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IIOACHUTEJIbBHASA 3AIIMCKA

[TporpamMMa mo ¢u3srke 6a30BOT0 ypoBHS Ha ypOBHE cpejiHero o6iero obpa3oBaHus pa3paboTaHa Ha
OCHOBe TIOJIO)KeHWM W TpeOOBaHWH K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00Opa30BaTe/IbHOW TPOTPAMMBI,
nipegctaBieHHbIX B @T'OC COO, a Takke C yuéTtoMm demepanbHON paboueli TTporpaMMbl BOCITUTaHUS U
KOHIIEITI[UY TIpero/ilaBaHusl yueObHoro npeamMerta «®du3nka» B 00pa3oBaTebHBIX OpraHu3ausx Poccuiickoi
denepaliuy, peaM3yIOIINX OCHOBHbIe 0O6pa3oBaTe/ibHbIe TIPOTPAMMBEI.

Copep>kaHue MporpaMmsl 1o (pr3MKe HampaB/eHO Ha (POPMUPOBaHKe eCTeCTBEHHO-HAYUYHOW KapTHHBI
mupa obyuaromuxcs 10—-11 kmaccoB npu o0yuyeHUH nX ¢Gu3MKe Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JlesiTeIbHOCTHOTO Tozxo/ia. [lporpamma 1o  ¢usuke cooTBeTcTByeT TpeboBanusm PI'OC COO k
IUIaHUPYeMbIM JIMYHOCTHBIM, TIpeJMeTHbIM U MeTarlpeJMeTHbIM pe3ysbTaTaM OOyueHHs, a TaKkKe
YUUTBIBaeT HEeoOXOJUMOCTh peanMu3allid MeXKIpeJIMeTHbIX CBsidell (M3WKA C eCTeCTBeHHO-HayYHbIMU
yueOHBIMH TIpeZiMeTaMu. B Hell orpefesisitoTCs OCHOBHBIE 1Lied M3y4eHHus (DHU3MKU Ha YPOBHE CpPeJHero
ob1iero o6pa3oBaHus, TJIaHUPyeMble pe3yJibTaThl 0CBOeHUs Kypca (GHM3WKU: TUYHOCTHBIE, MeTarpeJMeTHbIe,
npeAiMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 110 13MKe BK/IHOUAET:

TJIaHUpyeMble pe3y/IbTaThl OCBOEHHsI Kypca (M3MKM Ha 0a30BOM ypOBHe, B TOM UHC/e TIpeJMeTHbIe
pe3y/bTaThl 10 TOZiaM 00yUeHHS;
cofiep>kaHve yyeOHoro npeaiMeTa «PU3MKa» 110 ToaM 00yUeHusl.

du3KKa Kak HayKa 0 Hanbosee oOIIMX 3aKOHAX MTPUPO/IbI, BHICTYTIasi B KaueCTBe yueOHOTO MpeiMeTa B
IIKOJIe, BHOCUT CYIL[eCTBeHHBIN BKJIaZl B CUCTeMY 3HaHHUI 00 okpyskatoiieM Mupe. LIIKobHBIN Kypc (pu3nku
— cuCTeMOO0OPa3yIOIIHiA /IJiT eCTeCTBEHHO-HAyUHBIX YUeOHBIX MPeIMETOB, TIOCKOJIBKY (PU3MUeCKHe 3aKOHBI
Jie)KaT B OCHOBe TIPOLIECCOB W SIBJIEHUM, H3ydaeMbIX XUMHeM, Ouosiorved, ¢usndeckoil reorpadueii u
acTpoHoMueli. Mcrnonb3oBaHMe W aKTUBHOe TIpUMeHeHHe (U3UueCcKWX 3HaHWM oripefiensieT XapakTep U
pa3BuTHe pa3HOOOpa3HbIX TeXHOIOTHHN B cepe SHEPreTHKU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, TOJyueHUs
HOBBIX MaTepHa/ioB C 3aJlaHHBIMU CBOWCTBaMHU M Jpyrux. M3ydeHue (W3UKU BHOCHUT OCHOBHOW BKJIa[ B
(hopmMHpOBaHKe ecTeCTBeHHO-HAayUHOW KapTHHBI MUpa 00yJarouuxcsi, B popMrUpoOBaHUe YMeHH MPUMEeHSITh
Hay4HBIN MeTO/| TI03HaHUS TPY BLITIOJTHEHUW UMH YUeOHBIX UCC/IeZIOBaHUM.

B ocHOBy Kypca ¢u3uKH [/ yPOBHS cpefiHero obiriero oOpa3oBaHusi MOJIOXKEH psif Miel, KOTopble
MO>KHO pacCMaTpyBaTh KaK MPUHLMIbI €r0 OCTPOeHUSI.

Hdes yenocmrocmu. B COOTBETCTBUM C Hel KypC SIBJISIETCS JIOTUUECKU 3aBepPILEHHBIM, OH CO/IEPXKUT
MaTepuas U3 Bcex pasjiesioB (DM3UKH, BKIHOUAeT Kak BOMPOCh] K/IaCCUUeCKOM, TaK U COBpeMEeHHOM (hH3UKH.

Hoess eeHepanuzayuu. B coOOTBeTCTBUM C Hell MaTepuan Kypca (GU3MKH 00BeIUHEH BOKDYT
¢usnyeckux Teopuil. Benyium B Kypce siB/isieTcsi pOpMUpOBaHUe Mpe/iCTaB/lIeHUM O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BellleCTBe U ToJIe.

Hoes symanumapusayuu. Eé peanusanus npegrosnaraeT UCI0/Ib30BaHWe T'yMaHUTapHOIO MTOTeHLuana
¢u3nueckoll HayKd, OCMBICJIEHHe CBs3W Ppa3BUTUA (U3HMKM C pa3sBUTHEM OOIecTBa, a Takxke C
MHUPOBO33peHUeCKUMH, HDABCTBEHHBIMHU U 3KOJIOTHYeCKUMU TpobieMaMu.

Hdes npuxknaoHoli HanpaeneHHocmu. Kypc ¢U3MKM TipeirosiaraeT 3HAKOMCTBO C IIMPOKHUM KPYroM
TEXHUUYECKUX U TEXHOJIOTMUECKUX TTPUTOXKEHUH U3yUeHHBIX TEOPHH 1 3aKOHOB.



Hodes sKonoeuzayuu peanusyeTcsi MOCPeACTBOM BBeZEHHUs 3/IEMEHTOB COJep)KaHHsl, TOCBSIEHHBIX
9KOJIOTUUECKUM TMpobsieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKW M TEXHOJIOTHH, a
TaKxe 00CyKzeHus1 pobieM palMOHAIBLHOTO TTPUPO/IOTIO/Ib30BaHUS U 9KOJIOTMUeCcKor 6e30MacHOCTH.

Crep>XHeBbIMM 3/IeMeHTaMH Kypca (U3MKM Ha ypOBHe cpefHero oOIero obpa3oBaHUsl SIBISIOTCS
¢usnyeckre Teopun (popMHpOBaHKe TIPe/CTaB/IeHUN O CTPYKType MOCTPoeHus (pr3nuecKoi TeOpuH, poyv
(GbyHJaMeHTa/lIbHbIX 3aKOHOB U TIPDUHLIMIIOB B COBPEeMEHHBIX TIPe/ICTaBleHUsIX O TIPUpPOJ/ie, TI'PaHULIaX
MIPUMEHUMOCTU TEeOPUH, /IJIs1 ONTMCAHKUS eCTeCTBeHHO-HayUHbIX SBJIEHUI U MPOLIeCCOB).

CuCcTeMHO-eTeNIbHOCTHBIM  TOAX0J, B Kypce (U3MKM peanu3yeTcs Mpexe BCero 3a Cuér
OpraHM3al[M SKCIIePUMEHTATbHOM ZeATeTbHOCTH oOyuarouuxcs. s 6a30BOro ypoBHsSI Kypca (QU3UKUA —
3TO WCII0/Ib30BaHUE CHCTeMbI (PPOHTATBLHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M 1ab0paTOpHBIX pabor,
KOTOpbIe B TIpOrpamMMe 10 (u3nKe 00beAWHEeHbI B OOMIMI CIMCOK Y4YeHHUeCKHX IPAKTUUeCKuX pabor.
BeigeneHne B yKa3aHHOM TiepeuHe /1a0OpaTOpHbIX paboT, MPOBOJWUMBIX /7SI KOHTPOJII M OLIeHKH,
OCYILIeCTB/ISIeTCSl YJaCTHHUKaMH 00pa30BaTe/bHOTO TIPOLiecca MCXOAs M3 0COOeHHOCTel TUIaHMPOBaHUS H
ocHalleHus1 KabuHera ¢usuku. Ilpy sTOoM oOecrieuriBaeTcsi OBjafileHWe OOYYAIOLUIMMUCS YMEHUSIMU
MPOBOJUTHL KOCBEHHbIE M3MepeHHs], WCCeJOBaHUsl 3aBUCMMOCTe (PU3MYeCKUX BeJWYMH U TOCTAaHOBKY
OTIBITOB T10 MPOBEPKe Mpe//Io)KeHHbIX TUIOTe3.

Bosibilioe BHUMaHWe y[e/isieTCsl DeIIeHHI0 PAacuéTHbIX W KauyeCTBEHHBIX 3azad. [Ipu 3Ttom s
PacuéTHBIX 3a/lau MPUOPUTETOM SIBJISIFOTCS 3a/laui C SIBHO 3a/laHHOM (pur3nuecKol Mo/ienbio, TI03BOJISIOLIe
MPUMEHSITh W3yueHHble 3aKOHbI Y 3aKOHOMEDPHOCTM KakK W3 OJHOTO pasfiesia Kypca, TaK W WHTerpupys
3HaHWSI M3 Pa3HbIX pa3zenoB. [I/si KaueCTBEHHBIX 3a/jau MPUOPUTETOM SIBJISIFOTCS 3a/jaHKsI Ha OOBsICHEHHE
NpoTeKaHusl GU3NUeCKUX sIBJIEHUH Y TIPOIIECCOB B OKPY»Kalolllel >KU3HHU, TpeOyroliue Bbibopa Gu3nueckoin
MO/Ie/NI J7Isi CUTyalLuU MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun c TpeboBanusmMu PI'OC COO K MaTepHa/TbHO-TEXHHUECKOMY 00eCcreueHuro
yuebHOTo mpotiecca 6a30BbIl ypoBeHb Kypca (pU3MKU Ha YpPOBHe cpefiHero o6iero obpa3oBaHUs A0JKeH
M3yuaThCsl B YCIOBUSIX TIPeAMETHOr0 KabuHeTa ()M3MKU WIM B YCJIOBUSX WHTEIPUPOBAHHOTO KaOWHeTa
NpeJMeTOB eCTeCTBeHHO-HAy4YHOro 1Uk/ia. B kabuHete (pusuku 10/mKHO ObITH HeoOXoauMOe 1abopaTopHOe
obopy/j0BaHue /ISl BBITTOJIHEHHSI YKa3aHHBIX B TTPOrpaMMe T0 (GU3UKe YUeHMUeCKUX MPaKTUYeCKUX paboT u
JIeMOHCTpaIMOHHOe 000py/ioBaHue.

HemoHcTpaLioHHOe o06opyoBaHWe (OPMUPYETCS B COOTBETCTBMM C TPUHLIUIIOM MUHUMAaIbHOMN
JIOCTaTOYHOCTA W oOecrieurBaeT TIOCTAHOBKY II€PEUMC/IEHHBIX B TpPOrpaMme T0 (HU3UKE K/IFOUEBBIX
JIeMOHCTpaLMi /11 UCC/eJOBaHUS M3yvyaeMbIX SIBJIEHUH U MPOLIECCOB, SMIMPHUYECKUX U (yH/IaMeHTa/IbHbIX
3aKOHOB, UX TeXHUUECKUX NIPUMeHeHHUH.

JlabopaTopHoe o0opyJoBaHHe /il YYeHWUeCKUX TIPaKTUYeCKUX paboT Qopmupyetcss B BHJE
TEeMAaTUUYEeCKUX KOMITJIEKTOB W 00ecrieunBaeTCsl B pacuéTe OZHOTO KOMITIEKTa Ha JIBYX OOydaroImxcs.
TeMaThuecKre KOMITIEKThbI J1abopaTOpHOrO 00OpYZOBaHUS [JO/DKHBI ObITH TMOCTPOEHbI Ha KOMIIEKCHOM
HCTO/Ib30BAaHUM aHA/IOTOBBIX U U(POBLIX NMPUOOPOB, a TaK)Ke KOMITbIOTEPHBIX W3MEPUTE/IbHBIX CHCTEM B
BH/Ie TUPPOBLIX Tab0paTOpHii.

OCHOBHBIMU LeaMU U3yUueHus CbI/I3I/IKI/I B O6LL[€M O6pa30BaHI/II/I ABJIAROTCA:

(¢opmMHupoBaHHe MHTepeca W CTpemJieHUs O0ydJarol[uXcsi K HayyHOMY M3YUeHHIO TMPUPOJbl, pa3BUTHE HUX
VHTeJUIeKTyalbHbIX U TBOPUECKUX CTIOCOOHOCTEN;

pa3BUTHe TPe/CTaB/IeHNH 0 HAYYHOM MeTo/ie TI03HaHUs U ()OPMHPOBaHKE UCCIef0BaTeNbCKOTO OTHOLIEHUS
K OKDY>KalOIUM SIBJIEHUSIM;

¢opMrpOBaHrEe HAyuyHOTO MHPOBO33DEHMs KaK pe3yjbTaTa W3yUYeHWs OCHOB CTPOEHHS MaTepuu M
(yH/IaMeHTaNlbHBIX 3aKOHOB (DH3UKY;

¢opmupoBaHre yMeHHN OOBSICHATH SIBJIEHUS C UCMO/Mb30BaHWeM (GU3WUeCKUX 3HaHUM M Hay4HBIX
[l0Ka3aTe/IbCTB;



(hopmHpoBaHUe TIpeACTaBIeHWd O POy (U3WKU AJIi Pa3BUTHSL JPYTHUX eCTeCTBEHHBIX HAyK, TEXHUKU U
TeXHOJIOTUH.

IocTikeHre 3THX 1iefeit 06ecrieunBaeTCs pelleHreM CyleIyIOLMX 3ajlau B TIPOLiecce U3ydyeHus Kypca
¢u3MKM Ha ypOBHe cpefiHero o0ijero 06pa3oBaHust:

npuobpeTeHre CHUCTeMbI 3HaHUH 00 OO0UMX (U3NUEeCKHUX 3aKOHOMEPHOCTSX, 3aKOHAX, TeOPUsX, BKJIFOUas
MeXaHUKY, MOJIEKY/ISIpHYIO (DH3UKY, 371eKTPOJUHAMUKY, KBAHTOBYIO (DU3MKY U 37IeMeHTbI aCTPODU3UKHY;
(hopMHpOBaHME yMeHHH TPUMEHSTh TeOpeTHUeCKHe 3HaHUS i OOBbsSCHeHUs (PU3MUECKUX SIBJIEHUM B
TIpUPO/ie U /1Jisl IPUHATHS TTPAKTUUeCKUX PellleHUH B MOBCeHEBHOW YKU3HY;

O0CBOeHMe CrocOOOB pellleHUs] pPa3/MUHBIX 3aZlau C SIBHO 3a/laHHOM (U3MUecKOW Mofenbio, 3ajad,
M0/Ipa3yMeBaloIlMX CaMOCTOSATeIbHOE CO3/laHue (U3NUecKo Mo/ie/d, a/ileKBaTHOM YCIOBUSM 3a/jauy;
MOHUMaHHe (PU3MUEeCKUX OCHOB U TPUHLMIOB [eWCTBUS TEXHUUYECKHMX YCTPOWMCTB W TEXHOTIOTMUeCKHUX
TIPOLIeCCOB, UX BIMSHUS Ha OKPY>KaloILyIO Cpefy;

OBJIa/leHUe MeTOJJaMM CaMOCTOSITe/IbHOTO [7IaHMPOBaHUS W TIpoBefileHUs] (PU3NUeCcKUX SKCIIepUMEHTOB,
aHa/iM3a U MHTepripeTalyy HH(GOpMaLvy, oripesie/ieHUsl J0CTOBEPHOCTH MOYyUeHHOTO pe3y/ibTaTa;
CO3/laHue yCJIOBUM Z1JIsl pa3BUTHsI YMeHUH TIPOeKTHO-UCC/Ie[j0BaTe/IbCKOM, TBOPUYECKOH /1esiTe/TbHOCTH.

Ha u3yuenue ¢u3vku (6a30Bbiii ypOBeHb) Ha YPOBHe cpeJjHero o0iero obpasoBaHusi oTBOAUTCS 136
yacoB: B 10 ksacce — 68 yacoB (2 yaca B Hefiesnt0), B 11 kacce — 68 yacoB (2 uaca B HeJ|ei0).

[TpepasiaraemMeiii B mporpaMMe 1o ¢Gu3MKe TiepeueHb 1abopaTOPHBIX U TIPAKTUUeCKUX paboT sBisieTcs
PEKOMEH/IOBaHHbIM, YUWTe/b JeflaeT BBIOOP TPOBeZieHHs] 1ab0pPaTOPHBIX pabOT U OMBITOB C YYETOM

VH/IMBU/YaTbHBIX 0COOEHHOCTeH 00yUaroIXxcsl.

COJAEPXAHME OBYUYEHUSA

10 K/TACC

Paszpen 1. ®u3uka ¥ MeTOABI HAYYHOI'0 IT03HAHUA

du3nka — HayKa o npupoge. HayuHble MeTo/ibl TO3HAHKMS OKpY»Karolero Myupa. Posib sKcriepyuMeHTa u
TeOpUU B MPOLeCCe MO3HAHUS PUPO/bl. DKCIIEPUMEHT B (PU3MKe.

MoenvpoBaHue ¢Gu3nUyecKux siBlieHUN U TipoijeccoB. HayuHble ruroTe3bl. Pu3nueckre 3aKOHbI U
Teopuu. ['paHuLIbI MPUMEHUMOCTH (HU3NUYECKUX 3aKOHOB. [IpUHLIMIT COOTBETCTBUSI.

Posmb u Mecto ¢u3vKU B (GOPMUPOBAHUM COBPEMEHHOM HayuHOW KapTWHBI MHDa, B TMPaKTHUeCKOU
JleATe/TbHOCTH JIFOZIe.

LemoHcmpayuu

AmnasoroBbie 1 UG POBbIe U3MepUTe/TbHbIe PUOOPHI, KOMITbIOTEPHbIE JaTUHKH.

Pa3zgen 2. MexaHHKa



Tema 1. Kunemamuka

Mexanuueckoe gBrKeHHe. OTHOCUTE/IBHOCTb MeXaHUUeCcKoro JAswkeHus. Cucrema OTcCuéra.
Tpaekropus.

[Tepemenienue, CKOpOCTb (CpefHsiE CKOPOCTb, MCHOBEHHasi CKOPOCTb) U YCKODEHHe MaTepualbHOU
TOUKHU, UX MPOEKLIMHA Ha OCU CHUCTeMbl KoopAuHaT. CjioykeHue repeMellleHnH U CJI0KeHHe CKOPOCTeM.

PaBHOMepHOe U PaBHOYCKOpPEHHOe TIpSIMOJIMHeHoe [ABkeHue. ['padyku 3aBUCMMOCTH KOOD/WHAT,
CKOPOCTH, YCKOPEeHUsl, MyTH U MepeMellleHrs MaTepualibHOW TOUKU OT BpeMEeHH.

CBobOojHOe TlafieHre. Y CKopeHHe CBOOOIHOTO Ma/[eHUS.
KpuBonuHeliHoe ABWKeHWe. [[BIDKeHHWEe MaTepuasbHOM TOUKM TI0 OKPY>KHOCTH C TIOCTOSIHHOM TIO
MOJY/JIFO CKOPOCTBIO. YTJIOBasg CKOpPOCTb, JIMHeWHasi CKopocTh. Ilepuos W uactoTa oOpaijeHusl.

LleHTpOCTpEMUTE/TLHOE YCKODEHME.

TexHUUeCcKue yCTPOWCTBA U TIPaKTUUYeCKOe MPUMeHeHUe: CITUJOMETp, [IBUKeHe CHaps/I0B, LielHble U
peMéHHbIe epeayuu.

LlemoHcmpayuu

Mopgenb crucTeMbl OTCUETa, WITFOCTPALUS KUHEMAaTUUeCKUX XapaKTePUCTUK JIBVKEHUS.
[Tpeobpa3oBaHue BMXEHUH C UCTIO/Ib30BAHHUEM MPOCTHIX MEXAHH3MOB.

[Tasenue Ten B BO3Ayxe U B pa3pesKeHHOM IPOCTPAHCTBe.

HabsromeHue Br>KeHuUs Tesa, OPOLIIEHHOTO MO/ YT/IOM K TOPU30HTY U TOPHU30HTA/BHO.
Vi3mepeHue yckopeHUst CBOOOTHOTO TIa/IeHUS.

HaripagsieHve CKOpOCTH TpY JBYKEHUY T10 OKPYKHOCTH.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

N3yueHre HepaBHOMEPHOTO IBU)KEHUSI C LIeJIbI0 OTpe/ie/ieHs MTHOBEHHOM CKOPOCTH.

ViccemoBaHrie COOTHOIIEHUST MEXKY MYTSIMH, MPOWUJEHHBIMUA TeJIOM 3a T0C/e/l0oBaTe/lbHbIe PABHbIE
TIPOMEXKYTKU BpeMeHH TPY paBHOYCKOPEHHOM /IBMXKeHHH C Haua/lbHOM CKOPOCTBIO, PABHOM HYJIIO.

V3yueHure ABW>KeHUs 11apYKa B BI3KOM JKUJKOCTH.

V3yueHue nBU>KeHUs Tesla, OPOIIEHHOTO TOPHU30HTATBHO.

Tema 2. lunamuka

[Tpunaumn otHOcuTenbHOCTH ["anmunes. [lepseiii 3akoH HeroToHa. VIHeprMaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHiun cynepnosuuyu cui. Bropoii 3akoH HbroTOHa /711 MaTepuasibHOM TOUKH.
Tpetuii 3akoH HblOTOHA /17151 MaTepUa/IbHbIX TOUEK.

3aK0H BCeMHpHOro taroreHus. Cuina tsokectu. [lepBast KocMuyeckasi CKOpOCTb.

Cwuna ynpyrocrtu. 3akoH I'yka. Bec Tera.



Tpenuve. Bupl TpeHusi (TOKOs1, CKOMbXeHHs1, KaueHus). Crna Tpenusi. Cyxoe TpeHue. Cunia TpeHUs
CKOJIb)KeHUSI U cuia TpeHUs Tokos. KoadduimeHt Tpenusi. Cuia COMPOTUB/IEHHUS TIPY [IBWKEHUM Tesla B
JKAJKOCTH WM rase.

[MocTymaTensHOe U BpalllaTe/ibHOe JBM)KeHHe abCOMIOTHO TBEP/OTO Tesia.

MoMeHT cr/bl OTHOCHTEIbHO OCH BpalljeHus. [11euo cumbl. Y C/10BHsI paBHOBeCHs TBEPAOTO Tera.

TexHuueckue YCTPOﬁCTBa " TIPpAKTU4YEeCKOEe TPUMEHEHUE: TIOAIIUITHUKH, ABWKEHHNE HNCKYCCTBEHHBIX
CITYTHUKOB.

LlemoHcmpayuu

SABneHue UHepLIUU.

CpaBHeHHe MacC B3aUMO/Z,eUCTBYIOLLUX Tel.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CroxeHue cUl.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT Je)OpMaLvy.
HesecomocTs. Bec Tesa pu yCKOpeHHOM MOABEMeE U Ma[eHUH.
CpaBHeHUe CUJI TPeHUs TI0KO0sI, KAUeHUs U CKOJIbKeHUs.
YcnoBus paBHOBeCHUs TBEpPZOro Tesa. Byubsl paBHOBeCUs.
YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi
V3yuenue nBm>KeHUsi OpyCKa M0 HAaK/IOHHOM TIJIOCKOCTH.

VccnenoBaHyie 3aBUCMMOCTH CUJT YTIPYTOCTH, BO3HUKAIOIUX B TIPY>KUHE U Pe3UHOBOM 00pasiie, OT UX
nedbopmaryu.

WccnepnoBanue ycioBui paBHOBeCHUsI TBEPAOTO TeJla, UMEIOLLero OCb BpaleHusl.
Tema 3. 3aKOHBI COXpAHEHUSs1 8 MeXAHUKe

WmryibC MaTepraabHOM TOUKH (Tesa), CUCTeMbl MaTepUasbHBIX ToueK. VIMIysibC cusbl ¥ U3MeHeHHe
MMITyJIbCA TeJla. 3aKOH COXPaHeHUsI UMITyJIbCa. PeakTUBHOE [IBIDKEHMUE.

Pabota cunbl. MOIITHOCTD CHJIBI.
KuneTtnueckasi SHeprusi MaTepraibHOM TOUKH. Teopema 00 M3MeHeHUH KMHeTHUeCKOW SHepTrUu.

[MorentmanbHass SHeprusi. [loTeHIManbHas JHepPrusi ynpyro AeOpMHUPOBaHHON  TPY)KUHBI.
[MToTeHIManbHasA YHEPTHS Tejla BOIM3K MOBEPXHOCTH 3eMITH.

HOTEHL[I/IaIH:HI:Ie W HeIlOTeHIJMa/IbHbIe CHJIBI. CBs3b pa6OTbI HemnoTeHLiKMa/IbHBIX CHJ/I C WM3MEHEHHEM
MeXaHUUeCKOM SHepruuv CUCTeEMEI TeJl. 3aKoH COXpPaHEHUA MeXaHUUeCKOM SHepruun.



Ynpyrue 1 Heynpyrve CTOJIKHOBEHUSI.

TexHUUecKHe YCTPOMCTBAa U TpaKTUYecKoe TpUMeHeHHe: BOAOMET, KOMEp, MPY>KUHHBIN THCTOJIET,
JTBIDKEHHE pakKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOe /1BIKeHUe.

[Tepexo/ TIOTeHI[MAIbHON YHEPTUU B KWUHETUUECKYI0 M 00paTHO.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3yueHue abCOMIOTHO HEYTIPYTOTO yZiapa C TIOMOIILIO IBYX O/IMHAKOBBIX HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsisM pabOThl CH/IBI C W3MEHEHHEM MeXaHW4YeCKOM SHepruu Tesia Ha IpUMepe
PacCTs)KeHUs] Pe3MHOBOIO JKI'yTa.

Pa3pen 3. Moneky/isipHas (pu3MKa ¥ TepMOAMHAMUKA

Tema 1. OcHO8bI MO/1EKY/IIPHO-KUHEeMUYeCKol meopuu

OCHOBHBIE TIOJIOKEHHUST MOJIEKY/IIPHO-KMHETUUECKOW TEeOpUM U WX OIBbITHOe 00OCHOBaHUe.
bpoyHoBckoe fBrkenue. [Inddysus. Xapakrep ABWKeHUS] U B3aMMO/IEMCTBHUSI YacTuL] BelecTBa. Mopenu
CTPOEHUSI Ta30B, XUIKOCTeH U TBEPIBIX Tesl U 00bsICHEHHe CBOWCTB BeIeCTBa Ha OCHOBE 3THX MOJeNek.
Macca u pa3mepsl mosiekyn. KonnuectBo BeljectBa. [locTosiHHas ABorazpo.

TeruioBoe paBHOBecue. Temnepatypa u eé€ usmepenue. lllkana temneparyp Llenbcus.

Mogenb npeanbHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKY/ISIPHO-KMHETHUYeCKOU TeOpUd WZealbHOro
rasa. AGcomoTHasi TeMriepatypa Kak Mepa cpefiHell KWHeTUYeCKOW YHepryiu TeIyIOBOTO [IBM)KEeHHS] YaCTHL]
rasa. [llkana TtemnepaTyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHWe MeHeneeBa—KanelipoHa. 3akoH
HanbroHa. M3omporneccbl B HJealbHOM rase C TIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe
TIpe/iCTaB/ieHre U30TPOLIeCCOB: U30TepMa, U30X0pa, n3obapa.

TexHUUECKHe YCTPOUMCTBA U MTPAKTUUYeCKOe TIPUMeHeHre: TepMoMeTp, bapomeTp.

Llemoucmpayuu

OnbIThl, [JOKa3bIBalolllie AUCKPETHOe CTpPOeHMe BelllecTBa, (pororpaduu MOeKy/a OpraHh4YecKux
CoeIMHeHU.

OnbIThl 10 AW dYy3UM KUIKOCTEH U ra3os.
Moyienb GpOYHOBCKOTO [IBIKEHUSI.
Mogens onbiTa ITepHa.

OHBITBI, AOKa3bIBalolre CyIleCTBOBAHUE MEXMOJIEKYJ/IIPHOI'O BBaHMOAEﬁCTBHH.



Mogenb, WIOCTPUPYIOLLasi MPUPOAY AaB/eHHs ra3a Ha CTeHKH COCyZa.
OnbIThI, UTIOCTPUPYIOLLME YPaBHEHHE COCTOSTHUS U/lealbHOTO ra3a, U30TpOLIeCChI.
YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

OrmpefesieHe Macchl BO3[yXa B K/IaCCHOM KOMHAaTe Ha OCHOBe W3MepeHWi 00BhEéMa KOMHATH,
JIaBJIEHUST ¥ TeMIIepaTypbl BO3yXa B HeM.

VccnenoBanue 3aBUCMMOCTH MeX/y TapaMeTpaMu COCTOSTHUSI pa3peXKeHHOro rasa.

Tema 2. OcHo6ébl MepMOOUHAMUKU

TepMoguHaMUUecKasi cMcTeMa. BHYTpPeHHsIsi SHePrusi TEPMOMHAMHUECKOW CHCTEMbI M CIOCOOBI eé
n3MeHeHUs1. KonuecTBo TeruioThl ¥ paboTa. BHyTpeHHsis1 SHeprusi 0JHOaTOMHOTO M/jea/lbHOTO ra3a. Busl
Teruionepesauyu: TeIUIONPOBOJHOCTb, KOHBEKLMS, H3/lyueHue. Y/e/nbHass TeIUIOEMKOCTh BelecTBa.

KonmuecTBO TerioThl IIpH Teruviorepeaave.

[MousitTie 06 aguabatHOM miporiecce. IlepBblii 3aKOH TepMoOMHAMUKU. [IpriMeHeHMe TepBOro 3aKoHa
TepPMO/IJUHAMUKHU K H30mpolieccam. ['padrueckast iHTepripeTalsi paboThI rasa.

Bropoii 3akoH TepMoarHaMUKUA. HeoOpaTMOCTE MPOL{eCCOB B TIPUPO/IE.
TennoBble MatMHel. [IpUHIMIBL JeliCTBUS TeIIoBbIX MalivH. [Ipeobpa3oBaHusi SHEPTUU B TEIIOBBIX
MaimHax. KosgduieHT mnosiesHoro JeilcTBusi TeruioBod MaiuuHbl. Lukn KapHo u ero kosgdwuimeHT

TI0JIE3HOTO AeHUCTBUsI. DKOJIOTUYeckre 1po0/ieMbl TerI09HepreTHKY.

TexHUUeCKHe YCTPOMCTBa U MpaKTUUeCKoe NMpUMeHeHUe: JBUraTe/lb BHYTPEHHEero CropaHusi, ObITOBOM
XOJIOAWIBHUK, KOHAULIMOHEP.

LemoHcmpayuu

Vi3MeHeHVe BHYTpeHHel 3HepPryuu Tesa TPU COBEPIIeHWH pabOThI: BbIIET MPOOKU U3 OYTBIIKU TO[
JIeMCTBHMEM C’KaTOTO BO3/lyXa, HarpeBaHue 3¢upa B TaTyHHOH TpyOKe MyTéM TpeHus (BUe0eMOHCTPALUs).

N3meHeHve BHyTpeHHeN 5Hepruu (Temmneparypbl) Tesla MpHy Terionepejayde.

OmbIT 110 agrabaTHOMY paCIIMPeHHI0 BO3ZyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mogeniu mapoBoU TypOUHBI, ABUraTesIsi BHYTPEHHEro CropaHusi, peaKTUBHOTO JIBUTATeIsl.

YueHnuueckuli 5KcnepumeHm, 1a6opamopHble pabombl

N3mepeHue yaenbHOU TEMJIOEMKOCTH.

Tema 3. Aepecamubie cocmosiHus geujecmea. dazoebie nepexoobl

[Tapoobpa3oBaHre W KOHAeHcauys. VcrmapeHue u KurmeHue. AOCO/MIOTHasT W OTHOCHUTE/bHAs
BJIA’KHOCTh BO37yxa. HachlleHHbIN Tlap. Y ienbHasi TerioTa napoobpa3oBaHust. 3aBUCUMOCTb TeMIIepaTyphbl
KUMEHUS OT [1aB/IeHUs.

Teépgoe teno. Kpucranimyeckve U amopdHble Tena. AHU30TPONUSI CBOWCTB KpUCTa/uIoB. JKuzakue

Kpuctanbl. CoBpeMeHHble MarepHasbl. [lnaBieHre M KpUCTa/UTM3alysl. YZenbHas TeioTa IUIaB/IeHHsI.
Cybnumanysi.



YpaBHeHue TeTUI0BOTo HasaHca.

TexHUuUeckue yCTPOWCTBA M TIPAaKTUUeCKOe TpUMeHeHWe: TMTPOMEeTP U TICUXPOMeTp, KaJopuMeTp,
TEXHOJIOTHH TI0/TyUeHHsi COBpEMEHHBIX MaTepPHUasioB, B TOM UHC/Ie HAHOMAaTePUaIoB, 1 HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBo¥iCTBa HaChIII|eHHbIX TTApPOB.

KuneHue rpy oOHWKEeHHOM /laBlIeHUH.

Crnioco0Obl U3MepeHuUst BITaXKHOCTH.

HabmtoieHre HarpeBaHwsI Y MJ1aBJ/IeHMsT KDUCTAJTMUECKOTO BellleCTBa.
[leMOHCTpaLysi KpUCTAIOB.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi

I/I3MEPEHI/IG OTHOCHUTEIHLHOU B/IYKHOCTH BO34yXa.

Pa3pen 4. DnekTpoguHaMHKa

Tema 1. Dnekmpocmamuka

OneKTpu3alus Tel. ONeKTpuueckKuid 3apsz. [IBa BuAa 3/1eKTpUUeCKUX 3apsifioB. [IpOBOAHUKH,
[IW3/IeKTPUKY Y TIOJYTIPOBOJHUKHN. 3aKOH COXPAHEHHs 37IeKTPUYeCcKOoro 3apsi/a.

B3aumogeiictBue 3apsizioB. 3akoH KysoHa. ToueuHbld 3/1eKTpUUeCKUil 3apsifi. DeKTpuueckoe TioJie.

HanpsokéHHOCTD  371eKTpUyeckoro mnojs. IIpvHIun CynepnosviMy 3/eKTpUUYecKUx nojen. JIuHum
HanpsDKEHHOCTH 3/1eEKTPUYECKOTro MOJIs.

Paborta cun asnekTpoctatueckoro Tosisi. IToreniman. PasHocTe moreHuyanoB. [IpoBOAHUKH U
JV3IEKTPUKY B 37IeKTPOCTaTUUECKOM T1oj1e. JJu3ieKTpruecKast IPOHUIIAeMOCTb.

ONeKTpPOEMKOCTb. KoHeHcaTop. D/IeKTPOEMKOCTh TIJIOCKOTO KOHJZIeHCAaTOpa. JHEpPrusi 3apsiKeHHOTO
KOH/leHcaTopa.

TexHnyeckne  yCTPOMCTBA W TpaKTHUeCKoe TpHMEHeHHe:  37eKTPOCKON,  3JIeKTPOMET,

3/IeKTpOCTaTHyUecKasi 3alllyTa, 3a3em/ieHHe 3/eKTPonpubopoB, KOHZEHCATop, KOMWPOBa/IbHBIN ammapar,
CTPYMHBIN TIPUHTED.

LemoHncmpayuu

Y CTpPOMCTBO Y TIPUHIUIT ZIENUCTBUS 371EKTPOMETpa.
B3aumogeiicTBre Ha3/1eKTPU30BaHHBIX Tel.
OnekTpuueckoe 1oJie 3apsHKeHHBIX TeJl.

[TpoBO/IHMKM B 3/1eKTPOCTAaTUYECKOM TI0JIE.



DJIeKTpOCTaTUUeCKast 3alljuTa.
[V371eKTpUKY B 371eEKTPOCTaTUUECKOM I1071€.

3aBHCUMOCTb BHEKTpOéMKOCTI/I IJIOCKOI'O0 KOHZEHCaTOpa OT IiomaAv IIJIACTHH, PACCTOAHUSA MEXAY
HUMHU 1 AHBHEKTPHHECKOﬁ MPOHNI]aeMOCTH.

OHeprus 3apsKeHHOI0 KOH/leHcaTopa.

YueHuueckuli s3kcnepumeHm, aabopamopHble pabombl

Vi3mepeHue 3/1eKTPOEMKOCTH KOH/leHCaTopa.

Tema 2. IlocmosiHHbili 31eKmpudeckull moK. Toku 8 pasAuuHbIX cpeoax

OJIeKTPUYECKHUN TOK. Y CJIOBUSI CYIIeCTBOBAHUS 3/IeKTPUUECKOro TokKa. VcTouHnku Toka. Cuia TOKa.
[ToCcTOsTHHBIN TOK.

Hanpsokenuve. 3akoH OMa /151 yyacTKa Liernm.

BJIEKTPI/IHGCKOG COTIpOTUBJIEHHUE. Y,ZLEJ'ILHOE COIIPpOTUBJIEHHE  BeleCTBd. HOCJ’IE,E[OBEITE]'ILHOE,
mapa/uiesibHOe, CMEeIlIdHHOe COeArHEeHKe TTIPOBOAHHUKOB.

Pabota snekTpuueckoro Toka. 3akoH [xoyssi—JIeHiia. MOILIHOCTb 3/IEKTPUYEeCKOT0 TOKa.

ONeKTpoABWXYIllas Ch/jla U BHYTPeHHee CONMpPOTHB/IEHHWE WMCTOYHMKA TOKA. 3aKOH OMa [/l MOJHOU
(3aMKHYTOI) 37eKTpruecKoi Lenu. KopoTkoe 3ambIKaHue.

O/MeKTpOHHasi TPOBOJUMOCTb TBEDPABIX MeTa//IOB. 3aBUCHMMOCTb COINPOTHUB/IEHUS MeETa/uI0B OT
Temnepartypbl. CBepXIIPOBOAUMOCTb.

ONeKTpUYeCcKui TOK B BaKkyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyUYKOB.

[MonynpoBoguuku. CoOCTBeHHasi M TPHUMeCHasi TPOBOAMMOCTb TMOIYNPOBOAHUKOB. CBOMWCTBA p—n-
niepexo/ia. [TomynpoBOIHUKOBbIE TIPUOOPBI.

ONeKTpUYecKud TOK B pacTBOpax M paclijlaBax 3/IeKTPOJIUTOB. ODJIEKTPOJUTHYECKAs AUCCOLMALIMS.
DJIEKTPOJIU3.

OneKTpUuyecKuii TOK B razax. CaMmoCTOSITe/bHBIA KU HECAMOCTOATe/TbHBINA pa3psis. MosHus. [1nasma.

TexHuueckue yCTpPOWCTBA U TMpaKTUUeCKoe TIpUMeHeHue: amrepMeTp, BOJIbTMETP, peocCTar,
HMCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTe/ibHble TIPUOODHI, 37€KTPOOCBETUTE/bHBbIE TIPUOOpBI, TEPMOMETD
COTIPOTHMBJIEHUS], BaKyyMHbIM [AWOJl, TEePMHUCTOPbI W (OTOPE3UCTOPbI, TOJYNPOBOAHUKOBBIM WO,
rajbBaHUKa.

Llemoucmpayuu

I/I3MEPEHI/IE CHWJIBI TOKA W HaIIpsIXKEeHUS.

3aBHCUMOCTb COTIpOTUBJIEHHA LWIWMHAPWUYECKHWX IIPOBOAHHWKOB OT [AJIMHBI, IJIOMAaAXW IIOII€pEYHOI'o
CeueHurd 1 MaTepuraJid.

CwMelllaHHOe coe/IiHeHUe MPOBOJHUKOB.



[Ipsimoe u3MepeHue 3/1€KTPOJBIKYILEN CU/bl. KOpOTKOe 3aMblKaHMe rajbBaHUUECKOTO 3/eMeHTa U
OLleHKa BHYTPeHHero COMpPOTUB/IEHUSI.

3aBUCUMOCTb COTIPOTUBJ/IEHUSI METa//IOB OT TeMIlepaTyphbl.

[IpoBOAMMOCTB 371€KTPOJIUTOB.

VickpoBoii pa3psi/ ¥ MPOBOAMMOCTb BO3/yXa.

OHOCTOPOHHSS IPOBOAUMOCTb IUO/A.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3yueHuve cMellIaHHOTO COeIMHEeHUs Pe3UCTOPOB.

V3mepeHue 3/1eKTpOABIIKYLLeM CH/IbI MCTOYHUKA TOKA U er0 BHYTPEHHEro CONPOTUB/IEHMUS.
HabmrofeHue snekTposusa.

MexnpegmMeTHbIe CBSI3U

M3yuenue Kypca ¢u3vku 6a3oBoro ypoBHsi B 10 Kjlacce OCyLeCTBJISIETCS C YUETOM COjiepKaTeTbHbIX
ME>XKITPeIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OUOJIOTHH, XUMUH, Teorpaduu U TEXHOIOTHH.

MedicnpeOmemHble noHsmusi, CBs3aHHble C H3y4YeHWEM MeTO/0B HAyuHOTO TIO3HaHUS: SsiBJeHUe,
HayuHbI (akT, rumortesa, ¢GuU3MUeCcKas BeJWYMHA, 3aKOH, TeOopHs, Hab/oieHre, 3KCIIePUMEHT,
Mo/leTMpOBaHue, MO/ie/b, U3MepeHue.

Mamemamuka: pellieHWe CHUCTeMbl ypaBHeHUWM, JMHelHas (yHKUuUsi, mapabosia, rumepboma, ux
rpaduku ¥ CBOMNCTBa, TPUrOHOMeTpUUecKre (DYHKLWH: CUHYC, KOCUHYC, TaHTeHC, KOTaHT'eHC, OCHOBHOE
TPUTOHOMETPHUYECKOe TOXK/[eCTBO, BEKTOPHI U WX TIPOEKIMU Ha OCH KOOP/HMHAT, C/I0YKeHHe BeKTOPOB.

Buonoeus: MexaHnueckoe JBWKEeHWe B >KUBOM Tpupofe, AU(Qy3us, 0CMOC, Teraoo0MeH >KHUBBIX
OpraHu3MOB (BHU/IbI TeIUIONepeaun, TerI0BOe paBHOBECHE), STIeKTPUUECKUE SIBJIEHUS B )KUBOM TIPUPOJE.

Xumusi: AUCKPETHOE CTPO€HHE BeleCTBa, CTPO€EHHWE aTOMOB M MOJIEKYJ/I, MOJIb BelljeCTBad, MOJIADHAA
MdcCCd, TeIl/IOBbIe CBOMCTBA TBépALIX Tes, )KI/IAKOCTEﬁ MU Ta30B, 3JIEKTpHUYECKHUE CBOICTBa MeTaJlJIOB,
3JIEKTPOJIUTUYECKaA ANCCOLIMaLiKsA, ra/IbBdHHKA.

I'eoepacpus: BNaxXHOCTb BO3/yXa, BETPbI, bapoMeTp, TePMOMETP.

TexHonozus: ipeobpa3oBaHue IBWKEHUN C HCIOJIb30BaHUEM MeXaHU3MOB, YUET TpeHUsI B TeXHUKE,
MO/ILIMITHUKY, UCII0/Ib30BaHWe 3aKOHAa COXPAHEHHsI UMITyJibca B TexXHUKe (pakeTa, BOJOMET U Jpyrue),
JIBUTaTe/Ib BHYTPEHHETo CropaHusi, TlapoBasi TypOrHa, ObITOBOM XOJIOU/IBHUK, KOHAULIMOHEDP, TeXHOJIOTHUU
MOJIyueHHsI COBpPeMEeHHbIX MaTepuasoB, B TOM UKC/Ie HaHOMAaTepuajoB, W HAHOTEXHOJIOTHUH,
3/IeKTpOCTaTHUecKasi — 3alliuTa, 3a3emyieHue  37eKTPOrpubopoB, KCEPOKC, CTPYHHBI  MpPUHTED,
3/IeKTPOHArpeBaTe/ibHbIe TIPUOOPHI, 37IEKTPOOCBETUTE/TbHBIE TIPUOOPBHI, Fa/IbBaHUKA.

11 K/ITACC



Pazpgen 4. JieKTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKMpoOMazZHUMHAsA UHOYKYusi

[TocTosiHHbIe MarHUTHL. B3aWMojelcTBUe TOCTOSIHHBIX MarHuToB. MarHuTHoe Tmiosie. Bekrtop
MarHMTHOW HWHAYKUWW. [IpUHLMI Cyneprio3svliii MAarHWTHBIX Tosied. JIMHUM MarHUTHOW WHAYKLWU.
KapTrHa nuHuI MarHUTHOW MHYKLIWU T10J1s1 TOCTOSIHHBIX MarHUTOB.

MarHuTHOe T0o/ie TIPOBOJHMKA C TOKOM. KapThHa NMHMM UHAYKLMU MarHWTHOTO TMOJis AJIMHHOTO
MpPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KaTyLWIKM C TOKOM. OmnbIT Opcrefa.
B3auMopeiicTBre TTPOBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOAYJIb U HarlpaBJiIeHUe.

Cuna JlopeHua, eé MoAynb U Harpas/ieHWe. [IBi)kKeHMe 3apsDKeHHOM YacCTHLbl B OJHOPOJHOM
MarHUTHOM ToJie. Pabota cusibl JIopeHria.

SIBneHue 371eKTpPOMarHUTHOM MHAYKIWU. [T0TOK BeKTOpa MarHWTHOM WHAYKLWHW. DJIEKTPOABKKYILAs
Cu/ia UHAYKLUWW. 3aKOH 371eKTPOMarHuTHOW MHAYKLMKU Papajest.

BI/IXPEBOE 3JIEKTpUUECKOe I10J1€e. BJ'IEKTPO,ELBI/I)KYH.[{:IH CW/la MHAYKLOWKW B TPOBOJHHUKE, NBVXKXYIEMCSA
MOCTYyIIaTe/IbHO B OAHOPO/IHOM MarHUTHOM I10J1e.

ITpaBuio JleHua.

VHAyKTUBHOCTB. fIB/IeHre CaMOUHYKLMK. D/IeKTPOABIKYILLasl CHUla CAMOUHYKLIUH.
OHeprusi MarHATHOTO I10J1s1 KaTYLIKU C TOKOM.

O/IeKTpOMarHuTHoe IoJie.

TexHuueckue yCTpOI\/JICTBa N TpaKTUUYECKOe TIpUMeHeHHWEe: TTOCTOAHHBIE MdI'HUTHI, 3JIEKTPOMAI'HUTHI,
3JIEKTPOABUIdTE/Ib, YCKOPHUTE/IN 3JIEMEHTAPHbBIX YaCTHL, MTHAYKLIMOHHAA Meyb.

Llemoncmpayuu

OmneIT OpcTesa.

OTK/I0HEHUe 3/IeKTPOHHOTO IMyYKa MarHUTHBIM I10JIEM.

JInHUM MHAYKIMY MarHUTHOT'O TTOJIS.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[HeiictBue cunbl JIopeHLla Ha MOHBI 3/1EKTPOJIUTA.

fIBneHyvie 371eKTPOMarHMTHOM MHAYKLIWU.

ITpaBusio JleHiia.

3aBUCHMOCTb 3/1eKTPOZBIIKYLLIEU CHU/IbI MUHAYKLIIMA OT CKOPOCTH M3MEHEeHMs] MarHUTHOIO ITOTOKaA.

fIBneHvie caMOUHAYKLIUU.



YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl
V3yueHre MarHUTHOTO TIOJ/IsI KaTYIIKH C TOKOM.
VccnemoBanue AeHCTBUS MOCTOSSHHOT'O MarHUTa Ha PaMKY C TOKOM.

I/ICCJ'Ie,Z[OBaHI/Ie SABJ/1eHUA BHEKTPOMaFHHTHOﬁ WHAYKLWNA.

Paspgen 5. Kosie0anus v BOJIHBI

Tema 1. MexaHuuecKue u 3/1eKMpPOMAazHUIMHble KO/1e0aHus

KonebartenbHass cucrema. CBoOOjHBIE MexaHHUeCKHe KosiebaHus. ['apMOHHMUecKuWe KoyieOaHUS.
[Tepuoj, uyacToTa, aMIUIUTyga W ¢as3a KosjebaHui. [Ipy)KMHHBIM MasTHUK. MaTeMaTUueCKuid MasiTHUK.
YpaBHeHHe TapMOHUUeCKUX KoeOaHui. [IpeBpaliieHre SHePruy NPy rapMOHUYECKUX KojieOaHUsIX.

KonebatenbHbiii KOHTYp. CBOOO/HBIE 3/IEKTPOMArHUTHBIE KOJie0aHUS B HleaTbHOM KOJyie0aTe/TbHOM
KOHType. AHaJIoTHsi MeXAy MeXaHWYeCKMMU U 3JIEKTPOMAarHUTHbIMU KoseOaHusmMu. dopmysa TomcoHa.

3aKOH COXpaHeHUsl SHePTUU B HfiealbHOM KojiebaTesTbHOM KOHTYpe.

Hpe,[[CTaBJ'IEHI/Ie 0 34aTyXdmoLMX KoJyie0aHUSIX. BbIHY)KAEHHbIe MexaHMuecKue KosiebaHusi. Pe3oHaHc.
BI)IHY)K,E[EHHLIE 3JIGKTPOMAIrHUTHEBIE KoJie0aHus.

[TepemenHbiii TOK. CuUHycOWJanbHbIM TepeMeHHbIi TOK. MOIHOCTb TepeMeHHOro  TOKa.
AMIIUTYZHOE U IefCTBYIOIIlee 3HaueH!e CUJTbI TOKa W HarlpsKeHHsl.

Tpanchopmarop. [Ipon3BoacTBO, Nepeiada v NoTpeb/ieHre 371eKTPUYeCKO SHepruu. DKOJI0THUYecKue
PUCKU TIpY TIPOM3BO/CTBE 3/1eKTpOo3Hepruu. KynbTypa HCI0/b30BaHUs 37€eKTPOSHEPTUH B TMOBCEJIHEBHOMN
JKU3HMU.

TexHuueckue yCTpOWCTBA M TMpaKTUUeCcKoe IIpUMeHeHHe: 3/1eKTPUUeCKMM 3BOHOK, TreHepaTop
repeMeHHOr0 TOKa, IMHUY 3JIeKTporiepesay.

Hemoncmpayuu

VccnemoBaHye apaMeTpoB KojiebaTeTbHOM CUCTeMBI (TIPY)KMHHBIA WM MaTeMaTUUeCKUH MasiTHUK).
HabsroieHue 3aTyxarommx KoyiebaHui.

VccnemoBaHyie CBOMCTB BBIHYKJEHHBIX KOJIeOaHMMA.

HabsrojeHue pe3oHaHca.

CB00OO/HBIE 3/IEKTPOMAarHUTHBIE KOieOaHUsI.

OcuyiorpaMMbl  (3aBUCUMOCTH CHUJTBI TOKA W HampsDKEHWsT OT BPEMEHM) [/ 3JIEKTPOMAarHUTHBIX
KOJ1ebaHuUid.

Pe3oHaHC TIpU TMOC/IefOBaTe/IbHOM  COeJUHEHWH Pe3UCTOpa, KaTyIIKu WHAYKTUBHOCTH U
KOHJIeHcaTopa.

Mogenb TMHUY 3/1eKTporepesiaui.



YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

I/ICCJIE,E[OBEIHI/IE 3dBUCUMMOCTH T1€pr0o/Jida MaJbIX KoJie0aHui rpy3a Ha HUTHU OT AJIMHBI HUTH WU MdCChI

rpysa.

WccnenoBaHvie repeMeHHOTO TOKA B LieMM U3 TOC/Ie0BaTe/bHO COeMHEHHBIX KOH/EHCaTopa,

KaTyIIKU U pe3ncTopa.

Tema 2. MexaHuuecKue u 3/1eKMpOoMdadZcHUMHbIE 60./1Hbl

MexaHuueckre BOJIHBI, yC/10BUs pacrnpoctpaHeHus. [leprog. CKOpPOCThH pacripoCcTpaHeHusi U [JIMHA

BOJIHEBIL. Honepequle U TIpOA0JIbHBIE BOJTHEI. I/IHTepq)GPEHL[I/IH %1 I,qI/Iq)lZ){:lK]_[I/IFI MeXdHUYeCKHMX BOJIH.

3ByK. CKOpOoCTh 3ByKa. I'pOMKOCTB 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI U3/IyYeHUs] 3/IeKTPOMAarHMTHBIX BOJH. B3auMHasi opreHTalus
BekTOpOB E, B, VB 3nekTpoMarHuTHOW BosiHe. (CBOMCTBa 9/IeKTPDOMarHMTHBIX BOJIH: OTPaKeHUe,

TripesioMJieHre, Mosipy3atys, Audpakiys, uatepdepeniusi. CKOPOCTh 3/1eKTPOMarHUTHBIX BOJTH.
[ITkana 3/71eKTPOMarHUTHBIX BOJIH. [IpriMeHeHMe 3/IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpUHLIMIIBI paZiMOCBSI3U U TeneBUAeHus. Paguonokatiysi.

ONeKTPOMarHWTHOe 3arpsi3HeHre OKPY Katolllel Cpejibl.

TexHWyecKue yCTpOWCTBA M  TNpakTUUeCKOe TIpUMeHeHWe: My3blKalbHble  HWHCTPYMEHTHI,
yAbTPa3ByKOBasi AUarHOCTMKA B TEeXHUKe W MeAULMHe, pajap, PaJUONpPUEMHUK, TeleBU30p, aHTEHHa,

tenedoH, CBU-neusb.
Llemonucmpayuu
O6pa3oBaHue 1 pacrpoCTpaHeHHe TIoTiepeyuHbIX U MPO/I0/IbHBIX BOJTH.
Kosnebmorrieecst Teio Kak UCTOUHMK 3BYKa.
HabromeHue oTpa)keHUs ¥ TIPeJIOM/IEHHs] MeXaHUUeCKUX BOJTH.
Habmronenue natepdepeHiiuy U Audpakii MeXaHU4eCKHUX BOJTH.
3BYKOBOM pe30HaHC.

Ha6mo,quHe CBA3U 'POMKOCTH 3BYKd WU BBICOTBI TOHA C aMH]IHTy,E[OP’I Y YaCTOTOM KOJie0aHUM.

I/ICCJ'Ie,I[OBaHI/Ie CBOMCTB JJIEKTPOMAlrHUTHBLIX BOJIH: OTpa’>Xe€HHue, IIpe/JIoMJIEHHE, I10JIIpU3alus,

nvdpakiysi, uHTep@epeHLys.

Tema 3. Onmuka

CeomeTpuueckast onthka. [IpsiMo/TMHeliHOe pacrpoCTpaHeHe CBeTa B OHOPOAHOM cpeze. JIyu cBeTa.

ToueyHbIM UICTOUHUK CBETA.

OTpakeHue CBeTa. 3aKOHBI OTpaykeHUsI cBeTa. [TocTpoeHMe n300pa’keHH B TIIIOCKOM 3epKarie.

HPEJ'IOMIIEHI/IE cBeTa. 3aKOHBI rpejioM/ieHUs CBETd. AOGCOMIOTHBIM TTOKA3aTe/lb peJIoMJ/IeHUS. ITonHoe

BHyTpeHHee oTpakeHue. IIpefie/IbHbIN yro/ MOJTHOTO BHYTPEHHEr0 OTPayKeHUsl.



Hucnepcus ceta. C/I0XKHBIH cocTaB Oejioro cBeta. LIBer.

Cobuparoliie U pacceuBarolye aUH3bI. ToHKas /iH3a. POKyCHOe pacCTOsiHHEe W OTNTUYecKasl Cuia
TOHKOHM JTUH3BL. [locTpoeHne M300pa’keHUH B COOMpAIOIIMX W PACCEMBAIOIIMX JMH3aX. PopMysia TOHKOU
JIUH3BL. YBenuueHue, jaBaeMoe JTMH30M.

[Ipenesibl IPUMEHUMOCTU TeOMeTPUUeCKOU OTTTHUKU.

BonHoBast ontuka. MHrepdepeHiusi cBeta. KorepeHTHble HWCTOUYHMKWA. Y CIOBUS HAOMHOAE€HUS
MakCHMyMOB YW MHHUMYMOB B HWHTep(epeHL[MOHHOM KapThHe OT [JBYyX CHH(a3HbIX KOrepeHTHbIX

HCTOUYHHUKOB.

Mudpakuumsi ceeta. [udpakiyonHas pemiéTka. YcioBHe HaOMOJeHHs] TJIaBHBIX MAaKCHMYMOB TIpH
rajieHu MOHOXPOMAaTHUeCKOTo CBeTa Ha AU(PaKIMOHHYIO PelIETKY.

ITonsgpusanus ceera.

TexHUUyecKHe yYCTPOWCTBA U TIPAKTUUeCKOe TIpUMeHeHHe: OUKH, JyTa, ¢oToanmapaT, MpOoeKI[MOHHbIN
amnmapar, MUKPOCKOTI, TeJIeCKOI1, BOJIOKOHHAsi OTNTHKA, AU(pakKLMOHHAas PelléTKa, MOISPOU.

LlemoHcmpayuu

[IpsiMosivHelHOe pacripocTpaHeHKe, OTpaXKeHue U rpesiomsieHre cBeTa. OnTryeckue prUOOpBI.
[TosHOe BHyTpeHHee oTpakxeHHe. MoJenb CBeTOBO/a.
WccnenoBaHve CBOMCTB M300pa’keHNH B JIMH3AX.

Mopenyu MUKpPOCKOIIa, TeJIecKora.

Habnronenue natepdepeHIuu CBeTa.

Habmopenue qudpakuyy ceeTa.

HabmoeHue fucrnepcuu cBeTa.

[TosyueHue crieKTpa C MOMOILBIO TPU3MBI.

[MTonyueHue crieKTpa € MOMOIIIBIO AU(PaKIMOHHOMN PeIETKY.
HabsromeHue mosisipu3anyy CBeTa.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl
W3mepeHue rnokasaress pesioM/IeHUs CTeK/a.
VccnenoBaHve CBOMCTB M300paykeHNH B JIMH3AX.

HabmrogeHue aucriepcuy cBeta.

Pa3zgen 6. OcHOBBI cielja/IbHOM TEOPUM OTHOCUTE/TbHOCTH



['panuibl  TNPUMEHMMOCTH  K/lacCMYeCKOoW  MexaHukW. [locTynatbl — crieldanbHOW — TEOpUM

OTHOCUTE/IbHOCTUA: WHBAPUAHTHOCTh MOJYJISI CKOPOCTU CBeTa B BaKyyMe, MPUHIUI OTHOCHUTETbHOCTH
OHUHIIITeHHA.

OTHOCHTE/NBHOCTD OOHOBPEMEHHOCTH. SHMG,ZLJIEHI/IE BpeéM€eHH U COKpdllleHre O/IUHBI.
SHepr Hsd U UMITYJIbC penHTHBHCTCKOﬁ UdCTHUIIBI.

CBs13b MacchI C BHEPFHeﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YdCTHLIBI. 3Hepr1/151 TTOKOA1.

Pa3pen 7. KBanToBas ¢usuka

Tema 1. D1emeHmbl KBAHMOBOU ONMUKU

dotonbl. Dopmyrna [11aHKa CBsi3U SHEPTUM (POTOHA C €r0 YaCTOTON. DHeprusi U UMITy/IbC (DOTOHA.

OtkpeiTe U wuccienoBaHve doto3ddekra. OnbiTel A. I'. CtonetoBa. 3akoHbl (oTo3ddeKTa.
YpaBHeHue JiiHIuTeiHa 7151 poTo3ddekra. «KpacHast rpanuiia» hoTosddexTa.

Haenenue ceeta. Omeitel I1. H. Jlebenesa.

XUMHUeCKoe JIeMCTBHEe CBeTa.

TexHWYeCKHe YCTPOWCTBA M IPAKTHUECKOe MpUMeHeHHe: (OTo3/eMeHT, (OTOAaTUMK, COJIHeUHast
Oarapesi, CBeTOIUO/.

LemoHncmpayuu

®oTo3(eKT Ha YCTAHOBKE C LIUHKOBOU I/IaCTUHOM.
WccnenoBaHue 3akOHOB BHelllHero ¢oTo3ddekxTa.
Caetoauon,.

ConHeyHasi baTapest.

Tema 2. CmpoeHue amoma

Mogens atoma Tomcona. OmnbIThl Pe3epdopza ro paccesiHuto o -yactull. [1naHetapHas Moziesib aToMa.
[Toctynatel bopa. V3nyuenue v norsoileHre ¢GOTOHOB MPU Mepexo/ie aToMa C OJIHOTO YPOBHSI SHEPruM Ha
ZIpyrou. Bugpl ciektpoB. CrieKTp YpOBHel 3Hepruu atoMa BOJopoja.

BonHoBble cBoticTBa uactul]. Bonuel ge bpotins. KopmyckyasipHO-BOJTHOBOM Ayanu3sMm.

CrioHTaHHOe U BBIHY>KIEHHOE U3/Ty4YeHHUeEe.

TexHryecKue YCTpPOMCTBAa M TMpaKTUYeCKOe TIpUMeHeHHe: CHeKTpajbHbld aHaiu3 (CreKTpPOCKOI),
na3ep, KBAHTOBBIM KOMITBIOTEP.

Llemoucmpayuu

Mopesnb onbiTa Pesepdopa.



OnpepienieHye [I/IMHBI BOJIHBI J1a3epa.

HabmrofeHue nyHeuaThIX CIIEKTPOB U3TyUeHMUsl.

Jlasep.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

HabmroieHre mHeUaToro CrekrTpa.

Tema 3. AmomHoe s10po

OKCIIeprMMeHTB], J0Ka3bIBatollje CA0XKHOCTb CTpoeHus szpa. OTKpbITHe pafiiOaKTHBHOCTU. OIBITHI
Pe3epdopzia Mo ompesie/ieHHI0 COCTaBa PaJHUOaKTUBHOrO u3myudeHus. CBoiicTBa anb¢a-, Oera-, ramma-

H3/1ydeHud. Bnusaue PaiMOAKTHUBHOCTHU Ha XKWBbI€ OPI'dHHW3MBI.

OTKpbITHE TPOTOHAa U HelTpoHa. HyknoHHasi Mogens sigpa [eitsenOepra—liBaHeHko. 3apsf, sifpa.
Maccosoe uucsio sapa. M30Tonsl.

Anbba-pacrias.  DfeKTPOHHBIM M TO3WUTPOHHBIN  Oera-pacriazs. ['amMma-u3nydeHuwe.  3akoH
PaZiM0aKTUBHOIO pacrazja.

OHeprusi CBs3U HYK/IOHOB B sifipe. SIepHble cumbl. [JedeKT Macch s/pa.
AnepHble peakiuu. JlesieHue U CUHTe3 szep.

SlnepHbiii peakTop. TepmosimepHslii cuHTe3. [Ipob6ieMbl W MepCHEKTHUBBI siIEPHOW SHEpPreTHKH.
OKO/IoruuecKye acrnekThl 11epHOM SHepreTUKH.

OnemeHTapHble yacTvLbl. OTKpBITHE NTO3UTPOHA.
MeTop! HaO/FOAEHNS U PETUCTPALIMK /IeMeHTapHbBIX YacCTHL].
dyH/iaMeHTa/bHbIe B3auMoelcTBUs. EAMHCTBO (hM3MUecKoil KapTUHbI MUpa.

TexHHUUeCKHe yCTPOMCTBA W TPAaKTUUYECKOe TPUMEHEeHHe: A03MMeTp, Kamepa BuibCoHa, sepHbIi
peakTop, aToMHast 6omba.

LemoHcmpayuu
CYéTUrK MOHU3UPYIOLUX YaCTHII.
YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBanue TpekoB yacTuil (110 rOTOBBIM (poTorpadusim).

Pa3pen 8. Ds1ieMeHTBI aCTPOHOMMM U aCTPO(PHU3UKHU
OTanbl pa3BUTHS aCTpOHOMUM. [IprKazHOe M1 MMPOBO33peHUeCcKoe 3HaueHHe aCTpOHOMUMU.

Bup 3Bé3gHoro Heba. Co3Be3aus, sipKye 3BE3/IbI, T/IAHEThI, UX BUAUMOE JBKEHHE.



ComHeyHas cucreMma.

Connue. CosiHeuHasi akTUBHOCTb. McTouHuK sSHeprum ComnHLl@ U 3BE371. 3BE3/bI, UX OCHOBHBIE
XapakKTepUCTUKW.  [IuarpaMma  «CHeKTpaJbHbIA  KJacC  —  CBETUMOCTb».  3BE3[bl  TJIaBHOU
10C/1e/I0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca — CBETHMOCTb» JJ/is1 3BE3[ IJIaBHOM MO0C/Ie/[0BaTe/bHOCTH.
BuyTpeHnHee ctpoeHue 3Bé371. CoBpeMeHHbIe TpeACTaBAeHUs] 0 MPOUCXOXKeHWU U 3Bomouuy CosHLa U
3B€3/]. DTallbl )KU3HU 3BE3].

Mneunsbiii [TyTh — Haia ["anaktuka. [Tonokenue u gBrkeHrde CosHila B ['amakTrke. THITbI Ta/lakTHK.
Papnoranaktuku U KBasapbl. UépHbIe AbIPhI B s/ipax rajlakTUK.

Bcenennas. Pacmmpenue BcenenHoil. 3akoH Xa00sa. Pa3beranwe ramaktuk. Teopust Bbombiioro
B3pbIBa. Pe/IMKTOBOE U3/TyueHHe.

MacrabHast ctpykrypa BeenenHoii. MeTtaranakTuka.
HepeiéHnHbie mpo6/ieMbl aCTPOHOMHH.
YueHnuueckue HabmoOdeHust

HabmofieHnsi HEeBOOPY)KEHHBIM T/1a30M C UCII0/Ib30BaHMEM KOMIIbIOTEPHBIX TPUIOXKEHUM /1/1s
oripeZiesieHUs1 TIOJIOXKeHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYHO ZaTy: OCHOBHble co3Be3auss CeBepHOTO
TIOJTyIapysi U SIPKUe 3BE3/IbI.

Habsroenus B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.
O0o011aroIee MOBTOPEHUE

Posb ¢M3MKY ¥ aCTPOHOMUM B 5)KOHOMHUECKOW, TeXHOJ/IOTUUeCKOM, COLManbHOM U 3TUUYeCcKol cdepax
JlesITeTbHOCTU UesioBeKa, pojib U MeCTo (PU3MKU M aCTPOHOMMU B COBpPeMeHHOM HayuyHON KapTWHe MHUpa,
posb (u3nyeckod Teopur B (GOPMHPOBAHWM TpeJCTaB/eHUuN O ¢GuU3NUecKo KapTUHe MHUpPa, MeCTO
¢bu3nyeckoil KapTWHBI MHpa B 00ILeM psly COBPeMeHHbIX eCTeCTBeHHO-HayuHbIX TIpe/ICTaBIeHUN O
npupoge.

MexnpesMeTHbIe CBSI3U

W3yuenue Kypca ¢pusrku 6a30Boro ypoBHsi B 11 Kjlacce OCyILeCTB/ISIETCS C YUETOM COJleprKaTesIbHbIX
MeJXTpe/IMeTHBIX CBsI3eii C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpauy ¥ TeXHOIOTHH.

MedscnpeOmemHble NOHAMUS, CBsSI3aHHbIE C W3YUYeHHWEM METO/[0OB HAyUHOTO IIO3HAHUS: SIBJIEHUE,
HayuHbli (akT, THUMOTe3a, (¢u3MUeckas BeJWUYMHA, 3aKOH, Teopus, HaO/oeHHe, SKCIIePUMEHT,
MO/Ie/TUPOBaHKe, MO/Ie/b, U3MEPEHHeE.

Mamemamuka: pellieHMe CUCTeMbl YpaBHEHW, TPUTOHOMeTpUuUecKue (YHKIMU: CUHYC, KOCHHYC,
TaHreHC, KOTaHreHC, OCHOBHOe TPUTOHOMETPUUeCKoe TOXKJeCTBO, BEKTOPbl M WX TPOEKLMH Ha OCU
KOODJMHAT, C/IO)KEeHHe BeKTOPOB, IIPOM3BOZAHBIE 3/eMeHTapHbIX (YHKUMWM, TIpU3HAKA 10A00us
TPeyToJIbHUKOB, OTpeZie/ieHHe TI/I0I[afH IVIOCKUX GUryp u obséma Tert.

FBuonozus: JJIEKTPUUECKHE SABJIEHUS B >KHUBOM rnpupozje, KojiebaTe/IbHbIe ABH)KEHHsA B >KMBOM rnpupozje,
OITTUYECKHe SIBJIeHHUS B XKUBOU npupozje, ,ILEIL/'ICTBI/IE pagraliii Ha )XHMBbI€ OPraHU3MBbI.

Xumus: CTpoeHHe aTOMOB M MOJIeKyJ/, KpUCTaJ/iMueckas CTPYKTypa TBEDABIX Tes, MeXaHU3Mbl
00pa3oBaHus KPUCTA/UTAYeCKOU PEIIETKH, CTIeKTPAIbHBINA aHau3.



I'eoepachpus: MarHUTHBIE T0JIFOCA 3eMJIH, 3a/1€)KU MarHUTHBIX Py, (OTOCHEMKA 3eMHOM TTOBEPXHOCTH,
rpe/icKa3aHue 3eMJIeTPSICeHUH.

TexHos02usA: TAHUW 3JIEKTPOTIEpe/iau, TeHepaTop IepeMeHHOTO TOKa, 3JeKTPOABWUIaTe/lb, WHAYKIVOHHAS IeYb,
paziap, paJMONPUEMHHUK, Te/leBU30p, aHTeHHa, TejedoH, CBY-meub, NMpPOEKIMOHHBIN ammapaT, BOJOKOHHAs OIITHKA,
conHeuHast Oarapest.

IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHHSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mnpegmera «@u3nka» Ha ypoBHe cpeznHero o6iiero obpa3oBaHusi (06a30BbIi
YPOBEHb) /I0/DKHO 00ECIeUuThb AOCTWKEHWEe C/IeAYIONIMX JIMYHOCTHBIX, METArpeJMeTHBIX U TPeJAMETHbBIX
obpa3oBaTe/ibHbIX Pe3y/bTaToB.

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pPe3y/IbTaThl OCBOEHUST yueOHOTO TipeaMeTa «DU3nKa» JO/DKHBI OTPaXKaTh TOTOBHOCTh U
CNoCOOHOCTh 00YyYarIIUXCs PYKOBOJCTBOBATHCSI C(OPMUPOBAHHOW BHYTpeHHel TM03ULMel JUYHOCTH,
CHCTEMOM 1|eHHOCTHBIX OpUEHTAalWii, TIO3UTHUBHBIX BHYTPEHHUX YyOeXIeHWH, COOTBETCTBYIOIINX
TPaJULIMOHHBIM LIEHHOCTSIM pOCCHICKOro 0O0IIlecTBa, pacliMpeHHe >KU3HEHHOTO OIbiTa U OMbITa
JlesITe/IbHOCTU B TIpOLiecce peaju3aliid OCHOBHBIX HarpaB/eHH BOCIWTATeIbHOMN [esTellbHOCTH, B TOM
yKC/ie B YacTH:

1) rpa)KaaHCKOro BOCIIUTAHHUSA:

Cc(OPMHUPOBAHHOCTh FPAXKAAHCKOW TIO3UIIMK 00YYaroIerocs Kak akTHBHOTO U OTBETCTBEHHOT'O U/ieHa
POCCHICKOTO 00IIIeCTBa;

MpUHATHE TPAaAWULIMOHHBIX O6H.[€‘-IEJ'IOB€‘-I€CKI/IX FT'YMaHHUCTHYECKUX U NEMOKPAaTUUECKHUX HEHHOCTEﬁ;

TOTOBHOCTb BECTH COBMECTHYIO ZIeTeJbHOCTh B MHTEPeCaxX rPakJaHCKOTo OO0IecTBa, yuaCcTBOBATh B
caMoyTipaB/ieHUY B 00pa3oBaTebHOW OpraHu3aliiu;

ymMeHue B3&HMO,[[€I>1CTBOB&1TB C COUHUA/IBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX (byHKI_H/IHMI/I n
Hd3HaUeHHeM;

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM JiesiTe/IbHOCTH;
2) IaTPUOTHUYECKOr0 BOCTIMTAHUA:
c(hOpMHPOBAHHOCTb POCCUMCKOM rpaXkIaHCKOM UIeHTUUHOCTH, MaTPUOTHU3Ma;

[[EHHOCTHOE OTHOILIEHHEe K TOCYJAPCTBEHHBIM CHMBOJIaM, [OCTHKEHUSIM POCCUHCKHUX YUEHBIX B
obmacty GU3NKKU U TEXHUKH;

3) IyXO0BHO-HPABCTBEHHOr'0 BOCIIUTAHHUSA:



chOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TOBeJeHMUS;

CIIOCOOHOCTh OLIeHMBATb CHUTyallUlI0O W TMPHWHHWMATb OCO3HdHHBIE DpelleHrs, OPHUEHTHPYACh Ha
MOpa/IbHO-HPABCTBEHHbI€ HOPMbI U IIéHHOCTH, B TOM 4UHCJ/ie B AeATe/IbHOCTHU yqéHOFO;

OCO3HaHMe JINYHOTO BK/Ia/ia B TIOCTPOEHNE YCTOMUMBOTO OyyIero;
4) 3cTeTHYeCKOro BOCIIUTAHUA:

3CTeTUYeCKOe OTHOLIIeHHe K MUPY, BK/IIOUasl 3CTETHKY HayYHOTO TBOPUECTBA, MPUCYIIero pusnyeckou
HaykKe;

5) TPyA0BOr0 BOCIIUTAHHA:
VHTepeC K pa3/lMuHbIM cdepaM Npo(eCcCUOHATBHOW JesTeNbHOCTH, B TOM YHC/Ie CBSI3aHHBIM C
¢U3MKON M TEeXHUKOW, YMEHHWe COBepIIaTh OCO3HAHHBIM BBIOOP Oyayieil mpodeccHu W peanru30BbIBATh

COOCTBEHHBIE )KU3HEHHbIe I1/1aHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHMIO ¥ camMoobOpa30BaHMIO B 06/1aCT (DHM3MKU Ha TIPOTSHKEHUU
BCeH KU3HHU;

6) 3K0/10rMYecKoro BOCIIUTAHHUSA:

chopMHUPOBAHHOCTEL IKOJIOTMUECKOW KYJ/IBTYPbl, 0CO3HaHWE I/I00aMbHOTO0 XapakTepa 9KOJOTHUeCKHUX
npobJiem;

MJIaHUPOBAaHWE W OCYLECTB/AEHUE [eWCTBUM B OKpYXKAloOLlel cpefie Ha OCHOBE 3HaHUS Liesiel
YCTOMUMBOTO Pa3BUTHS Ye/IOBEUECTBa;

pacivpeHye OIbITa JAesATeJbHOCTH SKOJ0rMUYecKol HarpaB/ieHHOCTH Ha OCHOBe UMEROILMXCsl 3HaHUM
1o Qusuke;

7) leHHOCTH Hay4YHOI'0 MO3HAHUSA:

cpOpMUPOBAHHOCTb MMPOBO33DEHMs], COOTBETCTBYIOIEIO COBPEMEHHOMY YDOBHIO  Da3BUTHS
(u3nyeckoil Hayku;

OCO3HaHWe L[[eHHOCTH Hay4HOM [esTeJbHOCTH, TOTOBHOCTb B TIpoLlecce U3ydyeHUs (HU3KKU
OCYILeCTBJISITh TIPOEKTHYIO M UCC/Ie/I0BaTeTbCKYIO eTe/IbHOCTh MHAWBU/yalbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

ITo3HaBaTe/IbHBIE yHHBePCa/IbHbIE yUeOHbIe /[eHCTBUA
Ba3oBbie joruyeckue JeiCcTBHS:
CaMOCTOSITe/TbHO (hOPMY/IMPOBATh M aKTya/lTU3UPOBaTh MPo0JieMy, pacCMaTpUBaTh €€ BCeCTOPOHHE;

orpenesdaTh Le/in OedTe/IbHOCTH, 3a/ldBaTh ITapaMeTPhI U KPUTEPHUH UX NOCTUIKEHUS,;



BBISIBJIATE 3dKOHOMEPHOCTH U ITPOTHUBOPEUHSA B paCCMATPHUBAEMBIX (bI/I3I/IIIECKI/IX AB/I€HUAX;

pa3pabaTbiBaTh IUIaH pelleHus] MpobjeMbl C y4YéTOM aHaau3a MMEROLMXCSl MaTepuajbHbIX U
HeMaTeprabHbIX peCypCoB;

BHOCHUTb KODPEKTHBLI B AeATEJIbHOCTb, OL€HUMBATL COOTBETCTBHME pe3y/IbTAaTOB Le/AM, OLI€EHMBATbH
pUCKH HOCJIE,Z[CTBI/Iﬁ AedaTe/IbHOCTH;

KOOP/IMHUPOBATh U BBITIOJIHATL pab0Ty B YC/IOBUSIX peasibHOTO, BUPTYaJbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/IeNCTBYSI;

pa3BUBATh KpeaTHBHOE MBIIIIJIEHHe TIPY PellieHNH )KU3HeHHbIX 1pobiem.
Ba3oBble ucciiefoBaTe/1bCKHe felHCTBHA:

B/IaZIeTh HaAyYHOUM TePMHUHOJIOTHEH, K/TFOUeBBIMU MTOHATHSMH ¥ METO/laMU (PU3NUeCKOl HayKH;

B/IaZieTh HaBbIKAMH Yy4yeOHO-MCC/IeI0BaTe/IbCKOW M TPOEKTHOUW [esTeNbHOCTU B 00mactu (DU3MKH,
CIIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITe/IbHOMY IOMCKY MeTOZIOB peIlleHHsl 3a7jau (hHU3HUecKoro
CoZiep>KaHus1, PUMEHEeHHUI0 Pa3/InUYHBIX METO/IOB MTO3HAHMS;

B/IQ/IeTb BUJAMH  [IeATeJIbHOCTH [0 TIOJIyUeHHWI0 HOBOTO 3HAHWs, €ro WHTepIpeTaryy,
rpeoOpa30BaHUI0 ¥ TIPUMEHEHUIO B Pa3/IMYHBIX YUeOHBIX CUTYaLUsiX, B TOM UHKC/Ie TIPH CO3ZaHUM YUeOHbIX
TIPOEKTOB B 00/1aCTH (PU3UKHY;

BBISIB/IITb TIPUYMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTya/lM3UpOBATh 3afilady, BBIIBUTaTh THIIOTE3y eé
pellleHus], HAaXOAWTh apryMeHTbl /i [l0Ka3aTeJbCTBa CBOMX YTBEP)K/AEHWH, 3aJaBaTh MapameTpbl M

KpUTEPUH pellleHus;

dHa/IU3WPOBATL IIO/TyU€HHBIE B XOJe€ peleHrsd 3a4da4d pe3y/bTdTbl, KPUTHUYECKH OLI€EHHMBATb HX
JAOCTOBEDHOCTD, IIPOrHO3MPOBATH M3MEHEHNHE B HOBBIX yC/IOBUAX;

CTaBUTb U (OPMYJTPOBaTH COOCTBEHHBIE 33/jaull B 00pa30BaTeIbHOU ieaTe/IbHOCTH, B TOM YKC/Ie TIPU
H3yueHuH (PU3MKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OL[eHUBATh TIPUOOPETEHHBIN OTIBIT;

yMeTb TIepeHOCUTD 3HaHUS 10 (GU3UKe B MPAKTUUECKYI0 00/1aCThb )KU3HE eI TeTbHOCTH;

yMeTb UHTETPUPOBATh 3HaHUS U3 Pa3HBIX MMPeJIMEeTHbIX 00/1acTel;

BBI/[BUTATh HOBbIE HIeH, Tpe/ijlaraTh OPUrMHAbHbIE TTOJX0bI U PelleHus;

CTaBUTh MPOOIEMBI U 33/lauM, [I0TyCKaroll[le albTepPHaTUBHbIE PelleHusl.
Pabora c undopmarueii:

B/Ia/IeTh HaBbIKAMU MOMy4YeHUss WHGopMaluu (HU3UUeCKOT0 CO/lep)KaHHs U3 MCTOYHUKOB pPa3HBIX
THUIIOB, CAMOCTOSITEJTbHO OCYILeCTBJISATh TIOUCK, aHa/In3, CUCTeMaTH3alvi0 U WHTeprpeTaluo uHhopMaru
pa3/IMUHBIX BUZOB U (hOPM Tpe/ICTaB/IeHMS;

OL|eHMBaTb JOCTOBEPHOCTb MH(OpMaLK;

HCITI0/Ib30BATH CpeACTBd HH(bOpMaL[I/IOHHbIX N KOMMYHHKAIIMOHHBIX TEXHOJIOTUA B peleHnun
KOTHUTUBHBIX, KOMMYHHWKATHBHbLIX W OPTdHHU3dIJMOHHBIX 3a[d4 C CO6JII-O,E[€HI/I€M TPEGOBaHI/Iﬁ 3ProHOMHKHU,



TEXHUKA 0e30MacHOCTH, TUrMeHbl, pecypcocOepe)keHHsi, TIPaBOBBIX M 9STHUECKMX HOPM, HOPM
rMH(OpMaLIMOHHOM 6e3011acHOCTH;

COo3/jaBaTb TEKCTbl (PU3MUECKOr0 COJiepXKaHWsl B pasIMuHbIX (hopMaTax C yuéTOM Ha3HauyeHust
vHOpMaLMK U LiefIeBOM ayAIMTOPUU, BbIOMpasi ONTUMasTbHYI0 (hOpMYy TpeJcTaB/ieHusl U BU3yaIu3alivu.

KoMMyHHUKaTHBHbIe YHUBepCa/IbHbIe YUeOHbIe JeHCTBHA:
OCYILLeCTBJISITh 001jeHre Ha ypoKaX (PM3MKH U BO BHEYDOUHOU J1esITe/TbHOCTH;
pacrio3HaBaTh NPeANOChIIKY KOHGIUKTHBIX CUTYaLUil U CMSITYaTh KOH(JIUKTHI;
Pa3BEPHYTO U JIOTUYHO MU3/1araTh CBOO TOUKY 3pEHMs C UCII0/Ib30BaHUEM 513bIKOBBIX CPE/ICTB;
TIOHMMAaTh Y UCIO/Ib30BaTh MPeMMYIL{eCTBa KOMaH{HON U MHMBUYyalbHON paboThI;

BbIOMpATh TEMATHUKY W METO/bl COBMECTHBIX ZIeMCTBUM C yUETOM OOL[UX UHTEPeCOB U BO3MOXXHOCTeH
KaKJJ0r0 ujeHa KOJJIeKTHBa;

NIPYHUMATh LeJId COBMECTHOM JlesTe/IbHOCTH, OPraHM30BbIBaTh U KOOPAWHUPOBAThH JEHCTBUS IO eé
JIOCTVDKEHUIO: COCTaBJ/ISITh TJ1aH [IeHCTBUM, pacripe/ieNiaiTh POJid C YYETOM MHEHUM Y4aCTHUKOB, 00CYX/aTh

pe3yJ/ibTaThl COBMECTHOW paboThI;

OL|eHMBaTb KayeCTBO CBOEr0 BK/I3Ja M Ka)KJOT0 yuaCTHHMKA KOMaHJbl B OOIIMi pe3y/nbTaT IO
pa3paboTaHHBIM KpUTEPUSIM;

rpe/ijiaraTb HOBbIE TIPOEKTHI, OLIEHUBAaTh U/leUd C MO3ULMHU HOBU3HBI, OPUTMHATLHOCTH, MPAaKTUUeCKOU
3HAUYMMOCTH;

OCYLIEeCTB/IATL TIO3UTHUBHOE CTpaTerndyeckoe TIIoBeJeHHMe B Ppd3/IMUHBIX CUTydlUAX, TIPOSB/IATH
TBOPUYECTBO U BOO6p8)K€HI/Ie, OBITH HWHULIMaTHBHBIM.

PerynaTHBHBIE YHUBepPCa/IbHbIE yUeOHbIe JefiCTBHS
Camoopranusanus:

CaMOCTOSITEJTBHO OCYIIECTB/ISATh T03HABATe/IbHYIO ZeITeIbHOCTh B 00/1aCTH (PU3UKU U aCTPOHOMUH,
BBISIBJIATH MIPOOJIEMBI, CTaBUTh U (POPMYJ/IMPOBaTh COOCTBEHHBIe 3a/jauy;

CaMOCTOSITe/TbHO COCTaB/ISITh I/1aH PEeLeHUs] PAaCUETHBIX M KaueCTBEHHBIX 3a7lau, I/1aH BbIMIOIHEHUS
MPaKTHUeCKOi paboThI C yUETOM MMEIOLUXCS PeCypCOB, COOCTBEHHBIX BO3MOYKHOCTE! U MPeATIOUTeHH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsiM;
PaCIIMPSITh paMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBe JIMUHBIX MpeTIoUTeHu;
JleiaTb 0CO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTD 3a pellleHue;

OLIeHMBaTh MPUOOPETEHHBIN OTIBIT;



Croco6CcTBOBaTh POPMUPOBAHUIO U TIPOSIBJIEHUIO DY AULIMU B 00/1aCTH (PU3UKH, TIOCTOSTHHO TTOBBIIIATh
CBOI 00pa30oBaTe/bHBIN U KYJIbTYPHBINA YPOBEHb.

CHMOKOHTPOJ’IL, 3MOHI/IOHaﬂbeIﬁ HHTEe/1/IeKT:

JlaBaTh OIIEHKY HOBBIM CUTYalWsiM, BHOCUTh KOPPEKTHBHI B [1eSITEJIbHOCTh, OIleHWBaTh COOTBETCTBHE
pe3yJIbTaToB LeJisiM;

B/1IaJ€Tb HdBBIKAMH I03HABATEe/IbHOMN peq)JIeKCI/II/I KdaK OCO3HdHHUA COBepIlIdeMbIX AEﬁCTBHﬁ n
MBIC/IMTEJ/IBHBIX TIPOLIECCOB, UX DE3YyJ/IbTATOB U OCHOBaHHﬁ;

UCIT0/b30BaTh MPUEMBI PeqIeKCHU [IJIs OLIEHKU CUTYaLiH, BbIOOpa BEPHOTO PEIIeHus;

yMeTb OLIeHMBATh PUCKA U CBOEBPEMEHHO IMPUHHUMATh PEILeHHs TI0 UX CHIKEHHIO;

MIPUHUMATb MOTHBBI ¥ apT'YMEHThI [PYTHX TIPH aHa/TU3e pe3y/bTaToB [eSITebHOCTH;

NIpUHUMATD Ce0si, MOHUMast CBOM HeIOCTaTKH U JOCTOMHCTBA;

NIPUHHUMAaTh MOTHMBBI M apI'YMEHTBI IPYTHX TPU aHA/IH3e Pe3y/IbTaToOB [esATe/IbHOCTH;

NPU3HABaTh CBOE TPABO U MPABO APYTHX Ha OIIHOKH.

B rmipoiiecce OCTH)KEHHUsSI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHHsI TIPOrPAMMBI 10 (DU3WKe /it YPOBHS
cpenHero o0Omero obpa3oBaHus y OOYyUarOIIUXCS COBEPIIEHCTBYETCS 3MOIMOHATBbHBIA HWHTEJIEKT,

ripe/rioararlyii chopMUPOBaHHOCTb:

CaMOCO3HaHHs, BK/IIOYAIOIIEr0 CHOCOOHOCTH TOHWMATh CBOE SMOLIMOHAIBHOE COCTOSIHHWE, BUJETh
HarpaB/IeHUs] Pa3BUTHSI COOCTBEHHOW IMOIMOHA/IBHOM Cdephl, ObITh yBepEeHHBIM B cele;

CaMOpeEry/JMpoBaHMs, BK/IHOUAIOIIEr0 CAMOKOHTPOJIb, YME€HHE TMPUHUMATL OTBETCTBEHHOCTH 3d CBOé
[oBeJeHue, CII0COOHOCTh dJIdlITUPOBATHCA K SMOLIMOHA/IbHBIM M3MEHEHUSAM U TIPOSBJIATH FI/I6KOCTb, OBITE

OTKPBITBIM HOBOMY;

BHYTDEHHEﬁ MOTHBAIHH, BK]'Im‘-IaIDH.[ﬂZ CTpemMmJ/ieHHMe K OOCTHXXE€HHUIO Le/M U YyCIiexy, OINTHUMHU3M,
WHHUIIUATUBHOCTDb, YMEHNE AEﬁCTBOBaTL HUCX0/Jd U3 CBOUX BOSMO)KHOCTEﬁ;

IMIIATHH, BK/IIOUAIOILeH CITOCOOHOCTh MOHMUMATh SMOLIMOHAbHOE COCTOSIHUE APYTUX, YUUTHIBATh €ro
TIPY OCYIIeCTBJIEHUH 00IIeHus], CTOCOOHOCTh K COUYBCTBHIO U COTIEPEKMBAHUIO;

COI[MA/IbHBIX HABBLIKOB, BKJIFOUAOLIUX CMOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C JPYTUMH JIIOJbMH,
3a00TUTBCS, TIPOSIBJISITH UHTEPEC U pa3pelnaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily obyuenusi B 10 Kjacce npegMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI OTPaXKaTh
Cc(hOpMHUPOBAHHOCTh ¥ 00YUarOIIUXCS YMEHUI:



JIEMOHCTPUPOBaTh Ha IMpuUMepax pojib U MecTo (U3UKM B (DOPMHUPOBAHWM COBPEMEHHOM Hay4YHOMH
KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHON TeXHUKU U TeXHOJIOTUM, B TIPAKTUUECKOM /leATeTbHOCTH JIto/lel;

YUWTBIBaTh TpaHULIbl TPUMEHEHUs U3yueHHbIX (U3NUeCKUX MoJe/leli: MaTepuasbHasi TOUKa,
VHeplMasbHas CUcTeMa OTcuéTa, abCco/IOTHO TBEpJOe Teso, WjeanbHbIM Ta3, MOJeNyd CTPOeHHs! rasos,
JKUJIKOCTel 1 TBEP/bIX TeJl, TOUeUHbIA 3/1eKTPUUYEeCKU 3apsi/i MY pelleHny GU3NUecKrx 3ajau;

pacrnosHaBath (pr3nvecKue siBIeHHs (Mporjecchl) M OOBSCHATH MX Ha OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKY/ISIPHO-KMHETUUECKOW TeOpuu CTPOeHMs BellleCTBA U 3JIeKTPOJWHAMUKU: DaBHOMepHOe W
PaBHOYCKODeHHOe TpSIMOJIMHEeHHOe [BIDKeHHe, CBOOO/HOe TaJieHHe TeJsl, JIBIDKeHHe I0 OKPY)KHOCTH,
WHepLYsi, B3auMo/ielicTBre Tes, quddy3susi, OpOyHOBCKOe [BU)KEHUE, CTPOEHUE XKUIKOCTeH U TBEPABIX TeJl,
n3MeHeHHe 00b&Ma Tes MpY HarpeBaHUM (OXJIaXK/I€HWH), TETUIOBOe PaBHOBeCHe, MCIapeHue, KOH/eHcarys,
nJiaBjieHWe, KpUCTasIM3aliusi, KUIeHWe, BIaKHOCTb BO3/yXa, TOBbILIEHWe [aBleHUs] Ta3a TIpU ero
HarpeBaHWM B 3aKpbITOM COCyJle, CB3b MeXJAy IlapaMeTpaMu COCTOSIHMSI rasa B M30IpoLeccax,
3/1eKTpU3aLys TeJl, B3aUMO/IeliICTBHE 3apsifiOB;

OTNMUCHIBaTh MeXaHWuUeckoe [JBIDKeHHWe, WCMOMb3ys (u3nueckre BeUUWHBL: KOOpAMHATA, MyTh,
repeMelljeHle, CKOpPOCTb, YCKOpeHWe, Macca Teja, CWla, WUMIY/IbC Tejla, KWHETUUeCKas SHeprus,
MOTEHIMa/IbHasE SHEeprusi, MexaHWueckass paboTa, MeXaHWUecKash MOIIHOCTb, TMPH OIMMCAHWM TPABHILHO
TPAaKTOBaTh (PU3NUECKUM CMBIC/T WCII0/Ib3yeMbIX BeMUWH, WX 0003HaueHWs W e[WHHI[bl, HaXOJUTh
(hopMyibl, CBSI3bIBaOIIME JAaHHYIO (PU3NUECKYIO BeJTMUUHY C [PYTUMU BeJTMUMHAMU;

OTMChIBaTh W3yUYeHHble TeIJIOBble CBOMCTBA Tel U TeIVIOBble SIB/IEHUS, UCMONb3ys (u3nuecKre
Be/IMUMHBL: [jaB/leHWe rasa, TeMIlepaTypa, CpefiHsli KWUHeTHYeCKas SHeprusi XaoTHUeCKOro /[IBWKeHMUs
MOJIeKyJI, CpeJHeKBaJjpaTUUHasi CKOPOCTb MOJIEKYJ/l, KOJIMUeCTBO TeIUIOThI, BHYTPeHHssI SHeprus, pabora
rasa, Ko3(G(UIMeHT I0Je3HOr0 [eMCTBUS TeIUIOBOrO JBUraTesisl; NPU OMMCAHUM TPaBUIBHO TPaKTOBAThb
¢u3nueckuii CMBIC/I HWCTIO/B3yeMBIX BeJIWYMH, WX O0O3HaueHWs W e[WHUIIbI, HaxOAWUTb (OPMYJIBI,
CBSI3bIBAOLLME JJaHHYIO (PU3MYECKYH0 BeJIMYKMHY C APYTUMU BeJIMUMHAM;

OMKChIBaTh M3y4YeHHbIe 3/IeKTpUYeCcKre CBOMCTBA BellleCTBA U 3/IeKTPUUECKHe sIBjIeHUs (IIpOLecchl),
WCTOMb3ysl (pU3NUecKue BeTUUYMHBI: 3JIeKTPUUYECKUN 3apsif, 3/eKTpUYecKoe I10Jie, HalpsKEHHOCTh I0JIs,
MOTeHLMan, pa3HOCTb IIOTEHLMAasoB; IPU ONMCAHUM IPaBWIbHO TPAaKTOBAaTh (PU3MUECKUA CMBICI
WCTI0/Ib3yeMbIX BeJMUMH, WX 0003HaueHWs W e[VHUIIbI; YKa3blBaTh ()OPMYJIbl, CBSI3bIBAIOIIME [aHHYIO
(h131UeCcKyro BeJIMUMHY C APYTMMU BeJTMYMHaMUY;

aHa/IM3UpOBaTh (hU3UUeCKHe MPOLIeCChl U SIBJIEHUS, WCIOJb3ysl (U3nyeckue 3aKOHbI U TIPUHLIUIIBL:
3aKOH BceMupHOro TsiroteHus, I, IT u Il 3akoHbl HblOTOHA, 3aKOH COXpaHeHUsI MeXaHW4YeCKOW SHepruu,
3aKOH COXPaHEeHHs UMITYJ/IbCa, PUHLUIT CYTIepPIIO3ULIMK CUJI, TIPUHLIUIT PaBHOIPaBUsl UHEPLIMAIbHBIX CUCTEeM
0TCuéTa, MOJIEKY/ISIPHO-KUHETUYEeCKYI0 TEeOpHI0 CTPOEHMs BellleCTBa, ra30Bble 3aKOHbI, CBSI3b CpejHel
KUHETHUECKOW SHEPrMU TeTUIOBOTO [JBW)KEHUS MOJIEKY/l C abCOJIFOTHOW TemIiepaTypoi, TepBbIi 3aKOH
TepMO/IMHAMUKY, 3aKOH COXPaHeHUs »>JIeKTPUYeCKOro 3apsza, 3akoH KysioHa, mpu 3TOM pas3nnuaTh
CJIOBECHYIO (OPMY/IMPOBKY 3aKOHa, €ro MaTeMaTHueCKOe BbIpaKeHWe W YCI0BUsl (TpaHUIlbl, 00J/1acTH)
MPUMEHUMOCTH;

0OBSICHSITH OCHOBHBIE TIPUHLIUIBI ZIeMCTBUSI MallliH, TIPUOOPOB U TeXHUYECKUX YCTPOWCTB; pa3/inyaTh
yCJ10BUsI X 0€301acHOT0 MCI0/Tb30BaHUS B TIOBCEIHEBHOU YKU3HU;

BBINOJIHATh SKCIIEPUMEHTHI 110 UCC/IeIoBaHUI0 (M3UUeCKUX SIBJIEHUI M TIPOLIeCCOB C MCII0/Ib30BaHUEM
MPSIMBIX W KOCBEHHBIX W3MEPEHWH, MpU 3TOM (OPMY/IMPOBaTh MpoO/eMy/3aauy W THUIOTe3y yueOHOro
JKCIIepUMeHTa, CoOWpaTh YCTaHOBKY W3 TIPe/JIOKeHHOTO 000py/0BaHUs, TIPOBOJUTb ONBIT |
(hopMynMpoBaTh BHIBO/IbI;

OCYLIEeCTBJIATb TIpAMBIE W KOCBEHHbBIE HW3MEPEHUA (fl)I/I3I/ILIeCKI/IX BE€J/IMYWH, TIIpU 3TOM BbIGI/IpaTI:
ONTHUMAaJILHBIM CII0C00 HN3MepeHHs U MCII0/Ib30BaTh M3BECTHBIE METOAbI OLIEHKH HOFPEHJHOCTEﬁ I/I3MEPEHI/H>'I;



WCC/Ie[0BaTh 3aBUCMMOCTA MeXJy (U3MYeCKUMM BeJIMUMHAMM C HCIOJb30BaHUEM TPSIMbIX
M3MepeHU, TIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCUPOBaTh pe3y/bTaThl MOTYUYEHHON 3aBUCUMOCTH
(bu3nYeCcKUX BeJTMUMH B BU/le TaO/u1] ¥ rpadMKOB, [ie/iaTh BHIBO/BI TI0 Pe3y/IbTaTaM UCC/Ie0BaHus;

cobmogath TipaBuia 6e3omacHOro TpyJa TpH TIPOBeJeHUM HCC/Ie[IoBaHUM B paMKax ydeOHOTo
JKCIIepUMeHTa,  y4eOHO-WCC/Ie[oBaTe/IbCKOW W TIPOEKTHOW  JIeSTeIbHOCTH  C  WCIOJIb30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB U labopaTopHOT0 000pYZ0BaHUS;

pellaTh pacuéTHbIe 3a/lauM C SIBHO 3a[jaHHOW (PM3UYeCKOU MOJe/IbIO, UCIIOMb3Yys (pr3UUecKre 3aKOHBI
Y TIPUHLWIIBI, HA OCHOBE aHa/IM3a YCJIOBHUS 3a[aul BbIOMpaTh (GU3MUYECKYI0 MOJie/lb, BIAEITh (pr3ndeckre
BeJIMYMHBI U (OPMYJIbl, HEOOXOJUMbIe i €€ pelleHus, MPOBOJUTh PACUEThl M OLIEHHWBAaTh PeasbHOCTh
T0JTyYeHHOT0 3HaueHUs1 (Pr31YeCKOl BeJIMUMHbI;

pellaTb Ka4eCTBEHHbIE 3aJa4M: BbICTDAUBATL JIOTUUECKHW HEIMMPOTUBOPEUYMUBYHO LIETIOUKY paccym,quHﬁ
C OHOpOﬁ Ha M3yU€HHBIE€ 3dKOHbI, 3dKOHOMEPHOCTHU U Cl)I/I3I/I‘-IeCKI/Ie SABJI€HUA,

WCTIO/Mb30BaTh TIPU peIIeHWH Y4eOHBIX 3a/lau COBpeMeHHble WH(OPMAIMOHHBbIE TEXHOJIOTHUU [IJIsI
MOUCKA, CTPYKTYPUPOBAHHUS, WHTepIpeTaliud W TIpeAcTaBleHHsi y4yeOHOW U HayuHO-TIOIYJISPHOM
vHbOpMallMK, TIOJNyUeHHOW W3 pa3/IMYHBbIX HWCTOYHUKOB, KPUTUUECKW AaHAIM3MPOBATh I0y4aeMyto
H“H(OopMaluio;

TIPUBO/IUTL TIPUMEpPbl BK/aJa POCCUMCKUX U 3apyDOeXHbIX YuéHbIX-(DU3WKOB B pa3BUTHE HayKW,
00bsICHEHHe TTPOLIeCCOB OKPY’KAIOIIero MUpPa, B pa3BUTHE TEXHUKH M TEXHOJIOTUH;

WCTIO/Mb30BaTh TeOpeTHUeCKHWe 3HaHWs 10 (u3MKe B TOBCEJHEBHOW >XM3HU [ obecrieueHUs
6e3omacHoCTH Tipu obpallieHny ¢ IpUOOpPaMy U TEXHUUECKUMH YCTPOUCTBAMM, [I/isi COXPAHEHUS 37I0POBbsS U
Co0JTrO/IeHNST HOPM KOJIOTHUYeCKOT0 TIOBeZIeHHsT B OKpY Karolllel cpejie;

paboTaTh B TpyIiNe C BBIMOJHEHUEM pa3/UYHbIX COLMAIbHBIX POJIeH, MIaHUpPOBaTh PaboOTy TPYIIIbI,
pallMOHANBbHO pacrpeienissTh 0053aHHOCTH W TUIAHWPOBATh /IeATEIbHOCTh B HECTAHZAPTHBIX CHUTYAIUsX,
a/leKBaTHO OLIeHHBaTh BKJIaJ] Ka’KJJ0r0 U3 YYaCTHUKOB I'PYTIILI B pellieHre pacCMaTpyUBaeMoit po0ieMbl.

K koHiy obyuenusi B 11 Kiacce rnpefMeTHble pe3y/bTaTbl Ha 06a30BOM ypOBHe [O/DKHBI OTpa’kaTh
c(OpMUPOBAHHOCTD y 00YUAIOLMXCS YMEHHH:

JIEMOHCTPUPOBaTh Ha IMpuUMepax pojib U MecTo (U3UKUM B (HOPMHUPOBAHWM COBPEMEHHOM Hay4YHOMH
KapTUHBI MUPA, B Pa3BUTUM COBPEMEHHOW TeXHUKU W TeXHOJIOTHM, B MPaKTUUEeCKOW AesaTeTbHOCTH Jtojiel,
11€JIOCTHOCTb U eJUHCTBO (h13UUeCcKoW KapTUHbI MHUPa;

YUUTBHIBaTh TPaHULbl NPUMEHEHHsI U3yUeHHbIX (U3NYeCKUX MOJefell: TOUYEUHBIM 3/1eKTpUYeCcKuil
3apsif, Jiyd CBeTa, TOUEeUHbIM UCTOYHUK CBETa, si/lepHasi MOJe/ib aTOMa, HyK/IOHHasi MO/leJib aTOMHOTO sifipa
TIpU pellieHrH (r3UUecKrx 3aay;

pacrio3HaBaTh (u3Mueckue siBjieHUs (TIPOLeCCbl) W OOBSICHATH MX Ha OCHOBe 3aKOHOB
3/1eKTPO/IMHAMUKHN U KBaHTOBOM (DM3UKU: 3/1eKTpUYecKast IPOBO/IMMOCTb, TEIVIOBOe, CBETOBOE, XUMUYECKOe,
MarHUTHOe [IeMCTBUSI TOKA, B3aWMOJIeMCTBHe MAarHUTOB, 3JeKTPOMarHWTHas WHAYKLWS, [elcTBUe
MarHUTHOTO TIOJIsI Ha TIPOBOJHUK C TOKOM M JIBVDKYILIMICS 3apsifi, 3IeKTPOMAarHUTHbIe Koe0aHusi U BOJTHBI,
MpSIMOJIMHEMHOe DPacIipoCTpaHeHHe CBeTa, OTpakeHue, TpesiomyieHue, WHTepdepeHLus, AAGpaKLUs U
TroJisipu3alusi CBeTa, Jucrepcusi cBeTa, (oro3nektpuueckuii 3¢ddekt (poTtosaddekT), cBeToBOe [aBieHUe,
BO3HUKHOBEHUe JIMHeuyaToro CriekTpa aToMa BoJi0pO/ia, eCTeCTBeHHast ¥ UCKYCCTBeHHasi paZlIu0aKTUBHOCTb;



OMHWChIBaTh MW3yYeHHble CBOWMCTBA BellecTBa  (9/€KTpUYECKHEe, MarHUTHble, OINTHYeCKUe,
3/1eKTPUUECKYH0 MPOBOAUMOCTb PA3/IMUHBIX CPeZ) M 3/1eKTPOMAarHUTHLIE siBJeHUs (TIPOLieCChl), UCTOb3Ysi
(ur3nueckre BeTMUMHBI: 3/IEKTPUUECKUN 3aps], CWia TOKa, 3/IeKTPUUeCcKoe HampsyKeHue, 3/1eKTpUueckoe
COTIPOTHBJIEHWE, PA3HOCTh TOTEHIIMATIOB, 3/IEKTPOJABWXKYIIAs CUla, paboTa TOKa, WHAYKLMS MarHUTHOTO
nosisi, cuna Awmrepa, cuna JlopeHuja, UHAYKTUBHOCTb KaTyILKH, SHEPrysi 3/IeKTPUYECKOr0 U MarHUTHOTO
rojield, TepuojJ, U 4YacToTa KosiebaHWM B KosebaTeslbHOM KOHTYpe, 3apsiy M CWia TOKAa B TIpoLjecce
rapMOHUYECKUX 37IeKTPOMAarHWTHBIX KoseOaHWi, (JOKyCHOe pacCTOsiHWe W ONTWYecKas CHja JIMH3bI, TIPU
OTMCAaHWM TIPABWIBHO TPAKTOBaTh (PU3MUECKUM CMBIC/I HCTIONb3YyeMbIX BEIWYMH, WX 0003HAaueHUs U
eIUHULIbI, YKa3bIBaTb (hOPMYJIbI, CBSI3bIBAOLIME JAaHHYIO (PU3MUeCKyI0 BeJIMUMHY C [PYTUMU BeJIMUMHAMU;

OINUCBIBATE M3yUE€HHbLIE€ KBAHTOBLIE ABJIEHUA W TIPOLECCHI, HCIIOJb3Yys (bI/I3I/I‘-IECKI/Ie B@/IMYUYHMHBI:
CKOPOCTb 3/IEKTPOMATrHUTHBIX BOJIH, /IJIMHA BOJIHBI U YACTOTa CBe€Td, SHEPIUd W UMITYJIbC Cl)OTOHa, nepuon,
rnojsypacragd, SHeprusa CBA3M aTOMHBIX fA4ep, IMPU OMWMCAHUHW TIPABUJIBHO TPAKTOBATH (bI/I?»I/I‘-IECKI/Iﬁ CMBIC/I
HCII0JIb3yeMbIX BeJIMYHUH, HX obo3HaueHus u €AVHHNIbI, YKd3bIBATb Cl)OpMyJIbI, CBA3BIBAIOIME [1dHHYIO
(1)H3I/I‘-IECKyI-O Be€/IMYHHY C IPYTMMH Be/IMUMHAMU, BBIUNC/IATE 3HAYEHNE (1)I/I3I/I‘JECKOI‘;I BE€/IMYHHBI;

aHa/IM3UpOBaTh (pU3MUeCKre TMpPOLeCChl U SIBJEeHUs, UCIMOJb3ysi (r3uyecKre 3aKOHbI M TPUHLIUIIBL:
3akoH OMa, 3aKOHbI TI0C/Ie/I0BATE/IbHOTO M TIapasuie/IbHOTO COe/IMHEeHUs] TIPOBOJIHMKOB, 3aKOH [DKOyiisi—
JleH1ja, 3aKOH 3J/IEKTPOMarHUTHOM WHIYKLIWMH, 3aKOH TPSMOJIMHEMHOTO pacrpOCTpPaHeHUsi CBeTa, 3aKOHBI
OTpa)keHUsl CBeTa, 3aKOHbI TpeJiOM/eHUs] CBeTa, ypaBHeHHWe OWHINTeWHa /s (QoToddeKTa, 3aKOH
COXpaHeHMsl SHepruu, 3aKOH COXPaHeHMs HMIIy/bCa, 3aKOH COXPAHEHMsl 3/1eKTpPUYeCKOoro 3apsijja, 3akoH
COXpaHeHMsI MacCOBOTO YMC/a, MOCTyaThl bopa, 3aKOH paJjlioakTWBHOTO pacraja, TpH 3TOM pa3/inyaTh
C/IoBecHYIO0 (OPMY/IMPOBKY 3aKOHa, ero MaTeMaTHuecKoe BBIp&)KeHWe U YC/IOBHsS (TpaHMLbl, 0061acTi)
MIPUMEHHUMOCTWY;

oTipe/ie/isiTh HarpaB/ieHHe BeKTOpa MHAYKLWKA MarHUTHOTO MOJsi TPOBOAHUKA C TOKOM, CU/bI AmIiepa
u cusibl JIopeHia;

CTPOUTH U OMHCHIBATh U300pa’keHHe, Co3laBaeMoe MJIOCKUM 3epKajioM, TOHKOM JIMH301;

BBINOJIHATh SKCIIEPUMEHTHI 110 UCC/IeIoBaHUI0 (M3UUeCKUX SIBJIEHUI U NPOLIeCCOB C MCII0/Ib30BaHUEM
MPSIMBIX W KOCBEHHBIX W3MEPEHWIA: MPU 3TOM (OPMYJTHUpPOBaTh MpoOJieMy/3aiauy U TUIOTe3y yuyeOHOTo
JKCIIepUMeHTa, CoOWpaTh YCTaHOBKY W3 TIPe/JIOKEHHOTO 000py/0BaHUs, TIPOBOJUTb ONBIT |
(opMynMpoBaTh BHIBO/IbI;

OCYLIEeCTBJIATL TIpAMBIE W KOCBEHHbIE HW3MEPEHUA d)I/I3I/ILIeCKI/IX B€/IMYWH, TIIpU 3TOM BbIGI/IpaTI:
ONTHMAaJILHBIM CII0CO0 HN3MepeHHs U MCII0/Ib30BaTh M3BECTHBIE METOAbI OLIEHKH HOFPEHJHOCTEﬁ I/I3MEPEHI/H>'I;

VICC/IeJ0BaTh 3aBUCUMOCTH (DPM3MYECKUX BEJMUMH C MCIO/Ib30BaHUEM IPSIMbIX M3MEPEHUM: TPU 3TOM
KOHCTPYMPOBAaTh YCTaHOBKY, (DMKCUPOBATh pe3y/bTaThl MOJyUeHHOW 3aBUCUMOCTU (DU3NUeCKUX BeJIMUUH B
BU/ie Tabsuil ¥ rpadUKoB, /iesiaTh BBIBOABI 110 pe3yJibTaTaM MCC/iel0BaHuUs;

cobmogark mpaBWaa 0Oe30rmacHOro TpyZAa TNpU TIPOBeleHWH HWCC/Ie[0BaHUM B paMKax yueGHOro
JKCIlepriMeHTa,  yueOHO-HCCIe[0oBaTe/IbCKOM Y TIPOEKTHOW — AeATEeNbHOCTH € WCIOJIb30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB U labopaTopHOTro 060pyZ0BaHus;

pelllaTh pacuéTHBIe 33/lauM C SIBHO 3aJjaHHOW (hH3UUeCKOW MOJIesTbIo, UCTIOMb3ysl (pr3nuecKre 3aKOHbI
Y TIPUHLIMITBL, HA OCHOBE aHajM3a yCJIOBUs 3a/laudl BbIOUMpaTh PU3NUECKYI0 MO/IeJb, BbIENSITh (hHU3uUecKre
Be/IMUUHBI U (GOPMYJbl, HEOOXOAMMbIE /11 €€ pellleHHs], TTPOBO/IUTh PAaCUEThl U OIEHWBATh PeasbHOCTb
T0JIyYeHHOT0 3HaueHHs1 (U3UUeCcKoi BeTUUUHbI;

peliaTb Ka4eCTBEHHBbIE 3d/iaUM: BBICTPAWBATL JIOTUUECKKW HEIMPOTHMBOPEUMBYIO LIETIOUKY paCCy')K,ELEHI/Iﬁ
C OHOPOﬁ Ha U3yUeHHbIe€ 3dKOHbI, 3dKOHOMEDHOCTH U Cl)I/ISI/I‘-IECKI/Ie ABJIEHU,



WCII0/Ib30BaTh TIPY pelleHuM Y4yeOHbIX 3aJau CoBpeMeHHble MH(OpPMAalMOHHbIE TEXHOJIOTHU Ji/Is
MOWCKa, CTPYKTYPUPOBAHUS, WHTEpPNpPeTalui W TpeJCTaBlIeHuss Yy4eOHOM ¥ HayuyHO-TIOMYJISPHON
vHpOpMalLMK, TIOJyYeHHONM W3 pa3/MuHBbIX HCTOUHMKOB, KPUTUYECKH aHaAM3MpOBaThb IM0y4YaeMyro
vH(OopMaLIo;

OOBSICHATH TIPUHLIWIIBI AeCTBUSI MAIllMH, TPUOOPOB M TeXHUUECKHX yCTPOUMCTB, pa3nnyaTh YCIOBHS
1x 6e30MacHOro UCMo/b30BaHKs B [TOBCEJAHEBHOM KU3HY;

TIPUBO/IUTh TIPUMEpbI BKJ/aZla POCCUUCKUX W 3apyOe)KHbIX YuéHbIX-(DM3UKOB B pa3BUTHe HayKW, B
00bsICHEHHe TIPOLIeCCOB OKPY’KAIOIero MUpPa, B pa3BUTHE TEXHUKH M TEXHOJIOTUH;

WCTIO/Mb30BaTh TeOpeTHUeCKHWe 3HaHWs 10 (u3WKe B TOBCEJHEBHOW >XM3HU [ obecrieueHUs
6e3omacHoCTH TIpu obpalleHny ¢ IpUOOpPaMy U TEXHUUECKUMH YCTPOUCTBAMM, [Ijisi COXPAHEHHUS 37I0POBbsS U
Co0OUTr0/IeHNST HOPM KOJIOTUYeCKOT0 TIOBeZIeHHsT B OKpY Karolllel cpejie;

paboTaTh B TpyIiNe C BBIMOJHEHUEM pa3/UYHbIX COLMAIbHBIX POJIeH, MIaHUPOBaTh PabOTy TPYIIIbI,
pallMOHANBHO pacrpeienissTh 0053aHHOCTH W TUIAHWPOBATh /IeATEIbHOCTh B HECTAHZAPTHBIX CHUTYAIlUsX,
a/leKBaTHO OLIeHMBaTh BKJIaJ] Ka’KJI0r0 U3 YYaCTHUKOB I'PYTIILI B pellieHre pacCMaTpyUBaeMoil po0ieMsl.






TEMATNYECKOE IVNTAHUPOBAHUE

10 KJIACC
No HanmeHoBaHMe pa3fenoB N TeM Konn4ecTBo 4acoB :
n/n nporpamMmmel Bcer KoHTponbHble [pakTuyeckune C
0 paboThl paboThl
Paspen 1.®U3UNKA U METOAd bl HAYHHOI'O NMO3HAHUSA
1.1 ®dusuka n meTonbl HAY4YHOr O NMO3HaAHNA 2 Bubnn
https:/
NToro no paspeny 2
Paspen 2.MEXAHUKA
2.1 KnHemaTuKa 5 Brubnn
https:/.
2.2 JvHaMuKka 7 Bnbnn
https:/
2.3 3aKOHbl COXpaHeHNs B MEXaHNKe 6 1 1 Bnubnn
https:/
WToro no paspeny 18
Paspen 3.MOJIEKYJIAPHAA ®U3NKA U TEPMOOAVNHAMUKA
3.1 OCHOBbI MONEKYNAPHO-KNHETUYECKOWN 9 1 Bubnn
Teopun https:/
3.2 OCHOBbI TepMOANHAMUKN 10 1 Bubnn
https:/
3.3 ArperaTHble COCTOSAHMNSA BeLleCcTBa. 5 Bnbnn
da30Bble nepexonbl https:/
WToro no pasneny 24
Paspen 4.9JIEKTPOOUHAMUKA
4.1 3SnekTpocTaTuUKa 10 1 Bubnn
https:/
4.2 T1OCTOSAHHbIA 3NEKTPUYECKNN TOK. Tokn 12 1 Bubnn
B pa3/INYHbIX Cpepax https:/
NToro no pasneny 22
Pe3epBHOEe BpemMs 2
OBWEE KOJMMMYECTBO HACOB IO 68 3 3
NMPOIrPAMME
11 KJIACC
No HanmeHoBaHMe pa3fenioB N Tem Kosn4ecTBO 4acoB C)
n/n nporpamMmbl Bcer KOHTpOJbHbIE MpakTnyeckune o€
0 paboThl paboThl
Paspen 1.9JIEKTPOOUWHAMUKA
1.1 MarHuTtHoe none. 11 1 3 BubnnoTt
DNIeKTPpOMarHUTHaa UHOYKLUNS https://m
WToro no paspeny 11
Paspnen 2.KOJIEBAHUA N BOJIHbI
2.1 MexaHun4yeckue n 9 1 BubnnoTt
3/1IeKTpOMarHuUTHble KosiebaHus https://m
2.2 MexaHu4eckue u 5 1 BubnnoTt
3/1IEKTPOMArHUTHbIE BOJIHbI https://m
2.3 OnTwuka 10 3 BubnnoTt
https://m
NToro no pasneny 24

Pazpen 3.0CHOBbI CMNEUNAJIbHON TEOPUN OTHOCUTEJIbHOCTM



Ne HavmMmeHoBaHue pa3fesnos U TeM KonnyecTBo 4Yacos c)
n/n nporpamMmmsl Bcer KoHTpoOJbHbIE NMpakTndeckue o€
0 paboThl paboThl
3.1 OcCHOBbI CreumnasbHON Teopun 4 1 BnbnnoT
OTHOCUTEJIbHOCTU https://m
WToro no pasneny 4
Pazpen 4. KBAHTOBASA ®U3UKA
4.1 2SneMeHTbl KBAHTOBOMN OMTUKKN 6 BubnnoTt
https://m
4.2 CTpoeHune atoma 4 BubnnoTt
https://m
4.3 ATOMHOe a4po 5 BnbnnoT
https://m
NToro no pasneny 15
Paszpen 5.9JIEMEHTbl ACTPOHOMUN N ACTPODPU3UKN
5.1 2nemeHTbl aCTPOHOMUMN Y 7 1 BubnnoTt
acTpoOpn3NKKN https://m
NToro no pasneny 7
Paspen 6.0bOBLUAIOLLEE MNOBTOPEHUE
6.1 O6obwatouee NnoBTOpEeHNE 4 BubnnoTt
https://m
WToro no paspeny 4
Pe3epBHOe BpemMs 3
OBLLEE KOMMMYECTBO YACOB MO 68 4 7
NMPOIrPAMME
IMOYPOUYHOE INTAHUPOBAHUE
10 KJTIACC
No Tema ypoka KonnyecTtBo 4Yacos e
n/n Bcer KoOHTpoObHbI [MpakTuyeckn U3y

o] e paboThl

1 ®usmka — Hayka o npupoge. Hay4Hble MmeToAbl 1
MO3HaHNA OKpYy>KatoLlero Mmpa

2 Ponb n mecTto usnku B popMmnpoBaHnn 1
COBpeMeHHOW Hay4YHOW KapTuHbI Mupa, B
MPaKTUYEeCKON OeAaTeNbHOCTU Noaen

3 MexaHun4eckoe gemxxeHme. OTHOCUTENIbHOCTb 1
MexXaHn4ecKoro asmxeHus. lNMepemeuieHuve,

CKOpPOCTb, YCKOpEeHne

4 PaBHOMepHOe NPAMOJIMHENHOE OBUNXXEHNe 1

5 PaBHOYCKOpPEHHOE NMPSMOJIMHENHOE OABUXEHMNE 1

6 CsBobogHoe nageHune. YckopeHune csoboaHoro 1
naneHus

7 KpuBonuHenHoe asumxeHue. [IBuxeHue 1

MaTepuasibHON TOYKN MO OKPY)XKHOCTN

8 [llpunHUMN OTHOCUTENIbHOCTM Manunnes. 1
NHepumnanbHble cucTteMbl oTcyeTa. NepBbln 3aKOH

e paboThl 5



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

TemMa ypoka

HblOTOHa
Macca Tena. Cuna. lNpuHUMN cynepno3numm cun.

BTopoi 3akKoH HbloTOHa ANna MaTepuasibHOW TOYKMU

TpeTnin 3aKoH HbloTOHa O/19 MaTepuasibHbIX TOYEK

3aKOH BCEMUPHOro TAroteHns. Cuna TSXecTu.
MepBas KOCMUYECKas CKOPOCTb

Cwuna ynpyrocTtun. 3akoH N'yka. Bec Tena

Cuna TpeHusa. KoadppnumeHT TpeHunsa. Cuna
COMNPOTUBNEHNS MPU ABMXXKEHUN TeNla B XXULAKOCTH
Unn rase

MocTynaTesnbHOE U BpallaTesibHOe ABUXEeHne
abconoTHO TBEPAOro Tena. MoMeHT cuinbl. Mneyo
Cunbl. YCNOBUA paBHOBECUS TBEPLOro Tena
NMnynbCc maTepmanbHON TOYKU, CUCTEMBI
MaTepuanbHbIX ToYeK. MnynbC Cunibl. 3aKOH
COXpaHeHusa nMmnynbca. PeakTUBHOE OBUKEHMNE
PaboTa n MowWwHOCTb cUbl. KnuHeTnyeckas
SHeprusa MaTepuanbHoOM To4ku. Teopema 06
N3MEHEeHUN KMHETUYECKOW SHeprum
MoTeHunanbHaa sHeprus. NMNoTeHunanbHas
SHepruns ynpyro eopMmpoBaHHOW NPY>XNHbI.
MoTeHynanbHasa sHeprusa Tena s6an3n
MOBEPXHOCTWN 3eMu

MoTeHuManbHble N HENOTEHUMANbHbIE CUNbI.
CBs3b paboTbl HENOTEHUMaIbHbIX CUA C
N3MEHEHNEM MeXaHNYeCKON SHepPrun cucTemMsl
Tesl. 3aKOH COXpPaHEeHNA MeXaHUYeCKOW 3Heprum
NabopaTopHas paboTa «MccnenoBaHme CBA3N
paboTbl CUJIbI C UBMEHEHNEM MEXaHNYeCKOoM
SHeprum Tesna Ha npuMepe pacTaKeHns
PE3NHOBOI0 XryTa»

KoHTponbHasa paboTa no Teme «KnHemaTtuka.
AnHaMnka. 3aKOHbl COXpaHeHUsa B MexaHuke»

OCHOBHbI€ MOJIOXKEHNS MONEKYISIPHO-
KWHEeTM4Yeckon Teopunn. bpoyHOBCKOe OABMXKEHME.

Andgysns

XapakTep ABMXKEHUSA N B3aUMOOENCTBUA YacTuy,

BellecTBa. Moaenn CTPpoeHUs rasoB, XXUIOKOCTEN U

TBEPObIX Tes

Macca mosiekyn. Kosiim4ecTBO BelleCcTBa.
MocToAHHaA ABoragpo

Tennosoe paBHoBecue. TemnepaTypa u eé

(0]

1

1

e paboThl

KonnyecTBO 4YacoB
Bcer KoHTpobHbI [MpakTuyeckn U3y

e paboThl

e

S



n/n

25

26

27
28

29

30

31

32

33

34

35

36
37
38

39

40

41

42

43

TemMa ypoka

n3mepeHue. Wkana temnepatyp Lenbcnsa

(0]

NoeanbHbin ra3s B MKT. OcHoBHOe ypaBHeHne MKT 1

AbconoTHaa TeMnepaTypa Kak Mepa cpegHen
KUHETUYECKOW SHEPrun ABUXKEHUSA MOSIEKY .
YpaBHeHne MeHpgeneesa-KnanenpoHa

3akoH [JanbToHa. [a30Bbleé 3aKOHbI
NabopaTopHas paboTa «ccnepoBaHne
3aBUCMMOCTN MeXay napamMeTpaMn COCTOAHUS
pa3pexeHHoro rasa»

N3onpouecchl B ngeasbHOM rase u ux
rpacuyeckoe npencrasseHue

BHYTpeHHSAS aHeprma TepmMmoanHaMmnyeckon
CUCTEMbI N crnocobbl eé nameHeHnsd. Konm4ecTtso
TennoTbl U paboTa. BHYyTpeHHASA sHeprus
OJHOATOMHOI0 UaeasibHOro rasa

Bunabl Tennonepenayu

YpenoHas TenI0EMKOCTb BellecTBa. KonnyecTso
TennoTkl Npu Tensonepenayvye. AanabaTHbIN
npotecc

MNepBbi 3aKOH TEPMOAMHAMUKN U €ro
NPUMEHEHNEe K n3onpoLeccam

HeobpaTmnmocCTb npoueccos B npupoae. Bropon
3aKOH TepMoANHaMUKK

MpuHunn gencteua n KrNz tensoson MallnHbI

Lnkn KapHo u ero K
JKonorn4yeckmne npobnembl TEMNIO03HEPreTUKM

Obobwatowmn ypok «MonekynsapHas pusmnka.
OcHOBbI TEepMOgVUHAMUKN»

KoHTposnbHas paboTa no Teme «MonekynspHas
du3nka. OCHOBbI TEPMOANHAMUKMN»

Mapoobpa3oBaHue 1 kKoHAeHcaums. icnapeHue u
KUneHune

ABCOIIOTHAs U OTHOCUTEsIbHasA BJIAXKHOCTb
BO34yXa. HacklWeHHbIN Nap

Teéppoe Teno. Kpuctannandyeckme n aMmopdHblie
Tena. AHM30TPONMUA CBONCTB KPUCTAJIJI0B.
Xuaokune kpuctannbl. CoBpeMeHHble MaTepuarsibl

MnaBneHve n KpUcTanansauuns. YaoenoHas

1

e paboThl

KonnyecTBO 4YacoB
Bcer KoHTpobHbI [MpakTuyeckn U3y

e paboThl

e

S



n/n

44

45
46

47

48

49

50

51

52

53

54

55

56

57

58

59

TemMa ypoka

TennoTa nnasneHus. Cybnnmaumns

YpaBHeHMe TensoBoro banaHca

dneKTpusaumsa Ten. InekKTpmnyecknin 3apan. ea
BUOa 3/IEKTPUYECKNX 3apafoB

MpoBOOHUNKN, ONSINEKTPUKN U MOJYNPOBOAHUKMN.
3aKOH COXpaHEeHMUs 3/IeKTpUYecKoro 3apsaaa
B3avmMonencTeue 3apsanoB. 3aKoH KyJsioHa.
ToYe4YHbIN 3NeKTPUYEeCKNn 3apsas

Hanps)>KéHHOCTb 31eKTpMnYecKoro nons. NpuHumn
cynepnosnumnmy anekTpuidecknx nonen. JinHmum
HaNPS>XXEHHOCTM

PaboTa cnn aneKTpoCcTaTUYeCKOoro rnoss.
MoTeHuwman. Pa3HOCTb MOTEHLMNAI0B

[MPOBOAHUKN N OU3NEKTPUKUN B
3/IeKTpoCcTaTn4eckoM nose. uanekrtpunyeckas
MPOHNLLAEMOCTb

DNEeKTPOEMKOCTb. KoOHAEeHCaTop

DNEeKTPOEMKOCTb MJIOCKOro KoOHAeHcaTopa.
JHepruna 3apsa>XKeHHOro KoHgeHcaTopa

JNlabopaTopHas paboTa "UamepeHne
3/IEKTPOEMKOCTM KOHOeHcaTopa"

MpUHUMN OEeNCTBUA N NPUMEHEHNE
KOHOEeHCaTopOoB, KONMPOBaJIbHOro anmnapaTa,
CTPYMHOr 0O NpuUHTEpa. J/ieKTpocTaTu4eckas
3almTa. 3azemneHune anekTponpubopos
DNeKTPU4eCKnin Tok, yC0BnUs ero
cywecTtBoBaHMUSA. NNoCcTOAHHBLIN TOK. Cuna ToKa.
Hanps>xeHune. ConpoTtusneHne. 3akoH Oma ans
y4dacTKa uenwu

NocnepoBaTesibHOE, NapanfienbHOe, CMeLllaHHoe
coegunHeHne NpoBoaHMKOB. JlabopaTopHas
paboTa «/3y4yeHne CMeWwaHHOro coeguHeHns
pe3ncTopoB»

PaboTa 1 MOLHOCTb 2/1IeKTPUYECKOro TOKa. 3aKoH
O>xoynsa-JleHua

3akoH OMa ans nosiHoW (3aMKHYTON)
3NeKTpnyeckonm uenu. KopoTtkoe 3aMblKaHMeE.
NabopaTopHas paboTta «MN3mepeHue 24C
NCTOYHNKA TOKa N €ro BHYTPEHHEero
COMPOTUBNEHNSA»

DNeKTpOHHas NPOBOAMMOCTb TBEPAbIX METasJIoB.

(0]

e paboThl

KonnyecTBO 4YacoB
Bcer KoHTpobHbI [MpakTuyeckn U3y

e paboThl

e

S



No TemMa ypoka KonnyecTtBo 4Yacos e
n/m Bcer KoHTpobHbI [MpakTuyeckn U3y
0 e paboThl e paboThl 5
3aBNCUMOCTb COMPOTUBJIEHUSA METaJIJIOB OT
TeMnepaTypbl. CBEPXNPOBOAMMOCTb
60 2neKkTpuYeCckun Tok B BakyyMme. CBOMNCTBA 1
3/IEKTPOHHbIX NMY4YKOB
61 MonynpoBOAHUKK, NX COBCTBEHHAA U NpUMecHas 1
nposoanMOCTb. CBONCTBa p—n-nepexona.
MonynposogHuKoBble Npubopsbl
62 DneKTpu4ecKuUn TOK B pacTBOpax M pacrsaBax 1
3/IeKTPOJINTOB. DJIEKTPONTNYECKaA
anccoumnauns. S1eKTpoans3
63 DneKTpuYecku Tok B rasax. CamocrtoaTenbHbin n 1
HecaMoCToATesIbHbIW pa3pan. MonHusa. MNMna3ma

64 2nekTpuyeckue Nnpubopbl N YCTPONCTBA U NX 1
npakTunyeckoe rnpuMmeHeHue. MNMpasuia TEXHUKN
be3onacHoCTK

65 0O6o06watoWwmn ypok «IdneKTpoanHaMmKa» 1

66 KoHTponbHas paboTa no Teme «IdnekTpocTaTuka. 1 1

MOCTOSIHHbLIN 3NEKTPUYECKNIN TOK. TOKN B
Pa3/INYHbIX cpepax»

67 Pe3epBHbLIN ypoK. KOHTposibHas paboTa no teme 1
"DnekTpoaonHaMmmka"
68 Pe3epBHbLIN ypok. ObobLaoWwmmm ypok no TeMam 1
10 knacca
OBLLEE KOJIMYECTBO YACOB MO NnrPOrrAMME 68 3 3
11 KJIACC
No Tema ypoka KonnyecTBo 4Yacos /
n/n Bcer KoHTposnbH MpakTuyeck U3
0 ble paboTbl une paboThl
1 TloCTOSAHHbIE MAarHUTbI N NX B3aNMOLeNCTBME. 1

MarHuTHoOe nosie. BeKTop MarHUTHOW UHAOYKLUUWN.
JINHUM MarHNTHON NHAOYKLUNN

2 MarHmntHoe nosie NpoBOAHMKA C TOKOM. OnbIT 1
dpcTena. Bsaumonencresme npoBOAHNUKOB C TOKOM

3 JlabopaTopHasa paboTa «M3y4yeHne MarHUTHOro nosas 1 1
KaTYLUKN C TOKOM>

4 [ewncTBme MarHUTHOrO Nojs Ha NPOBOAHUK C TOKOM. 1 1
Cwuna Amnepa. JlabopaTtopHas paboTa
«MccnepoBaHne JencTBMA NOCTOSAHHONO MarHMUTa Ha
paMKy C TOKOM»
5 [encTtBme MarHUTHOrO MoJs Ha OBUXKYLLYIOCS 1
3apsKeHHyto 4actuuy. Cnna JlopeHua. PaboTa cunbl
JlopeHua
6 DNleKTpOMarHUTHaa MHOyKuma. NoTok BeKTopa 1



No Tema ypoka KonnyecTBo 4Yacos /
n/n Bcer KoHTposnbH MpakTuyeck U3
0 ble paboTbl une paboThl
MarHUTHOW nHAaykuun. 0C nHAYKLNN. 3aKOH
3N1eKTPOMarHUTHON MHAyKuun Papanes
7 JlabopaTopHas paboTa «MccnepoBaHmne aBneHus 1 1
3NEeKTPOMarHUTHOW UHOYKUUN»

8 WNHAYKTMBHOCTL. ABsieHue camonHaykuun. 34C 1
CaMOMHAYKLUMWN. DHEPTNS MAarHUTHOMO MOJIA KaTyLWKN
C TOKOM. D1IeKTpOMarHUTHoe none

9 TexHn4yeckme yCcTpoucTBa U UX NPUMEHEHNE: 1
NOCTOSAHHbIE MAarHUTbI, 3JIEKTPOMarHUTHI,
3NeKTpoABUraTeSb, YCKOPUTENN 3IEMEHTAPHbIX
YacTuy, MHAYKLMOHHasA neYb

10 O6obwawwmnn ypok «MarHmtHoe none. 1
DNeKTPOMarHNTHasaA MHOYKLNA»

11 KoHTposibHasa paboTta no teme «MarHnTHoe nosne. 1 1
IDNeKTPpOMarHUTHaa MHOyKuna»

12 CBoboaHble MexaHu4yeckune kKosnebaHus. 1
FapMoHnyeckne konebaHus. YpaBHeHune
rapMoHunYecknx konebaHun. NpeBpalleHne sHeprmmn

13 JlabopaTopHasa paboTa «MccnepoBaHue 3aBucumoctn 1 1
nepuvofa Masnblx KosiebaHn rpysa Ha HATU OT AJINHbI
HUTW U MaccCbl rpy3a»

14 KonebaTenbHbin KOHTYpP. CBOOOAHBIE 1
3N1eKTpoOMarHuTHoble KkonebaHns B ngeasbHOM
KonebaTesIbHOM KOHTYpe. AHaNornsa Mexxny
MeXaHU4YeCKMMN N 31EKTPOMArHUTHbLIMU
konebaHmnammn

15 ®opmyna ToMCOHa. 3aKOH COXpPaHEHUA IHepPrumn B 1
npoeanbHoM KonebaTenbHOM KOHTYpe

16 lpenacTtaBrsieHWe 0 3aTyxaloWwmx konebaHumnsx. 1
BbIHY>XAEeHHble MexaHun4yeckne konebaHns. Pe3oHaHC.
BbIHY>XAE€HHbIE 3N1eKTPOMarHUTHbIe KonebaHuns

17 TMepemeHHbIN TOK. CUHYCcOMOaibHbIM NEePEMEHHbIN 1
TOK. MOLWHOCTb NEPEMEHHOr0 TOKa. AMNANTYOHOE U
NEeNCTBYloLLEee 3HaYEHNE CUJIbl TOKA N HaNpPsS>XeHNs

18 TpaHchopmaTop. lNpon3soacTso, nepenada u 1
notpebneHne aNeKTpNYeCcKom sHeprum
19 YcTponcTBoO 1 NpakTU4YecKoe rNpuMeHeHune 1

3/IeKTPUYECKOro 3B0OHKa, reHepaTopa nepeMeHHoro
TOKa, JIMHUI 3neKTponepeaay

20 2kKonormyeckme pUCKnM npuv Npon3BoACTBeE 1
3/1eKTpo3aHeprun. KysbTypa NCnosib30BaHUA
3/IeKTPO3HEePrum B NOBCEOHEBHON XU3HN

21 MexaHn4eckune BOJIHbI, YCJIOBUA PacrpoCTpaHeHus. 1
Mepunon. CKOPOCTb pacnpoCTpPaHEeHUsA N OJINHA
BOJIHbI. [Tonepe4yHble U NPoAoJibHbIE BOJIHbI



No Tema ypoka KonnyecTBo 4Yacos /

n/n Bcer KoHTposnbH MpakTuyeck U3
0 ble paboTbl une paboThl
22 3BYyK. CKOpOCTb 3BYKa. [pOMKOCTb 3BYyKa. BbicoTa 1

TOHa. Tembp 3ByKa

23 DNneKTPOMarHUTHbIE BOJIHbI, X CBOMCTBA U CKOPOCTb. 1
LLIkana 31eKTPOMarHUTHbIX BOJIH

24 TpuHUWMbI pagnocBsa3n KU TenesnageHns. Passutue 1
cpencTB cBA3WN. Pagmnonokauund

25 KoHTponbHada paboTta «KonebaHusa n BosHbI» 1 1

26 [pamMonnHenHoe pacnpocTpaHeHne CBeTa B 1
ogHopoaHow cpene. ToYyeYHbIN NCTOYHUK cBeTa. Jlyy
cBeTa

27 OTpaxkeHune cBeTa. 3aKOHbl OTPa)keHus CBeTa. 1

MocTpoeHmne nsobpa>keHnin B NJIOCKOM 3epkane

28 [lMpenomneHune ceeTa. [loNIHOe BHYTpeHHee 1
oTpakeHwue. MNpenenbHbIN Yyrosa rnoJsIHoOro
BHYTPEHHEro oTpa>keHuns

29 JlabopaTopHasa paboTa «MN3MepeHne nokasatens 1 1
npenoMseHnsa cTtekna»

30 JIuH3bl. NocTpoeHmne nsobpaxeHuin B nnH3e. dopmyna 1
TOHKOW JINH3bl. YBE/IN4eHne NNH3bI

31 NabopaTopHasa paboTa «ccnenoBaHme CBONCTB 1 1
n3o00bpa>keHnin B JIMH3axX»
32 Owucnepcusa ceeTa. CnoxHbIn cocTaB benoro ceeTa. 1 1

LeT. JlabopaTopHas paboTa «HabnwogeHne
avucnepcun ceeta»

33 NHTepdepeHuuns ceeTa. Aundpakumns ceeTa. 1
OndpakyMoHHasa peleTKa

34 [lonepe4yHOCTb CBETOBbLIX BOJIH. [lonspu3saumnsa ceeTa 1

35 OnTuyeckme npmnbopbl N YCTPOWUCTBA U YCSI0BUSA UX 1
6e3onacHOro NpuMeHeHus

36 [paHULUbl NPUMEHMMOCTUN KJTaCCNYECKON MeXaHUKMU. 1

nOCTyJ'IaTbI cneunanbHOU TEeopunm OTHOCUTEJIbHOCTN

37 OTHOCUTENbLHOCTb O4HOBPEMEHHOCTU. 3aMensieHne 1
BPEMEHU N CoOKpaLleHue OJINHbI

38 DHeprunsa n MNyabC PenaTUBUCTCKON YacTuubl. CBAsb 1
MacCbl C SHEpPrnen n NMNyJsbCoOM. IHEpPrmsa NnoKos

39 KoHTponbHada paboTta «OnTuKa. OCHOBSI 1 1



No Tema ypoka KonnyecTBo 4Yacos /
n/n Bcer KoHTposnbH MpakTuyeck U3
0 ble paboTbl une paboThl
cneuvasibHON Teopum OTHOCUTENbHOCTU»

40 ®oTOHbI. Dopmyna lNnaHKa. IHeprnsa n NMNysnbc 1
OoTOHa

41 OTKpbITUE U nccnenoBaHne poTtoadpdekTa. OnbiTol A. 1
. CtoneTtoBa

42 3aKoHbl poTo3(hekTa. YpaBHEHNE DUHIWITENHA ON4 1
doToahdekTa. «KpacHasa rpaHmua» poTtoapdekTa

43 [aBneHune ceeTa. OnbiThl 1. H. Jlebepnesa. 1
XuMmnyeckoegencTeme ceeTa

44 TexHNYeCcKue yCTPOMUCTBa U NpakKTMyeckoe 1
npuMmeHeHune: PoTo31eMEHT, PoToAaTHUK,
cosiHe4yHas 6aTapes, ceeToamon

45 PelwleHune 3agad no TemMe «3/1eMeHTbl KBAHTOBOMN 1
ONTUKN»
46 Mopenb atomMa TomcoHa. OnbITbl Pe3epdopna no 1

paccesaHuUlo a-4acTuy,. NnaHeTapHaa Moaesb aToMa

47 MoctynaTbl bopa 1

48 WN3nydeHwue v nornoweHne oOTOHOB MNpu nepexoae 1
aTOMa C OQHOro YPOBHS SHEPrMn Ha ApYyron. Buabi
CMeKTpoB

49 BonHoBbleCBOMCTBa YacTuy,. BonHbl ae bponns. 1

KopnycKynsipHo-BosIHOBOW Ayasnn3M. CMOHTaHHOE U
BbIHY>XXOEHHOe uU3ny4veHue

50 OTKpbITMe paanoakTuBHOCTU. OnbiThbl Pe3epdopaa 1
no onpeneneHnto coctasa pagnoakTUBHOIO
n3ny4yeHuns

51 CeowncTBa anba-, 6eTa-, ramma-mnsnyyenms. Bananme 1
PaanN0aKTUBHOCTU Ha XKMBble OPraHN3Mbl

52 OTKpbITME NPOTOHA N HENTPOHA. N3oTonbl. Anbda- 1
pacnan. DNeKTPOHHbIN 1 NO3NTPOHHLIN BeTa-pacnag.
[aMMa-nsnyyeHue

53 DHeprunsa cBs3mM HYKJIOHOB B agpe. AoepHole peakumn. 1
AnepHbl peakTop. MpobsieMbl, NepCrneKTuBHhI,
3K0J1I0rnyeckue acrneKkTbl A4EePHON SHEPreTUKu

54 DnemeHTapHble YacTuubl. OTKpPbITUE NO3UTPOHA. 1
MeToabl HabnwaeHUA N perncTpaunm aneMeHTapHbIX
YacTuy,. Kpyrabln cTon
«DyHOaMeHTasibHbleB3aumMoaencTeus. EQUHCTBO
dur3nyeckom KapTUHblI MuUpa»

55 Bwup 3Bé3gHoro Heba. Co3ge3gus, Apkme 3B€3abl, 1



No Tema ypoka KonnyecTBo 4Yacos /
n/n Bcer KoHTposnbH MpakTuyeck U3
0 ble paboTbl une paboThl
naaHeTbl, X BuaAnMoe asmxeHune. CosiHe4YyHasd
cuctema
56 ConHue. CosiHe4YHasa akKTUBHOCTb. ICTOYHUK 3HEpruun 1
ConHua v 3BE3,
57 3BEé3abl, UX OCHOBHbIE XapaKTEPUCTUKMN. 1
3BE3AbIMrIaBHOW MocsiegoBaTeNIbHOCTU. BHyTpeHHee
cTpoeHune 3B€3a. CoBpeMeHHble npencTaB/ieHns o
nponcxoxxgeHuun n asoaoumm ConHua n 3B€34
58 Mne4Hbin MyTb — Hawa MNanakTuka. NosoxxeHune un 1
nsuxeHue ConHua B NanakTuke. NanakTukn. YépHble
Ablpbl B 4Apax ranakTuk
59 BceneHHas. PaszberaHue ranaktuk. Teopus bonbworo 1
B3pbiBa. PennktoBoe n3ny4vyeHme. MetaranakTunka

60 HepeweHHble NpobaemMbl aCTPOHOMUN 1

61 KoHTponbHada paboTa «251eMeHTbl aCTPOHOMUN U 1 1
acTpoPun3nKn»

62 O6obLatowmnm ypok. Ponb U3NKnM n acCTpoOHOMUN B 1

SKOHOMUYECKON, TeXHO/IOrM4YeCKon, coumanbHON n
3TUYeCKon chepax OeAaTeNbHOCTU YenoBeKa

63 O6obwatowmm ypok. Ponb 1 Mecto pusmkn u 1
aCTPOHOMUN B COBPEMEHHOW HaYy4YHON KapTuHe Mupa
64 O6o6watowmn ypok. Ponb hnsm4eckon Teopuu B 1

dhopmMmnpoBaHNM NpeacTaBieHUn 0 PU3NYEeCKOon
KapTnHe Mupa

65 O6ob6watowmm ypok. MecTto phnu3nyeckom KapTUHbI 1
MMpa B obLeM pagy COBPEMEHHbIX eCTeCTBEHHO-
Hay4HbIX NpeacTaBseHUn o npmpoae

66 Pe3epBHbLIN YpOK. MarHnTHoe none. 1
JNeKTpOMarHUTHasa MHOYKLUNS

67 Pe3epBHbIN ypoK. OnTuKa. OCHOBbLI cneunasbHoOn 1
Teopun OTHOCUTENIbHOCTH

68 Pe3epHbI ypok. KBaHTOBas husnka. 31eMeHThI 1

ACTPOHOMUW N aCTPOPUSNKN

OBLWEE KOJIMHECTBO YACOB 110 NPOIrPAMME 68 4 7
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