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- ®enepanbHBIM 3aKOHOM OT 29.12.2012 N 273-®3 "O6 obpa3oBaHuU B
Poccutickon ®@eneparun’,

- @efepanbHBIM  TOCY/JapCTBEHHBIM 00pa3oBaTe/bHBIM — CTaHapTOM
cpenHero obiero o6pa3oBaHus (C U3MeHeHHUsIMU U [IOTIOJTHEHUSIMU O0T:29 feKabpst
2014 r., 31 nekabps 2015 r., 29 utonsi 2017 r.)

- Ilpuka3om MunucrepcTBa obpa3oBaHus U Hayku P® ot 17 mas 2012 .
N 413 "O6 yTtBepxaeHUM deiepaJbHOTO TOCYZAapCTBEHHOr0 00pa3oBaTelbHOTrO
CTaH/apTa cpejiHero obiero oopasoBaHus”

- TloctaHoBneHuem [71laBHOTO TOCyZApCTBEHHOTO CaHWTApHOTO Bpaua
Poccuiickort Pepmepatmu ot 29 gekabps 2010 r. N 189 "O6 yTBepxaeHUH
CanlluH 2.4.2.2821-10 "CaHUTapHO-3MUAEMHOIOTUUECKHe TpeboBaHUS K
YCTIOBUSIM M OpraHU3aluy 00yueHHs B 0011ie00pa30BaTeIbHBIX YUPEXAeHUAX"

Pabouas mporpamMma mo ¢usuke pa3paboTaHa Ha OCHOBe TpebOOBaHUI K
pe3y/sbTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTe/lbHOM TIPOTPaMMbI  Cpe/iHero
ob1iero obpa3oBanuss MyHMIUIIAIBHOTO OrOMKeTHOTo 00611[e00pa3oBaTebHOTO
yupexxzaenusi «CpeHsisi o011jeo6pa3oBaTesibHast 11koa» T. KotoBcka TamMOoBCKOM
obsactu ¢ yuétom IIpumepHo# rporpaMmmbl OCHOBHOTO 0011iero o6pa3oBaHust T10
nHbopMaTrKe (og00peHHON pelieHHeM (egepasbHOr0 yueObHO-MeTOAUUeCKOTO
o0berHeHus 110 0011emMy obpa3oBaHui0 (MPOTOKO OT 28 utoHs 2016 r. Ne2/16-3)
Y aBTOpCKou mporpammel 1o ¢usuke B. A. KacwsaHos, U. I'. ByacoBa K nuHuU
YMK B. A. KacbgHoBa.

[TporpamMma u3yuenust GpU3MKU Ha yryiyb/eHHOM ypOBHe TIpejHa3HaueHa [jisl
WCTIO/Tb30BaHusl  yueOHO-MeToquueckoro kKomrviekta (YMK) aBtopoB: B.A.
KacesHos, I'.f1. Mskuiiies, JI.D. I'eHzieHIITeliH 1 obecrieunBaeT o0yueHue hU3NKU
B COOTBETCTBUM C (efiepalbHbIM TOCYZApCTBEHHBIM  00Opa3oBaTe/lbHBIM
CTaHAAPTOM cpefHero obiero oopazopanus (PI'OC).

YueOHO-MeTOANYECKUH KOMILIEKT

1. ®usuka. YrnybseHHsiit ypoBeHb. 10—11 kmacce : pabouasi mporpaMma K
muann YMK B. A. KacksiHOBa : yueOHO-MeToauueckoe rocobue / B. A. KacbsiHOB,
N.T. BnacoBa. —M. : [Ipoda, 2017.

2. ®u3uka. 10 k1. YrnybneHHbIN ypoBeHb : yueOHUK / B.A. KacbsiHOB. — 5-e
u3j., crepeoTurl. — M. : [Ipoda, 2018.

3. ®u3uka. 11 k. YrnybneHHbIN ypoBeHb : yueOHUK / B.A. KacbsiHOB. — 5-e
u3g., crepeoturn. — M. : JIpodga, 2018..

4. KoHTponbHBIE W caMoOCTosTeNnbHbIe paboThl To ¢Gu3uke 10 Kmacc K
yuebHuKy [.fI.MsakumeBa ®wusmka. 10 kmacc. I'pomieBa O.N. -M.:
N3natenbcTBO «IK3ameHn» 2018.

5. KoHTposibHBIE U caMocCToOsiTesibHBbIe paboThl o ¢usrke 11 Kmacc K
yuebnuky IS .Mskumea ®usuka. 11 «macc. I'pomueBa O.U. -M.:
N3patenbcTBO «OK3amen» 2018.

6. I'pomueBa O.M. CoOopHUK 3ajau 10 ¢usuke 10-11, - M3marenscTBO
«JKk3amen» 2018.

[IkonbHBIA  Kypc (U3MKA  SB/SETCS  CUCTEeMOOOpasyrolmm /st
eCTeCTBEHHO-HAyYHbIX TPeJMeTOB, MOCKO/IbKY (pU3MUecKUe 3aKOHbI, JeXXalllhe B
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OCHOBEe MHUDO3/]aHUsl, SIBJITFOTCSI OCHOBOM COfiepKaHusi KypCOB XWUMWU, OHOJIOTHH,
reorpadvy ¥ acTpoHOMMU. M3yueHue ¢Gu3MKM criocobcTByeT (hOPMUPOBAHHUIO Y
o0yuaroluxcss HayyHOTO MeTo/la TIO3HAHWS, KOTOPBIA TI03BOJIIET TIOIyYaTh
00BEeKTHBHBIE 3HAHUST 00 OKPY KaroIlieM MUpe.

Koaa4ecTBO }":[EﬁH]:II qacoB

> 10 xace ¥ 11 xnace
B HeJemro — 5 gaca B Hellelw — 5 gaca
BroI— 170 gacos Broix— 170 gacor

Beezo 340 qyacos 3a 2 2004

Ko/11MuecTB0 KOHTPO/IBHBIX PaboT
10 kymacc — 7 KOHTPOJIbHBIX paboT u 9 mabopaTtopHas pabora;
11 kmacc — 6 KoHTpo/bHast paboTa 1 8 1abopaTOpPHBIX paboT.

I[1naHupyembie npejMeTHbIe pe3y/IbTaTbl 0CBO€HUSA Kypca (PpU3UKH:

B pe3yabmame u3yueHus ¢u3suku Ha npogujibHOM YpoeHe yueHUK
00/12iC€H 3HaMb/NOHUMAaMb

- CMBIC/T TIOHSITUW: (U3NUecKoe siBleHUe, (Qu3nuecKass BeIUYUHA,
MOZe/ib, TUIMOTe3a, TMPUHLUI, TOCTy/]aT, Teopus, T[POCTPAHCTBO, BpeMs,
VMHeplMasbHasi ~ CUCTeMa  OTCueTa, MaTepuajibHasg  TOYKa,  BeleCTBO,
B3aMMOJIENCTBUe, W/ea/lbHBIM Ta3, pe30HaHC, 3JIeKTPOMAarHUTHBIe KoyebaHus,
3/IeKTPOMarHuTHOe TI0jle, 37eKTPOMAarHWTHasi BOJIHA, aTOM, KBaHT, (OTOH,
aTOMHOe si/ipo, Ae(eKT MacChl, SHEPTUsl CBS3U, PAJIMOAKTUBHOCTh, MOHU3UPYIOIIlee
v3/lyueHue, TijlaHeTa, 3Be3/1a, rajakThka, BceneHHas;

- CMBIC/T (hM3UUECKUX BeJIMUMH: TiepeMellleHre, CKOPOCTb, YCKOpPeHUe,
Macca, Cwia, AaBjeHWe, UMITyJbC, paboTa, MOIIHOCTb, MeXaHUuUecKas 3Heprus,
MOMEHT CW/bl, TIepUOJl, YaCToTa, aMIUVIUTyAa KoJjiebaHWW, [JMHA BOJIHBI,
BHYTDEHHSISI SHEprusi, CpeJHsiss KWHeTUuUecKass SHeprys YacTul] BelecTBa,
abcomoTHasi TemriepaTypa, KOJWYeCTBO TeIUIOThI, y/eabHasi Terli0eMKOCTh,
yZenbHasi TeIyioTa TapooOpa3oBaHUs, y/efbHas TeIyioTa TUIaB/ieHUs, yZe/bHast
TeIJIOTa CrOpaHUsl, 3JIeMEHTApHBbIM 3/IeKTPUUeCKUM 3apsifl, HarpshKeHHOCTh
3/IEKTPUUECKOT0 T0/sl, Pa3HOCTh TOTEHLUATIOB, 3JIEKTPOEMKOCTb, SHEeprus
3JIEKTPUYECKOr0 TIO/sl, CUIa 3JIeKTPUYECKOT0 TOKA, 3JIeKTPUUYeCKOe HarlpsbKeHUe,
3/IeKTPUUECKOe COTIPOTUBJIEHWe, 37eKTPO/BUKYIIlasi CWja, MarHWUTHBIM TIOTOK,
WHAYKI[MST MarHuTHOTO TIOJis,  WHJYKTUBHOCTb, SHEPTrUsi MarHUTHOIO IO/,
ToKa3aTe/ib NpeioM/IeHus], ONTUYecKasi CUa JIMH3bI;

- CMBbIC/T  (U3UYECKUX  3aKOHOB, TPUHIIUIIOB W  TIOCTY/aTOB
(bopmynvMpoBKa, TpaHUIlbl TPUMEHUMOCTH): 3aKOHbl AWHaMUKKM HBIOTOHa,
TIPUHLUITBI CYTIEPIIO3ULIMA U OTHOCUTEIBbHOCTH, 3aKOH [lackans, 3akoH Apxume[a,
3akOH ['yKa, 3aKOH BCEMHPHOrO TSTOTEHUsl, 3aKOHbl COXPAaHEHWsl SHEpruw,
VMITyJ/IbCa W 37IeKTPUUECKOro 3apsi/jla, OCHOBHOE YpaBHeHUe KHUHEeTUYECKON TeOpUU



rasoB, ypaBHeHHe COCTOSIHUSI M/leajbHOrO rasa, 3aKOHbl TePMOJWHAMMKH, 3aKOH
Kynona, 3akoH Owma pand mnosHOM Uenw, 3akoH /[Dxoyns-JleHIja, 3aKOH
3JIEKTPOMarHMTHOW WHAYKLMM, 3aKOHbl OTP&)KeHWs M TMpesioMJIeHUsl CBeTa,
MOCTYJ/IaThl CHeLaJbHOW TEeOPUM OTHOCUTE/IbHOCTH, 3aKOH CBSI3M MacChl H
SHEepruy, 3akoHbl (oTo3(ddeKTa, MoCTyaaTel bopa, 3aKOH pagyM0aKTHBHOIO
pacriaga;

- BKJIaJl POCCUMCKUX U 3apy0OeXXHbIX YuyeHbIX, OKa3aBIIMX HauboJibliiee
BJ/IMSIHYE Ha Pa3BUTHE (PU3VKU; YMETb

- OTHUChIBaTh U OOBACHATH pe3y/bTaThbl Hab/HOeHNI 1 SKCITIePUMEHTOB:
HEe3aBUCUMOCTb YCKOpeHMsl CBOOOJHOrO MafleHusi OT MacChl Mafarolero Tea;
HarpeBaHWe ras3a TpM ero OBICTPOM CXKaTUKM UM OXJaKAeHrWe TMpu ObICTpOM
pacllMpeHyy; TMOBBILLIEHWE [aB/IeHUsl ra3a NpU ero HarpeBaHWW B 3aKPbITOM
cocyzie; OpOYHOBCKOe [BIWKeHHe; 3J/IeKTpU3alysi Tel TIPU MX KOHTakKTe;
B3aMMOJIeICTBUE TIPOBOJHUKOB C TOKOM; [€MCTBHe MarHMTHOIO IO/ Ha
MPOBOJHUK C TOKOM; 3aBUCUMOCTb COIPOTUB/IEHUS TIOJyIIPOBOJHUKOB OT
TeMIlepaTypbl U OCBelleHHs; >JIeKTPOMarHUTHas WHAYKLUS; paclpoCTpaHeHHue
5JIEKTPOMAarHUTHBIX BOJIH; JWUCIepCUsi, WHTepdepeHIMsl M AU(PpPaKLUs CBeTa;
M3J/lyyeHHe U MOIJIOLjeHre CBeTa aTOMaMH, JIMHeWYaTble CIeKTpPbl; (PoTo3(¢eKT;
PaIM0aKTUBHOCTB;

- TIPUBOJUTH TPUMEPHI OIBITOB, WIMHOCTPUPYIOLLIWX, UTO: Hab/tojeHus
U SKCIIepUMEHT Cay)kaT OCHOBOM [/l BBIJBW)KEHUsI TUIIOTe3 U IOCTPOEHUs
HayUHbIX  TEOpPUM;  SKCIIePUMEHT  T[03BOJISIET  I[POBEPUTb  UCTUHHOCThb
TeOpeTUYeCKUX BBIBOZIOB; (hr3nyeckass Teopusi /aeT BO3MOXKHOCTb OOBSCHSTH
sIBJIeHUs1 TIPUPOZAbI W HayuHble (akThl; (U3NUecKass Teopus T03BOJISIET
TNpe/iCKa3bIBaTh ellle HeM3BeCTHbIe SIBIeHUs] U UX 0COOeHHOCTH; MPU 00bSICHEHUU
NIPUPOJHBIX SIBJIEHUM WCIIOMB3YIOTCS (PU3NYecKue MOJend; OJWH U TOT XKe
TIPUPOZHBIN 00BEKT WU SIBJIEHHE MOYKHO MCCJIeIoBaTh Ha OCHOBE WCIIO/Ib30BaHUS
pasHbIX MoOJesel; 3akOHbl (UMK U (PU3NUeCKUe TeOpurd HMEKT CBOU
orpe/iesieHHble TPaHULIbl IPUMEHUMOCTH;

- OMUCHIBATH (PyH/AMeHTa/IbHbIE OMbITHI, OKa3aBLIWe CYLIeCTBEHHOE
B/IMSIHYE Ha pa3BUTHE (DU3UKU;

- TIPUMEHSITh TT0JTyYeHHbIe 3HaHUS [1J151 PellieHrs (PU3NYecKrXx 3a/ay;

- oTipejie/iATh: XapakTep (pu3nueckoro mnpotecca no rpaduky, Tabnuie,
¢dopMysie; TPOAYKTHI s/lePHbIX peakLMii Ha OCHOBe 3aKOHOB COXPaHeHUs
5/IeKTPUYECKOro 3apsiZia U MacCOBOTrO UMC/Ia;

- M3MepsATh: CKOPOCThb, YCKOpeHWe CBOOOJHOTrO TajleHusi; MacCy Tesa,
TUIOTHOCTb Bell|eCTBa, CUTy, paboTy, MOILHOCTb, SHEPruio, K03(duLieHT TpeHus
CKOJIb>KeHUs], BJIa&)KHOCTb BO3/1yXa, y/e/JbHYI0 TellJIOEMKOCTh Bell[eCTBa, YZelbHYI0
TeIVIOTY IJIaBJeHUs JibJja, 3JIeKTpUuueckoe corpotusieHne, 31C U BHyTpeHHee
COMPOTUB/IEHWE WCTOYHUKA TOKa, T[IOKasaTejb TIPeJIOM/IEHUS]  BeIecTBa,
ONTUYECKYI0 CWIy JIMH3bI, JJIMHY CBETOBOW BOJIHBI; TPEJCTaB/ATb pPe3yJ/IbTaThbl
V3MepEeHUl C y4eTOM MX MOrPeLHOCTel;

- MPUBOJIUTH TMPUMEpPbl MNPAKTUYECKOTO TIPUMEHEHUs1 (DU3NYECKHX
3HAaHUW: 3aKOHOB MEXaHWKHU, TEPMOJUHAMUKU U 3JIEKTPOJUHAMUKUA B SHEPreTHKE;
pa3/IMUHbIX BUJOB 3JIEKTPOMAarHUTHBIX W3/lyUeHUM [JJ1 Ppa3BUTUS DPajuo- U
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Te/IeKOMMYHMKALIUM; KBAaHTOBOW (U3UMKU B CO3[AHUH SIIEPHOM 3HEpreTHKH,
J1a3epoB;

- BOCIIPUHUMAaTh U Ha OCHOBE TOJyUeHHBIX 3HAHWW CaMOCTOSITeTbHO
olleHHMBaTh WHGOpPMaAIMIO, cofepKailyiocsi B coobieansx CMU, HaydHo-
TOMYJISIPHBIX CTaThsIX; UCIO/b30BaTb HOBble MH(OpPMAaIMOHHBIE TEXHOJIOTUM [I/Is
TIOMCKa, 00paboTKKM M MpebsiBieHrsT WHOOPMaILUK 10 GHU3MKe B KOMITbIOTEPHBIX
6azax JaHHBIX U ceTsX (ceTu IHTepHeT);

- WCII0/Ib30BaTh TIPUOOpeTeHHbIe 3HAHUS M YMEHUS B TIPAKTHUECKOM
JesITeNTbHOCTU Y TTIOBCEeJHEBHOM >KU3HU [IJISL:

- obecrieueHnsi 0€30MaCHOCTH  >KU3HEAESTENIbHOCTA B IIporjecce
WCTIO/Tb30BaHUsl TPAHCTIOPTHBIX CPE/ICTB, OBITOBBIX 3/IeKTPONPUOOPOB, CpeZCTB
pajiio- U TeJIeKOMMYHHKALIMOHHOMW CBSI3Y;

- aHa/M3a Y OLEHKU BJIUSIHUSI HAa OpraHyM3M 4ejioBeKa W Jpyrue
OpraHu3Mbl 3arpsi3HeHHsI OKPY>Katolllei cpefibl;

- pallMOHA/ILHOTO TIPUPOJOMO/b30BaHUST M 3all[UThl  OKpYy»Karolei
cpe[ibl;

- orpefiesieHUsT  COOCTBEHHOM  TIO3WI[MM  T10  OTHOIIEHWIO K
9K0JIOTHUECKUM TpobJieMaM | ITOBeZIeHHUIO B IIPUPOJHON Cpe/e.

B pe3yabmame oceoeHusi yueOGHO20 npedmema ¢pusuku oOyuarowjutics
Hayuyumcs:

- CobOmozmarh mpaBuia 0e30MacCHOCTH U OXpaHbl TpyZa Ipu paboTe c
nabopaTopHBIM 000pYZIOBaHHEM

- [ToHMMaTb CMBIC/I OCHOBHBIX (PM3WYECKMX TEPMHUHOB, W3ydaeMbIX B
Kypce hU3MKu

- Pacrio3HaBaTh TpoO/eMbl, KOTOpble MOJKHO DEIIUTh TIPU TTOMOIIH
¢bur31UeCcKuX MeTO/IOB

- AHanm3upoBaTh OT/le/ibHbIe 3Tarbl TPOBeJieHUs] MCC/Ie/JOBaHUuN |
WHTEPIIPeTUPOBATh pe3y/IbTaThl HAO/MIOIeHUH U OTTBITOB

- CTaBUTH OIMBITHI TI0 WUCCMEAOBaHUIO (DH3UUECKUX Tel U (r3UUeCcKuX
ABeHUd  0e3  MCMOMb30BaHMS  TIPSIMBIX — H3MepeHUM,  (opMynIUpoBaTh
npobsieMy/3afiauy/1ie/ib SKCIiepuMeHTa, coOMpaTh YCTAaHOBKY W3 MPeJJI0KeHHOTO
000py/10BaHus1, POBO/IUTH OIBITHI U (JOPMYJIUPOBAThH BHIBO/IbI

- [ToHMMaThb po/ib 3KCIIepUMeHTa B MOyYeHUU HayuyHOU nH(opMalu

- [TpoBoAUTL TpsiMble H3MepeHUs (H3UUECKUX BeIUUMH: BpPEMeHH,
PAaCCTOSTHUS, MacChl, CWJIbI TOKA, 3/IEKTPUUECKOTO HarpsDKeHUs, TIoKa3aTesis
TIpeJIOMJIeHHS BeITleCTBa, AJIMHBI CBeTOBOUM BOJTHBI, OIITUUYECKOU CUTbI M (POKYCHOTO
PAaCCTOSTHUSI JIMH3bI, TIPY 3TOM BBIOMpATh OMNTHUMAa/bHBIM CIOCOO H3MepeHwus,
WCII0/1b30BaTh TIPUEMBI [ijisl OLIeHKU U pacyeTa MOorpeiiHoCcTei u3MepeHui

- [TpoBouTh uccienoBaHus (GU3MUECKUX BeJWUYMH (B TOM 4YMC/ie C
TIOMOIIIbI0 BUPTYa/IbHOM (hH3MUeCKOM 1abopaTopyi) C UCIIOb30BAaHUSAMU TTPSIMBIX
W3MepeHui, TIpU 3TOM KOHCTPYHPOBaTh, (DMKCUPOBATh pe3y/bTaThl MOTyUYeHHOU
3aBUCUMOCTU (DH3UUECKUX BEeJIMUMH B BUle TaOIuI] U TpaUKOB, ie/laTh BbIBO/bI
T0 pe3yJibTaTaM UCC/Iel0BaHus



- [TpoBOIUTE KOCBEHHbIe W3MepeHUs (PU3NUeCKUX BeJUUMH: TIpU
BBITIOJTHEHUU U3MepeHni coOupaTh SKCIIePUMEHTaTbHYH0 YCTaHOBKY (B TOM YHC/Ie
W BUPTyalbHYI0), C/eiysl TNpeJ/I0O)KeHHOW WHCTPYKLMW, BBIUKC/SATh 3HaUeHUs
BeJIMUMHBI W aHAJIU3UPOBaTh TIO/yueHHble Ppe3y/bTaTbl C Y4YeTOM 3aJlaHHOM
TOUHOCTH

- AHanmM3upoBaTh CUTYAILUM TPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa,
y3HaBaTb B HUX T[IPOsiBJieHWe M3yuUeHHBbIX (U3MUYEeCKUX SBAEHUN WU
3aKOHOMEPHOCTeM U NMPUMEeHSATb UMEeIOIINecs /il UX 00bsICHEeHUS

- [ToHMMaTh TIPUHLIUIBLI AEeWCTBUS MaIlWH, NMPUOOPOB U TeXHUUYECKUX
YCTPOMCTB, yC/IOBUS X 0€30MacCHOT0 UCIOb30BaHUs B TIOBCeHEBHOM YKU3HU

- Wcrnonb30BaTh TIPU  BBITIOJIHEHWM — yueOHBIX  3a/lad  Hay4HO-
TIOTY/ISIPHYTO JINTEePATyPy, ClipaBOYHbIe MaTepHalibl, pecypchbl lHTepHeTa

- PacriosHaBaTh ~ MeXaHWYeCKWe,  37eKTpUUYecKHWe,  MarHUTHBbIE,
3/IEKTPOMarHUTHbIE sIBJIEHUSI U OOBSICHATHP Ha OCHOBE MMEIOIIMXCS 3HAHWM
OCHOBHbI€ CBOMCTBA W/ YCIOBUS TIPOTEKAHUS STUX SIBJIEHUM

- OnuckiBaTh UW3yuyeHHble CBOWCTBA TeJl U SIBJEHUS, UCIOJIb3Ys
bu3nueckue BeJIMUUHBI, U3ydyaeMbie B Kypce (hU3UKU

- AHanm3upoBaTh CBOWCTBA Tes, SIBJeHUS W TIPOLIeCChI, HCIIO/b3Ysl
bu3nueckue 3aKOHbI, U3yuyaeMble B Kypce hU3UKH

- Pa3iuaTh OCHOBHbIE TIPU3HAKU U3yUeHHbIX (PU3NUeCKUX Mojiesiei

- Periath 3aiauu, UCTOJB3Ys (PU3nUecKure 3aKOHbI, U3yUeHHbIe B Kypce
bu3uKy, U PopMyJibl, CBA3bIBaIOIIME (PU3UeCcKre BeJIMUUHbI, , HA OCHOBe aHaIu3a
YCJIOBUS 33/lauM 3alMChIBaTh KPAaTKOe YCI0BHeE, BbIEATh (hr3UuecKre BeJIMUUHBI,
3aKOHBI, siBJIeHUs], (POpPMy/ibl, HeOOXOAUMbBIe [I7Isi pellieHHs], IPOBOANUTL PacyeThl U
OLIeHUBaTh PeaibHOCTh TM0J/IyYeHHbIX pPe3yJ/IbTaToB .

B pe3yibmame oceoeHusi yueOHO20 npedmema (u3uKuU Kaacca
obyuarowjuticst no/syuum 603MOMCHOCb HAYYUMbCS:

- Oco3HaBaTh 1I€HHOCTb HayUHbIX WCC/Ie/IOBaHUM, pO/ib (PU3UKU B
pacCIIMpeHNUy TIpe/ICTaB/IeHnd 00 OKpY’Kaloll[eM MHpe W ee BK/a[ B yJ/IydllleHHe
KauecTBa )KU3HU

- Vcrionb30BaTh MpUeMbl IOCTPOEHUS (PU3NUECKHUX MOJesiel, TTIOUCKa U
(OpMy/IMPOBKM [J0Ka3aTe/bCTB BbIABUHYTBHIX TMIIOTE3 U TEOPETUYECKHUX BHIBOZIOB
Ha OCHOBe SMITMPUYECKH yCTaHOBJIEHHBIX (PAaKTOB

- CpaBHUBaTb TOUHOCTb W3MepeHUs (U3MUYECKHUX BeJMYMH TI0
BeJIMUMHE WX OTHOCHUTE/IbHON U abCOJIIOTHOM IIOTPEITHOCTeM TMpH IPOBeAeHHUH
TMPSIMBbIX U3MePeHUU

- CamocTosiTe/IbHO POBOAUTL KOCBEHHbIe U3MepeHUs1 U UCC/Ie/I0BaHuUS
bU3NUeCKUX BeMMUMH C WCIOMb30BaHUEM PAa3/IMYHBIX CIIOCOO0B W3MepeHUs
bU3NUeCKUX BeMUYWH, BLIOMPATh CPeACTBAa WU3MEPEeHUs C YUeToM HeobXO0JuMOM
TOUHOCTH M3MepeHHH, 000CHOBBLIBATh BBIOOP CIIOCOOa M3MepeHUst COOTBETCTBEHHO
TOCTaB/IeHHOW  3ajlaue, TIPOBOJIUTHL OIIEHKY /IOCTOBEPHOCTH  TO/IyYeHHbIX
pe3yJ/bTaToB

- Bocripunumate vHMOpMaluio (GpU3nUeckoro cojiepkaHusi B Hay4HO-
MOMNYJIIPHOU JIUTepaType M CPeACTB MaccoBOWM MH(oOpMainuy, B cetd VHTepHer,
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KPUTHYECKH OL[eHWBaTh TOJyueHHYd W UHGOPMALMI0, aHalIu3upys ee
cofiep>kaHre U JaHHbIe 00 CTOYHMKe WHbOopMaLu

- Co3pmaBath COOCTBeHHble TIMCbMEHHbIe U YCTHbIe COOOIIEHUs O
¢u3nuecKUx SIBJEHUSIX M TpolleccaX Ha OCHOBe HECKOJbKUX WCTOUHUKOB
MH(pOPMaLKY, CONPOBOK/IATh BBICTYTI/IEHUs TIPe3eHTalUsIMU

- Vcrnonb3oBaTh 3HAaHUSI O MeXaHWUeCKUX SIBJIEHUSIX B TTOBCEJHEBHOMN
KU3HU [7s1 obecrieueHus 6e3omacHOCTM Tpu obpailleHMyd c TipubopamMu U
TeXHUUYEeCKUMHU YCTPOMCTBAMH, /Il COXpaHEHUs 3/I0pPOBbSl U COOJIIOJieHUsT HOPM
5KOJIOTUYeCKOr0  TIOBeleHus, NPUBOJUTL  TPUMEPbl  TPAKTHUeCKOro
WCIIO/Ib30BaHUST  (PU3WYECKUX 3HAaHWKA O MeXaHWYeCKUX, 3TeKTPUUYeCKUX,
MarHWTHBIX, 3JIEKTDOMarHUTHBIX, TEIUIOBLIX SIBJIEHUSX W (PU3NUYECKUX 3aKOHaXx,
TIpUMepbI UCII0/Tb30BaHMUS BO30OHOBISIEMbIX ICTOUHUKOB SHEPTHU, SKOTIOTUIeCKUX
TIOC/IeICTBUM MCC/IeIOBAaHUST KOCMUUECKOTO IPOCTPAHCTBA

- OtleHVBaTh TpaHULILI TPUMEHUMOCTU  (PU3NUECKUX  3aKOHOB,
TOHMMaTh BCeoOIuii xapakTep (QyHZAaMeHTa/lbHBIX 3aKOHOB M OrPAaHUYEHHOCThb
WCTIO/Tb30BaHUS UaCTHBIX 3aKOHOB

- Haxomute (¢u3nueckrie MOZEIH, COOTBETCTBYIOL[HE KOHKDETHBIM
3ajlauam, paspeliaTth Mpob/ieMHble CUTYyal[uM Ha OCHOBE MMEIUXCs 3HAHUM 10
MeXaHUKe C WCIO/Jb30BaHUEM MaTeMaTU4Yeckoro ariapara ¥ TPy TIOMOIIU
OL|eHOUHOT'0 MeTO/ia .



Cojiep)kaHue yueOHOr0 mpeaMeTa
10 knacc (170 yacoB)

®du3nKa B MO3HaHUM BellecTBa, MoJisi, MPOCTPAHCTBA U BpeMeHH (3 u)

dusrka — dyHAaMeHTa/lbHas HayKa O mpupoje. HayuHblii MeTOA TO3HaHUs MUpa.
B3auMocBsi3b MeXAy (U3MKOW U [IPyTMMU eCTeCTBeHHbIMU HayKamu. MeTo/lbl HayuHOTO
WcceoBaHus (U3UUYeCKUX siBJleHUW. [lorpemrHoCcTM u3MepeHud (PU3NUeCKUX BeJIUUMH.
MopenvpoBaHue SBA€HWA W TMPOLECCOB TMPUPO/bl. 3aKOHOMEPHOCTb M CJIy4alHOCTb.
['paHuiibl TPUMEHUMOCTH (U3MYECKOro 3akKoHa. Pu3uyeckhe TeOpUM U MPUHLUI
cooTBeTCTBUS. Posib 1 MecTo (pU3MKU B (DOPMHUPOBAaHWU COBPEMEHHOW HAyuHOW KapTUHBI
MUpa, B MPaKTUUYECKOU JiesATe/IbHOCTU Jitofier. dusrka v KyabTypa .

MexaHuka (66 u)

[IpegMer u 3ajjauM K/IaCCMYeCKOW MeXaHWKU. KrHemaTMueckue XapaKTepUCTUKU
MeXaHWUeCKOro JBWXKeHusl. Mogenu Ten U ABWKeHUU. OTHOCHTEIbHAsE CKOPOCThb JIBUYKEHUS
Tes. PaBHOMepHOe MpSIMOJMHENMHOE [BWXeHue. YcKopeHue. IIpsiMOnvMHerHOe ABWKeHUe C
TIOCTOSTHHBIM ~ YCKOpDeHWeM. PaBHoriepeMeHHOe TpsiMoJiMHeltHOe [BwkeHue. CBoOoHOe
nazienue ten. OgHOMepHOe JBWKeHVe B IT10JIe TSDKeCTU NPU Ha/JIMuMY HauvyalbHOU CKOPOCTH.
banmuctrueckoe aBrkeHue. KuHemaTuka mepuofudeckoro AsvkeHus. IlocrymnaresnbHoe U
BpalljaTe/ibHOe [BWXKeHWe TBepZoro Ttesna. I[IpuHiun otHocutesnsHoCcTU [Manuies. IIpuHuwmn
cynepriosutyi cwi. WHepuuanbHasi cucrtema orcueta. IlepBeii 3akoH HeroToHa. Bropou
3akoH HerooToHa. Tpetnii 3akoH HbroToHa. ['paBuTanoHHas cuia. 3akKOH BCEMHUPHOTO
TaAroreHus. Cuna tsokectd. Cuia yrpyroctd. 3akoH ['yka. Bec tena. Cuna TpeHus. 3aKOH
cyxoro tpeHus. I[IpumeHeHue 3akoHOB HbroTOHa. [IBM)KeHUe Tejl B IPaBUTAL[MOHHOM II0JI€.
Kocmuueckrie CKOpoCTH. /[IBikeHue HeOeCHbIX Tell W WX MCKYCCTBEHHBIX CITYTHHKOB.
SIBnenus, HabMoZaeMble B HeWHepPLMAIbHBIX CHCTeMaxX oTcueTa. MMy/abC MaTepuaibHOM
TOUKA M CHUCTeMbI Tel. 3aKOH W3MeHeHWs U COXpaHeHHsi uMMy/abca. Pabora cCubIL.
IToreHmanbHas 3Heprus. [loTeHIMabHasA SHepPrus Teja MPU IPaBUTALMOHHOM U YIIPYTrOM
B3aUMOJencTBUsIX. KuHeTnueckass sHeprusi. MoOIIHOCTb. 3aKOH M3MEHEHHs W COXPaHeHUs
MeXaHUUeCcKoW sSHepru. AOCOMIOTHO Heymnpyroe W abCO/IFOTHO YIPyroe CTOJKHOBEHUSI.
YcnoBue paBHOBecusi [Ji TIOCTYIIaTe/IbHOIO [BWXKeHUs. YCJ/IOBHe paBHOBeECUs JJIs
BpalaTeJbHOro JBKeHus. [lneyo u MmoMmeHT cuiibl. LleHTp TskeCcTH (LeHTP MacC) CUCTEMBI
MaTepyaibHbIX TOUYEK Y TBepZOro Teja. PaBHOBecue XUAKOCTU U rasa. [laBieHue. [IBrkeHue
YKUIKOCTel U ra3oB. JluHaMHKa CBOOOAHBIX Ko/ilebaHW. AMIUIUTY/ja, TIepUO/I, YacToTa, (da3a
Konebanuii. KosebarenbHasi cucTteMa TOJ, AelCTBUEM BHEIIHUX CWJI, He 3aBUCAIIUX OT
BpeMeHHU. BbIHYX/jeHHble KosieOaHus. Pe3oHaHC. PacripocTpaHeHue BOJIH B yIIPYrou cpefie.
[Toriepeunbie U TIPOAO/IbHBIE BOJIHBL. OTpakeHue BOJH. [lepuoguueckue BOJIHBI. OHEprus
Bo/HbIL. CTosiluMe BOJIHBL. 3BYKOBble BOJIHBL. BbicoTa 3Byka. Oddekt [omnepa.
Wutepdepeniys u agudpakiys BoaH. TeMOp, TPOMKOCTD 3ByKa.

MoieKyisipHas (pU3UKa U TepMoAUHaAMHUKa (494)

[IpegmMeT u 3afauv MOJEKy/IsIpHO-KMHeTUUeckor Teopurd (MKT) u TepMOAMHaMUKHU.
OKcriepyuMeHTasbHble AokKa3arenbcTBa MKT. Crpoenue atoma. Macca atoMoB. MoJisspHast
macca. KommuectBo BemlectBa. Mogens wupeanpbHOro rasa. PacripesesieHve MOJeKyJT
W/leaJlbHOTO rasa B MIPOCTpaHCTBe. PacripesiesieHre MOJIeKyJ/T UleaJbHOTO ra3a o CKOPOCTSIM.
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AbcontoTHasi TemriepaTypa Kak Mepa cpe/iHeli KWHeTHUYeCKOW SHepruM TerjiIoBOTO ABW)KeHHs
yactul] BenjectBa. [IIkanel Temnepatyp. [JaBneHue raza. CBs3b MeX1y AaB/IeHUEM U CpeJHen
KUHETUYECKOW SHeprueu IMOCTYIaTe/bHOr0 JBWXXEHUSI MOJIeKYJT ujeanbHoro rasa. OCHOBHOe
ypaBHEHHe MOJIeKY/ISIPHO-KMHeTHUeCKOU Teopud. 3akKoH [lanbToHa. Y paBHeHue KianenpoHa
—MengeneeBa. N3omporijeccel. Mi3oTepMuueckuii mporjecc. M3o06apHbiii nporiiecc. VI30XopHbIH
rporiecc. ArperaTtHble COCTOSIHUSL BellecTBa. ®a30BblMd Tepexof Tap — JKUAKOCTb.
Ncnapenue. KoHgeHcanusa. [JaBneHue HacblllleHHOro rapa. BiakHocTb Boszayxa. Kumenue
JKUOKOCTU. Mogenb cTpoeHust Xugkocted. IloBepxHOCTHOe HaTsbkeHHe. (CmauuBaHUe.
Kanunsipocts. Kpucraivsauusi u muiaBjieHUe TBepAbix Tes. CTPyKTypa TBepAbIX TeJl.
Kpucrannvueckasi peimetka. MexaHWuecKrue CBOWCTBA TBep/bIX Te/l.BHYTpeHHsis1 SHeprusi.
PaboTa u Teruionepeziaua Kak CriocoObl M3MeHeHUs1 BHYTpeHHer sHepruu. Pabora rasa mpu
pacivpeHruyd U CkaTuu. Pabora rasa npu usorporieccax. [1epBblii 3aKOH TepMOJAWHAMMKHU.
[IprMeHeHVe TIePBOTO 3aKOHAa TepMOJAWHAMUKU [I/Isi M30MpolieccoB. AauabaTHbIN mporiecc.
TennoBble fABUTaTenyd. BTopoit 3akoH TepMoAuHaMUKHU. [IpeoOpa3oBaHusl SHEPrUA B
TerIoBbIX MammHax. KII[ TerioBoii mammebl. 1{ukn KapHo. DKomorudeckue TpoOiIeMbl
TeIJI03HEePreTUKMU.

J/IeKTpoAUHAMHUKa (254)

[IpegvMeT W 3afjauM  37EKTPOAVMHAMUKU.  JJIEKTPUUECKOe  B3aWMO/IEKCTBUE.
OnekTpuyeckur 3apsiy. KBaHTOBaHue 3apsza. OJieKTpu3alus Tesl. 3aKOH COXpaHeHWs
3/1eKTpUYeCcKoro 3apsza. 3akoH KysioHa. PaBHoBecue cTtaTUyecKux 3apszoB. HanpsskeHHOCTb
3/IeKTPOCTaTUUYECKOro moJigd. [IpUHIUIT ~ Cyreprio3uiiuu  37€eKTPOCTaTUYeCKUX  TMOJIeH.
OneKTpoCcTaThUYecKoe TMosie 3apsbkeHHOW cdepbl M 3apshkeHHOW TmockocTu. Pabota cun
3J1eKTPOCTaTUUYeCKOro mnoJist. IloTeHiyan 3/1eKTpocTaTuyecKoro 1mosis. Pa3sHOCTh NOTeHLUAIOB.
V3MmepeHre pasHOCTU TOTEHLIMA/IOB. OJIeKTpUUYeCcKoe T1oJsie B BellecTBe. [IU3/1eKTPUKUA B
3/1eKTPOCTaTUYeCcKOM moJie. [IpOBOAHMKM B 3/1€KTPOCTaTUUeCKOM Tiosie. PacripefeneHue
3apsA0B MO TIOBEPXHOCTH TPOBOJHUKA. OJIEKTPOEMKOCTb YeJWHEHHOTO IPOBOJHMKA U
KoHZeHcaTopa. CoenvHeHWe KOHJEHCATOPOB. OHEpPrusi 37eKTPOCTaTAYeCKOro  MOJIA.
O6beMHasi TJIOTHOCTb SHEPTHH 3/IeKTPOCTaTUUeCKOTO TIOJIS.

du3snvecKum NpakTukym (20u)
IToBTOpeHue (74)
11 knacc (170 yacoB)

JeKkTpoauHamMuKa (53 u)

[TOoCTOSAHHBIN 3/IEKTPUUYECKUK TOK. DJIeKTpUueCKn ToK. Cuia Toka. VICTOUHMK TOKa.
M cTOUHMK TOKa B 3/IeKTpUYECKOM Lienu. 3akoH OMa /1Ji1 0JHOPOJHOTO MPOBO/HMKA (ydacTKa
yernv). ComnpoTvB/ieHWe TPOBOJHMKA. 3aBUCUMOCTb Y/JeJbHOTO COMPOTUBJIEHUS] OT
TemriepaTypbl. CBepxmnpoBoauMocTb. CoeHeHWs] TPOBOAHUKOB. PacueT compoTHB/eHUs
3/IeKTpUUecKuXx Lierneil. 3akoH OMa [ij1s1 3aMKHYTOU 11enu. PacueT cy/ibl TOKA M HarpshKeHUsl B
/IeKTPUYECKUX 1lersaX. VI3MepeHWe CWIbl TOKAa W HampsbDkeHWs. TerioBoe [ehCTBUe
3JIEKTPAUYECKOro TOKa. 3aKoH [koyssi— JleHua. Ilepefaua MOLIHOCTH 3/IEKTPUYECKOTO TOKa
OT UCTOYHHKA K TTOTpeOUTe/IF0. INeKTPUUECKUH TOK B paCTBOpaXxX M paciljlaBaxX 37eKTPOJIUTOB.
dpoHTabHBIE TabopaTopHbIe pabOThI



WccnenoBaHre CMeIaHHOTO COeJMHEeHUs ITPOBOJHUKOB.

N3yuenue 3akoHa Oma fj1s1 TIO/THOM Lienu. MarHuTHoe TioJie.

MarnvutHOe B3auUMOJeuCTBHe. MarHuTHoe TI07e 37eKTPUUYeCKOro Toka. JIuHuu
MarHMTHOrO NoJisd. [JelcTBMe MarHUTHOTO MOJiA Ha MPOBOJHUK C TOKOM. Cuia Amnepa. Pamka
C TOKOM B OJHOPOJHOM MarHWTHOM Tosie. /lelCTBMe MarHWTHOTO TMOJIA Ha [BWXKYLLIHAeCs
3apsbkeHHble  yactulbl.  Cuna  JlopeHua.  Macc-criektporpa@ ¥ LIMKJIOTPOH.
[IpocTpaHCTBEHHbIE TPAEKTOPUM 3apsKEHHbIX YaCTUL] B MAarHUTHOM I10Jjie. MarHuTHbIe
JIOBYIIKH, paJHallMOHHbIe mosica 3emyid. B3aWMmogencTBUe 37€KTPUYECKUX TOKOB.
MarHuTHbIM TIOTOK. ODHEPrusi MarHUTHOrO TMOJigd TOKa. MarHuTHOe Tiojie B BelllecTBe.
deppoMarHeTusm.

OJIeKTPOMarHeTH3M.

O/1C B mpoBOJHMKE, ABWXKYI[EMCS B MAarHUTHOM T10j1e. D/IeKTPOMarHuTHast UHAYKLUS.
Criocobbl  wHAyLMpOBaHUsI ToKa. OmbITbl ['eHpu. Kcmosib30BaHWe 3/1I€KTPOMarHUTHOM
VHIyKLUUK. ['eHepUpoBaHue MepeMeHHOr0 3/1eKTPUUeCcKoro Toka. Ilepesiaua siekTposHepruu
Ha paccrosiiie. @poHTabHasA 1abopaTopHast paboTa.

N3yueHue siBreHUs 3/IeKTPOMarHUTHOU MHAYKLUH. DJIEKTPUUECKHe LeTd [epeMeHHOT0
TOKa.

BekTopHbIe AuarpamMmel Jj1s1 ONIMCAHUS TTepeMEeHHBbIX TOKOB U HarpssKeHU. Pe3uctop B
Liernu repemMeHHOro Toka. KonzeHcarop B Lierniv epeMeHHOT0 ToKa. KaTylilika UHAYKTUBHOCTU
B Ileru repeMeHHOro Toka. CBOOOAHbIE TapMOHMUECKWE 3/IeKTPOMarHUTHbIe KoyieOaHUsS B
KonebaTtesibHOM KoHType. KosnebarenbHbIN KOHTYp B 1Ield IepeMeHHOro TOKa. [IprMecHbBIH
MOMYNIPOBOJHUK — COCTaBHas YacTb »3/eMeHTOB cxeM. [loaynpOBOJHUKOBBIM AHO[I.
TpaHnsucrop.

JJIeKTPOMarHuTHoOe u3aydenue (42 u)

N3nyueHue v npyem 3/1eKTPOMarHUTHBIX BOJIH paauo- 1 CBY-auaria3soHa.

ONeKTPOMAarHiTHbIe BOJIHBI. PacrpocTpaHeHue 3/1eKTPOMAarHWTHBIX BOJH. OHEprus,
TepeHoCrMMasi 371eKTPOMarHUTHBIMA BOJIHAMU. [laBjieHWe M HMMIYJIbC 3JIEKTPOMAarHUTHBIX
BOJIH. CIIeKTp 3J/IeKTPOMarHUTHbIX BOMH. Paguo- u CBY-BO/HBI B CpefCTBax CBSA3W.
PaguotenedoHHasi CBSI3b, pa/iioBelljaHue.

['eomeTpuueckas onTuka

[Mpunuun I'tovireHca. OtpaxeHue BoJsH. IIpesiomnieHve BonH. [lucriepcus cBeta.
ITocTpoeHre n300paykeHUH U XOfa ydyeld TIpU TipejioMyieHuH cBeta. JIuH3e* Cobuparoriye
muH3bl. M300pakeHue mpeaMeTta B cobuparoieit svH3e. ©opMmysa TOHKOW cobuparoiiieit
nuH3bl. PacceuwBaroiiye nuH3bI. VI300pakeHue TpeiMeTa B paccenBaroiieil muH3e. PoKycHoe
pacCTOsIHMEe W OINTUUecKasl Cujla CUCTeMBbI U3 [IBYX JIMH3. UesoBeueCKUi Ir/1a3 Kak ONThuYecKast
cuctema. OnTuueckuie puOOpPHI, yBeTMUKBAIOLL1e YToJT 3peHMUs.

®dponTanbHas 1aboparopHasi paboTa

W3mepeHue rokasareJisi peioM/ieHus1 CTekna. BomHoBast onTrka

WuTepdepentus BosH. B3auMHoe ycuieHre U ociabieHre BOJH B TIPOCTPAHCTBE.

Wurtepdepeniust ceeta. Judpakius cBeta. [JdudpakuyroHHas pelieTka. @poHTaTbHbIE
nabopaTopHbIle paboThI

Habmonenne nHTepdepeHiy 1 AU PaKIUA CBeTa.

W3mepeHue JMHBI CBETOBOM BOJTHBI C MOMOLLBIO AU(PAKI[MOHHOM PEILeTKH.
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KBaHTOBasi Teopus 3/IeKTPOMarHUTHOT0 M3/1yueHUus BeiecTBa (12 u)

TerioBoe u3nyuenve. ®otoaddext. KopryckyispHo-BomHOBOM Ayanu3M. BosiHOBbIe
cBoucTBa vactul. CtpoeHue atoma. Teopusi atoma Bogopoza. [lorsonjeHne U HU3aydeHue
cBeTa aTOMOM. Jla3epbl. DJIeKTPUYECKUN TOK B Ta3ax U BaKyyMe.

dponTanbHas 1aboparopHasi paboTa

HabJtto/jeHue CIiyIoNIHOTO U TMHeMUaToro CrieKTPOB UCITy CKaHUS.

@du3nKa BbICOKUX JHEPIruH M 371eMeHThI acTpopu3uku (17 u)

du3rKa aTOMHOTO sjpa

CocTaB ¥ pasmMep aTOMHOIO sifipa. DHeprys CBSI3U HYK/JIOHOB B sizipe. EcTecTBeHHas
PafIM0aKTUBHOCTh. 3aKOH paZJMOAKTUBHOIO pacraja. VIcKyccTBeHHass pafMO0aKTUBHOCTb.
Wcnonb3oBaHue sSHepruM JeneHust spaep. fpepHas sHepreTuka. TepMoOsiiepHBbIA CHHTES.
AnepHoe opyxue. bruonornueckoe gelcTBUe paJOaKTUBHBIX U3/TyUeHHUH.

DeMeHTapHbIe YaCTHULIbI

Knaccudukaiys snemeHTapHbIX yacTul. JIeNTOHBI KakK (PyHjaMeHTalbHbIe YaCTHULbI.

Knaccudukaiyss u cTpykTypa agpoHOB. B3aumogelicTBue KBapkoB. ®poHTaibHast
nabopaTopHas pabora

V3yueHune B3aMMO/1eliCTBUS UaCTHL] U siZiepHbIX peakiuii (1o dhoTtorpadusim).

J/1ieMeHTbI acTpopu3uk (6 u)

Pacumpsitomiasics BcesieHHast. «KpacHoe cMellieHHe» B CIEKTPaX TajlaKTUK. 3aKOH
Xab671a. Bo3pacT 1 mpocTpaHcTBeHHBIe MaciTabbl BeeenHol. bonbiioit B3peiB. PesmkToBOE
usnyueHrie. KocMosiormueckass MO/e/ib: OCHOBHBIE TI€PUOJbI  IBOJIOIMK  BceseHHOM.
KpuTthueckasi TJIOTHOCTh BeljectBa. OOpa3oBaHWe TajlakKTUK. OTarbl 3BOJIIOIMK 3Be3/,

WCTOYHUKHU WX SHepruu. CoBpeMeHHbIe MMPe/ICTaBIeHUS O TIPOUCXOXKAEHHUH U 3BOJIIOLIUN
CoOJTHeYHOM CUCTEMBI.

JIabopaTopHbIM MpaKTHKYM —20 U

O6o0maromee mopTopeHue — 21 u
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TemaTnuecKoe nNJiaHUPOBAHUE

10 xnacc
No Tema ITo padoueii | Kos-Bo | Kosi-Bo
ypoKa nporpamme JLP. K.p.
1. @®ur3KKa B ITO3HAHUU BellleCTBa, T0JIs, 3
NIPOCTPAHCTBA U BpEMeHU

2. MexaHuka 66 5 2

3. MonekyisipHast (pusvka 49 3 2

4, OJIEKTPOAUHAMHKA 25 1 2

5. dusnyeckuil MpakTUKyM 20

6. [ToBTOpEHUE 7 1

7. Wroro: 170 9 7

11 xnacc
Ne Tema ITo paGoueit | Kos-Bo | Kosi-Bo
ypokKa nporpamme JLP. K.p.

1. [ToBTOpEHUe 7
2. JJIeKTPOJMHAMKKA 56 3 2
3. O/IeKTPOMarHUTHOe U3J/ly4yeHue 43 4 2
4. ®usyrKa BBICOKMX SHeprun 16 1 1
5. OneMeHTbI aCTPOhU3NKH 7
6. dusnyecKui MpakTUKyM 20
7. O06ob6arolijee TOBTOPeHUE 21 1
8. Uroro: 170 8 6
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