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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma mo ¢u3MKe Ha YpOBHe cpefgHero obOirero obpa3oBaHusi pa3paboTaHa Ha
OCHOBe TI0JIOKeHWH U TpeOOBaHMI K pe3y/bTaTaM OCBOEHHWsS OCHOBHOM 00Opa3oBaTenbHOU
rporpaMMmel, TipefctaBieHHbIX B @I'OC COO, a Takke C y4yéToMm (ezepasbHON paboueit
nporpaMMbl  BocriutaHuss ¥ KoHIenuuu riperiofiaBaHusi yueOHoOro mipegmera «®Pusmka» B
oOpa3oBaTe/bHBIX ~ OpraHuM3auusix Poccuiickoit  ®egepanyn, peanu3yOIIMX  OCHOBHBIE
oOpa3oBaTesibHbIE POTPAMMBI.

[Tporpamma 10 ¢u3uKe onpezenser o00s3aTeslbHOe TIPeAMETHOE  COZepXKaHUe,
yCTaHaB/MBaeT PEKOMEHyeMYIO TIOC/Ie/IOBaTeIbHOCTh WM3YyUeHWs TeM U pasfeioB y4ueOHOTo
mpefiMeTa C Y4Y€TOM MEXIIPeAMEeTHbIX W BHYTPHUIPEJMETHBIX CBsi3eHd, JIOTMKU YyueOHOro
Tpoliecca, BO3pacTHBIX oOcobeHHOCTel oOyuwaroumxcs. [IporpaMma 1o ¢Gu3MKe A€t
TIpe/ICTaB/IeHre O 1[eJIsiX, COoJiep>KaHuM, oOIel cTpaTerru OOyuYeHMsl, BOCIIUTAHUS U Pa3BUTHUS
oOyuaroluxcs cpeicTBaMy yueOHoro rpegMeTa «PH3nKa» Ha yryiy0/JEHHOM ypOBHE.

V3yuenne Kypca GU3MKK YriyOAEHHOTO YPOBHSI TI03BOJISIET peajii30BaTh 3a/laud
npodecCUOHAIFHON OpPHWEHTAIY, HarpaB/IeHO Ha CO3/laHWe YCJIOBWMA [l TIPOSIBJIEHHSI CBOUX
WHTE/UIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTeM KaKAbIM  O0YYaroIUMCs, KOTOpbIe
HEOOXOAUMBI /i1 TIPOJIOJDKEHHs 00pa3oBaHWsI B OpraHM3alusX MpodecCUOHATBLHOTO
0Opa3oBaHUs M0 Pa3TMYHBIM (PU3UKO-TEXHUUECKUM 1 MH)KeHEPHBIM CIeIUabHOCTSIM.

B mporpamme 1o ¢usuke oOrpefesisitOTCS TUIAHUPyeMble pe3yJibTaTbl OCBOEHHUsI Kypca
¢u3uKM Ha ypoBHe cpeAHero oO0ilero o06pa3oBaHHMs: JIMUHOCTHBbIE, MeTaripeiMeTHbIe,
ripeMeTHbBIe (Ha yriayO6séHHOM ypoBHe). HayuHO-MeTO#0M0ruuecKoi 0OCHOBOM /it pa3paboTKu
TpeboBaHUI K JIMYHOCTHBIM, MeTarpeJMeTHbIM W TIPeJMEeTHbIM pe3y/ibTaTaM O0O0YyYarol[uXcs,
OCBOMBILIMX IPOrpamMmy 10 Gu3rKe Ha YpOBHe cpefiHero obiiero obpa3oBaHus Ha yriayOéHHOM
YPOBHe, SIBJISIETCSI CUCTEMHO-/IeSITe/TbHOCTHBIN TTOAXO/.

[Tporpamma 1o ¢u3vKe BK/IHOYAET:

TUIlaHUpYeMble pe3yJ/IbTaThl OCBOEeHUsl Kypca (pM3vMKK Ha yriyO/J€HHOM YDPOBHE, B TOM
YucJie peMeTHBIE Pe3y/IbTaThl 10 ToflaM 00yUeHusT;

cofiep>kaHue yueOHoro npeaMeta «DPu3MKa» 10 rojilaM 00yUYeHusl.

[MporpaMma 1o (u3MKe KWMeeT TIPUMEpPHBIM XapakTep W MOXeT ObITb HCIIO/Ib30BaHa
YUUTEISIMU (PU3UKH [I7IsT COCTaBJIeHUsI CBOMX PAbOUMX TIPOTPAMM.

[lporpamma 10 (Qu3MKe He CKOBbIBAeT TBOPUECKYIH) WHHIMATUBY YuHTeNned U
TIPeJIOCTAB/ISIET BO3MOXXHOCTU [I/II  peayu3al[ii  pa3/IMuHbIX MeTOJUYeCKUX TOAX0J0B K
nperniofiaBaHvio (pU3MKKW Ha YrayO/JEHHOM YPOBHe IMPU YCJIOBHUM COXPaHeHHWsi 00si3aTelbHOU
YacTH COZlep>KaHusi Kypca.

du3rKa Kak Hayka 0 HauboJsiee 001X 3aKOHAX MPUPO/IbI, BEICTYTIAsl B KauecTBe yueOHOTO
npeiIMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BK/a/i B CUCTEMY 3HAHUH 00 OKpY’Karol[eM MUpE.
IIkonbHBIA KypCc (UMK — CHCTeMOOOpa3yroIUi /sl  eCTeCTBeHHO-HayUYHbIX YyueOHBIX
TIpeJIMeTOB, IMOCKOJIBKY (pr3ruecKue 3aKOHBI JieKaT B OCHOBE TIPOLIECCOB U sSIBJIEHU, N3yUaeMbIX
xuMuen, 6uonorveli, ¢usnyeckoil reorpadureii u actpoHomuel. Vcrmonp30BaHHe U aKTUBHOE
npuMeHeHe (U3NUeCKUX 3HAHWM OMpe/ie/TMI0 XapakTep U OypHOe pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHHS KOCMOCA, TIOMyUYeHHs HOBBIX
MaTepuasioB C 3aJaHHbIMH CBOWCTBaMU. V3yueHue (U3MKM BHOCHUT OCHOBHOM BK/aJi B
(dopMUpOBaHHE €eCTeCTBEHHO-HayuHOW KapTWHBI MHUpa oOyuaromjerocs, B (OpMHUPOBaHUE
YMEeHHI TIPUMEHSITh HayUHbIN MeTO/, TO3HAHUS TIPY BBITIOTHEHUH UM Y4eOHBIX UCC/Ie/I0BaHUH.



B ocHOBy Kypca u3MKK Ha YpOBHe Cpe/iHero o0iero oOpa3oBaHUs TIOJIOXKEH Psifi Ujiek,
KOTOpbIe MO>KHO pacCMaTpHBaTh Kak MPUHLIMITBI €70 MOCTPOeHUS.

Hoes yenocmHocmu. B cOOTBETCTBHY C Hell KYPC sIBJISIETCS JIOTUUYECKU 3aBepIlIéHHbIM, OH
COZIep>)KUT MaTepHas U3 BcexX pa3fienioB (pr3MKH, BK/IOUaeT KaK BOIPOCHI KJIaCCUYeCKOH, Tak U
COBpeMeHHOM (PH3UKH.

Hoes zeHepanuzayuu. B cooTBeTcTBUM C Hell Marepwan Kypca GU3UKU 00BeAWHEH
BOKpYT (u3uueckux Teopuil. Beayiium B Kypce siBasieTcsi ¢OpMHpOBaHMe Tpe/CTaBIeHU O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe U TI0Jie.

Hoes eymaHumapu3ayuu. EE peanu3aiiys rpemosaraeT UCIo/b30BaHUe T'YMaHUTapHOTO
NoTeHI[Mana (GU3NUeCcKoi HayKH, OCMBIC/IEHUEe CBSI3W Pa3BUTHUS (DU3UKHU C Pa3BUTHEM OOIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKUMH, HDABCTBEHHBIMHU M SKOJIOTMYeCKUMHU TTpobieMaMu.

Hoes npuknadnoti HanpaeneHHocmu. Kypc ¢wusuku  yrayOaéHHOTO — YPOBHS
nipe/riosaraeT 3HaKOMCTBO C IIIMPOKUM KPYTOM TeXHUUECKHUX M TeXHOJIOTMUeCKUX MPUI0KeHHUH
M3yueHHbIX TeOpHi U 3aKOHOB. [Ipy 3TOM pacCMaTpUBAIOTCS Ha YPOBHE OOIIUX Ipe/iCTaB/IeHUM
Y COBPeMeHHbIe TeEXHUUEeCKHe YCTPONCTBA, U TeXHOJIOTHH.

Hoes 3Kos02uzayuu peanv3yeTcs TIOCPEJCTBOM BBe/I€HUSI 37IeMEHTOB COJiepyKaHus,
TIOCBAIIEHHBIX JKOJIOTUYeCKMM TIpobOieMaM COBPEMEHHOCTH, KOTOpbIe CBSI3aHbl C Pa3BUTHEM
TeXHWKH U TeXHOJIOTUH, a TaKKe 00CyXieHust Ipo6JieM palMoHaIbHOTO PUPOZOTIOIb30BaHMUS U
9KOJIOTUYeCKOM 6e30MacHOCTH.

OcBoeHue cojiep)KaHusi TIPOrpaMMbI 110 (pu3MKe JO/DKHO ObITh MOCTPOEHO Ha MPUHLIUAIAX
CUCTeMHO-/IesITe/IbHOCTHOTO TIogxoa. st Gy3uKu peanu3ailiyst STUX MPUHLIMIIOB Oa3upyeTcs Ha
WCTIOIb30BaHUM CaMOCTOSITEJIbHOTO JKCIIepUMeHTa KaK TIOCTOSIHHO JelCTBYyMolero ¢akropa
yuebHOro mporiecca. s yriayOGiéHHOrO ypOBHSI — 3TO CHCTEMa CaMOCTOSITeTbHOTO
YUEeHHUUeCKOr0 3SKCITePUMEHTa, BKI/IIOUaroIiero (poHTa/sbHble yUYeHWUeCKHe OIbIThI  TIpU
M3yyeHHH HOBOTO Marepuasa, jabopaTopHele paboThl W paboThl TpakTWKyma. Ilpu sTOoM
BO3MO>KHBI /IBa criocoba peanm3auyu Gpr3nyeckoro MpakTUKyMa. B mepBom ciydae MpakTUKYM
npoBoauTcst mibo B KoHie 10 u 11 kmaccoB, mbO mocie TepBOro ¥ BTOPOTO TMOJYTOAWNA B
KaXJOM M3 3TUX KJIacCcoB. BTopoil cmocob — 3To uHTerpanust paboT MpakTUKyMa B CHUCTEMY
nabopaTopHbIX paboT, KOTOpbIe TIPOBOJSTCS B Mpoliecce u3ydyeHus: paszena (Tembl). [1pyu 3Tom
o/, paboTamu MpakTUKyMa MOHUMAaeTCsi CaMOCTOsITe/TbHOe UCC/Ie/JoBaHKe, KOTOPOe TPOBO/IUTCS
TI0 PYKOBO/ICTBY CBEPHYTOTr0, 0000IIEHHOT0 BHZa Oe3 MoIaroBo NHCTPYKLIUH.

B nporpamme 110 (hu3MKe cucTemMa yueHUUECKOTO SKCIIePUMEHTa, 1abopaTopHBIX paboT U
NIPaKTHKyMa Mpe/iCTaB/IeHa eIMHbIM fepeuHeM. BbiOOp TeMaTuKu /st 3TUX BUJOB YUEHUUECKUX
MPaKTHUeCKUX paboT OCyIeCcTB/IsSeTCS yyaCTHMKaMK 00pa30BaTe/bHOTO IMpoLiecca UCXOAs U3
0Cco0eHHOCTeN TOYPOYHOTO TIJIAHUPOBAHUSI M OCHalleHWs kKabuHeta ¢u3uku. Ilpu 3TOM
obecrieunBaeTcsl OBJ/aJieHWe OOYYAIOIIMMHUCS YMEHUSMHU TIPOBOJWTEL TIPSIMble U KOCBEHHbIE
M3MepeHusi, UCC/e/JOBaHMsl 3aBUCHMOCTel (U3NUeCKUX BEeJMYMH W TIOCTAHOBKY OIBITOB T10
TIPOBEPKe TIPe/JIO’KeHHBIX TUIOTe3.

Bosibiioe BHUMaHUe yZesisieTCsl pellieHUI0 PaCuéTHBIX U KaueCTBeHHBIX 3ajiau. [Ipu 3Tom
JUIST PAaCYETHBIX 3a/lau TIPUOPUTETOM SIBJISIFOTCS 3a[jaud C SIBHO 3aJJaHHOW U HEsBHO 3a/laHHOMN
(bu3MUeCKON MOJe/bIo, TIO3BOJISIONIME TIPUMEHSITh U3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH Kak
Y3 OZIHOTO pasjiena Kypca, TaK U MUHTerpupys NpuUMeHeHHe 3HaHWil U3 pasHbIX pa3zenoB. s
KaueCTBeHHBIX 3alay TPUOPUTETOM SIBJISIFOTCS  3a/laHWss Ha 00BsICHeHWe/Tpe/iCKa3aHue
TIpOTeKaHUsl (PU3NUYEeCKUX SIBJIEHUH U TMPOLIECCOB B OKPY)Karollel >KU3HH, TpeOyroiiye BbiOOpa
¢bu3nueckoi Mosienu AiJisi CUTyaliy TIPaKTHKO-OPHUeHTHPOBAHHOTO XapaKTepa.



B cootBerctBuu c TpeboBanmsiMu PI'OC COO K MaTepHasbHO-TEXHUUECKOMY
obecrieueHn0 yueOHOTO Tporiecca Kypc ¢u3uku yriyOn€éHHOTO YpOBHSI Ha YPOBHE CpeJHero
obujero oOpa3oBaHUs [JO/DKEH W3yuyaTbCsl B YCIOBUSIX TpeJMeTHOro KabuHera. B kabOuHere
¢u3MKK [JO/DKHO ObITh HeoOXoauMoe jabopaTopHoe 000pyZOBaHWE /ISl BBITIOJIHEHUS
yKa3aHHbIX B Tporpamme 1o (r3vKe yueHUUYECKHX OIBITOB, J1ab0paTOpHBIX paboT u paboT
TIPAaKTHKyMa, a TaKKe J[eMOHCTpaljMOHHOe 000pyZoBaHue.

HeMoHCTpaliioHHOe 0060pyioBaHWe (OPMHUPYETCSI B COOTBETCTBUU C TIPUHIUIIOM
MUHMMA/IbHOM J0CTaTOUHOCTH U 00OecrieurBaeT IMOCTAaHOBKY MEePeurc/IeHHbIX B TIPOTPaMMe 10
¢u3rKe K/IHOUEBbIX [IeMOHCTpALMM [/Is1 MCC/e[loBaHUs H3y4yaeMbIX SIBJ€HWW U TIPOL|eCCOB,
IMIUPUYECKUX U (DyH/IaMeHTa bHbIX 3aKOHOB, UX TeXHUUECKUX TPUMeHeHU.

JlabopaTopHoe o06opyJoBaHMe /il YUYeHUYeCKUX TMPaKTHUeCKnX paboT ¢opmupyercs B
BU/Ie TeMAaTHUECKMX KOMIUIEKTOB M 00ecreunBaeTcsi B pacuyére OJHOTO KOMILIEKTA Ha JIBYX
oOyuaromuxcsi. Temaruueckrde KOMIUIEKTbI 1ab0paTOpPHOTO 000OpYAOBaHUS [JO/DKHBI OBITH
TIOCTPOEHbI Ha KOMITJIEKCHOM MCIT0/Ib30BaHUM aHATOTOBBIX W LM(POBLIX MPUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MePUTE/IbHBIX CUCTEM B BU/ie LIM(POBBIX J1abOPaTOPHiA.

OCHOBHBIMU LIe/IIMU U3ydeHus: Pu3KrKH B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

dbopMHpOBaHKe UHTepeca U CTpeM/IeHUsT 00yUaroIIUXCsl K HAyYHOMY WU3yUeHHUIO TIPUPO/BI,
Pa3BUTHe UX UHTE/IEKTYabHBIX ¥ TBOPYECKUX CTIOCOOHOCTEN;

pa3BUTHe TIpeJCTaB/ieHM O HayuHOM MeToje TI03HaHUs U  (OpPMHUpPOBaHHE
MCCJIe/I0BaTe/TbCKOT0 OTHOLLIEHUSI K OKPY>KAIOLLUM SIBJIEHUSIM;

¢dbopmMHpoBaHre HAayuHOTO MHDPOBO33DeHHs KaK pe3ysbTaTa U3y4deHHsI OCHOB CTPOEHMUs
Marepuu U GyHAaMeHTa/lIbHbIX 3aKOHOB (PU3UKY;

dbopMrpoBaHe yMeHUH OOBSICHATH SIBJIEHUS C MCIOb30BaHWEM (DU3NMUECKMX 3HAHWUN U
HayUHbIX /I0Ka3aTe/bCTB,;

dbopMrpoBaHue Tipe/iCTaB/AeHUd O poyid (U3UKU [/Is1 Pa3BUTUSI [[PYTMX eCTeCTBEHHbIX
HayK, TEXHUKU U TeXHOJIOTUH;

pa3BUTHe TIpeACTaBJeHWH O BO3MOXHBIX cdepax Oyayiieli mpodecCHoOHATBHOM
JlesiTeNTbHOCTH, CBSI3aHHBIX C (U3UKOM, TIOATOTOBKA K JajbHeiilieMy OOyuyeHHIO B 3TOM
HarpaB/IeHHH.

HoctwkeHne 3TUX 1jesieli obecrieunBaeTcsi pellleHHeM CJIeAYIOMIMX 3a/lad B IpoLiecce
n3yueHus Kypca (hM3MKJ Ha ypOBHe cpefHero obiiero o6pa3oBaHus:

npuobpeTeHre cUcTeMbl 3HaHUN 00 OOHMX (M3MUECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TeopHsIX, BK/IOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (PU3UKY, 371eKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY
Y 3/IeMEeHThl aCTPO(H3UKHY;

(opMHpOBaHrEe YMeHUI TIPUMEHSITh TeoOpeTHUeCKre 3HaHUs [/t 00bsicHeHUsT (pr3nIecKux
sIBJIEHUH B TIPUPO/ie U [I7Is TIPUHATUS MPAaKTUUYeCKUX pellleHrH B TIOBCeJHEBHOM yKU3HU;

OCBOeHHe Criocob0B pellleHUst pa3/IMUHBIX 3a7lau C sIBHO 3a[jaHHOM (hM3MUeCcKOoil MO/iesblo,
3a/lau, TI0/Ipa3yMeBaloOl[MX CaMOCTOSITe/IbHOe CO3/laHre (PU3NUeCcKod Mo/jienu, afleKBaTHOU
yCJIOBUSIM 33Jjaui, B TOM YMCJIe 3a/jau MH)XeHepHOT0 XapakTepa;

NMOHMMaHue (U3MUeCKUX OCHOB W TIPUHLIUMOB [JEeHCTBUSI TeXHUUYECKUX YCTPOMCTB U
TeXHOJIOTMUeCKUX TPOLIeCCOB, UX BIUSHUS Ha OKPY KaloOLIYI0 Cpeay;

OBJI/IeHUe MeTO/laMM CaMOCTOSITe/IbHOTO TJIAaHUPOBAHUSI W TIPOBe/leHUs] (PU3MUecKux
5KCMIepUMEHTOB, aHa/lu3a M HWHTepnpeTalyd HWH(OpMaLuM, Orpejie/ieHUsl [J0CTOBEePHOCTH
TIOJTyYeHHOTO pe3yJ/IbTara;

CO3/7laHue YCJIOBUM [Ji pa3BUTHsS YMEHWM ITPOEeKTHO-WUCC/e[joBaTeIbCKOM, TBOPUeCKOU
JlesiTe/IbHOCTY;



pas3BUTHe UHTepeca K cepam rpodecCUOHaNIbHOMN eATeNbHOCTH, CBSI3aHHOM C (DU3UKOM.

B cootBerctBun c TpeboBanusivu PI'OC COOQO yriyOnéHHBIM ypOBEeHb W3y4eHUs
yuebHOro mpegmera «®u3MKa» Ha YpOBHe CpeAHero ooOiiero o0Opa3oBaHUs BbIOMpaeTCs
00yyaroIMMUCS, TVIAHUPYIOLUMU TIPO/IOJDKeHWe 00pa3oBaHUsl 10 CIIeLUalbHOCTSIM (DH3UKO-
TeXHUYEeCKOT 0 MpoQuIsi.

Ha usyuenue ¢hu3uku (yryry06/€HHBINA YpPOBEHB) Ha YPOBHE cpeHero obiero oo6pa3oBaHus
otBoauTcs 340 yacoB: B 10 kacce — 170 vacoB (5 yacoB B Hefienr0), B 11 kacce — 170 yacos (5
YacoB B HeJIe0).

[TpepayiaraemMelii B iporpamMmme 1o (usvike repeueHb 1aOOPaTOPHBIX U TIPAKTUYECKUX pabOT
SIBJISIETCS] PEKOMEH/[0OBaHHBIM, yUUTesb [eflaeT BbIOOD IpoBeseHHs JabopaToOpHBIX paboT u
OTTBITOB C YUETOM MHIUBHU/IyaIbHBIX 0COOEHHOCTeH 00yuaromuxcs.



COJEPXAHUE OBYYEHUSA
11 K/TACC

Pa3zpen 4. DnekTpojuHaMuKa.

Tema 4. MazHumHoe novie.

B3aumo/eiicTBue TMOCTOSIHHBIX MarHWTOB U TPOBOJHUKOB C TOKOM. MarHuWTHOe ToJie.
BekTop maruutHOM MHAYKUMU. [IpUHLMI CyTeprio3vuLiii MarHUTHBIX MoJied. JIMHUYM MarHUTHOM
VHJYKLWH.

MarHuTHOe moJie MPOBOJHUKA C TOKOM (TPSIMOTO MPOBOJHUKA, KATYLIKU U KPYTrOBOTO
BUTKA). OnbIT OpcTesa.

Cuia Amriepa, eé HarpaB/ieHHe ¥ MOZY/Ib.

Cuna JlopeHuia, eé HampaB/ieHWe W MOZAYJb. [IBW)KeHHe 3apsDKeHHOM 4YacTULIbl B
OJTHOPO/IHOM MarHUTHOM T1oJie. PaboTa cusiel JlopeHria.

MarnuTHoOe noJe B BeljecTBe. @eppoMarHeTHKY, Napa- U JyuaMarHeTUKU.

TexHUYeCcKre yCTPOWCTBA W TEXHOJOTMYeCKHe MpPOLeCChl: MPUMEHEeHHe TOCTOSTHHbBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TeCTepP-MYJIbTUMETpP, 3/IeKTPoABUraTesib KoOU, yCKOpUTeTu
3/IeMeHTapHbIX YaCTHLI.

demoucmpayuu.

KaptuHa /MHUE WHAYKOUM MarHATHOTO TI0Jii TIOJIOCOBOTO W TOJKOBOOOpAa3HOTO
MOCTOSIHHBIX MarHUTOB.

KapTuHa /vMHUN MarHATHOM WHAYKLMM TOJs JJMHHOTO TMPSIMOTO TPOBOJHUKA U
3aMKHYTOI'0 KOJIbLIEBOTO NIPOBOJHUKA, KAaTYLLIKU C TOKOM.

B3aumogeiicTBre ByX MPOBOJHUKOB C TOKOM.

Cuia Amriepa.

[HenictBue cribl JIopeHIla Ha MOHBI 3/1EKTPOJIUTA.

HabmofeHue Br>KeHHs Ty4Ka 37IeKTPOHOB B MarHUTHOM TIOJI€.

[TpyHLMN JefCTBYS 3/1IeKTPOM3MEepPUTE/IbHOTO PUO0pa MarHUTO3/IeKTPUUECKON CUCTEMBI.

YueHnuueckuti 3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnepoBanre MarHUTHOTO I0J1S1 TOCTOSIHHBIX MarHUTOB.

WccnenoBaHue cBOMCTB (heppOMarHeTHKOB.

WccnenoBanue f1eliCTBUSI TOCTOSIHHOIO MarHWTa Ha PAMKY C TOKOM.

N3mepenue cuisl Amrepa.

N3yueHuve 3aBUCUMOCTH CUIbI AMIIepa OT CUJIbI TOKA.

OnpefeneHrie MarHUTHOW MHAYKLIMM Ha OCHOBe U3MepeHUs CU/Ibl AMIiepa.

Tema 5. DnekmpomazHUMHas UHOyKYusl.

SIBneHue 3/1eKTPOMAarHUTHOM WHAYKIUHU. [10TOK BeKkTopa MarHUTHOW WMHAyKuuu. D/C
VHAYKUMUA. 3aKOH 3/1eKTPOMarHuTHOM WHAyKUuu Papajes. BuxpeBoe sjekTpUueckoe moJe.
Toku ®dyko.

3/1C vHIYKUMY B MPOBOJHUKE, IBMXKYLLEMCS B OJHOPOAHOM MarHWTHOM II0JIe.

IIpaBuio JleHua.

NupykTtuBHOCTh. Karylika WHAYKTUBHOCTM B 1[e[A TMOCTOSIHHOTO TOKa. SIBieHue
caMoHAyKUuU. D/1C caMOUHAYKLMH.

OHeprusi MarHUTHOTO TOJIs1 KaTyIIKH C TOKOM.

ONeKTpOMarHUTHoOe IIoJie.



TexHuuecKkrWe YCTPOWMCTBA U TEXHOJIOTUYECKHEe TIPOLeCChl: WHAYKLMOHHAs —Tieub,
COJIEHOU[], 3all{UTa OT 3/1eKTPU3aLUY TeJl P [IBM)KeHWH B MarHUTHOM I1oJie 3eM/Iu.

demoucmpayuu.

HabsroieHuie siB/ieHUst 37IeKTPOMarHATHOM UHAYKLUU.

NccnenoBanue 3aBucrmocty 3JC MHAYKUMU OT CKOPOCTA HW3MEHEHUS] MarHWTHOIO
MOTOKa.

IIpaBusno Jlenia.

[TasieHre MarHuTa B aTFOMUHUEBOU (MeIHOM) TpyOe.

SIBneHye caMOUHIYKIUHU.

Nccneposanue 3aBucumocty 3/1C caMOUHAYKLUU OT CKOPOCTU U3MEHEHHUs CUJ/Ibl TOKa B
L[eTTH.

YueHuueckuti 3kcnepumeHm, s1ab6opamopHble pabombl, NPAKMUKYM.

VccnemoBanue siB/ieHUs 3/IeKTPOMAarHUTHONM MHAYKLIWU.

OnpejeneHve MHAYKLAA BUXPEBOIO MarHUTHOTO MOJISI.

VccnenoBanue siBieHHs CaMOUHYKLMH.

C6HopKa Mo/iesIi 3IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. KosiedDaHusi ¥ BOJTHBI.

Tema 1. MexaHuuecKue Ko/1e6aHusl.

KonebarenbHasi cricrema. CBOOO/IHbIE KOTIeOaHMSI.

lapmoHuueckue  KosiebaHusi. KuHemaTthueckoe UM JAMHaMUuUecKoe  OIMCaHUe.
OHepreTMueckoe OIucaHWe (3aKOH COXpaHeHWsi MeXaHWYeCKol 3Hepruu). BoiBoj
JUHAMHUYeCKOTO ONMCaHUs TapMOHHWYeCKUX KomebaHWW U3 WX JHEepPreTHUeckoro U
KWUHEMaTHU4yeCcKOro OMMCaHMUS.

Amrityga v dasza konebanuii. CBs3b aMIUIUTY/IbI KOjieOaHW WCXOAHOW BeTMUWHBI C
aMIUTUTYZIaMU KoJiebaHui eé CKOPOCTH U YCKOPEHUSI.

[MTepuop 1 uactota Kosebanuii. [Tepros Manbix CBOOOAHBIX KO/lebaHU MaTeMaTUYeCKOro
MasiTHUKA. [Tepro/; cBOOOAHBIX KOJ/Ie0aHUH MPYKMHHOTO MasiTHUKA.

[Tousatne o 3aryxaromux KosnebOaHusx. BbHYyXAeHHble KonebaHus. Pe3oHaHC.
Pe3oHaHcHas kKpuBasi. ByivsiHue 3aTyxaHUs Ha BU/, Pe30HAHCHOUW KPUBOW. ABTOKOJIeb6aHusl.

TexHUUyecKre YCTpPOMCTBA M TEXHOJOTMYeCKHe TMpOLieCcChl: MeTPOHOM, Yachl, Kayesu,
MYy3bIKa/IbHble MHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3anuch KomebaTeTbHOTO IBYKEHUSI.

HabmtoeHre He3aBUCUMOCTH TIepHOZA MasibIX KosiebaHui rpy3a Ha HUTH OT aMIUTATY/IbI.

WccnenoBanue 3aTyXaromux KojebaHU U 3aBUCUMOCTH TIeprio/ia CBOOOJHBIX KOoeOaHuit
OT COTIPOTUB/IEHUS.

WccnepnoBanve KoneGaHWl Trpy3a Ha MacCCHBHOM TIpy)KuWHe C Le/bi0 (OpMHUPOBaHUs
Tipe/icTaB/ieHni 00 ueanbHON MOJe/U MPYKUHHOTO MasiTHUKaA.

3aKOH COXpaHeHUs SHePTUM TIPU KoyieOaHUsX rpy3a Ha TIPY>KUHe.

ViccemoBaHye BBIHYKEHHBIX KOJ/IeOaHUI.

Habmtoenve pe3oHaHca.

YueHnuueckuti 3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

V3mepeHue neprozia CBOOOJHBIX KOie0aHW HUTSIHOTO U TIPY>KUHHOTO MasiTHUKOB.

M3yueHue 3aKOHOB /IBI)KEHHS TeJla B X0/le Kosie0aHui Ha yrpyroMm Io/iBece.

V3yuyeHue ABM>KEHUsI HUTSIHOTO MasiTHUKA.

[Tpeobpa3oBaHue HEPrUM B TIPY>KUHHOM MasiTHUKe.



VccnemoBanve yObIBaHMST aMILTUTY/IbI 3aTyXakOIIUX KOJeOaHUM.

VccnenoBaHre BBIHYX/[€HHBIX KOTeOaHHM.

Tema 2. DneKmpomazHumHble Ko/1e0aHusl.

KosnebaTenbHblii KOHTYp. CBOOOAHBIE 3/1eKTPOMAarHUTHBIE KOjIe0aHUSI B H/eabHOM
KosiebaTtenbHOM KoOHType. @opmyna TomcoHa. CBsi3b aMIUTUTYZAbI 3apsifila KOHZeHcaTopa C
aMIUTUTYZIOMN CUJTBI TOKa B KojiebaTe/TbHOM KOHTYpe.

3aKOH COXpaHeHUs SHEPTUH B HeaTbHOM KojiebaTeTbHOM KOHTYPe.

3aTyxamlue 3/IeKTPOMarHUTHbIe KoseOaHWs. BbIHYXIeHHble 3/1eKTPOMarHUTHBIE
KosiebaHusl.

ITepemeHHBI TOK. MOIIHOCTE NepeMeHHOr0 TOKA. AMIUVIMTYJHOe W [eUCTBYIOLee
3HayeHre CUJIbl TOKa U HarpsyKeHUs MPU pas3MuHoi (opMe 3aBUCUMOCTU [ePeMeHHOr0 ToKa OT
BpeMeHHU.

CuHycouJaibHbIM MepeMeHHbIN TOK. Pe3ncTop, KOHJeHCcaTop M KaTylllKa UHIYKTUBHOCTH
B L[e[IM CUHYCOW/IalIbHOTO TIePEMEeHHOTr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HampsykeHuH.

WneansHeli TpanchopmaTop. IIpon3BoziCTBO, Tepefadya U MOTpeb/ieHHe 3/IeKTPUUeCKO
SHEepruu.

OKo/IoruuecKrie pPUCKU TIpU TPOM3BOACTBE 3/IeKTPO3HepPruv. KysbTypa HCII0/Ib30BaHUS
3/1eKTPO3HEPryy B ITOBCEJHEBHOM >KU3HU.

TexHuueckre yCTPOWCTBA U TEXHOJOTMUECKHe TIPOLIeCChl: 3JeKTPUUeCKUil 3BOHOK,
reHepaTop repeMeHHOTr0 TOKa, TMHUU 3/IeKTporiepe/jau.

demoncmpayuu.

CBo0Oo/HBIE 3/IEKTPOMArHUTHBIE KOTe0aHUs.

3aBHCUMOCTh YaCTOThI CBOOOAHBIX KO/IebaHU# OT UHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcLy/IorpaMMBbI 3/IEKTPOMAarHUTHBIX KOJleOaHUH.

['eHepaTop He3aTyXaroOIIUX 37IeKTPOMarHUTHBIX KOie0aHUH.

Mogesnb 5/1eKTpPOMarHUTHOTO TeHepaTopa.

BeIHYK/IeHHbIE CIHYCOH/Ia/TbHbIe KOJleOaHMsI.

PesucTop, KaTylika UHAYKTUBHOCTH U KOHZEHCATOP B LieMU NepeMeHHOr 0 TOKa.

Pe3oHaHC mpu MocC/ie[oBaTe/IbHOM COeMHEHUH Pe3UCTOpPa, KaTYIIKU WHAYKTUBHOCTH U
KOHZIeHcaTopa.

Y CTpPOUCTBO U TIPUHIIUII ZIeNCTBUs TpaHCchopmaTopa.

Mogenb TUHUM 3/1eKTpoIiepejaui.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

N3yuenue TpaHcdopmartopa.

VccnepoBaHve mepeMeHHOTO TOKA uepe3 IMOC/e/j0BaTe/lbHO COeJUHEHHbIe KOHJeHCaTop,
KaTyIIKy U Pe3ucCTop.

HabnroeHre 3/1eKTpOMarHiTHOT'O Pe30HaHca.

VccnepmoBanue paboThl HCTOYHUKOB CBETA B 1[eMU TlepeMeHHOT0 TOKa.

Tema 3. MexaHu4yecKue u 31eKmpoMazHUMHbIE 80./THbL.

MexaHuueckye BOJIHBI, YC/IOBUSI WX pacripocTpaHeHusi. [lomepeuHble U MPOAO/bHbIE
BOJIHBI. [leprol, CKOPOCTh pacrpocTpaHeHUsi U JjiMHa BoJiHbL. CBOMCTBA MeXaHMUeCKUX BOJIH:
OTpakeHUe, MpesioM/IeHUe, UHTep(epeHLIvs U JudpaKLysl.

3BykK. CKOpoCTh 3ByKa. ' pOMKOCTb 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoOe 3arpsi3HeHHe OKpY>Karolljei cpeJbl.

O/IeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI WM3/TyueHUs 3/IEKTPOMAarHUTHBIX BOJH. B3aumHas
OpHEHTALMsI BEKTOPOB B 3/IEKTPOMarHUTHOU BOJTHE.



CBoiicTBa 3/1eKTPOMarHMTHBIX BOJH: OTpa)keHUe, TIpeJioOMJIeHWe, TIOJsIpy3aLus,
VHTepdepeHLUs U AU paKLYs.

[ITkana 371eKTPOMarHUTHBIX BOJIH. IIpriMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B Te€XHUKE U
ObITYy.

[TpuHLMIIBI paZiMOCBA3M U TeleBUeHWs. Pagrionokanys.

OJ/IeKTpPOMarHUTHOe 3arpsi3HeHre OKpYsKatollleld cpefibl.

TexHuueckye yCTPOMCTBA M NpakTUYeCKoe NpUMeHeHHe: My3blKajJbHble WHCTPYMEHTHI,
pazjap, paJUONPUEMHUK, TeneBU30p, aHTeHHa, TenedoH, CBU-meub, yabTpa3ByKoOBas
[IMarHOCTHKA B TeXHUKe U MeJULIHe.

demoucmpayuu.

O6pa3oBaHue 1 pacrpoCTpaHeHHe TIOTIepeuHbIX U MPO/I0/IbHBIX BOJTH.

Konebitorieecs Tesio Kak MCTOYHHMK 3BYKa.

3aBHCUMOCTb [I/IUHBI BOJIHBI OT YaCTOThI KOsieOaHHUH.

HabmtofeHre oTpaskeHUs U IIpesioM/IeHHs] MeXaHUUeCKHX BOJTH.

Habmtofenve naTepdepeHIiuy 1 JUdpakiii MexaHUu4eCKUX BOJTH.

AKyCTUYeCKUM pe30HaHC.

CBoiicTBa y/bTpa3ByKa U ero NpuMeHeHue.

HabnroseHye CBSI3M TPOMKOCTM 3BYyKa M BBICOTBI TOHAa C aMIUIUTYZOH W 4YaCTOTOU
KoJiebaHuH.

WccnenoBanne  CBOWCTB — 37IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHHWe, IpeioMJIeHHe,
noJisipusaLus, Audpakuys, HHTepdepeHLys.

OOHapyskeHHe MHPPAKpaCHOTO U y/IbTPAGHOIETOBOTO U3TYUEHHH.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

Vi3yueHune napaMeTpoB 3ByKOBOM BOJTHBI.

Vi3yueHue pacripocTpaHeHUsl 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBe.

Tema 4. Onmuka.

[TpssmonMHeHOe pacripocTpaHeHHe CBeTa B OLHOpPOAHOU cpefie. JIyu cBera. ToueuHbIH
VICTOYHMK CBeTa.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsi cBeTa. IlocTpoeHue u300pa)keHUN B TIIOCKOM
3epkasie. Cepuyeckye 3epkaa.

[lpenomnenue cBera. 3akoHbl TIpeflomJieHHs1 CBeTa. AOCOMIOTHBIA  TOKasaTesb
npesiomeHusi. OTHOCUTe/bHBIN I10KasaTesb MpesomieHHs. IToCTOSHCTBO 4YacTOTHI CBeTa M
COOTHOLLIEHHWe JI/IMH BOJIH MPU Iepexo/ie MOHOXPOMAaTHYeCKOro CBeTa yepe3 IpaHMLly pasjena
JBYX ONTUUECKUX Cpef.

Xop nyueti B mpusme. [ucnepcust cBeta. CroxHBIN coctaB benoro certa. L[BerT.

[TonHOe BHyTpeHHee oTpakeHHe. [IpefjebHBIN yro/1 MOHOIO BHYTPEHHET 0 OTPayKeHUSI.

Cobuparoliiie U paccedBarolye JuH3bl. ToHKass JMH3a. POKyCHOe pacCTosiHUe U
OnTUYecKasi CWjla TOHKOM JIMH3bl. 3aBUCUMOCTb (DOKYCHOT'O PACCTOSIHUSI TOHKOW Chepuueckoiu
JIMH3BI OT €€ reOMeTPUU M OTHOCUTEIbHOTO TI0Ka3aTesist IIpe/IOM/IeHusI.

dopmyJ/ia TOHKOM JIMH3bL. YBe/M4yeHue, faBaeMoe JIMH30H.

Xog, yya, MpoLIesero JMH3Y M0oJ, MPOU3BO/IbHBIM YIJIOM K €8 TJIaBHOM ONTHUeCKOU OCH.
[TocTpoenue n300pa’keHW TOUKU M OTpe3Ka MpsMO B COOMPAOLIMX W PaCCeMBAOIINX JIMH3aX
Y UX CUCTeMax.

Onruueckue pubopel. Pa3pernatoiiias ciocobHOCTh. ['/1a3 Kak onTuueckast CUCTeMa.

[Ipesensl NPUMEHUMOCTU F€OMETPUUECKOM ONTHKH.



BonHoBas ontuka. VHTepdepeHiuss cBeta. KorepeHTHble HWCTOYHUKU. Y C/IOBUS
HaO/MOJeHNsT MAaKCUMYMOB Y MHWHMMYMOB B WHTep(epeHLIMOHHOW KapTHHe OT [BYX
KOTe€peHTHbIX UCTOYHUKOB. [IprMephl KjlacCuYeCKUX UHTep(epeHLIMOHHBIX CXeM.

Oudpakumst cera. [udpakiuvoHHasi peméTka. YcioBue HAO/MIOJEHUST TJIaBHBIX
MaKCHMYMOB IpU Ma/leHNY MOHOXPOMAaTUYeCKOT0 CBeTa Ha AU(PPaKLMOHHYIO PeIIETKY.

[Tonspusaiys ceeta.

TexHWueckre YCTPONCTBA U TEXHOJOTMUeCKHWe TPOLeCChl: OYKH, Jiyrna, IepUcKorl,
doToanmapat, MHKDPOCKOI, MPOEKI[MOHHBIM arnmapar, [pOCBeT/eHUe OITHKHU, BOJIOKOHHAs
OTTHKA, AU(PPAKLIMOHHAs PelIéTKa.

demoucmpayuu.

3aKOHbI OTPa’KeHHUs CBeTa.

VccnenoBanue rpesiomieHys CBeTa.

HabmroieHre moiHOTO BHYTpeHHero oTpakeHust. MoJiesib CBeTOBO/a.

VccnenoBanue xo/ja CBETOBBIX MyUKOB Uepe3 MJI0CKOIapasl/ie/ibHy0 TJIaCTUHY U TIPU3MY.

VccnemoBanue CBONCTB W300pa>keHU B JTMH3AX.

Mopenu MUKPOCKOIIa, Te/IeCKOoIIa.

Habromenue natepdepeHiiiu cBeTa.

Habsmoienuie [iBeTOB TOHKHX TIJIEHOK.

Habsmomenuve audpakiiyy cBeTa.

W3yueHne JuppakLMOHHOMN PEIETKHU.

Habmopenue 1udpakiOHHOTO CIIEeKTpa.

HabsroieHuie aucriepcuu cBeta.

HabsromeHue mossipu3aiyy CBeTa.

[TpuMeHeHue TOJISIPOM/OB [I/Is1 U3yUeHUs] MeXaHUUeCKUX HampsoKeHUH.

YueHnuueckuti 3kcnepumenm, sa6opamopHble pabombl, NPAKMUKYM.

V3mepeHnue nokasareJisi Ipe/IOMJIEHUSI CTEKIa.

VccnepoBanue 3aBUCMMOCTH (POKYCHOTO PacCTOSTHUSI OT BelljecTBa (Ha MpuUMepe XKUJKUX
JIVH3).

V3mepeHune OKyCHOr0O pacCTOSIHUSI PaCCeUBAOIINX JIMH3.

[MonyueHue n300pa)keHUst B CUCTeMe U3 TJIOCKOTO 3epKasa U JIMH3BbI.

[MTonmyueHre n300paXkeHUsI B CCTeEMe U3 ABYX JIUH3.

KoHcTpyupoBaHue TesieCKOMMUeCcKux CUCTEM.

Habropenue qudpakuyu, nHTepdepeHIud U TIoJISIpHU3al[ii CBeTa.

V3yueHne nossipusaLiiy CBeTa, OTPaXXEHHOIO OT NTOBEPXHOCTH JU3/IeKTPUKA.

V3yuenue nHTepdepeHIMU 1a3epHOro U3MyUYeHus Ha JBYX Le/isiX.

HabropeHue fucrnepcuu.

HabmropeHue u ucciieoBaHye AU(pPaKLMOHHOTO CTIeKTpa.

V3mepeHue [/TMHbI CBETOBOM BOJIHBI.

[TonyueHure crieKTpa M3/yuyeHusl CBETOAMO/ia TIPY TTOMOIIU JU(PaKL[MOHHOM PeléTKY.

Pa3pen 6. OcHOBBI crieljua/IbHOM TeOPHU OTHOCUTETHHOCTH.

['panullbl MPUMEHUMOCTH KIacCUYeCKOW MeXxaHUKHW. [locTynaTel crielidanbHOW Teopuu
OTHOCUTEJIbHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHOW  WHTepBal.  I[IpeoOpa3oBanusi  JlopeHija.  YcoBue
MPUUMHHOCTHA. OTHOCHTENBHOCTh OJHOBPEMEHHOCTU. 3amejileHMe BpeMeHU M COKpalljeHUe
JJTVHBI.

OHeprusi U UMITyJIbC PeJIITUBUCTCKOM YaCTHULbL.



CBsI3b Macchl C 3Hepruei U UMITY/IbCOM PeITUBUCTCKON YaCTULIbl. DHEPrHsl OKOS.

TexHuueckre yCTPOWCTBA WM TEXHOJOTMYEeCKHe IPOLIeCChl: CIYyTHUKOBbIE TMPUEMHUKHY,
YCKOPUTE/N 3apsPKeHHbIX YaCTHL].

YueHUUYeCKUH IKCTIepUMEHT, J1abopaTOpHbIe pabOThI, IPAKTUKYM.

OnpesieneHre UMITy/IbCa W SHEPrHUM PeISITUBUCTCKUX YacTul] (o ¢oTorpadusiv TpekoB
3apspKeHHbIX YaCTUL] B MAarHUTHOM T071e).

Pa3zgen 7. KBanToBas pu3uka.

Tema 1. KopnyckyaspHo-80/1H08011 0ya/au3m.

PaBHOBeCHOe TeTVIOBOe W3/MydyeHHe (M3TyueHWe abCO/MIOTHO UEpHOro Tesa). 3aKOH
cMmenieHus Buna. ['unoresa I1naHka o KBaHTax.

@®OoTOHBI. DHEPrusi U UMITY/IbC (DOTOHA.

@®orto3ddext. OnbiTel A. I'. CTonetoBa. 3akoHbl (oTo3¢(ekra. YpaBHeHHe DUHILTEIHA
nnst dotoaddekra. «KpacHasi rpanuiia» dhoTo3addekra.

[aBneHue cBera (B 4YaCTHOCTH, JaBjieHHWe CBeTa Ha abOCOMIOTHO TMOTJIOLAIOLYI0 U
abCO/TIOTHO OTpa’karoIIyro TToBepxHOCTh). OmbIThl I1. H. Jlebezera.

Bonnosble cBoricTBa yactul. Bosnnel ge bpoinsa. [JnvHa BomHbL e Bpolns U pasmepsl
ob/macTi  NOKanM3ald  [IBWDKYLeMcs  4acTUrbl.  KOpMyCKy/nsipHO-BOJTHOBOW — [Tyasii3M.
Iudpakiys 371eKTPOHOB Ha KpUCTasiax.

Cneumduka n3mepeHuii B MUKpomupe. COOTHOLIIEHUs HeoTipeZie/IéHHOCTel ['eii3enOepra.

TexHUUyecKye yCTPOWCTBA U TEXHOJIOTWUYECKHE TIPOLIeCChl: CIIeKTPOMeTp, ()OTO3/1eMEHT,
doToaTUMK, TYHHe/IbHBI MUKPOCKOII, COJIHeuHasi 6aTapesi, CBeTO[UO/,.

Hdemoncmpayuu.

®oT03(pPeKT Ha YCTAaHOBKE C LIUHKOBOU IJIAaCTUHOM.

ViccnepoBaHue 3aKOHOB BHelllHero ¢oto3gddekra.

ViccnepoBaHue 3aBUCMMOCTH COTIPOTHB/IEHHS TIOJYIIPOBOJHUKOB OT OCBELLEHHOCTH.

Cretoauof,.

ConHeyHas baTapesi.

YueHuueckuti 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanue potopesncropa.

N3mepenue nocrosiHHOM [11aHKa Ha 0CHOBe Ucc/ieoBaHus (poToaddekTa.

ViccnepoBaHue 3aBUCUMOCTH CUJIBI TOKA Uepe3 CBeTOAUOZ, OT HalpshKeHHsl.

Tema 2. dusuka amoma.

OnbITHI IO UCC/IEJOBAHMIO CTPOeHHs aToMa. [1naneTapHas Moziens atoMa Pesepdopaa.

[Moctynatsl bopa. V3nyyeHve u morsoileHue (OTOHOB IPU Tepexo/ie aToMa C OJHOTrO0
YPOBHSI SHEpPIruy Ha Jpyrou.

Bugpl criektpoB. CrieKTp ypOBHEM 3Hepruy aToMa BOl0po/a.

CnoHTaHHOe ¥ BbIHY)KJ€HHOe HU3/yueHue cBeta. Jlazep.

TexHuueckue yCTpOWCTBA U TEeXHOJOTMUeCKHe IIPOLIeCcChl: CIeKTpasbHbIM aHalu3
(cekTpocCKom), a3ep, KBAHTOBbIN KOMITbIOTED.

Jemoncmpayuu.

Mogens oneita Pesepdopga.

HabmtoeHre MMHeHUaTHIX CIIEKTPOB.

YcTpolicTBO U leficTBUe CUETUMKA MOHM3UPYIOLIUX YaCTHLI.

OnpefeneHye AJIMHBI BOHBI J1a36PHOTO U3/TyYeHMUs.

YueHnuueckuti 3xcnepumeHnm, 1abopamopHble pabombl, NPAKMUKYM.

HabmrofeHue nvHeiiuaToro crekrpa.



WccnenoBanue criekTpa pa3pekeHHOr0 aTOMAapHOIO BOJOPO/A M M3MepeHHe MOCTOSTHHOU
Pupbepra.

Tema 3. Dusuka amomHoz0 s10pa u 371eMeHMAapHbIX Yacmuy.

HyxknonHasi mogens sinpa I'efizenb6epra—VBaHeHKo. 3apsifi spa. MaccoBoe uuc/io sifipa.
N3ortorbl.

PaguoakTuBHOCTE. Anba-pacmiazi. DNIeKTPOHHBINA M MMO3UTPOHHBIM OeTa-pacraj. I'amMma-
V3JlyYeHue.

3aKOH paZMOaKTWBHOIO pacnajfa. PagyoakTuBHble u30TONBI B Ipupoge. CBoucTBa
VOHU3WPYIOLErO0  M3/ydyeHus. BivsgHMe  paJMOaKTUBHOCTM HAa  JKMBbIe  OPraHU3MBI.
EcrectBeHHbIM (hoH H3nyueHus. [Josumerpus.

OHeprusi CBsi3u HyK/IOHOB B sifipe. fIepHbie cubl. JedeKT Macch spa.

SAnepuble peakiyu. [leneHne W CcuHTe3 siiep. SliepHble peakTopbl. [Ipobremsl
yrpaB/sieMOro TEepMOSIIEPHOTO CHUHTe3a. OKOJIOTUYeCKHe acIeKTbl pa3BUTUS  SiZIepHOU
SHEepreTUKHU.

MeTtopbl perucTpainyy U UCCIel0BaHUs 3/IeMeHTapHbIX YaCTHL].

dyHaMeHTa/IbHble B3aUMOJeWCTBUS. baproHbl, Me30HbI U JienToHbL. [IpencTraBnenue o
CrangapTHOU Mogenu. KBapK-rir0oHHast MOJie/ib aZJpOHOB.

®usuka 3a npefenamu CtaHjapTHOM Mogend. TéMmHas MaTtepust U TEMHasi SHeprusl.

EfvHCcTBO M3MUecKoi KapTUHbI MUDA.

TexHUUyecKye yCTPOMCTBA M TEXHOJIOTMUECKHe TpOLecChl: A03UMeTp, KaMepa BuabcoHa,
siIepHbIA  peakTop, TepMOsi/lepHbI peakTop, aroMHasi 0Oom0a, MarHWTHO-pe30HaHCHast
ToMorpadus.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

ViccnepoBaHue TpeKOB YacTUL] (TI0 TOTOBBIM (hOTOrpadusiM).

WccnenoBanue pagrioakTUBHOTO (JOHA C UCTIONB30BaHUEM [[03UMETPa.

W3yueHue rioryoujeHrs 6eTa-4acTuL] aTFOMUHHEM.

Pa3jien 8. D/1eMeHTHI aCTPOHOMMH M aCTPO(U3UKH.

Otanbl pa3BuTHS acTpoHOMHMM. [IpuKnasjHoe W MHPOBO33peHYECKOe 3HauyeHHe
acCTpOHOMHUH. [IpUMEHMMOCTb 3aKOHOB (M3UKH /51 OObSCHEHUs TPUPOJbl KOCMHUECKUX
00BEKTOB.

MeToabpl acTpOHOMMUECKUX ucciefioBaHuld. CoBpeMeHHble OINTHYeCcKue TeJecKOrbl,
pafinoTeNecKomnbl, BHeaTMoc(hepHasi aCTPOHOMUS.

Bup 3Bé3gHoro Heba. Co3Be3qus, sipKUe 3BE3/IbI, T/IAHEThI, X BUAUMOE JBIKEHHE.

ConneyHas cucrema.

CousHue. ConHeyHasi akTUBHOCTb. MicTouHMK 3Hepryuu CostHLa U 3BE31.

3Bé3bl, MX OCHOBHble XapaKTepUCTUKW. [luarpamma «CreKkTpasbHbId K/lacC —
CBETUMOCTb». 3BE3/1bl TJIABHOU I0C/IeZI0BAaTe/IbHOCTU. 3aBUCUMOCTb «MacCa — CBETUMOCTb» /IS
3BE3/, IJVIaBHOM [IOC/Ie[0BaTe/bHOCTH. BHyTpeHHee cTpoeHWe 3Bé3n. CoBpeMeHHbIe
Tripe/iCTaB/IeHUs] O MPOUCXOXKAEeHUH U 3BoJtoLMHU CoJTHLIA U 3BE3/]. JTarlbl JKU3HU 3BE3].

Mneunsiii [1yTe — Hawa [Nanaktuka. [Tonoxxenuve v aBrxenue ConHya B ['anaktuke. Tunel
rajiakTuK. PaioranakTuky v KkBa3saphbl. UépHbIe [bIPhI B s/ipax rajakTHK.

Bcenennasi. Pacumpenue BcenenHoii. 3akoH Xa06ma. Pasberanue ramaktuk. Teopus
Bbosbioro B3peiBa. PesiMkTOBOE U3/TyUueHue.

MaciurabHasi cTpykTypa BcenenHoil. MeTtaranakTHka.

HepertéHHbie pobieMbl aCTPOHOMUM.

YueHuueckue HaGa00eHus1.



Habmogennsi  3Bé3gHOoro Heba  HEBOOPY)KEHHBIM  TIJIa30M  C  KCIIO/Ib30BaHHEM
KOMITBIOTEDHBIX TIPUJIOXKEHWI [/IsT  OTIpefie/ieHHsT  T10JIO)KeHHs1 HeOecHbIX OOBEeKTOB Ha
KOHKPETHY!O []aTy: OCHOBHbIe c0o3Be3/iist CeBepHOro MoJ/Iyllapus U SipKue 3BE3/bl.

Habmoznenus B Teneckon JIyHbl, TlaHeT, TYMaHHOCTeH 1 3BE3/THBIX CKOTIEHU.

du3nyecKuil NpakTUKyM.

Cnoco6b! u3mMepeHysi (pM3MUeCKUX BeJMUMH C UCII0/Ib30BaHUEM aHaI0rOBbIX U LIM(POBBIX
V3MepUTeNbHBIX TPUOOPOB U  KOMITBIOTEPHBIX JIaTUMKOBBIX CHUCTeM. AOCOMIOTHbIE U
OTHOCHTe/IbHble  TOTPelIHOCTH  H3MepeHWH  (u3nueckux BeqduvH. OlleHKa TpaHul]
NIOTPeIHOCTeN.

[TpoBefieHMe KOCBEHHBIX HW3MEpeHWM, UCC/IeJOBaHUM 3aBUCUMOCTeM  (huU3nuecKux
BEJINUMH, TPOBEpPKa TPe//IO’KeHHbIX THUTOTe3 (BbIOOP M3 pabOT, OMMCAaHHBIX B TeMaTUYeCKUX
pazjenax «YueHU4eCKHi IKCIIepUMEHT, 1abopaTopHbie pabOThI, MPAKTUKYM»).

O06o0mIaroiiee MOBTOpPeHHUe.

OO6o0meHre ¥ cUCTeMaTH3alsl  COZlep)KaHWsl — pas3fieoB  Kypca «MexaHUKa»,
«MonekynsipHasi (M3MKa U TepMOJAWHAMHKa», «DJIeKTPOAUHaMHKa», «KojebaHUsi ¥ BOJHBI»,
«OCHOBBI CrelMa/ibHOM TeOpUU OTHOCUTeNbHOCTH», «KBaHTOBasi (u3uKa», «3DJ1eMeHThI
aCTPOHOMHH U aCTPOPUIUKI».

Ponmb ¢uU3MKM YW acTpOHOMHH B SKOHOMMUECKOM, TeXHOJOTMUeCKOH, COLMa/lbHOU U
3TUYeckor cdepax [JesiTeIbHOCTH 4YesioBeKa, poJib U MecTo (U3MKMU M acTPOHOMHMU B
COBpEMEHHOW HAay4yHOW KapTHUHe MHpa, 3HaueHHWe OIMCaTeJbHOM, CUCTeMaTU3UPYOLei,
00BSICHUTE/ILHOW Y TIPOTHOCTHYeCKOM (yHKLMH (hr3rdecKoit Teopuu, posib (pr3udYecKoi Teopuu
B (hOpMUpPOBAaHUU TIpe/iCTaB/ieHU O (hH3UUeCKOM KapTHHe MUpa, MeCcTo (pM3UueCKOW KapTHHbI
MHpa B 0011[eM psily COBPEMEeHHBIX eCTeCTBEHHO-HaYUHBIX TPeZICTaB/IeHU O TIPUPO/E.

MexnpeaMmeTHble CBA3H.

N3yuenue kypca ¢pu3uku yrayoséHHOro ypoBHs B 11 Kjlacce OCYIIECTB/ISIETCS C YUETOM
COZlepKaTelbHBIX MEXXIPeJIMETHBIX CBsi3ell C KypcaMH MaTeMaTWK{, OWOJIOTHH, XWUMMH,
reorpauu U TEXHOJIOTUH.

MescnpedmemHble noHAMuUS, C8A3AHHBIE C U3yYeHUeM Memo008 HAy4HO020 NO3HAHUS:
siBJieHWe, HayyHbIM (akt, rurortesa, ¢u3nWyecKas BeIMUWHA, 3aKOH, Teopusi, HabsofeHUe,
5KCIIepUMeHT, MO/Zie/IMpOBaHue, MOJie/lb, U3MepeHue, TOrpelliHOCTH U3MepeHU, U3MepuUTe/IbHble
nipubopkl, 1dpoBast 1abopaTopwusl.

Mamemamuka: pelieHye CUCTeMbl ypaBHeHMM. TpuUroHoMeTpryeckve (QyHKLMU: CHHYC,
KOCHHYC, TaHT'eHC, KOTaHI'eHC, OCHOBHOe TPUIOHOMEeTPUUYEeCKOe TOXK[eCTBO. BeKTopbl U UX
NPOeKLIMM Ha OCU KOOpJMHAT, CJI0)KeHWe BeKTOpPOB. [Ipor3BO/HbIE 3/1eMeHTapHbIX (YHKLWH.
I[Tpu3Haku 1oJo0ust TpeyTro/IbLHUKOB, OTIpe/iesieHre TUIOIaM TVIOCKUX (GUryp u o0béma TeJt.

Buonozus: snekTpyuyeckue siBJieHUs B >KUBOW TpUpojie, KosjebaTesbHble ABWKEHUS B
JKUBOM  TIpUpPOZle,  SKOJIOTMYECKHMe  PUCKM  TpU  TPOU3BOJCTBE  3JIEKTPOIHEPIHH,
3/IeKTPOMarHUTHOe 3arps3HeHHe OKpY’Karollleld Cpefibl, yJ/IbTpa3ByKOBas [UarHOCTUKa B
Me/IML{1He, OIITUYeCKHe SIBJIeHUs B )KUBOW IIPUPOJe.

Xumus: cTpoeHMe aTOMOB M MOJIEKYJ, KpPHUCTa/lMueckass CTPYKTypa TBEDJbIX Tell,
MeXaHW3Mbl 00pa30BaHus KPUCTA//TMYECKOUW PeIIETKH, CTIeKTPa/IbHBINA aHa/u3.

TI'eozpagpus: varHuTHbIe TOJtOCA 3eMJIH, 3a7ie)KM MarHUTHBIX py[, (OTOChEMKa 3eMHOMN
TOBEPXHOCTH, ceilicMorpad.

TexHono2usn: IppMeHeHUe MOCTOSIHHBIX MarHUTOB, 3/IEKTPOMarHMTOB, 3/1€eKTPO/IBUraTe b
fIkobu, reHepaTop TiepeMeHHOTO TOKa, WHIYKLMOHHAas Tieub, JIMHUM 3JeKTporepejady,
3/1eKTpPOZIBUraTe/b, pajiap, PpaJiMONpPUEMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBU-mneus,



y/AbTPa3sByKOBasl [UAarHOCTHKA B TeXHUKe, IIPOEKLIMOHHBIM anmnapar, BOJIOKOHHAas OITHKa,
conHeuHasi OaTapesi, CITyTHUKOBBIe TIDUEMHUKY, siZiepHasi SHePreTrka U 9KOJI0THYeCcKre acreKThl
eé pasBuUTHs.



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOIPAMMBI I1I0 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O ObPASOBAHUA/IMYHOCTHBIE PE3YJIBTATEI

JINMHHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3y/JbTaThl 0CBOeHUsI yueOHOro mpeaMera «Du3nKa» JOHKHBI OTPaXkaTh
TOTOBHOCTb U CIOCOOHOCTh 0OyUaroMxcsi pyKOBOACTBOBAThCs CHOPMUPOBAHHOM BHYTPeHHeH
MO3ULMeNl JMUHOCTH, CUCTEMON LIEHHOCTHbIX OpHWEeHTAalUii, TI03UTUBHBIX BHYTPEHHHUX
yOeX/IeHu, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM DPOCCHMCKOTO  OOIecTBa,
paciliMpeHye »KU3HEHHOTO OIbITa W OMbITa [IeATebHOCTH B TPOLiecce peanr3aliiid OCHOBHBIX
HarpaB/ieHUH BOCIIUTATeIbHOM /leTeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

rPa)K/JaHCKOr0 BOCITUTAHUA:
® cpopMHUPOBAHHOCTh TPAKAAHCKOM TMO3UIMKU OOyuaroiierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I1leCTBa;
® TpUHSTHE TPAJULMOHHBIX 00IeUe/0BeUeCKUX I'yMaHUCTUUECKUX U IeMOKPAaTHUeCKUX
LIEeHHOCTeM;

® TOTOBHOCTh BECTH COBMECTHYIO /IeSITe/IbHOCTh B MHTEpecaxX TPa’kKJaHCKOTO O0IIecTBa,

y4acTBOBATh B CaMOYIIPaBJIeHNUH B 00pa3oBaTe/IbHOM OpraHu3aliy;

® yMeHUe B3aMMO/IeHICTBOBaTh C COIL[MA/JIbHBIMM WHCTUTYTaMH B COOTBETCTBUM C HUX

GYHKI[USIMU ¥ Ha3HaueHUeM;
® TOTOBHOCTb K T'YMaHHUTapHOU W BOJIOHTEPCKOU JesITe/IbHOCTHU.
NaTPHUOTUYECKOT0 BOCIIUTAHMS:
¢ c(opMHUPOBaHHOCThL POCCUNCKON I'PayK/JaHCKOW UJIeHTUYHOCTHU, TTaTPUOTU3MA;
® [|eHHOCTHOe OTHOIIIeHWe K TOCYy[JapCTBEHHbIM CHMBOJIAM, AOCTMXKEHUSIM POCCHUHCKUX
YUEHBIX B 00/1aCTH (PU3UKU U TEXHUKE.
AyXOBHO-HPABCTBeHHOT'0 BOCIIUTAHHUSA:
¢ ¢hOpMHUPOBAHHOCTL HPAaBCTBEHHOT'O CO3HAHMSI, ITUUECKOTO TIOBe/IeHUS;
® (CrmocoOHOCTh OIleHWBAaTh CHUTYal[Mi0 U TPUHUMAaTh OCO3HAHHbIE  DelIeHUs,
OpPHEHTUPYSCh Ha MOpajbHO-HPABCTBEHHbIe HOPMBI U I1[€HHOCTH, B TOM UHC/Ie B
JeaTe/IbHOCTU YUYEHOr0;
® 0CO3HaHMe JIMYHOTO BKJIaZia B TIOCTPOEHHEe YCTOMUYMBOTO OyAyiiero.
3CTeTHUeCKOro BOCTIMTAHHUA:
® SCTeTUYeCKOe OTHOIlIeHHWe K MHpYy, BK/IOUasi 3CTeTUKY HAayyHOro TBOPUEeCTBa,
NIpUCYy1LLero Gpu3nueckon Hayke.
TPY/I0BOT0 BOCIIMTAaHUSA:
®* UHTepeC K pa3/iMuHbIM cdepaM MpodecCcHOHANTbHOU [esTeNbHOCTH, B TOM UHUC/Ie
CBSI3aHHBIM C (DU3UKOUM M TEXHUKOM, YMeHHe COBepIillaTh 0CO3HAHHBIM BLIOOp Oyayiieit
nipodeccuy U peasM30BbIBaTh COOCTBEHHbIE )KU3HEHHbIEe T/IaHbI;

® TOTOBHOCTb M CITOCOOHOCTH K 0Opa30oBaHHWIO M CaMOOOpPa30BaHUIO B 00/1aCTH (hHU3UKH

Ha MPOTSDKEHUH BCel >KU3HU.
IKOJIOTMUECKOr0 BOCTIMTAHUA:

* c(hOpMHUPOBAaHHOCTb JKOJIOTHUECKON KY/IbTYPbI, OCO3HaHHE T100a/bHOTO XapakTepa

9KOJIOTUUECKHUX MPob/ieM;

® [UIAaHMPOBaHHE U OCYILL[eCTB/IeHUe JIeCTBUI B OKPY»Karollleil cpefie Ha OCHOBe 3HaHUS

1jesiell yCTOWUYMBOTO pa3BUTHS UeiOBeueCTBa;



pacivpeHye OIbITa [eSTeJbHOCTU 3KOJIOTMUeCKOW HarpaB/JeHHOCTM Ha OCHOBe
MMEIOLLMXCsl 3HaHUM 10 (pr3vKe.

LEHHOCTU HAYYHOI'O ITO3HAHUSA:

C(hOPMHUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (U3UUECKON HAYKU;
OCO3HaHMe L|eHHOCTH Hay4YHOM [esiTeJIbHOCTH, IOTOBHOCTb B IIpOLieCCe M3yuyeHUs
GU3MKM  OCYILIeCTBIATb  IPOEKTHYHO U UCC/Ie[0BaTelbCKyl  [esTe/lbHOCTb
VIHJUBU/Iya/lIbHO U B IPYIIIIe.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHBbIE YHHBEpPCaIbHbIe yUeOHbIe JeiCTBUS
Ba3oBble jiornueckue JeMCcTBUA:

CaMOoCTOsITe/IbHO (DOPMYJIMPOBATh M aKTyalu3UpoBaTh MpobeMy, pacCMaTpvBaTh eé
BCECTOPOHHE;

oripeiesisiTh Lie/iv AesTe/TbHOCTH, 3a/laBaTh apamMeTpbl U KpUTEPUHN UX JOCTHKEeHMUS;
BLISIB/ISITH  3aKOHOMEPHOCTHM M TPOTUBOpEUMss B paccMaTpyBaeMbIX (DH3UUeCKUX
SIBJIEHUSIX;

pa3pabaTbiBaTh TUIaH pellleHds] Tpo0/eMbl C yuéTOM aHa/iu3a WMEROIUXCS
MaTepHa/bHbIX U HeMaTepHUabHbIX peCypCoB;

BHOCUTb KOPPEKTHUBHI B /leATe/IbHOCTD, OLIEHWBATh COOTBETCTBHE Pe3YyJ/IbTaTOB LieJIsiM,
OLIeHMBAaTh PUCKM MOC/e/[CTBUN eATe/TbHOCTH;

KOOD/IMHUPOBAaTb U BBITIOJHATh paboTy B YC/IOBUSIX peasibHOTO, BUPTYa/lbHOTO U
KOMOWHUPOBAHHOTO B3aMMOZEHCTBYS;

pa3BUBaTh KPEATHBHOE MBIIIIEHHE TIPU PellleHUH XXKU3HEHHBIX MPobsieM.

Ba3oBbie ucciefoBaTe/IbCKie AeCTBUSA:

B/1a/leTh HAYYHOH TePMUHOJIOTHel, K/IF0UeBbIMU TOHATUSIMU U MeTOJaMU (pU3MUeCKOu
HayKu;

B/a/leTh HaBbIKaMH YyuyeOHO-MCC/ieloBaTe/IbCKOM W TIPOEKTHOW /IeITe/TbHOCTA B
obmacty (pU3MKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITeJTbBHOMY TIOHMCKY
METO/IOB pelleHusi 3ajady (U3NYeCcKOro COfep>KaHUs, TPUMEHEHUIO pa3/IhYHbIX
MeTO/I0B MO3HAHHUSI;

BJIaZleTb BU/IAMU [leATe/IbHOCTH T0 TI0JyueHUI0 HOBOTO 3HaHWs, ero MHTepIipeTalyy,
npeoOpa30BaHUI0 ¥ IPUMEHEHHIO B PA3/IMUHBIX yueOHBIX CUTyaLUsiX, B TOM YHUC/Ie TIpU
CO3/JIaHUH yueOHBIX MTPOEKTOB B 00/1aCTU (HU3UKH;

BBISIB/ISITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M U aKTya/Ju3MpOBaThb 3a7iauy, BBbIJBUTaTh
TUNoTe3y e€é pelleHusl, HaxOAWUTb apryMeHThl [JJ/sl Ji0Ka3aTe/JbCTBa CBOMX
yTBepXeHUl, 3a/jaBaTh [IapaMeTPbl U KPUTEPUU pelleHus;

aHa/M3UpOBaTh I[IOMyYeHHble B XOJ/le PpeLleHusl 3a7laud pe3y/bTaTbl, KPUTHUYECKU
OLIeHMBAThb WX [JOCTOBEPHOCTh, POTHO3MPOBATh M3MeHEeHHe B HOBBIX yC/IOBUSIX;
CTaBUTh U (POPMY/IUPOBaTh COOCTBEHHBIE 33/lauM B 00pa30BaTe/IbHOW [IeITe/TbHOCTH, B
TOM 4YHMCJIe TIPY U3yueHUH (HU3MKH;

[laBaTh OLIEHKY HOBLIM CHUTYyaL[UsIM, OL|eHUBaTh MPUOOPETEHHBIN OTIbIT;

YMeTbh MepeHOCUTh 3HaHUs 110 (PU3UKe B TIPAKTHUECKYI0 00/1aCTh )KU3HeJesITeTbHOCTH;
yMeTb UHTeTPUPOBATh 3HaHUs U3 Pa3HbIX MpPeJMEeTHBIX 00J1acTeil;

BbI/IBUTaTh HOBbIE U/leH, Npe/jlaraTh OPUTrHMHaIbHbIE MOAXO0/bI U PelleHus;



CTaBUTb HPO6J'IEMBI " 3a/1a4H, [0ITyCKarolire a/IbTepHATHBHLIE DEIIEeHN .

Pabora ¢ unopmarjueii:

B/IQ/IeTh HaBbIKAMU T[IOJIyYeHUs HWHGOpPMalUKd  (U3NUECKOTO COZEP>KaHUSI U3
WCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITE/IbHO OCYIIEeCTB/ISATh TIOUCK, aHasIu3,
CUCTEeMATU3ALMI0 W MHTEpIIpeTaluio MH(OpMAaI[UM pa3/uyHbIX BUZOB U (GOpM
TIpe/iCTaB/IeHuUsI;

OLIEHUBATb JI0OCTOBEPHOCTh MH(MOPMALUY;

WCTIO/b30BaTh Cpe/icTBa MH(MOPMAIMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pellleHnd KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHW3al[MOHHBIX 3a/lay C
cobmoeHrieM  TpeOOBaHW  SPrOHOMUKM, TEXHMKH 0€30MacCHOCTH, T'MTHeHbI,
pecypcocOepe>xeHusi, TPaBOBBIX U 3THUECKUX HOPM, HOPM HHGMOPMAIIMOHHON
0e30I1acHOCTY;

Co3/laBaTh TEKCTbl (DU3UUECKOT0 COZiep)KaHWs B Pa3IMyHBIX ¢opMaTax C yuETOM
Ha3HaueHWs WHGOpPMAI[UK U 1IeJIeBOM ayJWUTOPHUM, BBIOMpAsl ONTHMAanbHYI (hopMy
TIpe/ICTaB/IeHUsI ¥ BU3ya/In3aliuu.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yue0HbIe /|efiCTBHA:

OCYIeCTB/ISATH 00II[eHNe Ha YPOKaX (\U3UKH U BO BHEYDPOUHOU JIeSITe/TbHOCTH;
pacrio3HaBaTh MPeANnOChIIKA KOHPIUKTHBIX CUTYallUi U CMSITUaTh KOH(JIUKTHI;
Pa3BEPHYTO U JIOTUYHO H3J/araTh CBOK TOUKY 3PEHHUs C WCIO/Ib30BAaHHWEM SI3bIKOBBIX
CpeJCTB;

MOHUMAThb Y UCTI0/Th30BaTh MPEeUMYI[eCTBa KOMaHIHOW U WHAWBHUAYaTbHON paboThI;
BbIOMpATh TEMaTUKy U METO/Jbl COBMECTHBIX JIeUCTBUM C y4ETOM OOIIMX WHTEPECOB U
BO3MOXXHOCTEM Ka)K/[0T0 usieHa KOJl/IeKTHBa;

MPUHUMAThL LieJId COBMECTHOMN [1esiTe/IbHOCTH, OPraHM30BbIBaTh U KOOPAWHUPOBATh
JIeWCTBUS MO €€ [OCTW)KEHWIO: COCTaBJSATh IIaH JeMCTBUM, pacrpenessiTb pojd C
yuéTOM MHEHUH y4aCTHUKOB, 00CY)X/IaTh pe3y/IbTaTbl COBMECTHOU PabOThI;

OlIEHWBAaTb KaueCTBO CBOEr0 BK/aJa M KaXJOr0 yYaCTHMKAa KOMaHZbl B OOIIMiA
pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

ripe/ijiaraTh HOBbIe TIPOEKThI, OLIEeHUBaTh U/leU C TO3ULMKA HOBU3HbI, OPUTUHA/IbHOCTH,
NpakTUYeCKoW 3HaUMMOCTH;

OCYILIeCTBJISITh TIO3UTUBHOE CTpAaTerMueckoe TOBe/leHHWe B pPa3/IMUHBbIX CUTYaLUsiX,
TIPOSIB/ISITH TBOPUECTBO M BOOOpakeHHe, ObITh NHULIMATHBHBIM.

Pery/isTUBHBIE YyHHBepCa/IbHbIe yueOHbIe JeiiCTBUS
Camoopranu3sanus:

CaMOCTOSITE/TLHO OCYILECTBJIATh TI03HABATE/IbHYIO JeSTe/IbHOCTh B 00/1aCTH (QU3UKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U ()OPMY/IMPOBATh COOCTBEHHBIE 3a/1aUM;
CaMOCTOSITe/IbHO COCTaBJIATh TUIaH PeIlleHUs] PaCUETHBIX M KaueCTBEHHBIX 3a/lay, T/IaH
BBITTOJIHEHUS TIPAKTUYeCKOW paboThl C YUETOM HMMEIOIIUXCS PecypCoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/IIoUYTeHNH;

JlaBaTh OLIEHKY HOBBIM CUTYAaL|HsIM;

PaCIIMPSATh paMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBE JIMUHBIX MTPe/ITIOUTeHUH;

JleJ1aTh OCO3HAHHbBIN BBIOOP, apryMeHTHPOBaTh ero, OpaTh Ha ce0st OTBETCTBEHHOCTH 3a
pelieHue;

OLI€EHUBATb TTPUOOPETEHHBIN OIIBIT;

criocobcTBoBaTh (DOPMUPOBAHMIO U TIPOSIBJIEHWIO JPYAWLIMA B 00macTd  (U3UKH,
TOCTOSTHHO TIOBBIIIIATE CBOM 0O6pa30BaTe/IbHBIN U Ky/IbTYPHBIN YPOBEHbD.



CﬂMOKOHTpOJIb, 3M0].[PIOHHJ'IBHI)II71 HHTE/1/IEKT:

[laBaThb OLIEHKY HOBBIM CHUTYyal|UsiM, BHOCUTb KOPPEKTUBBI B J1eATe/IbHOCTh, OL[eHUBAaTh
COOTBETCTBHE pe3y/bTaTOB LieJIsIM;

B/a/leTb HaBblKaMU [103HaBAaTe/JbHOW peQieKCMM KaK OCO3HaHHWSl COBeplIaeMbIX
JleMICTBUI U MBIC/IUTE/bHBIX MPOLIECCOB, UX pPe3y/IbTaTOB U OCHOBaHMA;

VICTI0/1b30BaTh MPUEMBI pedieKCUH JI/Is OLIeHKU CUTYallly, BbIOOpa BEPHOTO pellieHus];
yMeTb OL|eHUBaTh PUCKU U CBOEBPEMEHHO NPMHUMATh PeLleHHs 110 UX CHWKEHUIO;
NIPYHUMAaTb MOTHBBI M apI'yMeHThI JPYTHX [PU aHa/lu3e pe3y/bTaToB /lesTebHOCTH;
NIpUHUMATH Cebsi, TOHMMast CBOM HeZJOCTAaTKH 1 I0CTOMHCTBA;

NIPUHUMATh MOTUBbI M apI'YMEHThI JPYTUX NPY aHa/ln3e pe3ysbTaToB JlesATelbHOCTH;
TIPM3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B mporjecce AOCTM>XeHUsI JTMYHOCTHBIX pe3y/bTaTOB OCBOEHUsI TPOTpaMMbl 0 (U3MKe AJist
yPOBHs cpefiHero o0iero obpa3oBaHust y 00yuaroIUxcsi COBEepILIeHCTBYeTCS SMOLMOHAbHBIN
VIHTe/I/IeKT, Tpe/irioJiarariyuii copMrUPOBaHHOCTD:

CaMOCO3HaHUs], BK/IOYAIOIIET0 CMOCOOHOCTh TIOHMMATh CBOE  3MOLIMOHAJBHOE
COCTOsIHWe, BH/EThb HAllpaBIe€HUs Pa3BUTHs COOCTBEHHON 3MOLMOHATLHON Cdepsl,
ObITH yBepeHHBIM B cele;

CaMOperyIvpoBaHMsl,  BK/IIOYAIOILIEr0  CAMOKOHTPO/b,  yMeHHWe  TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE  TIOBeJieHWe, CIOCOOHOCTh  a[jalTUPOBAThCS K
3MOLIMOHA/IEHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHel MOTHBALIMH, BK/IIOUAIOIIEH CTpeMJIeHHe K JOCTWKEHHUIO LeJIU U YCIexy,
ONTHMM3M, MHUL[IATHBHOCTb, YMeHHe /1efICTBOBaTh, UCXOAs U3 CBOMX BO3MOXKHOCTEH;
SMIATHH, BKJIFOUArOLell CriocOOHOCTh MMOHMMAaTh SMOLMOHA/IBHOE COCTOSIHUE JPYTHX,
YUWTBIBATb €ro TIpU OCYIeCTBIeHWU OOIeHHUs, CIIOCOOHOCTE K COUYBCTBHIO H
COTIEPEKUBAHUIO;

COLMA/IbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLIEHUS C
JOPYTHUMU JIFOABbMH, 3a00TUTHCS, TIPOSIBJISITh MHTEPeC U pa3periaTh KOHPIUKTHI.

I[MPEAMETHBIE PE3YJIBTATHI

K koniy obyuenusi B 11 Kaacce ripefMeTHble pe3yabTaThbl Ha YTIyOIEHHOM YDPOBHE [JO/KHBI
OTpakaTh C(hOPMUPOBAHHOCTh ¥ 00YUArOIUXCST YMEHUIA:

MOHMMaThb pOJb (UMK B SKOHOMHUECKOM, TEeXHOJOTMUeCKoW, COLMa/JbHOW U
3TUYeCKO cdepax JesTeNbHOCTH YesloBeKa, pPojib U MeCTO (PM3MKU B COBPEMEHHOU
Hay4yHOI KapTHHe MUpa, PO/ib ACTPOHOMUM B MPAaKTHUUECKOU JiesiTe/TbHOCTU uesioBeKa U
Ja/ibHelllleM  HayuyHO-TeXHWYeCKOM  pa3BUTHHM,  3HAueHWe  OMKCaTe/IbHOM,
CUCTeMaTH3UPYIOIeld, 00bSICHUTETbHOW W MPOTHOCTUYECKOW (DYHKIMN (HU3UUeCKOM
TEOPUU — 3JIEKTPOJWHAMHKH, CTellMalbHOM TeOpUM OTHOCHUTE/IbHOCTH, KBAaHTOBOM
¢u3vky, ponb GU3MUECKON Teopuu B (JOPMUPOBAHWU TpeACTaB/eHui 0 (r3UUecKoit
KapThHe MHUpa, MeCTO (M3UUYecKod KapTWHBI MHpa B OOIeM Ppsy COBPEMEHHBIX
eCTeCTBEHHO-HayUHbIX Mpe/iCTaB/IeHUM 0 PUPO/IE;

pa3/inyath YCAOBUSI TIPUMEHMMOCTA Mojesieli (U3MUeCKUX Tel W TPOLIeCcCOoB
(dB/ieHUi):  OJHOPOJHOe  3/eKTPUUeckoe W  OJHOPOJHOe MarHuWTHOe  TIOJis,
rapMoHUUecKrde KoJsiebaHusi, MareMaThyeCKUd MasiTHUK, WZeaabHbIN TMPY)KUHHBIMN



MasITHUK, TaDMOHHUYECKHe BOJIHBI, WZearbHbIA KoiebaTe/bHbIN KOHTYD, TOHKAsl JIMH3a,
Mo/iesieli aToMa, aTOMHOTO si/ipa U KBaHTOBOM MO/Ie/IU CBeTa;

pa3nMuath yc/ioBUsi (TpaHHWIBI, 00/1aCTH) TIPUMEHUMOCTH (PU3MYeCKUX 3aKOHOB,
MOHMMaTh BCeoOlMii xapakTep (yHAaMeHTaJbHbIX 3aKOHOB U OrpaHUUeHHOCTb
WCTIO/Tb30BaHUST UaCTHBIX 3aKOHOB;

aHalM3vpoBaTh U OOBSICHATH 3/1€KTPOMAarHMWTHbIE TIPOLIECCHI U SIBIE€HMS, WCIIO/b3Ys
OCHOBHbIe TI0JIO)KEHUSI W 3aKOHbl 35JIEKTPOJVWHAMMKM W CreLdarbHOM TeopuH
OTHOCHTE/IbHOCTH (3aKOH COXPaHeHMs 3/IeKTPUYeCcKOro 3apsijia, cuia Amrepa, cu/a
JlopeHLla, 3aKOH 3/€KTPOMAarHUTHOW WHAYKLWU, npaBwio JleHua, cBasp I/C
CAMOMH/YKIIUM B 3JjIeMeHTe 3/IeKTPUYeCKOM LieMM CO CKOPOCTbIO M3MEeHEeHHUsl CHJIBI
TOKa, [TOCTY/1aThl CrelaJlbHOW TeOPUU OTHOCUTETbHOCTH OWHIITElHA);
aHaJIM3UPOBaTh U OOBSCHSITH KBAHTOBBIE MPOLIECCHI U SIBJIEHHS], UCTIONb3YSl M0JI0KEHUS
KBaHTOBOM (pU3MKM (ypaBHeHHe OMHINTeWHa 151 (QoTo3(pdeKTa, MepBbld U BTOPOM
nocTynaThl bopa, IpUHLIMI COOTHOILIEHHsI Heonpe/enéHHOcTel ['eli3eHOepra, 3aKOHbI
COXpaHeHHs 3apsiloBOr0 U MacCOBOI'O UMCe/l M SHEPruM B siIePHBIX peakLUsiX, 3aKOH
Pa/IM0aKTUBHOTO pacraja);

OMKChIBaTh (Pr3MYeCKUe MPOLeCChl U SIB/eHUs], UCMO/b3Ysl BeJIMUMHbL: HalPSKEHHOCTh
3/IEKTPUYECKOrO0  TOJIs, TOTeHLMan  371eKTPOCTaTUYecKOro  IoJs,  Ppa3HOCThb
TOTeHLUAJIOB, 3/eKTPO/BMKYILas CHla, WHAYKLMS MarHUTHOTO TIOJIsi, MarHUTHBIN
MOTOK, CWna Amrepa, WHAYKTUBHOCTb, 3/7€KTPOABIIKYILAs CUa CaMOWHAYKLIWH,
SHEPrusi MarHUTHOTO TIOJIsi TIPOBOJHUKA C TOKOM, PeISITUBUCTCKUN UMITYJ/bC, TIOJTHAst
SHEeprusi, SHeprusi NOKOsi CBOOOAHON YaCTULIbI, SHEPTUsl U UMMY/bC (OTOHA, MaccoBoe
YKCJI0 U 3apsifi 4pa, SHeprus CBSA3U s14pa;

OOBSCHATE OCOOEHHOCTH TIPOTeKaHWs (U3NUYECKUX SIBJIEHWM: 3/1eKTPOMarHUTHAast
VH/IYKLMSI, CAMOMH/YKLUS, Pe30HaHC, UHTep(epeHLMs BOJH, AUdpakiys, AUCIepcus,
M0JIHOe BHYTPeHHee OoTpaxkeHUe, (oTo3nekTpuueckuii agdekt (dbotoaddekr), anbda-
u Oerta-pacmajpl  siiep, TraMMa-uU3ydyeHWe —sfep, (Qu3NUYecKde — TIPUHLIUTIBI
CMEKTPa/IbHOTO aHaMr3a v paboThI Jla3epa;

oTipejie/iATh HarpaB/ieHWe WHAYKLMM MarHUTHOTO TOJisi TIPOBOJHUKA C TOKOM, CHJIBI
Awmriepa v cusibl JIopeH1ia;

CTPOMTb U300pa’keHHWe, CO3/jaBaeMoe TIIJIOCKUM 3epKajoM, TOHKOW JIMH30M, W
pacCUUThIBATh €r0 XapaKTepHUCTUKHY;

NIPUMEHSTh OCHOBOTOJ/Iararolljie aCTPOHOMHUYeCKHe TOHATHUS,, TEOPUU M 3aKOHBI /IS
aHanmM3a W OObsCHeHHs (U3MUECKMX TIPOLIECCOB, TPOMCXOZSIIMX B 3BE37aX, B
3BE3HBIX CHUCTEMaX, B MEXraJaKTUYeCKOW cpefie; [BWKeHUs1 HeOeCHbIX Tell,
9BOJTIOLIMM 3BE3/1 U BceneHHOl;

TIPOBO/IUTh HWCCJ/IeZloBaHUe 3aBUCHMMOCTeN (DM3MUYecKUX BeJIMUYMH C HCIO/b30BaHHEM
NPSIMBIX M3MEPeHUH, IIPU TOM KOHCTPYMPOBaTh YCTaHOBKY, (DMKCUPOBATh pe3y/IbTaThl
MOJIyUeHHOW 3aBUCUMOCTH (U3MYEeCKMX BeIUUMH B BHJe TpaduKOB C YYETOM
abCOMIOTHBIX ~ TIOTPEIIHOCTeld W3MepeHWd, [efaTb BBIBO/BI 0  pe3ysbTaTamM
VCCIIe/lOBaHMS;

NPOBO/IUTH KOCBEHHbIe H3MepeHUsi (M3WUeCKHUX BeJWYMH, TPU 3TOM BBIOUPAThH
ONTUMA/IbHBI MEeTOJ, W3MepeHMs, OL|eHWBaTh abCO/IFOTHbIE W  OTHOCUTE/bHbIE
TIOTPeLIHOCTH TIPSIMBIX U KOCBEHHBIX M3MepeHui;



MPOBOZUTL  OMBITHI [0 TIPOBEpPKe  TIpPe/JIOKeHHOW THUIOoTe3bl:  IJIaHUPOBAaTh
SKCIIEPUMEHT,  CcoOMpaTh  JIKCIIEPUMEHTa/JIbHYI0  YCTaHOBKY,  aHa/JM3UPOBATh
T0JIyYeHHbIe pe3y/IbTaThl U JleflaTh BbIBOJ, O CTaTyCe Ipe//IoKeHHOW TUIoTe3bl;
OTKChIBAaTh METO/IbI MOJTyUeHUsI HayYHbIX aCTPOHOMUYECKUX 3HaHU;

cobsrofaTh rpaBusia 6e30macHOro TpyZAa INpU TPOBeJEeHUH UCCIeJOBaHHN B paMKax
yueOHOT0 SKCriepuMeHTa, MpaKTUKyMa M yueOHO-MCC/ie[joBaTe/IbCKOM M TIPOEKTHOM
JesITeTbHOCTU C HCTIONb30BaHHWEM W3MepUTebHBIX YCTPOWCTB M J1abOpaTOPHOTO
obopyoBaHus;

pelllaTh pacyéTHble 33Jaud C sIBHO 3aZlaHHONM U HesIBHO 3aJlJaHHON (hH3UUYecKou
MOJIeSIbI0: Ha OCHOBAaHWM aHajaM3a yC/AOBUS BbIOMpaTh (QU3NUecKue MOJery,
OTBeuarolue TpeOOBaHUSM 3a/jauu, TPUMEHSTh POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3MUECKUX TEeOpUil TIPU MCIO/b30BaHUM MaTeMaTHyeCKUX MeTO/[0B
pellleHUsi 3aJjay, TIPOBOAWTb pPACUéTbl HAa OCHOBAaHUM HWMEIOIIMXCS [JJAaHHBIX,
aHa/lM3UpOBaTh pe3y/bTaTbl U KOPPEKTHPOBAaTb METOAbl pelleHUs C YYETOM
T0JIyUYeHHBIX pe3y/bTaToB;

pelliaTh KaueCTBeHHbIe 3a/1auu, TpeOyrolre MpUMeHeHHsT 3HaHUU U3 Pa3HbIX pa3/iesioB
Kypca (u3MKH, a TakKe MHTerpalid 3HaHUW W3 APYTUX NpeaMeTOB eCTeCTBeHHO-
Hay4yHOTO LMK/a: BbICTPaMBaTh JIOTMYECKYIO LIETIOUKY PpacCyXJeHWd C Oropoil Ha
M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pr3rueckue sBJIeHNUs;

WCT0/Ib30BaTh TeOpeTHYeCcKe 3HaHUs it 00bsICHEHUsI OCHOBHBIX TIPUHLIUIIOB paboThI
V3MepUTe/IbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TeXHOJIOTUUECKHX MPOLIeCCOB;
TIPUBO/IUTH TIPUMeEphI BKJIa/la POCCUMCKUX U 3apy0eXXHbIX YUEHbIX-(DHU3UKOB B pa3BUTHE
HayKd, B OOBsSCHEHHWe TPOLIeCCOB OKPY)KAIOIero MHpa, B pa3BUTHe TEeXHUKH U
TeXHOJIOTUH;

aHa/IM3UPOBaThb M  OL[eHWBATh TIOC/IE/ICTBUSI  OBITOBOM W  TIPOW3BO/ICTBEHHOU
JlesTe/IbHOCTU 4YesloBeKa, CBSI3aHHOW C (PU3MUeCKMMM TpoLjeccaMu, C TO3ULMH
9KO0JIOTMUeCcKon 6e30macHOCTH, rpe/icTaB/aeHun 0 paLoHaIbHOM
NIPUPO/IOTIO/Ib30BaHNM, a TaKXe pa3yMHOM HCIO/Ib30BAaHUU [JOCTH)KEHUM HayKu M
TeXHOJIOTUM [IJis1 Aa/TbHeNIIIero pa3BUTHs YeJloBeYeCKOro 0011[ecTBa;

TIPUMEHSITb pa3/MuHbie Criocobbl paboThl ¢ MHGOpMaIe GU3NIecKoro coziepkKaHus C
WCI0/Ib30BaHWEM  COBPEMEHHbIX MH(OPMALIMOHHBIX  TEXHOJIOTHMH, TpU  3TOM
WCI0/Ib30BaTh  COBpPeMeHHble  WH(OPMAlMOHHbIe  TEXHOJOTWMW  [JJjisl  TIOMCKa,
nepepabOTKU ¥ TIpeAbsB/ieHUss y4yeOHOW W HAYYHO-TIOMY/SPHOW HHGMOpMAIWY,
CTPYKTYPHUPOBaHUsl M WHTepripeTaliuM WH(pOpPMaLMy, TOJYyYeHHOM U3 pas3/IMuHbIX
VCTOYHMKOB, KDUTUUYECKHU aHaIM3UPOBATh M0/yuyaeMyto UH(OPMaL|IO U OLleHHBaTh eé
JIOCTOBEPHOCTh KaK Ha OCHOBe MMEIOIIMXCS 3HaHWM, TaKk M Ha OCHOBe aHajau3a
WCTOYHMKA MHpOpMaLiy;

MpOSIB/ISITh ~ OpPraHM3allMOHHble U TI03HAaBaTe/ibHble yMEHUsS CaMOCTOSITE/IbHOTO
npuobpeTeHUs HOBBIX 3HAHWM B TIPOLIECCe BBLIMOJHEHUS TPOEKTHBIX W yueOHO-
HCCIIeIoBaTeTbCKUX pabor;

paboTaTk B TPYyINe C WCIOJHEHWEM pa3/UYHBIX COIMAIBHBIX pPOJieH, TIaHUPOBaTh
paboTy TpyIMbl, palMOHANbHO pacIpeesnsTb [JesTeJbHOCTh B HeCTaHZAPTHBIX
CUTYyaLUsIX, a/leKBaTHO OL|eHUBATh BK/aJ| K&)KJOIr0 M3 YUYaCTHUKOB IPYMIIbI B pellieHue
paccMaTpuBaemMoii TIpo6JieMsr;

MPOSIBIATE ~ MOTHBaLMI0O K  Oyayiedt rnpodeccMoHanbHOW — /1eiTe/IbHOCTH  TI0
CreluaabHOCTSIM (DHU3UKO-TEXHUUECKOTr0 Mpou/is.



TEMATHUYECKOE IVNTAHUPOBAHUE

11 K/TACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
No HaumeHnoBaHue
(mudpossbie)
o/ pa3/ie/iIoB U TeM Bcer KonTpobHbl IIpakTHYecku
o0pa3oBaTe/IbHBI
n NporpaMmsbI 0 e paboThI e paboThI
e pecypchbl

Paspen 1. DJIEKTPOJIMHAMHWKA

1.1 MaruutHoe moJie 14
12 OJIeKTpOMarHUTHast 13 1
WHIYKLHS
Ntoro no pa3speny 27

Pazpen 2. KOJIEBAHUA U BOJ/IHBI

21 MexaHuueckue 10
KojebaHus
99 DJIEKTPOMarHUTHBI 15
e KoJyieOaHus
MexaHuueckue u
2.3 37IeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 OnTrka 25 1
Ntoro no pa3speny 60

Pazgen 3. OCHOBBI CIIE

ITUA/TbHOY TEOPUY OTHOCUTE/IbHOCTHU

3.1

OcHoBel CTO

5 1

Wtoro no paspeny

5

Paspen 4. KBAHTOBASA ®PU3NKA

41 KOpl‘IyCKEU'IﬂpHO- 15
BOJIHOBOU Jlyaivu3m

4.2 du3uka atroma 5
du3mka aToMHOT0

43 | Pan 5
3/1eMeHTapHbIX
YaCTHI]

Wtoro no paspeny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUHA U ACTPOPU3NKHA

DJIeMEeHThI

5.1 aCTPOHOMUU U 11
acTpopU3UKU

5.2 KonTposbHas 1




pabora 3a Kypc
¢u3uku 11 kiacca

Wtoro no paspeny 12

Pa3zen 6. PU3NYECKUM ITIPAKTUKYM

6.1 dusnyeckuit 16 16
MPaKTUKYM
Wtoro no paspeny 16
Pa3zgen 7. OGOBHIAROIIEE ITOBTOPEHUE
CucremaTtusauys u
0600111eHIe
rpeiIMeTHOr0
coZlep>KaHus U
71 onbITa 14
JlesITe/IbHOCTH,
MIPHOOPETEHHOTO
MIpU U3y4YeHUn
Kypca ¢usuku 10 —
11 xnaccos
Ntorosas
7.2 KOHTPOJIbHAs 1
pabota
Wtoro no paspeny 15
PesepsHoe Bpems 10
OBLIEE KOJIMYECTBO
YACOB I10 170 4 16
I[MTPOI'PAMME

IIOYPOUYHOE IVIAHUPOBAHUE

11 KJ/TACC
KoiunyecTrBo yacoB O/IeKTPOHH
KoHT IIpak | bIe
Ne Tema ypoka ponb | THuec | LUdpoBbIe
n/n Bcero | HbIE Kue o0OpasoBare
pador | pabGor | BHbIE
bI bI pPecypcChbl
2.09 B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB
Y IIPOBOJJHUKOB C TOKOM. MarHuTtHoe 1
niosie. ['unoresa Amrmepa
2.09 BekTop MarHUTHOM UHAYKIMHU. [IpUHIMI 1




CyIeprio3ULIMA MarHUTHBIX Nojel. JINHUK
MarHMTHON UHAYKLIUA

3.09 3 MarHuTtHoe 110J1e TIPOBOIHUKA C TOKOM.
OnsIT JpcTena

7.09 4 Cuna Amriepa, eé HarnpaB/ieHWe U MOZYJIb

7.09 5 Pemtenue 3amau

9.09 6 [TprimeHeHue 3akoHa AMriepa.
OneKTpor3MepuTe/ibHbIe TIPUOOPHI

9.09 Cwuna JlopeHua, eé HanpaB/ieHHEe U

7 MOAy/b. [IBM>KeHHe 3apshDKeHHOM YaCTHULb

B OZJHOPOJJHOM MarHMWTHOM I10J1e

10.09 |8 Pemrenne 3amau

14.09 |9 Pabora cunbl JIopeHija

14.09 |10 Perienue 3amau

16.09 1 MarHuTHOe 110j1e B BelljeCTBe.
deppoMarHeTHkH, rnapa- U AuaMarHeTUKu

15.09 12 OcHoBHbIe CBOMCTBa (heppOMarHeTHKOB.
[MpumeHeHue heppoMarHeTHKOB

17.09 13 Pertenue 3aziau 1o Teme "MarHuTHoe
rosne"

21.09 14 Pertenue 3aziau 1o Teme "MarHuTHoe
rosne"

21.09 15 SIBneHue 371eKTPOMarHUTHOW MHAYKLIUH.
[ToTok BekTOpa MarHUTHOW UHYKLIUU

23.09 |16 I C uHayKUIMM

23.09 17 3aKO0H 3/IeKTPOMarHUTHOW UHYKLIUU
dapazes

24.09 18 Buxpesoe snekTpuueckoe rosne. Toku
dyko

28.09 19 OC MHAYKLMM B JBWKYLLIUXCH
NIPOBOJHUKAX

28.09 |20 Perienue 3aau

30.09 |21 [TpaBusio JleHua

30.09 NupyktuBHOCTL. KaTylika

22 WH/JYKTHBHOCTH B LIENU IMOCTOSTHHOTO

TOKa

1.10 73 Asnenue camonnaykuuu. 31C
CaMOUHAYKLUU

5.10 24 OHepryvst MarHUTHOTO I10J151 KaTYLIKYU C
TOKOM. D/IeKTPOMarHUTHOe T0Jie

5.10 25 Perenue 3aau




7.10

26

O06o006111eH1e ¥ CCTeMaTH3alys 3HaHUH
10 TeMe "DJIeKTpOAUHAMUKaA"

7.10

27

KonTponbHasi paboTa 1o Teme
"JJIeKTpoJHaMHUKa"

8.10

28

KonebaTenbHasi cucteMa. CBOOO/HBIE
Konebanusi. [apMoHHUYeckure KoJjiebaHust

12.10

29

KunemaTtnueckoe 1 [riHaMuuyeckoe
OTMCaHKe KoyiebaTebHbIX IBWKEHUH

12.10

30

OHepreTuyeckoe ornrcaHue. BoiBoj
JTUHAMHUYECKOT'O OMTUCAHUS
rapMOHUYECKUX KOjie0aHHUH 13 UX
9HEPreTUUeCKOr0 U KHHEMaTHUeCKOTO
OTTHCaHMUSI

14.10

31

AmruiuTyga v ¢asa KosebaHuit

14.10

32

ITepuog 1 yactoTa Kosiebanwmii. [Tepuop
MaJIbIX CBOOOIHBLIX KOJ/Ie0aHui
MaTeMaTHUeCcKoro MasiTHUKa. [Tepros
CBOOOHBIX KOTlebaHU TIPY>KUHHOTO
MasiTHUKA

15.10

33

3aryxarolye KojebaHus. BeIHYK/IeHHbIe
Kosiebanus. Pesonanc

19.10

34

ABTOKO/Ie0aHUSA

19.10

35

Perntenue 3amau

21.10

36

Ypok-kKoHbepeHIus "MexaHuuecKue
KosiebaHusl B My3bIKaIbHBIX
WHCTpyMeHTax"

21.10

37

O06o011ieHMEe W CUCTeMaTH3alMsl 3HaHUH
1o Teme "MexaHuuecKue Koyebauus"

22.10

38

DJIeKTPOMAarHuTHbIe KoyiebaHusl.
KonebaTenbHbIM KOHTYP

26.10

39

®opmyna TomcoHa. CBA3b aMILIUTYIbI
3apsifia KOHJieHcaTopa C aMIuIUTYZA0u
CUJIBI TOKA B KOJslebaTesTbHOM KOHTYpe

26.10

40

3aKOH COXpaHEeHHs SHepPruy B WieaTbHOM
KosiebaTesTbHOM KOHTYpe

41

3aryxaroliye 3/1eKTpOMarHuTHbIe
KosiebaHus1. BeiHYKIeHHbIe
3/IEKTPOMarHUTHbIe KosieOaHus

42

[TepemeHnHbIi TOK. Pe3ncTop u
KOH/IeHCATOoP B L{elH [IepeMeHHOI0 TOKa

43

Karyiika uHIyKTUBHOCTHU B 1[eTTH
repeMeHHOr 0 ToKa




3akoH Oma /1711 371eKTpUYeCcKOM Lienu

44
MepeMeHHOr 0 ToKa
MoIHOCTh IEPEMEHHOT0 TOKA.

45 AMIUTYZHOE U IefiCTBYIOIIlee 3HaueHue
CUJIbI TOKA Y HaTpsDKeHUsT

46 Pe30HaHC B 3/1eKTpUYECKOM Len

47 Perienue 3agau
N peanbHbIN TpaHchopmaTop.

48 ITpou3Bo/ICTBO, TTepeaya U NoTpedieHre
3/1eKTPUYECKO SHePruun
JKO0JIOTUYeCKHe PUCKU MIPU IPOU3BO/ICTBE

49 37eKTposHeprun. Kyastypa
HCI0JIb30BaHUS JIEKTPOSHEPTUU B
TOBCeJHeBHOM YKU3HU

50 Pemrenne 3amau

51 Perienue 3aau
O06o006111eHre ¥ cCTeMaTH3alys 3HaHUH

52 1o TeMe "D/IeKTPOMarHUTHbIE
KonebaHus"

53 MexaHuuecKre BO/HbI. XapaKTepUCTUKU
MeXaHUYeCKHUX BOJTH

54 CBoiicTBa MeXaHUUeCKHX BOJIH

55 3ByK. XapakTepUCTUKHU 3BYyKa

56 NudpasByk u ynbTpassyk. LllymoBoe
3arpsi3HeHue OKpy»Katollel cpe/ibl

57 PerieHue 3agau

58 OJIeKTPOMarHUTHbIe BO/IHEL. M3/1yyeHue
3J1eKTPOMAarHUTHBIX BOJTH

59 OHeprus 3/IeKTPOMarHUTHBIX BOJIH.
CBOICTBa 3/IeKTPOMarHUTHBIX BOJIH
[IIkana 3/eKTpOMarHUTHBIX BOJIH.

60 [IprMeHeHUe 371eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY
[TpyHLMITIBI paIUOCBS3U U TeJIeBUIEHUS.

61 Pagnosiokanusi. D/1eKTpOMarHuTHOe
3arpsi3HeHue OKpy Katollel cpe/ibl

6 KonrposnbHas paboTta 1o Teme
"Konebanust 1 BOHBI"

63 CaeT. 3aKOH NpPSIMOJIMHEMHOT 0
pacrpoCcTpaHeHus CBeTa

64 Pelienue 3asiau Ha NpyUMeHeHUe 3aKOHa

TIPSIMOJIMHEMHOTO pacTipOCTPaHeHUsI CBeTa




Otpaxenue cseta. [I10ckoe 3epkario.

65
Cdepurueckoe 3epkaso
[TpenomeHuve cBeTa. AGCOIOTHBIA U
OTHOCUTeJIbHBIN MOKa3aTeb

66 ripesioMmsieHus. [losHoe BHyTpeHHee
oTpakeHue. IIpesesbHbIN YyroJ1 MOIHOTO
BHYTPEHHEI0 OTPaKeHUs

67 PerieHue 3a/1au Ha NpriMeHeHUe 3aKOHOB
OTpakeHUsl U NpesIoMJIeHus CBeTa

68 Xop nyueil B npusMe. /lucriepcus cBeTa.
CnoxHbIi coctaB 6esoro ceta. Liger

69 JIvH3bl. POKYCHOe pacCTosiHUe U
OINTHYeCKasi CU/a JIMH3bI

70 [TocTpoenne n300pa>keHNH B JIMH3AX U X
cucTeMax. YBeJIMUeHUe JIMH3bI
Perenue 3aau Ha mocTpoeHue

71 1300pa’keHHH, TI0/TyYaeMbIX C TIOMOIIIBIO
JINH3

72 ['na3 kak onrrueckas cucrteMa

7 Pemenue 3azau. [Ipesensl npuMeHUMOCTH
reoMeTpUUYeCcKON ONTHUKU

74 CKopoCTb CBeTa U MeTO/Ibl ee M3MepeHUst

75 Hucriepcus cBeta

76 WuTepdepenius cBeta

77 KorepeHTHbIe UCTOUHUKU. Y C/IOBUSA
HabJ/TF0IeHrs MaKCUMYMOB Y MUHUMYMOB

78 Permmenue 3a/au

79 [TpuMeHeHue vHTepdepeHIuH

80 Iudpaxkius ceeta

81 JudpakiyoHHas peléTka. Y cjioBue
HabJ1ro/leHus1 T7IaBHbIX MAaKCUMYMOB

82 Pertenue 3anau

83 [Torepe4yHOCTH CBETOBBIX BOJIH.
[Tonspusanys ceeta

84 Perienue 3azmau

85 CBeToBbIe sIB/IEHUSI B IPUPO/e

86 O06o006111eHMe ¥ cCTeMaTH3alvs 3HaHUH
1o teMe "OnTuka"

87 KonrposnbHas pabora no Teme «OnTuka»

88 I'paHu1ipl IPUMEHNMOCTH K/1aCCUYeCKOU

MeXaHHKU. 3aKOHEI 3JIGKTPOAWHAMHWKH U




MPUHIUIT OTHOCHUTE/IbHOCTHU

[TocTynatsl crieLaabHON TEOPUU

89 1
OTHOCHUTEe/IbHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM UHTEpBaJl.
ITpeobpa3oBanus JlopeHiia. Y cioBre

90 MPUYMHHOCTU. OTHOCUTETBHOCTD 1
OZIHOBPEMEHHOCTH. 3aMe/i/leHVe BpeMeH!
Y COKpallleHue JIJIMHbI

91 OHeprusi U UMITyJbC PeIITUBUCTCKON 1
YaCTULIbI
CBs13b MaccChl C SHepryuer ¥ UMIy/IbCOM

92 PEeISITUBUCTCKOW YaCTUL[bl. DHEPTHsl 1
TOKOSI

93 PaBHOBecHOe TeryioBOe U3yueHue 1

94 3akoH cMelrieHus1 BuHa 1

95 I'nnoresa M. I1naHka o kBaHTaX. @OTOHBI 1

96 OHeprusi ¥ UMITyJIbC OTOHA 1

97 dorosddext. OnbiTel A. I'. CToNIETOBA. 1
3akoHb! poTo3dexTa
YpaBHeHue DVHILTeHHa A1

98 dotosddekra. "KpacHas rpanura” 1
dotorddekra

99 Hasnenue ceta. OnbiTh [1. H. Jlebeera 1

100 BosiHOBBIE CBOMCTBA YaCTUI] 1
Bonns! fe bpoins. [lnvuHa BoHEI fie

101 Bpotins 1 pa3mepbl 00/1aCTH JIOKaIM3aLun 1
JBYDKYLLEMCS] YaCTULbI

102 KopnyckynsipHO-BO/THOBOM Ayanu3m 1

103 [Oudpakius 3/1eKTPOHOB Ha KpUCTasiax 1
Criervika M3MepeHHi B MUKPOMUPE.

104 CooTHoLLIeHHsI HeoTpele/IEHHOCTe 1
[etizenbepra

105 Pemienue rpaduueckux 3azau 1

106 Peluienne pacuéTHbIX 3a7a4 1
KonrposnbHast paboTa o Temam: "OCHOBBI

107 CTO", "KopnyCKyJIIpHO-BOJIHOBOU 1
Ayanusm"
OnbITHI 1O UCC/IEJOBAHUIO CTPOEHUS

108 aroMma. [IyiaHeTapHast Moienib aToMa 1
Pe3epdopga

109 [Toctynater bopa 1




110

Bugpel criektpoB. CrieKTp ypoBHeM
SHepruy aroma BoZopoza

111

CHoHTaHHOe U BBIHY>KJE€HHOE U3/TydeHHe
cBeTa

112

Jlazep

113

HykonHast mogens siipa I'eli3eH6epra-
NBaHeHko. 3aps U MacCcoBOe YMCIIO s7pa.
W3otonel. PajioakKTUBHOCTh

114

3aKOH paJy0aKTUBHOIO pacraja.
CBoMCTBa MOHM3UPYIOILIEr0 U3J/1yUeHusl.
BiusHue paguoakTUBHOCTY Ha JKUBBIE
opraHusMsl. Jlo3umeTrpus

115

OHeprus CBsI3U HyKJIOHOB B sifipe.
SAnepHble cuibl. ledeKT Macch! spa.
AnepHble peakiyu. fepHble peakTopbl.
ITpobsiembl yIipaB/isieMOro
TePMOSIZIEPHOTO CHHTe3a. DKOJIOTUYeCcKHue
aCTeKTbl Pa3BUTHSA SIZIePHOU SHepreTUKU

116

MeTtopbl perucTpanyy ¥ UCCaeJ0BaHUs
3/1eMeHTapHBIX YaCTHL].
@dyH/IaMeHTa/IbHbIe B3aUMO/IeCTBUSI.
BapuoHbl, Me30HBI U JIENITOHBI.
[TpencraBnenue o CTaHAApTHOM MOJE/H.
KBapk-ryitooHHast MoZesib aJpOHOB

117

®u3uka 3a nipesiesiaMmu CTaHAApTHOM
Mogenu. TéMmHast MaTepust U TEMHasi
sHeprusi. EAMHCTBO $h13nuecKoil KapTHUHBI
Mupa

118

JTarnbl pa3BUTUSI aCTPOHOMUU. 3HaUeHHe
aCTPOHOMHH

119

[TpMeHUMOCTh 3aKOHOB (PU3UKH IS
00BsICHEHHS TIPUPOABI KOCMHUECKUX
00BeKTOB. MeTo/Ibl aCTPOHOMHYECKHUX
HCClieIoBaHUM

120

CoBpeMeHHbIe ONTHUECKHEe TeIeCKOTIbI,
PaZMoTeNeCKOIIbI, BHeaTMOC(epHast
aCTPOHOMUSI

121

Bup 3Bé3gHoro Heba. Co3Be3us, SpKUe
3BE3/Ibl, MJIAHETHI, UX BUJUMOE IBMKEHUE

122

CosiHeuHas cucreMa. CosHue. CostHeuHas
aKTUBHOCTb. VIcTouHuK 3Hepruu CosHLa
Y 3BE3]

123

3BEé3/bl, UX OCHOBHbIE XapaKTePUCTUKHU.




Huarpamma "crieKTpabHbIN Kacc —
CBETUMOCTB"

124

3B63,IU::I r7IaBHOM rnocjie0oBare/JIbHOCTH

125

BnyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe TIpe/iCTaB/IeHUs O
TIPOUCXOXKAeHUU U 3BosroLy CosHLa U
3BE371. DTarlbl )KU3HU 3BE3]]

126

Mneunslii [Tyte — Hama ["anakTuka.
Turbl rajakTvk. YépHble AbIphI B Apax
rajlakTUK

127

Bcenennas. Pacuipenve BeeneHHOR.
3akoH Xab6sa. Teopust bosbIioro
B3pbIBa. Pe/lMKTOBOE H3/TyueHue

128

MaciurabHasi ctpykrypa BeeneHHOIA.
MeraranakTvka

129

HeperéHnxbie mpob6ieMbl aCTPOHOMUH

130

®u3nUeCKUl MPaKTUKYM T10 TeMe
"NccnemoBaHve MarHUTHOTO T10/1S1
MOCTOSTHHBIX MarHUTOB'" WK
"WccnenoBaHre CBOMCTB
(eppomarHeTukoB" uam "VccneoBaHue
JleliCTBUSI MIOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM"

131

dusnyeckuii MpakTUKyM 10 TeMe
"N3mepenue cuibl AMriepa” Ui
"M3yueHue 3aBUCMMOCTH CUJIbI AMIlepa
OT cuiibl TOKA" Wi "OrnpefesieHue
MarHMTHOM UHJYKL[MY Ha OCHOBE
v3MepeHust cuiibl Amriepa”

132

®u3nMUeCKUl MPaKTUKYM T10 TeMe
"UccnenoBaHue siBieHUs
3/1eKTPOMarHUTHOM UHAYKLUK'" WIN
"OrnpejeneHye UHAYKLMU BUXPEBOIO
MarHuTHOr O T0Jig"

133

dusnyecKuil NpakTUKyM 110 TeMe
"NccnenoBaHuve sB€HAS CAMOMHAYKLIUK"
unmu "Cbopka Mojiennv
3/1eKTPOMAarHUTHOI' O reHeparopa”

134

®du3nYecKril MPaKTUKYM TI0 TeMe
"M3mepeHue repro/ia CBOOOJHBIX
KosiebaHW HUTSTHOTO U TIPYKMHHOTO
MasiTHUKOB"

135

®u3nuecKuil MPakTUKYM I10 TeMe




"ITpeobpa3oBaHue SHEPTUH B TIPY>KUHHOM
MasTHUKe"

136

®u3nuecKuil NPakTUKYM I10 TeMe
"WccnenoBanue iepeMeHHOT0 TOKa yepes
110C/IeZl0BaTe/IbHO COe/JHEHHbIe
KOH/IeHCaTop, KaTylIKy YU pe3ucTop" Ui
"UccnepoBanue paboThl HCTOUYHUKOB
CBeTa B L[ely [IepeMeHHOro Toka"

137

®u3nuecKui NPakTUKYM I10 TeMe
"N3yueHue rapameTpoB 3ByKOBOU BOJHbI'

A\l

138

duU3nYeCcKuil MPakTUKyM I10 TeMe
"3MepeHue 1oKasaresis rpeioMJIeHUs
crekna" win "TlonyueHne n300pakeHUs B
CHCTEMe U3 MJIOCKOTO 3epKasa U JTUH3bI"

139

®u3nrUeCcKuil MpakTUKYM T10 TeMe
"WUccnenoBaHre 3aBUCMMOCTH (POKYCHOTO
pacCcTOsIHUS OT BelllecTBa (Ha ripuMepe
KUIKUX MUH3)" win "VismMepeHue
(hOKyCHOr0 pacCTOSTHUSI pacCeMBaroLX
JIH3"

140

dusnyeckuii MpakTUKyM 10 TeMe
"HabmogeHve qudpakimy,
VHTep(epeHLMH U NoJsipy3aLy cBeTa"

141

dusnyeckuil MpakTUKyM 10 TeMe
"OrnpejeneHue UMILyJ/IbCa U SHEPTUU
pesIATUBHUCTCKUX YacTuL (I10
¢dororpadusiM TPeKOB 3apsHKEHHbIX
YyaCTUL] B MAarHUTHOM T110J1e)"

142

dusnyecKuil NpakTUKyM 10 TeMe
"3mepenue nocrossHHOM I1naHka Ha
OCHOBe HcciiefioBaHus oTosdpdexTa” nmm
"NccnenoBaHrie 3aBUCMMOCTH CHJIbI TOKA
yepe3 CBEeTOAMOJ, OT HarpsKeHus"

143

du3nyeckuil MpakTUKyM T0 TeMe
"MccnenoBaHye CrieKTpa pa3pe’xeHHOr o
aTOMapHOr0 BOZIOPOJia U U3MepeHre
TOCTOSTHHOU Puzibepra"

144

dusnyeCcKuM NpakTUKyM 110 TeMe
"NccnenoBanue paZiioakTUBHOTO (hoHa C
WCII0JIb30BaHUEM J103MMeTpa" Win
"M3yueHue 1oroleHus: 6eTa-uacTui]
asroMyHueM"

145

®du3NYeCKUH MTPAKTUKYM TI0 TeMe
"HabmoeHus 3B€3HOT0 Heba




HEeBOOPY’KEHHBIM I71a30M C
WCIO/Ib30BaHWEM KOMIBbIOTEPHBIX
TIPUIOXKEHWH JIJIS1 OTIpe/iesIeHusI
TIOJI0>KeHHsT HeOeCHBIX 0O BEKTOB Ha
KOHKPETHYIO [JaTy: OCHOBHBIE CO3Be3/Us
CeBepHOro MnoJiymapus ¥ sipKue 3Bé31bl"
win "Habmrogenust B Tesieckorn JIyHbl,
T7IaHeT, TYMaHHOCTeH U 3BE3/IHbIX
CKOTL/IeHuI"

146

O06o01TIeHMEe ¥ CUCTeMaTH3aIHsT 3HaHUM.
Posib pU3MKKM 1 aCTPOHOMUHU B
9KOHOMUUYECKOM, TEXHOIOTUUECKOMH,
COL[Ma/IbHOW M 3TUUeCKoU cepax
JiesiTe/TIbHOCTU YesioBeKa

147

O600111eHME ¥ CUCTeMaTH3alHsT 3HaHUM.
Postb ¥ MeCTo U3UKHU U aCTPOHOMUU B
COBPEMEeHHOW Hay4YHOU KapTHHe Mupa

148

O06o006111eHre ¥ CCTeMaTH3al[ysl 3HAaHUH.
Ponb usmueckoii Teopun B
(hopMHpOBaHKY TIPS CTaBIEHUN O
(bur3ruecKoil KapTHHe MUpa, MeCTO
¢du3ruecKoi KapTHHBI MUPa B 001I[eM
PSIly COBPEMEHHBIX eCTeCTBeHHO-
HayYHbIX TIpe/iCTaB/IeHU O TIPUPO/e

149

KonTtpospHast pabota 3a Kypc ¢usuku 11
KJlacca

150

O06o006111eHMe ¥ cCTeMaTH3alys 3HaHWH
no teme "KuHematuka"

151

O06o0011IeHMEe ¥ CUCTeMaTH3al|sl 3HaHUH
o teMe "IuHamuka"

152

O06o01TIeHMEe U CUCTeMaTH3alys 3HaHUH
ro teMe "CraTHKa TBepZOro resa"

153

O06o006111eH1e ¥ CCTeMaTH3alys 3HaHUH
110 TeMe "3aKOHbI COXpPaHEeHH!s B
MeXaHUuKe"

154

O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH
1o TeMe "OCHOBBI MOJIEKYJISIPHO-
KUHETU4eCKou Teopun’

155

O06o00611eHMe ¥ cCTeMaTH3alys 3HaHWH
rno teme "TepMoarHaMuKa. TerioBbie
MallvHbI"

156

O06o006111eHMe ¥ cUCTeMaTH3allvs 3HaHUH
110 TeMe "ArperaTHble COCTOSTHUS




BelriectBa. ®a3oBble repexossl”

O06o00611eHre ¥ cCTeMaTH3alys 3HaHWH

157 o Teme "DeKTpuyeckoe roJe" 1
Ob600111eHMe U cUCTeMaTH3alus 3HaHU

158 1o Teme "T1OCTOSTHHBIM 3/1IeKTPUUECKUM 1
TOK"

159 O06o011IeHMEe ¥ CUCTeMAaTH3al sl 3HaHUH 1
1o TeMe "TOKU B pas/MuHbIX cpefax”

160 O06o0011IeHMEe ¥ cCUCTeMaTH3alys 3HaHUH 1

1o TeMe "MarsuTtHoe rose"

PesepBHbIii ypok. O60011I€HIE 1
161 CHCTeMaTH3al[ysl 3HaHUU 110 TemMe 1
"OneKTpoMarHuTHasi UHAyKUus"

Pe3epeHbiit ypok. Ob606I1IeHHE U
162 cUCTeMaTH3aLys 3HaHWH T10 TeMe
"MexaHUUeCcKue KojebaHus

3/IEKTPOMAarHUTHbIe KosieOaHus"

Pe3epBHbIit ypok. O600IIeHNE 1
cuCTeMaTH3alys 3HaHUM 110 TeMe
"MexaHuueckure U 3J1eKTPOMarHuTHbIe
BOJIHBI"

163

Pe3epBHbIit ypok. O6061IeHNE 1
164 CHCTeMaTH3al[1sl 3HaHUM 110 TemMe 1
"OnTuka"

Pe3epeHbIii ypok. O600IIIEHTE U
165 cUcTeMaTHr3aLus 3HaHUM T10 Teme 1
"OcnHoBbl CTO"

Pe3epBHbIil ypok. Ob6061eHMe 1
166 CcUCTeMaTHr3aLus 3HaHUM 110 Teme 1
"KoprnycKynsipHO-BO/THOBOM Jyanu3m"

Pe3epBHbIil ypok. O6001eHe 1
167 CcUCTeMaTHr3aLus 3HaHUM T10 Teme 1
"®dusuka aroma"

PesepBHbIii ypok. O600111€HIE 1
CHUCTeMAaTHU3aLys 3HaHUH 110 TeMe

168 "MdusrkKa aTOMHOI'0 s/ipa U dJIeMeHTapHbIX 1
yactuly"
169 WToroBast KOHTpO/IbHasE paboTa 1 1
170 O06o00611eHre Kypca 1
OBIIEE KOJIMYECTBO YACOB I10 170 5 16
I[TPO'PAMME

YUYEBHO-METO/JUYECKOE OBECIIEYEHUWUE OBPA30BATEJIBHOI'O ITPOLIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA
®dusuka 10, knaccuueckui Kypc, Msikuies I'.41., ByxoBues b.b., Cotckuit H.H. nog,

pen.H.A.TlapdenTreBoit



