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[TporpamMa 1o ¢u3vKe 0a30BOTO YpOBHS Ha ypOBHe cpeaHero o0irero o0Opa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIOKeHWH U TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHSI OCHOBHOMU
obpa3oBaTesibHOM TporpaMmbl, TmpefcTaBieHHbIX B PI'OC COO, a Takke C y4éToM
¢denepanbHOM paboueld TMPOrpaMMbl BOCITUTAHWS W KOHIIEMLMM TIPernofiaBaHus yueOHOro
npeameta «®Pu3mka» B o0Opa3oBaTelbHBIX OpraHusalmsx Poccuiickon  Degeparyy,
peasTu3yIoIIX OCHOBHBIE 0Opa30BaTe/IbHbIE TTPOTPaMMBI.

CogepxaHue TpOrpaMMbI IO (U3MKe HarnpaBlieHO Ha (OPMUPOBaHUWE eCTeCTBEHHO-
HayyHOW KapTHHBI Mupa oOyuaroruxcs 10—11 kmaccoB npu obyueHuH ux (u3vKe Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/esiTeJIbHOCTHOTO TIoAxo/1a. [TporpamMma 1o (u3rike COOTBETCTBYeET
tpeboBanusim ®PI'OC COO K MIaHUPYyeMbIM JIMUHOCTHBIM, TpeJAMeTHbIM U MeTarpeJMeTHbIM
pe3y/nbTaTaM OOyYeHHs, a TaKKe YUUTbIBaeT HeOOXOAMMOCTb peaM3aliiid MEXKITpeJMeTHbIX
cBsizell (M3MKM C ecTeCTBeHHO-HAayYHbIMM Y4eOHbIMU TpejMeTaMH. B Hell ompezenstoTcs
OCHOBHbIe L|e/ld U3ydyeHusi PU3UKK Ha YpOBHe cpefHero o0ilero obpa3oBaHusi, TIaHUDYeMble
pe3y/nbTaThl OCBOEHHUS Kypca (UM3WKH: JMYHOCTHBIE, MeTaripeJMeTHble, TpeJMeTHble (Ha
0a30BOM ypoOBHe).

[TporpamMma 1o ¢u3vKe BKIHOUALT:

e TIaHUpYeMble pe3y/bTaThl OCBOEHHUSI Kypca (GU3UKKU Ha 6a30BOM ypOBHe, B TOM UHCIIe

TipeJMeTHbIe pe3yJ/IbTaThl 110 rojlaM 00yUYeHusT;

e comepxaHue yuebHOro rpegmeTa «PuU3MKa» Mo roZiam o00yueHws.

du3rKa Kak HayKa 0 HanOoJsiee 0OIIMX 3aKOHaX IMPUPO/bI, BLICTYTIasl B KaueCcTBe yueOHOro
rpeMeTa B IIIKOJIe, BHOCUT CYI[eCTBEHHBIM BK/aZi B CUCTEMY 3HAHWH 00 OKpY’KalollleM MUpe.
HIKonbHBIA KypC (U3WKM — CHCTEMOOOpa3yIoIIWi [jii  eCTeCTBeHHO-HayYHBIX yueOHBIX
MIpeJMEeTOB, TIOCKOJIBKY (pri3ruecKre 3aKOHBI JIeXKaT B OCHOBe TPOLIECCOB U SIBJIEHUH, U3ydaeMbIX
xuMueld, ouosorvel, ¢gusnyeckoil reorpadueil u actpoHoMueld. Vcrosnb30BaHue W aKTUBHOE
npUMeHeHWe (U3MYeCKUX 3HAaHWK OTpeJessieT XapakKTep U pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTUM B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHHWS KOCMOCa, TIOJyYeHHsT HOBBIX
MaTepUasioB C 33/laHHBIMUA CBOMCTBAMH U JIPYTHX. VI3yueHre (GU3MKM BHOCUT OCHOBHOM BK/Ia/l B
(hopMHUpOBaHUe eCcTeCTBeHHO-HayUHOUM KapTHUHBI MUpa 00yJaroluxcs, B GopMUpOBaHUe YMeHHUI
MIPUMEHSITh HayYHBIN MeTO/] TI03HAaHUS TPY BLITIOJTHEHUHM UMU YUeOHBIX UCC/IeIOBaHHUM.

B ocHOBy Kypca ¢u3uKu i1 ypPOBHS CpeZiHero o01iero oopa3oBaHUs TIOJIOKEH psiff Uzel,
KOTODbIe MO>KHO PaCCMaTpUBAaTh KakK MPUHLIUIILI €r0 TTOCTPOeHHsI.

Hoes yenocmHocmu. B cCOOTBETCTBUU C Hel KypC SIB/ISIETCS] JIOTUUECKH 3aBEPIEHHBIM, OH
COZiep)KUT MaTepuas M3 BCeX pa3fiesioB (PM3MKH, BK/IIOUaeT KaK BOIMPOCHI K/IaCCUUeCKOW, TakK U
COBPEMEHHOU (PU3UKHU.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hel MaTepHas Kypca GU3UKH 00beAUHEH BOKPYT
¢usnyeckux Teopuil. Beaymum B Kypce siBasieTcss (OpMHpPOBaHUe TIpe/ICTaB/IeHUM O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe U T10JIe.

Hoes eymanumapuzayuu. Eé peanusanys npejrosiaraeT UCIob30BaHHe T'yMaHUTapHOTO
roteHIMana Gr3nUecKol HayKH, OCMBICTIEHHe CBSI3U Pa3BUTHSI (PU3UKHU C pa3BUTHEM O0I1L[eCTBa,
a Tak’Ke C MUPOBO33pPeHUYeCKUMH, HDAaBCTBEHHBIMHU M 3KOJIOTHYeCKUMU TIpo0ieMaMu.

Hoes npuxnaoHoli HanpagaeHHocmu. Kypc ¢pusnku ripeirnosiaraeT 3HaKOMCTBO C IIHPOKUM
KPYroM TeXHUUECKUX U TeXHOJOTUYeCKUX MPUI0XKeHUH U3yUeHHBIX TeOPHH U 3aKOHOB.

Hoes 3konoeuzayuu peanusyeTcss TIOCPEJICTBOM BBEJ€HUSI 3/IEMEHTOB COJI€pP>KaHMS,
TIOCBSIIIIEHHBIX JKOJIOTMUECKUM Tpo0/ieMaM COBPEMEHHOCTH, KOTOpble CBSI3aHbl C Pa3BUTHEM



TeXHUKU U TeXHOJIOTHH, a TakKe 00Cy»/jeHHst Tpo6JieM parjioHaIbHOTO TIPUPO/IOTIONbL30BaHUS U
5K0JIOTMYeCcKoi 6e30macHOCTH.

Crep>KHEBBIMU 371eMeHTaMM Kypca (M3MKM Ha ypoBHe cpejHero obiero obpasoBaHUs
SBNISAIOTCA  (pu3nyeckue Teopuu ((opMUpOBaHUe Tpe/CTaBAeHUM O CTPYKType MOCTPOeHusi
¢usnueckoli Teopuu, poM (yHAaMEeHTa/JbHBIX 3aKOHOB W TIPUHLMIIOB B COBPEMEHHBIX
TIPe/ICTaB/IEHUSAX O TMPUPOZE, TPAHHUIAX MPUMEHMMOCTH TEOPWH, /i ONMHCAHUSI eCTeCTBEHHO-
Hay4HbIX SIBJIeHUH Y NIPOLIECCOB).

CucTeMHO-JesTe/TbHOCTHBIM TIOAX0A B Kypce (DM3MKH peann3yeTcs TIpexxJe BCero 3a CUET
OpraHM3aliiM SKCIIepUMeHTaIbHOM JiesiTeNlbHOCTH obyuatomuxcsi. [l 6a30Boro ypoBHsI Kypca
¢U3MKM — 3TO UCIO/Ib30BaHUE CHCTeMbI (PPOHTATBbHBIX KPAaTKOBPEMEHHBIX 3KCTIEPUMEHTOB M
nabopatopHbIX paboT, KOTOpble B MporpamMme Mo ¢u3Mke 00beAMHEHbI B OOL[WIA CIMCOK
yueHMUeCKUX TIpaKTHUeCKUx paboT. BrifiesieHre B yKa3aHHOM IepeuHe jab0paTOpPHBIX paboT,
MIPOBOAMMBIX [I/II KOHTPOJSI W OLIeHKH, OCYILEeCTB/SIeTCs y4aCTHMKaMU 00pa30BaTe/bHOTO
Tnpoliecca UCXo/s U3 0cobeHHOCTel MIaHMpOBaHUs M OCHallleHUsl KabuHeTa ¢usvku. I1pu 3ToM
obecrieuriBaeTcsi OB/aJieHWe OOYYAIOIIMMUCS YMEHUsIMU TIPOBOAWTH KOCBEHHbIE HM3MepeHwus,
WCC/IeJOBaHUST 3aBUCUMOCTel (M3WUeCKUX BeJMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEpPKE
Tpe/lJIOYKeHHbBIX TUIOTe3.

Bosbilioe BHUMaHUe yZessieTcsl pellleHUI0 PaCYETHBIX M KayeCTBEHHBIX 3ajad. [Ipu 3Tom
[T paCYETHBIX 3a/jau TPUOPUTETOM SIBJISFOTCS 33/1aui C SIBHO 3a/]JaHHON (pr3MdYeCKOl MOJIesbIo,
TMO3BOJISIFOIIE TIPUMEHSITh M3yueHHble 3aKOHbI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO pasjesa
KypCa, TaK U UHTeTPUPYs 3HAaHWS W3 Pa3HbIX pa3zesioB. [Isi KaueCTBeHHBIX 3a[jau IPUOPUTETOM
SBJISIIOTCSL  3aZlaHUsl Ha OOBsSICHEHWe TIPOTeKaHusi (PU3UUYEeCKUX SIBIEHWHA W TPOIIeCCOB B
OKpY>Katolllel >Ku3HH, TpeOyromye Bbibopa (u3nueckold MoAenu s CUTyaldd TPAKTUKO-
OpPUEHTUPOBAaHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBaHusmu PI'OC COO K MarepuanbHO-TEXHUUECKOMY
obecrnieueHnto yuebHOro Tmiporiecca 0a30BBI ypOBeHb Kypca (DM3WMKKM Ha YPOBHE Cpe/IHero
ob1jero obpa3oBaHus [JO/DKEH M3yuaTbCsl B YCJIOBHUSIX TIPEIMETHOr0 KabuHeTa (U3WKA WIH B
YCTIOBUSIX UHTEIPUPOBAHHOIO KabuHeTa NpeZiIMeTOB eCTeCTBEHHO-Hay4YHOro IMK/Ia. B kabuHere
(bU3MKY TO/DKHO ObITH He0OXoAMMOe TabopaTopHOe 000py0BaHue /IS BHITIOJTHEHUST YKa3aHHBIX
B TMporpaMMe TIO0 (U3MKe YYeHHUUeCKMX TMPaKTHUeCKMX paboT ¥ /1eMOHCTpALMOHHOEe
obopyaoBaHue.

HemMoHcTparioHHoe obopyzoBaHre (GOpPMHUPYeTCST B COOTBETCTBUM C  TIPUHLIUTIOM
MHUHHUMaJIbHOM /I0CTaTOYHOCTH U 0OecrieurBaeT TIOCTAaHOBKY TIEPEUMC/IEHHBIX B TIPOrpPaMMe 10
¢u3MKe K/IHOUEBBIX [eMOHCTpALMid /sl WCC/IeOBaHUS M3ydyaeMbIX SIBI€HWHA M TIPOLIeCCOB,
IMITUPUUECKUX U (HyHZAMEHTaTbHBIX 3aKOHOB, X TEXHUUYECKUX MTPUMeHeHHH.

JlabopaTopHoe obGopy/ioBaHMe [Ji yYeHHUeCKUX IpaKTUueckKux paboT dopmupyercs: B
BU/le TeMaTHYeCKUX KOMIUIEKTOB W obecrieurBaeTcss B pacuéTe OFHOrO KOMIUIEKTa Ha [JBYX
obyuatormuxcst. TemMaTuyeckre KOMIUIEKTHI J1laDOpaTOpPHOTO 00OPY/OBaHUS [JOJDKHBI OBbITH
MOCTPOEHbl Ha KOMIUIEKCHOM MCIIO/Ib30BaHUM aHaIO0TrOBBIX U LU(POBBIX MPUOOPOB, a TakkKe
KOMITBIOTEPHBIX M3MEPUTE/IbHBIX CHCTEM B BH/e LM(POBBIX 1ab0paTopuid.

OCHOBHBIMU LIeJISIMU U3yueHHst GU3UKH B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (¢dopMHpOBaHME WHTepeca W CTpPeM/IeHHs OOyuaroIuXCsi K HAyuHOMY H3y4YeHUIO

TIPUPO/IbI, Pa3BUTHE UX WHTE/UIEKTYa/IbHbIX M TBOPUECKHUX CITIOCOOHOCTEN;
e DpasBuTHe TIPeACTaB/eHWA O HAyYHOM MeTOZle TIO3HaHWs U (OPMUPOBaHHE
WCCJIe[JOBaTe/TbCKOT0 OTHOLLEHHS K OKPY>KalOIL[UM SIBJIEHHUSIM;



(hopMHpoBaHUe HayyHOTO MUPOBO33PeHUsI KaK pe3y/bTaTa U3yueHusi OCHOB CTPOEeHUsI
MaTepuH U GyHZIaMeHTa/IbHbIX 3aKOHOB (PU3UKHY;

(hopMUupOBaHe yMEHUM OOBSICHSTH SIBJIEHUSI C UCTIOb30BaHHeM (DU3MUeCKUX 3HaHUU U
HayYHbIX Jl0Ka3aTe/bCTB;

(dhopmMupoBaHUe TpejcTaB/ieHui 0 posu (U3UKKU /1711 Pa3BUTHS APYTHUX eCTeCTBEHHBIX
HayK, TeXHUKH U TeXHOJIOTUH.

IlocTikeHHe 3TUX Iiefieli 0OecrieunBaeTCss peleHWeM C/IeAYIOIMX 3aJau B IIPOL[ecce
n3yueHus Kypca (hU3MKU Ha YPOBHe CpeiHero o01jero o6pa3oBaHusi:

nproOpeTeHre CUCTeMbI 3HAHUM 00 0OIMX (PU3NUeCKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeOpHsIX, BK/IHOUasi MeXaHUKY, MOJIEKY/ISIDHYIO (DU3UKY, 3/1eKTPOAUHAMUKY, KBAHTOBYHO
(U3UKY U 3/1eMeHTbI aCTPO(U3UKY;

(hopMUpOBaHWe YMeHUN TPUMEHSATh TeOpeTHUeCKHWe 3HaHWsS il  OOBSICHeHUs
bu3nuecKUx SIBEHUWM B TIpUPOJie W [Jid TPUHATHS TIPAaKTUUECKUX pelleHdud B
MOBCeIHEBHOMW JKU3HU;

OCBOEHME CITOCOOOB peIIeHUs] Pa3/IMUHbIX 3a/au C $BHO 3aZldHHOW (U3UUeCKOM
MOJlesibl0, 3a/jay, TOJpa3yMeBalol[UX CaMOCTOSITe/IbHOe Co3/aHue (r3nuecKoi
MO/le/iv, afleKBaTHOM YC/IOBUSIM 3a/lauy;

MOHWMaHWe (PU3NYEeCKUX OCHOB M TIPUHLIMIIOB JEUCTBUS TEXHUUYECKHX YCTPOMCTB U
TEeXHOJIOTMUeCKHX MPOLeCCOB, UX BJIMSHUS Ha OKPY>KAIOLIYI0 CPe.y;

OB/laZileHMe MeTOo/laMH CaMOCTOSTe/TbHOTO TJIAaHWPOBAHUS W TMPOBefleHUst (PH3UUeCKrUX
JKCIIeEPUMEHTOB, aHa/lM3a W  UHTeprpeTaliui  WHGOpMALUM,  OrpefesieHus
JIOCTOBEPHOCTH MOTYYeHHOT'O Pe3y/bTaTa;

CO3/laHHe YCIOBUMW /11 Pa3BUTHSI YMEHUM MPOEKTHO-UCC/Iej0BaTeIbCKOM, TBOPUeCKON
JlesiTelIbHOCTH.

Ha usyuenuwe ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHEe CpefHEro o0ijero oOpa3oBaHUs
otBoauTca 136 uvacoB: B 10 knacce — 68 yacoB (2 yaca B Hefemo), B 11 kiacce — 68 yacoB (2
yaca B HeJIeJi).

INpennaraeMelii B mporpamMmme 1o ¢u3MKe riepeueHb 1a00paTOPHBIX U NMPAKTUUECKUX PaboT
SIBJISIETCSI PEKOMEH/IOBaHHbIM, y4WTesb JesaeT BbIOOp TpoBeZieHHsi 1abOpaTOpHBIX paboT u
OTIBITOB C YUETOM MH/UBHIYATbHBIX 0COOEHHOCTeH 00yJarouXCsl.



COJEPXAHUE OBYYEHHSA
10 KVIACC

Paszpesn 1. ®usuka ¥ MeTOABLI HAYYHOI'0 [TI03HAHUA
dusuka — Hayka o npupoje. HayuHble MeTOZbl MO3HaHHWSI OKpysKarouiero mupa. Posb
5KCriepuMeHTa U TeOPUU B TIpoLiecce MO3HaHUs NPUPO/bl. DKCIIEPUMEHT B (DU3UKe.
MopgenupoBaHue ¢u3MUeCcKUX siBJleHWH W mpolieccoB. HayuHble rumnotessl. ®usnueckre
3aKOHbI U TeOpuH. I'paHuL{bl TPUMEHUMOCTH (PH3UUYeCKUX 3aKOHOB. [IpUHLIMIT COOTBETCTBUS.
Pome v Mecto ¢u3vkd B (POPMHPOBAHMM COBPEMEHHOM Hay4yHOM KapTUHBI MUpa, B
MPaKTUYeCKOH JesITeJIbHOCTH JTI0/IeM.
Zlemoncmpayuu
AHanorosble 1 [U(pOBbIe U3MePUTe/TbHbIE TPUOOPLI, KOMITBIOTEPHBIE JaTUHKH.

Pazpgen 2. MexaHnuka

Tema 1. Kunemamuka

MexaHuueckoe [ABrKeHrWe. OTHOCHTEIBHOCTb MeXaHW4ecKoro JswkeHus. Cucrema
oTtcuéta. TpaekTopus.

[TepemerieHue, CKOpPOCTb (CpefHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOpeHHe
MaTepUaJbHOM TOYKM, UX MPOEKLMU Ha OCU CUCTeMbl KoopAuHaT. Clo)kKeHUe MepeMellleHri U
CJ1I0)KeHHe CKOPOCTeH.

PaBHOMepHOe W PaBHOYCKOpPEHHOe TMpsIMOJIMHeHOe ABWKeHue. ['padvKu 3aBHCHMOCTH
KOOp/JUHAT, CKOPOCTH, YCKOPeHUs1, MyTH U TlepeMelleHHs] MaTepUalbHOU TOUKU OT BPEMEHHU.

CBoboiHOe TazieHre. Y CKopeHue CBOOOIHOTO MajieHusl.

KpuBonuHeliHoe [BWKeHUe. [IBM)KeHHWe MaTepuajbHOW TOUKM I10 OKPY)KHOCTH C
MOCTOSIHHOM 110 MOJYJII0 CKOPOCTBHIO. YTJiOBasi CKOpPOCTb, JMHeWHas ckKopocTb. Ilepuon u
yacroTa obpatrieHus. LleHTpocTpemMuTeIbHOE YCKOPEHHeE.

TexHWueckde YCTpOMCTBA M TMpaKTAYeCKoe TpUMeHeHue: CIHUJOMeTp, [BWKeHHe
CHapsi/IOB, LielHbIe ¥ PeMEHHBIe Mepejau.

Llemoncmpayuu

Mogenb cucTeMbl OTCU8Ta, U/UTFOCTPALS KUHEMaTUYeCKUX XapaKTePUCTUK JBYKEHUSI.

[Tpeobpa3oBaHue BMKEHUH C UCTIOb30BaHUEM MPOCTHIX MEXaHHU3MOB.

[TageHue Ten B BO3Ayxe U B pa3pe>XeHHOM MPOCTPaHCTBe.

HabmtosieHue [BKeHusI TeJla, OPOILIEHHOTO MO/, YIJIOM K TOPU30HTY U TOPHU30HTA/BHO.

V3mepeHune yCKOpeHUst CBOOOHOTO TIa/I€HUS.

HarpaBneHue cCKOpOCTH IPU ABUKEHUU 110 OKPY>KHOCTH.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

V3yueHre HepaBHOMEPHOTO JIBU)KEHUS C LieJIbI0 OTpe/ie/IeHUs MTHOBEHHOWM CKOPOCTH.

WccnenoBaHve  COOTHOLLIEHWS  MeXAY — MyTSIMHM,  TPOHJEHHbBIMM  TeloM  3a
MOC/IeloBaTe/IbHble paBHbIE TPOMEXYTKM BpEMEHUM TMPU PaBHOYCKOPEHHOM [IB)KEHUU C
Hauya/lbHOW CKOPOCTBIO, PaBHOM HYJIIO.

V3yueHue ABW)KeHUsI 11apYKa B BI3KOMW >KUKOCTH.

M3yueHne ABW>KEHUS Tesia, OPOIIIEHHOTO0 TOPU30HTAJIBHO.

Tema 2. Junamuka

[TpunIun otHOocUTebHOCTHU ["anuses. [TepBbiii 3aKkoH HetoToHa. VIHepiiMaibHbIe CUCTEeMBbI
OTCUYéTa.



Macca Tena. Cuna. IlpuHuun cynepno3uvuyyd cui. Btopoil 3akoH HbtoToHa [Jjist
MaTepuaabHOM TOUKU. TpeTui 3akoH Hbl0TOHA /151 MaTepUa/bHbIX TOYEK.

3aKoH BceMUpHOro TaroteHus. Cuia TskecTH. IlepBas KocMyueckasi CKOPOCTb.

Cuna yripyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buabl TpeHusi (MOKOsl, CKOMbXeHUs, KaueHus1). Cuia TpeHusi. Cyxoe TpeHue.
Cusia TpeHUs CKOJIb)KeHUs U cuma TpeHusi nokost. KosdduimeHnTt Tpenrs. Cuia cCONpoOTUBIEHUS
TIPU IBW)KEHUU TeJla B )KUJKOCTH WU rase.

I[NoctymaTesibHOE 1 BpaljaTe/IbHOe ABWKeHre abCOMOTHO TBEPOTO Tea.

MoMeHT CWibl OTHOCUTENIBHO OCH BpaileHus. [lnedyo cuibl. YcCi0BUST paBHOBECHS
TBEPZOro Tesa.

TexHuyeckre yCTPOMCTBA W TIpaKTUYeCKOe TIpUMeHeHWe: TIOALIUITHUKY, [ABHXKeHue
HCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SBneHvie vHepLK.

CpaBHeHMe MacC B3aUMO/IeUCTBYIOLLIMX Tel.

Bropoii 3akoH HbtoTOHa.

N3mepeHue cus.

CrnoxxeHue cui.

3aBHCUMOCTb CHJ/IbI YIIPYTOCTH OT AepopMariuu.

HepecomocTs. Bec Tesna rnpu yCKOpeHHOM TObEéMe U NaZjeHUH.

CpaBHeHUe CUJT TPeHUS TI0KOS, KAUeHUS U CKOJIbXKeHHS.

YcnoBus paBHOBecus: TBEpZOro Tesa. Bubl paBHOBeCus.

YueHuueckull 3kcnepumeHm, 1a6opamopHble pabombl

N3yueHue aBrKeHUs1 OpycKa 1Mo HAK/IOHHOW TJIOCKOCTH.

WccnenoBaHue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOIMX B TPY)XHMHE U PE3MHOBOM
obpa3iie, OT X AedopMaliu.

ViccnepoBaHue yC/10BUM paBHOBECHUS TBEPZOrO TeJla, UMEIOLLero OCh BpallleHNUs.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MeXAHUKe

Vimnyibc MaTepuanbHOM TOUKH (Tesa), CUCTeMbl MaTepUasbHbIX ToueK. VIMIy/bC CUIbI U
M3MeHeHVe VMITyJ/bca Tejla. 3aKOH COXpaHeHUs! UMITyJibca. PeakTUBHOe [BUKeHUe.

Pabora cuibl. MOIIIHOCTh CHJIBL.

KuneTnueckasi 3Heprusi MatepuaabHON TOUKW. TeopemMa 00 WM3MeHeHWM KWUHETHYeCKOMH
SHEepruu.

[MoteHuumanbHast sHeprusi. [loTeHLMabHAas SHePrys ynpyro AeopMUPOBaHHOW MPYKUHBIL.
[NoTeH1MaIbHAS SHEPTHS Tesla BOJIM3U MOBEPXHOCTU 3eMJIH.

[MoTeHIManbHbIe W HeMOTeHLMa/lbHble CWIbl. CBsi3b pPabOThI HEMOTeHLMAIbHBIX CHJI C
M3MEeHeHHeM MeXaHWYeCKOW SHePryuy CUCTeMbI TeJl. 3aKOH COXPaHEeHUs1 MeXaHU4YeCKOU SHepruu.

Yripyrve u Heynpyrve CTOJIKHOBEHUS.

TexHUuecKre yCTPOMCTBA M MpaKTUUeCKOe MpUMeHeHHe: BOJOMET, KOMép, MpY>KUHHBINA
MUCTOJIeT, JBWKEHHE pPakKeT.

JlemoHcmpayuu

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTuBHOe fiBU)KEeHUe.

[Mepexo/; IOTeHI[MATbHON YHEPTUM B KWUHETUUECKYIO U 00paTHO.

YueHuueckull 3kcnepumeHm, 1a6opamopHble pabombl



M3yuyeHne abCOMIOTHO HEYNPYroro yjapa C TIOMOIIbIO /IBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

WccnenoBanue cBs3W paboThbl CUIbl C KM3MEHEHHWEM MeXaHWueckod SHepruM Tesa Ha
NpYMepe pacTshKeHUs1 pe3MHOBOIO JKI'yTa.

Pa3pen 3. MonekynsipHas (pm3uka 1 TepMouHaMHUKa

Tema 1. OcHO8bI MO1€eKYASIPHO-KUHemMuYecKoll meopuu

OCHOBHBI€ TIOTIO>KEHHSI MOJIEKY/ISIPHO-KMHETHUEeCKOM TeOPUU U UX OTILITHOe 000CHOBaHME.
bpoyHoBckoe gBwkeHue. [Iuddy3usi. XapakTep /ABWKEHMS] M B3aUMOJENCTBUS UaCTHI]
BellecTBa. MojielM CTPOEHUs Ta30B, JXUJKOCTeH W TBEPABIX Tell U O00BSICHEHWE CBOWCTB
Bell[eCTBA Ha OCHOBe 3TUX Mogesed. Macca u pa3mMepbl MosieKyn. KosivuecTBo BelllecTBa.
ITocTtosinHast ABorazpo.

TeryioBoe paBHOBecue. Temreparypa U eé usmepenue. Illkana temneparyp Llesnscus.

Mogenb npeanbHoro rasa. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO-KMHETUUYECKOW Teopuur
uieaspbHOrO rasa. AOCO/OTHas Temriepatypa Kak Mepa CpefHeld KHWHEeTUYeCKOW JHepruuv
TeIJIOBOIO [JBWKeHUs uyactyl, rasa. Illkama Ttemnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
YpaBHeHue MeHpeneeBa—KnaneiipoHa. 3akoH /lasbToHa. M3ormpoiiecchl B HealbHOM rase C
MOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. ['pacdrueckoe mpezcTaB/ieHre U30MPOLIECCOB: U30TePMa,
130x0pa, u3obapa.

TexHuUecKye yCTPOUCTBa U MTPaKTUUYeCKoe TIpUMeHeHre: TepMoMeTp, bapomeTp.

LemoHcmpayuu

OnbIThl, [JOKa3blBaloOIMe [JUCKDETHOE CTpOeHMe BellecTBa, (oTorpaduyd MoJIeKys
OpraHUYeCcKUX COoeJIMHeHUM.

OnbiThl 10 AW dY3UM KUAKOCTEN U ra30B.

Mojenb 6POYHOBCKOTO JIBHXKEHUS.

Mogens onbita LlITepHa.

OnpITel, JOKa3bIBalOLMe CYLLeCTBOBAaHUE MEXXMOJIEKY/ISIPHOTO B3aUMO/IeCTBYS.

Mogesb, UUTIOCTPUPYIOLAs TIPUPOAY [aB/IeHus ra3a Ha CTeHKU COCYyZa.

OnbIThI, WTFOCTPUPYIOLME YPaBHEHUE COCTOSIHUS W/lea/IbHOTO Ta3a, U30IpOLIeCChI.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

OmpezeneHrie MacChl BO3/[yXxa B KJIAaCCHOM KOMHaTe Ha OCHOBe H3MepeHuM 00béma
KOMHATBI, 1aB/IeHUs] U TeMIlepaTypbl BO3/lyXa B HEel.

VccnemoBaHue 3aBUCUMOCTU MeXX/y ITapaMeTpaMy COCTOSIHUS pa3pe’KeHHOro rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepmoguHamuueckass cucTema. BHyTpeHHSI1 5Heprusi TepMOAMHAMHUeCKOHW CUCTeMbI U
criocoObl eé u3mMeHeHus1. KomuecTBo TeryioThl U paboTa. BHyTpeHHsist SHEprusi 0IHOATOMHOT O
W/leajIbHOr 0 Ta3a. Bupl Teryionepeauu: TemI0NPOBOJAHOCTb, KOHBEKLUS, U3/TydeHue. Y jenbHast
TeIJIOEMKOCTB BelljecTBa. Ko/muecTBO TeryioThI IIPU Teruionepejiaye.

[Mousatve o6 amuabaTHOM mporiecce. [lepBblii 3aKOH TepMOAWHAMUKH. [IpuMeHeHHe
MepBOT0 3aKOHA TePMOJMHAMUKHU K u3omporiieccam. ['paduueckast uHTepripeTaiysi paboThl rasa.

Bropoii 3ak0H TepMo/iuHaMUKA. HeoOpaTUMOCTh MPOLIeCCOB B TIPUPO/IE.

TerioBble MalMHLI. [IPUHIMITLI IeHCTBUS TETUIOBBIX MalllvH. [IpeoOpa3oBaHUst SHEPTUN B
TeryIOBbIX MalnHax. KosdduiyeHT nonesHoro AeiicTBusi TeryioBoil MamvHbl. Lukn KapHo u
ero Ko3¢ULMeHT MoIe3HOro JeicTBUs. DK0JIornuecKre mpo0ieMbl TeTI03HepreTHKH.

TexHuueckre yCTpOWCTBA U TMpaKTUYeCKoe TpUMEHEeHWe: [BUraTejlb BHYTPEHHEro
cropaHusi, OBITOBOM XOJIOAWTBHUK, KOHAULOHEP.



Zlemoncmpayuu

V3MeHeHWe BHYTpeHHeH SHePruM Tejia TP COBepIIeHUW paboThL: BbUIET TPOOKK U3
OyTBIIKM TIOZ, ZieliCTBMEM CXKaToro BO3JyXa, HarpeBaHue 3@upa B JaTyHHOH TpyOKe MyTéM
TpeHus (BUJe0[,eMOHCTpaLys).

VI3MeHeHVe BHYTpeHHel 3Hepruy (TeMIiepaTyphbl) Tesa IpH Terionepesave.

OnbIT 110 agrabaTHOMY pacIIMpeHHt0 Bo3/yxa (OIbIT C BO3/YLIHBIM OTHUBOM).

Mopenv mapoBoii TypOUHBI, [BUTaTe sl BHyTPEHHEro CropaHusi, peaKTUBHOTO JIBUTATeJIsl.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

V3mepeHue y/ieNIbHOU TeI0EMKOCTH.

Tema 3. Azpezamuble cocmosiHus 8ewjecmea. Dazoebie nepexoobl

[TapoobOpa3oBaHue U KOHZAeHcalus. VcrapeHue U KurneHue. AOco/oTHas U
OTHOCHTeNbHAs B&XKHOCTh BO3/yxa. HachlljeHHbIN Map. Ye/bHast TeraoTa napoobpa3oBaHusl.
3aBUCUMOCTb TemIlepaTypbl KUIIeHUs OT [jaB/IeHHUS.

TBéppoe teno. Kpucranmmyeckre ¥ aMopgHble Tesa. AHU30TPOIUSL CBOMCTB KPUCTAJI/IOB.

Kupkue kpucrtamnel. CoBpemeHHble MaTepuasnbl. [lnaBjieHne W KpUcCTa/uv3auus. Y[esbHas
TeryioTa ruiaBieHus. Cybmumarusi.

YpaBHeHuUe TeryioBoro banaHca.
TexHUuecKre yCTpPOWCTBA W TpaKTUUeCKoe TpUMeHeHWe: TMIPOMeTp M TICUXPOMETD,

Ka/IOpUMETP, TeXHOJIOTUH nosiyyeHus COBPEMEHHBLIX MdTepHuda/ios, B TOM quciie
HaHOMaTepHa/l0B, U HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBOWCTBA HACBIIEHHBIX MTAPOB.

KurieHue rpy MOHWKEHHOM [[aBI€HUH.

CriocoObI U3MepeHwUst BJIa’KHOCTH.

HabtroieHrie HarpeBaHUsl U TJIABJIEHHsT KPUCTA/UTAUeCKOT 0 BeIjeCTBa.
[emMOHCTpalys KpUCTA/IIOB.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombl

M3MepeHre OTHOCHTETBHOM BIa)KHOCTH BO3/yXa.

Pa3pen 4. dneKTpojuHaMHKa

Tema 1. Dnekmpocmamuka

OnekTpu3alMs Tesl. OJIeKTpUYecKuM 3apsf. [JlBa BHJA 3/1eKTpPUYeCKUX  3apsioB.
ITpoBOAHUKH, JU3/I€KTPUKHY U MOIYTIPOBOJHUKHU. 3aKOH COXPaHEHHs 3/1IeKTPUYeCKOoro 3apsja.

B3aumogeiictBue 3apszoB. 3akoH KynoHa. ToueuHblli  3/1eKTpUYeCKUi  3apsii.
OnekTpuueckoe mose. Hanpsyk€HHOCTb 3eKTpuuyeckoro moss. IlpuHuun cyneprnosuiuun
3/1IeKTPUYECKUX ToJiel. JIMHUY HanpsHKEHHOCTH 3/1eEKTPUUECKOro TOJIS.

PabGota cun anekTpocTtaTHueckoro rmosis.  [loteHrman. Pa3HOCTH  TMOTeHIMAOB.
[TpOBOAHMKM U JV3/IEKTPUKY B 3JIEKTPOCTaTUYECKOM Ioste. JlnanekTpruueckast IpOHULIaeMOCTb.

DJIeKTPOEMKOCTb. KoOHzeHcaTop. OJIEKTPOEMKOCTh TIJIOCKOIO0 KOHJleHCaTopa. JOHeprus
3apsPKeHHOT0 KOH/IeHCaTopa.

TexHWuecKrde YCTPOMCTBA M MpaKkTUYeCKOe TPUMeHeHMe: 3JIeKTPOCKOI, 3/1eKTPOMETD,
3JIEKTPOCTaTHYeCKasl 3alljiTa, 3a3eM/IeHHe 3JeKTPONpPHUOOpPOB, KOHAEHCATOp, KOMMPOBAIbHBIN
anmnapar, CTpyWHBIN ITPUHTEP.

Llemoncmpayuu

YCTpOHCTBO ¥ IPUHLIMM IeUCTBUS 3/IeKTPOMeTpa.

B3aumogencTBre Ha31eKTPU30BaHHBIX TeJl.



OJIeKTpHUYeCKOoe T0Jie 3apsSKeHHBIX TeJl.

[IpoBOJHMKM B 3/IEKTPOCTaTUYECKOM TIO0JIE.

OJIeKTpoCcTaTUYeCcKasl 3allura.

[IV31eKTPUKH B 3/1eKTPOCTAaTUUECKOM MOJIe.

3aBUCUMOCTb  3JIEKTPOEMKOCTHA TIJIOCKOTO KOHZAEHCcaTopa OT I/IOWAJyd TIIaCTHH,
pPacCTOSTHUSL MeXXAY HUMH U [M3/IeKTPUUeCKOUW MPOHUL[aeMOCTH.

OHeprus 3apsyKeHHOr0 KOHZeHCaTopa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

V3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCAaTOopa.

Tema 2. IlocmosHHbIl 31eKmpuyeckull mok. ToKu 6 pa3AuuHbIX cpedax

OIeKTpUYeCKUd TOK. Y CIOBUS CYILIeCTBOBaHUS 3/IeKTPUUECKOr0 ToKa. VICTOUHUKHU TOKa.
Cuna toka. ITocTosiHHBIM TOK.

Harnpsikenue. 3akoH Oma /ij1s1 ydacTKa Lielu.

OJ1eKTpruyecKoe COMPOTHUBJ/IEHYE. Y nensbHoe CONPOTHUBJ/IEHVE BellleCTBa.
[TocnenoBarenbHOe, Mapasie/bHOe, CMEeIIaHHOe COeJUHeHNe TIPOBOJHUKOB.

PaboTa 3nekTprueckoro Toka. 3akoH /xoymns—J/IeHiia. MOIHOCTb 3/IEKTPUUYECKOTO TOKa.

OJIeKTPOABWKYILAsl CUJla U BHYTPeHHee CONPOTHB/IeHMe UCTOYHMKA TOKa. 3aKoH Oma 1
T0JIHOM (3aMKHYTOM) 3/1eKTprUecKoi Liernu. KopoTkoe 3aMbiKaHue.

O/IeKTPOHHAs TPOBOJUMOCTb TBEPABIX METa/VIOB. 3aBUCMMOCTb CONPOTUB/IEHUSI METa/I/IOB
oT TeMriepatypbl. CBepXnpoOBOAMUMOCTb.

OIeKTPpUYEeCKU TOK B BaKkyyMe. CBOMCTBA 3/1eKTPOHHBIX MTyYKOB.

[MonyrpoBogHuku. CoOCTBeHHass W TMpUMeCHasi TPOBOAMMOCTL TIOJIYTIPOBO/JHHUKOB.
CroiicTBa p—n-niepexoia. [1o/yrpoBOAHUKOBEIE TIPUOOPBI.

ONeKTPUYeCKUd TOK B pacTBOpax M pacljiaBax 3/eKTPOJIUTOB. ODJEeKTPOJUTHYEeCKas
Jiccoyanys. JeKTPOIu3.

OneKTpUueCcKri TOK B ra3ax. CamMoCToSITeNIbHbINA U HeCaMOCTOsITe/IbHbIN pa3psi. MosHus.
[1na3ma.

TexHWueckde YCTPOMCTBA W TMpaKTUYECKOe T[pUMeHeHWe: amIrepMeTp, BOJIbTMETD,
peocTat, WCTOYHWKM TOKa, 3JeKTpOHArpeBaTe/ibHble TPUOOPBI, 37eKTPOOCBETUTE/ILHBIE
npubOpbl, TEPMOMETP CONPOTUB/IEHUs], BaKyyMHBIH U0/, TEPMHCTOPbI U (OTOPE3UCTOPHI,
TOJIYTIPOBO/JHUKOBBIN [IU0/I, Ta/IbBaHHKA.

LemoHcmpayuu

V3mMepeHUe CU/IbI TOKA U HaTPsDKeHUSI.

3aBUCUMOCTb COTPOTHUB/IEHUSI LWIWHJPUYECKUX IIPOBOJHUKOB OT [JIMHBI, IUIOLA[AU
TOMEepPevyHoro CeueHusl U Matepuarna.

CwmeliaHHOe coeiUHeHNe TIPOBOJHUKOB.

[Ipsimoe W3MepeHMe >3/eKTPOABMXKYLeHM Cuibl. KOpoTKOe 3aMblKaHWe TajlbBAHUUEeCKOro
37IeMeHTa U OLleHKa BHYTPEHHEer0 COMPOTUBJ/IEHUS.

3aBUCUMOCTb COTIPOTUB/IEHUS] METas/VIOB OT TeMIlepaTypsbl.

[IpoBOUMOCTE 371EKTPOJIUTOB.

VickpoBoii pa3psifi U MPOBOAUMOCTb BO3ZyXa.

OJHOCTOPOHHSS TPOBOJAUMOCTD AUO0/A.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi

V3yueHue cMelIaHHOTO COeIMHEHUS Pe3UCTOPOB.

V3sMepeHue 3/1eKTPOJBUWXKYLLEH CWUIbI MCTOYHMKA TOKAa W €ro BHYTPEHHero
COTNPOTHUBJIEHUSI.



HabJmrojeHue 3/1eKTpoJii3a.

MexxnipeAMeTHbIe CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYILECTB/SIETCS C yUYETOM
coJiepKaTeNlbHbIX MEXXIIPeJMETHbIX CBsi3eli C KypcaMH MaTeMaTHKd, OWO0JIOTHH, XUMUH,
reorpauu ¥ TeXHOJIOTUU.

MesicnpeOMemHble NOHsIMusl, CBsI3aHHbIE C W3y4eHWeM MeTOZOB Hay4YHOIro TIO3HAHWS:
siB/leHWe, Hay4HbIM (akt, rumotes3a, (u3nueckas BeMUYWHA, 3aKOH, TeOpus, HalOJI0JeHue,
9KCTIepUMeHT, MOZle/TMPOBaHKe, MO/ie/b, U3MepeHue.

Mamemamuka: pellleHHe CHCTeMbl ypaBHeHUM, JiMHeWHas (QyHKIUs, TMapabora,
rurepbosia, ux rpadyKu U CBOMCTBA, TPUTOHOMETpHUYeCcKHe (DYHKIMU: CUHYC, KOCUHYC, TaHT'€HC,
KOTaHTeHC, OCHOBHOE TPUTOHOMETPUUECKOe TOXIeCTBO, BEKTOPhl M WX TIPOEKIMHM Ha OCH
KOOpP/IMHAT, CI0KeHHE BEeKTODOB.

Buonoeusi: MexaHWueckoe /BI)KeHHe B )KUBOU Tpupojie, Auddysusi, 0CMOC, TeraooOMeH
JKUBBIX OPraHU3MOB (BU/bI TeTUIOTIepe/iaul, TeIJIoBOe paBHOBECHE), /IeKTPUUECKUe sIBJIEHUS B
JKMBOU TIPUPOJE.

Xumus: IACKpeTHOe CTpPOeHUe BelllecTBa, CTPOeHWe aTOMOB W MOJIEKY/, MOJIb BelljeCTBa,
MOJISIDHasi Macca, TelyIoBble CBOWMCTBA TBEPALIX TeJl, JKUAKOCTeM W ra3oB, 3/eKTpUUecKue
CBOMCTBA MeTaJlJIOB, JIEKTPOIUTHUECKAs IUCCOLIMALIVS, TaTbBaHHUKaA.

I'eoepacpusi: Bna>xHOCTH BO3/1yXa, BETPhI, DapoOMeTp, TePMOMETP.

TexHonozus: ipeobpa3oBaHye ABW)KEHHUM C UCTIO/Ib30BaHHEM MeXaHU3MOB, YUET TPeHUs B
TeXHUKe, TOJIIUITHAKYA, HCIO0J/Ib30BaHHWe 3aKOHAa COXpaHeHUs WMITy/lbCca B TeXHUKe (pakera,
BOZIOMET W JApyrue), [BUTaTe/lb BHYTPEHHEro CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOAWTBHUK, KOHAUI[MOHED, TEXHOJIOTUM TOTyUeHHUs] COBPeMeHHBIX MaTepUajioB, B TOM YHCIIe
HaHOMaTepuasoB, W  HAHOTEXHOJOTWW,  S/eKTpOoCTaTHuecKash  3aldra,  3a3em/ieHue
3/IeKTPONIPUOOPOB, KCEPOKC, CTPYHHBIA TIPUHTEp, 3JIeKTpPOHArpeBaTe/ibHble  TMPHOOPHI,
3JIEKTPOOCBETUTE/TbHbIE TPUOOPHI, TaTbBAHUKA.

11 KVTIACC

Pa3pen 4. dneKTpojuHaMHKa

Tema 3. MazHumHoe nose. 3/1eKMpoMazHUMHAas UHOyKyus

[TocTosiHHBIe MarHuTBL. B3auMoAenCcTBHME MOCTOSIHHBIX MarHuTOB. MarHuTHoe ToJe.
BekTop MarHUTHOM MHIYKUMHU. [IpUHLIATT CyTIeprio3ULIMK MarHUTHBIX Tosiel. JINHUA MarHUTHOU
MHAYKUMA. KapTUHa TMHUM MarHUTHOM MHAYKLIWH T10J1s1 TIOCTOSTHHBIX MarHWTOB.

MaruuTHoe 1oJie MPOBOAHUKA C TOKOM. KapTuHa /MWMHWUN WHAYKUAW MarHUTHOTO TIOJS
JJIMHHOTO TIPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJIbLIEBOTO IPOBOJHUKA, KATYIIKU C TOKOM.
OmneiT OpcTesa. BlaumogelnicTBre MPOBOJAHUKOB C TOKOM.

Cuia Amriepa, eé MOZY/b U HallpaBJleHUe.

Cuna JlopeHuja, eé MoAynb W HarpaBjeHWe. [IBI)KeHHe 3apsDKeHHOM 4YacTHLbl B
O/THOPOJJTHOM MarHUTHOM TioJie. Pabora cumbl JIopeHria.

SIBneHVe 3/1eKTPOMAarHUTHOM WHAYKUMMU. [IOTOK BeKTOopa MarHUTHOW WHAYKIWU.
ONeKTPOABIKYILAst CH/la UHAYKIMU. 3aKOH 3/1IeKTPOMarHUTHON UHAYKLuK Dapazest.

BuxpeBoe 3ssieKTprueckoe I10je. DJIeKTPOABWKYILASA CWia UHAYKLUMA B IIPOBOJHUKE,
JBWXKYILLIEMCS ITOCTYTIaTe/IbHO B OJJHOPOJHOM MarHMTHOM II0Jie.

ITpaBuso JleHna.

VHyKTUBHOCTD. fIB/IeHUe CaMOMHAYKLMU. DJIeKTPOABIIKYLLIAs CHUJIa CAMOUHZYKLVH.



OHeprus MarHUTHOIO M0JI1 KaTYIIKU C TOKOM.

OJIEKTPOMAarHUTHOe T10J1e.

TexHuyeckre yCTPOMCTBA U IpaKTUUeCKOe T[IpUMeHeHue: I10CTOSIHHble MarHUTBI,
3/IeKTPOMAarHUThI, 3/1IeKTPO/BUIaTe /b, YCKOPUTE/IU 3/IeMEeHTapHbIX YaCTHULl, HHAYKLIMOHHAS M1eYb.

LemoHcmpayuu

OrmneIT OpcTepa.

OTK/I0HeHue 371eKTPOHHOIO Iy4yKa MAarHUTHBIM I10JIeM.

JIMHUY MHAYKLMU MarHUTHOTO T10J141.

B3anmogelicTBYe AIBYX NIPOBOJJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cusbl JIopeHLia Ha MOHBI 37IEKTPOJIUTA.

SIBeHue 371eKTPOMarHUTHON UHAYKLIMY.

IIpasuno Jlenua.

3aBUCUMOCTb 3JIeKTPOABWKYLLEH CU/Ibl UHAYKLUM OT CKOPOCTH M3MEHeHHsI MarHUTHOIO
MOTOKa.

SBneHvie cCaMOMHAYKLUU.

YueHuueckull s3KkcnepumeHm, 1abopamopHble pabombl

V3yuyeHre MarHUTHOIO M10JI1 KAaTYLIKHA C TOKOM.

VccnepoBanue [eliCTBUSI MOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

VccnesnoBaHue sIB/IeHUs 3/1eKTPOMarHUTHOW UH/YKLUH.

Pa3pen 5. Kosiedanusa ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomMazHUIMHble Ko/1e0aHust

KonebaTenbHasi cuctema. CBoOogHBle MexaHW4YeckKue KosebaHusi. ['apMoHMYecKue
Konebanus. Ilepuon, uyacrora, amrumryga W ¢asa KonebaHuid. IIpy)KUHHBIM MasITHUK.
MaTtemMaThuecKdii MassTHUK. YpaBHeHWe TapMOHMUeCKUX KojebaHuii. [IpeBpalijeHHe SHEpPrUd
TIPY TaPMOHHYECKUX KOJie0aHUsIX.

KonebarenbHbii KoHTYp. CBOOOJHBIE 3/IeKTPOMarHWTHBIE KOJiebaHHS B UZeaTbHOM
KosebaTesTbHOM  KOHType. AHAJOTHS MEXIy MeXaHWYeCKUMHA W 37IeKTPOMarHUTHBIMU
Kosiebanusivu. @opmysna ToMcoHa. 3aKOH COXpaHeHHsl SHEPTUH B HleasbHOM KosieOaTesbHOM
KOHTYpe.

I[pencTaBneHye 0 3aTyxaroyx KojeOaHUsX. BeIHyK/IeHHbIe MeXxaHUUeCKue KoaeOaHusl.
Pe3oHaHC. BoiHYX/leHHbIe 3/IeKTPOMarHUTHbIe KosieOaHusl.

[TepemeHHbI TOK. CMHYyCOUa bHBIM MepeMeHHbI TOK. MOIHOCTb TlepeMeHHOro TOKa.
AMIIUTYAHOE U JielCTBYIOLee 3HaUeHHe CUJ/Ibl TOKAa U HaTpsDKeHUsl.

Tpancdopmarop. Tlpon3BozacTBO, Tepefaua U ToTpebsieHHe 37eKTPUUECKON SHepruu.
JKoJoruueckue pHUCKA TPy TIPOM3BOJCTBE 3/1eKTpo3Heprur. KynbTypa WHCIO/b30BaHUS
3/1eKTPO3HEPTHH B MOBCEIHEBHOMN >KHU3HU.

TexHUueckKre YCTPOMCTBA U TIPAKTHUUECKOe TpHUMEHEeHHe: 3eKTPUUeCKUd 3BOHOK,
reHepaTop MepeMeHHOT0 TOKa, JIMHUM 3JIeKTporiepeiay.

JlemoHcmpayuu

WccnenoBanue mapamMeTpoB KosebaTebHON CUCTeMBI (TIPY>KUHHBIA UM MaTeMaTHUeCKUH
MasiTHUK).

HabmoieHue 3aTyxaroIux KoaebaHuil.

WccnenoBaHye CBOMCTB BBIHYKAEHHBIX KOJleOaHUH.

HabntoieHre pe3oHaHca.



CB00OO/IHBIE 37IEKTPOMAarHUTHLIE KOIebaHusl.

OcuunnorpaMmel  (3aBUCMUMOCTA  CWJIbI TOKA W HAamlpsDKeHUWs OT BpPeMEeHU) AJIs
3JIeKTPOMarHUTHBIX K0J/lebaHu.

Pe3oHaHC mpu mociefoBaTesIbHOM COeMHEHUM Pe3UCTOpa, KaTYLIKW WHAYKTUBHOCTH U
KOH/ZIeHcaTopa.

Mogenb TMHUM 3/71eKTpOIepejaui.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi

WccnenoBaHye 3aBUCMMOCTH TIePHO/ia MaslbIX KOieOaHuUH rpy3a Ha HUTU OT JIJTMHBI HUTH U
Macchl rpysa.

VccnepoBanue mnepeMeHHOr0 TOKa B LeNd W3 MOC/Ae[0BaTeNbHO COeJUHEHHBIX
KOH/IeHCAaTopa, KaTyLLKWA U pe3ucTopa.

Tema 2. MexaHuuyecKue u 3/1eKmpomMazHUmMHbIe 80/1HbI

MexaHrueckye BOJIHBI, yCI0BUs pacripoctpaHenys. [lepuog. CKOpoCTh pacnipocTpaHeHust
M JyvHa BosiHBL. [lomepeuHble W MpoAO/IbHbIE BOJHBL VHTepdepeHimss U gudpakius
MeXaHWYeCKUX BOJH.

3Byk. CKopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIeKTPOMarHUTHbIe BOJIHBL. Y CJIOBUS W3/1y4eHUs! 3JIeKTPOMAarHWTHBIX BOJIH. B3avMHas
opueHtals BeKTopoB E, B, V B sjmekrpomarHuTHOM BOjHe. CBOWCTBAa 3/IEKTPOMarHUTHBIX
BOJIH: OTpakeHWe, TpeJioMJieHWe, Tomsgpu3anus, Audpakius, uHTepdepeHUs. CKOpOCTb
3/71eKTPOMAarHUTHBIX BOJIH.

[ITkasa 3/1eKTPOMarHWTHBIX BOJIH. IIprMeHeHre 371eKTpOMarHWTHBIX BOJIH B TeXHUKE U
ObITY.

[IpuHLMIBI paZiMOCBS3U U TesleBUeHUs. Pajnronokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karolller CpeJibl.

TexHWUecKrWe YCTPOMCTBA M MpPAaKTMYeCKOe MpPHMeHEeHUe: My3bIKalbHble WHCTPYMEHTHI,
y/IbTPa3ByKOBasi JUAarHOCTHKAa B TeXHUWKe W MeJuLMHe, pajap, PaJUOINpPUEMHUK, TeJIeBU30p,
aHTeHHa, TenedoH, CBU-reun.

Llemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHeHHe TIOTIePEeYHBIX U MPOZO/IbHBIX BOJIH.

Kosnebiitolieecst Tesio Kak HCTOYHUK 3BYKa.

HabmroieHre oTpaXkeHHs1 ¥ TIPeJIOMJIeHHs] MeXaHUUeCKUX BOJTH.

Habmoenue natepdepeHIuy U Audpakiiv MeXaHUUeCKUX BOJTH.

3BYKOBOU pe30HaHC.

HabmtoieHre CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIATYJOW W YaCTOTOM
KosieOaHui.

WccnenoBaHne  CBOWCTB — 3/IeKTPOMAarHMTHBIX — BOJIH:  OTpakeHWe, IpeioMJIeHue,
nosisipu3auysi, Audpakiys, uHTepdepeHLys.

Tema 3. Onmuka

'eomeTpuueckasi onTvka. [IpsiMosivHeliHOe pacripocTpaHeHre CBeTa B OHOPOIHOM cpefe.
JIyu cBeta. ToueyHbI HCTOUYHUK CBeTa.

OtpakeHre cBeTa. 3aKOHbI OTpa)kKeHHsi cBeTa. [locTpoeHWe W300paXkKeHWH B TIIOCKOM
3epkaiie.

[lpenomsienne cBeTa. 3aKOHBI TIpejiOM/IeHUs cBeTa. AOCOJIOTHBIA  TOKa3aTeslb
npesiomnieHysi. [losHoe BHyTpeHHee oTpakeHue. [lpefienbHBIM yros MOJHOTO BHYTPEHHEro
OTpa’kKeHHUsl.

Nucnepcus cBeta. CrioxHBIN cocTaB besoro ceeta. LlgeT.



Cobuparique W paccewBamolyie JjuH3bl. TOHKas auH3a. POKYCHOe pacCTosiHue U
ONTHYecKasl CUjla TOHKOH JiMH3bI. [locTpoeHne n300pakeHrit B COOMPAIOIIUX U PaCcCeUBaIOIINX
nuH3ax. PopMysia TOHKOM JIMH3bI. YBe/lWUYeHue, aBaeMoe JTMH30MU.

[Tpenenbl NPUMEHUMOCTH FeOMeTPUUeCKOM OMTHKH.

BonHoBasi onTuka. WHTepdepeHiusi cBeTa. KorepeHTHble HWCTOUHUKW. Y CJIOBUS
Hab/moIeHrsT MAaKCUMYMOB U MUHUMYMOB B UHTeP(epeHIMOHHON KapTHHE OT ABYX CHMH(Aa3HBIX
KOrepeHTHBIX UCTOUHUKOB.

HNudpakuus cBeta. /[JudpakiuoHHasi peméTka. YcioBue HaOMOZEHUsT TJIaBHBIX
MaKCHMYMOB TpH aJleHUM MOHOXPOMAaTHYeCKOro CBeTa Ha AU(PPaKLMOHHYIO PELLETKY.

[Tonspusanus ceera.

TexHuWyecKWe YCTpPOMCTBA M TIpaKTHUYeCcKoe TpHMeHeHWe: OYKM, Jiyra, ¢oToarmapar,
MPOEeKLIMOHHBIMA ~amnmnapar, MHKDPOCKOI, TeJecKOor, BOJIOKOHHAsi OITHKAa, AuQpakLUOHHas
peLléTKa, MOISAPOUS,.

Llemoncmpayuu

[Ipsimo/ivHeliHOe pacrnpoCTpaHeHWe, OTpa)keHHWe W IpesioMjieHre cBeTa. Omnrhueckue
MIPHUOOPHI.

[TosiHOe BHyTpeHHee oTpa)keHue. MoJe/nb CBeTOBOA.

VccnenoBaHre CBOMCTB U300paykeHNWH B IMH3aX.

Mogenu MUKpPOCKOIIa, Te/IeCKoIIa.

HabmtoeHue nHTepdepeHIU CBeTa.

Habsmogenve qudpakimu cBeta.

HabmoieHuye [ucriepcuy CBeTa.

[TonyyeHue crieKTpa € MOMOLLBIO NTPU3MBI.

[MonyueHue crieKTpa ¢ MOMOILIBIO JU(PaKIMOHHOMN PeIIETKY.

HabmtoieHre nosisipu3aliyy CBeTa.

YueHuueckull 3kcnepumeHm, 1a6opamopHble pabombl

V3MmepeHue rokasare/is IIpeJIoOM/IeHUs CTeK/a.

HWccnenoBaHue CBOMCTB U300pakeHUM B JIMH3aX.

HabmroieHye qucriepcuy CBeTa.

Pa3zgen 6. OcHOBBI cieja/IbHON TeOPUH OTHOCUTE/THHOCTH
['paHULIBI TIPUMEHUMOCTH KJIaCCUUECKOW MeXaHUKW. [locTynaTel crneluanbHOW TeOpuM
OTHOCUTE/TbHOCTHA: WHBApPUAHTHOCTb MOJYJIA CKOPOCTA CBeTa B BaKyyme, TIPUHLMII
OTHOCHTEeIbHOCTH DUHILITeHa.
OTHOCUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMe/i/ieHre BpeMeH! U COKpallleHue JIUHbI.
OHeprusi U UMIY/IbC PeJIITUBUCTCKON YaCTULIBL.
CBs13b MaCChI C 3Hepruer U UMMy/AbCOM PeIITUBUCTCKOM YaCTULIbI. DHEPIusi MOKOS.

Pa3gen 7. KBanToBas pu3mnka
Tema 1. D1iemeHmMbl K8AHMOGOU ONMUKU
@®oronbl. Popmysa [11aHKa CBA3M 3HEPryuu (POTOHA C €ro YacTOTOW. DHEPrusi U UMITY/IbC
dboToHa.
OtkpeiTe u ucciaenoBanve @oroadpdexkra. Ombitei A. I'. CroseToBa. 3aKOHbI
dboTosddekTa. YpaBHeHUue DiiHiTeiHa Ajisi poToaddekTa. «KpacHas rpaHuia» Gorosddekxra.
Nasnenue cBeta. OnbiTe [1. H. JIeGeesa.
XrMHUUeCKoe [1eiCTBUe CBeTa.



TexHUuecKre YCTPONCTBA U TpaKTUUeCKoe MpuMeHeHHe: (OoTo31emMeHT, (OTOAATUMK,
conHeyHasi 6aTapesi, CBeTOAMO/I.

Llemoncmpayuu

®oT03(PPeKT Ha YCTaHOBKE C LIUHKOBOU IM/1aCTUHOM.
WccnenoBaHe 3aKOHOB BHeIlIHeTo oTo3ddekTa.
Caetoauof,

ConHeuHas 6aTapes.

Tema 2. CmpoeHue amoma

Mogenb atoma TomcoHa. OnbiThl Pe3epdopza mo paccesinvio o -yactuil. [liaHeTapHas
Mozenb atoma. [Toctynatel bopa. M3nyuenune u nornoileHre ¢GOTOHOB MY Tepexofie aToma C
OJJHOTO YpOBHSI SHepruv Ha pyrol. Buzbl crekTpoB. CreKTp YpOBHeW S5Heprud aroma
BOZ0pPOZa.

BonHoBbie cBolicTBa uactull. Bonnel ge bpoiins. KoprnyckynsipHO-BO/THOBOM 1yann3M.

CrioHTaHHOe U BBIHYK,€HHOe U3/lyyeHue.

TexHuyeckre yCTpPOMCTBA M TIPAKTUYECKOe IIPUMEHEeHHe: CIIeKTpajbHbIM aHa/lIu3
(cekTpockom), jia3ep, KBAHTOBbIA KOMITbIOTEP.

Llemoncmpayuu

Mogens onbita Pesepdopga.

OrnipeziesnieHye [/IMHBI BOJIHBI Jla3epa.

HabmoieHre TMHeMYaThIX CIIEKTPOB U3/TyUYeHHsl.

Jlazep.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombl

HabmtoieHre TMHEMUATOTO CIIeKTpa.

Tema 3. AmomHoe a0po

OKCIepUMEHTBHI, J0KasbIBaro1ue CIOXKHOCTb ~ CTpOeHusl  sifpa. OTkpeITHE
paauroakTUBHOCTU. OmnbIThl Pe3epdopza mo ornpeseneHU0 coOCTaBa pajiOaKTUBHOTO U3/TyUYeHUS .
CgoticTBa anbda-, beta-, raMMa-u3nyueHus. BnvsHue pajioakTHBHOCTH Ha JKUBbIe OPTaHU3MBI.

OTKpbITHE TPOTOHA W HeWTpoHa. HykyoHHas Mogenb sinpa I'eiiseHOepra—lIBaHeHKO.
3apsaz aapa. Maccosoe uncio saapa. M30Tomnsl.

Anba-pacrniazi. DyIeKTPOHHBIM U TMO3UTPOHHBINA Oera-pacriaz. ['aMMa-u3nyuyeHue. 3akoH
PaZiIMOaKTUBHOIO pacraza.

OHeprus CBsI3U HYKJIOHOB B sifipe. S1zepHbie cumbl. JedekT Macchl spa.

AnepHble peakiuu. [leseHue v CUHTe3 Azep.

SinepHblii peakTop. TepmosiiepHblii cuHTe3. I[IpobGsieMbl U TEPCTIEKTHBBI  siIePHOM
SHepreTUKU. JKOJIOTMYecKre acreKThl 1ePHOM SHepPreTHKH.

O/ieMeHTapHble yacTuLbl. OTKpbITHE TTI03UTPOHA.

MeTo/b1 HaO/TIOZIEHNST U PETUCTPAL[UM YIeMeHTapHBIX YaCTHI].
dyH/iaMeHTa/IbHbIe B3auMo/eicTBusi. EAUHCTBO (r3nueckol KapTHHBI MUpa.

TexHHUUeCKHMe YCTPOWCTBA U TIPAKTHUECKOe NMpUMeHeHHe: 03MMeTp, KamMepa BuibcoHa,
siepHBIN peakTop, aToMHasi bomo0a.

JlemoHcmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHULI.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi
VccnenoBanue TpeKoB yacTuL] (110 TOTOBBIM (poTOrpagusim).

Pa3pen 8. Jy1eMeHThI aCTPOHOMMHM ¥ aCTPO(PU3IUKH



Oranbl pa3BUTHUA  acTpoHOMHMM. lIpWKnazgHOe YW MMPOBO33peHUeCKOe — 3HaueHHe
aCTPOHOMHUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/1bl, TJIaHeThl, UX BUJUMOE JIBIKeHUe.

CoJsiHeuyHas cucTema.

CosiHue. ConHeyHass akTUBHOCTb. McTouHuk sHepruu CosiHLIa U 3BE34. 3BE34bI, UX
OCHOBHbIe XapaKTePUCTUKU. JlMarpaMMma «CIeKTpa/ibHbld KJacC — CBETUMOCTb». 3BE3/bl
IJIaBHOH TIIOC/Ie/IOBaTe/IbHOCTH. 3aBHCHMMOCTh «MacCa — CBETHMMOCTb» I 3BE3]] TJIaBHOM
1oC/1ej0BaTe/IbHOCTA.  BHyTpeHHee cTpoeHre 3Bé37. (CoBpeMeHHble Ipe/CTaB/leHUs O
TPOUCXOXKAEeHUH U 3Bo oK CosiHLA U 3BE3/]. DTarlbl JKU3HU 3BE3/.

Mneunsiy [Tyt — Hawa ["anakTuka. [Tonoxenuve v aBrkenue ConHija B ['anaktuke. THIibl
rajakTvk. PajiiorasiakTHKy ¥ KBa3apbl. UépHbIe AbIPHI B si/ipax rajakTHK.

Bcenennas. Pacmmpenue BcesenHoi. 3akoH Xa66sa. Pa3Oeranve ramakThk. Teopust
Bosnbiioro B3pseiBa. PelkTOBOE U3MyUyeHue.

MaciurabHasi cTpykTypa BeeneHHoi. MeTaraiakTHKa.

HepetéHHble Mpo6ieMbl aCTPOHOMHUH.

YueHuueckue Haba00eHuUst

HabmtoieHrsi HeBOOPYKEHHBIM TJ1a30M C KCI0/b30BaHUEM KOMITbIOTE@PHBIX TIPUIOXKEeHHH
JIJIS OTIpe/le/IeHusT TT0JI0XKeHUsT HebOeCHBIX 00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE CO3Be3/Usi
CeBepHOro nomyapus 1 sipKue 3BE3/bl.

HabJtroienust B Tesieckorn JIyHbl, miaHeT, Maeuxoro ITyTu.

OO0o0uIaroiIee MOBTOPeHHE

Ponb ¢u3MKM ¥ acTpOHOMMM B SKOHOMMUECKOM, TEXHOJOrMYeCKOW, COLMalbHOW U
3THUYeCKOW cdepax /[JesTelbHOCTU Ue/iOBeKa, poOJb W MeCTO (U3UKH M aCTPOHOMHU B
COBpEMEHHOM HayuyHOM KapTWHe Mupa, poib (QU3MuUeckod Teopu B (HOPMHUPOBAHUU
ripeJiCTaB/eHUN 0 pU3NUeCKoi KapThHe MUpa, MecTo (M3NUeCKOl KapTHHBI MUpa B 0011[eM psify
COBpPEMEHHBIX eCTeCTBEHHO-HayUHbIX TMIpe/ICTaB/IeHuI 0 TIPUpo/e.

MexnpeaMeTHbIe CBSI3U

N3yueHne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kjacce OCYIECTBJISIETCS C Y4YETOM
cofiep)KaTeNbHbIX MEXXITPeJMETHbIX CBsi3eli C KypcaMH MaTeMaTUKd, OWOJIOTHH, XWMUH,
reorpa(uu ¥ TeXHOIOTUHU.

MesicnpeOmemHble noHsimusi, CBsI3aHHble C W3y4YeHHEeM MeTOZ0B Hay4YHOro TMO3HaHMUS:
siBJleHre, Hay4Hbl (akT, TUmoTe3a, (u3nUecKas BeJMUMHA, 3aKOH, Teopus, HabOJrofieHwe,
5KCIIePUMEHT, MO/le/TMpOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pellieHHe CUCTeMbl ypaBHEHUM, TPUTOHOMeTpuueckue (YHKLMU: CHHYC,
KOCHHYC, TaHIeHC, KOTaHI'eHC, OCHOBHOe TPUIOHOMETPUUECKOe TOX[eCTBO, BEKTOPbl U HX
MpOeKLIMA Ha OCU KOOPZAUHAT, CJIO’KeHUEe BEKTOPOB, MPOM3BOJHbIE 3/1eMEHTapHBIX (DYHKLIWH,
MIPU3HAKHM T10/[001sT TPEYTOTbHUKOB, OTIpeZiesieHue TIIOMAAN TI0CKUX (GUryp U 00béMa Ter.

Buonoeusi: sneKTpuyeckue SIBJIeHUs B JKUBOW TpHUpOZe, KosiebaresibHble [ABIDKEHUS B
JKUBOW TIpUpO/Jie, ONTHUYEeCKWe SIB/IeHHSI B J>KMBOW TpUpOJe, [eHCTBUE pajyaliid Ha >XUBbIe
OpraHU3MBblI.

Xumus: CTpoeHHWe aTOMOB ¥ MOJIEKYJ, KpPUCTa/l/iMueckas CTPYKTypa TBEpABIX Tel,
MeXaHH3MbI 00pa30BaHusT KPUCTA/I/TMUECKOMN PeIIETKH, CIIeKTPaTbHbBIN aHaN3.

Teoepacpusa: MarHUTHBIe TOMOCA 3eM/IM, 3a/eXXU MarHUTHBIX py[, (OTOChEMKa 3eMHOU
MOBEPXHOCTH, pe/icKa3aHue 3eMJIeTPSICeHUH.



TexHon02us1: MTUHUU 3JIeKTpOTIepe/iayu, TeHepaTop MepeMeHHOr0 TOKa, 3/IeKTPO/iBUraTellb,
WHAYKIMOHHAsl Teub, pajap, paJuONpUEMHHUK, TejieBU30p, aHTeHHa, TesedoH, CBU-meusb,
MIPOEKI[MOHHbIN arrapar, BOJIOKOHHast OTITHKA, COTHeYHast 6aTapesi.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenre yuebHoro mpeameTra «@Pu3rKa» Ha YpOBHE CpegHero obiero oOpa3oBaHMs
(bazoBbIfi  ypOBeHb) [O/DKHO 00eCreunTb  AOCTKEeHWe  CAeAVIOIIMX  JIMYHOCTHBIX,
MeTarpeIMeTHBIX U MPeIMETHBIX 00pa30BaTeIbHBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3y/bTaTbl OCBOeHUs1 yueOHOro mpesamMera «PU3MKa» [JO/DKHBI OTPaXkaTh
TOTOBHOCTb U CIOCOOHOCTh 00YYaroIUXCsi PYKOBOACTBOBAThCS CHOPMUPOBAHHOM BHYTpEHHEMH
MO3ULMeN JINYHOCTH, CHUCTEMOW 1|eHHOCTHBIX OpWeHTalyi, [I03UTUBHBIX BHYTPEHHUX
yOeXeHu, COOTBETCTBYIOIUX TPAJWUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO  OOIecTBa,
paclivMpeHUe >KM3HEHHOTO OIbITa U OIbITa AeATe/JbHOCTH B IpoLiecce peanu3aliii OCHOBHBIX
HarpaBJ/ieHW BOCTIUTaTeIbHOM /1eSITe/IbHOCTH, B TOM YKCJIe B YaCTH:

1) rpaxaaHCKOro BOCIIUTAHUSA:

cOpMHPOBAHHOCTb TPAKAAHCKOM TO3WLMM  oOyuarollerocss Kak aKTHBHOIO W
OTBETCTBEHHOT0 YJieHa POCCHUICKOro 00IIeCTBa;

MIPUHSTHE TPaJWLMOHHBIX O00IIjeUesloBeueCKMX T'YMaHUCTHUECKUX U JIeMOKPaTHUeCKUX
LIeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYH) [1eSiTeJIbHOCTh B HMHTEpecax TI'Da)kK[aHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIIpaB/IeHNH B 00pa30BaTe/TbHOM OpraHU3aliy;

yMeHHe B3aUMOJENCTBOBaTh C COLMAJbHBIMM MHCTUTYTaMM B COOTBETCTBUM C MX
(GYHKIUSIMU U Ha3HaueHuewM;

TFOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOU J1esiTeIbHOCTY;

2) NIaTpMOTHYECKOr0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTL POCCUMCKON T'PaXKAaHCKOMN U/IeHTUYHOCTH, TTaTPUOTHU3MA;

LIeHHOCTHOE OTHOIIeHHWe K TOCYAApCTBEHHbIM CHMBOJIAM, JOCTM)KEHUSM POCCUHCKUX
yuéHbIX B 00/71aCTH (PU3UKHU U TEXHUKWY;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTL HPABCTBEHHOT'0 CO3HAHUSI, STUUECKOT0 MIOBE/IeHUS;

CrIoCcOOHOCTh OLIEHWBAaTh CUTYAl[UI0 W TIPUHMMATh OCO3HAHHBIE DeIeHUsi, OPUEHTUPYSICh
Ha MOpa/bHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YMCJIe B IeSITeJIbHOCTU YUEHOTO;

0CO3HaHMe JTMYHOTO BK/1a/ja B IOCTPOEHUe YCTOMUMBOT0 OyAyIlero;

4) 3CTeTUYeCKOro BOCIUTAHUSA:

3CTeTUYECKOe OTHOLIEeHWe K MUPY, BK/ItOUasi 3CTeTUKY HayUYHOrO TBOPUYECTBA, NPUCYILEro
(bu3ryeckoit HaykKe;

5) TPyA0OBOro BOCIIUTAHHUA:

VMHTEpeC K pasiuuHbIM c@epaM IpodecCUOHaNbHOW [esiTebHOCTH, B TOM UHCIIe
CBSI3aHHBIM C (U3MKOW W TEXHWKOW, YMeHHWe COBepIlaTh OCO3HAHHBIA BbHIOOp Oyayiei
npodeccuy ¥ pea30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHIO U camoobpa3oBaHUIO B 00acTd (PU3MKK Ha
TPOTSDKEHUH BCEU KU3HU;

6) 3K0/10rMUecKoro BOCIUTaHHUA:

chOpMHPOBAHHOCTb 3KOJIOTMUECKOW KY/IbTYphl, OCO3HaHHE T/00a/bHOrO XapakTepa
9KOJIOTHUECKUX TIPO0JIeM;



MJIaHUPOBaHWe U OCYIeCTB/IeHHe [IeHCTBUI B OKpY’)Kalollleld cpefie Ha OCHOBe 3HaHUS
1je/lel yCTOMYMBOIO Pa3BUTHS Ue/I0BEYeCTBa;

pacipeHue OMbITa [IeTeJIbHOCTH SKOJOTMUYecKod HarpaB/eHHOCTH Ha OCHOBe
HMMEIOIIUXCsl 3HaHUM 110 (hH3UKe;

7) leHHOCTH HAY4YHOI'0 MO3HAHHUSA:

chOpMHPOBAHHOCTE MHUPOBO33DEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3ButHs (HH3UUeCKON HayKY;

0CO3HaHMe 1]eHHOCTH HayuyHOM /lesTe/lbHOCTH, TOTOBHOCTb B Mpoliecce W3ydyeHusi GU3MKU
OCYILL[ECTBJISITh POEKTHYIO U UCC/Ie/I0BaTeNbCKYIO e Te/TlbHOCTb MHAWBUAYA/IbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/IbHbIE YHHBePCa/IbHbIE yUeOHbIe JJeHCTBUSA
Ba3oBble lornueckue JeMCTBHS:

CaMOCTOATe/ILHO (hOPMY/IMPOBaTh W aKTyaJM3UpOBaTh Tpo0/eMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

orpe/ie/IsiTh 1[e/IN /lesiTe/IbHOCTH, 3a/laBaTh ITapaMeTphl U KDUTEPUH UX [JOCTHXKEHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH ¥ MIPOTUBOPEUUsi B pacCMaTprBaeMbIX (hHM3UUeCKUX SIBIIEHUSX;

pa3pabaTbIBaTh TUIaH pelieHus TIpo0/ieMbl C YUETOM aHa/lM3a UMEIOIIUXCs MaTepHa/lbHbBIX
Y HemaTepHrasbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [IeTe/IbHOCTb, OL|eHMBAaThb COOTBETCTBUE DPe3y/bTaTOB LieJIsiM,
OLIeHMBATb PUCKU TOCIeICTBUH AesiTeIbHOCTH;

KOOD/IMHUPOBaTh W BBITIOJHATh PAabOTy B YCAOBUSIX pPeasbHOTO, BHUPTYaJbHOTO U
KOMOMHMPOBaHHOT'O B3aUMO/[e€HCTBUS;

pa3BUBaTh KpeaTUBHOE MBIILIJIEHHE TP peIlieHUH XKU3HEeHHBIX MpobJiem.

Ba3oBbie ucciefoBare/bCKHe JeMCTBUA:

B/IaJleTh HAayuyHOW TePMMHOJIOTUeW, K/IHUeBbIMU TOHATUSIMH U MeTo/aMU (Pu3nuecKou
HayKy;

B/Ia/IeTh HaBbIKaMM yueOHO-MCC/IeJ0BaTeIbCKOH U TIPOEKTHOH [1esTeIbHOCTH B 00/1acTu
(b13MKH, CTTIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATeTbHOMY TIOMCKY METOZIOB pellleHHs 3a/iau
(h13UUeCcKoro cofepskaHusi, MIpUMeHeHUI0 pa3/InyHbIX MeTO/I0B TTO3HAHMUS;

B/IaJleTh BUJAMM [esiTeJIbHOCTU TI0 TOJIy4YeHUI0 HOBOI'O 3HaHUS, €ro UHTepIipeTaluy,
npeoOpa3oBaHUI0 U TIPUMEHEHWI0 B PAa3/IMUHbIX yueOHBIX CHUTyalUsX, B TOM UHCJie TIpU
CO3/laHUM yueOHBIX MPOEKTOB B 00/1aCTU (hHU3UKY;

BBISIB/IATb TPUUYMHHO-CJ/Ie/ICTBEHHbIe CBSI3U M aKTya/IM3UpOBaThb 3ajiauy, BbIJABUTaTh
TUMOTe3y eé pelleHus, HaXOJWTb apryMeHThl [iisl /0Ka3aTeJbCTBA CBOMX YTBEP)KAEHUI,
3a/laBaTh MapaMeTpbl U KDUTEPUH PelleHuUs;

aHa/M3UpOBaTh TIO/TyUeHHble B XOJe pelleHus 3alaud  pe3y/bTaTbl, KPUTUUECKU
OLIeHMBAaThb UX [JOCTOBEPHOCTh, POTHO3MPOBATh U3MEHEeHHe B HOBBIX YC/IOBUSIX;

CTaBUTb U (HOPMY/IUPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTe/bHOM [1esATe/IbHOCTH, B
TOM UYKCJIe TIPU U3yUeHUU (PU3NKY;

JlaBaTh OIIEHKY HOBBbIM CUTYalUsIM, OL[eHMBATh TIPUOOPETEHHBIHN OTIBIT;

yMeTb MepeHOCUTh 3HaHUS 10 (hH3UKe B MPAaKTUUECKYI0 00/1aCThb XKU3HeAes Te/TbHOCTH;

yMeTh UHTeTPUPOBATh 3HaHUS U3 Pa3HBIX MMpeIMeTHBIX 0b/1acTel;

BbIJIBUraTh HOBbIE W/eH, TIpe/ijlaraTh OpUrMHAa/IbHbIE MTOAXO/bI U PeIleHHUs;

CTaBUTH MPoO/IeMBI U 3aflauH, JI0MyCKAOIIe albTepHAaTUBHbBIE PElleHUs.



Pab6ora c uadopmanue:

B/IaZieTb HaBbIKaMU ToJ/iyueHUs UHGopMaluu GhrU3nueckoro Cofiep>KaHus U3 UCTOUHHKOB
pa3HbIX TUIIOB, CAMOCTOSITE/IbHO OCYIIEeCTB/SATb TIIOMCK, aHalu3, CUCTeMaTU3alyi0 U
VMHTeprpeTanuo HHHOPMALUK Pa3/TMUHbIX BUJIOB U ()OPM Tpe/[CTaB/IeHUS;

OLIeHMBAaTh JJOCTOBEPHOCTh UH(OPMaIUY;

HCII0/Ib30BaTh CpeficTBAa HWH(MOPMAI[MOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pellleHN KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX W OPraHM3al[MOHHBIX 3a/au C COO/I0/IeHueM
TpeOOBaHUI PrOHOMMKH, TEXHUKH 0€30MMaCHOCTH, TUTHMEHbI, PeCypcocOepe)keHus], TPaBOBbIX U
3TUUECKUX HOPM, HOpM MH(MOPMalIMOHHOW 0e30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO CO/Iep)KaHWs B Pa3/MUHBIX (opMarax C Y4ETOM
Ha3HaueHUs: wuHGMOpPMaIMKM W 1jefleBoM  ayAUTOpUM, BbIOMpas ONTUMaAbHYO (HopMy
TIpe/ICTaB/IeHUs ¥ BU3ya/TM3aliUu.

KoMMyHHKaTHBHBIE YHUBEpPCa/IbHbIE YUeOHbIe AeHCTBUA:

OCYIECTBJISITh 001I[eHNe Ha YPOKaX (DM3WKH M BO BHEYPOUHOU JIesITe/TbHOCTH;

pacro3HaBaTh MPeANnoChTKA KOHPIUKTHBIX CUTYALIUA U CMSITUYaTh KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO H3/laraTb CBOIO TOUKY 3PEHHUSI C MCIOh30BaHUEM SI3BIKOBBIX
Cpe/ICTB,;

MOHMMAaTh U UCIT0/Ib30BaTh MPEUMYIIECTBA KOMaH/IHOW U MHUBUyaIbHON pabOoThI;

BLIOMpATh TEMATHKy M METO/bl COBMECTHBIX JEHCTBUM C yUETOM OOIIUX WHTEPECOB
BO3MOXXHOCTeM KaXk/[0T0 ujieHa KOJIJIeKTUBa;

MPUHUMATL 1[eTi COBMECTHOW [lesiTeJIbHOCTHA, OPTaHW30BbIBaTh M KOODJWHHUPOBAThH
JleHCTBUSI 10 eé JOCTW)KeHWIO: COCTaB/sATh IJIaH JeMCTBUM, pacrpefieisiTb POMA C YYETOM
MHEHHMH YJaCTHUKOB, 00CY>KIaTh pe3y/IbTaThl COBMECTHOMH paboThl;

OLIeHMBATh KaueCTBO CBOEro BKJIAJa M KaX/JOT0 YYaCTHUKA KOMaHZbl B OOIUI pe3y/bTaT
110 pa3pab0TaHHBIM KPUTEPHSIM;

rpejijlaraTb HOBbLIE TIPOEKThI, OLleHUBaTh WU C MO3ULIMA HOBU3HBI, OPUTHHATBHOCTH,
MPaKTHUUeCKOW 3HAUMMOCTH;

OCYIL[ECTB/ISITh TIO3UTHMBHOE CTpaTerdueckoe TIOBeZieHWe B Pa3/MUHBIX CUTYalUsX,
MIPOSIB/ISITH TBOPUECTBO U BOOOPaykeHHe, ObITh MHULIMATUBHbBIM.

PerynaTuBHbIe YHHBePCA/IbHBIE YUeOHbIe AeHCTBUS
Camoopranu3anus:
CaMOCTOSITE/IbHO OCYIIeCTB/ISITh TMO3HABaTe/NbHYIO [esITe/IbHOCTE B 00/1acTH (PU3MKU U
aCTPOHOMMH, BBISIB/ISITH TTPOO/IEMBI, CTaBUTh U (HOPMY/IMPOBATH COOCTBEHHBIE 3a/1auy;
CaMOCTOSITe/IbHO COCTaBJ/IATh I7IaH peLIeHUs] PacuéTHbIX M KauyeCTBeHHbIX 3a/lay, IlaH
BBITIOJTHEHUS] TIPAaKTMUECKOM paboThl C  YUéTOM UMEIOLUXCS PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U NpeJIouTeHn ;
[laBaTh OLIeHKY HOBBbIM CUTYaLUsIM;
pacIIMpsATh paMKH y4eOHOTO 1pejMeTa Ha OCHOBe JIMYHBIX MTPeJTI0YTeHH;
JleslaTb OCO3HaHHBIM BBIOOD, apryMeHTHUPOBATh ero, OpaTh Ha cebsi OTBeTCTBEHHOCTH 3a
pelleHue;
OLIeHUBAaTh MTPUOOPETEHHBIN OTIBIT;
criocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBJIEHUIO 3PYAULMU B 007acTH  (U3MKHY,
TOCTOSTHHO TIOBBIIIAaTh CBOM 00pa30oBaTe/bHbIN U Ky/IbTYPHBIN YDOBEHbD.
CaMOKOHTPO/Ib, 3MOLI10HA/IbHBIA UHTE/I/IEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPDEKTHBBI B /I€ATE/bHOCTb, OLIEHUBATh
COOTBETCTBHE Pe3y/bTaTOB 1[e/IsiM;

B/IaJIeTh HaBbIKaMH TI03HABaTe/IbHOW peq)IeKCHU KaK 0CO3HAHUSI COBEPIIAEMbBIX J€HCTBUM
Y MBIC/TUTE/IbHBIX TIPOLIECCOB, UX Pe3Y/IbTAaTOB U OCHOBAHUH;

WCTI0/Ib30BaTh MPUEMBI pedIeKCUH /IJ1s1 OLIEHKU CHUTYal[|iH, BbIOOpa BEPHOT'O PEeIleHus;

yMeTh OL|eHMBATh PUCKUA U CBOEBPEMEHHO TIPUHUMATD PEIeHHs TI0 UX CHIKEHHIO;

MIPUHUMATh MOTHBBI M apT'YMEHThI [PYTHX TIPH aHA/IN3€e Pe3y/IbTaToB [1eTe/TbHOCTH;

MIPUHUMATD Ce0sl, TOHUMasi CBOM HeZIOCTaTKU U JJOCTOMHCTRA;

TIPYHUMATh MOTHBBI M apT'YMEHTbI [PYTHX TIPY aHA/IM3€e Pe3y/IbTaToB [1eITe/TbHOCTH;

MpU3HABaTh CBOE TIPaBO Y MPaBO APYTUX Ha OIIUOKH.

B miporiecce AOCTH)KEHHSsI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOTPAMMBI 110 (GU3MKE /IS
YPOBHsI cpefiHero o0imero obpa3oBaHusi y 00yUaroIIUXCsl COBEPILIEHCTBYETCs 3MOIMOHATbHBIN
VHTEJUIEKT, MPe/IoJiaratonui coOpMHUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJTFOUAIOIIET0 CITOCOOHOCTL MMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BU/I€Th HaTpaB/IeHKsI Pa3BUTHsI COOCTBEHHOM IMOIMOHAILHOW Cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOopery/TMpOBaHuUs, BKJ/TFOUAFOIL[ETO CaMOKOHTPO/JTb, yMeHHe NIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBe/IeHWe, CIIOCOOHOCTh a/lalTUPOBAThCS K AMOLMOHAIBHBIM
M3MEHEHUSIM U MPOSIB/IATh TUOKOCTh, OBITh OTKPLITHIM HOBOMY;;

BHYTPeHHeH MOTHBAI[UM, BK/IIOUAOIIEN CTpeM/IeHHe K [OCTH)KEHUIO 1[eId U YCIIexy,
ONTHMH3M, MHULIMATUBHOCTb, YMEHHE [IeMCTBOBATh MCXO/[s1 M3 CBOUX BO3MOXXHOCTEH;

IMITaTHH, BKJIFOYAIOIEH CrocOOHOCTh TMOHMMATh 3MOLMOHAIbHOE COCTOSTHHE JIPYTHX,
YUUTBIBATh €0 MPH OCYIIECTBIEHUH OOIIeHHsI, CITOCOOHOCTh K COUYBCTBHIO U COTIEPEXXUBAHUIO;

COIL[MA/IbHBIX HABBIKOB, BK/IFOUAIOIIUX CIIOCOOHOCTL BBHICTPAMBATh OTHOIIEHUS C APYTUMHU
JIFO/IbMH, 3a00TUTBCS, TIPOSIBIISITh UHTEPEC U pa3pelaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJ/IbTATbBI

K koniy o6yuenust B 10 Kacce TmipeaiMeTHbIe pe3y/ibTaThl Ha 6a30BOM YpOBHE [1OJDKHBI
oTpakaTh CHOPMUPOBAHHOCTh Y 00YUarOIIMXCsl YMEHHI:

JleMOHCTPYPOBaTh Ha NpHMepax posib U MeCcTO (M3MKH B ()OPMUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTHMHbI MUpA, B Pa3BUTUU COBPEMEHHOM TeXHUKM U TEXHOJIOTMM, B MPaKTUUECKOU
JlessTeNIbHOCTH JIIO/|el;

YUMTbIBaTb TPaHULIbl NPUMEHEHUs] M3yueHHbIX (U3NUeCKUX Mojeseld: MaTepua/bHast
TOYKa, MHepljhajbHas CUCTeMa OTCYéTa, abCOMOTHO TBEPZAOe Teso, HeasbHbIN ras, Mojenu
CTPOEHUS ra3oB, KUAKOCTeM U TBEPABIX Tesl, TOUEUHbIM 3/IeKTPUUYeCKUW 3apsy NpU pelleHun
(bu3MyecKux 3ajay;

pacrio3HaBaTh (U3MUeCcKHe siBjieHUs1 (MTPOLIeCCh) M OOBSCHATh MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/IIDHO-KUHeTUYeCKOM TeOpHUU CTPOEHUs! BelllecTBa U 31eKTPOAMHAMUKU:
paBHOMEDHOe ¥ PAaBHOYCKODEeHHOe TMpSMOJIMHelHOe [BID)KeHHWe, CBOOO/HOe TajieHue Terl,
IBIDKEHWE TI0 OKDPY)KHOCTH, WHepLus, B3auMogelcTBue Ten, Audpdysus, OpOyHOBCKOe
[BIDKEHUE, CTPOeHHe >KUJKOCTel W TBEPABIX Tes, U3MeHeHHWe 00BbEMa Tes MPU HarpeBaHWU
(oxnakmeHnn), TEIJIOBOe paBHOBeCHe, UCMlapeHue, KOH/eHcalysl, TlaB/ieHue, KpUCTa/l/in3aLus,
KWUIIeHHe, BIa)KHOCTb BO3/lyXa, MOBBIIIEHNWE [aBJeHUs rasa NpU ero HarpeBaHWH B 3aKPbITOM
cocyzie, CB3b MeXJy IlapamMeTpaMHu COCTOSIHMs rasa B M30IIpOLieccax, 3JIeKTpU3aLus Tell,
B3aUMO/|eHCTBUE 3apsi/|0B;



OMUCHIBaTh MEXaHWUYECKOe [BW)KeHHe, UCMO/b3ys (r3UuecKre BeJWUYMHBI: KOOpAUHATA,
MyThb, TepeMelljeH’e, CKOPOCTb, YCKOpeHHe, Macca Tesa, CW/a, UMIY/AbC Teja, KUHeTHYecKas
JHeprusi, TOTeHLMajbHas SHeprus, MexaHuWdeckas paboTa, MexaHWuUecKasi MOIIHOCTb; TIPH
OMKUCAHWM TIPaBUIbHO TPAaKTOBaThb (U3UUECKUNM CMBIC UCIOAb3YeMbIX BeIUUWH, HX
0003HaueHUs ¥ eIUHULIbI, HAXOJUTb (OPMYJIbI, CBSI3bIBAIOIIME AAHHYI0 (U3NUECKYI0 BeTMUUHY
C IPyTUMH BeJINUMHAMU;

OMUCHIBAaTh M3yUeHHble TeI/IOBble CBOMCTBA Te/ll W TeIUIOBble SIBJIEHHUS, WCIOJb3Ys
¢usnyeckre BeMUUMHBL: [laB/leHWe Tas3a, TemrepaTypa, CpejHsii KUHeTHuecKasi SHeprus
XaOTHUYeCKOro [IBW)KEHUS] MOJIeKyJ, CpeJHeKBaJ[paTU4yHasi CKOPOCTb MOJIEeKYJ, KOJIAYeCTBO
TEeTUIOThI, BHYTPEHHSIST 3Heprusi, pabora ra3a, KO3hGUIMEHT M0JIe3HOT0 JeMCTBUSI TETIOBOTO
JIBUTATeJIs; TIPU OTMMCAaHUU MPaBU/IbHO TPAKTOBaTh (PU3UUECKUI CMBIC/T UCII0/Ib3YeMbIX BeJTMUMH,
ux o0003HaueHWss W eJUHULIbI, HaXOJuTh (HOPMY/bI, CBsA3BIBAIOIIME [AaHHYIO (HHU3UUYeCKY0
BeJIMUMHY C APYTUMU BeJTMUMHAM;

OMUCHIBaTh M3Yy4YeHHbIE 3/IeKTPUUYECKHe CBOWCTBA BellleCTBa U 3JIEKTPUUECKHUE SIBJIEHUS
(mpotiecchl), Mcronb3ysi GU3nUecKre BeTUUWHbBL: 3J1IeKTPUUYEeCKUi 3apsifi, 7eKTpuyecKkoe ToJie,
HanpsDKEHHOCTb T10JIsl, TOTEHLMaJ, Pa3HOCTb TOTEHLMasoB; TPU OIMUCAaHUU TPaBUILHO
TPaKTOBaTh (DHU3UYECKU CMBICTT HCIOJb3YeMbIX BEJIMUMH, MX O00O03HAueHWs U eJUHULbI;
yKa3sbIBaTh (JOPMYJIbl, CBSA3bIBAIOLLIME JAHHYIO (DH3UUECKYH0 BeJIMUMHY C ADYTUMU BeJTMUMHAMU;

aHa/MM3MpoBaTh (M3UUYecKre TPOLIeCChl W SIBIEHUs, WCIOJb3ysd (r3nyeckre 3aKOHbl U
TPUHLIAIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akoHbl HbrOTOHaA, 3aKOH COXpaHEHUSs
MeXaHWYeCKOM 3Hepruy, 3aKOH COXpaHeHUsl UMITY/bCa, MPUHLUI CYNePNO3ULUU CUJI, TIPUHLIUIL
paBHOMpaBHsi MHEPLIMAIbHBIX CUCTEéM OTCUéTa, MOJIEKY/ISIPHO-KUHETUUECKYI0 TEOPUI0 CTPOeHUS
Bell[eCTBa, ra30Bble 3aKOHbI, CBS3b CpeJHel KWHEeTWYeCKOW 3SHEepruM TeIJIOBOTO [IBWKEHUS
MOJIeKy/1 C abCOJIIOTHOM TeMriepaTypoy, TepBblii 3aKOH TePMOJMHAMHKH, 3aKOH COXpaHeHHS
3/IeKTPUYECKOro 3apsijia, 3akoH KyjoHa, MpU 3TOM pa3/nMyaTh CJIOBECHYIO (DOPMYJTHUPOBKY
3aKOHa, ero MaTeMaThU4YecKoe BhIpayKeHHe U YC/IOBHS (TpaHULIbI, 00/1aCTH) MPUMEHHUMOCTH;

00BSICHATH OCHOBHBIE TPUHILIUIILI IeMCTBUST MaIlIWH, IPUOOPOB U TEXHUUECKUX YCTPOKCTB;
pa3uyaTh yCI0BUs UX 6e301acHOro UCIOb30BaHKMS B TIOBCEHEBHOM YKU3HU;

BBITIOJTHATh JKCIIePUMEHThI 10 MCC/IeJOBaHUI0 (M3UUYECKHX SIBIEHWH U TIPOLIeCCOB C
WCTOMb30BaHWEM TIPSMbIX UM KOCBEHHBIX HW3MepeHWH, TIpd 3ToM  (OpMY/IMpPOBaTh
npobsiemy/3afjlauy UM TUMOTe3y y4eOHOro SKCliepuMeHTa, CoOWpaTh yCTaHOBKY W3
Tpe/IJI0YKeHHOT0 000Py/I0BaHMsI, TIPOBOJUTD OITBIT U ()OPMYJTUPOBATE BHIBOBI;

OCYLLeCTB/ISITh TIPSIMble U KOCBeHHble H3MepeHHs (U3MUeCKUX BeJUYMH, TPU 3TOM
BbIOMpATh OMTUMAJBHBIM CIIOCOO M3MepeHHsi M WCII0/b30BaTb W3BECTHBIE METO/bI OLIEHKU
TMOTPeIIHOCTeN U3MepeHuH;

WCCe0BaTh 3aBUCMMOCTU MeXJy (PU3MYeCKUMM BeMUMHaMM C MCIO0Jb30BaHHEM
MpSIMbIX M3MEpeHW, TpPU 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (UKCUPOBaTh pe3y/bTaTbl
TIOJTyUeHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMUMH B BHJe Tab/UIl U TPaUKOB, [1e/1aTh BBIBO/IbI
T0 pe3y/ibTaTaM UCC/Ie[J0OBaHMUS;

cobmoaTh TipaBWia 0e€30MacHOr0 TpyJa TMpH TPOBeJeHUHM WCC/IeOBaHUNA B paMKax
yuebOHOTO 3KCrepuMeHTa, YyuyeOHO-MCC/ie[loBaTe/IbCKOM W TPOEKTHOM  JleTeNbHOCTH  C
HCTI0/Tb30BaHHEM U3MepHUTe/TbHBIX YCTPOUCTB 1 1abopaTopHOro 000py/i0BaHuS;

peliaTb pacuéTHble 3a/@aud C SIBHO 3aJaHHOM (PU3MUeCKOl MOJe/blo, MCIO0Jb3Ys
¢u3nyecKuie 3aKOHbI U TPUHLUIIBI, HA OCHOBE aHa/lu3a YCJIOBUS 3a/jaud BbIOMpaTh (U3NUeCKYHO
Mojiefb, BBIENATh (hU3UUYeCKre BeIMUWMHBI U (OPMYJbl, HeoOXOAWMbIe [/ e€ pelleHwUs,
MPOBO/IUTH PACUéThI U OLIeHHMBaTh PeajbHOCTh MOTyUeHHOI0 3HaueHus1 (pU3MUeCKOil BeJTMUMHbI;



pelllaTh KauyeCTBEeHHbIE 3a/lauM: BBICTPAMBAThH JIOTUUECKHA HEIPOTHBOPEUUBYIO LIETIOUKY
paccyx/IeHHl C OTOpOM Ha W3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hr3uuecKue siB/ieHus;

WCTONb30BaTh TPU  pellleHWd Yy4yeOHBIX 3aJjau  COBpeMeHHble HMH(OpMaLOHHbIE
TeXHOJIOTUM [ijisi TIOWCKa, CTPYKTYPUPOBAHWS, WHTEPIIPeTal[id U Tpe/CTaB/lIeHusl yueOHOU U
HayuyHO-TIONY/ISIPHON MWH(OpMAaIUK, TIOJIyUeHHOM W3 pa3/MUHbIX HCTOUHUKOB, KPUTUUECKU
aHa/IM3MUPOBaTh TM0JydyaeMyro UH(OpMaLHio;

TIPUBO/IUTH TIPUMEPBI BK/Ia/la POCCUHCKUX M 3apyOeXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE TIPOL[eCCOB OKPY)KAIOIIIero MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

WCTIOb30BaTh TeOpeTHUecKrWe 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW JKU3HU ISt
obecrnieueHust Oe30TaCHOCTH TTpU 00OpalljeHnH C MPUOopaMH U TEXHUUECKUMH YCTPOUCTBAMH, /ISt
COXpaHeHUs 3/]0pOBbsI U COOJTIOIeHHsI HOPM 9KO0JIOTHUYeCKOT0 TI0Be/IeHHsT B OKpY»Karollleil cpejie;

paboTaTh B TPYIINe C BLITIOJTHEHHEM pa3/IMUHBIX COIMAIBHBIX POJIel, TJIaHUPOBaTh paboTy
TPYIbI, PAlMOHABHO —pacrpefienaTh O00sf3aHHOCTM W TUIAHUPOBAaTh  [JI€SITEJIbHOCTh B
HEeCTaHJAPTHBIX CUTYalUsX, aZileKBaTHO OLeHMBATh BK/AJ KaXKJOT0 W3 YUYaCTHWUKOB TPYIIIbI B
pellieHre pacCMaTPUBaeMOl MPO0JIeMBI.

K koHIiy o0yuenusi B 11 K/acce rpefMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI
oTpakaTb C(hOPMUPOBAHHOCTb y 00YUarOIUXCsl YMEeHUM:

JIEMOHCTPUPOBaTh Ha TIpUMepax pojib U MecTO (M3UKUA B (DOPMUPOBAHUK COBPEMEHHOMN
HayyHOW KapTWHbI MMpa, B Pa3BUTHM COBPEMEHHOW TeXHWKU W TeXHOJIOTHM, B TMPAKTUUeCKOMH
JlesiTeJIbHOCTH JTFOZieH, 11eJI0CTHOCTh U e/TMHCTBO (hU3MYeCKOi KapTUHBI MUPA;

YUUTBHIBAaTh TPaHUI[bl TPUMEHEHUs] U3y4YeHHbIX (U3UUeCKUX MOJesiel: TOueuHbIN
3/IeKTPUUECKUM 3apsifi, Jyd CBeTa, TOUEUHBIH HCTOUHMK CBeTa, sifiepHasi Moje/lb aToMa,
HYKJ/IOHHas1 MO/IeJIb aTOMHOTO sifipa TPY pellieHnH (HHU3UYeCcKHX 3a/1ay;

pacrio3HaBaTh (hU3MUeckre SBAeHUs (TIPOIECChl) U OOBSACHATh UX Ha OCHOBE 3aKOHOB
3/IeKTPOIMHAMUKUA M KBAaHTOBOW (DM3MKU: 3/IeKTpHUUecKasi IPOBOJUMOCTD, TETIJIOBOE, CBETOBOE,
XUMUYeCKOe, MarHUTHOe [JeWCTBUS TOKa, B3aMMO/IeHICTBHE MAarHUTOB, 3/IEKTPOMarHUTHAs
WHAYKLYS, AeiCTBUe MarHUTHOTO TI0/id Ha TPOBOJHUK C TOKOM U [BWXKYLIUHCS 3aps,
3/IeKTPOMarHuTHbIe KoJiebaHusi U BOJTHBI, MPSIMOJIMHEHOe pacrpoCcTpaHeHWe CBeTa, OTpakeHue,
npesioMsieHde, WHTepdepeHLs, AUMPaKUsg U TOASpU3ALUS  CBeTa, [AWCIIEePCUsl CBeTa,
(dhoTosnekTpruueckuii 3pdext (PpotosddekT), cCBeTOBOE AaBreHUe, BO3SHUKHOBEHUE JIMHENUaToro
CTieKTpa aToMa BO/IOpO/ia, eCTeCTBeHHasi M UICKYCCTBeHHasl Pa/[M0aKTHBHOCTE;

OTMUCHIBaTh M3y4yeHHbIe CBOMCTBA BelllecTBa (9/€KTpUUECKWe, MarHUTHbIE, OMTUUeCKUe,
3/IeKTPUUECKYIO0 TIPOBOIMMOCTh Pa3/IMUHbIX CpeJ]) U 3/eKTPOMarHUTHbIe siBJieHUs (TpOLiecchl),
UCTIONB3ysl (U3NYeCKre BeJMYUHBI: JJIEKTPUUECKWM 3apsifi, CWla TOKa, 3IeKTpUuYecKoe
HarnpsbkeHUe, 3/1IeKTpUYeCcKoe COMPOTHUB/IeHHe, Pa3HOCTb MOTeHIUA/IOB, 3/1IeKTPO/ABIKYIIIas CUa,
pabota TOKa, MHAYKLMSI MarHUTHOTO TI0Jisi, CuWia Awmmepa, cunia JlopeHlja, UHIYKTHBHOCTb
KaTyIIKW, SHEPrHsl 3/JeKTPUUeCKOr0o M MarHWTHOTO TIOJiel, TIepuoj, U YacToTa KosjeOaHWd B
KosiebaTesTbHOM KOHTYpe, 3apsiJ, U CHa TOKa B TPOLIeCCe TapMOHWUUECKUX 3JIEKTPOMarHUTHBIX
KonebaHMii, (POKyCHOe pacCTOsSiHMe W OITHUecKasi CHja JIMH3bIL, MPU ONMWCAHWW TPABUJIBHO
TPAaKTOBaTh (DM3UUECKUM CMBIC/T WCIIO/b3YeMbIX BeJIMUWH, WX O003HAUeHUS W eJUHMIIbI,
yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIIIME AAHHYIO (DH3UUECKYIO BeJTMUHMHY C ADYTUMU BeJTMUMHAMU;

OTMChIBaTh HW3yYeHHble KBAHTOBBbIE SIBJIEHUS W TIPOLIECCHI, HCMOMb3ysl (u3nueckue
BeJIMUMHBI: CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI M YacTOTa CBeTa, SHEPrUus u
UMITY/IbC  (DOTOHA, TIePHO/| TIOJAypacriajia, dHeprus CBsI3U aTOMHBIX sifiep, TIpM  OMUCAHWH
MPaBUBHO TPAKTOBaTb (PU3WUECKWN CMBICT WCIIO/b3YeMbIX BeJMUMH, WX 0003HaueHus U



e/IMHULIb], YKa3blBaTb (DOPMYyJibl, CBSI3bIBANOLME [AHHYIO (DM3UYEeCKYH BeJMYMHY C JPYTHMU
Be/IMYMHAMH, BBIYUC/ISATH 3HaUeHre (U3NUeCKOil BeJIMUMHBI;

aHa/IM3MpoBaTh (PM3MUYeCKHe IPOLIeCChl U SIBJIEHUs, WUCIO/b3ys (M3MYeCcKHe 3aKOHbl U
NpUHLMNBL:  3aKoH OMa, 3aKOHblI [0C/Ie[0BaTeJIbHOTO W IapasleNlbHOrO0  COeJJMHeHUs
MPOBOJJHUKOB, 3akoH /[Koynsi—/leHIja, 3aKOH 3/IeKTPOMarHUTHOM MHAYKLMH, 3aKOH
MIPSIMOJIMHEMHOTO PACIpOCTPaHeHUs CBeTa, 3aKOHbl OTPa)KeHUsI CBeTa, 3aKOHbI TpesioMJIeHust
CBeTa, ypaBHeHMe OWHIITelHa [y ¢oTodddeKra, 3aKOH COXpaHEHUs] SHepPruu, 3aKoH
COXpaHeHUsI HMITY/bCa, 3aKOH COXPAaHEHUsl S/eKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHUs
MaccoBOro 4Mcja, NocTynatel bopa, 3aKOH paju0aKkTHMBHOIO pacrafia, Mpy 3TOM pa3/nydaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa, ero MaTeMaTHyeCKoe BbIpa)KeHUe W YC/IOBUS (TpaHMLIbI,
00/1acTH) IPUMEHUMOCTH;

orpeiesATh HarpaB/eHUe BeKTOpa WHZAYKLMM MarHUTHOIO MO/ MPOBOAHUKA C TOKOM,
cubl AMriepa U cuibl JIopeHta;

CTPOUTD U OMHUCHIBaTh M300pakeHHe, CO3/laBaeMoe IJIOCKUM 3epPKajioM, TOHKOM JIMH30H;

BBIMOJ/IHATh 3KCIIEPUMEHTHI [0 HCC/Ie[,0BaHUIO (PU3MUECKUX SIBJIeHWH U TIPOLIeCCOB C
WCMO/b30BaHWEM TIPSMbIX UM KOCBEHHBIX UW3MepeHHi: Tipd 9ToM  (OpPMYJIUPOBATh
npobneMy/3afiauy ¥ TUIOTe3y yueOHOrO SKCIepUMeHTa, cobupaTb YCTAHOBKY U3
TIpe/IJI0YKeHHOT0 000py/I0BaHMsl, IIPOBOJUTD OTIBIT U ()OPMYJTUPOBATE BHIBO/IbI;

OCYLLeCTB/ISITh TIPSIMble U KOCBeHHble H3MepeHUsi (U3MUeCKHUX BeJWYMH, TPU 3TOM
BbIOMpaTh ONTUMa/bHBIM CrOCOO M3MepeHUs M WCIO/b30BaTb M3BECTHbIE METOJbI OLIEHKU
MOTPeIHOCTeN U3MepeHul;

WCCIIeloBaTh 3aBUCUMOCTH (PH3UUYeCKUX BeJIMUMH C UCTI0/Ib30BaHUEM TPSIMbIX W3MepeHHH:
IIpY 3TOM KOHCTPYMPOBAaThb YCTAHOBKY, (PUKCHPOBaTh pe3y/bTaThbl MOJyUYeHHOM 3aBUCHUMOCTU
¢u3nueCKMX BeMUYMH B BUAe Tabmull W TpaduKoB, [efaTb BBIBOABI T0 pe3y/bTaTaM
HCCIIelOBaHuUS;

cobsoiath TpaBmsia 0Oe3oracHOro TpyZa TpY IPOBeleHUH HCCIe[oBaHUM B paMKax
yueOHOTO 9JKCMeprMeHTa, YyueOHO-MCCIejoBaTe/IbCKOW W TIPOEKTHOW  [IeSITeTbHOCTH  C
WICTI0/Ib30BaHUEM U3MepUTe/bHBIX YCTPOMCTB U 1abopaTopHOTro 000pyA0BaHus;

peliaTh pacuéTHble 3a/@ud C SIBHO 3aJ@HHOM (PU3MUeCKOW MOJe/bl0, MCIO0Jb3Ys
¢du3nuecKye 3aKOHBI U TIPUHLIMITLI, HA OCHOBE aHa/IM3a yCIOBUS 3aJiaudl BBIOUPATh (HHU3UUECKYIO
MoJiesib, BbIJENIATh (Pr3nUecKre BeIMUMHBI U (OPMY/bl, HeoOXOAWMble [/ e€ pelleHus,
MIPOBO/IUTH PACUéThl U OLIeHMBaTh PeajbHOCTh MOTyUeHHOIr0 3HaueHus1 (PU3NUeCKOi BeJTMUMHBI;

pelllaTb KaueCTBeHHbIE 3a/lauM: BLICTPAMBATh JIOTUUECKW HENPOTHBOPEUMBYIO LIEMOUKY
paccyx/leHHH C ONOpPOU Ha M3yueHHbIe 3aKOHbl, 3aKOHOMEPHOCTU 1 (r3UUecKre sSIBJIeHUS;

WCIIO/Ib30BaTh TIPM  PeIIeHWM y4eOHBIX 3a/au  COBpeMeHHble WH(OpPMaIMOHHbBIE
TEXHOJIOTUM [/l TIOMCKa, CTPYKTYPUPOBaHWs, WHTeprpeTaluy U Ipe/cTaB/ieHUs yueOHOU U
Hay4yHO-TIOMY/ISIPHOW MH(OpMaLM, IOJYyYeHHOM W3 pa3/WyHbIX MCTOYHUKOB, KPUTHYECKU
aHa/IM3MPOBaTh M0J/ydyaeMyro UH(OpMaLHIo;

00OBSACHATH IPUHLIMIIBI JeHCTBUS MAllMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3/inyaTh
yCoBHsI MX 6€30MacHOT0 MCIO/Ib30BaHUs B IOBCeHEBHOMW >KU3HM;

MIPUBO/IUTH TIPUMEpPhl BK/a/la POCCUNUCKUX M 3apyOe)KHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bsiCHEHHe TTPOLIeCCOB OKPY)KAIOIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTH;

WCMO/b30BaTh TeOpeTUUecKue 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW JKWU3HU [JIs
obecnieueHust 6e301acHOCTH T1pU 0OpalljeHnH C pUbopamMu U TeXHUUECKUMH YCTPOWCTBaMH, ISt
COXpaHeHUs 3[J0POBbsI U COOJIFO/IeHHsI HOPM 9KOJIOTUUECKOT0 TIOBe/|eHHsI B OKPY KatolLeil cpe/ie;



paboTaTh B TPYIITe C BLITIOJTHEHHWEM pa3/IMUHBIX COIMAIbHBIX POJIel, TJIaHUPOBaTh paboTy
TPYIbI, PAlMOHABHO —pacrpefensTb O00f3aHHOCTM W ITUIAHUPOBAaTh [JI€SITEIbHOCTh B
HeCTaHJApPTHBIX CUTYyalUsiX, a/leKBaTHO OLIeHMWBAThb BKJAJ, KaXK[0r0 M3 yYaCTHUKOB TPYIIbI B
pelilieHre pacCMaTpUBaeMo MPoOIeMBI.



TEMATHNYECKOE IVNTAHUPOBAHUWE

10 KJIACC
KonnyecrBo yacos JJ/IeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB  TeM (udposBbie)
Ne i/ KontposbHbie | IIpakTHyeckue
NMPOrpamMMblI Bcero oOpa3oBarte/IbHbIE
padoThI padoThI
pecypchl
Pazpen 1. PU3UKA 1 METOJbl HAYUHOTI'O ITO3HAHUA
1.1 ®u3MKa U MeTO/bl HAyYHOI'0 MO3HAHUS 2 Bubmorexa LIOK
) A ya https://m.edsoo.ru/7f41bf72
Wtoro mno paspeny 2
Paszpen 2. MEXAHUKA
bubmioreka LJOK
2.1 K 5
HHeEMaTHia https://m.edsoo.ru/7f41bf72
bubnmmroreka LJOK
2.2 7
fpramika https://m.edsoo.ru/7f41bf72
bubmioreka LJOK
2.3 3 6 1 1
AKOHBT COXPAHEHHA B MEXAHHKE https://m.edsoo.ru/7f41bf72
Wroro no pa3peny 18
Pazpen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMMKA
31 OCHOBBI MOJIEKY/ISIDHO-KUHETUYECKOM 9 1 bubmmoreka LIOK
' TeOpUu https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
3.2 0] 10 1
CHOBBI TEPMOAMAAMHUIH https://m.edsoo.ru/7f41bf72
33 ArperartHble COCTOSIHUS BellecTBa. 5 Bbubmioreka LIOK

®az0BbIe Mepexo/ibl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Nroro no pa3geny

24

Paszpen 4. 3/IEKTPOJIVNHAMMKA

bubmoreka LJOK
4.1 3 10
JIeKTpoCTaTHia https://m.edsoo.ru/7f41bf72
49 [TocTOsIHHBIN 3/1eKTPUYEeCKUM TOK. TOKU B 12 Bbubmioreka LIOK
) pas/IMUHBIX Cpejax https://m.edsoo.ru/7f41bf72
Uroro nio pasgeny 22
PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KommuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHuUe pa3/ie/ioB U TeM (mudposBbie)
Ne n/n KonTposibHble | IIpakTHuyeckue
NporpamMMsbI Bcero oOpa3oBarte/IbHbIE
padoThI padoThI
pecypchl
Paszpen 1. 3JIEKTPOIVNHAMMKA
11 MarnuTHoe 1ose. D71eKTpOMarHuTHast 1 1 3 bubmoreka LIOK
' UHIYKLYS https://m.edsoo.ru/7f41c97c
Nroro no pa3geny 11
Pazpen 2. KOJIEBAHUS 1 BOJIHbBI
21 MexaHuueckue U 3/1eKTpPOMarHUTHbIe 9 1 bubmioreka LIOK
) KoJiebaHus https://m.edsoo.ru/7f41c97c
29 MexaHuyecKue U 3/1eKTPOMarHUTHbIe 5 1 Bubmioteka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmioreka LJOK
2.3 O a 10 3
v https://m.edsoo.ru/7f41c97c
Ntoro no pa3speny 24

Pasgen 3. OCHOBBI CITEIITMAJ/TbHOM TEOPUY OTHOCUTE/IBHOCTHU

31 OcCHOBBI CrieraJTbHON TeOpUr 4 1 Bbubmioteka LIOK
) OTHOCHUTETLHOCTHA https://m.edsoo.ru/7f41c97c
Wtoro no pasgeny 4
Pa3zgen 4. KBAHTOBASI ®U3NKA
bubmoreka LIOK
4.1 3 i 6
JIEMEHTRT KBARTOBOM OTTHKH https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToma 4 bubnuoreka LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3

ATOMHOe 91po

bubmoreka IIOK
https://m.edsoo.ru/7f41c97c

Uroro nio pasgeny

15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUH 1 ACTPODPU3INKU

5.1 OneMeHTbl aCTPOHOMHH U aCTPOPU3UKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Wtoro no pasgeny 7
Pa3pen 6. OGOBIIAROIIEE IIOBTOPEHUME

6.1 O06ob1r1aroriiee MOBTOPeHHE 4 Eﬁggj/:iiiﬂiﬁ £41c97c
WNtoro no paspeny 4
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IIOYPOYHOE IVNTAHUPOBAHUWE

10 K/TACC
N KonmuuecTBo uacoB Nlara JJIeKTpOHHbIe BH(poOBbIe
) Tema ypoka Kontponbnbie | IlpakTHueckue o0pa3oBaTe/IbHbIe
n/n Bcero U3yueHHs
padoThI padoThI pecypchbl
Dus — 0 oze.
1 H: HII::Ie MZI:(:})]K :I HEE:;)HI?H 1 Bubmuorexa LIOK
yd 2 https://m.edsoo.ru/ff0c32e2
OKpY>Karolllero Myupa
Ponb u MecTo ¢u3MKH B
(hopMUpOBaHUY COBPEMEHHOM bubmmoreka IIOK

2 . 1
Hay4yHOU KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
TIpaKTUUeCKOU JleATe/TbHOCTH JIFO/iei
MexaHHueCcKoe JBH)KEHUE.

3 OTHOCUTE/IBHOCTL MeXaHUUYeCKOro 1 Bubmoteka LIOK
IBrkeHus. [lepemertieHue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHue

4 PaBHOMepHOe 1npsiMo/IMHerHOoe 1 bubmioreka LIOK
JIBIKEHHe https://m.edsoo.ru/ff0c3620

c PaBHOYCKOpeHHOe IpsIMO/IMHenHOe 1 Bubmioreka LIOK
JIBIDKEHHe https://m.edsoo.ru/ff0c372e
CBobOo/iHOe TazieHue. Y CKOpeHue bubmoreka LIOK

6 1
cBOOOAHOTO TafieHUst https://m.edsoo.ru/ff0c39cc
K % .

S biorera LIOK

P https://m.edsoo.ru/ff0c3ada
OKDY>KHOCTH

3 [IpyHLMI OTHOCUTEIBHOCTU 1 bubmioreka LIOK

Camunesi. IHepiuaibHble CUCTEMbI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otcueta. [TepBrIii 3akoH Hbr0TOHA

Macca tena. Cuna. [IpuHuun

bubmioreka LIOK

) CyreprioswLyi cit. Bropow ? AKOH https://m.edsoo.ru/ff0c3be8
HeroToHa J/1s1 MaTepuaibHOW TOUKU

10 Tpetuu 3akoH HeroTOHA /119 bubmmoreka LIOK
MaTepUaJbHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aK0H BCeMHpHOro tarorenuss. Cuia

11 TSKECTH. He[[))Baﬂ KOCMHUYeCKast Bubmuorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1> Cuna ynipyroctu. 3akoH I'yka. Bec bubmoreka IIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoapdurmeHrt

13 TpeHusi. Crhia CONpOTUBIIEHUS TIPU bubmioreka LIOK
JIBIKEHUH Tejla B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[MocTynartenbHOe 1 BpaillaTelbHOE

14 JIBIDKeHHe abCOTFOTHO TBEPAOTO bubmoreka LIOK
Tesia. MoMeHT cubl. I11edo cumbl. https://m.edsoo.ru/ff0c41a6
Y csioBust paBHOBECUS TBEPAOTO Teja
VMniynbc MaTepuanbHOW TOUKH,

15 CHUCTEeMBI MaTepHa/IbHBIX TOUEK. Bbubmoreka LIOK
Wmniynbe cuiibl. 3aKOH COXpaHeHUst https://m.edsoo.ru/ff0c43d6
UMITy/bCa. PeakTHBHOe JBU)KeHHe
PaboTa 1 MOIITHOCTb CHUJIBI.

16 Kunetnueckast sHeprus Bubmioteka LIOK
MaTepuasibHOW TOUKH. Teopema 00 https://m.edsoo.ru/ff0c4502
V3MeHeHUH KMHeTUYeCKOW SHeprun

17 [ToTeHLManbHasA SHEPrys. bubmmoreka IIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHLManbHast 3HEPryUs yrpyro
ZlehopMHUPOBAaHHOU MPY’>KHHBI.
[MoTeHLanbHast SHEPryUs Tesia
BO/IM3U TTIOBEPXHOCTH 3eMU

https://m.edsoo.ru/ff0c461a

18

[ToTeHianbHBIE U
HernoTeHL[1a/ibHble CUIbl. CBSI3b
pabOoThI HETIOTEHIMATBHBIX CHJT C
HW3MeHeHVeM MeXaHUYeCKOU SHeprun
CUCTeMBI TeJl. 3aKOH COXpaHeHUs
MeXaHU4YeCKOU SHepruu

bubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

19

20

JTabopaTopHast pabora
«UccnenoBanue CBsI3U pabOThI CHJIBI
C U3MeHeHHeM MeXaHUYeCKOu
JHEPrUM TeJla Ha TIpUMepe
PaCTSDKEHHsT Pe3UHOBOI0 JKI'yTa»

KouTpospHas paboTta 1o Teme

«Kunemaruka. [JuHaMuka. 3aKOHbI
COXpaHeHUsI B MeXaHUKe»

bubmoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJI0KEHUST
MOJIEKY/ISIPHO-KUHETUUe CKOM
Teopuu. BpOyHOBCKOe ABIKeHNe.

Huddysus

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep JBWKeHUs U
B3aUMO/IeHCTBUSI YaCTHL] Bell[eCTBa.
Mopgenu cTpoeHUs ra3os,
JKUZIKOCTEH U TBEP/IbIX Tesl

23

Macca monekys. Konnuectso
BellecTBa. [locTosiHHass ABorazpo

24

TeroBoe paBHOBeCHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TemniepaTtypa u eé usmepeHue.
ITTkasna Temneparyp Llenbcus

Upneanshbiii ra3 B MKT. OcHoBHOe

bubmmoreka [IOK

25 ypaBHeHre MKT https://m.edsoo.ru/ff0c4fde
AbcosroTHast TeMriepaTypa Kak Mepa

26 cpeiHel KWHeTUYeCKOW SHepruu bubmmoreka IIOK
JIBIDKEHUS] MOJIeKy/1. Y paBHeHUe https://m.edsoo.ru/ff0c511e
MenpeneeBa-KnanerpoHna

27 3akoH [lanbToHa. ['a30Bbie 3aKOHbI
JTabopaTopHast pabora

)8 «MccnepoBaHue 3aBUCMMOCTUA
MeJXJy fapaMeTpaMy COCTOSTHUSI
pa3peKeHHOr o rasa»

N3oripoLieccsl B veaabHOM rase u bubmioreka LIOK

29
ux rpacuyeckoe rpe/cTaB/ieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss1 3Heprus
TepMOJVUHAMUYECKOH CUCTEMBI U

30 crioco6b! e€' 3MeHeHus1. KomuuecTBo bubnuoreka LIOK
TErJIOThl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHeprusi OHOaTOMHOI'0 U/lea/IbHOrO
rasa

31 Buzpl Terionepesauu Bubmmorexa LOK

https://m.edsoo.ru/ff0c5c36
Y penbHas TEII0EMKOCTH BellleCTBa.

39 KonmyecTBo TerioTsl Ipu Bubmioteka LIOK
Terionepegave. AzrabaTHbIN https://m.edsoo.ru/ff0c5c36
riporiecc

33 [lepBbIi1 3aKOH TEPMOJIUHAMUKH 1 bubmmoreka IIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€ro MNpUuMeHeHKe K 1U3orponeccamMm

https://m.edsoo.ru/ff0c5efc

HeobOpaTHMOCTb TTPOIIECCOB B

34 nipupoge. Bropoyi 3akoH Bubmmorexa LOK
https://m.edsoo.ru/ff0c6230
TepMOJAVUHAMUKU

35 [Mpuniun aevicteus u KI1/] bubmioreka 1IOK
TeIJIOBOI MallUHbI https://m.edsoo.ru/ff0c600a

36 [vkn KapHo u ero KII/]

37 OKosoruueckue rmpodieMbl
Ter/JI03HepreTUKU
O06o06Imaromuii ypok

38 «Mon?xyn?pﬂa;};p ¢u3vka. OCHOBBI Bubmorexa LIOK

https://m.edsoo.ru/ff0c6938
TePMOAUHAMUKH»
KonTposbHas paboTa 1o Teme
39 «MOJ‘[I:EKYIISIPHEH ¢r3vka. OCHOBBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKI»

40 [Tapoobpa3oBaHue ¥ KOHZEHCALHS. bubmioreka LIOK
VicnapeHuie U KUTeHHe https://m.edsoo.ru/ff0c63b6
AGCO/IIOTHAsE U OTHOCUTE/IbHAsI

41 BJIaXKHOCTb BO3/yxa. HachIjeHHbIN Bubmorexa LIOK

https://m.edsoo.ru/ff0c64d8
nap
Tseppgoe Teso. Kpucraninueckue u
amopdHbIe Tesa. AHU30TPOIUS
42 CBOI/IIz((Zl")FB KPUCTaJLJIOB. )KI/II,)ELKI/IE Bubmorexa LOK
https://m.edsoo.ru/ff0c65f0
KpucTanibl. CoBpeMeHHbIe
MaTepHraJbl
[TnaBneHue ¥ KpUcCTa/id3alusl. Bu6miorexa LIOK
43 Y nenbHas TeryioTa MjlaB/IeHUs.

Cybmmmarius

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmioreka LIOK

44 y 0
baBHetiie TEIIOBOro basarica https://m.edsoo.ru/ff0c6820
OneKTpU3alys Tea. DIeKTPUUeCKUN
45 3a p,Z[Ba]jsn a 3JIeKT I/ILIIE)!CKI/IX Bubmorexa LIOK
AR A P https://m.edsoo.ru/ff0c6bcc
3apsifioB
IT
o | o
YHPOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEeHUs 37IeKTPUUECKOro 3apsizia
BzanmogencTBre 3apsiioB. 3aK0
47 K nP(I)ﬁaATIZqTeiP}IILIH‘Z?IiK: HLII;CEHH“ Bubmiorexa [IOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3aps/
Harnpsyk€HHOCTB 3/1eKTPUUYeCKOro
48 roJig. TIpUHLUI Cyreprio3vuLin bubmoTeka LIOK
3/1IeKTpUYeCKuX rnoseu. JInHum https://m.edsoo.ru/ff0c6df2
HaNpsKEHHOCTH
Pab
o | oo
' Hads https://m.edsoo.ru/f0c6£00
TOTEHI[HA/IOB
IT
S0 | smexrpocrammeckom nore. BuSorexa LIOK
P ) https://m.edsoo.ru/ff0c7018
I3 nekTpryecKast TPOHULIAEMOCTh
bubmoreka LIOK
51 3 i .K
/ICKTPOEMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTD IJIOCKOTO
52 KOHJIeHCaTopa. DHeprus Bubmotexa LIOK
2 pa. P https://m.edsoo.ru/ff0c72c0
3apsDKeHHOT0 KOHZIeHcaTopa
£3 JlaboparopHas paboTa "3mepeHue

3/IeKTPOEMKOCTU KOHeHcaTopa'



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHLMT AeMCTBYUS U TIpUMeHeHre
KOH/IEHCAaTOPOB, KOMUPOBa/JILHOTO
arirapara, CTPyMHOTr0 pUHTepa.
DJIEKTPOCTaTAUeCKast 3all[yTa.
3azeMsieHue 3/1eKTPOpHUO0OpOB

55

ONeKTpUUeCKUH TOK, YCJIOBUS €r0
cyllecTtBoBaHUs. [10CTOSIHHBIM TOK.
Cwuia Toka. HampsokeHue.
Conporusnenue. 3akoH Oma 1
y4dacTkKa Liernu

56

57

I[TocneoBaTenbHOE, Mapasie/ibHoe,
CMelIIaHHOe COeJUHeHHe
MIPOBO/THUKOB. JlabopaTopHast
pabota «/3yueHre CMeIIaHHOTO
COeIMHEHUS] Pe3UCTOPOB»

Pabota 1 MOIITHOCTb

3/IeKTPUUECKOro TOKa. 3aKOH
xoyns-Jlenna

0.5

bubmioreka LIOK
https://m.edsoo.ru/ff0c74£f0

bubmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TTOTHOM (3aMKHYTOM)
3/ieKTpuueckon rerny. Koportkoe
3aMbIkaHue. JTabopaTopHast paboTta
«M3mepenue D/IC MCTOYHMKA TOKA U
€ro BHYTPEHHero COTPOTHUBIEHUS»

0.5

bubmoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHbiii ypok. KoHTposibHast
pabora o Teme
"DJleKTpoAuHaMuKa" /
Bcepoccutickast npoBepoyHast
pabota

bubmoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o61uatomuii ypok

bubmmoreka IIOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

«DJIeKTpOAHaMHUKa» /
Bcepocculickas npoBepoyHast
pabota

https://m.edsoo.ru/ff0c88be

61

OJIeKTPOHHAs! TIPOBOJUMOCTh
TBEP/BIX MeTa//IOB. 3aBUCHUMOCTh
COTIPOTUBJ/IEHUS METAJI/IOB OT
TeMrepaTypbl. CBepXIpOBOAUMOCTb

62

OJIeKTPUYECKUU TOK B BaKyyMe.
CBOMCTBA 3/IeKTPOHHBIX [TyUYKOB

63

[ToynpoOBOJHUKY, UX COOCTBEHHASI
Y TIpYMeCHas IPOBOJAUMOCTb.
CaoucTBa p—n-mepexoja.
[MTonympoBOJHUKOBBIE TTPUOOPHI

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTPUYECKUH TOK B pacTBOpax U
pacriiaBax 3JIeKTPOJIUTOB.
OJIeKTPOIUTHYeCKast AUCCOLIMALIUS.
OJIEKTPOJIM3

bubmmoreka IIOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B ra3ax.
CamocCTosITe/IbHBIM U
HeCaMOCTOSITe/IbHbIW pa3psif,.
Monnus. [Tnasma

bubmoreka IIOK
https://m.edsoo.ru/ff0c84ae

66

DnekTpuuecKye TIpUOOphI U
YCTPOMCTBA 1 UX MPAaKTHUECKOe
npuMeHeHHe. [TpaBuia TeEXHUKH
Oe3omacHoCTH

bubmoreka IIOK
https://m.edsoo.ru/ff0c86fc

67

KonTposbHas paboTa 1o Teme
«DnekTpocTaTuka. IlocTosiHHBIN
37eKTpuuecKuii Tok. Toku B
pa3/IMUHBIX Cpejax»

bubmoreka LIOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

Pe3sepeHbiii ypok. O6061aroLmii

68
ypok 1o TemaMm 10 Kacca

bubmioreka LIOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIIEE KOJINMYECTBO YACOB I10
ITPOI'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ko/snuecTBO yacoB

J/1IeKTPOHHBIe I{U(pOoBbIe

Ne Tema ypoka KonTponbubie | IIpakTHueckue Aara o0pa3oBare/bHbIe
n/n Bcero H3yuyeHHo
padoThI padoThI pecypchl
[TocTosiHHBIE MarHUTHI U UX

1 B3auMo/erncTBre. MarHuTHoe nose. 1 bubmioreka LIOK
BekTop MarHuTHOM UHAYKLIWU. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKLWA
MarHuTHOe 110J1e TIPOBOJHUKA C

9 TOKOM. OmbIT DpcTrea. 1 bubmoteka LIOK
B3aumogericTBre TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHasi paboTta «/3yueHue

3 MaFHIETHOEO nof)m KaTYH_IKI/Iy: 1 1 BuGamorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
[elicTBMe MarHWTHOTO TOJISI Ha
MPOBOAHUK C TOKOM. Cuia Amriepa.

4 JlabopaTopHast paboTa 1 1 bubmioteka LJOK
«HWccnenoBanue feicTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

[eilicTBHe MarHUTHOTO T10JIs1 Ha

c JBIDKYILYIOCS 3apSKEeHHYI0 1 bubnuoreka LIOK
yactuiy. Cusa Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHija
OneKTpoMarHUTHasi UHAYKLUSI.

6 [ToTok BeKTOpa MarHUTHOM 1
vHAYKOUK. O/C MHAYKOUK. 3aKOH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

3/71eKTPOMarHATHON UHAYKLIUU
®dapajes

JlabopaTopHast paboTa
«/ccnenoBaHye SIBIeHHUS
3/1eKTPOMArHATHON UHAYKLIUN»

bubmioreka LJOK
https://m.edsoo.ru/ff0cal50

NHpyKTUBHOCTL. fIB/1eHUe
camouHAykimu. 31C
CaMOMHAYKLIMU. DHeprus
MarHUTHOI'O T10/151 KaTyIIKU C TOKOM.
O/IeKTpOMarHuTHoe IoJie

bubmioteka LJOK
https://m.edsoo.ru/ff0ca600

TexHWUecKre yCTPOMCTBA U UX
NIpYMeHeHNe: TIOCTOSIHHbIe MarHUTBI,
5/1IeKTPOMarHuThI,
5J/IeKTPO/IBUraTe/Ib, yCKOPUTEIN
3/1eMeHTapHbIX YaCTHLI,
VH/IYKLJMOHHas 1eYb

10

O6o0011aromuii ypok «MarHuTHOe
roJjie. JJIeKTpOMarHuTHas

VH/YKLUSI»

bubmioreka LJOK
https://m.edsoo.ru/ff0cab82

11

KoHntposnbHast paborta o Teme
«MarHuTHoe 1ozJe.
DJIeKTPOMArHUTHAsT UHYKLIWSI»

bubmoteka LJOK
https://m.edsoo.ru/ff0cad58

12

CB000/jHbIE MEXaHUUECKHEe
Kosiebanust. I'apMoHUUecKue
KosiebaHusl. Y paBHeHHe
rapMOHHUYECKHUX KOoJie0aHu.
IIpeBpailienre 3HEpPTUn

bubmoteka LJOK
https://m.edsoo.ru/ff0caf06

13

JlabopartopHasi paboTta
«MccnemoBanre 3aBUCMMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rnepuoga MajbIxX KoJiebaHuii rpy3sa
Ha HUTH OT AJIMHBI HUTHU 1 MaCChI
rpysa»

14

KonebarembHbIM KOHTYP.
CB0bOO/IHBIE 3/IEKTPOMArHUTHBIE
KosnebaHus B UzieaIbHOM
KosiebaTesTbHOM KOHTYpe. AHaorust
MeXX/[y MeXaHUUeCKUMU 1
3/IeKTPOMarHUTHBIMU KOJTeOaHUsSIMU

bubmiorteka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmysa ToMmcoHa. 3akKoH
COXpaHeHUsl SHePIUU B U/lea/lbHOM
KosiebaTeTbHOM KOHTYpe

bubnmroreka LJOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBieHue 0 3aTyXarOIKUX
KosiebaHUsIX. BIHYX/JeHHbIe
MexaHWUecKue KojebaHusl.
Pe3onaHc. BeiHyX/leHHbIe
3/IEKTPOMarHUTHbIe KOjieOaHMsI

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

ITepeMeHHBIN TOK.

CunycouzanbHbIU NIepeMeHHBIN TOK.

MoI1IHOCTB ITepeMeHHOr 0 TOKa.
AMIMTyHOE U IeUCTBYIOLee
3HaueHWe CUIbl TOKA U HalpsKeHUs!

bubmmoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. ITpon3Bo/CcTBO,
riepefiaua u rorpebieHue
3/IeKTPUYECKOW SHEprumn

19

Y CTpOKCTBO U MPAKTUUYeCKOe
NpUMeHeHHe 371eKTPUYeCKOoro
3BOHKQ, reHepaTopa repeMeHHOro
TOKa, JIMHUU 3/1eKTporepesay

bubmoteka LJOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKonoruueckue pucku npu
TIPOU3BO/CTBE 3/IeKTPOIHEPI UH.

20 KysnbTypa ncnosb3oBaHus
3/IeKTPOHEPrUy B TIOBCEITHEBHOU
JKU3HU
MexaHnuecKrie BOJIHBI, YCJIOBUS
acripoctpaHeHus. [lepuog,.
21 I()IKopl:)CprpacnpOCTpaII)JeHi;{ u Bubmorexa LIOK
https://m.edsoo.ru/ff0cca54
JMHa BosHbL. [lonepeunbie 1
MIPOJ0JIbHBIE BOTHBI
oy 3ByK. CKOpPOCTb 3ByKa. ['pOMKOCTB bubmioreka LJOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
BJIQIETpOMaFHI/ITHbIe BOJTHBI, UX Bu6mioexa [IOK
23 CBOWCTBA U CKOpOCTh. [ITkana
https://m.edsoo.ru/ff0ccfe0
3/IeKTPOMarHMUTHBIX BOJIH
[TpuHLMIIBI pagyOCBA3U U
24 TesieBUzieHYs. Pa3BuTure cpejCTB
CBs13U. Pagyiosiokarys
9t KonrposnbHast pabota «Kosiebanus u bubnmoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[psiMonuHelHOe pacripocTpaHeHue
%6 CBeTa B OZJHOPOZHOMU cpefie. bubmoteka LIOK
ToueuHbllt UICTOUHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
27 OT[I))a)KEHI/ISI cseta. [Toctpoenue Bubmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B TUIOCKOM 3€epKajie
28 [Ipenomnenve cseta. [TosHOe bubnuoreka LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHee OTpakKeHue.
[IpegenbHbIA yroJ1 MOTHOTO
BHYTPEHHET0 OTPa’KeHUs

https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHasi pabora «/3mepeHue
TI0Ka3aTeJisi TIPeJIOM/IEHUSI CTEeK/Ia»

bubnmroreka LJOK
https://m.edsoo.ru/ff0cd67a

30

JIun3el. [TocTpoenre u3o0pakeHU
B mvH3e. dopMysia TOHKOW JIMH3BI.
YBenvueHue TUH3bI

bubnmroreka LJOK
https://m.edsoo.ru/ff0cddle

31

JlabopartopHast paboTa
«MccnenoBaHye CBOMCTB
1300pa’keHUH B JIMH3aX»

32

Hucniepcus cBeta. C/0XHBIA COCTaB
6esioro ceeta. LIgeT. JTabopaTopHas
pabora «HabJtojeHue Aucriepcun
CBeTa»

33

Vntepdepenius ceeta. udpaxius
cBeTa. [JudpakiioHHas peliéTKa

bubmmoreka IIOK
https://m.edsoo.ru/ff0ced22

34

[ToriepeyHOCTE CBETOBBIX BOJIH.
[Tonsgpusaiyda ceeta

bubnuoreka LIOK
https://m.edsoo.ru/ff0cf02e

35

Ontrueckue IpUOOPBI ¥ YCTPOMCTBA
U yCsI0BUS UX 6€30macHOro
TIpUMeHeHHUsI

36

['paHuLIbI TPUMEHUMOCTH
KJIaCCUUYeCKOW MeXaHUKH.
[TocTynaTel cnieljuajbHOU TEOPUU
OTHOCHUTETLHOCTU

bubmoreka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTEe/IBHOCTD
OJHOBPEMEHHOCTH. 3aMe,Z[IIEHI/Ie

bubmoreka LJOK
https://m.edsoo.ru/ff0cfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BpeéM€HU U COKpdlleHre A/TUMHBI

OHeprus U UMILYJ/IbC
pPensITUBUCTCKOU YacTuLbl. CBS3b

bubmmoreka IIOK

38
Macchl C 3Hepruerd U UMIY/IbCOM. https://m.edsoo.ru/ff0cfc68
OHeprus Nnokost
K 9] @) .
39 oiﬁff;if Egzﬂy?;ﬂb(:jﬁ«mzﬂ:;a Bubmiorexa LIOK
" P https://m.edsoo.ru/ff0cf6f0
OTHOCHTE/IbHOCTH»
40 @®otoHbl. Popmysia [TnaHka. bubmoteka LJOK
OHeprust ¥ UMITyJIbC (POTOHA https://m.edsoo.ru/ff0cfe16
@)
o | o ncn:
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
aIfOHbI inTOQQ)Q)EKTa paBHEHUE Bu6miotexa LIOK
42 OuHIITerHa A5 poTo3ddekTa.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanutia» dorosddekra
.0 I1. H.
43 ﬁ:lg:e}elzae C)linTMquelzz)T: I encTBHe Bubmorexa LIOK
AR A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHUUYecKre yCTPOMCTBA U
NpaKTUUecKoe NMpUMeHeHue:
44
dboTo3/1eMeHT, (hOTOIaTUMK,
coHevHasi OaTapesi, CBeTOHO/
45 Perienue 3azau o teme «371eMeHThI bubmoreka IIOK
KBAHTOBOM OITTUKH» https://m.edsoo.ru/ff0d0302
M T .0
ofienib atoMa TomcoHa. OTbIThI Bubmorexa LIOK
46 Pesepdop/a no paccessHUIO O-

yactull. [1aHeTapHasi MoZie/ib aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Toctynate! bopa

bubmoreka LJOK
https://m.edsoo.ru/ff0d0afa

48

V3nyyeHue u norsoiieHue (OTOHOB
IIpY Tlepexo/ie aToMa C OJJHOrO
YPOBHSI 3Hepruy Ha Apyrou. Buzibl
CTIIEKTPOB

bubnmroreka LJOK
https://m.edsoo.ru/ff0dOafa

49

BoJsiHOBBIE cBOMCTBa yacTuL]. BoHbI
ne bpounsa. KopryckyisipHo-
BOJIHOBOU fyanusM. CrIOHTaHHOe U
BBIHY)K/IEHHOE U3J/lyueHHe

bubmmoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphbITHE PaJiIMOaKTUBHOCTH.
OnsbiThl Pe3epdopa no
OTpe/ieJIeHHI0 COCTaBa
PaJM0aKTUBHOIO U3/Ty4YeHust

bubmioteka LIOK
https://m.edsoo.ru/ff0d0fd?2

51

CaoticTBa anb(ha-, 6eta-, ramma-
y3nyJyeHus. BivsHue
PaZiIMOAKTUBHOCTH Ha >KUBbIE
OpraHu3Mbl

52

OTKpbITHE POTOHA XU HEUTPOHA.
N3otornbl. Anbda-pacmnaf,.
O/1eKTPOHHBIW Y TTIO3UTPOHHBIU
6eta-pacmaj. ["'amMma-u3nyueHue

Bubmioreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYK/IOHOB B sipe.
AnmepHble peakiuu. AnepHbin
peakTtop. [Ipo6ieMbl, TIepCIIEKTHBHI,
9KOJIOTUYeCKUe acIieKThl AepHOU
SHepreTUKU

bubmoteka LJOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble yacTulbl. OTKpbITHE
No3uTpoHa. MeTo bl HabMOieHUs U

bubmioreka LJOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

perucTpaLyy 371eMeHTapHbIX
yactul]. Kpyrnbii cton
«DyH/jaMeHTa/IbHble
B3aWMO/IeMCTBUS. EAUHCTBO
¢bur3rueCcKOr KapTUHBI MHUpa»

55

JTanbl pa3BUTUSI aCTDOHOMUHU.
[IpyknagHOe 1 MUPOBO33peHYeCKoe
3HaueHue acTpoHOMUU. Buz
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/1bl, IIJIAHEThI, UX BUIUMOE
IBwkeHue. CosiHeYHasi CUCTemMa

56

Connije. ComHeuHasi aKTUBHOCTb.
Ncrounuk sHeprum CoJiHLia U 3B€3]

57

3B€31bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/Ibl TTTaBHOW
10oc/iej0BaTe/IbHOCTH. BHyTpeHHee
cTpoeHue 3B€31. CoBpeMeHHbIe
rpe/iCTaB/AeHUs O MPOUCXOXKIEHUU U
3oL COMHIIA U 3BE3]]

58

Mneunsiv [1lyTe — Hala
I'anakTuka. [Tonoxxenuve u
nBwkenre CosHia B ['anakTuke.
lNamakTviky. YeépHbie AbIPHI B sijpax
rajakTuK

59

Bcenennas. Pasberanue rajakTvk.
Teopus bosbllIOro B3pbIBa.
PenukroBoe usnyyenue.
MeTaranakTHKa

60

HeperuieHHbie pob/ieMbl




aCTPOHOMMHU

61

KonTtposbHast paboTa «D/1eMeHThI
aCTPOHOMHUH U aCTPO(PUIUKI»

62

O6o61iaromuii ypok. Ponb dhusvku
Y aCTPOHOMHH B 5KOHOMUYECKOM,
TeXHOJIOTUUeCKOU, COL[MaTbHOU U
TUUECKOM cdepax /esaTeTbHOCTH
yesioBeKa

63

O6ob6matomuii ypok. Poib 1 MecTo
(M31MKM U aCTPOHOMUH B
COBPEMEHHOU HayuyHOU KapTHHe
Mupa

64

O6ob6mmatomuii ypok. Ponb
(hu3MYecKoi Teopuu B
¢bopmMHpoBaHKY Mpe/iCTaBIeHUH O
¢bu3nyeckoii KapTUHe MUpa

65

O6o6m1aromuii ypok. Mecto
(b13MYeCcKoi KapTUHBI MUpa B
o0111eM psiZly COBpeMeHHBIX
€CTeCTBeHHO-HayUHbIX
rpe/iCTaB/AeHUM O MPUPOJe

66

Pe3epBHbIil ypok. MarHuTtHoe rosie.
OneKTpoMarHuTHasi UHAYKLUS

67

PesepBHbIil ypok. OnTrka. OCHOBBI
CreLMaJbHOM TeOpuur
OTHOCHUTEJIbHOCTH

68

PesepHebiii ypok. KBanTOBast pusmka.

DJ1eMEHTBI dCTPOHOMMWHU U

bubmoreka LJOK
https://m.edsoo.ru/ff0d1784
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ITPOBEPSIEMBIE TPEBOBAHNSA K PE3Y/IbTATAM OCBOEHHA OCHOBHON
OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

10 KVIACC

Kopg,
NpoBepsieMoro
pe3yJ/ibTara

IIpoBepsieMble npeMeTHbIE Pe3y/IbTAaTbl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CPeJJHero o01ero 00pa3oBaHus

10.1

JeMoHCTpUpOBaTh Ha TIpUMepax pojib U MecTo (HU3UKH B
(hopMUpOBaHUM COBpEMEHHOM HayyHOM KapTWHbI MHpa, B pa3BUTHU
COBPeMEHHOM TeXHHWKHU U TeXHOJIOTWM, B MIPAKTUUeCKOU JlesiTe/lbHOCTH

Jo1en

10.2

YuuThIBaTh TpaHULIbl TIPUMEHEHHUsI U3YYeHHbIX (PU3NYECKUX MO/ eNen:
MaTepua/ibHasi TOUKA, WHepIa/ibHas CUCTeMa OTCuéTa, abCOJIFOTHO
TBEp/i0e Teslo, UjeaabHbIM ra3; MOJe/M CTPOeHHs Ta30B, XXUJKOCTeHN U
TBEPAbIX Tes, TOYEUHbId 37eKTPUUYeCKW! 3apsifi — TMpU pelLleHun

¢bu3nueckux 3agau

10.3

Pacrio3HaBaTh (puznyeckue siByieHusi (MPOLiECChl) ¥ OOBSICHATH MX Ha
OCHOBe 3aKOHOB MeXaHWKH, MOJIEKY/ISIPHO-KUHETUYeCKOH Teopuu
CTPOEHHUs] BelleCTBa U  3MeKTPOJWHAMHUKW: paBHOMEDHOe W
PaBHOYCKODeHHOe NpPsIMO/MHeMHoe [BIKeHHe, CBOOOJHOe MafieHue
TeJs, [BWKEHWe TI0 OKDPY)KHOCTH, WHEpLUsi, B3aUMOJEWUCTBHE Te;
nubdysus, OpOyHOBCKOe [BW)XeHUe, CTpPOeHUe >KUJKOCTeH W
TBEDABIX Teja, W3MeHeHWe O00béMa Tell TpU  HarpeBaHUU
(oxmaXkeHur), TersioBOoe paBHOBecHe, WCIapeHHWe, KOH/eHCaLHs,
TUIaBleHWe, KpUCTA/UTM3alysi, KWIleHWe, BJaKHOCTb  BO3/yXa,
TIOBBIIIIEHHe [JaB/IeHNs ra3a TPy ero HarpeBaHUU B 3aKPbITOM COCY/ie,
CBSI3b MeJXK/y TIlapaMeTpaMy COCTOSIHMSI rasa B H30MpoIjeccax;

371eKTpHr3allys TeJl, B3auMO/leliCTBHe 3apsiioB

10.4

OnuceiBaTh MexaHHWYeCKoe [IBIKeHWe, MCHoib3ysl (u3ndeckue
Be/IMUMHBI: KOOpJWHATa, MyTh, IepeMelljeH’e, CKOPOCTb, YCKOPEHUe,
Macca Tela, CWIa, WMIY/AbC Tesla, KWHETUYeCcKass SHeprus,
TOTeHLMa/NbHas JHeprus, MexaHWJeckas paboTa, MexaHMUecKas
MOLIJHOCTb; TIPY ONKCAaHUU NPaBU/IbHO TPAKTOBaTh (PM3NUYECKUN CMBIC
WCTIO/Ib3YeMBIX BEJIMUMH, WX 0003HAaueHWs] W e[WHHLIbI, HaXOJUThb
¢bopmyrbl, CBsA3bIBAIOLIME JAHHYIO (PU3NUECKYI0 BeJIMUMHY C IPYTUMH

Be/IMYMHaMH

10.5

OnuceIBaTh HN3y4YeHHbIe TeIlJIOBbIE CBOIMCTBA Tel W TeIIOBLIE

SABJIEHUSA, HCIIOJIb3YyAd Q)HBHHQCKI/IQ Be/IMUMHBI. [OdBJ/IEHHWE TI'd3d,




TeMIiepaTypa, CpeJHss KWHeTHuYecKas SHeprusi XaoTHYecKoro
JIBIDKEHUsSI MOJIeKyJl, CpeJHeKBaJpaTW4yHasi CKOPOCTb MOJEKYII,
KOJIMUeCTBO  TerUIOThl, BHYTPEHHsi JHeprusi, pabora Ta3a,
KO3(pPUuIIMeHT T0/ie3HOr0 [eWCTBUSI TeIJIOBOr0 JBUrartesisi; Mpu
ONMCaHUM TIPaBUIBHO TPaKTOBaTh ¢busmueckui CMBIC/T
WCIIO/Ib3YEMbBIX BEJIMUMH, WX 0003HAUEHUS] W eJWHMUIIbI, HaXOJWTb
dhopmyibl, CBSI3bIBAIOIIIME JAaHHYIO (U3UUECKYIO0 BeJTMUUHY C APYTUMU

Be/IMYHMHaAM

10.6

OnuchiBaTh H3y4yeHHble 37eKTpUUeCKHe CBOWCTBA BelllecTBa U
3/1IeKTpUYecKre siBleHusi  (Ipoliecchbl), UCIONB3ys  (uU3nyeckue
Be/IMUMHBI:  3/IEKTPUYECKMM  3apsf],  3/IeKTpUuyeckoe  TIOJie,
HanpsDKEHHOCTb T10JIsl, TIOTEHLMa/, Pa3HOCTb TOTEeHLManoB; TIIpU
OTMCaHUX TIPaBUILHO TPAKTOBaTh (PU3MUECKHIN CMBIC/ HUCTIO/Ib3YeMbIX
BeIMYMH, WX 0003HAaUeHUS] W €IWHMLBL, YyKa3bIBaThb (OPMYJIbI,
CBS3bIBAIOLME [IaHHYK0  (DU3UUECKYI0 BeJWYMHY C JpYyrUMH

BeJIMUNMHaAMHU

10.7

aHa/lM3UpOBaTh (U3NUECKHWe TIpOLlecChl W SBJIEHHUS, HCII0J/Ib3Ys
(bu3nyecKre 3aKOHbI U TIPUHIUITBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUS MeXaHWYeCKOW SHepruw,
3aKOH COXPaHeHMsl UMITYJ/bCa, TIPUHLUIT CYNePrO3ULMK CUJI, TIPUHLUIT
pPaBHOIpPABUSl  WHEpLMalbHBIX CUCTEM OTCUéTa; MOJIEKY/ISIPHO-
KUHETUYeCKYH0 TEOpHI0 CTPOEHUS BellleCTBa, ra3oBble 3aKOHbBI, CBSI3b
CpefHell KWHETUYEeCKOM SHEPruy TeIIOBOIO [JBUWKEHHUS MOJIEKYl C
abCO/TIOTHOM TeMIlepaTypol, TepBbIM 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHeHHUs 5JIGKTPUUeCKOro 3apsfa, 3akoH KysioHa; Ipu 3TOM
pa3/vyaTh CAOBECHYI (POPMY/IMPOBKY 3aKOHA, €ro MaTemMaTHuecKoe

BbIDpd>X€HHUE U YC/IOBUSA (I‘paHI/ILU:I, O6JIaCTI/I) MMPpUMEHHUMOCTH

10.8

OOBSICHATE OCHOBHBbIE TIPUHLIMIIBI JIEMCTBUS MallWH, TPUOOpPOB H
TEeXHUUECKUX YCTPOMCTB; pa3/MuaTh YCIOBUS UX 6e3omacHOro

HCII0/Ib30BAHHUA B HOBCEAHEBHOﬁ JKHU3HU

10.9

BbIMO/THATE 9KCIIEPUMEHTBI 110 UCC/IeI0BAHUIO (PU3UUECKUX SIBJIEHUH U
TMIPOLIECCOB C UCII0/Ib30BaHUEM TPSIMBIX U KOCBEHHBIX U3MepeHUi; Tpu
3ToM (¢opMy/nupoBaTh MpobneMy (3ajauy) W TUIOTe3y ydyeOHOro
JKCTlepuMeHTa,  cobupaTb  yCTAHOBKY W3 TIPeJJ/IOKeHHOT0

000opy/i0BaHusl, MPOBO/IUTE OMBIT U (HOPMYJTUPOBATH BHIBO/bI

10.10

OcyliecTBiATh TIpSIMble M KOCBEHHble UM3MepeHMusi (PU3NYeCcKuX
BeJIMUWH; TIPU 3TOM BbIOMpATh ONTHMAaJbHBINA CIIOCOO W3MepeHUsT U

HCITI0/Ib30BaTh M3BEeCTHbIE MeTOJbl OLI€HKH HOFPEHJHOCTeﬁ H3M€p€HHI>i




10.11

WccnenoBaTh 3aBUCUMOCTH MeXJy (U3MUECKUMMU BeJMYMHAMU C
WCII0/Ib30BaHMEM TMpPSIMbIX W3MEDeHWl; TNpPU 5TOM KOHCTPYHMPOBAaTh
YCTaHOBKY, (PUKCUpOBaTh pe3y/bTaTbl TOAYYeHHOM 3aBUCMMOCTH
(bu3MyeCcKUX BeJTMUWH B BHUjle TaOuL] U TPaUKOB, /1e/aTh BHIBO/BI 10

pe3y/ibTaTaM UCC/1e0BaHUA

10.12

Cobnrosate mpaBwia 0e30macHOro TpyAa TIpU  TPOBeZeHUH
UCC/IeIOBAaHUM B paMKax y4eOHOro SKCIlepUMeHTa, y4eOHO-
WCC/IeZIOBaTeIbCKOM U MPOEKTHOW JesiTeIbHOCTA C HCIO/Ib30BaHUEM

M3MepUTe/IbHBIX YCTPOMCTB U 1abopaTopHOro 000pyI0BaHKS

10.13

PemiaTh pacuéTHble 3a/jlayM C SIBHO 3a/laHHOW (hM3MYECKOl MOJesbio,
WCTO/b3ysl (U3MUecKre 3aKOHbl M TPUHLMIIBI; Ha OCHOBE aHaau3a
yCTOBUSL  3ajjaud  BbIOMpaTh (PU3UYECKYID MOfefb, BBIAEITh
¢dusnyeckre BeJMUMHBI U (OPMYJIbI, HeOOXOUMbIe il eé pellieHus,
MPOBOJUTH PACUéThl U OL|eHUBATh PeaJbHOCTh MOJIyUeHHOTO 3HaueHHsI

(hu3MUecKoi BeTMUUHbI

10.14

Peitiath KdaueCTBeHHbIe 3a4d4um: BBICTPAaMWBATDh JIOTHYEeCKH
HEIMMpOTHBOPEUMBYHO LETIOUKY paCCWEHI/Iﬁ C OHOpOﬁ Ha M3yUeHHbIE

3dKOHbI, 3dKOHOMEPHOCTH U CbI/IBI/IHECKI/Ie ABJ/I€HUA

10.15

Wcrosib30BaTh TpU  pellleHWHd  yueOHBIX 3ajjau  COBpeMeHHbIe
vH(OpMalLlMOHHbIe TEXHOJOTMM [l TIOMCKA, CTPYKTYPHPOBaHUs,
WHTeprpeTaliid W TIpeJCTaB/ieHUss yuyeOHOM W HayuyHO-TIOIMYJISIPHOM
vH(pOpMaLyy, TMOJyUeHHOU W3 pa3/MUHbIX MCTOUHHUKOB; KPUTUUECKU

aHa/IM3MPOBaTh [10/lyyaeMyro UH(OpMaL1Io

10.16

[lpyBOAUTE TIpUMeEpBI BK/a/la POCCHHCKUX U 3apyOeXKHBIX YUEHbIX-
¢U3MKOB B pa3BUTHE HayKH, OOBSICHEHHe IPOLIECCOB OKDPY’KarOIL[ETO

MHDd, B PA3BUTHE TEXHUKU U TeXHOJIOTUH

10.17

Vcnonb30BaTh TeOpeTUYECKHe 3HAHUS 10 (U3WKe B TOBCEJHEBHOM
JKU3HU /17151 0OecrieueHust 6€30MacHOCTH TIpU oOpalieHuH ¢ mpubopaMu
U TeXHUUECKUMH YCTPOMCTBaMM, [jIsI COXPaHeHUs 3[0pOBbS U

CO6J'IIO,E[€HI/IH HOPM 35KO0JIOTHYeCKOTI'0 T1oBel€HUA B OKPy?K&I-OLL[Eﬁ cpene

10.18

PaboTaTh B TpyIe C BBIMOJHEHWEM Pa3/IMUHBIX COL[MATBbHBIX POJIeH,
MJIAaHUPOBAaTh ~ paboOTy  TPYNIbI,  pal[MOHAIBLHO  pacTpefensaTh
00s13aHHOCTM W TUIAHUPOBATh JeSITe/JIbHOCTh B HECTaHJAapPTHBIX
CUTyalUsIX, a/leKBaTHO OLleHWBAaTh BK/aJ, KaXkK[0ro K3 yuyaCTHUKOB

I'PyMIbl B pellieHre paccMaTprUBaeMoi 1po0ieMbl

11 K/TIACC




Kop
NpoBepseMoro
pe3yJ/ibTara

IIpoBepsieMble npegMeTHbIE Pe3y/IbTaTbl 0CBOEHHs OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CpeJHero o01ero od6pa3oBaHust

11.1

eMOHCTpUpOBaTL Ha TIpUMepax polb W MeCTO (PU3UKU B
(bopMUpOBaHUM COBpEeMEHHON HayyHOM KapTWHbI MHpa, B pa3BUTHU
COBPEMEHHOW TeXHHWKH U TeXHOJIOTMM, B MPAKTUUYECKOM J1esTeIbHOCTH

MIoJlel, 11eJIOCTHOCTb Y eJMHCTBO (PM3MYeCKO KapTUHbI MUpa

11.2

YuuThIBaTh IPaHULbl IPUMEHEHUS] U3YUeHHBIX (PU3UUECKUX MOZesiei:
TOUEUHbIM 3/IeKTPUUECKUI 3aps], sjepHasi MoJie/lb aToMa, HyK/JIOHHas

Mo/ie/lb aTOMHOT'O $i7ipa Mpy pellleHnH (Hr3nYecKux 3aiau

11.3

Pacrio3HaBaTh (u3nuecKye siBeHus (MpOIiecchl) U OOBSCHATh MX Ha
OCHOBe  3aKOHOB  2/IeKTPOJWHAMUKA UM  KBaHTOBOW  (DH3UKWU:
3/IeKTpruYeckasi TPOBOJAUMOCTb, TeIJIOBOe, CBETOBOe, XUMUUECKOe,
MarHuTHoe  JeHCTBUs TOKa, B3aUMO/IeCTBUE MarHuTOB,
9/IeKTPOMAarHWTHasi WHAYKIUS, [IeiCTBUe MAarHUTHOTO TIOJs Ha
MPOBOAHUK C TOKOM U [ABWKYIIUNCA 3apsifi, 37eKTpOMarHUTHBIE
KonebaHUWs U BOJIHBI, TPSIMOJIMHENMHOe pacrpoCTpaHeHHe CBeTa,
OTpakeHWe,  TIpesiomyieHHWe,  UWHTepdepeHIMs, Audpakiysa U
rosisipy3alysi CBeTa, AMCIIEPCUS] CBeTa, (POTO3/eKTpuueckuii 3¢ ekt
(boTo3(pdekT), cBeTOBOe [aBjieHWe, BO3HUKHOBEHHE JIMHEMUaToro
CrieKTpa aToMa BOJOPOZA, eCTeCTBeHHass M HCKYCCTBeHHast

Pagn0aKTHUBHOCTD

11.4

OnuceiBaTh UM3y4yeHHble CBOWCTBA BelllecTBa (9/IeKTpUUECKUe,
MarHuTHble, ONTUUYECKHe, 3/IeKTPUUeCKY MPOBOAUMOCTh pPa3/NUHbIX
cpell) ¥ 37eKTPOMarHUTHble siBjieHUs1 (TIPOLIeCChl), HCIIOJIb3Ys
¢u3nueckre BeJIMUMHBI:  JMEKTPUYECKUN  3aps[, Cula  TOKa,
3/IEKTPUYECKOe  HampsDkeHWe,  3JIeKTPUYeCKOe  COINPOTUB/IEHHE,
pa3HocTh moTeHianos, 3/IC, paboTta ToKa, MHAYKIHMS MarHUTHOTO
nonisi, cuaa Awmrmepa, cwia JIopeHlla, WHAYKTUBHOCTb KaTYIIKH,
SHEeprus 3/IeKTPUUeCKOr0o WM MarHuTHOTO TOJied, Mepuoj U 4YacToTa
KosiebaHMii B KosiebaTesTbHOM KOHTYPe, 3apsi/| U CHjla TOKa B TIpoliecce
rapMOHUUECKUX 3/1eKTPOMAarHUTHBIX KonebaHui, (hoKycHoe
paccTosiHMe W OINTWYecKas CWia JIMH3bl; MPU ONHCAaHWUM MPaBUIBHO
TPaKTOBaTh (PU3MYECKMII CMBIC MCHOMb3yeMbIX BEJIWYMH, UX
o003HaueHUss W eJUHUILIbI; YKa3biBaTb (OPMYJbI, CBs3bIBAIOIIME

JlaHHYIO (P13MUeCKYI0 BeJIMUUHY C PYTUMU BeJIMYMHAMU

11.5

OnuceIBaTh HN3y4deHHbIe KBAaHTOBbIE ABJIEHUA W MMPOLECCHI, MCIT0J/Ib3Ys




(u3MUecKre Be/UUMHBI: CKOPOCTb 3/IeKTPOMarHUTHBIX BOJIH, JJIMHA
BOJHbl M 4YaCTOTa CBeTa, SHEPrus U HUMMY/AbC (OTOHA, MEpuo[
rnosypacrnazia, SHeprusi CBsi3M AaTOMHBIX siJiep; TMpH OINHCAaHWUHU
MpaBUILHO TPAaKTOBaTh (M3UUECKUI CMbICT UCIIOIb3yEeMbIX BeUUUH,
ux 0003HaueHUWs W eJUHMIIBI, YKa3biBaThb (POPMYJIbI, CBSI3bIBAIOLI[HE
JlaHHYI0 (PM3UUeCKYI0 BEeJIMUMHY C J[PYTUMU BeTUUMHAMMU, BHIUUC/ISATD

3HaueHue (hU3NYeCKOl BeTUUUHbI

11.6

Ananu3upoBaTh (PU3MUecKue TIPOLeCChl U sIBJIEHUS, WCIIO/b3Ys
¢u3nueckre 3aKOHbI M TPUHLMIBL  3akoH Owma,  3aKOHbI
10C/Ie[j0BaTe/IbHOTO Y Tapasule/lbHOT0 COeZIMHEeHUs! TPOBOJHUKOB,
3ak0oH [Ixoynsa — JleHIja, 3aKOH 3/1eKTPOMarHATHOM WMHJYKLMH, 3aKOH
MPSIMOJIMHEMHOTO PaclpOCTPaHEeHUs1 CBeTa, 3aKOHbI OTPa)KeHHsl CBETa,
3aKOHbl ~ TIPeJIOMJIEHUs  CBeTa, ypaBHeHWe  OJUWHINTeWHa [/
dboToaddekTa, 3aKOH COXpaHeHUs] SHepPrud, 3aKOH COXpaHeHUs
VMMITy/IbCa, 3aKOH COXpDaHEeHWsI SJIeKTPUUYECKOro 3apsifja, 3aKOH
COXpaHEeHHsl MaccoBOrO  4YMC/la, mnocTynaTel bopa,  3akoH
paJMOaKTUBHOTO pacrnaja; TMpyd 3TOM pas/iduaTb CJIOBECHYHO
(hopMyMpOBKY 3aKOHa, ero MaTeMaThUuecKoe BbIpaKeHHe U YCI0BUSI

(rpaHMLIBI, 006/1ACTH) MPUMEHUMOCTH

11.7

OHDG,E[E]'IHTI) HalipaB/ieHWE€ BEKTOPAd MWHAYKIIMKM MAIHHUTHOI'O I10JIA

MPOBOJHUKA C TOKOM, CU/Ibl AMIiepa U Ciibl JIopeHija

11.8

CTpouTb ¥ OMNMCHIBaTH W300pakeHWe, CO3/laBaeMoe  TIIOCKUM

3epKasioM, TOHKOU JIMH30U

11.9

BBIMO/THATE 9KCIIEPUMEHTBI TI0 UCC/IeA0BAHNIO (PU3UUECKUX SIBJIEHUN U
TIPOLIECCOB C KCIIO/Ib30BaHUEM TPSIMbIX ¥ KOCBEHHBIX W3MEDEeHHUt; Mpu
5ToM (opmynupoBaTh mpobsemMy (3afauy) W TUMOTe3y y4eOHOTO
SKCIlepUMeHTa,  CoOupaTh  YCTaHOBKY W3 IPE/JI0OKeHHOTr0

006opy/10BaHus, POBO/IUTE OTBIT U (HOPMYJTUPOBATH BHIBO/IBI

11.10

OCYLHECTBHHTL npsamMbie W KOCBEHHBIE H3MEDEHUA Cl)I/IBI/II-IECKI/IX
BE€JIMUMH; TIpU 3TOM BLI6I/IpaTL ONTUMaJLHBEIA CII0C00 U3MepeHusa u

HCII0J/Ib30BaTh M3BE€CTHbIE METOAbl OLI€HKHU HOFpEI.HHOCTGﬁ I/IBMQPEHI/Iﬁ

11.11

VccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BeMUMH C KCII0/Ib30BAHHWEM
MpSIMBIX ~ U3MEPeHWW; TpU 3TOM KOHCTPYMpPOBAaTh YCTaHOBKY,
(uKcUpoBaTh pe3y/nbTaTbl IOJYYeHHOM 3aBUCUMOCTH (PU3NUeCKUX
Be/IMUMH B BUJe TabuLl U rpaduKoB, [ie/iaTh BBIBO/bI IO pe3y/ibTaTaM

nccjaeg0BaHusA

11.12

CobmroziaTe TIpaBW/ia 0e30mMacHOTO TpyJa IIpd  TIPOBeeHUH

HCC/le[loBaHUA B paMKax yueOHOro 3KcrepuMeHTa, ydebHO-




HCC]’IE,ZLOB&ITEI[I)CKOIZ n HpOEKTHOfI AedATe/JIbHOCTH C HMCII0/Ib30BAHUEM

M3MePUTEbHBIX YCTPONCTB U JIabopaTopHOTo 000py0BaHMUS

11.13

PeriaTh pacuéTHble 3a/laud C SIBHO 3aJaHHOM (hH3MUeCcKOM Mo/iesiblo,
WCII0/Ib3Ysl (M3HUecKHe 3aKOHbI M TIPUHIUIBI;, Ha OCHOBe aHa/lk3a
yC/AOBUSL  33/laud  BbIOMpAaTh  (PU3UUECKYH) MOJe/b,  BBIJEJATh
busnyeckre BeJIMUMHBI U (OPMYIIbI, HEOOXOMUMBIE [JisI €€ pelleHus,
TIPOBO/TUTh PACUETHI U OI[eHUBATh PEAIbHOCTh TMOJTyUeHHOTO 3HAUEHHUS

(ur3uuecKol BeTMUMHbI

11.14

Pematb  KauecTBeHHble  3a/lauu: BbICTpauWBaTh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PaCCY>KJEeHUW C OMOpOM Ha U3ydyeHHbIe

3dKOHBI, 3dKOHOMEPHOCTH 1 CbI/IBI/IIIECKI/Ie sSBJIeHUS

11.15

Ucronb3oBaTh TpU  pelIeHWM  y4ueOHBIX 3aZjau  COBPEMeHHbIe
MH(POPMAaLIMOHHbIE TEeXHOJIOTUU [l TIOMCKa, CTPYKTYPUPOBaHUS,
WHTEepIIpeTallid W TIpeJCTaBleHuss yuyeOHOW W Hay4YHO-TIOMYJISPHOU
vH(pOpMaLMyY, MOJyUeHHOU U3 pa3/MUHbIX WCTOUYHHKOB; KPUTUUYECKU

aHa/IM3UPOBATh M10/Iy4aeMyto HH(GOPMAIHIo

11.16

OOBSICHATL TPUHLIUIILI JAEMCTBUS MaIlMH, MPUOOPOB M TEXHUUECKUX
YCTPOWCTB; pa3ivuaTh YCJIOBUSI UX 0€30MacHOTrO WCIIO/b30BaHUS B

TIOBCEeIHEBHOM »KU3HU

11.17

[TpuBOAWTL TpUMephl BKJ/IaZla POCCUUCKMX W 3apyDe)KHbIX YUEHBIX-
¢U3MKOB B pa3BUTHE HayKH, B 0OBsICHEHHe TIPOLIECCOB OKPY’KartolL[ero

MHPd, B Pa3BUTHE TEXHUKH U TeXHOJIOTUH

11.18

Hcrnonb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKe B IOBCEAHEBHOMN
JKU3HU 7151 obecrieueHHst 6e3011acHOCTH P oOparlieHruy ¢ prubopamMu
U TeXHUUECKUMU YCTPOMCTBAMHM, [l COXPAaHEHUs 3[0POBbSl WU

co0/Tr0/IeHHsI HOPM 5KO0JIOTHYeCKOT0 TIOBe/IeHHsI B OKpY»Kalollell cpejie

11.19

PaboTtaTh B Tpymre C BbINOJHEHHWEM pa3/IMYHBIX COL[MAIBHBIX DOJIeH,
IUIaHUpPOBaTh ~ pabOTy  TPYNIbl,  palMOHAbHO  pPaclpe/esisiTh
00S13aHHOCTH U  TUIAHUPOBaTh [IeSITeNIbHOCTh B HECTaH/AAapPTHBIX
CUTYyallUsIX, afleKBaTHO OL[eHMBAaThb BK/IA[ KaXKJOr0 W3 Yy4YaCTHHUKOB

TPYTIIBI B pellieHHe pacCMaTprUBaeMoii 1po0ieMbl




ITPOBEPAEMBIE 3JIEMEHTDBI COJAEPKAHUSA

10 K/TIACC

Kop
pasjena

Kop npoBepsiemoro
IIpoBepsieMble 3/1eMeHTbI CO/ieP)KaHUSA
3/IeMeHTa

OU3NKA N METO/JbI HAYYHOI'O TIO3HAHVA

®u3uka — Hayka 0 T1ipupoge. HayuHbie
L1 MeTO/bI TI03HaHUsA OKpY»Karolero Mupa. Posib
JKCIIepUMeHTa W Teopud B IIpoLjecce

M03HAHUS IPHUPOABL. DKCIIEPUMEHT B (pr3MKe

MogenvpoBanue ¢GU3NUECKUX SIBIEHUA U
rporjeccoB. HayuHsle rumnoressl. @Pusnueckue
3aKOHbl M TeOpUU. ['paHULIbI MPUMEHUMOCTH
1o br3nuecKux 3aKOHOB. [MpuHLMn
' cooTBeTcTBUsl. Ponb U MecTto (U3MKKA B
(hopmupoBaHUM COBpPEMEHHOM  Hay4HOU
KapTHHBI MHpa, B rpaKThueCKOU

JlesITeJIbHOCTH JTI0fiei

MEXAHHKA

2.1

###Part#HKUHEMATHKA

Mexannueckoe aBwkeHre. OTHOCUTE/BHOCTD
2.1.1 MeXaHWUeCKoro ABwkeHHUsi. CHCTeMa OTCUéTa.

TpaekTopust

ITepemeljeHre, CKOpPOCThb (CpefiHsIsi CKOpPOCTS,
MTHOBEHHass  CKOPOCTb) U YCKOpeHue
2.1.2 MaTepuaJbHOM TOUKW, MX TMPOEKLUU Ha OCH
CUCTeMBI KOOp/JHHAT. Crnoxxenue

riepeMelleHrl U CI0)KeHHe CKOPOCTen

PaBHOMepHOe " PaBHOYCKOpPEHHOe
NIPSIMOJIMHEHOe JIBIDKeHUe. I'paduku
2.1.3 3aBUCUMOCTHU KOOp/UHAT, CKOPOCTH,
YCKOpeHwUs, NyTH v TriepeMellleHUs

MaTepUaJbHOW TOUKU OT BpeMeHU




214

CBobojHoe mazieHue. Y cKopeHue cBOOOAHOTO

raJieHust

2.1.5

KpuBonuHeliHoe JBwkeHue. PaBHOMepHOe
JIBIDKEHUe MarepyuaqbHOM  TOYKM  TIO
OKPY)KHOCTH. YT/IOBasi CKOpPOCTb, JIMHEWHast
CKOpOCTb. [lepuog, v yacToTa.

IleHTpOCTpEMUTE/ILHOE YCKOPEHHe

2.1.6

TexHuyeckre  YCTpPOWCTBaA: COUJOMeTD,
[BIDKEHUE CHAaps/oB, LielHble U peMeHHble

nepeJaun

2.1.7

ITpakTrueckue paboThL N3mepenne
MI'HOBEHHOU CKOPOCTH. Wccnenosanue
COOTHOIIEHUS] MeX/ly MyTSIMH, TIPOW/IeHHbIMHU
TeJIOM 3@  TOC/eJoBaTe/lbHble  paBHbIE
MPOMEXXYTKU BPeMeHU TPU PaBHOYCKOPEHHOM
JIBIDKEHUU C HauyaJIbHOM CKOPOCTBIO, PaBHOU
Hy/0. V3yueHue ABWKEHUS I1apyUKa B BSI3KOU
JKAOKOCTH.  V3ydyeHWe  [BIDKEHUS  TeJa,

OpOIIIeHHOTO TOPU30HTATBHO

2.2

###Par### INHAMUKA

2.2.1

[TpunLUn OTHOCHUTETbHOCTH lanmunes.
[lepBbiii 3akoH HbloTOHa. VHepiMaibHbIe

CHCTEeMBI OTCUETa

2.2.2

Macca Ttena. Cuna. [IpyHUmn cyrneprio3uyyu

CHJI

2.2.3

Bropou1 3akoH HbloTOHa A/11 MaTepuasbHOU
TOUKM B MHepLMaJbHON CHUCTeMe OTCUéTa
(UCO). Tperur 3akoH HeloToHa [AJis

MaTepHa/IbHBIX TOUEK

224

3aKOH BCEMUPHOr0 TAroTeHus. Cuia TSHKeCTH.

HepBaﬂ KOCMHUYEeCKasds CKOPOCTb. Bec Tena

2.2.5

Cwuna yrnipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs
CKO/Ib)KEHUSI W CWIa  TPeHUs  IOKOS.

KoadduimenT tperusi. Cusa CONMPOTUB/IEHUS




2.2.7

IMpH ABWXXKEHWU TeJld B )KWIKOCTH WUJIN r'a3e

HOCTyrIaTEJ'IbHOE W BpdllldTe/IbHOE ABV)KEHHE

abCo/IIOTHO TBép/:[Ol"O Te/1a

2.2.8

MoMeHT CH/bl OTHOCHUTENBHO OCH BpalljeHUs.
[Ineyo cubl. YcnoBUs paBHOBeCUsl TBEPZOIO
Tesa B ICO

2.2.9

TexHuueckde  yCTPOHCTBA:  MOZIIMUITHUKY,

ABKeHHE NCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[MpakTrueckure paboThl. M3yueHue ABM>KEHUS
Opycka T0 HAKJIOHHOM TIIOCKOCTU  TIOZ
JlelicTBMeM HeCcKOJbKUX cuil. MccnepoBaHue
3aBUCUMOCTH CHUJI YIIPYTrOCTH, BO3HUKAKOLLUX
B JedopmMupyeMoil NpyXUHe U pPe3UHOBOM
obpa3iie, OT BeJIMUMHBI HUX JedopMalvu.
VccnepoBanue ycioBUl paBHOBeCHsI TBEPZOTO

Tesla, UIMeIOLero OCh BpalljeHHsT

2.3

###Par###3AKOHDBI COXPAHEHNA B MEXAHUKE

I/IMHYJ'II)C MaTepHaﬂbHOﬁ TOUKH, CUCTEeMBI

2.3.1 MaTepuasbHbIX TOYeK. VIMITyIbC CHIbI U
V3MeHeHHe UMITy/Ibca Tejia
530 3akoH coxpaHeHusi wumnyiasca B KCO.
o PeakTuBHOe /IBI>KeHUE
2.3.3 PaboTa cubl
234 MOnHOCTB CHJIBI
535 KuHeTnyeckasi SHeprvsi MaTepuasbHON TOUKU.
o TeopeMa 0 KWUHETUUYECKOU SHEPryun
IMToteHunanvHast 5SHeprus. IlloTeHIManbHas
236 SHeprust yIpyTo e(popMHUpOBaHHOM
o npykunbl. [loTeHUManbHasi SHeprus Tesa
BOJIM3U TTIOBEPXHOCTH 3eM/IU
[ToTeHIManbHbIe W HeNOTeHLMA/IbHbIE CHJIbI.
537 CBsa3b pabOThI HEMOTEHI[HA/NLHBIX CHI C

H3MeHeHHneM MeXaHUUeCKOM SHEepryuu

CHUCTEeMBI TeJl. 3aKoH COXpaHeHHs




MeXaHW4YeCKOW SHepruu

2.3.8 Yripyrve v Heynpyrve CTOJIKHOBEHHUS
239 TexHUUecKre yCTPOWCTBA: [BUKEHUE DakKer,
o BOZIOMET, KOTep, MPY>KUHHBINA MTUCTOJIET
[lpakTueckne pabotel. V3yueHue CBsi3u
53.10 CKOpOCTEM Te/Jl Tpyd HeylnpyroMm yzjape.

UccnenoBanve cBsis3u  paboThl  CUIBL  C

M3MeHeHHeM MeXaHHueCKOU SHEpruu Teja

MOJIEKYJIAPHAA ®U3NKA 1 TEPMOJMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU

3.1.1

OcCHOBHBIE TIOJI0)KeHHsI MOJIEKYJISIPHO-
KUHETUYeCKOu TeOpHHU. BpoyHoBckoe
nekenue. Juddysusa. Xapakrep JBWKeHUS U

B3aUMO/IeHCTBUS UaCTHIL] BellleCTBa

3.1.2

Mopenu cTpoeHusi Tra3oB, JKUAKOCTeM U
TBEPABIX Tel U OOBSICHEHHWE  CBOWMCTB

BelleCTBa Ha OCHOBE 3THUX MO,Z[EHefI

3.1.3

3.14

Macca w™osiekyn. KonvuecTBo —BelllecTBa.

[TocTosiHHast ABorazipo

TennoBoe paBHOBecwe. Temmeparypa u eé

nsMepenue. IlIkana Temmneparyp Llenbcus

3.1.5

Mopens  ugeansHoro  rasa.  OcHOBHOe
ypaBHeHue MOJIEKY/ISIPHO-KUHETUYe CKOX

TeOPpHH HAea/JIbHOI0 ra3d

3.1.6

AbcosmoTHasi TeMriepatypa Kak mMepa cpefiHeit
KUHETHUECKOW SHEPTHU TeTUIOBOTO JBMKEHUSI

vyactul rasa. [lIkana temrnepatyp KenbBrHa

3.1.7

YpaBHeHue Knanelipona — MeHzeneeBa.

3akoH [lanbTOHa

3.1.8

["a30Bble 3akoHbI. M30mpoLieccsl B uzeaabHOM
rase C MOCTOSIHHBIM KOJIMUECTBOM BelleCTBa:

M30TepMa, U30X0pa, u3obapa

3.1.9

TexHnueckne  yCTPOWCTBA:  TEePMOMETD,

b6apomeTp




3.1.10

[MpakTrueckre paboTbl. V3MepeHHe MacCChI
BO3/lyXa B KJIaCCHOM KOMHare. VccnenoBaHue
3aBUCUMOCTH MeXy rapameTpaMu COCTOSTHUS

Pa3peXeHHOI'0 ra3a

3.2

OCHOBbBI TEPMOJVNHAMUKUA

3.2.1

TepMosuHamuyeckass cuctema. BHyTpeHHss
SHeprusi TepMOJAUHAMMUUYECKOM CHUCTeMbl U

Croco0ObI eé U3MeHeHUs

3.2.2

KosnyecTBo TersioTel U pabota. BHyTpeHHsIs

SHeprvsd 0ogHOATOMHOI'O NAed/IbHOI'O ra3a

3.2.3

Buzpl Terionepesaud: TeMJIONPOBOAHOCTD,
KOHBEKLUsI, U3/ydyeHue. TemnyoéMKOCTb Tesa.
YjenvHas TeIuIOBMKOCThb BelljecTBa. Pacuét

KOJIMUeCTBa TEIVIOTHI IIPpU Terviornepegayde

3.2.4

ITepBbili 3aKOH TepmogvHaMuKU. [IprMmeHeHne
[1epBOro 3aKOHa TepMOJUHAMUKU K
n3onpoueccam. ['padmueckas UHTeprperaLus

paboThI raza

3.2.5

TersioBble MalMHbL. [IpUHLUIIBI  JeHCTBUS
TETUIOBbIX MallvH. [Ipeobpa3oBaHusi SHEpPryuu
B TeIUIOBbIX  MalMHaX. KoadduimeHT
rosesHoro geiictBusi  (ganee —  KIIO)

TerioBo MatvHbl. Lukn Kapho u ero KI1/]

3.2.6

Bropoii 3aKOH TepMOJMHAMUKHU.
HeobOpaTMOCTb  MpOLIECCOB B TIPUPO/E.
TerioBbie JIBUTaTeJIN. OKOJIOTHUYeCKue

1po0/IeMBI TETI/IO3HePreTHKU

3.2.7

TexHuueckue yCTPOMCTBa: JIBUTaTe/b
BHYTPEHHEr 0 CrOpaHusi, ObITOBOM

XOJIOAWIBHUK, KOHAUIIMOHED

3.2.8

[TpakTuueckue paboThl. Vi3MepeHue yaeibHOM

TEeIJIOEMKOCTHU

3.3

###Par###AI'PEI’ATHBIE COCTOAHNMSA BEIIIECBA. ®A30BBIE

[NEPEXO/IbI




3.3.1

[Tapoobpa3oBaHMe U KOH/ieHcalysl. VicriapeHue
u KUIeHue. YnenvHast TervioTa
rapooOpa3oBaHUsl. 3aBUCHMOCTb TeMITePaTypPhbl

KHIIEeHUA OT [iaBJ/IEHHs

3.3.2

AGcCo/moTHAs ¥ OTHOCHUTE/bHAsA BIAXKHOCTD

BO37yxa. HacelleHHbI nap

3.3.3

TBéppoe TeJIo. Kpucranmueckue 51
amopgHble Tena. AHU30TPOINUSl  CBOMCTB
KPUCTaJIJIOB. Kuaxue KpPUCTaJI/IbL.

CoBpemeHHbIe MaTepHasIbl

3.34

[lnaBneHne w KpucTta/yu3anus. Y/e/bHast

TeI1JI0OTa I1J1aBJ/IeHHUs. Cy'6JII/IMaL[I/IH

3.3.5

YpaBHeHHe TeryioBoro OaaaHca

3.3.6

TexHWueckre yCTpPOMCTBA: TUIPOMETp U
NICUXPOMETP,  KaJoOpuMeTp,  TeXHOJIOTHUU
TI0JIyUeHUs1 COBPeMEHHBbIX MaTepuasioB, B TOM

4yrcjie HaHOMATepHa/i0B, © HAHOTEeXHOJ/IOTYU

3.3.7

ITpakTrueckue paboTBhL N3mepenne

BJ/I&’)KHOCTH BO34yXd

4.1

SJIEKTPOAMHAMUKA
###Par###OJIEKTPOCTATUKA

4.1.1

OnekTpu3aLus Tesl. JNeKTpUuuecKri 3apsy. [sa

BH/]a 3JIEKTPHUECKHX 3apsi/ioB

4.1.2

ITpoBogHUKH, [VSJIEKTPUKU u

T0JTyTIPOBOJHUKHU

4.1.3

3aKOH COXpPaHEHUSsI 3/IeKTPUUECKOTO 3apsizia

4.1.4

B3aumogeiicTBre 3aps/ioB. 3akKoH KysoHa

4.1.5

Onektpuueckoe  momne.  HanpsykéHHOCTb
3/IEKTPHUUECKOTO TOJISl. [MpuHIM
cynepriosunyi.  JIMHUM  HaINpsDKEHHOCTH

3JIEKTPHUYECKOI'O I10JI4

4.1.6

Pabota cH/  3/1€KTPOCTAaTUUECKOTO  TIOJIS.

[ToTeHumasn. Pa3HOCTh MOTEHL[MA/IOB

4.1.7

HPOBO,Z[HI/IKI/I N OUSJIEKTPUKK B IIOCTOAHHOM




3/IeKTpUYecKoM  Tmosie.  [IusyekTpuueckas

TPOHKML[AeMOCTb
OJIEKTPOEMKOCTb. Konpencatop.
4.1.8 OJIeKTPOEMKOCTb  TUIOCKOI'O0  KOHZeHcaTopa.
OHeprus 3apsHKeHHOTI0 KOHZIeHcaTopa
TexHnueckre  yCTPOWCTBA:  3J1IeKTPOCKOII,
419 37IeKTPOMETp, 3/7eKTPOCTaTUUeCcKasi 3allluTa,
o 3a3eMJieHHe 3JIeEKTPONPHUOOPOB, KOHEHCATop,
KCEepPOKC, CTPYMHBIU MPUHTEP
4110 [TpakTrueckue paboThL N3smepenne

3/IeKTPOEMKOCTH KOHJIeHcaTopa

4.2

HHHPar#HTIIOCTOSAHHBIN DJIEKTPUUECKNI TOK. TOKU B

PA3JINYHBIX CPEOAX

YcnoBusi  cyilecTBoBaHUSI ~ TOCTOSIHHOTO

4.2.1 371eKTpUYeckoro toka. Microunuku toka. Cua
TOKa. [IoCTOSIHHBIN TOK
4.2.2 Harnpskenue. 3akoH OMa /11 yuyacTka Liernu
423 O/IeKTpUYeCcKoe COIPOTUB/IEHHE. Y [e/lbHOe
o COIpPOTHUBJ/IEHHE BellleCTBa
424 [TocnenoBarensHoe, rapasuiesIbHOe,
o CMelllaHHOe CoeZiJMHeHNe TTPOBOHUKOB
PaboTa 371eKTpruecKoro Toka. 3akoH JKoysist
4.2.5
— JleH1ia
4.2.6 MOLLIHOCTB 3/1eKTPUYECKOro ToKa
3/1eKTpoABWXKylasi cuna (ganee — D/C) u
427 BHYTPEHHee CONPOTHUBJ/IEHVEe MCTOYHMKA TOKa.
o 3akoH Owma a1 T1ofHOM — (3aMKHYTOM)
3/1eKTpUYecKol Lierny. KopoTkoe 3aMbIKaHue
OneKTpOHHast NIPOBOAMMOCTh TBEP/bIX
4238 MeTas/yIoB.  3aBUCHMMOCTb  COIIPOTHBIIEHUS
o MeTajioB oT TeMIlepaTyphl.
CBepxnpoBOJMOCTb
429 OnekTpUueckKnd TOK B Bakyyme. CBolcTBa

3JIEKTPOHHBLIX ITYUKOB




4.2.10

IMonymnpoBogHuKK. CoOCTBEHHAst ¥ TIpPUMeCHast
MPOBO/IMMOCTb TIOTYTIPOBOJHUKOB. CBOMCTBa

p-n niepexoja. [ToyrpoBofHUKOBBIE IPUOOPHI

4.2.11

ONeKTpUUeCKUid  TOK B 3JIeKTPOJIMTAX.
DneKTpoMTHYecKas JVICCOLIALIVSI.

OJIEKTPOJIM3

4.2.12

ONIeKTPUYECKUN TOK B rasax.
CaMOCTOATeNEHLEIN UM HecaMOCTOATe/bHEBIN
pa3psig. Pa3nuuHble THIBI CaMOCTOSITENIBHOTO

paspsiza. Monnus. [Tna3ma

4.2.13

TexHuueckre  yCTpPOMCTBA:  amrepMmeTp,
BOJILTMETP,  peocTaT, WCTOYHMKM  TOKa,
3/1IeKTpOHAarpeBaTe/ibHble MprOOpHI,
3/IeKTPOOCBETUTE/IbHBIE TIPUOOPHI, TEPMOMETP
COTIPOTUB/IEHUS, BaKyyMHbIH o[,
TePMHUCTOPbI U ¢doTope3ncTopsl,

TMOTYTIPOBOJHUKOBBIN JUO/, Ta/lbBaHHKA

4.2.14

[TpakTHueckue paboThI. N3yuenue
CMeLLaHHOT O COeIMHEHUS Pe3UCTOPOB.

N3mepenrie DIC WCTOYHMKA TOKAa UM €ro
BHYTpPeHHero compoTtuBieHusi. HabmroxeHue

3/IeKTPO/IH3a

11 K/IACC

Kop Koanposepsiemoro
pa3peina 3/IeMeHTa

HpOBEpﬂEMbIe 3JIEMEHTHBI COACPIKAHUA

4

SJIEKTPOAMHAMMUMKA

##HPar#H#MATHUTHOE I10JIE. SJIEKTPOMAT'HUTHAA MHAOYKOWA

4.3.1

IlocTOssHHBIE MAarHUTHI. B3aHMOAeﬁCTBHe

ITOCTOAHHBIX MdI'HUTOB

4.3

4.3.2

MarnutHoe Tmiosie. BekTop MarHUTHOU
vHAYKOUK.  [IpyHOUMI  Cyreprio3uiyu.
JIunuyu MarHuTHOM uWHAYKUuU. KaptrHa

JIMHUM  MarHUTHOW  WHAYKLUU  TOJIA




ITOCTOAHHBIX MAaIrHUTOB

MarHuTHoe T1oJie MpOBOJHHKd C TOKOM.
KapTI/IHa JIMHUN TI0/1S AJIMHHOI'O TIpAMOIo

MPOBOJHHWKA W 3dMKHYTOI'O KOJIBLI€EBOI'O

433 NPOBO/JIHUKA, KATYLIIKW C TOKOM. OmnbIT
Opcrena. BzaumoeiicTBue IPOBOJHUKOB C
TOKOM
4.3.4 Cuia Amriepa, eé MOZy/Ib U HallpaBJieHHe
Cuna JlopeHnja, eé MOZy/b U HallpasjieHue.
[Br>keHre  3apsDKeHHOM — YacTHLbl B
4.3.5 O/JHOPOJJHOM MarHuTHOM Tmosle. Pa6ora
cuibl JIopeHLja
4.3.6 SIBneHue 371eKTPOMarHUTHOW MHAYKLIUN
4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKLIN
O/1C uHAYKLMY. 3aKOH 3JIeKTPOMarHUTHOU
438 nHaykuyn dapazges
BuxpeBoe 3nektpuueckoe mnose. I1C
WHAYKLMM B TIPOBOJHUKE, [ABWXKYLEMCS
439 TIOCTYTIATe/IbHO B O[HOPOZHOM MarHUTHOM
nose
4.3.10 [IpaBusno JleHua
NHaykTMBHOCTB. fIB/IeHMe CaMOWHAYKLUH.
4.3.11
3/ C caMouHAYKIIMU
OHeprusi MarHWTHOTO MO/ KaTyLIKU C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE ToJ1e
TexHuueckre  yCTPOWCTBA:  TOCTOSIHHbIE
MarHUrThbl, 3/1IeKTPOMarHUTBhl,
4.3.14
3JIeKTPO/JBUraTe/Ib, YCKOpHUTeH
3/1IeMeHTapHbIX YaCTUL], UHAYKLIMOHHAS [1eYb
[TpakTueckue paboThI. N3yuenne
4315 MarHuTHOTO TIO/I1 KaTylIKh C TOKOM.

WccnenoBaHve AeWCTBUSI  TIOCTOSTHHOTO

MarHuTa Ha paMKy c TokoM. VcciiegoBaHue




ABJ/Ie€HUA BHEKTPOMHFHHTHOﬁ HWHA YKL

KOJIEBAHNMA 1 BOJIHBI

5.1

###Part#MEX AHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHWA

5.1.1

KonebatenpHast  cuctema. CBoOOzHBIE
Kosiebanus. ['apMoHMuUeckne KosiebaHWMsI.
[leprios, uactota, amruuTyga u ¢asa

KoJ1ebaHuii

5.1.2

[Ipy>kuHHBIA MasATHUK. MareMaTuyecKuit

MasATHHUK

5.1.3

YpaBHeHHe TapMOHUYECKHX KomebaHUi.
Kunematuueckoe u JVHaMU4eCcKoe

ornucaHue KojaedaTresmLHOro ABHO)XKeHUA

5.1.4

[IpeBparienue SHepruu rnpu
rapMoHUYecKux  Kojebanusx.  CBsi3b
aMILTUTY /bl KojiebaHuii HMCXOHOM
Be/IMUWHBI C aMIUIUTy/laMH KojiebaHuil eé

CKOPOCTHU ¥ YCKOPEHHUS

5.1.5

KonebareneHpili  KOHTYp.  CBOOOAHBIE
3JIEKTPOMarHUTHbIE KoJiebaHus B
ujiealbHOM  KojiebaTeslbHOM — KOHTYpE.
AHanorusi MeXIy MeXaHHMUeCKUMH U
3/IEKTPOMarHUTHBIMH KoJIe0aHUsIMHU.

®opmyna TomcoHa

5.1.6

3aKOH COXpaHEHUsl SHePruu B UJlealbHOM

KosiebaTe/TbHOM KOHTYpe

5.1.7

BuIHY)KIeHHbIe MeXaHHUeCKue KojiebaHus.
Pe3onaHc. Pe3onaHcHas KpUBas.
BeiHyX1€eHHBIE 3/1eKTPOMAarHUTHBbIE

Ko/1ebaHus.

5.1.8

[TlepemenHbiii  TOK.  CHHYyCOWZATbHBIN

HGPEMEHHLIﬁ TOK.

5.1.9

MorHocCTb IIepeMeHHOI 0 TOKa.
AMIIMTYIHOE U [IeMCTBYIOLllee 3HauyeHHue

CHJ/IBI TOKa W Hallps>KeHUA




5.1.10

Tpancdopmatop. IIpor3BoaCTBO, repefiaua
U 1ioTpebsieHre 37eKTPUUeCKON SHeprum.
OKOJIOTUUeCKHe PUCKHU TIPU MPOU3BO/CTBE
3/1eKTPUYECKOU SHEepruu. Kynerypa
WCII0/1b30BaHUs 3/IeEKTPO3HEpPIruur B

TOBCeIHeBHOM »KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
3/IeKTPHUUECKHUI 3BOHOK, JTMHUA

3/IeKTporiepesiad

5.1.12

[TpakTriueckre paboTel. VccnemoBaHue
3aBUCHMOCTH TIepro/ila MaJbIX KoseOaHUi
rpy3a Ha HUTU OT JJIMHbl HUTU U MaccChl
rpy3a. VccnemoBaHue repeMeHHOTO TOKa B
Lle[Id U3 10C/Ie[0BaTe/IbHO COeVHEHHBIX

KOH/ZIeHCaTopa, KaTyLlIK/A U pe3ucTopa

5.2

###Part##MEX AHUYECKUE N OSJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, yCJIOBUS
pacripoctpaHeHus.  Ilepuozn.  CkopocTb
pacrpocTpaHeHusT U J/IMHA  BOJIHBL

[TonepeyHble U MPO/0/IbHBIE BOTHbI

5.2.2

###Par### VutepdepeHiysa U audpakuys

MeXdHHYeCKHX BOJIH

5.2.3

3BykK. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BeicoTa ToHa. TeMOp 3ByKa

5.2.4

OJIGKTPOMAarHuTHble  BOJIHBL. Y CJIOBUS
W3/IyUYeHUs]  SJIBKTPOMAarHUTHBIX  BOJIH.
B3anmHasa opuenTaius BekTopoB E, B 1 v

B 3/IeKTPOMAarHMTHOM BOJIHE B BaKyyme

5.2.5

5.2.6

CBolicTBa  3/71€eKTPOMAarHUTHBIX  BOJIH:
OTpa)keHUe, TIpe/ioMJ/IeHHe, TOJsipU3aLus,
mudpakuusi, uHTepdepeHyus. CKOpoCTb

3/1IeKTPOMAarHUTHBIX BOJIH
ITkana 3J/IKTPOMAarHUTHBIX BOJIH.
[IpriMeHeHre 3/1eKTPOMAarHUTHBIX BOJIH B

TeXHHKe U ObITY




5.2.7

[IpyHLMIIBI pafiMOCBSA3M U TeJIeBUAEHUS.
Paguonokauus. DJIEKTPOMarHUTHOE

3arpsi3HeHHe OKpY)KaroILei cpe/ibl

5.2.8

TexHWUeCcKre YCTPOMCTBA: My3blKa/bHbIE
WHCTPYMEHTHI, yJIbTPa3ByKOBast
[MarHOCTMKa B TeXHUKe U MeJULVHe,
pajap,  pajvONpUEMHUK,  TeeBU30p,

aHTeHHa, TesiepoH, CBU-neub

5.3

##H#Par###OIITIKA

5.3.1

[IpsimosIMHeHOe pacrpocTpaHeHWe CBeTa

B OJTHOPO/IHOM cpefie. JIyu cBeTa

5.3.2

OTtpakeHue cBeTa. 3aKOHbI OTpakKeHHsI
cBeTa. [locTpoeHre M300paykeHH B TIOCKOM

3epkasie

5.3.3

[IpesomsieHne cBeTa. 3aKOHBI IIpeIOMJIEHUS
CBeTa. ABcooTHBIN TIOKa3areJb

npeJjIoMJ/IEHHSA

5.3.4

5.3.5

TTomHoe BHYTpeHHee OTpa’keHue.
[IpenenbHBIN Yyroa MOJHOTO BHYTPEHHErO

OTpa’keHUs

HOucniepcust  cBeta. COXHBIM — CcOCTaB

6esoro ceeta. Liger

5.3.6

Cobuparoiue ¥ pacceMBaroljie JIMH3bIL.
Tonkass mmH3a. PoOKycHOe pacCTosiHHE U
ONTUYeCcKas  CWIa  TOHKOW  JIMH3BL
ITocTpoeHue n300paXkeHHH B COOMPAOIIUX
M pacceMBalomyx JmH3ax. Popmyna
TOHKOW JIMH3bl. YBeJHMueHue, JaBaeMoe

JIMH30U

5.3.7

5.3.8

HPE,ZLEJ'IBI NMPpUMEHHUMOCTHU FGOMETpHHECKOﬁ

OIITUKHU

Wurepdepeniiusi  cBeta. KorepeHTHbIe
VICTOYHUKHU. YcnoBus HabJsroieHust
MaKCHMYyMOB u MUHHMYMOB B

MHTepdepeHIIMOHHONM KapTUHe OT JBYX




CI/IH(I)(':BHI)IX KOrepeHTHBIX HCTOUHHUKOB

HOudpakiusi  cBeta.  [JudpakijyoHHas

peliéTka. YcioBre HabHOeHUsT TJIaBHBIX

5.3.9 MaKCUMyMOB rpu TaJieHun
MOHOXPOMaTHYeCKOI 0 cBeTa Ha
IU(PaKLMOHHYIO PeléTKy

5.3.10 [Tonsgpusanus cBeta

TexHuyeckre yCTPOMCTBA: OUKH, JIyMa,

doToanmapar, TIPOEKLMOHHBIM —arfrmapar,

5.3.11 MUKPOCKOTI, Te1eCKOIl, BOJIOKOHHAs
OITHKA, nvdpakimoHHast peléTKa,
TIO/ISIPOK/,
[TpakTHueckue paboThI. N3mepenue

IMOKa3aTesd Ipe/IoMJ/IeHHS. MCCJ’IEAOB&HI/IE

5.3.12
CBOWCTB  u300pakeHW B  JIMH3aX.

HabroseHre aucrnepcuu cBeTta

BJIEMEHTHI CIIEITMAJTIEHOM TEOPMY OTHOCUTEJIBHOCTH

'paHuipl TPUMEHHMMOCTU K/aCCUUeCKOn
MeXaHHUKH. [TocTynaTel TeOpUn
6.1 OTHOCUTEIHOCTH: WHBApPUAHTHOCTb
MOZY/Jsl CKOPOCTA CBeTa B BaKyyMe,

MPHUHLUIT OTHOCHUTE/IBHOCTH OWHINTelHaA

OTHOCUTETBHOCTH O/JHOBPEMEHHOCTH.
6.2 3ame[ieHMe BpeMeHM M COKpalljeHue

JTUHBI

6.3 OHeprusi U UMITy/IbC CBOOOZAHOM YaCTULIBI

CBs3b Macchl C 3Heprueld U HMITyJIbCOM

6.4 CBOOOJHOM YaCTULIL. OJHEpPrus TOKOs

CBOOO/IHOM YaCTHIIbI

KBAHTOBA{ ®U3UKA

7.1

###Par###OJIEMEHTBI KBAHTOBOM OITUKU

®otoHbl. PopmyJia [TnaHkKa CBSI3U SHEpruu
7.1.1 doToHa C ero uacToTod. OHeprus u

UMITyJIbC GOTOHA




7.1.2

OTkpbITHe U uccaefoBaHue GhoTo3ddekra.
Ombitet A CroneToBa. 3aKOHbI

dboToadpdekTa

7.1.3

YpaBHeHue OUHIITeHA LISt

¢doroaddekra. «KpacHas rpaHuLia»

dotorddekra

7.1.4

Hasnenve cBeta. OnbiTel I1.H. JleGeeBa

7.1.5

XUMHUeCKoe IeHCTBHe CBeTa

7.1.6

TexHuueckre YCTpPOWCTBA: (POTO3/IEMEHT,
doToaTurK, COJTHeUHast Oarapes,

CBETOIUO]

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoMa ToMcoHa. ONBITHI
Pe3epdopja no ucciejoBaHUIO CTPOEHUS

dTOoMa. HnaHeTapHaﬂ MOJe/Ib aTOMd

7.2.2

7.2.3

IToctynatel bopa. N3nyyenue 51
norjoujeHue (OTOHOB TIpU  Tepexoje
aToMa C OJHOrO YPOBHS SHEpruu Ha
npyroui. Buzbl criekTpoB. CIieKTp ypOBHeit

SHEepPrur aToMa BOAOpOAd

BonHoBble cBoiicTBa vactul. Bonnbl fe
Bpoiins. Kopnycky/isipHO-BOJIHOBOM
AyamusMm. [Iudpakius  3/1eKTPOHOB  Ha

KpHUCTanax

7.2.4

CHoHTaHHOe U BBIHY>KI€HHO€ H3/IyUeHHE.

YcTpoiicTBO ¥ pUHLMIT paboTHI /1a3epa

7.2.5

TexHUYecKre yCTPOMCTBA: CHEKTpaIbHbIN
aHanu3 (CIeKTPOCKOIT), jla3ep, KBaHTOBbIU

KOMIIBIOTED

7.2.6

[MpakTueckrie  pabotel.  Habmogenue

JIMHeNYaToro CriekTpa

7.3

ATOMHOE AP0

7.3.1

Metoapl HaOMOAEHUST YW PerucTpanyu

3JIEMEHTAPHBIX YaCTHUL]




7.3.2

OTKpbITHEe  paJOAKTUBHOCTH.  OMBITHI
Pesepdopra mo ompejeneHuto coctaBa
pPaIM0aKTUBHOTO  HW3/yueHusi. CBOMCTBa
anb(da-, 6eta-, raMMa-u3nydeHus. BiusiHye

PaAOaKTUBHOCTH Had JKMBbIE OPIr'aHU3MbI

7.3.3

OTKpbITHE  TIPOTOHA W HEWTPOHa.
Hyknonnast mogens sigpa [etizeHOepra —
VBanenko. 3apsaj sanpa. MaccoBoe 4uc/io

sapa. V3oTormnsl

7.3.4

Anbda-pacnaf,. OJIeKTPOHHBIN u
MO3UTPOHHBIA  GeTa-pacriaf,. "amma-
W3yJyeHue. 3aKOH  pa/IM0AKTUBHOTO

pacriaga

7.3.5

3Hepr1/151 CBA3U HYKJ/IOHOB B gape.

SAnepHble cunbl. [ledekT Macchl siipa

7.3.6

ApnepHble peakuuu. [leneHve U CUHTe3

Anep

7.3.7

SAnepHbii peakTop. TepmosiiepHbIi
cuHTe3. [IpoGsieMbl ¥ TIEPCTIEKTHBBI
SIEDHOM  SHEPreTUKU. OKOJIOTHUeCcKue

aCreKThl s1/]ePHOM SHepPreTHKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
MO3UTPOHa. dyH1aMeHTa/IbHbIe

B3aWMO/IeNCTBUS

7.3.9

TexHnueckre  yCTpPOMCTBa:  JO3UMETP,
Kamepa BwuibcoHa, s/epHBIM peakTop,

atromHasa bomba

7.3.10

IMpaktuueckne paboTel. VcciemoBaHue
TPEKOB YacTuL| (o rOTOBBIM

dboTorpadusm)

8.1

SJIEMEHTBI ACTPO®UN3NKHN

Bup 3BésgHoro Heba. Co3Be3qusi, sIpKue

3Bé3,£[bl, IJIaHETBI, KX BUAMMOE IBHXKEHHUE

8.2

CosHeuHas cucteMa. IlnaHeTbl 3€MHOU




CpYIIIbIL. IInaHeTbI-rTUraHThI n nux
CITYTHUKH, KdPJ/IMKOBbIE€ IIJIAHETHI. Marele

Tesia CoTHeYHOM CUCTeMbl

8.3

Connue, dotochepa u  atmocdepa.

CoHeuHasa akKTUBHOCTD

8.4

Ncrounuk sHeprun CosHLA U 3BE3]

8.5

3BE34pl, WX OCHOBHbIE XapaKTePUCTUKU:
Macca, CBeTUMOCTb, paZiiyC, TeMIleparypa,
UX B3aMOCBSI3b. Huarpamma
«CMEKTPa/bHbI  KIacC — CBETUMOCTb».
3BE3bl  T/IABHOW  MOC/IE/I0BATE/IbHOCTH.
3aBUCHMMOCTb «Macca — CBETUMOCTb» JJIs

3Bé3/1 IJIaBHOM 11oc/1e10BaTe/IbHOCTHU

8.6

###Par###BHyTpeHHee  CTpoeHue  3BE3[,.
CoBpeMeHHbIe Tpe/iCTaB/IeHUA 0
NpoucxXoxgeHuu U spomormu CosHua U

3BE3/]. DTarbl )KU3HU 3BE3[]

8.7

Mneunsnii Ilyte — Hama [anakTuka.
CnupasbHas CTPYKTypa I"anakTuky,
pacripefiejieHde 3B€3J, rasa M IbUIM.
Ilonoxxenve wu pgBwKeHne ConHIl@ B
lanaktuke. Ilnockas u  cdepuueckas

MMoACHUCTEMEI I'anakTuku

8.8

Tunbl ranakTUK. PaguoranakTUku U

KBad3adphbl. ‘-IéprIe ABIPBI B 41paX I'd/IaKTUK

8.9

Bcenennas. Pacuipenve  BceneHHoM.
3akoH Xab6sia. Pa3beraHue rajakTHK.
Bo3pact u pamuyc BceneHHou, Teopus
bonemoro B3peiBa. Mogens «ropsiuer

BceneHHoii». PelMKTOBOE U3TyueHue

8.10

MacmrabHasi ~ CTpyKTypa  BceneHHOM.
Mertaranaktika. HepeliiéHHbie TIpO06/IeMBI

aCTPOHOMMHU




CUCTEMA OINEHKH JOCTHKEHUA OBYYAIOIIUMUCA
IINIAHUPYEMBIX PE3YJIBTATOB OCBOEHUA OBPA3OBATEJIBHBIX
INPOTPAMM HA YPOBHSAX CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OreHKa JAOCTHXKCHHUS TUIAHUPYEMBIX PE3yJIbTaTOB OCYIIECTBISICTCS B COOTBETCTBHU C
UH(POPMAIIMOHHO-MCETOIUYECKUM IHCHMOM 00 OCOOEHHOCTSAX IpErojaBaHus  y4eOHOTO
npeameta «Dusuka» B 2025/2026 YHEBHOM I'OY https://edsoo.ru/mr-fizika/
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