna Amrnepa Pabora Hag OK. MarHUTHOM;
Permenvie 3azau ITonb30BaTHCA NpaBUIOM 1S
orpe/ieNieHyst HarlpaB/IeHUs JIMHUH
MarHMWTHOTO T0JIs ¥ HarlpaB/ieHusl ToKa
B TIPOBOJIHUKe.
ITonb3oBarbCa 3aKOHOM AMriepa,
00OBACHATD CMBICT CUTBI AMITEpa Kak
(u3nueckoit BeinunHbl. TIpUMeHATH
TpaBU/IO «JIEBOM PYKU» ZJIsI
oripeiesieHYsl HarpaB/IeHuUs! 1eACTBUs
cumbl AMriepa(JIMHUN MarHUTHOTO
T10/1s1, HaTIpaB/ieHUsI TOKa B
TPOBOJHUKE)
2 2.2 | Cuna JlopeHua YU 1 Pacckas-6ecena c camonipoBepka | IloHumarhb cmbIC/T 3aK0Ha JIopeHija,
HM JIEMOHCTpaLUsIMU cMbICT cunbl JlopeHLia Kak
OdopmsieHre OMIOPHOTO ¢u3uueckolt BeunHbL. [IpUMeHATH
KOHCTIEKTa. TIPaBUJIO «JIEBOM PYKU» /ISt
Pabora Hag OK. ompe/ie/ieHYsI HarTpaB/ieHUs JeHCTBUS
Perenue 3anau cunsl JlopeHua OmnpenensTs
Peluenue 3azau HaripaB/ieHye cuiibl JIopeHna.
3 3.3 | MarsuTHble KY 1 Pacckas-b6ecena ¢ ®poHTaTBLHBIN OOBSCHATE Mapa- U JuaMarHeTU3M,
CBOI\/JICTBa BeH_IECTBa AEMOHCTpPaLiUAMU Onpoc YMETb O0OBSICHATL CBOMCTBA
OdopmsieHne OrOpHOTO (heppoMarHeTHKOB
KOHCIIEKTa.
Pabora Hag OK.
Pemienue 3amau
4 4.4. | Obo01eHue. YK 1 Permenue 3amau CP IIpuMeHATE M0TyYeHHbIe 3HAHUA Ha
ITpoBepouHas npakTuke. OOBSICHATD AeUCTBHE
pabora 1o Teme: 3/1eKTPO/IBUTaTe TSI, TPOMKOTOBOPHUTEISI
«MAarHUTHOE [I0JIey Y 3/IEKTPOU3MEPUTETLHBIX TTPUOOPOB.
JJIeKTPOMarHuT- 5 06
BACHATbL Ha3Ha4veHune,
Hasfg MHAYKIUSA .
[ 12| Orcirrt (BarnAa Toa VA 1 DPacrwan_Aorona o [ VCTOOMCTBO U NMonHUNMN




6.Yue0HO — MeTOMUYEeCKHH KOMIL/IEKT

1. ITpumepHbIe rporpammsbl Mo yueOHbIM mpegMeTaM «®Pu3nka 10-11» Cepusi «CtaHgapThl BTOPOTro rokosieHusi» M. ITpocsemenue.2011

2.MskumeB I'E, byxoBues bb, Corckuiit HH. ®usuka. 10- 11 knacc, - M. TlpocBeienue 2014

3. A.TI. PeivkeBuu «®usuka 10-11 knaccel» «3amaunuku «Ipodsi» M. [Ipoda. 2016.

4. A. E. MapoH, E. A. Mapon [Jupaktuueckue Matepuassbl . 10 kiacc. M. Ipoda .2014.

5.0. ®@. Kabapgun, C. 1. Kabapauna, B. A. OpnoB. KoHTponbHbIe 1 ipoBepouHbie paboTsl 1o gusuke 7-11 knacc. M.: [Ipoda, 1997 1.

6.DpoHTabHEIE TabopaTopHbIe paboThI 1Mo (u3mke B 7-11 Knaccax obieobpa3oBaresibHbIX yupexkaeHusx: Ka. asis yuutens / B.A. Bypos, FO.U. [luk, B.C. 6.
7. A. E. MapoH, E. A. Mapon [lugakrrueckue Matepuassl . 11 kmacc. M. [lpodga .2014.

8.®u3uka .10 knacc: gugaktuyeckue marepuansl. A. E. Mapon, E. A. Mapon M. [Ipoda 2014.

9.KoHTponbHbIe 1 TIpoBepouHble paboTh! Mo ¢pusuke. 7-11 knacc. M. Ipoda.

10.®Pusuka 11 knacc: guaaktuyeckue marepuansl. A. E. Mapon, E. A. Mapon M. [Ipoda,2014

11. IlpumepHasi mporpamMma cpezHero (osiHoro) o6iero o6pasoBanust 10-11 knacce (6a30BbIi ypoBeHb) K yuebnukam Msikuies ['E, Byxosues BB, Cotckuit HH.
dusuka. 10- 11 knacc Asrtopsl: IL.I. Caenko, B.C. [Janromenkos, O.B. KopuryHora, H.B. [IlapoHoga, E.I1. Jlepuran, O.®. KabapauH, B.A. OpnoB. Mockga.
ITpocsewenue. 2010

12.Paboune nporpammbl (PI'OC) dusuka 10-11 Basossiit ypoBeHb. M. [Ipoda. 2013 Aetop B.A. KacbsiHOB

7.MarepuajibHO-TeXHHYecKas 0a3a.
e COOpHUK /]eMOHCTPALHOHHBIX OITBITOB /ISl CpeZiHel 001rje06pa3oBaTe/TbHOM ILIKOJIBI:

MonekynsipHasi ¢pr3vKa OneKTpUYeCcKui TOK B pa3/IMuUHbIX cpefax 1
OcHoBbl MKT yacts 1 ONeKTpUYeCKUW TOK B Pa3/IMUHbIX cpefax 2
OcHoBbl MKT yvacts 2 OJIeKTPOMarHuTHast UHAYKLUSA
I'uppoaspocrarvka yacts 1 OneKTpoOMarHuTHbIe KonebaHus yacThb 1
I'nppoaspocratrka 4yacTs 2 OJIeKTpOMarHuTHbIe Kojie0aHus uacThb 2
MexaHuuekne BOIHbI O/eKTpOMarHuTHbIE BOJIHbI
OCHOBBI TepMOAVHAMUKUI W3yyeHue U CrieKTpbl

KBaHTOBBI€ sIB/IeHUS
MexaHnueckue KoyebaHUs I'eomeTpuueckas onruka 4acTs 1
MaruutHoe 1ose l'eomeTprueckas ONTHUKa 4acThb 2




[TocTosIHHBIN 3MeKTpUUeCKUH

BomnHoBad ontHka

Tabnnusbl

obuiero Ha3Ha4YeHus.

1.MexxgyHapoHas CucTeMa euHUL.

Z.HpI/ICTaBKI/I AJIA O6paBOBaHI/IH AECATUYHBIX KPAaTHBIX WU JOJIbHBIX

eIHUL]

3.®u3nuecKue NOoCTOSIHHbIE

4.11TKana 3/1eKTPOMarHUTHbBIX BOJIH

5.IIpaBusia TexHUKM Ge30macHOCTY TP paboTe B KabuHeTe
TemaTrueckye TabaIULIbI

1. TpaekTopus ABUKeHUs

2. OTHOCUTENTBHOCTD IBU)KEHUS

3.BTopoii 3akoH HeroToHa

4. PeakTUBHOE JBI)KEHUE

5.Kocmuuecknii kopabib «BocTok»

6. Pabora cussl.

7. B3auMOCBs13b BpalljaTeJbHOIro 1 KoJiebaTe/IbHOro ,U;BI/I)KEHI/II‘/JI.

8. JluHaMuKa CBOOOAHBIX KOeOaHHUH.
9. MexaHHueCKHe BOHbI.

10. Bugpt sedopmariuii.

26

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39

40

41

. lluxkn KapHo.

OnpezenieHre CKOPOCTeN MOJIEKYII.
KII/[], TerioBoii MallvHAbI.

KII/[], TerioBoii MalIvHbI.

3akoH KysoHna.
OneKTpoHHO-/TyueBasi TpyOKa.
ITonynpoBogHUKH.
[TonynpoBogHUKOBBIHN JUOA.
Tepmo- u doTopesucTop.
Ipocrefiuii pafuoNpUeMHUK.
CxeMa rapos/1eKTpOCTaHLINH.
Tpancdopmarop.

Huaamuk. MukpodoH.

.Mogenu cTpoeHus aToMa.
.OnipefienieHye 3aps/ia 371eKTpOHa.

. Jlamria Haka/IMBaHUs.




11. BpoyHOBCKOe JBUXeHuUe.

12.TToBepXxHOCTHOE HaTsKeHUe. KamuasipHOCTb.

13. Ctpoenue armocdepsl 3emMiiu.
14.M3mepeHure TeMIieparyphl.

15. BHyTpeHHsq 3Heprusl.

16. [Iurare/ib BHyTPeHHEr0 CrOPAHUS.

17. [Jsuraresib IIOCTOSIHHOT'O TOKa.
18.ArperarHble COCTOSIHUS BellleCTBa
19. TlepBoe Hauasio TePMOAUHAMUKHA
20. Bropoe Hauaso TepMOAMHAMUKHU.
21. Pabora rasza B TepMOJUHAMUKE.
22.AvabaTHbIii TIporiecc.

23. 3akoH I'efi-JItoccaka.

24. 3akoH Boiinsg-MapuorTa.

25.3akoH apss.

42. JlaB/ieHUe CBeTa.

43. Cxema oribiTa Pesepdopaa.

44. IleniHas siiepHas peakLys.

45. Jlasep.

46.1'na3

47.0nTrueckre pruOOPBIL.

48.3eM/151 — T/IaHETa COJTHEYHOU CHUCTEMBI.
49.I1naHeThl 3eMHOU TPYTIIBIL.

50. CtpoeHue conHLa.







