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IIOSACHUTEJIbHASA 3AIIMCKA

IMporpamma 1o ¢u3uke 6a30BOro ypoBHs Ha YPOBHe cpe/iHero o6ijero ob6pa3oBaHusi pa3paboTaHa Ha OCHOBe NOIOKeHUH 1 TpeboBaHUI
K pe3y/IbTaTaM OCBOEHHUsI OCHOBHOW 006pa30BaTe/ibHOM TporpaMmel, mipejcrasieHHbix B ®I'OC COO, a takxke ¢ yuéToMm (eepanbHOi paboueii
MporpaMMbl BOCIIMTAaHMSI M KOHLIENILMM TIperojaBaHus yuebHoro mnpegmera «®Pusuka» B 00pa3oBaTelbHBIX OpraHM3aLUsiX Poccuiickon
Depiepaliy, peaM3yOLUX OCHOBHbIe 00pa3oBaTe/ibHble IPOrPaMMBI.

CofiepkaHue IporpamMMbl 10 (U3MKe HalpaBleHO Ha (OpMUPOBAHHe eCcTeCTBEHHO-HAyJYHOM KapTWHBI Mupa obydaromuxcs 10-11
K/1accoB npy obyueHnH Ux (u3vKe Ha 6a30BOM ypOBHe Ha OCHOBE CHCTEMHO-ZIeITe/IbHOCTHOTO ToAxoza. IIporpamMma 1o ¢usrke COOTBETCTBYET
tpeboBanussM PI'OC COO K miaHWpyeMbIM JIMYHOCTHBIM, TIpeJMETHBIM M MeTarpeJMeTHbIM pe3y/bTaTaM OOyueHHs, a TakKKe y4YUTbIBaeT
HeoOXOANMOCTh pean3aljii MeXIpeAMeTHbIX CBsizel (M3MKH C eCTeCTBEHHO-HayuHbIMHM yueOHbIMM IpeJMeTaMH. B Heli orpegenstoTcst
OCHOBHBIE IleM M3yueHHs (U3MKM Ha YPOBHe cpefiHero obilero o6pa3oBaHMs, IIaHUpyeMble pe3y/IbTaThl OCBOEHHs Kypca (U3MKH:
JIMYHOCTHBIE, MeTanpe/iMeTHbIe, IIpeJiMeTHbIe (Ha 6a30BOM yPOBHe).

ITporpamma 1o pU3MKe BKIFOUAeT:

TIJIaHUpYeMble pe3yJbTaThl OCBOEHHs Kypca (hM3MKU Ha 6a30BOM ypOBHe, B TOM YHCIIe TIpe/iMeTHbIE Pe3y/IbTaThl M0 TofiaM 00yueHus;
cofiep>kanue yueGHoro npeamera «DU3MKa» 110 rofiam 00ydeHust.

du3rKa Kak HayKa o Hanbosiee 06X 3aKOHAX MPUPOABI, BBICTYTIasl B KaueCTBe yU4eOHOTro IpejjMeTa B IIKOJe, BHOCUT CYIleCTBEHHBIH
BK/IaJ, B CUCTeMy 3HaHHMH 00 Okpykaromjem mupe. IIIKOJBHBIN Kypc (GM3MKH — CUCTeMOOOpasyIoLHil [/ eCTeCTBEHHO-HAy4HbIX YueOHBIX
TIPe/IMETOB, TIOCKOJIbKY (hM3HUUeCKHe 3aKOHBI JIEKAaT B OCHOBE ITPOL[ECCOB U SIBJIEHUH, N3yUaeMbIX XUMuUel, 61osorueit, husnueckoit reorpadueit
1 acTpoHoMHUeil. Vcrionb30BaHKe ¥ aKTUBHOE NpYIMeHeHHe GH3MUeCKUX 3HaHUH OrpeiesisieT XapaKTep U pa3BUTHe pasHOOOPa3HbIX TEXHOJIOTUH B
cepe SHepreTHKH, TPAHCIOPTA, OCBOEHHsI KOCMOCA, MO/Ty4eHHsl HOBBIX MaTepHUasoB C 33/laHHbIMM CBOIMCTBaMHU U Jpyrux. Vi3yueHue GusmKu
BHOCHUT OCHOBHO# BKJIaZi B ()OPMHPOBAHKE eCTeCTBEHHO-HAyYHOM KapTHHBI MUpa 00y4Jaroimxcsi, B GOpMHUPOBaHIEe yMEHHNH TPUMEHSTh HayYHbIN
MeTO/], TI03HaHUsI TIPY BBINOJIHEHUH UMH yueOHbIX MCC/le[JOBaHHH.

B ocHOBY Kypca GM3MKH [/ YPOBHSI CpeJjHero o0iiero obpa3oBaHMs MONOXKeH psifi Wjeil, KOTOpble MOXKHO pacCMaTpuBaTh Kak
TIPUHLUIIBI €r0 TIOCTPOEHHSI.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hell KypcC SIB/ISIETCS JIOTMYECKH 3aBepPIUEHHBIM, OH COZIep)KUT MaTephayl W3 BCeX pa3ZiesioB
(hU3KMKH, BK/IFOUAeT KaK BOIMPOCHI K/1aCCUUECKOM, TaK U COBPeMeHHOU (hU3UKH.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hell mMarepuan Kypca (Gu3uku oO0beJUHEH BOKPYT (M3MUeCKUX Teopuil. BeayumM B Kypce
sB/IsIeTCsT JOPMUPOBaHHe NIpe/ICTaB/IeHNH O CTPYKTYPHBIX YPOBHSIX MaTepHH, BelljeCTBe U MoJle.

Hoes eymanumapusayuu. E€ peanusanys npe/iosnaraeT UCI0/1b30BaHKe T'YMaHUTapPHOTO MOTeHIMana (pU3M4ecKoii HayKu, OCMBbIC/IEHHe
CBsI3U Pa3BUTHs (M3KKH C Pa3BUTHEM ODIIeCTBa, @ TAK)Ke C MUPOBO33PeHUEeCKUMH, HPABCTBEHHBIMU 1 9KOJIOTMUECKUMH [Ipob/ieMaMu.

Hoes npuknaowoii HanpaeneHHocmu. Kypc ¢pusuky npezmnosiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TeXHHYECKHX M TeXHOJIOTMYECKHX
TIPUJIO’KEHUH U3yUYeHHBIX TeOPHU U 3aKOHOB.

Hoest 3xon0euzayuu peanu3yeTcsi IOCPeACTBOM BBe/leHHs 3/IeMEHTOB COZAED)KaHWs], IOCBSIIEHHBIX HSKOJIOTHUECKHM IpobeMaM
COBPEMEHHOCTH, KOTOpbIe CBs3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TakKe 00Cy»JeHuUs pobsieM paliioHaIbHOTO TIPUPO/IOTIONB30BaHHUS
1 9KOJIOrHuecKoi 6e30macHoCTy.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (M3UKH Ha YPOBHE cpeJHero o6riero o6pa3oBaHus sSBISIOTCS (r3nueckre Teopurt (hopMupoBaHie
TpeiCTaB/IeHUid O CTPYKType TIIOCTPOeHHsl (u3nuecKod Teopuy, ponv (yHJaMeHTalbHBIX 3aKOHOB M TPHHLMIIOB B COBPEMEHHBIX
TIpe/iCTaB/IeHUsIX O IPUPO/ie, FPaHML{aX PUMEHUMOCTH TeOPHA, [/1s1 ONHCAHKS eCTeCTBeHHO-HayUHbIX SIBJIEHUH U IIPOLIECCOB).

CHCTeMHO-[esITe/IbHOCTHBIN  TI0AX04, B Kypce (U3MKM peann3yercsl MpeXzie BCEro 3a CYET OpraHu3aliy SKCIePHMEHTalbHOM
JlesiTesIbHOCTH  oOydatorxcs. [l 6a3oBoro ypoBHs Kypca (M3HMKH — 3TO HCIOJb30BaHHWE CHCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX
9KCIIEPUMEHTOB U J1abopaTopHBIX PaboT, KOTOpPbIE B TporpaMme Mo ¢u3rke 06beJUHEHbI B OOLINI CITMCOK YUeHUUECKUX MPAKTUUYECKUX paborT.
BbigeneHre B yKa3aHHOM T[iepeuHe JiabopaTOpHBIX paboT, MPOBOAMMBIX [UIsi KOHTPO/ISL M OL|EHKH, OCYLIECTB/ISIETCS Y4aCTHUKAMU
obpa3oBaTe/IbHOTO TIpoLiecca UCXOAsl U3 0coDeHHOCTel TI/TaHMPOBaHUs M OCHallleHus KabuHeTa (usuky. IIpu 5ToM obecrieunBaeTcsi OBIafieHHe
00yyaroIMUCsT yMEeHUsIMU TIPOBOJUTH KOCBEHHbIEe U3MepeHHs], MCC/Ie[JOBaHHsl 3aBUCUMOCTell (pU3MUeCKUX BeJMYMH U TTOCTAHOBKY OIBITOB IO
IPOBEPKE TPe//IOKEHHBIX THITOTe3.

Bosbioe BHUMaHYe yZe/seTcs pellieHHI0 PACUETHBIX U KaYeCTBEHHBIX 3aziau. IIpy 3TOM [j1s1 pacUETHBIX 3aiau MPUOPHTETOM SIBIISIOTCS
3a/]auy C SIBHO 33/]aHHOM ()M3MUeCKO MO/ie/blo, MO3BOJISIOIEe TIPUMEHSTh W3yueHHble 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OfHOrO pasfesna
KypCa, TaK U MHTerpupyst 3HaHUsI M3 Pa3HbIX paszesioB. [Ijis KauecTBeHHBIX 3ajau MPHOPUTETOM SIBJISIFOTCS 3aJaHusl Ha 0OBsICHEHHE TTPOTeKaHUs
(U3NUeCKUX SBJIEHWH M TIPOLIECCOB B OKPY’KalolLled >ku3HM, TpeOyromue BblOopa (H3MuecKo Mofenu [/ CHUTyald MPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootercrBuu ¢ tpe6oanusivu PT'OC COO K MaTepHaIbHO-TEXHUUYECKOMY obecrieueHnto yueGHOro mporjecca 6a30Bbiii ypOBEHb
Kypca QHM3MKM Ha YpOBHe cpefHero obiiero o6pa3oBaHHs JO/DKEH M3y4yaTbCsl B YCIOBHSIX NPeAMETHOro KabWHeTa (DM3MKH WM B yCJIOBUSIX
WHTErpUPOBAHHOTO KabWHeTa MpeJMeTOB eCTeCTBEHHO-HAay4yHOro Lukaa. B kabuHere GU3MKH [O/DKHO ObITh Heobxogumoe jabopaTopHoe
060py/i0BaH¥e /15 BBITIOHEHHsI YKa3aHHBIX B IIPOrpaMMe 110 (U3KKe YUeHNUeCKHUX MPAKTHUeCKUX paboT 1 JeMOHCTPALMOHHOe 000py/j0BaHHe.

[JemoHcTpaLioHHoe 06opyzoBaHHe (HOPMUPYETCsT B COOTBETCTBMM C TNPHHLMIIOM MHUHHUMAabHOM [IOCTaTOYHOCTH M obecrieynBaeT
[IOCTaHOBKY Iepeurc/IeHHbIX B IpOrpaMMe MO (M3MKe K/IHOUeBbIX JEeMOHCTpALWH [/ HCC/Ie0BaHUS HM3yyaeMbIX sIBJIEHWH W TPOL|eCCOB,
IMIUPUYUECKUX U QYHAAMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKHX TIPUMEHEHHH.

JlabopatopHoe 00OpyZOBaHME /ISl YYeHMYECKHX IpaKTHUUecKUX paboT Qopmupyercs B BHJE TeMaTHUeCKUX KOMIUIEKTOB U
obecrieurBaeTCcst B pacuéTe OJHOrO KOMILIEKTa Ha IByX oOyuarorjuxcsi. TeMaTHuecKkue KOMILIEKThI 1abopaTOpHOro 060pyA0BaHUs AO/DKHBI ObITh
[TOCTPOEHbI Ha KOMITIEKCHOM HCIIO/Ib30BaHHK aHATOTOBBIX U LU(PPOBBIX NMPHOOPOB, a TAK)KE KOMITHIOTEPHBIX W3MEPUTEIbHBIX CHCTEM B BH[E
LM(pOBBIX 1a60PaTOPHIA.

OCHOBHBIMH Lie/ISIMU M3yueHHs HU3UKH B 0011ieM 00pa30BaHUH SIBIISIIOTCS:

(opMHupoBaHie HWHTEpeca W CTPEMJIEHHs O0ydaroLuXCs K HayuHOMY H3YUeHHIO MPUPOJbI, Pa3sBUTHE WX WHTE/IEKTYaJbHBIX U TBOPUECKHX
criocobHOCTel;

pasBUTHe MPeCTaB/IeHHH 0 HAyYHOM MeTO/|e TTO3HaHusl ¥ (OPMHUPOBAHHE HUCC/Ie/[0BATEILCKOTO OTHOLIEHHS! K OKPY)KAIOILUM SIB/IEHHSIM;
(hopMHpOBaHKe HAyYHOr0 MUPOBO33PEeHHsI Kak pe3y/ibTaTa 3yueHUst OCHOB CTPOEHHsI MaTeput 1 (DyHaMeHTa/IbHbIX 3aKOHOB (DH3UKH;
(opmupoBaHie yMeHHI 00BSICHSITh SIBJIEHHUSI C UCII0/Ib30BaHUEeM (DU3HMUECKUX 3HAHHMH U HayUHBIX [J0Ka3aTe/lbCTB;

(hopMHrpoBaH¥e Npe/iCTaB/IeHHH 0 Po/M (DU3HUKH A5 Pa3BUTHsI JPYTHUX eCTeCTBEHHbIX HayK, TEXHUKHM M TEXHOJIOTHIA.

[IocTiwkenne 3Trx 1esieil 06ecrieunBaeTCsl PelieHHeM CJIeAYIOMIMX 3a/ay B TPOLieCCce M3yueHHsi Kypca (U3VMKM Ha YPOBHE CPeAHero
ob1ero o6pa3oBaHust:
rprobpeTeHre CHCTeMbI 3HaHUI 00 0OIMX (DM3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TeOPHsX, BK/IIOUAsi MeXaHUKY, MOJIEKY/IPHYIO (QHU3HUKY,
3/IeKTPOAMHAMUKY, KBAaHTOBYIO (DM3HKY U 3/1eMeHTBI acTPOMHU3HUKY;

(hopMHpoBaHe YMeHUH TIPUMEHSITh TeOpeTUUeCKHe 3HaHHUs Jyis 00bsicHeHUsl (DM3UUECKUX SIBJIEHHH B TIPUPOJe U AA/Is TIPUHSATHS MPAKTHUeCKHUX
pelleHNH B TIOBCeJHEBHOM JKU3HY;

0CBO€eHHe CII0co00B pellleH s pa3/IMYHbIX 337lau C SIBHO 3a/JaHHON (pr3HuecKol MO/ienblo, 33/1a4, TI0Jjpa3yMeBaroLiX CAMOCTOSITeIbBHOE CO3/laHue
(u3rUecKoit MOeNH, aleKBaTHOH YCIOBHSM 3a7iauy;



TTOHUMaHHe (PU3NIeCKHX OCHOB U MPUHLUTIOB /IeHiCTBUS TEXHMYECKUX YCTPOMCTB M TEXHOJIOIMYECKHX TTPOLIeCCOB, UX BIIMSHUS Ha OKPY KArOIIYIO
cpeny;
OBJIafieHHe MeTO/laMH CaMOCTOSITeTbHOTO TIJIAaHUPOBAHUS U TIPOBeieHusT (GH3UUeCKUX SKCIIePHIMEHTOB, aHa/IM3a U MHTepIpeTaliy HHpOpMaIiH,
orpe/ie/ieHUsI JOCTOBEDHOCTH I10/IyUeHHOIO pe3y/bTaTa;
CO37laHue YCJIOBUIA AJIsT pa3BUTHsI YMeHUI IPOeKTHO-MCC/Ie0BaTeIbCKON, TBOPUECKOH JlesITe/TbHOCTH.

Ha usyuenue ¢usuku (6a30Bbiii ypoBeHb) Ha ypOBHE cpeHero obiiero obpazoBanus otBoAuTcs 136 uacos: B 10 kiacce — 68 uacoB (2
yaca B Hefiemo), B 11 kyacce — 68 yacos (2 yaca B HefjeJIo).

INpesnaraemblii B TporpaMMe 10 (U3MKe IepeveHb 1ab0PAaTOPHBIX M MPaKTHYeCKUX paboT SB/ISeTCS PeKOMeH/[0BaHHBIM, YUMTeslb
JlenaeT BbIOOP MpOBe/ieHus J1abopaTOpHBIX PabOT U OMBITOB C YYETOM MH/AMBHUAYAIbHBIX 0COOEHHOCTeH 00yUaroIUXCsl.
COJEP)XAHUE OBYUEHUA
10 K/TACC
Paspen 1. ®u3uka ¥ MeTO/bI HAYYHOI'0 NIO3HAHHUA

®dusrka — Hayka o npupofie. HayuHble MeTOZibI TIO3HaHUSA OKPY’Karolljero Mupa. Posib 3KcreprMeHTa ¥ TeOpUM B TpoLiecce MO3HAHUS
TIPUPOABI. DKCTIEPUMEHT B (hH3HIKe.

MogenvpoBaHue (Gu3MyecKux siBjeHUH U nporeccoB. HayuHble runoressl. duspueckye 3aKOHbI U TeOPUH. I'paHUIIbI IPUMEHHMOCTH
(hu3rUecKux 3aKOHOB. [IpUHIMI COOTBETCTBUSL.

Postb 11 MecTO pu3HKM B POPMUPOBAHNY COBPEMEHHOW Hay4YHO! KapTHHBI MUPa, B PAKTUUECKON [esITe/TbHOCTH JIFOAEH.

Jlemoncmpayuu

Ananorossle 1 IM(POBbIe H3MepUTe/IbHbIE IPUOOPbI, KOMITBIOTEPHBIE JaTUMKH.
Pa3zgen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHuueckoe iBrKeHre. OTHOCUTe/IbHOCTb MeXaHNUeCKOoro BKeHus. Cucrema orcuéra. TpaekTopus.

INepemeljeHre, CKOPOCTh (CpeJHsisl CKOPOCTb, MTHOBEHHas CKOPOCTh) M YCKOpDeHHe MaTepuaJbHOM TOYKH, MX TPOeKLMH Ha OCH
cucTeMbl KoopAuHaT. Cri0)KeHYe NepeMelljeH|i U ClI0)KeHre CKOPOCTel.

PaBHOMepHOe M PaBHOYCKODEHHOe IpsIMOIMHeMHOe ABMKeHWe. I'paduky 3aBUCHMOCTH KOODAMHAT, CKOPOCTH, YCKODEeHUs, NMyTH U
repeMellleHHs] MaTepuaabHOM TOUKH OT BpEMEHH.

Caobo/iHoe nazieHue. Y CKopeHHe CBOOOAHOTO MajieHHsl.

KpuBosmHeliHoe [BibKeHue. [IBIDKeHMe MaTepUalbHOM TOUKM 110 OKPY)KHOCTH C IIOCTOSIHHOM II0 MOZYJIIO CKOPOCTBIO. YTJIOBast
CKOpPOCTB, JIMHe}Hast CKopocTs. Ileprog 1 qacToTta obpareHus. LleHTpocTpeMUTe/IbHOE YCKOPeHNe.

TexHuuecKue yCTPOMCTBa U NPAKTHYeCKOe NIPUMeHeHue: CIII0MeTp, JBIKeHUe CHAPS/IOB, LielTHble U peMEHHbIe Ilepe/jaull.

/Jlemoncmpayuu

Mogenb cucTeMbl OTCYETa, MIUTFOCTPALMs] KUHEMaTUYeCKUX XapaKTePUCTHK JIBIKEHUS.

ITpeoGpa3oBaHuie ABMKEHHH C UCTIO/Ib30BaHHUEM IPOCTBIX MeXaHU3MOB.

INagenue Ten B BO3AyXe U B pa3pe)KeHHOM IIPOCTPAHCTBe.

Habnrofenne JBrskeHUst Tela, GPOIIEHHOTO 107 YTJIOM K TOPH30HTY 1 TOPU30HTaIBHO.

W3mepeHre ycKOpeHHUst CBOOO/HOTO Ma/ieHus].

HamnpaBreHue CKOPOCTY MPU IBUKEHNU 110 OKPY>KHOCTH.

YueHuueckull 5KcnepumeHm, nabopamopHble pabombl

Vi3yueHne HepaBHOMEPHOTO JJB)KEHUsI C Lie/bl0 OIpe/ieleHrsi MTHOBEHHOM CKOPOCTH.

VccenenoBaHue COOTHOLIEHUSI MeXKy ITyTsIMH, TPOHJEHHBIMU TeJOM 3a II0C/Ie/joBaTe/bHble paBHble MPOMEXYTKM BpeMeHH IPH
PaBHOYCKOPEHHOM /IBWKEHUH C HayalbHOW CKOPOCTBIO, PABHOM HYJIIO.

Vi3yueHue [JBIDKeHUs] 1IaPHUKa B BS3KOM XKUJKOCTU.

W3yuenue nBrkeHus Tesia, GpOLIEHHOT0 FOPU30HTAIBHO.

Tema 2. JuHamuka

IMpuHuun oTHocuTenbHOCTU I"anunest. I1epBsiil 3akoH HetoToHa. MiHepLia/ibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akoH HeroToHa A marepuanbHOM Toukd. Tperuii 3akoH HbloToHa Ayist
MaTeprasbHBIX TOUeK.

3aKoH BceMUpHOro TsiroTeHus. Cuia TspkecTu. IlepBast KocMUUecKasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenue. Buspl TpeHus (1MOKOs1, CKO/bXeHus, KaueHus1). Cuna tpenusi. Cyxoe TpeHue. CHila TPeHHsI CKOIBKeHHs M CH/la TPeHHSI ITOKOSI.
Kosdduipent tpenus. Cuna cOnpoTUB/IeHNUs IIPY [IBIDKeHUH TeNla B )KUJKOCTU U/U rase.

TMocTynaTe/ibHOe U BpalliaTe/bHOe ABIKeHHe abCO/I0THO TBEPJOTO Tena.

MoMeHT CH/IBI OTHOCHTE/IBHO OCH BpalljeHus. [11e4o cuibl. Y CoBUs paBHOBeCHsl TBEPJOro Tera.

TexHuueckue yCTPOMCTBA U NPAKTUYeCKOe IPUMeHeHue: MOJLINIHUKY, ABK)KeHe UCKYCCTBEHHBIX CITyTHUKOB.

/Jlemoncmpayuu

SIBNeHVe NHepLIMK.

CpaBHeHue MacC B3aMO/IeHCTBYIOLMX Tel.

Bropoii 3akon HeroToHa.

W3mepenue cui.

CroxeHue cuil.

3aBHCHMOCTb CHUJIBI YIIPYTOCTH OT AeopMariyn.

HesecomocTs. Bec Tesa rnpu ycKOpeHHOM NMOAbEMe U NaZleHHH.

CpaBHeHue CUJl TpeHUs MI0KOsl, KaueH!sl ¥ CKOJIb)KeHUsI.

YcnoBus paBHOBecusi TBEPAOro Tesla. Buspl paBHOBecHs.

YueHuueckull 5KcnepumeHm, nabopamopHble pabombl

W3yuenue aBrKeHuUst 6pycKa 10 HaKJIOHHOM TIJIOCKOCTH.

HccreoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLIMX B MIPY>KMHE 1 Pe3HOBOM 06pa3Lie, OT UX e opMariiu.

HccnenoBaHye ycioBUi paBHOBECHS TBEPZOTO TeJla, UMEIOLero 0Ch BpallleHus].

Tema 3. 3aKOHbI COXpAHEHUS 8 MeXAHUKe

VMmynbc MarepuanbHOM TOYKM (Tena), CHCTeMbl MaTepUalbHBIX ToueK. VIMIy/ibCc CWIbl M H3MEeHeHHe HMITy/bCca Teslad. 3aKOH
coxXpaHeHusl UMITyJIbca. PeakTHBHOe JIBIDKeHHe.

Pa6oTa cusibl. MOLHOCTb CHJTBL.

KuHeTrueckasi SHeprust MatepuanbHOi TOukK. Teopema 06 M3MeHeHNH KHHETHYeCKOH SHepruu.

IMoteHuanbHast sHeprus. [loTeHIManbHas >Heprust ynpyro [edopMHPOBaHHON TNPY)KHMHBL IloTeHIManbHas 3Heprus Teiga BO/MM3M
TI0BEPXHOCTU 3eMJIH.



IMoTeHLa/IbHBIe W HeTIOTeHLMaMbHble CUibl. CBsI3b pabOThI HEMOTEHLMATBHBIX CH/I C U3MEHEHHeM MeXaHHYeCKOi SHePrH CHCTeMbI
Tesl. 3aKOH COXPaHeHHUsI MeXaHWUeCKOH SHepruH.

Ynpyrue v Heyrpyrue CTOJIKHOBEHUS.

TexHHUecKre yCTPOWCTBA 1 MPAKTUUECKOe MPUMEeHeHNe: BOJOMET, KOTED, MPY>KUHHBIN MUCTOJIET, JBIKEHHe PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHHs UMITyJIbCa.

PeaxTHBHOe JIBIDKEHHE.

ITepexo/ OTeHLA/ILHON SHEPIUY B KWHETUUECKYH0 U 00paTHO.

YueHuueckuil 3KcnepumeHm, nabopamopHble pabombt

H3yuenue abCoIOTHO HEYTIPYTOro yZiapa C MOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccrenoBanue CBsi3u paboThI CU/IBI C U3MeHeHHeM MeXaHWUeCKOW SHepruu Tejia Ha MIPUMepe PacTshKeHHs! Pe3NHOBOTO XKIyTa.
Pazpaen 3. Monieky/isipHasi pu3MKa 4 TePMOAMHAMHUKA

Tema 1. OcHOBbI MO/1€KY/1SPHO-KUHeMUYeCKoll meopuu

OCHOBHBIE TIOJIOXKEHHs] MOJIEKY/ISIPHO-KUHETMUECKOH TeOpUM M MX OIbITHOe 000CHOBaHMe. BpoyHOBckoe nBiwkenue. dubdysus.
XapakTep /[BIKEHHS] 1 B3aMMO/EICTBHS yacTHL] BellectBa. Mogean CTPOEHHsI Ta30B, XKUAKOCTeH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BelIlecTBa Ha OCHOBe 3THX Mo/iesieil. Macca 1 pa3mepsl MosieKys1. KommtuecTso Bemriectsa. IToctosiHHast ABorazipo.

TensoBoe paBHoBecue. TemmnepaTypa u eé nsmepenue. Illkana temneparyp Lienbcus.

Mogenb ugeanbHoro rasa. OCHOBHOe ypaBHeHHe MOJIEKY/ISIPHO-KMHETHUeCKOH TeOpHM HfealbHOro rasa. AbGcomoTHas Temiiepatypa
Kak Mepa cpe/jHeli KMHETHUYeCKO Hepruul TeryIoBOTO ABIDKeHMs yacTHl rasa. Illkama temneparyp KenbBuHa. ['a30Bble 3aKOHBL YpaBHeHHe
MenpieneeBa—KnaneiipoHa. 3akoH [JlanbToHa. V3ompoliecchl B HflealbHOM Tra3e C IIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. I'paduueckoe
Tpe/iCTaB/IeHIe U30MPOLIECCOB: H30TepMa, H30X0pa, 1300apa.

TexHHUecKre yCTPOWCTBA 1 PAKTUUECKOe PUMEeHeHHe: TepMoMeTp, bapomeTp.

Jlemoncmpayuu

OrbIThI, JOKa3bIBaoIIMe AUCKPETHOE CTPOEHHE BelllecTBa, (hoTorpaduu MoKy OpraHuuecKix CoeqUHeHUI.

OrbIThI 10 AU (Yy3UM KUAKOCTEH U ra3oB.

Mogenb GPOYHOBCKOTO [IBIDKEHHUSI.

Mogens onsbita [TepHa.

OrBITHI, JOKa3bIBalOI{He CYILIIeCTBOBAHHE MEXKMOJIEKY/IIPHOTO B3aUMO/|eHCTBUS.

Mogesb, WUTIOCTPUPYIOLLast IPUPO/Y AABJIeHUs ra3a Ha CTeHKH COCy/a.

OTIBITHI, WITIOCTPUPYIOLIYE YPaBHEHHe COCTOSIHUS UleaIbHOTO ra3a, H30IIPOL{eCChl.

YueHuueckutll 5KcnepumeHm, nabopamopHble pabombl

OrnpeiesieHre Macchl BO3yXa B K/IACCHOIM KOMHaTe Ha OCHOBe M3MepeHHil 00bEéMa KOMHATHI, /laB/IeHHs U TeMIlepaTyphbl BO3/yXa B Hell.

VcenenoBaHye 3aBUCUMOCTH MEXK/y TTapaMeTpaMy COCTOSTHUSI Pa3peXkKeHHOTo Tasa.

Tema 2. OcHOBbI MEPMOOUHAMUKU

TepMoJrHaMHU4ecKasi CUCTeMa. BHyTpeHHss SHeprusi TepMO/IIHaMUUeCKOW CUCTeMBI U CrIocoObl eé 13MeHeHus. KoMuecTBO TenioTel
u paboTta. BHyTpeHHsIs1 S3Heprust 0fHOATOMHOIO W/iea/IbHOro rasa. Bu/ipl Terionepejauu: TerionpoBOAHOCT, KOHBEKLWS, U3/IyueHre. Y jebHast
TEruIOéMKOCTb BelljecTBa. KolMUeCTBO TeNIOTHI ITPH Terionepesayve.

IMousitre 06 asrabatHoM nporjecce. I1epBbIif 3aKOH TepMO/MHaMUKU. [IpuMeHeHre NIePBOro 3aKOHA TEPMOJMHAMHUKH K U30IIPOLIeCCaM.
I'pacdrueckast nHTeprpeTalyst paboTel rasa.

BTopoii 3akoH TepMoanHaMuK. HeobpaTiMOCTh MPoLieccoB B IPUPO/E.

TensioBble MalIWHBL. IIPUHLMIBI eHCTBUSI TEIUIOBBIX MallWH. IIpeoOpa3oBaHMsi SHEpPrMM B TEIUIOBBIX MallnHax. Koadduupent
TI0JI€3HOTO AEHCTBUsE TeTUIOBOM ManmHbl. [k KapHo u ero K03 (HUIMeHT 1M0/1e3HOT0 JefCTBYsL. DKOIOTHUeCKHe MPOO/IeMbI TeTUIOIHEPTeTUKH.

TexHHUecKre yCTPOWCTBA 1 MPAKTUUECKOe MPUMEeHeHHe: iBUraTe/lb BHyTPEHHEro CropaHust, ObITOBOI XO/IOAMIBHUK, KOH/JULIMOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpeHHeH SHePTrHy Teja NPHM COBepLIeHHH paboTel: BbUIET MPOOKM M3 OYTBUIKM TI0J ZAEHCTBHEM CXKATOrO BO3AyXa,
HarpeBaHue 3¢upa B IaTYHHOH TpyOKe IyTéM TpeHUs (BU/Ie0leMOHCTpALHs).

V3MeHeHHe BHyTpeHHeH SHepruu (TeMIeparypbl) Tejla Iy Tervionepesaye.

OrbIT 110 arabaTHOMY PaCIIMPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogem apoBoii TypOuHBI, JBUTaTeIsl BHYTPEHHEr0 CropaHusi, PeaKTUBHOTO JIBUTaTeJIs.

YueHuueckull 5KcnepumeHm, 1ab6opamopHble pabomb!

Vi3mepeHue y/ie/IbHOH TeTIOEMKOCTH.

Tema 3. Aepezamuble cocmosiHus eeujecmed. Pazoeble nepexoob!

ITapoobpa3oBaHue U KoH/eHcalysi. VcrnapeHue U KureHue. AGCOFOTHasi M OTHOCUTe/IbHAsE BJIOKHOCTh BO3Zlyxa. HachlllleHHbIi map.
Y nenbHasi Teriota napoobpasoBaHusi. 3aBUCHMOCTh TeMIIePATyphbl KUIIEHHsI OT [aB/IeHus].

Teéppoe Teno. Kpucrammmdyeckie u amMopgHble Tesa. AHW30TPONUS CBOWCTB KpucTamuioB. JKuakue Kpuctaaibl. CoBpeMeHHbIe
MaTepuassbl. [11aB/ieHre ¥ KpUCTaIM3aLus. Y ie/bHasi TeruIoTa iasienHus. Cybammariys.

YpaBHeHue TeryioBoro 6anaHca.

TexHnuecKre yCTpOICTBA W IIpaKTWYeCKOe NpHMeHeHWe: TUTPOMeTp M ICHXPOMETP, KaJOpUMeTp, TeXHOJOTUM TIOTydYeHus
COBPEMEHHBIX MaTepHasoB, B TOM UKC/le HAHOMAaTepUaIoB, U HAHOTEXHOJ/IOTHH.

Jlemoncmpayuu

CBOIiCTBa HaChIL|eHHbIX 11apOB.

KuneHue Npy MOHKEHHOM [JjaB/IeHUH.

Crioco6bl U3MepeHws BIKHOCTH.

HabnrozieHre HarpeBaHus ¥ T71aB/IeHHs] KPUCTA/UTMIECKOTO BelllecTBa.

JleMOHCTpaLHsl KPUCTAIIOB.

Yuenuueckuil s3KcnepumeHm, nabopamopHble pabombt

V3mMepeHre OTHOCHTE/IbHOM BIaXKHOCTH BO3/[yXa.
Paspen 4. DeKTpoAMHAMHKa

Tema 1. Dnekmpocmamuka

OnekTpu3sanus Tesl. DeKTPUUeCKUii 3apsz. [IBa BUja 3/1eKTpUUecKrX 3aps/joB. IIpOBO/JHUKY, AU3/IEKTPUKY U TIOTYNPOBOJAHUKY. 3aKOH
COXpaHeHHs 371eKTPUUECKOr0 3apsi/a.

B3aumopelictere 3apsizioB. 3akoH KysoHa. ToueuHslil 3/1eKTpUUecKuii 3apsifi. D/ieKTpruecKoe 11oje. HanpsokéHHOCTb 2/1eKTPUYecKoro
rios1st. TIpUHLMI CyTIepro3nLUM 3/IeKTPUUeCKUX Moieil. JINHUM HampsKEHHOCTH 3/IeKTPUYECKOro TIOJI.

Pabora cun snekrpocrarryeckoro moss. IToteHuuan. PasHocTb noTeHLManoB. [IPOBOAHMKY U JUS/IEKTPUKU B 3JIEKTPOCTATHYECKOM
niosie. /Ia/ieKTpryecKas IpOHUIAeMOCTb.

OnekrpoémkocTb. KoHzieHcaTOp. D/1eKTPOEMKOCTB TIITOCKOT0 KOHZIEHCATopa. DHeprust 3apskeHHOT0 KOH/ieHCaTopa.



TexHuuecKHe YCTPOMCTBA M IpaKTHUuUecKoe IIDMMEHEeHHe: 3/1eKTPOCKOII, 3/IeKTPOMETp, 3JIeKTpoCTaThuecKas 3alljuTa, 3a3eM/ieHHe
3/1eKTPONPUOOPOB, KOH/|EHCATOP, KONMPOBA/IbHBIH arlnapar, CTPYHHBIA IPUHTEp.

Jlemoncmpayuu

YCTpOICTBO ¥ IPUHLUII IeHCTBUS 3/1eKTpOMeTpa.

B3aumozielicTBIe Ha3/1eKTPU30BAHHBIX TeJl.

DneKTpUuecKoe 1oJ1e 3apshKeHHBIX Tell.

ITpoBOAHMKY B 3/1eKTPOCTaTHUECKOM TOJIe.

DneKTpocTaTHyecKas 3alluTa.

[IM3/1eKTPUKY B 3/1eKTPOCTATHUECKOM TOJIe.

3aBMCHMOCTb 3/IeKTPOEMKOCTH IIJIOCKOrO KOHJeHcaTopa OT IUIOIIaA¥ IJIaCTHH, PAacCTOSHUSI MeXAy HUMU W JAW3/1eKTPUYecKoi
TIPOHUL[AeMOCTH.

OHeprus 3apspKeHHOTO KOH/IeHCaTopa.

YueHuueckutll 5KcnepumeHm, nabopamopHble pabombl

Vi3mepeHHe 3/1eKTPOEMKOCTH KOHZleHcaTopa.

Tema 2. ITocmosiHblii 31ekmpuyeckuii mok. Toku 6 paznuyHbix cpedax

OJIeKTpUUecKUi TOK. Y CJIOBHS CYIIeCTBOBAHHUS 3/IeKTPUUeCKOro Toka. McTounnku Toka. Cuma Toka. II0CTOsSIHHBIHA TOK.

Hanpspkenue. 3akoH OMa /i/1s1 yyacTka Lielu.

DJleKTpHUecKoe COMPOTHBIIEHHE. Y/ie/bHOe COMPOTHBIIEHHe BelrlecTBa. IlociesjoBaresbHOe, MapasiesibHOe, CMEIIaHHOe COeAUHeHre
TIPOBO/JHUKOB.

Pa6oTa 3/1eKTpruuecKoro Toka. 3akoH koysis—J/IeHia. MOLIHOCTb 3/1eKTPUUECKOrO TOKa.

DNeKTPOABMKYILIAs CUJla U BHYTPEHHee COMPOTHB/IEHUE UCTOYHMKA TOKa. 3akoH OMa /ij1sl TIOJTHOM (3aMKHYTOM) 3/IeKTPUYeCKOH 1IemnH.
KopoTkoe 3amMbIKaHue.

DneKTpOHHast IPOBOJUMOCTb TBEPABIX MeTa/lI0B. 3aBUCUMOCTb COIIPOTUB/IEHUS] MeTa//IOB OT TeMIieparypbl. CBepXIpOBOAUMOCTb.

DrneKTpruecKuii TOK B BakyyMe. CBOICTBA 3/7IeKTPOHHBIX ITyUKOB.

IMonymnpoBoguuky. CobCTBeHHast M IpUMeCHasi TTPOBOAMMOCTB TIOTYNpOBOAHNMKOB. CpoiicTBa p—n-riepexoza. IlosyrnpoBojHUKOBBIE
TpUOOPHI.

DJeKTpHUeCKUii TOK B paCTBOPAX M PacIiaBax 3/1eKTPOIUTOB. DIeKTPOIUTUYECKas! AUCCOLAALIUS. DIeKTPOJI3.

OneKTpUuecKUii TOK B rasax. CamMoCTosATe/bHbIM U HecaMOCTOsATe IbHbIN pa3psifl. Monus. [1nasma.

TexHuueckye yCTPOWCTBA U NpaKTUUeCKoe IpPUMeHeHUe: aMrepMeTp, BOJbTMeTp, PeocTaT, MCTOUHUKU TOKa, 3/IeKTpoHarpeBare/bHble
npubOpBl,  /EKTPOOCBETUTE/bHbIE TIPUOOPBI, TEPMOMETpP CONPOTHMB/IEHWS, BaKyyMHBIH [MOf, TEPMHCTOPbl M  (POTOPE3HCTOPHI,
TI0/TyTIPOBOJHUKOBBIN MO/, ranbBaHMKa.

Jlemoncmpayuu

I/I3MGPEHI/IG CUWJIBI TOKA ¥ HATIPSDKEHUS.

3aBMCHMOCTb CONPOTHUB/IEHUS LIU/IMHPUYECKHX TPOBOJHUKOB OT J/IMHBI, IIOI]a/j1 TI0IIepeyHoro ceueHus ¥ MaTepuarna.

CMel1aHHOe coeIMHeHUe IPOBOJJHUKOB.

[IpsiMoe W3MepeHHe OS/I€KTPOJBIKYINeH cuibl. KoOpOoTKoe 3aMblkaHHe TrajbBaHUUECKOTO 37eMeHTa U OlieHKa BHYTPEHHero
CONPOTHUBJIEHHSI.

3aBHCHMOCTb COTNPOTUB/IEHUS] METa/LIOB OT TeMIlepaTyphbl.

ITpOBOAVMOCTE 3/1€KTPOJIUTOB.

VickpoBoli pa3psifi ¥ IPOBOJMMOCTb BO3ZlyXa.

OZHOCTOPOHHSISI IPOBOJUMOCTb AXOZA.

Yuenuueckuil s3KcnepumeHm, nabopamopHble pabombt

Vi3ydeHue cMeIlIaHHOTO COeIMHeHHsI Pe3UCTOPOB.

Vi3mepeHue 3/1eKTPOJBIDKYILeH CH/IbI UICTOUHKKA TOKA U er0 BHYTPeHHero COIpOTUB/IEHMUSI.

Habntogenue anektposmsa.

MexnpeaMeTHbIe CBA3U

N3yuenne Kypca ¢u3uku 6asoBoro ypoBHs B 10 Kacce OCYILECTBJISIETCS C YUETOM COJieP>KaTe/lbHBIX MeXKIpeJMEeTHBIX CBsi3eil C
KypCamM{ MaTeMaTHKH, OH0JIOTHH, XUMHUH, Teorpauy ¥ TEXHOJIOTHH.

MedicnpeomemHble NnOHAMUS1, CBSI3aHHbIE C M3yYeHHeM MeTOJ0B Hay4YHOTO TI03HaHUA: SIBJIeHHe, Hay4HbII (akT, ruroresa, pusnveckas
BeJIMYMHA, 3aKOH, Teopusi, Hab/ro/ieHre, SKCIIePUMEHT, MO/ie/IMPOBaHUe, MO/Ie/lb, U3MepeHHe.

Mamemamuka: pelieHre CHUCTeMbl ypaBHeHHH, JuHeiiHas (yHKUWs, mnapabosma, rumnepbosma, WX rpapuKu U CBOKCTEA,
TPUrOHOMeTpHYecKre QYHKLMH: CHHYC, KOCHHYC, TAHT'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUECKOe TOXK/|eCTBO, BEKTOPhI ¥ MX MPOEKLIM Ha
0CH KOOPJMHAT, C/I0)KeHHe BeKTOPOB.

Buonozus: MexaHUYeCKoe [BIDKeHHe B )KHUBOH npupoge, anddysus, ocMoc, TeriooO6MeH KUBbIX OPraHM3MOB (BHZBI TeIuionepesadn,
TeIJIoBOe paBHOBeCHe), 3/IeKTPUYeCKHe SIBJIEHHs] B )KUBOM ITPUpOJe.

Xumus: JUCKpeTHOe CTpOeHMe BellleCTBa, CTpOeHHe aTOMOB U MOJIeKyJ, MOJb BelljecTBa, MOJISIPHas Macca, TeIUIoBble CBOICTBa
TBEP/BIX TeJI, )KUAKOCTe U ra3oB, 3/IeKTpPUUeCcKre CBOWCTBA META/IOB, 3/IeKTPOIUTHYECKas JUCCOLIMALINS, Ta/IbBaHHKA.

T'eozpacpusi: BNaXKHOCTb BO3/lyXa, BETPbI, apoMeTp, TepMOMETP.

TexHono2us: TpeoOpa3oBaHKe ABIDKEHUH C UCIO/b30BaHHEM MEXaHHW3MOB, YUET TPeHUsl B TeXHUKe, TOAIIMITHUKY, MCII0/b30BaHHe
3aKOHAa COXpaHEeHWs] WUMITy/IbCa B TeXHHKe (pakeTa, BOAOMET M [pyrue), [JBUraTejb BHYTPEHHErO CrOpaHHs, MapoBasi TypOuHa, OGbITOBOM
XOJIOAW/IBHUK, KOHJMLMOHEp, TeXHOJOTMU IIOTy4YeHHs COBPeMEeHHBIX MaTepuaioB, B TOM 4YHC/Ie HaHOMaTepuajoB, M HAHOTEeXHOJIOTHH,
3/IeKTPOCTaTHYeCKasl 3allliTa, 3a3eM/IeHHe 371eKTPONpHOOpOB, KCEpOKC, CTPYHHBIM MPUHTEP, 3/1eKTpOHAarpeBaTe/bHble IPUOOPHI,
3/IEKTPOOCBETHUTE/IbHBIE TIPUOOPBI, ra/lbBaHHKa.

11 K/TACC
Paspen 4. DeKTpoAMHAMHKa

Tema 3. MazHumHoe nose. 3/1eKmpomMazHUMHAs UHOYKYust

IMocTosiHHBIe MarHuTel. B3aMMo/elicTBHe MNOCTOSIHHBIX MAarHuToB. MarHutHoe mnoje. Bekrop MarHuTHOM MHAYKUMH. IIpuHImn
CyIepHo3HULIMY MarHUTHBIX Hosield. JIMHUY MarHUTHOM MHAYKUMY. KapTuHa MMHUI MarHUTHOM UHAYKLIAY 110711 TIOCTOSIHHBIX MarHUTOB.

MarHuTHOe T0JIe IPOBOJHMKA € TOKOM. KapTHHa /IMHUI MHAYKIMMA MarHUTHOTO T10/Is [JIMHHOTO TIPSIMOTO ITPOBOJHHKA U 3aMKHYTOTIO
KOJIbLIeBOr0 NTPOBO/IHMKA, KaTYIIKH € TOKOM. OnbIT 3pcTesia. B3auMogeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOZly/b U HarpaB/ieHUe.

Cuita JIopeHtja, eé MOAYJIb U HarlpaB/ieHue. [IBrkeHure 3apsKeHHOM YacTHLbI B OHOPOJHOM MarHUTHOM rosie. Pa6ota cusbt JIopeHiia.

SIBNleHMe 571eKTPOMAarHUTHOM MHAYKUMH. ITOTOK BekTopa MarHUTHOM HHAYKUMHU. OJIeKTPOJBIKYLIasi CHla WHAYKLUHMU. 3aKOH
3/1eKTpOMarHuTHo! nHAykuuu Papages.

BuxpeBoe s/eKkTpuyeckoe rosie. JIeKTPOABIKYIas CHla MHAYKLUWK B NMPOBOAHUKE, ABIDKYIEMCS! TOCTYMNaTelbHO B OZHOPOJHOM
MAarHUTHOM T1oJIe.



IIpaBuno Jlenna.

VIHAYKTUBHOCTb. SIB/IeHHe CAMOMHAYKLMU. DJIeKTPO/BIDKYILAs CH/la CAMOUHYKLIH.

BHEPI‘I/IH MarHMTHOTI'O 0/ KaTYIIKH C TOKOM.

OJIeKTpOMarHUTHoe ToJie.

TexHuuecke yCTPOMCTBA U NpAaKTUYeCKOe NpUMeHeHUe: IOCTOSHHble MarHWThI, 371eKTPOMAarHuThl, 3/eKTPO/IBUraTe/b, YCKOPUTEIN
3/IEMEHTAPHBIX YaCTHUL], UHAYKLMOHHAS T1eYb.

Jlemoncmpayuu

OmnbIT OpcTesa.

OTK/IOHeHWe JIEKTPOHHOTI'O ITy4YKa MarHUTHBIM T10JIEM.

JIMHMY MHAYKLUMY MarHUTHOTO T1OJIs.

B3aumozielicTBHe BYX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[etictBre cumel JIopeHIla Ha MOHBI 3/1€KTPOJINTA.

SIBeHre 3/1eKTPOMarHUTHON UHAYKLIUH.

Ipasuso JleHua.

3aBMCHMOCTb 3JIEKTPO/IBHKYLLel CU/IbI MHAYKLMU OT CKOPOCTH W3MeHeHHs] MarHUTHOT O ITOTOKa.

SIBNeHre CaMOMH/YKLIAH.

YueHuueckuil s3KcnepumeHm, nabopamopHble pabombt

Vi3ydyeHre MarHUTHOTO 10JIsI KaTYILKH C TOKOM.

HccnenoBaHue [eiicTBYs IOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

VceneoBaHye siB/IeHNsE 371EKTPOMArHUTHOM MH/YKIAH.

Pazpen 5. Kosie6aHust ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKMpoMazHUMHble K0/1e0aHUs

KonebarenbHast cucrema. CBoGO/IHBIE MexaHUueckue Kosebanus. ["apmonnueckue komebanust. [lepuo, yacTora, aMrumMryzsa U ¢asa
Kojebanmil. TIpy)KMHHBIM MasfTHMK. MaremMaTHueCcKWil MasTHUK. YpaBHeHWe TIapMOHMYeCKMX KosebaHuii. IlpeBparleHwe >Hepruu Ipu
rapMOHHMYECKHX KoJiebaHMsIX.

Konebarenbhbiit KOHTYp. CBOGOHBIE 3/IEKTPOMarHUTHbIE KOJe0aHWs B HW/ealbHOM KoyiebaTe/lbHOM KOHTYpe. AHA/OTHS MEXIy
MeXaHWYeCKHMH U 37IeKTPOMarHUTHBIMU Konebanusimu. ®opmyina TomcoHa. 3aKOH COXpaHeHHs SHepPriM B WiealbHOM KosiebaTesTbHOM KOHTYpe.

ITpesicTaB/ieHHe O 3aTyXaroIUX KosebaHusX. BbIHyX/jeHHble MexaHH4ecKue KonebaHus. Pe3oHaHC. BbIHY K/leHHbIe 3/1eKTPOMarHUTHbIe
KosmebaHust.

IMepemenHbIi TOK. CHHYCOM/Ia/IbHBIM ITepeMeHHBI TOK. MOIJHOCTb TlepeMeHHOr0 ToKa. AMIUIUTY/JHOe U [iefiCTBYIOllee 3HaUeHHe CUJIbI
TOKA U HamNpsDKeHMUsI.

TpaHcdopmarop. [IponsBogcTBo, Nepejada U notpebsieHHe 3/1EKTPUUECKONW SHEPrud. DKOJOTMUYECKHe PHUCKH TIPH MPOM3BO/CTBE
3/1eKTpo3Hepruu. Ky/ibTypa UCro/b30BaHusl 371eKTPOIHEPI M B [OBCeJHEBHOM JKU3HH.

TexHuueckre YCTpOMCTBA U TIPaKTUYeCKOe IIpUMeHeHMe: S/1eKTPUYecKui 3BOHOK, TeHepaTop IlepeMeHHOro TOKa, JIMHUU
3J/IeKTpoIepesiau.

Jemoncmpayuu

HccreoBaHne napamMeTpoB KosebaTe/lbHOM chcTeMbl (TIPY>KUHHBINA WM MaTeMaTUUeCKUi MasiTHHK).

Habro/ieHue 3aTyxaromux KosiebaHuii.

HccrejoBanre CBOMCTB BBIHYK/|EHHBIX KOeOaHHU.

HabnrozieHne pe3oHaHca.

Ceobo/jHbIe 371eKTPOMarHUTHbIE KoJiebaHusI.

Ocuu/uIorpamMMBl (3aBUCHMOCTH CHJTBI TOKA M HANPSDKEHHS OT BpEMEHH) J/Ist 3/71IeKTPOMarHUTHBIX KosleOaHuH.

PesoHaHC Ipy N0C/Ie/i0BaTe/IbHOM COeJJMHeHUH Pe3UCTOpa, KaTyIKU MHAYKTUBHOCTH U KOH/leHcaTopa.

Mogenb IMHAY 3/IeKTPOIIepe/jauH.

YueHuueckull 5KkcnepumeHm, n1abopamopHble pabombl

HccreoBaHre 3aBUCHMOCTH TTepUO/ia MaslbIX KosleOaHUH rpy3a Ha HUTH OT JJIMHBI HUTU U Macchl Ipy3a.

VccnenoBaHye repeMeHHOTO TOKA B IIeH U3 I10C/Ie/J0BAaTeIbHO COeJMHEHHBIX KOH/IEHCATOPa, KaTyIIK! U Pe3HCTOpa.

Tema 2. MexaHuuecKue u 3/1eKMpoMazHuUmHble 60/THbL

MexaHuuecke BOJIHBI, YC/IOBUSL pacrpocTpaHeHusi. Ilepuof. CKoOpoCTb paclipocTpaHeHHsi U JAaMHa BojHbL IlomepeuHsle U
NIPOAO/IbHEIe BOHEL. VHTephepeHIus 1 Audpakiys MexaHHUeCKIX BOJH.

3ByK. CKOpoCTb 3ByKa. ['poMKOCTB 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHble BOJIHBL. YC/IOBUSL M3/IyueHHs 3/IeKTDOMarHUTHbIX BOMH. B3aumHas opueHTauuss BektopoB E, B, V B
9JIeKTPOMAarHUTHON BojHe. CBOMCTBAa 3/1€KTPOMAarHUTHBIX BOJIH: OTpPaKeHWe, MpesoM/IeHHe, MOMspu3anys, Audpaxkuus, WHTepdepeHIys.
CKOpOCTb 3/71eKTPOMarHUTHBIX BOJTH.

IIIkasa 3/1eKTPOMarHUTHBIX BOJIH. [IpUMeHeHte 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IpuHLMIBI PafiMOCBSI3U U TesleBUeHus. Pagronokanus.

O/IeKTpOMarHUTHOe 3arpsisHeHHe OKpYy Kalolljeld cpe/ibl.

TexHuueckre yCTPOMCTBA U NpaKTUYeCKOe NpUMeHeHUe: My3blKa/lbHble MHCTPYMEHTBI, y/JbTPa3ByKOBas AUArHOCTUKA B TeXHUKe U
MeJULMHe, pajiap, paJUoNPHEMHIK, TeJIeBU30p, aHTeHHa, TesedoH, CBU-neub.

Jemoncmpayuu

O6pa3oBaHye ¥ pacIIpOCTPaHEHHe NONePeUHbIX U IIPO/0/IbHBIX BOJIH.

KornebJttorijeecsi Te/1o Kak HCTOYHHMK 3BYKa.

HabrrozieHue oTpakeHHs 1 MPeIOM/IeHHs MeXaHUUeCKUX BOJIH.

Habntogenue nHTepdepeHIMN U AUdPaKLM MeXaHUUeCKHUX BOJH.

3BYKOBOH pe30HaHC.

HabnrozieHue CBsI31 TPOMKOCTH 3BYKa 1 BBICOTHI TOHA C aMIUIMTY/0M U 4acTOTON KoebaHui.

VccnesjoBaHye CBOMCTB 9/1eKTPOMAarHUTHBIX BOJIH: OTpakeHUe, Tpe/ioM/IeHYe, TI0JsipU3anys, Judpakiys, UHTepdepeHLust.

Tema 3. Onmuka

I'eomeTprueckas ontuka. [IpsMonuHeliHoe paclipocTpaHeHHe CBeTa B 0JHOPOo/HOU cpefie. JIyu cBeTa. ToueuHblil ICTOUHKK CBeTa.

OtpakeHHe CBeTa. 3aKOHBI OTPaKeHHUs1 cBeTa. IlocTpoeHre 1306pa)keHuUH B IIIOCKOM 3epKalle.

[penomieHre cBeTa. 3aKOHBI TIpeJiOM/IeHHsi CBeTa. AGCOMIOTHBIM I0Ka3aTesb MpenoM/eHHs. [I0nHOe BHyTpeHHee OTpakeHHe.
INpefienbHBIN yroJl OHOTO BHYTPEHHETO OTPayKeHHUs].

[Iucnepcus ceeta. CnoxHbI cocTaB 6enoro ceeta. LieT.

Cobuparoriyie ¥ paccerBarolye JMH3bl. TOHKast jiMH3a. POKYCHOEe pACCTOSIHHE W ONTHUeCKash CWjla TOHKOM JIMH3bL [locTpoeHue
n300pakeHNi B COOMpArOIX ¥ pacCenBaroIX JIMH3aX. PopMyra TOHKOW JIMH3bI. YBe/JYeHHe, JaBaeMoe JTMH30M.



I1peenel NPUMEHUMOCTH FeOMeTPUUYeCKOH ONTHKU.

BonHoBasi onrtuka. MHrepdepeHnus ceTa. KorepeHTHble MCTOYHMKM. YC/IOBMSI HaO/IOfeHMs MakCHMyMOB M MHHHUMYMOB B
nHTep(depeHIIMOHHOM KapTHHe OT ABYX CHH(Aa3HbIX KOTePeHTHBIX NCTOYHUKOB.

[Judpaxuys ceta. [IndpaxijfioHHas peléTKa. Y cloBre Hab/IoeHus I/IaBHbIX MAaKCHUMYMOB TIDH T1a/ileHHH MOHOXPOMAaTHYeCKOro CBeTa
Ha AU(PAKIMOHHYIO PEIIETKY.

INonspusanus ceeTa.

TexHHuUecKre yCTPOWCTBA U TPaKTHYeCcKoe TIpUMeHeHre: OUKH, JIyTia, (oToarmapar, MpoeKLMOHHBII amnapaT, MAKPOCKOII, Te/lecKol,
BOJIOKOHHAsI ONTHKA, AU(paKLMOHHAas PelI&TKa, TIO/ISIPOUZ.

Jlemoncmpayuu

IpsiMosMHelHOe pacnpocTpaHeHHe, OTpaKeHHe U IpesioMIeHre ceta. OnTryeckre Ipubopsl.

IMonHoe BHyTpeHHee oTpakeHue. Moge/b CBeTOBOJA.

WccreoBanne CBOMCTB H300paykeHN# B JIMH3aX.

Mogenr MUKpPOCKOIa, TeJlecKora.

HabnrogeHne vuHTephepeHINH CBeTa.

Habnrogenue qudpakuuy ceera.

Habmrogenune gucriepcyu ceeta.

IMonyyeHue crieKTpa € MOMOLIbIO IPU3MBIL.

[MonyueHue crieKTpa ¢ MOMOLIBIO AUGPAKIIOHHON PeIETKH.

HabnrozieHue rosisipu3ariiy cBeTa.

YueHuueckull 5KcnepumeHm, 1a6opamopHble pabomb!

Vi3mepeHue nokasareJisi IpeJIOM/IeHUs CTeK/a.

HccreoBanue CBOMCTB M300paykeHUH B JIMH3aX.

HabnrofeHue gucnepcuu ceeta.
Pa3zpaen 6. OCHOBBI CIejHa/IbHOM TEOPHUH OTHOCHTE/IBHOCTH

I'paHuLIbl IPUMEHMMOCTH K/lacCHueckoil MexaHWKH. ITocTynaTel crieLjaJbHOM TeOpUM OTHOCHUTENBHOCTH: WHBApHaHTHOCTb MOZYJIS
CKODOCTH CBeTa B BaKyyMe, TIPUHIIUI OTHOCUTEe/IbHOCTY JHHILTelHa.

OTHOCUTE/IBHOCTB OJHOBPEMEHHOCTH. 3aMe/l/IeHre BpeMeH! 1 COKpalljeHHe [JIMHbL.

OHeprus ¥ UMITyJ/IbC PeIITUBUCTCKOM YaCTULIBL.

CBs13b Macchl C SHeprueii ¥ UMITy/IbCOM Pe/IITUBUCTCKOM YacTULbl. DHeprysi MOKOs.
Pa3pen 7. KBanToBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOL ONMUKU

®otoHbl. Popmyia I1naHKa cBsi3u 5Hepruu GOTOHA C ero YaCTOTOM. DHeprus U UMITY/IbC GOTOHA.

Otkpertvie U ucciefoBanve ¢orosddexra. Onbitel A. I'. CromeroBa. 3axkoHsl (orodddekta. YpaBHeHHe OWHINTeHHA [JIst
toToaddexra. «KpacHas rpanuLa» potosddexra.

[asnenue ceeta. Onbitel I1. H. JleGesera.

XuMmHJeckoe [iedCTBYE CBeTa.

TexHHuUecKre yCTPOWCTBA 1 MPAKTUUeCKOe pUMeHeHHe: (oTo3/1eMeHT, (OTO/JaTuMK, COTHeYHast batapest, CBeTOAMO,.

Jlemoncmpayuu

®0oT03(h(eKT Ha YCTaHOBKE C LIMHKOBOM IM/IaCTUHOM.

VcenenoBaHue 3aK0HOB BHeIIHero (otosddekTa.

CeToguo[.

CornneuHas 6arapest.

Tema 2. CmpoeHue amoma

Mopens atoma ToMcoHa. OrbiThl Pe3epdopyia no paccestHuto o -uactuil. IlnaHetapHast Mogenb aToMa. Iloctynatsl Bopa. Vsnyuenue u
ToTJIoMIeHre (POTOHOB MPH TIepexo/ie aToMa C OFHOTO YPOBHSI SHepPrUu Ha pyroi. Bup! criekTpos. CrieKTp ypoBHel SHepruul aToMa BoJ0poja.

BonHoBble cBolicTBa yacTuLl. BosHel ge Bpoiins. KoprycKyisipHO-BOTHOBOM Jlya/i3M.

CIOHTaHHOe U BBIHY>K/leHHOe U3/TyueHuUe.

TexHHUeCKHe yCTPOMCTBA U MPAKTHUeCKoe IIPUMeHeHNe: CIIeKTPaIbHBIM aHaIM3 (CIIeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu

Mopens onbita Pesepdopga.

OnpejesieHue /IMHBI BOJIHBI J1a3epa.

HabnrofieHne IMHEHYaTBIX CIIEKTPOB U3/TyYeHHsI.

Jlasep.

Yuenuueckuil 3KcnepumeHm, nabopamopHble pabombt

HabnrofieHue IMHeHYaToro CrieKkrpa.

Tema 3. AmomHoe 510po

OKCMepUMEeHTSI, J0Ka3bIBAIOIIMe CI0XXKHOCTh CTpOeHUs sapa. OTKpbITHe paaroakTUBHOCTHU. OrmbiThl Pe3epdopza 1o onpefeneHuto
cocTaBa pafIMoaKTUBHOTO n3myyenus. CBoiicTea anb(a-, 6eTa-, raMMa-u3yyeHus. BivsHie pa/jioakKTHBHOCTH Ha )KUBbIE OPTaHU3MBl.

OTKpbITHE IPOTOHA U HeliTpoHa. HyknoHHast Mozenb sinpa [elizen6epra— BaHeHKo. 3apsif siapa. MaccoBoe uncio siipa. M30Tombl.

Anbca-pacriag. DeKTpOHHBIH 1 MTO3UTPOHHBII GeTa-pacriaj. [aMma-13nydeHue. 3aKOH pPaJH0aKTHBHOIO pacraja.

OHeprus CBSI31 HYKJIOHOB B sifipe. S1nepHble cusbl. [JedeKT Maccel siipa.

S1nepHble peakyy. [leneHue U cUHTe3 sifiep.

SlpepHbiii peakrop. TepmosiepHbiii cuHTe3. [Ipo6sieMbl M MEPCIEKTHUBBI s7iePHOM SHEPreTHKH. JKOJOTMYecKre acrieKThl siiepHON
SHEePreTHKH.

OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

Mertozbl Hab/MIOEHNsT ¥ PErUCTPALIUH 3JIEMEeHTapHBIX YacTHLI.

dyH/IaMeHTalbHBIe B3auMogelcTBYs. EfquHCTBO dr3nueckoii KapTHHBI MUpa.

TexHHUecKre YCTPOWCTBA U MPAKTUUeCKOe MPUMeHeHHe: J03UMeTp, KaMepa BuibcoHa, siiepHbIil peakTop, aToMHast Gomba.

Jlemoncmpayuu

CYéTUYrK MOHHU3UPYIOLIMX YaCTHLI.

YueHuueckull 5KcnepumeHm, 1ab6opamopHble pabomb!

VcenenoBaHue TpeKoB YacTui] (110 TOTOBLIM (hoTorpadusim).
Pazpen 8. D1eMeHTBI aCTPOHOMHH M aCTPOU3HNKH

OTarnel pa3BUTUsI aCTpOHOMUU. [1pUKIasHOe U MUPOBO33DeHYeCcKoe 3HaueHHe aCTPOHOMUM.

Bug 3Bé3H0ro Heba. Co3Be3sjusi, sipKue 3BE3/bl, IUIAHETHI, UX BUAUMOE [IBIDKEHHE.

ConHeyHas cucTeMa.



Connue. ConHeyHass aKTMBHOCTb. VIcTouHMK 3Hepruu ConHUA M 3BE34. 3BE3Jbl, MX OCHOBHBIe XapaKTepUCTHKHU. Jluarpamma
«CTeKTpa/bHbIA K/MacC — CBETUMOCTb». 3BE3/bl [VIaBHOW IOC/Ie/|0BaTeNbHOCTH. 3aBUCHMOCTh «MacCa — CBETUMOCTb» [/l 3BE3J TJIaBHOM
Noc/Ie/ioBaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3B€3. CoBpeMeHHble Npe/CTaB/lIeHNsl O MPOUCXOXKAeHnU U 3Bomouun ConHLa U 3B€37. OTarnbl
JKU3HHU 3BE3].

Muneunslii ITyTe — Hawa I'anaktuka. [Tonoxxenue u pkeHue CosHua B anakTuke. Turbl ranakTuk. PajjioraqakTUKU U KBa3aphbl.
UépHble AbIPHI B spax rajakTUK.

BcenenHast. Paciumipenne BeenenHoit. 3akoH Xa66s1a. Pa3beranue ranaktuk. Teopust Bosbinoro B3peiBa. PeiKToBOE H3iTydeHue.

MacirabHast cTpykTypa BeenenHoit. MeTaranakTHka.

HeperuéHnble 1po6/1eMbl aCTPOHOMHH.

Yuenuueckue Habao0eHus

HabnrofieHnst HeBOOPY)KEHHBIM TI71a30M C MCII0/Ib30BaHMEM KOMITBHOTEPHBIX NPHU/IOXKEHUH [JIs ONpeje/eHus MOJIOKeHHsT HebeCHbIX
00BEKTOB Ha KOHKPETHYIO []aTy: OCHOBHBIE CO3Be3si CeBepHOTO MOTyIIapys U sIpKHe 3BE3/IbL.

Habmogenus B Tesieckon JIyHbl, nnanet, MieuHoro ITyTta.

OGobuaroiiee IOBTOpeHe

Posb pU3MKKM U aCTPOHOMHH B SKOHOMHUUECKOM, TEXHOJIOTUYECKOH, COL[MabHON U 3TUYeCKOol cdepax JeaTesbHOCTH YeIoBeKa, POJib U
MecTo (OM3MKA M acTPOHOMHM B COBPEMEHHOW HAay4HOW KapTHHe MHpa, Posib (U3MYeCcKOd Teopuu B (POPMHUPOBAHWH TIpe/ICTaBIeHWH O
(hu3rUecKoil KapTHHe MHpa, MeCTo (DM3UUeCKOl KapTHHBI MUpa B 0011leM psily COBpEMEHHBIX eCTeCTBeHHO-HayUHbIX TIPe/ICTaB/IeHNH O MpUpOZe.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usnku 6asoBoro ypoBHs B 11 Kiacce OCYILeCTBIISIETCS C YUETOM COJeP>KaTelbHBIX MeXKIpeJMETHBIX CBsi3eil ¢
KypcaMy MaTeMaTUKH, 61010TUH, XMMUY, Teorpadu ¥ TEXHOIOTHH.

MesicnpeomemHble noHsimus1, CBSI3aHHBIE C U3ydeHWeM MeTO/I0B Hay4YHOrO IT03HAHMSL: SIBJIeHYe, HayuHbIi (akT, TUroresa, Gpusnyeckas
BeJIMYMHA, 3aKOH, Teopys, Hab/o/ieHre, SKCIIePUMEHT, MO/ie/IMPOBaHue, MO/Iellb, U3MepeHue.

Mamemamuka: pellleHue CUCTeMbl ypaBHEHUM, TPUrOHOMeTpUYecKHe (YHKLMU: CHHYC, KOCHHYC, TaHTeHC, KOTaHIeHC, OCHOBHOe
TPUTOHOMETPUUECKOe TOXKAECTBO, BEKTOPBI M X IIPOEKIMH Ha OCU KOODAWHAT, CI0XKeHHe BEeKTOPOB, IIPOU3BOZHbIE 3/IeMeHTapHBIX (YHKIMI,
TIPU3HAKK 10ZI00Ms TPeyTro/IbHAKOB, OTpeZie/ieHe IO TIIOCKUX (GHUryp 1 06béMa Tert.

Buonoazus: 3nmeKTpruuecKye siBleHUs! B KUBOW NPUPO/ie, KojebaTe/lbHble JBI)KEHUs B JKMBOH NPUPOJie, ONTUYECKUe SIBJIEHUS B >KUBOH
TpHpoJe, felicTBUe Paidaliuil Ha KUBble OPraHU3MBbIL.

Xumus: CTpoeHWe aTOMOB W MOJIeKys, KpPHCTa/yIM4yecKas CTPYKTypa TBEPABIX Tesl, MeXaHW3Mbl 0Opa30BaHMS KPUCTa/UIMYECKOH
PeLI&TKY, ClIeKTpa/IbHbIM aHa/Iu3.

I'eoepagusi: MarHUTHBIE IO/TIOCA 3eMJIH, 3a/Ie)KH MarHUTHBIX Py, GOTOCHEMKA 3eMHON [TOBEPXHOCTH, TIpeZicKa3aHye 3eM/IeTPsICeHUI.

TexHono2us: TMHUM 3/1eKTpoIiepesiay, TeHepaTop epeMeHHOro TOKa, 3/1eKTPOo/IBUraTe/b, MHAYKLMOHHAs leub, pajiap, pafiuONpUEMHIK,
TeJIeBU30p, aHTeHHa, TestedoH, CBU-neub, IPOEKL{IOHHBIH afapar, BOJIOKOHHAsk ONTHKA, CO/IHevHas GaTapest.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSI IIPOT'PAMMBI II0 ®U3MKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoeHne yuebHoro mnpeamera «®PusnKa» Ha YpOBHe cpefiHero obuiero obpa3oBaHusi (6a3oBblii ypoBeHb) HO/DKHO 0OecreunThb
JIOCTIDKEHHE CITeYOLHX IMYHOCTHBIX, MeTalpeJMeTHBIX U IIPeJMETHbIX 00pa30BaTeNbHbIX Pe3y/IbTaToB.

JINYHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOeHHsl yueOHoOro mpejmera «®Pu3MKa» AO/DKHBI OTpaXkKaTb OTOBHOCTb U CIOCOGHOCTb 0OyYaroLMXCs
PYKOBO/ICTBOBAThCSI C(HOPMHUPOBAHHOM BHYTPEHHEH IO3UIjieli JIMUHOCTH, CHCTeMOM I|eHHOCTHBIX OpHEHTAllWi, MO3UTHBHBIX BHYTPEHHHX
ybexzieHrii, COOTBETCTBYIOIUX TPaJULIMOHHBIM LIEHHOCTSM POCCHHCKOT0 00I1jecTBa, pacIiipeHHe KM3HEeHHOTO OTbITa U OIIbITa JesITe/IbHOCTH B
TIpoLjecce peanl3allii OCHOBHBIX HallpaB/IeHUH BOCIIUTaTe/IbHOM JlesiTe/IbHOCTH, B TOM YUC/Ie B YacTH:

1) rpaK;aHCKOr0 BOCIIUTaHHA:

c)OpMHPOBAHHOCTb IPAKAAHCKOI TTO3ULIK 00y4JaroIerocsi KAk akTUBHOTO 1 OTBETCTBEHHOTO UIeHa POCCHICKOTro 0011iecTBa;

MIPUHSTHE TPAJMLIMOHHBIX 00lIieueIoBeUeCKUX T'yMaHUCTUUEeCKUX U IeMOKPAaTUUeCKUX LieHHOCTel;

FOTOBHOCTb BECTH COBMECTHYIO [esTelbHOCTh B HWHTEpecax TIpaXKJaHCKOro oOIjecTBa, y4yaCTBOBaTb B CaMOYIPaB/Ie€HHH B
obpa3oBaTe/IbHOW OpraHM3aLuy;

yMeHUe B3auMO/leliCTBOBaTh C COL{a/TbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DyHKLIUSIMU U Ha3HaUeHUeM;

TOTOBHOCTH K I'YMaHHUTapHOU U BOJIOHTEPCKOI JesITe/IbHOCTH;

2) NaTPHOTHYECKOIr0 BOCIIMTAHHS:

c(opMUPOBAHHOCTb POCCUMCKON rpayk/JaHCKON UIeHTUYHOCTH, IaTPUOTU3Ma;

L|eHHOCTHOE OTHOLIIEHHE K FOCY/apCTBeHHBIM CHMBOJIaM, [JOCTH)KEHHSIM POCCHHCKHUX YUEHbIX B 06/1aCTH (GU3MKH 1 TEXHHUKH;

3) AYyXOBHO-HPABCTBEHHOI0 BOCIIUTaHHUSA:

c(opMUPOBAHHOCTb HPaBCTBEHHOT'O CO3HAHUs, 9TUUECKOr0 [0BeleHNUS;

CrocoGHOCTh OLIEHMBATh CHUTYalMI0 U TMPUHMMAaTh OCO3HAHHBIE DELIeHHs, OPHEHTHPYsSCh Ha MOpajbHO-HPABCTBEHHbIE HOPMBI U
LIeHHOCTH, B TOM YHCJIe B JeSITe/IbHOCTH YYEHOr0;

0CO3HaHMe JTMYHOTO BK/1a/la B IOCTPOEHKe YCTOMUMBOrO OyAyLLiero;

4) 3cTeTHYeCKOro BOCIIUTAHUA:

5CTEeTUYECKOe OTHOIIeHNe K MUPY, BK/TIOUasi 3CTETHUKY HayYHOTO TBOPUECTBA, MPUCYILEro (GU3NIecKoi HayKe;

5) TPYAOBOro BOCIIMTaHMSA:

HHTepeC K pasluuHbIM cdepaM NpodecCHOHANBHON [esTeNbHOCTH, B TOM UYHC/Ie CBSI3aHHBIM C (GM3UKOM U TeXHUKOH, yMeHHe
COBepIIaTh 0CO3HAHHBIN BbIOOP OyAyILeil Tpodecchy 1 pean30BbIBaTh COOCTBEHHBIE )KI3HEHHbIE TUIaHBI;

TOTOBHOCTb ¥ CIOCOOHOCTB K 06pa30BaHMIO 1 caM000Opa30BaHuIoO B 06/1aCTH (PU3UKM Ha POTSDKEHUH BCeH XKU3HMU;

6) 3K0JIOrMYeCcKOoro BOCIIMTaHHUA:

c)OpMHPOBaHHOCTB SKOJIOTMYECKOH Ky/IbTYPbl, 0CO3HaHKe T7100a/IbHOr0 XapaKTepa SK0JIOrMIecKHX 1pobem;

T7IaHUPOBAHKe U OCyIlecTB/IeHYe [eficTBUI B OKpysKalolljeli cpefie Ha OCHOBe 3HaHUsI Lie/lel yCTOHUMBOro pasBUTHS Uell0BeuecTBa;

paciIvpeHye OIIbITa [iesTelbHOCTH SKOI0OTMYeCcKOH HarlpaB/IeHHOCTH Ha OCHOBe MMeEIOIIMXCsl 3HAHUM 110 (pU3HKe;

7) 1leHHOCTH Hay4YHOTr'0 NI03HaHHUA:

c(popMUPOBAHHOCTb MUPOBO33DeHUs], COOTBETCTBYIOLEr0 COBDeMEHHOMY YPOBHIO PasBUTHsI (hM3MUeCKOl HayKU;

OCO3HaHME IIeHHOCTH HAyuYHOW [esTe/IbHOCTH, TOTOBHOCTb B IIpoIlecce MW3y4YeHWs] (PU3MKU OCYILIeCTB/ISTh IIPOEKTHYI0 U
HCC/Ie/I0BaTe/bCKYIO [eSITe/IbHOCTh MHMBH/YabHO U B TPyIIIe.

METAIIPEIMETHBIE PE3YJ/IbTATBI
Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yueQHbIe JeiCTBHs
Ba3soBble jloruyecKue JeicTBUA:

CaMOCTOSTe/IbHO (POPMYJ/IMPOBATh U aKTya/IM3UpOBaTh NPoO/IeMy, pacCMaTpUBaTh €€ BCeCTOPOHHE;

oIIpe/ie/IATh IIe/U AesiTe/IbHOCTH, 33aBaTh IIapaMeTphl M KPUTePUH UX [JOCTIDKEHHS;

BBISIB/IATH 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B paCCMaTpUBaeMbIX (PM3NUYECKUX SIBIIEHUSX;



paspabatsIBaTh IJIaH pelieHus po6/IeMbl ¢ YIETOM aHaIM3a MMEIOIMXCSl MaTepraIbHBIX U HeMaTepHUalbHBIX PeCypCoB;

BHOCUTb KOPPEKTHUBBI B [IeSITE/TbHOCTD, OLIEHUBATh COOTBETCTBHE Pe3yJIbTATOB LieJIsIM, OLIEHUBATh PUCKH MOC/IeACTBUM [eaTelIbHOCTH;

KOOD/IMHUPOBATh U BHIMO/HSTH PAbOTY B YC/IOBUSIX PEAIbHOTO, BUPTYaIbHOT0 ¥ KOMOWHHUPOBAHHOTO B3aUMO/eHCTBHS;

pa3BHMBaTh KpeaTUBHOE MBIIIJIeHVe TIPH PeLIeHHH )KU3HEHHbIX TIPo0IeM.

Ba3oBble HccTe[0BaTe/IbCKHe JeiCTBHSI:

B/Ia/IeTh HAyYHOM TePMUHOJIOTHEH, KHOUeBbIMU MOHSTHUSIMU U METO/IaMU (PU3UUeCKOl HayKy;

BJIaZleTh HaBbIKaMH y4yeOHO-HCC/Ie/J0BaTeIbCKOM W TPOEKTHOM AesATesbHOCTH B 06s1acTy (PU3MKH, CIIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY [TOMCKY METO/IOB PellieHH s 3aau (PU3MIecKoro Cofiep>KaHusi, MPUMEHEHHIO Pa3/IMUHbIX METO/IOB MTO3HAHMS;

B/Ia/IeTh BUJAaMH fIeTe/bHOCTH I10 MOJIyYeHHI0 HOBOTO 3HAHMsI, ero HHTepIpeTaLjiy, Mpeobpa3oBaHUI0 U PUMEHEHHIO B Pa3/IMUHbIX
yueOHBIX CUTYalWsIX, B TOM YHC/Ie TP CO3/aHIH yueOHBIX ITPOEKTOB B 00/1aCTH (HHU3MKH;

BBISIB/ISITH TIPUUMHHO-C/IEACTBEHHbIE CBSI3M U aKTyalW3MpOBaTh 3a[auy, BbIJBUTATh THIIOTE3y e€ pelIeHus], HaXOAUTb apryMeHThI [Jis
[IOKa3aTe/IbCTBA CBOMX YTBEPIK/EHHIA, 3a/[aBaTh MapaMeTpPhl U KPUTEPUH PEIIIeHHS;

aHa/lM3MUpOBaTh MOJIyYeHHble B XOJie pelleHUs 3aJjaud pe3y/bTaTbl, KPUTUYECKH OL|eHMBATh WX [OCTOBEPHOCTb, IPOrHO3UPOBATh
U3MeHeHUe B HOBBIX YC/IOBHSIX;

CTaBUTH ¥ (POPMYIMPOBATh COOCTBEHHBIE 3a/jaui B 00pa30BaTe/IbHOM [esiTe/IbHOCTH, B TOM UKC/Ie TTPH U3y4eHHH (HU3HKH;

[laBaThb OLIEHKY HOBBIM CHUTYALsIM, OLIeHUBATh IIPUOOPETEHHBIH OIIbIT;

YMeTb [epeHOCUTh 3HaHUsI TI0 (DU3UKe B MPAKTHUYECKYIO0 06/1aCTh )KU3HEeJesTeTbHOCTH;

YMeTh WHTerpUPOBaTh 3HAHUSI U3 PA3HBIX YUeOHBIX TIPEIMETOB;

BBIJIBUTATh HOBBIE H/IEH, TpeJjlaraTh OpUrHHaIbHBIE TIOJXO0ABI U PEeLIeHus;

CTaBUTh TPOOIEMBI U 3a/1auH, [JOMYCKAOIIHe a/lbTePHATUBHbIE PeIlIeHHs.

Pa6otra c uadopmanmeit:

BJaZleTh HaBbIKAMU IOTy4YeHUs1 WHGOPMALMK (HU3UYECKOrO COZIep)KaHHWs W3 HCTOYHMKOB pasHbIX THIIOB, CaMOCTOSITEEHO
OCYILIECTB/IATH TIOUCK, aHAJIM3, CUCTeMAaTU3aLMI0 U MHTEPIIPeTaLi0 HHPOPMALIMK Pa3/IMYHbIX BUOB U HOPM IpeICTaBIeHUS;

OL|eHMBATh [JOCTOBEPHOCTb HH(bOPMALHH;

WCIIOB30BaTh CpefcTBa MH(GOPMALMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOIOTWH B pelIeHWH KOTHUTHUBHBIX, KOMMYHHKaTHUBHBIX U
OpraHM3allMOHHBIX 3a7jau ¢ CcoOJIoJieHreM TpeOOBaHHM 3PrOHOMHKH, TEXHUKM 0e30MacHOCTH, TUTHEHbI, PecypcochepexeHusl, MpaBOBbIX U
ITHYECKUX HOPM, HOPM MH(OPMAL{IOHHO# Ge30MacHOCTH;

C037laBaTh TEKCTHI (PM3UUECKOTO COZepKaHWsI B Pa3lMUHBIX (opMaTax C y4ETOM Ha3HaueHWsl MHGOPMALK U LeleBOM ayJuTOpHH,
BbIOMpAast ONTUMAJIbHYIO (OPMY TpeJICTaBIeHHsI ¥ BU3yalu3aLiu.

KoMMyHHKATHBHBIE YHHBepPCa/IbHbIe yueOHbIe [eHCTBU:

OCYILeCTB/IATh 0OIIeHHe Ha yPOKax (M3UKH U BO BHEYPOUHOH JesITe/TIbHOCTH;

Ppacro3HaBaTh MPeANOoChIUIKHA KOHQIMKTHBIX CUTYaLUi ¥ CMSITUaTh KOH(IUKTHI;

PasBEPHYTO M JIOTMYHO M3/1araTh CBOIO TOUKY 3PEHHsI C MCII0/Ib30BaHHEM sI3bIKOBBIX CPE/ICTB;

TIOHUMATh ¥ MCI0JIb30BaTh NPEMMYILeCcTBa KOMaHAHOHM ¥ HHAWUBH/IyaIbHOM paboTh;

BBIOMPATh TEMATHKY U METO/bI COBMECTHBIX IEHCTBHIA C YUETOM OOLIUX UHTEPECOB U BO3MOXKHOCTEH Ka)K/I0T0 UeHa KOJUIeKTHBA;

NPUHUMATh Lje/Id COBMECTHOW JesITelIbHOCTH, OPraHU30BbIBaTh M KOOP/MHMUPOBATH AEWCTBHUS 10 e [JOCTI)KEHHIO: COCTABJATh IUIaH
[lelCTBHH, pacnpeie/isiTh POJIM C YI6TOM MHEHHH Y4aCTHHUKOB, 00CY)KAaTh pe3y/IbTaThl COBMECTHON paboTH;

OL|eHMBaTh KaueCTBO CBOEro BK/IA/|a M KXKJOr0 YUaCTHUKA KOMaH/bI B 0011l pe3y/ibTaT Mo pa3paboTaHHbIM KPUTEPUSIM;

Tpe/iylaraTh HOBbIE MPOEKTHI, OI[EHUBATh W/IeU C TTO3UIMKA HOBU3HbI, ODUTUHATBHOCTH, TIPAKTUUECKON 3HAUMMOCTH;

OCYILIeCTB/IATh TIO3UTHBHOE CTpAaTernueckoe MOBeJeHHe B PA3lUUHBIX CHTYyalUsiX, TPOSBIATH TBOPUYECTBO W BOOOpakeHHe, OBITh
VHULIMATUBHBIM.

Pery/siTUBHBIE YHUBEPCA/IbHbIE yUeOHbIe JefCTBHA
Camoopranu3anus:

CaMOCTOSITE/IBHO OCYILECTB/IATH TI03HABATENbHYIO /IESITe/IbHOCTh B 00/71aCTH (DU3UKU U aCTPOHOMUH, BBISIBIATH MPOO/IEMBbl, CTaBUTh U
thopmypoBaTh COGCTBEHHBIE 3a/[aUM;

CaMOCTOSITE/IEHO COCTABJISITh I/IaH PELIeHHsT PAaCUETHBIX M KaueCTBEHHBIX 33y, IVIaH BBITOJHEHHs PaKTUUeCKOH paboThI ¢ yUéToM
HMMEIOLUXCS PeCypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NpeouTeHHI;

[IABaTh OL[EHKY HOBBIM CUTYAI[HsIM;

pacUIMpsITE paMKU yueOHOTo IpeZiMeTa Ha OCHOBE JIMUHBIX MPe/TIOUTeHHI;

[iesiaTb OCO3HAHHBIN BBIOOP, APrYMEHTHPOBATh ero, 6path Ha cebsi OTBETCTBEHHOCTD 3a PeLIeHHe;

OL[eHUBATh MPUOOPETEHHBIH OTIBIT;

crioco6CTBOBaTh (h)OPMHUPOBAHHIO U TIPOSIB/IEHHIO 3PYAULIMM B 00/acTH (U3MKH, MOCTOSIHHO IIOBBIIATH CBOM 00pa3oBaTebHBIA U
KYJIbTYDHBINA YPOBEHb.

CaMOKOHTPO/Ib, S)MOIIMOHA/IbHBII HHTE/L/IEKT:

[laBaThb OLIEHKY HOBBIM CHTYALsIM, BHOCUTb KOPPEKTHUBHI B [IeSITe/ILHOCTD, OL|eHHBATh COOTBETCTBHE Pe3YJ/IbTAaTOB LIeJIsIM;

B/JaJieTh HABBIKAMHU TI03HABATeNbHOW peQJieKCHMHd Kak OCO3HaHWs COBEpIUAEMbIX JeMCTBUH W MBICUTENbHBIX MPOLIECCOB, HUX
pe3yJIbTaTOB U OCHOBAHUIA;

WCIIO/Tb30BaTh MPHEMBI pedIeKCHH 17151 OLIeHKH CHTYAL[|H, BBIOOpA BEPHOTO PeILeHHsT;

YMeTb OLIeHUBATh PUCKH ¥ CBOEBPEMEHHO MPUHUMATh PELLIeHHs 110 UX CHIDKEHUIO;

MPUHUMATh MOTHBbI M apTYMEHTBI IPYTUX [PH aHAJIM3€ Pe3y/IbTaToB JIesITe/IbHOCTH;

TIPUHUMATE cebst, TOHUMasi CBOHM HeZIOCTAaTKU U JOCTOMHCTBA;

TIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MDY aHa/lu3e pe3y/ibTaToB [esTelbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYrHX Ha OLIHOKH.

B mporjecce JOCTHKEHUs! TMYHOCTHBIX Pe3yJ/IbTATOB OCBOEHUsI TIPOrPaMMBbI TI0 (M3HKe Ji7isl YPOBHS cpefjHero obiero obpa3oBaHust y
00YyUaIOIMXCsl COBEPIIEHCTBYETCS] SMOL[OHA/IBHbIM HHTE/UIEKT, TIPEeATOoaraloui chopMUPOBAaHHOCTb:

CaMOCO3HaHHs1, BK/IFOYAOILEro CrioCOOHOCTH TIOHUMATh CBOE 3MOL|IOHA/IbHOE COCTOSIHME, BU/ETh HAlPaB/IeHNs Pa3BUTHsI COOCTBEHHO
IMOLMIOHAJIbHOM cepbl, OBITh YBepeHHBIM B cebe;

CaMOpEry/upoBaHUsl, BK/IFOUAIOIIEr0 CAMOKOHTPO/b, YMEHHe TIPUHHMaTh OTBETCTBEHHOCTb 3a CBOE TOBeAEHHe, CIIOCOOHOCThH
a/IaNTUPOBATELCS K IMOIMOHA/IbHBIM U3MEHEHUSIM ¥ TIPOSIBIIATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPeHHeH MOTHMBALIM, BKJIIOUAIOIeld CTpeMJeHHe K [JOCTIDKEHWIO IIeld M YCIexy, ONTHMH3M, HWHHLMaTUBHOCTb, YMeHHe
[IeliCTBOBATh UCXO/sl U3 CBOMX BO3MOXKHOCTEH;

IMIIATHH, BK/IIOYAIOLIEH ClI0COOHOCTh MOHMMATh IMOLIMOHAILHOE COCTOSIHHE [PYTHX, YUUTHIBAaTh €ro MPH OCYL|eCTBIEHNH OOIIeHHs,
CrI0COOHOCTB K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJTFOYAIOLIUX CIIOCOOHOCTH BBICTPAaMBAaTh OTHOLIEHUSI C JPYTUMH JTIOABMH, 3a00TUThCSI, TIPOSIB/IATh MHTEpeC U
paspeliath KOHQIUKTHI.



IPEJMETHBIE PE3YJ/IbTATHI

K koHI1y 06yueHnst B 10 KJ1acce rpejMeTHble pe3y/bTaThl Ha 6a30BOM ypPOBHE [JO/DKHBI OTPaKaThb CHOPMHPOBAHHOCTh Y 00YUarOIIUXCst
YMeHU:

JIleMOHCTPUPOBaTh Ha NpUMepax pojib ¥ MecTO (M3MKH B (DOPMHUPOBAaHMM COBPEMEHHOW HAay4yHOM KapTWUHBI MMpa, B DPa3sBUTHU
COBpeMeHHOW TeXHUKH ¥ TeXHOJIOTHH, B IPAaKTUUECKOH AesITe/IbHOCTH JTI0fiel;

YUNTBIBaTh TPAHWLIBl TIPUMEHEHUs] M3y4YeHHbIX (U3MYECKMX MoOJesieil: MaTepuaibHas TOYKa, MHepLWanbHas CHUCTeMa OTCYETa,
abcomoTHO TBEP/Oe Teslo, U/easbHbli ra3, MOAENM CTPOEHHsI Fa30B, KUAKOCTel U TBEPABIX Tesl, TOUeUHbIH 3/1eKTPUUeCKUil 3apsi/i TIPU pellieHnH
¢hu3nUecKux 3azay;

pacrio3HaBath (HU3MUecKue sBjeHUs (TTPOLecChl) M 0OBSCHATh MX Ha OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJ/IIPHO-KHUHETHYECKOH Teopun
CTpOEHMsI BellleCTBa M 3/1eKTPO/MHAMUKN: PaBHOMEPHOe U PaBHOYCKOPEHHOe MpsIMOJIMHeHHOe ABIKeHHe, CBODOZHOe MajleHue Tell, ABKEeHHe
I10 OKPY)KHOCTH, MHEepLIsl, B3auMojeicTre Tern, anuddysusi, GpoyHOBCKOe ABIKEHHE, CTPOEHHE )KUAKOCTeH 1 TBEP/BIX TeJl, H3MeHeHHe 00bEMa
TeJ MpY HarpeBaHWM (OXJIOK/EHWH), TEIIOBOe paBHOBecHe, MCTapeHHe, KOHJeHCALWs, TIaB/ieHHe, KpUCTa/UIM3alysl, KUIeHWe, BJIOKHOCTb
BO3/lyXa, TOBBILIIEHUE /]aB/IeHNsT Ta3a IPU ero HarpeBaHWM B 3aKPBITOM COCYJe, CBsi3b MeX/y MapaMeTpaMd COCTOSHUSI ra3a B M30MpoLieccax,
3JIeKTPHU3aLiys Tesl, B3aMO/IeHCTBHe 3apsifioB;

OTMCHIBATh MeXaHUYECKOe JBIIKeHWe, MCTIoNb3ys (U3MUecKre BelTUUMHBI: KOOPJWHATA, IMyTh, MepeMelleHre, CKOPOCThb, YCKOpPeHHe,
Macca Tesa, CWla, UMITY/IbC Tesla, KUHeTHUeCKasl SHeprus, MoTeHLMalbHas SHEeprys, MexaHWuecKas paboTa, MeXaHWYecKash MOLIHOCTb; MpU
OMMCAHWM TIPaBWJIbHO TPAKTOBAaTh (M3MUECKHH CMBICA MWCIIO/b3yeMbIX BeIMYWH, MX OOO3HAaueHWs M e[WMHHIbI, HAaXOAWTb (HOpMyJIBL,
CBs3BIBAFOIIIHe JaHHY!0 (DH3UUECKYH0 BeJIMUMHY C PYTUMH BeTMYMHAMY;

OMNMCBHIBATh H3yueHHble TeIUIOBble CBOMCTBA Tel W TeIUIOBble SIBJIEHUs, HCIOMb3ys (M3UUeCKUe BeJMUMHBL: JaBjeHHe rasa,
TeMIlepaTypa, CpefjHssl KMHeTHJecKasi SHeprusi XaOTHUYeCKOro /BIDKEHHS] MOJIEKYJ, CpeJHeKBaJpaTW4Has CKOPOCTb MOJEKYJI, KOJMYeCTBO
TEIUIOThI, BHyTPEeHHs Heprus, paboTa rasa, K03 dHIMeHT MoJIe3HOTro JeiiCTBYS TETIOBOTO ABUTaTeIst; TIPY OIMCAHWH TIPABU/IBHO TPAKTOBAaTh
(hU3MUeCcKUid CMBICTT CTI0/Ib3y€eMbIX BeJIMUHH, UX 0003HaUeHHs U eJMHULIbI, HAXOAUTb (POPMYJIbI, CBSI3bIBAIOLIIME JAHHYIO (PU3HUUECKYIO BeTMUUHY
C JpYTHMH BeJIMYHHAM;

OTMCHIBATh M3yUeHHbIEe 37IeKTPHYECKHe CBOKCTBA BelleCTBa 1 3/IeKTpUUecKHe siBeHNs (TTPOLIeCChl), UCTob3ys (GpU3nuecKre BeTMYMHBI:
3J/IeKTPUUECKUH 3apsifi, 3JIEKTPHUUeCcKOoe T10/1e, HalpsDKEHHOCTD M0JIsL, TOTEHLMal, Pa3HOCTh MOTEHIUa/IOB; TIPY ONMCAHWK NIPaBU/IBHO TPAaKTOBATh
(u3MUecKuil CMBIC/ HCIO/B3YEMbIX BeJWUYMH, WX 00O03HaueHWst M e[MHMIIB;, yKasbiBaThb (DOPMYJIbI, CBS3BIBAIOLHE [AHHYIO (HU3MUECKYIO
BEeJIMUMHY C APYTMMH BeTMYNHAMMY;

aHa/IM3MPOBaTh (pU3MYECKHe MPOLIECCH] U SIBIEHHUS], UCIIOMb3Ysl (PM3MUecKre 3aKOHbI U PUHLIUIbL: 3aKOH BCEMUPHOro TsiroTenus, I, I u
III 3axkoHs! HbIOTOHA, 3aKOH COXPaHEHHsl MeXaHWJYeCKOW SHepPruM, 3aKOH COXPaHeHUs! MMITy/IbCa, MPHHIUI CYNepro3ULU CHJI, NPHHIUTT
paBHOIpaBUs MHEPLUANbHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUECKyl0 TEOPUIO CTPOEHHs BeIl|eCTBa, Ta30Bble 3aKOHBI, CBf3b Cpe/iHEeN
KHUHETHYeCKO SHepruy TeIUIOBOrO JBIDKEHHs MOJIeKysl C abCO/FOTHOM TeMIlepaTypoii, MepBblii 3aKOH TePMOAWHAMUKM, 3aKOH COXPaHeHHs
3JIEKTPHUeCKOro 3apsifia, 3aKoH KyJioHa, Ipy 3TOM pas3/MdaTh CI0BECHYH0 (POPMY/IMPOBKY 3aKOHA, ero MaTeMaTH4ecKoe BhIpaKeHHe W YCIIOBUS
(rpaHuIBl, 0671aCTH) IPUMEHUMOCTH;

0OBSICHATH OCHOBHBbIE TPUHIMIMBI JEHCTBUS MallMH, NPUOOPOB M TEeXHUYECKUX YCTPOMCTB; pa3nuuaTh YCJIOBUS MX Oe3ormacHoro
WCIIO/Ib30BAHYSI B TIOBCEJHEBHOMN YKU3HU;

BBITIOIHATE 9KCIIEPUMEHTBI 10 WCC/IeZI0BAHUIO (U3UYECKMX SIBJIEHWH M TPOLECCOB C HCIIOb30BaHMEM IIPSIMBIX M KOCBEHHBIX
M3MepeHHi, Tpu 3ToM (OpPMy/IMpOBaTh NpobsieMy/3ajjady M TUIOTe3y yueGHOrO 3KCrepUMeHTa, COOMpaTh YCTAaHOBKY U3 TIPe/JI0KeHHOro
000pyZ0BaHus], IPOBOAUTE OIIBIT U (HOPMYJIPOBATh BEIBOJL;

OCYIIeCTB/IATE TPsIMbIe W KOCBEHHble M3MepeHMs1 (GM3MUYeCKUX BeTUUMH, NMPU 3TOM BBIOMpATh ONTHMAJbHBINA CrIOCOO M3MepeHust U
HCIOJIb30BaTh U3BECTHBIE METO/b! OL|eHKH MOrPeIlHOCTel U3MepeHuH;

HCC/Ie[JOBAaTh 3aBUCHMOCTU MexIy (HM3MUeCKIMH BeTUUHMHAMH C HMCIIOb30BaHHMEM MPSIMBbIX M3MepPeHHH, IIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHPOBATh pe3yJIbTaThl MOMyYeHHOH 3aBUCUMOCTH (M3MUYECKUX BEJMYMH B BHJe Tab/MI ¥ rpapuKoB, fesaTb BBIBOABI IO
pe3yJsibTaTaM MCCle/JOBaHus;

cobmofaTe MpaBuaa 6e30macHOro TpyAa IpM  [POBeJiEHWM HCC/IeOBaHMKM B paMKax yueGHOro 9KcrepuMeHTa, yueGHO-
HCCIIel0BaTeLCKOI 1 TIPOEKTHOH /lesTe/TbHOCTH C UCTIO/Ib30BaHHEM M3MepPHTe/NbHBIX YCTPOICTB 1 1abopaTopHOro 060py/j0BaHus;

pelliaTh pacuéTHBbIe 3a/laukl C SIBHO 3aJlaHHON (hU3MuecKol MOZie/IbIo, MCIOIb3ys (pH3MUecKre 3aKOHbI U MPUHLIMIIBL, Ha OCHOBE aHa/IM3a
YC/IOBHS 3a/jaui BbIOMpPaTh (DM3UUECKYI0 MOJeNb, BbIAENSTh (DU3HMUeCKHe BeITMUMHBI U (HOPMYIIbl, HEOOXOAUMbIe [JIs eé pellieHus], TPOBOHUTD
pacuéThl U OLIeHNBaTh PeasbHOCTh IOTYyUYeHHOTO 3HauUeHUst (PU3NUeCKOl Be/TMYHHBI;

pelliaTh Ka4eCTBeHHbIe 3a/jaui: BBICTPAaUBaTh JIOTMUECKH HEMPOTHBOPEUMBYIO LIENOYKY PACCY)K/eHH C OMOpOil Ha U3y4eHHbIe 3aKOHbI,
3aKOHOMEPHOCTH U (pu3MIecKye sSB/IEHHS;

WCIO/Ib30BaTh TIPY pellleHUH y4eOHBIX 3a7iau CcOBpeMeHHble WMH(OpPMAalLIOHHbIE TEXHOTOTWMM /il TIOMCKAa, CTPYKTYypPUpOBaHUS,
VHTepIpeTaLd U TpeJCcTaBjieHus yueOHOM M HaydHO-TOMY/ISPHOM WHGOpPMAlMH, TOTYYeHHON W3 pasMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHa/TM3UPOBATh MOTy4YaeMyto HH(GOPMALHIO;

TIPUBOZUTE NPUMeEPHI BK/IaZia POCCUICKUX 1 3apyOeKHBIX YUEHBIX-(PU3MKOB B Pa3BUTHE HAyKH, 0ObsICHEHHME TIPOL|eCCOB OKPYIKaroILero
MUpa, B pa3BUTHe TEXHUKH 1 TeXHOJIOTHH;

HCII0/Ib30BaTh TEOPETHUeCKHe 3HaHMs 10 (pU3MKe B MMOBCEJHEBHOM >KU3HM Jyisi obecrieueHusi 6Ge3ormacHOCTH mpu obpareHHH C
rprbopaMi ¥ TeXHUYECKHMMH yCTPOWCTBaMH, A/ COXPAaHEeHWsI 3/[0pOBbsi U COOJIIOZIEHNs] HOPM 3KOJIOTMYECKOTO MOBe/IeHHsI B OKpY’Karoljeit
cpege;

paboTaTh B rpyImme C BHITOJHEHHEM pa3/iMuYHbIX COLMAIBHBIX POfeH, MUIaHWPOBaTh PabOTy TPYMIIbI, PALjMOHANBHO PACIpeessTh
00513aHHOCTH 1 TUIAHUPOBaTh JEeATeNbHOCTh B HECTAaHZAPTHBIX CUTYalUsX, a/leKBaTHO OLleHWBaTh BKJIaZ, KaK/JOrO W3 YYaCTHHUKOB TPYIIIbI B
pellieHre pacCMaTpyUBaeMoi MpobJieMbl.

K koHI1y 06yueHnst B 11 Kj1acce rnpejMeTHble pe3y/bTaThl Ha 6a30BOM ypPOBHE [JO/DKHBI OTPaKaThb CHOPMHPOBAHHOCTh Y 00YUarOIIUXCst
YMeHU:

JIleMOHCTPUPOBaTh Ha NpUMepax pojib ¥ MecTO (M3MKK B (DOPMHUPOBAaHHMM COBPEMEHHOW HAay4yHOW KapTHUHBI MMpa, B PasBUTHU
COBpeMeHHOW TeXHUKH ¥ TeXHOJIOTHH, B IPAKTUUECKOH iesiTe/IbHOCTH JIF0/iel, 1Je/IOCTHOCTb U eJUHCTBO (pr3MIecKol KapTHHBI MUDa;

YUNTBIBATh TPaHULBI TIPUMEHEHUs] W3YUeHHBIX (U3MYECKMX MOJie/lel: TOUYeUHBIH 3/IeKTPUUeCKWH 3apsili, /Tyd CBeTa, TOYeYHbIHA
HCTOYHUK CBETa, si/iepHasi MO/le/lb aTOMa, HYK/IOHHasi MO/leJ/Ib aTOMHOTO 51/jpa IIPH pellieHuH (pU3HUecKUX 3ajay;

pacrio3HaBath (u3nueckue sBjeHusi (MPOIECChl) U OOBSICHATH WX HA OCHOBE 3aKOHOB 3/IEKTPOJUHAMHKMA W KBAaHTOBOW (DHM3UKH:
3/1eKTpUUecKast TIPOBOAMIMOCTb, TETIOBOE, CBETOBOE, XMMUUECKOe, MarHUTHOe JIeCTBUS TOKa, B3alMO/EHCTBYe MarHUTOB, 3/1eKTPOMarHUTHast
MHAYKLYS, JefiCTBIe MarHUTHOTO 110151 Ha TPOBO/JHUK C TOKOM U [JBYDKYLLIAICS 3apsi/j, 371eKTPOMarHUTHbIe KoJle0aHUs U BOJIHBI, IPSIMO/IMHEHOe
pacripocTpaHeHHe CBeTa, OTPaKeHHe, IpeJIoM/IeHre, UHTepdepeHIys, AU(PaKIWs U MOJSIpU3aLHs CBeTa, AUCIIepPCHs CBeTa, (hOTOIeKTPHUUeCKIH
ekt (horosddexr), cBeTOBOe [aBieHWe, BO3HUKHOBEHME JIMHEHUYAaTOro CIIEeKTpa artoma BOZOPOJA, eCcTeCTBEeHHas M HCKYCCTBEeHHas
PafiIM0aKTUBHOCTb;

OITICHIBATh M3yueHHbIe CBOICTBA BelljecTBA (3/I€KTPUUECKHe, MarHUTHbIE, ONTHYECKHe, JIeKTPHUeCKYI0 IPOBOJUMOCTD Pa3/INUHbBIX
Cpefl) M 371eKTPOMarHUTHBIE sIB/IeHWs (TPOLIeCChl), MCTIOMB3Ys (U3MUeCcKHe BelHUYWHBI: 3TeKTPHUYECKHH 3apsfl, Cula TOKa, 3JIeKTpUUYecKoe



HarpsDKeHHe, 3JIeKTPHYecKoe COIMPOTHBI/IEHHEe, PAa3HOCTb MOTEHLMAJIOB, 3JIeKTPOABIKYILasl CHIa, paboTa TOKa, MHAYKLMS MarHUTHOTO IIOJ,
cuna Awmmepa, cuna JIopeHLa, UHAYKTUBHOCTb KaTYIIKH, SHEPrHsl 3MeKTPUUECKOr0 W MAarHUTHOTO TIoJied, Mepuoj M JactoTa KosmebGaHuil B
KosebaTelbHOM KOHTYpe, 3apsifi M CHJla TOKa B TIPOLjecce rapMOHUYECKHX 3/TeKTPOMarHUTHBIX KojiebaHuH, (OKyCHOe pacCTOSIHHE U ONTHYeCKast
CHJIa JIMH3bI, NIPH ONMCAHWHU TPABWIBHO TPAKTOBATh (M3UUECKHH CMBIC/ UCIO/B3YeMbIX BeJMYWH, X 0003HaueHWs W eJWHHLIBI, YKa3bIBaTb
(hopMyJIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEJIMUMHY C JPYTUMH BeJIMUMHAMY;

OITAChIBaTh M3yUYE€HHbIE KBAHTOBbIE SABJIEHWSA W TIPOLIECCHI, HCIIOJ/Ib3Yys Cl)I/[3I/[‘-IECKI/Ie Be/IMUMHBI. CKOPOCTb 3/IEKTDOMAarHWTHBIX BOJIH,
[UTFHA BOJIHBI ¥ 4acTOTa CBeTa, SHEePrysl U UMITYJ/IbC (OTOHA, Meproz T0/Iypaciiazia, SHeprysi CBSI3U aTOMHBIX sifiep, TIPU OIMCaHWH TIPAaBH/ILHO
TPakTOBaTh (DU3UYECKUI CMBICT WCIOJb3yeMbIX BEIWUMH, MX O0003HAueHWs W eJWHULBI, YKa3biBaTb (DOPMYJbl, CBS3bIBAIOIIUE [AHHYIO
¢)H3I/I'{GCKy}O Be/IMUMHY C APYTUMH BeJIMUMHAMU, BBIYUC/IATE 3HAUEHUEe CI)I/BI/I‘—IECKOI\/II BeJ/IMUYNHBEI;

aHa/sM3UpoBaTh (pU3MUecKWe TMPOLeCChl W SIBJIEHWs, HCIO/B3ysl (U3WYecKde 3aKOHbI M NPHUHLOMWIBL 3akOH OMa, 3aKOHbI
MOC/IeJOBATeNIbHOTO ¥ TapajUIe/IbHOTO COeJMHEHUs] TPOBOJHHUKOB, 3aKOH [DKoyss—JIeHIja, 3aKOH 3/7eKTPOMAarHUTHOM WHAYKLMH, 3aKOH
MIPSIMOJIMHEHHOTO PAacIpPOCTPAHEHHS CBeTa, 3aKOHbI OTPa)KeHUsI CBETA, 3aKOHbBI MPeIOM/IEHHsI CBETa, YpaBHeHHe DWHIITeHA Ay poTo3ddekTa,
3aKOH COXPaHeHHs SHePruH, 3aKOH COXPaHeHHUsI UMITY/IbCa, 3aKOH COXPaHeHHs /1eKTPUUeCKOro 3apsifid, 3aKOH COXpPaHeHHs] MacCOBOTO YHCIIa,
noctyatbl Bopa, 3aKoH paIlO0aKTHBHOTO pacraja, Py 3TOM pa3/uuaTh CI0BECHYIO (HOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKoe BHIDAKEHHE U
yc/oBus (TpaHuIfbl, 06/1aCTH) MPUMEHUMOCTH;

oripezie/IATh HarlpaB/ieHHe BeKTOpa MHAYKLMK MarHUTHOTO MOJIst IPOBOZHUKA C TOKOM, CHJIBI AMIiepa U CHIbl JIopeHIa;

CTPOUTD U OTHUCHIBATh U300pPaKEHHE, CO3/1aBaeMOe TIOCKUM 3ePKaioM, TOHKOW JIMH30i1;

BBITIO/IHATE J3KCIIEPUMEHThI 10 HKCC/Ie40BaHUI0 d)]/I3I/I‘{eCKI/IX SABJIEHUH U TIPOLIeCCOB C WUCII0/Ib30BaHHWEM TIPAMBIX W KOCBEHHBIX
WU3MepeHHi: NpU 3ToM (OpPMY/IHMpOBaTh TpobsieMy/3a/jady ¥ THIIOTe3y yueOHOTrO SKCIIeprMeHTa, COOMpaTh yCTaHOBKY W3 IPeI0XKEeHHOTO
060py0BaHusl, TPOBOJUTD OTIBIT U (HOPMYIHPOBATh BBIBO/bI;

OCyIIeCTB/IATEL IIpsiMble U KOCBE€HHbIE H3MepeHHs dJH3I/I‘{eCKI/IX BE&JIMUUH, TIPHU 3TOM BbIﬁI/IpaTb ONTUMAJILHBIN CHOC06 HU3MepeHus u
HCIIO/Tb30BaTh U3BECTHBIE METO/bI OL|eHKU ITOTPeIIHOCTeH H3MepeHuH;

WCC/IeI0BaTh 3aBUCUMOCTH (DPU3MUECKUX BEMUMH C UCIOJb30BaHMEM TPSIMbIX M3MEpEeHHil: MPU 3TOM KOHCTPYHUPOBATh yCTAHOBKY,
(uKCHpOBaTh pe3y/bTaThl MOJYYEHHOW 3aBHCHMOCTH (M3MUECKHX BeJIWUMH B BHZe Tabmui| ¥ rpadMKoB, fenaTb BBIBOJBI [0 pe3ysibTaTam
HCCITe/|OBaHUS;

cobmofaTe TpaBWia 0e30macHOro TpyJa TP TMPOBEAEHHWM HCC/IeJOBaHUN B paMKax yueOHOro IJKCIepUMeHTa, yuebGHO-
HCCJIe/|0BATeTbCKOM 1 MPOEKTHOM [iesiTe/IbHOCTH C MCIIOIb30BaHHEM M3MEepPUTETbHBIX YCTPOUCTB U 1abopaTopHOro 060py/A0BaHHs;

pellaTh pacuéTHbIE 3aJjaUH C SBHO 3a/laHHON (DM3UUECKON MOZIebI0, MCIO0/Ib3ys (DM3HUecKre 3aKOHBI U ITPUHLMIILI, Ha OCHOBE aHa/lIu3a
YCJIOBUS 3aflaudl BbIOUpATh (DU3UUECKYI0 MOJE/b, BBIAEISTh (pU3MUecKre BelTUUYUHbI U (GOPMyIibl, HeOOXOAUMBIE [Jis €€ pelleHws, TPOBOAUTD
paC‘{éTbI U OLlIeHWBAaThb Pea/IbHOCTh IMO/TYUeHHOTr 0 3HaUeHUA d)mw{ecxoﬁ BeJIMUHHEI,;

pelaTh KauecTBeHHbIE 3a7laul: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUMBYIO LIETTOYKY PaCCyKJeHHH C ONOpPOi Ha W3yUeHHbIe 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKye sIBIeHHs;

UCIO/Ib30BaTh TIPY pellieHnH yueOHBbIX 3a7jau COBpeMeHHble HH(GOpPMAlLIOHHbIE TEXHOMOTHMM Jisi TOHMCKa, CTPYKTYypHpOBaHWUS,
VHTepIIpeTalliyl W TIpeACTaBjieHHsl yueOHOW M Hay4yHO-TIOMYJISIPHOW HMH(OpPMalWW, ITOIyYeHHOW W3 pa3luUHbIX HCTOYHHUKOB, KPUTHUECKU
aHa/TM3UPOBaTh MOMyYaeMyto HHGOPMALHIO;

00BSICHATH MPUHLIIBI A€HCTBYST MALLIMH, TIPUOOPOB M TEXHMYECKHMX YCTPOMCTB, pa3/inyarh yC/IOBHs UX 6e3011acHOro UCI0/Ib30BaHUs B
TIOBCEZIHEBHOM >KI3HH;

TPUBOJUTH TPUMEPbI BK/IAJd DPOCCUHCKUX U 3apyOeXHBIX YUYEHBIX-GOU3MKOB B pasBUTHE HAyKH, B OObBsSCHEHHE TPOLIECCOB
OKPYKaIOILIero MUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

WCIIO/b30BaTh TeOpeTHUeckWe 3HaHUS N0 (U3MKe B IOBCEAHEBHOW J>KU3HU [yisi obecrieueHust ©e30MacHOCTH IpU obpaiieHuH C
npubopaMy U TeXHUUECKMMH YCTPONCTBAaMM, AJIsi COXPAHEHHsl 3[J0POBbsi U COOMIOIEHUs] HOPM 3KOJIOTMYECKOro TMOBeJeHUs] B OKpY)Karolei
cpefie;

paboTtate B rpymme C BBINOJHEHWEM pPa3/NyHBIX COLMAJIBbHBIX DOJIeH, IIaHMpOBaTh paboTy TPYIbI, paldOHaNIbHO pAaCIpesiesisiTh
00513aHHOCTH W TUIAHUPOBATh [eSTENBbHOCTh B HECTAHJAPTHBIX CHUTYaLsX, aJleKBaTHO OLIEHHBaTh BK/IaJl KaXKJOTO M3 YYaCTHHKOB TPYIINBI B
peliieHHe pacCMaTpHBaeMoii TIpo6/IeMBl.



TEMATHNYECKOE IVNTAHMPOBAHUE

10 KJIACC
Ne n/m HanmeHoBaHue pa3/ie/i0B ¥ TeM NPOrpaMMbl Komriecrno acos OiekTponnbie (udpossie)
Bcero KoHTposibHBIE paboThI IIpakTHYecKue padoThl o0pasoBaTe/bHbIE PeCypCbl
Paspen 1. PU3NKA 1 METO/JIbI HAYYHOTI'O IIO3HAHUSA
1.1 DusuKa U MeTo/ibl HAYYHOr'0 NTO3HAHUS bubnnoreka IIOK https://m.edsoo.ru/7f41bf72
HToro 1o pasaeny
Paszgen 2. MEXAHUKA
2.1 Kunemarnka Bubmoreka LIOK https://m.edsoo.ru/7f41b{72
2.2 [HamuKa Bubnoreka LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHeHUsI B MeXaHUKe 1 1 bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
HToro no pasgeny 18
Paspen 3. MOJIEKYJISIPHASI ®U3UKA 1 TEPMO/JMHAMMKA
3.1 OCHOBbI MOJIEKY/ISIPHO-KUHETUYECKON Teoprum 9 1 bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMO/IMHAMUKHU 10 1 bubsmoreka LIOK https://m.edsoo.ru/7f41bf72
3.3 ﬁgﬁ:;g;}:le COCTOAHMA BelljecTsa. Pasobbie 5 Bbubmmoteka LIOK https://m.edsoo.ru/7f41bf72
HMroro no pasgeny 24
Paspen 4. 3JIEKTPOJMHAMMUMKA
4.1 DJeKTpoCTaTHKa 10 1 1 bubmoreka IJOK https://m.edsoo.ru/7f41bf72
4.2 CHPOECAT;;HHHIZ S/IEKTPUUECKHH TOK. TOKW B PasIMIHLIX 12 1 1 bubmoreka 1JOK https://m.edsoo.ru/7f41bf72
HWToro no paszeny 22
Pe3epBHOe Bpemst 2
OBIJEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 4
11 KJIACC
Ne n/n | HaumeHoBaHue pas3/ie/ioB ¥ TeM NPOrpaMMbl Komriecrao wacos Onekponnbie (mudpossie)
Bcero KoHTpobHBIE paboThI IIpakTHyecKne paboTsI o6pa3oBare/ibHbIE PeCypChI
Paspen 1. 3JIEKTPOIMHAMMUMKA
1.1 | MarHuTHOe nosie. S/1eKTPOMarHUTHasl MHAYKLUS 11 1 3 bubmoreka ITOK https:/m.edsoo.ru/7f41c97¢
Hroro 1o paszeny 11
Paspen 2. KOJIEBAHHS 1 BOJTHBI
2.1 MexaHHuecKre 1 371eKTPOMarHUTHbIe KojiebaHust 9 1 Bubanoreka LIOK https://m.edsoo.ru/7f41c97c
2.2 MexaHuUeCKUe 1 371eKTPOMarHUTHbIe BOJIHbI 5 1 bubnnoreka LJOK https:/m.edsoo.ru/7f41c97¢
2.3 OnTrKa 10 3 Bbubnnoreka IJOK https:/m.edsoo.ru/7f41c97¢
Hroro no pasgeny 24
Paszaen 3. OCHOBBI CIIEITMA/IbHOW TEOPMM OTHOCHUTEJIBHOCTHU
3.1 | OCHOBBI ClleLiManbHOK TeOpHH OTHOCUTE/TbHOCTH 4 1 bubmoreka ITOK https:/m.edsoo.ru/7f41c97¢



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

Wroro no pasgeny 4

Paspen 4. KBAHTOBASI ®U3UKA

4.1 DrneMeHTbl KBAHTOBOM ONTHUKU bubnnoreka IJOK https:/m.edsoo.ru/7f41c97¢

4.2 CTpoeHue aToma bubnnoreka IJOK https:/m.edsoo.ru/7f41c97¢

4.3 ATOMHOE s171p0 5 Bbubsmoreka LIOK https://m.edsoo.ru/7f41c97¢

Hroro no pasgeny 15

Paspen 5. 3JIEMEHTBI ACTPOHOMUU 1 ACTPODPU3UKIU

5.1 | DreMeHTbI aCTPOHOMUM U aCTPOPU3NKU 1 | | bubmoreka ITOK https:/m.edsoo.ru/7f41c97¢

Wroro no pasgeny

Paspen 6. OBOBIIAIOIIIEE IOBTOPEHUE

6.1 O60011jato11ee MOBTOPEHHE | | bubnnoreka IJOK https:/m.edsoo.ru/7f41c97¢

HToro o pasneny

PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

IIOYPOYHOE IVIAHUPOBAHUE

10 KITACC

Ne Ko/muecrBo uacos D/1eKTpOoHHbIe [(poBbIe
Tema ypoka JlaTta usyueHusi

n/m Bcero KouTposbHble padorbl | IIpakTHueckue padoTsl o0pasoBaTe/bHbIE PeCypCbl

1 ®dusrka — HaykKa o rnpupoge. HayuHele MeTo/bl M03HaHUS 1 https:/m.edsoo.ru/3c68e8ad
OKpY’Kaloll|ero Mupa

5 Ponb 1 MecTo GH3MKH B (bopMH?osaHm/l COBpeMEHHOH HayuHOH 1 https://m.edso0.ru/8525¢6d9
KapTUHBI MUpa, B PAKTHUYeCKO! JleTe/IbHOCTH JIIoJel

3 MexaHuueckoe fiBikKeHHe. OTHOCUTETbHOCTb MeXaHUUeCKOro 1 https://m.edsoo.ru/ab25722e
IBiKeHust. [lepemeliieHue, CKOPOCTb, yCKOpeHHe

4 PaBHOMepHOe IpsIMOIMHEeHOe JIBH)KeHHe 1 https://m.edsoo.ru/4894alef

5 PaBHOYCKOpeHHOe MpsSIMOJIMHEHHOe JIBIKEeHHe 1 https://m.edsoo.ru/23alabee

6 CBobo/iHOoe najfieHye. Y ckopeHre CBODOZHOTO TajieHust 1 https://m.edsoo.ru/9121c8a8

7 KpuBosHeliHOe JBiDKeHHe. [IBIKeHVe MaTepHabHOM TOUKH 1 https:/m.edsoo.rw/c2756a45
10 OKPY>KHOCTH

8 IMpuHLMn OTHOCHTE/IbHOCTH Tanunesi. IHepLianbHble CUCTEMBI 1 https://m.edsoo.ru/6e6£52b6
oTcyeta. [TepBblii 3akoH HeloTOHA

9 Macca tena. Cuna. Hpnﬂum} CyIepriosuLyuy cui. Bropoii 3akoH 1 https:/m.edsoo.ru/ed6e6c24
Hbl0TOHA /1711 MaTepHaTbHON TOUKU

10 TpeTuii 3akoH HblOTOHA /17151 MaTepHasbHBIX TOUEK 1 https://m.edsoo.ru/4733331e

11 3aKoH BceMUPHOro TsroteHus. Cuna TsokecTd. IlepBast 1 https:/m.edsoo.ru/1e8ac978
KOCMMYeCKasi CKOpPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec Tena 1 https://m.edsoo.1u/127bf378

13 Cuna tpenusi. KoadduueHT tpenusi. Cua CONpOTUB/IEHUS TIPU 1 https:/m.edsoo.ru/345d6fa3
JIBIDKEHHH TeJla B KUAKOCTHU WU Tase

14 IMocTynaTesibHOE U BpalljaTeJbHOe ABHWKeHHe abCoITHO 1 https://m.edsoo0.1u/895793ea



https://m.edsoo.ru/895793ea
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/3c68e8ad
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

TBEpAOro Tena. MomeHT cuibl. I1neuo cunel. Y cnoBus
PaBHOBECHs TBEPOTO Tejla

I/IMl'[yIIbC MaTepI/IaHLHOﬁ TOYKH, CUCTEMbI MaTepUa/IbHBIX TOUEK.

15 VImryibe cumbl. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE https://m.edsoo.ru/8fefedd9
JIBIDKeHUe
PaboTa 1 MOIHOCTb cusibl. KuHeTHuecKast SHeprust

16 MaTepranbHON Touky. Teopema 06 M3MeHeHHH KHHEeTUUeCKOH https://m.edsoo.ru/f4cfcb76
SHepruu
[MotenimanbHas sHeprus. IloTeHMaNbHast SHEPTHsI YIIPYTO

17 ZehOpMHUPOBaHHOM TPY>KHMHBI. [10TeHIMa/IbHAs SHEPrusl Tena https://m.edsoo.ru/3571464d
BO/IM3M [TOBEPXHOCTH 3eM/IH
IToTeHL1a/IbHbIE U HeTIOTeHLMaIbHbIe CUiibl. CBsi3b paboThI

18 HETOTeHLIMA/IBHBIX CHJI C U3MEHEeHHeM MeXaHHUUeCKOM SHeprun https://m.edsoo.ru/9d2£72c8
CHCTeMBI TeJl. 3aKOH COXpaHeHHsl MeXaHU4YeCKOi SHeprum
JlabopatopHasi pabora «VlccefoBaHre CBS3M PabOThI CHJIBI C

19 H“3MeHeHHeM MeXaHUUeCKOM 3Hepryu Tejla Ha puMepe https://m.edsoo.ru/13786138
PACTsDKEHUsI Pe3UHOBOTO JKT'yTa»
KouTtposnbHasi pabota o Teme «Kunemaruka. [JuHaMHUKa.

20 p p « A https://m.edsoo.rw/f7dcdb46
3aKOHbI COXpaHEeHHs] B MeXaHUKe»
OCHOBHBIE IIOJIOXKeHHsT MOJIEKY/ISIPHO-KUHETHUeCKOH TeOpUH.

21 Y/1Ap P https://m.edsoo.ru/aecle3la
BpoyHoBckoe sBkeHude. uddysus
XapakTep JBIKeHHUsI 1 B3aUMO/eHCTBHS YaCTHI] BellecTBa.

22 P PA AEUCTE acTHII Bet https://m.edsoo.ru/bff83b67
Mojienu CTpoeHUs1 Fa30B, XXUAKOCTeH U TBEP/BIX Tell

23 Macca mosnekysn. KonmuectBo Bemjectsa. [TocTosiHHast ABorazipo https://m.edsoo.ru/cdf5a4b1
TennoBoe paBHOBecHe. Temnepartypa u eé nusmepenue. Illkana

24 P patyp P https://m.edsoo.ru/e3ea87d3
Temnepatyp Llenbcust

25 WpeanbHbld ra3 B MKT. OcHoBHOe ypaBHeHHe MKT https://m.edsoo.ru/e618e16d
AbcomoTHast TeMIiepaTypa Kak Mepa cpe/jHeli KHHeTH4eCKOH

26 SHepruu /BIKeHus1 MoJleKy/l. Y paBHeHue MeH/eneeBa- https://m.edsoo.ru/6641cla5
KnamneiipoHa

27 3axoH JJanbToHa. ['a30Bble 3aKOHBI https://m.edsoo.ru/e5ab1332
JlabopatopHasi paboTa «/lcciefoBaHie 3aBUCUMOCTH Me

28 paTOpHas p « A HRY https://m.edsoo.ru/b3ef54e2
rapaMeTpaMH COCTOSIHHSL pa3pekKeHHOr'0 ra3a»
H3ompotieccs! B WfiealbHOM rase U UX rpaduueckoe

29 pou o pad https://m.edsoo.ru/69b2d137
TIpe/iCcTaB/IeHH e
BHyTpeHHsIsI 9Heprusi TepMOAWHAMHAUECKOH CHCTEeMBI M CIIOCOOBI

30 eé u3MeHeHust. KosimuecTBo TerioTsl ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/d5a6ccfd
SHeprus 0[HOATOMHOI'0 HJeaJbHOr0 rasa

31 Buyibl Terionepesaun https://m.edsoo.ru/d8eacc95
Y jenbHasi TEII0EMKOCTS BelljecTBa. Ko/muecTBo TennoTs! NpU

32 A . P https://m.edsoo.ru/8ef74ad1
Teruionepesaye. AanabatHelil mporecc
ITepBblit 3aKOH TePMOJUHAMUKY U €T0 TIPUMeHeHue K

33 P PMOA p https://m.edsoo.ru/facda34c
u3ornporieccam ntep:

34 HeobpatrmMocTh TPOLIeCCOB B Mpupozie. BTopoii 3akoH https://m.edsoo.ru/96ealcc3
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TePMOJVHAMUKH

35 Hpunuun geiicteus ¥ KIT/] TernioBod MallIHEI https://m.edsoo.ru/c9a7d139

36 Iy KapHo u ero KIT/T https://m.edsoo.ru/2a14cb15

37 JKonornyeckye npobsieMbl TEII0HEPreTHKU https://m.edsoo.ru/73caacc6

38 O6o6maromuii ypok «MomnekysisipHast pu3uka. OCHOBBI https://m.edsoo.ru/3a67¢55
TepMO/JMHaMHUKU»

39 KoHTposnbHasi pabota o Teme «MoJiekysipHasi Gu3Mka. https://m.edsoo.ru/3a69ad11
OCHOBBI TepMOJUHaMUKN»

40 IMTapoo6pa3oBaHue U KOH/eHcalwsi. MicrapeHue v KUeHue https://m.edsoo.ru/a6b9b69f

a1 AGCOJ'IIOTHEIHVI/I OTHOCHTe/IbHAsl BJIXKHOCTb BO3ZlyXa. https://m.edsoo.ru/f1f8c83f
HacsliieHHbIi nap
Tsépgaoe Teso. Kpucrananueckue v aMmopdHble Tesa.

42 AHM30TPONHSI CBOMCTB KPUCTA/UIOB. JKU/[KIe KPUCTA/UIBL. https://m.edsoo.ru/fc913bea
CoBpeMeHHbIe MaTepHaslbl

3 InaBneHye ¥ KpUCTaIM3aLysl. Y jeabHasi TelIoTa I/1aB/eHHs. https://m.edsoo.ru/33dc65d2
Cyb6aumarust

44 YpaBHeHue TerioBoro basaHca https://m.edsoo.ru/bb4aec81

45 OJeKTpu3aLys Tesl. DJleKTpuuecKui 3apsz. JBa Buza https:/m.edsoo.ru/a8975218
3/IeKTPUUECKUX 3apsiioB

46 ITpoBoAHUKY, JU3/IEKTPUKU U [10TyNPOBOAHUKYU. 3aKOH https://m.edsoo.ru/37ed68d1
COXpaHeHHs 3/1eKTPUUeCKOro 3apsja

47 BBaI/IMO,Z[EI/ICTBVI/Ie 3aps/0B. 3aKoH Kynona. Toueunslit https:/m.edsoo.ru/e794dad8
3JIeKTPHYeCKUH 3apsif

48 HanpspKEHHOCTB 3/1eKTPUUECKOTO noss. IMpuHOMn i https://m.edso0.ru/c945 1bee
CyNepHo3ULMK 3/1eKTPUYeCcKUX 1ojiei. JIMHUY HanpspKEHHOCTU

49 Pabora cun anexkrpocratrueckoro nojs. IToreniman. PasHocts https://m.edsoo.r/ee5c7673
NIO0TEHLIUA/I0B

50 ITpoBOHUKY U ANS/I€KTPUKH B 3/1eKTPOCTaTHUECKOM IoJIe. https://m.edsoo.ru/3fab6c85
[lusnekTpUdecKasi IPOHUIIAEMOCTh

51 JnekTpoéMKocTh. KoHzieHcaTop https://m.edsoo.ru/3daf6df9

52 OneKTpOEMKOCTb MJIOCKOT0 KOH/leHcaTopa. JHeprust https://m.edsoo.ru/8177e866
3apsDKeHHOTr0 KOH/IeHCaTopa

53 HaﬁopaTopHayf‘paGOTa V3mepeHue 371eKTPOEMKOCTH 1 https://m.edsoo.ru/86cc7f54
KOH/leHcaTopa
[MpyHIuIT eHCTBYS U IPUMEHeHHe KOH/JeHCaTOpOB,

54 KOMUPOBAJILHOTO ammapara, CTpYHHOro IIpuHTepa. https://m.edsoo.ru/57d2f644
DreKTpocTaTHUecKast 3aluTa. 3a3eMyieHHe 31eKTPOrprOopoB
DneKTpUuecKui TOK, yC/I0BUS ero CyllieCTBOBaHUsL.

55 IMocrosiHubi ToK. Crita Toka. Hanpsbkenre. CornpoTuB/ieHue. https://m.edsoo.ru/5f18e57¢
3akoH OMa /71 yyacTKa Lienu
IMocnegoBatenbHOe, TIapasiebHOe, CMeIIaHHOe Coe/JUHeHHe

56 MPOBOZHUKOB. JlabopaTopHast paboTa «VI3y4yeHre CMeLIaHHOTO 0.5 https://m.edsoo.ru/16e1d6f8

COeIMHEHMUSI Pe3KCTOPOB»
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PaboTa 1 MOIHOCTb 3/IEKTPUUECKOTr0 TOKa. 3aKOH [IKoyisi-

57 1 https://m.edsoo.ru/deed7cd5
JleHia
3akoH OMa Zi/1s1 TIOJTHO¥ (3aMKHYTOM) 3/IeKTPHYeCKOH LIeTTH.

58 KopoTkoe 3ambikanue. JlaboparopHast pabora «/3mepenne 3/1C 1 0.5 https://m.edsoo.ru/d27bf8b1
MICTOYHHMKA TOKA U ero BHYTPEHHEr0 CONPOTHBIIEHHSI»

59 'I?EBEPBHLII/I YPOK. KE)‘HTponLHaﬂ ;la60Ta To TemMe 1 1 https://m.edsoo.ru/635d6acd

DnexTpoarHamuKa" / Beepoccuiickasi npoBepouHasi paboTa

60 Ob6o6maroruii ypok «DieKTpoguHaMiKa» / Beepoccuiickast 1 1 https://m.edsoo.rw/9752944d
IpoBepoyHasi paborta
DneKTpOHHasi POBOAUMOCTE TBEP/BIX METa/LIOB. 3aBUCUMOCTD

61 COMPOTHUBJ/IEHUS] METa//IOB OT TeMIlepaTyphbl. 1 https://m.edsoo.ru/9e45fffd
CBepXIIpoBOAUMOCTb

62 D/eKTpuuecKuii ToK B Bakyyme. CBOMCTBA 3/IeEKTPOHHbIX ITYUKOB 1 https://m.edsoo.ru/1756cc11
IToynpoBOHKKY, MX COOCTBEHHAs! ¥ IIPUMeCHast

63 npoBoAuMocThk. CBOMCTBa p—n-Tiepexoja. 1 https://m.edsoo.ru/8caf19d3
[TosTynIpoBOZIHUKOBBIE TIPUOOPHI

64 DneKTpUUeCcKU TOK B PaCTBOPAx U pacIliaBax 3/71eKTPOJIUTOB. 1 https://m.edsoo.rw/2d19db3b
DJeKTPOIMTHYeCKast IUCCOLMALMS. DIeKTPOIi3

65 DneKTprUUecKuit TOK B rasax. CaMoCTOsITeTbHBIN U 1 https://m.edsoo.ru/e95aclce
HecaMoCTOsITe/IbHbIN paspsis. MonHust. IT1a3ma

66 DnekTpruecKre IpUOGOPBI M YCTPOKCTBA M UX TIPaKTHUYECKOe 1 https://m.edsoo.ru/63cedfbe
nipuMeHeHHe. [TpaBu/ia TexHUKM 6e301acHOCTH

67 KonrposbHas E)aGOTa 0 TeMe «DJIeKTPOCTaTHKa. [10CTOSTHHBIN 1 1 https://m.edsoo.ru/858efadd
3/IeKTpUUecKui ToK. TOKM B Pa3NUYHbIX CpPefjax»

68 PesepBHbIii ypok. O6o6maronpii ypok mo temam 10 kiacca 1 https://m.edsoo.ru/d44cf6f4

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 4

11 KJIACC
No KosinuecTBo yaco JteKTpoHHbIe HH(POBbIe

Tema ypoka

JlaTra usyueHust

n/n Bcero KoHTposibHBIe paboThI IIpakTHyeckue padoThI o6pasoBaTe/bHbIE PeCypChI
IMocTostHHBIe MAarHUTHI ¥ MIX B3aUMo/elicTBre. MarHuTHOe

1 rojie. BekTop MarHUTHOW MHAYKUMU. JIMHUM MarHUTHOM 1 https://m.edsoo.ru/dd28af1d
UHIYKLIUU
MarHuTHoOe 110J1e IPOBOJHKKa C TOKOM. OIbIT DpcTeja.

2 N POBOA peTen 1 https://m.edsoo.ru/91ec1665
B3aumozieliCTBHe TPOBOJHUKOB C TOKOM
JlaboparopHast paboTa «/3yueHne MarHUTHOTO MOJISI KATYLIKH

3 paTOpHast p «“By y 1 1 https://m.edsoo.ru/cbb4e22c
C TOKOM»
[leficTBe MarHUTHOT'O TOJIS1 HAa TIPOBOJHKUK € TOKOM. Cuma

4 Awmriepa. JTabopaTopHast paboTa «VIccnefoBaHe JeHCTBUS 1 1 https://m.edsoo.ru/4c792b5c
MOCTOSIHHOT'O MAarHWTa Ha PaMKy C TOKOM»

elicTBHe MarHUTHOTO 110/Is1 Ha JJBIDKYILYIOCS 3apsDKeHHYI0

5 A ABIDKYILLY P y 1 https://m.edsoo.ru/efd1d4f4
vacruiy. Cua JlopeHia. Pab6ora cuibl JIopeHija

6 JneKTpoMarHuTHas MHAYKLUs. II0TOK BeKTOpa MarHUTHOM 1 https://m.edsoo.ru/e89a67f1

naAYKupY. 3JC HHAYKUMY. 3aKOH 3JIeKTPOMarHUTHON
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nHAyKuun Papagest

JlaboparopHasi pabora «cciefoBanue siB/ieHUs
3JIEKTPOMArHUTHON HHAYKLAN»

https://m.edsoo.ru/d6887aeb

WnpyKTUBHOCTD. SIB/ieHue camouHgyKuuu. D/1C

CaMOMHAYKLIHH. BHEPFI/IH MarHMTHOTI'O IT0JIA KaTYLIKH C TOKOM.

BJ'IEKT[)OMHFHI/ITHOE I10/1e

https://m.edsoo.ru/f4353eal

TexHuueckue yCTpOI‘;ICTBa 1 UX NIpMeHeHue: MOCTOsAHHbIe
MarHuThl, 3JIEKTDOMArHUThI, 3/IEKTPOABUI'aTe/1b, YCKOPUTEIHA
3JIEMEHTAPHBIX YaCTHL], MHAYKIIMOHHAA 11e4yb

https://m.edsoo.ru/3eb8de3f

10

O6o06rmarorui ypok « MarHuTHOe TI0/ie. DIeKTPOMarHuTHast
HUHIYKLUS»

https://m.edsoo.ru/3a2fd5b6

11

KonrposnbHast paboTa 1o TeMe «MarHuTHOe 1iosie.
O/IeKTPOMArHUTHas UHAYKLUS»

https://m.edsoo.ru/6de9c327

12

CBobo/iHble MexaHUUecKre KosiebaHusi. I'apMoHuueckre
KosiebaHusi. YpaBHeHHe rapMOHUYECKUX KoJieOaHuit.
IIpeBpalijeH1e SHEPrun

https://m.edsoo.ru/18c5f98f

13

JlaboparopHsas pabora «/ccieoBanie 3aBUCHMOCTH TTePUO/ia
MaJIbIX KoebaHui rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

https://m.edsoo.ru/73d43b2b

14

KonebatenbHbli KOHTYp. CBOOOHBIE 3/IEKTPOMAarHUTHbIE
KosebaHust B /iealbHOM KosiebaTe/lbHOM KOHTYpe. AHA/IOrHs
MeXK/ly MexaHHYeCKUMH U 3JIeKTPOMarHUTHBIMU K0JleOaHUsIMU

https://m.edsoo.ru/a931b8b2

15

®opmyna ToMcoHa. 3aKOH COXpaHeHUs SHePIUH B U/lealbHOM
KosebaTeslbHOM KOHType

https://m.edsoo.ru/a7517812

16

HPGLLCTaB]'[eHI/IE 0 3aTyXarommx KosilebaHusX. BbIHyMEHHbIB
MexaHuueckue KosiebaHusi. PesoHaHc. B]:IHy)KAeHHbIE
3JIGKTDOMAarHuTHbIE KosiebaHust

https://m.edsoo.ru/6ac54bc2

17

IepemenHbI TOK. CHHYCOW/Ia/IbHBIN TIepeMeHHBbIH TOK.
MOoIIHOCTE ITepeMeHHOT0 TOKa. AMIUTTYZAHOe 1
JieficTByIOIIlee 3HAYEHHE CUIIbl TOKA U HaNPSDKEHUST

https://m.edsoo.ru/98fd794e

18

TpaHcdopmarop. [TponsBo/cTBO, Mepesiaua 1 rotpebienne
3/1eKTPUYECKON SHepruu

https://m.edsoo.ru/5b6e7722

19

YCTpOICTBO 1 MPAKTHUECKOe MPUMEHEHHE 3/IEKTPUYECKOT0
3BOHKA, reHepaTopa nepeMeHHOr0 TOKa, IMHUH
3/IeKTporepesay

https://m.edsoo.ru/1bb9e9b1

20

DKOJIOTHYeCKre PUCKU IIPU NPOU3BO/CTBE JIEKTPOSHEPTUHN.
KynLTypa HCII0/Ib30BaHUs 3JIEKTPOSHEPrun B HOBCQ,E[HEBHOI‘/‘I
JKU3HU

https://m.edsoo.ru/f751e3ad

21

MexaHUuecKre BOJIHbI, YCJIOBUSI pacripocTpaHeHust. Ilepuog.
CKOpOCTb pacrpocTpaHeHus U JiMHa BoHbL. [Torepeunsle 1
TIPO/10/IbHbIE BOJIHbI

https://m.edsoo.ru/f66aab18

22

3Byk. CKOpoCTb 3ByKa. I'poMKOCTE 3ByKa. BeicoTa ToHa.
TeM0Op 3ByKa

https://m.edsoo.ru/f344ef71

23

BJ'IEKTPOMHFHI/ITHLIE BOJIHBI, UX CBOICTBa U CKOPOCTb. [Ikana
3JIEKTDOMAarHUTHbBIX BOJIH

https://m.edsoo.ru/f575da87



https://m.edsoo.ru/f575da87
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/1bb9e9b1
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/a7517812
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/d6887aeb

ITpyHIUIIE] paUOCBSI3U U TesleBH/ieHYs1. Pa3BuTue cpefCcTB

24 https://m.edsoo.ru/fae4d6bb
cBsi3u. Pafgposiokanuys

25 KonrposbHasi paborta «KosiebaHusi 1 BOTHBI» https://m.edsoo.ru/51921a96

26 HpHMOJ]I/IHeI/IHoeupaCHPOCTpaHeHI/IE CBeTa B OJHOPOJHOM https:/m.edsoo.ru/ecc67fbd
cpegie. ToueyHbIii HCTOYHMK cBeTa. JIyu cBeTa

27 OtpakeHHe ceera. 3akoHbI oTpakeHHs cBeTa. [TocTpoeHue https://m.edsoo.ru/f93a7£3a
1300paKeHHii B IJIOCKOM 3epKaje

28 Hpe]'IOMJ'IeHI:Ie cBeTa. [TosiHOe BHyTpeHHee OTpa)keHHe. https://m.edsoo.ru/b84d3bce
ITpeie/IbHBII YTO/ IOJHOTO BHYTPEHHETO OTPaXKeHHsI

29 JlaboparopHast pabora «VI3MepeHue MoKa3are/isi IPeloM/IeHHUs] https://m.edso0.ru/63c67a56
CTeK/1a»

30 JIunsel. [TocTpoeHue u3obpaxkeHuii B irH3e. PopMysia TOHKOM https:/m.edsoo.ru/5472dd85
JIMH3BL. YBe/IUYeHHe JIMH3bI

31 JlaboparopHas pabora «/cciemoBanie CBONWCTB H300pakeHui https://m.edsoo.ru/b3a2484b
B JIMH3aX»

3 [Iucriepcus cBeta. CnoxkHBIH cocTaB 6emoro cseta. Liger. https:/m.edsoo.ru/faf 7386
JlaboparopHasi pabora «HabmoeHue JUCIepCUH CBeTa»

33 I/IHT?[JCDGPEHL]HH ceeta. [lndpaxuus ceeta. JudpakLoHHast https://m.edsoo.ru/32d4c656
peléTKa

34 [TonepeuHocTh cBeTOBBIX BOsH. [Tosisipu3anus ceeta https://m.edsoo.ru/673347ce

35 OrnTruecKre NprOOPBI U yCTPOKCTBA U YCIIOBHS UX https://m.edsoo.rw/9f12c94e
6e30M1aCHOr0 MPUMeHEHHsI

36 I'paHuLb TPUMEHHMOCTH K/IaCCHYECKOH MeXaHHKH. https://m.edsoo.ru/b246554b
IMocTynaTtel crelyaJbHON TeOPUH OTHOCHTEILHOCTH

37 OTHOCHUTE/ILHOCTb OJJHOBPEMEHHOCTH. 3amMe/jjleHr e BpeMeHH! 1 https:/m.eds0o.ru/368¢57be
COKpalljeHHe JJIMHbI

38 OHeprus U MMITY/IbC PEIATUBUCTCKON YaCTHLIBI. CB$I3b MacChl https://m.edsoo.ru/cdbadfe
C 3Hepruei ¥ UMITy/IbCOM. JHEprHsi MOKOsI

39 KonrposbHast pabora «Ontrka. OCHOBBI Criel{ia/IbHOW TeOpUn https://m.edsoo.ru/46edc9e2
OTHOCHTEJIbHOCTU»

40 ®DotoHbl. Popmyia [T1aHKa. JHeprusi ¥ UMIYyJIbC HOTOHA https://m.edsoo.ru/eedc67f5

a1 OTKpbITHE U UcciefoBaHue $oTodddexTa. OnbITe! A. T https://m.edsoo.ru/97eab8d4
CroseroBa

0 3akoHsl poTosdexTa. YpaBHeHHe DUHILTEHHA /A1 https://m.edsoo.ru/2e768471
dororddekra. «KpacHas rpanuiia» dportosddexra

43 ,E[afneﬂue ceeta. OmnbiTel I1. H. JlebegeBa. Xumuueckoe https:/m.edsoo.ru/e153c199
JleficTBHe CBeTa

a4 TexHHUeCKHe yCTPOMCTBA U MPAKTHUeCKoe IpUMeHeHue: https://m.edsoo.ru/e3ab6ead
(oTo371eMeHT, HOTOAATUHK, COJTHEUHasi baTapesi, CBETOMO/

45 PenteHye 3a/1a4 10 TeMe «3JJyleMeHTbI KBAHTOBON ONTHKI» https://m.edsoo.ru/fed96bc6

46 Mopgens atoma TomcoHa. OmneiThl Pe3epdhop/a 1o paccesiHuO https://m.edsoo.ru/bad33c76
a-uactuly. [1naHeTapHasi Mofie/lb aToMa

47 IMocrynate! Bopa https://m.edsoo.ru/45ee9829
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48

W3nyueHue u rorsioljeHye (JOTOHOB IIPYU [lepexofie aToMa C
OJTHOTO YPOBHSI SHEpruy Ha Ipyroi. Buspl criekTpoB

https://m.edsoo.ru/2b8a47f1

49

BostHOBBIe CBOFCTBa yacTuL. BomHel e Bpoiins.
KopnyckynsipHo-BosHOBOH fiyanusm. CrIoHTaHHOe U
BBIHY)K/]eHHOE W3/TyyeHue

https://m.edsoo.ru/fa995ab1

50

OTKpbITHE pajroakTHBHOCTH. OnbIThl Pesepdopza 1o
OIpe/ieJIeHHI0 COCTaBa Pa/i0AKTHBHOIO U3/IyUeHHUsI

https://m.edsoo.ru/ae3cad42

51

CaoiicTBa anbda-, 6eta-, raMmma-usnyueHusi. BivsiHve
PaIM0aKTHBHOCTH Ha JKUBBIE OPraHU3MBI

https://m.edsoo.ru/421844c4

52

OTKpBITHE IPOTOHA U HeHTpOHA. VI30Tomel. Anbda-pacnag,.
DJ/eKTPOHHBIN U IO3UTPOHHBIN GeTa-pacraz. I'amMmma-
u3/yueHue

https://m.edsoo.ru/28f5e132

53

OHeprusl CBsI3U HyKJIOHOB B siipe. SIfiepHble peakLiiH.
S1pepHblii peaktop. IIpo6ieMsl, epCreKTUBbI, IKOIOTHUYeCKHe
aCTIeKThI s/IepPHOW SHepreTUKu

https://m.edsoo.ru/66b9f3el

54

DneMeHTapHble YacTULbl. OTKPbITHE MTO3UTPOHA. MeTozb!
HaOJIF0ZIeHNsT ¥ PerMCTpaL{Y /1eMeHTapHbBIX YacTull. Kpyriblii
cron «DyHJaMeHTasbHbIe B3auMo/ieiicTBUs. EAnHCTBO
(hU3HUECKOM KapTUHBI MUDa»

https://m.edsoo.ru/e9fdd819

55

Dramnbl pa3BuTHUs actpoHoMud. [IpuknazsHoe u
MMPOBO33peHUeCcKoe 3HaYeHre acTpOHOMHH. By, 3Bé31HOr0
HebGa. Co3Be3aust, spKye 3BE3/Ibl, TUIAaHEThI, UX BUAUMOe
BwkeHue. ConHeuHasi cucremMa

https://m.edsoo0.ru/47714642

56

ConHuje. ConHeuHasi akTUBHOCTb. VcTounuK sHepruu CosHIla
U 3BE3]

https://m.edsoo.ru/2aeae422

57

3BE3/bl, UX OCHOBHbIE XapAKTEPUCTUKU. 3BE3/[bI [JIABHOM
TI0C/IeZI0BaTe/IbHOCTH. BHyTpeHHee CTpoeHue 3BE3.
CoBpeMeHHbIe TIPe/ICTAB/IEHUS O TIPOMCXOXKIAEHNUH 1 BOJTIOLIMH
CosHIja U 38637

https://m.edsoo.ru/87fe5a43

58

Mieunsiii ITyTs — nHamia I'anakTrka. ITonoxeHre 1 ABMKeHe
CosnHua B 'anakTyrke. 'anakTvky. YEpHbIe ABIPHI B sifipax
ranakTuK

https://m.edsoo.ru/b483a86f

59

BcenenHasi. Pa3beranue ranaktik. Teopusi BosibIoro B3pbiBa.
PenukroBoe usnyueHve. MeTaranakThka

https://m.edsoo.ru/8bdaf7d2

60

HepelueHHble 1po6/1eMbl aCTPOHOMHU

https://m.edsoo.ru/dec5d24b

61

KonrposbHast paboTta «3D/1eMeHTbI aCTPOHOMUU U
acTpoU3NKU»

https://m.edsoo.ru/fb1faeda

62

Ob6o61maroruii ypok. Posb Gpu3KKy 1 acCTpOHOMIM B
9KOHOMMYECKOM, TEXHOJIOTMYECKOH, COLMaNbHOM U 3TUYeCKON
cdepax JesTesbHOCTH YeoBeKa

https://m.edsoo.ru/6b1b47b9

63

Ob6o061maromuii ypok. Pomb 1 MecTo $GH31KH ¥ aCTPOHOMHH B
COBPEMEHHOI Hay4HOM KapTHHe MUpa

https://m.edsoo.ru/2522c6¢f

64

Ob6o6maromuii ypok. Ponb ¢usnueckoli Teopuu B
(HOpMHPOBaHNY MPe/CTaB/IeHUH 0 GU3MUeCKO KapTHHEe MUpa

https://m.edsoo.ru/cfd73796

65

Ob6o61arormi ypok. Mecto ¢pu3rueckoi KapTHHBI MDA B

https://m.edsoo.ru/81ad3288
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001L[eM psifly COBPEMEHHBIX eCTeCTBeHHO-HayUHbIX
TIpe/ICTaB/IeHUH 0 TpUpozie

PesepBHblIii ypoK. MarHuTHoe 1ojie. DJIeKTpPOMarHUTHast

66 1 https://m.edsoo.ru/6e59e3eb
WUHIYKLUS

67 Pe3epBHbI ypok. OnTrKa. OCHOBBI CIelHaIbHON TeopuH 1 https://m.edsoo0.ru/c637b146
OTHOCHTE/IbHOCTH

68 Pe3epHblii ypok. KBaHTOBas ¢r3nKa. DeMeHThl aCTPOHOMUU U 1 https://m.edsoo.ru/324d4c87
acTpoU3UKU
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TMMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSA OCHOBHOM OBPA3OBATEJIBHOM ITPOT' PAMMABI

10 KJIACC

Kop nnposepsiemoro
pe3y/abTara

IIpoBepsieMble NIpeMeTHbIE Pe3yJIbTAaThI 0CBOEHHsI 0CHOBHOI 00pa3oBaTe/IbHO NPOrpaMMBbl CPeHero
o01ero oopazoBaHusa

10.1

JleMOHCTpHpOBaTh Ha IIpUMepax pojb U MeCTo (GU3UKH B POPMUPOBAHUN COBPEMEHHON Hay4YHOM KapTWHBI MHpa, B
Pa3BUTUH COBPeMEHHOH TeXHUKH U TEXHOJIOTUH, B TIPAKTUUECKOM [1esiTe/IbHOCTH JTIOfei

YUuTBIBaTE IPaHMLIBI IPUMEHEHHs N3YUeHHBIX (PM3MUeCKHX MOJesleii: MaTepyasbHast TOUKa, MHepLHalbHas ChCTeMa
orcuéra, abCO/IOTHO TBEP/I0e TeJl0, U/eabHbIi ras; MOJe/N CTPOEHHS Ia30B, )XUAKOCTel U TBEPABIX TeJsl, TOUeUYHbIH
2JIeKTPUYECKUI 3apsifi — MIPU pellieHnH GU3MYecKux 3aau

Pacrio3HaBaTh (pusnyeckue siBjieHUs (IPOL{eCChl) U OOBSICHATL UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-
KVHETHUeCKOM TeOpHMM CTPOEHHsI BelleCcTBa M 3/M€KTPOAWHAMHKM: DPAaBHOMEDHOe U PaBHOYCKOPEHHOe
NpsIMO/IMHEHOe ZIBMKeHHe, CcBOOO/HOe TiajieHHe TeJl, [BWDKEHHE 10 OKPYXXHOCTH, MHepLHs, B3alMOJeliCTBHe
Tes; Auddysus, 6POYHOBCKOe ABW)KeHHe, CTPOEHHe >KHIKOCTeH W TBEPABIX Tesl, U3MeHeHHe 00bEMa Tes MpH
HarpeBaHuy (OXJIAK/|€HWH), TEIUIOBOe DaBHOBecHe, HCIapeHHe, KOHJEHCALWs, IUIaBjeHHe, KpHCTalInd3arys,
KUIeHe, BIaXHOCTb BO3/JyXa, TOBbILIEHHe [aBjeHHs rasa NpU ero HarpeBaHUU B 3aKpPBITOM COCyje, CBSI3b
MesK/ly TIapaMeTpaMU COCTOSIHMSI Tasa B M30MpOLieccax; 1eKTpU3alys Tesl, B3auMOJielicTBHe 3apsifioB

OnucklBaTh MeXaHUuecKoe J[BIDKeHHe, WCIIOMb3ysl (M3uueckue BelMYMHBL: KOOpAUHATA, IyTh, IlepeMelljeHUe,
CKOPOCTb, YCKOpeHHe, Macca Teja, CW/Ia, UMITY/JbC Teja, KWHeTUYecKass SHeprus, IOTeHLManbHas SHeprus,
MexaHWYecKass pabora, MexaHWYecKas MOIJHOCTb; TPU ONMCAHWM TIPaBWJIBHO TPAKTOBaThb (DM3UUECKUH CMBICIT
HCIOJIb3yeMbIX BeJIMUMH, UX 0003HaueHHsi U e/JMHMLIbI, HAXOAUTb (POPMYJIbI, CBSI3bIBAIOLIME AAHHYIO (DH3UUECKYHO
Be/IMYMHY C IPYTUMU BeJIMYMHAMU

OnuchiBaTh KU3yueHHble TeIIOBble CBOMCTBA Tel U TeIUIOBbIE SIBJIEHUs], HCIO/Mb3ys (U3MUeCKHe BeJUUHHBL
JlaBjieHHe Tra3a, TeMIlepaTypa, CpeAHss KUHEeTHUecKas OJHEepPrusi XaoTU4YeCKOTO /IBIDKEHHS MOJIEKYJI,
CpeJiHeKBajipaTUUHasi CKOPOCTb MOJIEKYJ, KOJMYeCTBO TeIUIOThl, BHYTpeHHsisi SHeprusi, pabora rasa,
KO3 ULIMEHT T10/Ie3HOTO AeHCTBHs TeIUIOBOTO JABUTATess; MPU OMMCAHUU NPABUIBHO TPAKTOBaTh (pU3MUeCKU
CMBIC/T HICMOMB3yeMBbIX BeNWYMH, WX 0003HAUeHWs U eAWHHLBl, HAXOAUTb (OPMYJIBI, CBSI3BIBAIOIHE JIaHHYIO
(hU3MUECKYI0 BeJIMYMHY C APYTHUMH BeJIMYMHAM

OnmchbiBaTh W3yueHHbIe 3/1eKTPUYECKHe CBOMCTBA BeIeCTBA W 3/1€KTPUYECKHe sBjeHHs (IIPOLieCChl), UCIOJb3Ys
(u3MUecKye BeJIMUMHBL: /1eKTPUUECKU 3apsij], S/IeKTPHUecKoe T10j1e, HAMpsDKEHHOCTD I10JIsd, MOTeHIIUas, Pa3HOCThb
TOTEHLIMA/IOB; TIPY OMMCAHNH TTPABHIBHO TPAKTOBATh (PHU3MUECKHIT CMBIC/T MCITO/Ib3yEMbIX BEJIMUKH, UX 0003HAYEHHSI
U e/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLLME IaHHYIO (DM3HUYECKYIO BEJIMUMHY C IPYTHUMU BEeIMYMHAMA

aHa/IM3UpPOBaTh (GU3UYECKHUe TIPOLIEeCCHI U SIB/IEHVs], UCIIOIB3Ysl (U3HUeCKHe 3aKOHBI U IPHHLIUITEL: 3aKOH BCEMUPHOT'O
TsaroteHus, I, II u III 3akoHbl HbOTOHA, 3aKOH COXPaHEeHUs] MeXaHUUeCKOW SHepruy, 3aKOH COXpPaHEeHHUsI UMITYJIbCa,
TMPUHLIMI  CYMepro3viUd CWI, TPUHLMI paBHOINPAaBUSl MHEPLMaJbHBIX CHCTEM OTCYETAa; MOJIEKYJISIPHO-
KMHETHUYEeCKy0 TeOpHUIO0 CTPOEHHs BelljecTBa, ra30Bble 3aKOHbI, CBSA3b Cpe/iHel KWHEeTMUeCKOW SHeprud TerioBOro
IBIDKEHUsI MOJIeKy/ll C abCONMIOTHOW TeMIlepaTypoil, TepBblii 3aKOH TEePMOAWHAMHKH; 3aKOH COXpaHeHHs
JIEKTPUYECKOr0 3apsiia, 3akoH KysioHa; TMpuM 3TOM pas3nuyaTh CJIOBECHYH (OPMY/MPOBKY 3aKOHa, €ro
MareMaTHyecKoe BHIDXKEeHHE M YCII0BHs (TPaHHULIbL, 00J1aCTH) IPUMEHUMOCTH

OOBACHATL OCHOBHBIE TIPUHIUIIBI AEI\/‘[CTBI/IH MalllrH, l'[pI/I60pOB 1 TeXHUYeCKUX yCTpOﬁCTB; pa3nyath yC/I0BUA UX
6e30MaCHOr0 MCI0/Ib30BaHMsI B HOBCEAHEBHOﬁ JKU3HU

BBINOHATE SKCIIEPUMEHTBI 110 UCC/Ie/I0BaHNI0 (DM3MUYECKUX SIBJIEHWH U TIPOLIECCOB C HCIIO/Ib30BaHHUEM MPSMBIX U
KOCBEHHBIX W3MepeHHl; Mpu 3ToM (HOpPMy/IUpOBaTh MpobsieMy (3afauy) W rUMOTe3y yueOHOrO 3IKCIEPUMEHTa,
cobKparh YCTAHOBKY M3 IPEJI0XKEHHOr0 000py/0BaHMs], TPOBOJUTE OMBIT U (OPMY/IPOBATh BHIBOABI

10.10

OcCy11jeCTB/IATh MpPsIMbIE ¥ KOCBEHHbIE M3MepeHHs (PH3UUeCKHX BeJIMUHH; PY 3TOM BbIOMpPaTh ONTHUMAbHBINH CrI0co6
M3MepeHHsi ¥ MCII0/Ib30BaTh M3BECTHBIE MeTO/Ibl OLIeHKH NIOTPelHOCTel M3MepeHUi

10.11

UccreoBaTh 3aBUCHMOCTH MeXy (GU3HUYECKUMK BEIMUHHAMU C WCII0/Ib30BAHMEM IPSIMBIX W3MEPEHHH; TP 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, ()MKCHPOBAaTh Pe3yJbTaThbl MOJIYUYEHHOH 3aBUCHMOCTH (M3MYECKHX BEJMYMH B BUJE
Tab/ML] ¥ rpaUKOB, [e/1aTh BBIBO/bI IO pe3y/IbTaTaM UCC/Ie/J0BaHMUs

10.12

Cob6smosaTh mpaBuia 6e30MacHOro TpyJa MpH MPOBEJEHHH HCC/Ie[0BAHUM B paMKax yueGHOro SKCrepUMeHTa,
yueGHO-KCCIej0BaTe/IbCKOH W MPOEKTHOH /IeATE/IbHOCTA C KCII0/Ib30BAaHHEM W3MEpPHUTENbHBIX YCTPOHCTB U
Js1abopaTopHOro 060pyZ0BaHHUsI

10.13

PemraTh pacuéTHbIe 33/ja4H C SIBHO 3a/IaHHOM (pU3MUIecKOl MOZIe/blo, UCH0/Ib3ys (pHU3MdIecKre 3aKOHBI M TPUHLVIIG;
Ha OCHOBe aHa/Iu3a yCJIOBUS 33/laukl BbIOMPATh (PU3UUECKYIO MOJEIb, BbIE/ATE (QH3HUeCKHe BeTMYUHBI U QOPMY/IbI,
HeoOXoauMble /7151 e pellieHHs], TPOBOUTL PACUETHI U OL|eHUBATh PeaybHOCTh I0/Ty4eHHOro 3HaueHus (u3nueckon
BeJTUUMHBI

10.14

PerlaTh KauecTBeHHbIE 3ajauy: BbICTPpAUBATh JIOTUYECKU HEINPOTUBOPEUUBYIO LIETIOUKY paCCy)K,ELEHI/Iﬁ C OHOpOﬁ Ha
H3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU U (bPIBPI‘IeCKI/Ie SBJIEHUS

10.15

HWcrone30BaTe TIpM  pellleHWM yueOHBIX 3a7lau COBpeMeHHble WH(OpPMALIOHHBblE TEXHOJIOTUM A/ TIOMCKa,
CTPYKTYPUPOBaHUsl, UHTepIIpeTalluy U Npe/cTaBieHnst yueOHOH ¥ Hay4YHO-TIOMY/ISIPHOM MH(OPMALH, TOTy4eHHON
13 Pa3/IMYHbIX NCTOYHHKOB; KPUTHUYECKH aHATM3HPOBaTh [0JyYaeMyr HH(OPMAL{HI0

10.16

[IpyBOAUTE TIPHUMephbI BK/IaJa POCCHHCKMX U 3apyOeXXHbIX YUEHBIX-(DM3HMKOB B pa3BUTHE HAyKH, OOBsCHeHHe
IPOL[eCCOB OKPY)KAIOII[ero MUpa, B Pa3BUTHE TEXHHKU U TeXHOJIOTHH

10.17

Vcronp30BaTh TEOpETHUECKHE 3HAHHs 10 (HM3UKe B MOBCEAHEBHOM XKM3HU [Ajisi obecrieueHusi 6€30MacHOCTH TIpH
obpamienny ¢ mpubopaMH M TeXHUYECKHMMM YCTPOWCTBAMH, /Il COXPAHEHWs 37I0POBbsS M COO/IOZIeHHs HOPM
9KO0JIOTMUeCKOro NOBe/IeHNsi B OKPY>KalolLleit cpefie

10.18

PaboTaTk B rpymIie C BHITIOJHEHHEM Pa3/NUHBIX COLMAIBHBIX POJIe, M/IaHUpOBaTh paboTy rPYIIb, PalliOHaNbHO
pacrpefiesisiTh 00513aHHOCTH U [UIAaHUPOBATh JlesiTeJIbHOCTh B HECTAH/ApPTHBIX CHTYaL{siX, afleKBaTHO OL|eHWBATh
BKJ/Ia/] K&XK/JIOTO U3 YYaCTHHUKOB T'PYTINbI B pellleHre pacCMaTpHBaeMoii mpobieMsl




11 KJIACC

Kop nnposepsiemoro
pe3y/abTara

TIpoBepsieMble NPeAMETHBIE Pe3y/IbTaThl 0CBOCHHS OCHOBHOI 06Pa30BaTe/IbHOM MPOrpaMMbI CpPeHEro
o0uiero o6pasoBaHus

11.1

[leMOHCTpHpOBaTh Ha IpUMepax POk U MecTo (U3MKU B ()OPMHUPOBAHMM COBPEMEeHHOW Hay4YHOI KapTHHBI MHpa, B
PasBUTUM COBPEMEHHOW TeXHWKU M TeXHOJIOTHH, B TIPAKTUUYECKOH /leATe/IbHOCTHU JTo/iel, L{eJIOCTHOCTb U eJUHCTBO
(hu3ryeckol KapTHHBI MUpa

YuuThIBaTh IpaHULIbI IPUMeHeHUs] U3yueHHBIX (U3MUYeCKUX Mojellell: TOUeUHbIH 3/1eKTpuuecKUil 3apsi, sjepHas
Mo/ieJIb aTOMa, HYKJIOHHAst MOJie/Tb @aTOMHOTO siipa TIPY pelleHnH (pU3NIecKrx 3aad

PacriosHaBaTe (u3Mveckue siBjeHUs (MIPOLiECCh) W OOBSCHATH MX HAa OCHOBE 3aKOHOB 3/1€KTPOJMHAMUKHA M
KBaHTOBOM (M3MKU: 3/1eKTpHUecKasl IPOBOAVMOCTD, TEIUIOBOE, CBETOBOE, XMMHIUYeCKoe, MarHUTHOe [IeHCTBHS TOKa,
B3alMO/Ie}CTBHe MarHUTOB, 3/1eKTPOMarHWTHas MHAYKLYS, [eficTBUe MarHUTHOTO I0/1sl Ha NPOBOJHUK C TOKOM U
JBWKYLIMNCS 3apsifi, 3/IeKTPOMAarHUTHble Ko/nebaHWs ¥ BOJIHBL, IPSIMOJIMHEHHOe pacrpoCcTpaHeHHe CBeTa,
OTpa)keHWe, IIpeJioMeHHe, UHTepdepeHWs, Jubpakiys W MOMApH3alys CBeTa, [JUCHEpCHs CBeTa,
totoanextpryeckuii 3ddekt (hoTo3ddexT), cBeTOBOe AaB/ieHHe, BO3HUKHOBEHHE JIMHEHYaTOro CreKTpa aToma
BOJIOPO/Ia, eCTeCTBEHHAs! U UCKYCCTBEHHas! pali0aKTUBHOCTb

OnucelBaTh U3y4eHHble CBOMCTBa BelllecTBa (9/1eKTpUUeCKHe, MAarHUTHble, ONTHYECKUe, 3/1eKTPUUECKYIO
TIPOBOAXMOCTD Pa3/INYHBIX CpPejj) U 3/1eKTPOMarHUTHbIe SIBJIEHUs (TIPOLeCCh), UCHO/b3ys (GH3UUeCKHe BeTMIUHbL
5/IeKTPUYeCKUI 3apsifi, CWIa TOKa, 3/1eKTpUuYeckoe HarpsbKeHHe, 3/IeKTpUUYeckoe COMNpOTUB/IEHHe, Da3sHOCTb
noteHuuanos, D/IC, paboTta TOKa, MUHAYKLHsS MarHUTHOTO MOJsA, CHia Awmrepa, cuia JIopeHLa, WHAYKTUBHOCTh
KaTyILIKH, SHEPrHst 3/IeKTPUUECKOr0 ¥ MarHUTHOTO T10Jield, Tepro/, U YacToTa KosebaHui B KosiebaTe/IbHOM KOHTYPe,
3apsf M CHla TOKAa B Tpoljecce TIapMOHWYECKHMX 371eKTPOMarHUTHBIX KosebaHWi, (oKycHoe paccrosHue W
OITUYecKas CW/a JIMH3bI; TIPU ONKCAHWK NPaBUILHO TPaKTOBaTh (PU3MUYECKUI CMBIC/ UCIIONb3yeMbIX BETUUHMH, UX
0003HaueHuss U eJVHULBI; yKa3blBaTb (HOPMYJIbI, CBSI3bIBAIOLIME JAHHYI0 (DU3MUECKYI0 BeJMUMHY C [PYTUMHA
BeJIMUMHAMU

OmnuchiBaTh H3y4eHHble KBAaHTOBbIE SIBJIEHWsI U IIPOLIECCHI, HCIIONB3ysl (GH3WYeCKHe BeTWYHHBL CKOPOCTb
5/1eKTPOMarHUTHBIX BOJIH, /JIMHA BOJIHBI M YacTOTa CBeTa, SHePrust U UMILy/IbC (OTOHA, Mepuoj Mojypacnasa,
SHEPrusl CBSI3U aTOMHBIX sifiep; IPU ONMCAHUM IIPaBWJILHO TPakKTOBaTh (U3WUYECKUH CMBIC/I HCIIOIb3yeMbIX
Be/IMYMH, UX 0003HaueHUsI U eUHULIBI; YKa3bIBaTh GOPMYJIbI, CBSI3bIBAIOIIME AaHHYIO (HU3NYECKYIO BeUUHHY C
JPYTMMH BeJIMUMHAMUY, BBIUMC/ISATh 3HauUeHue (hU3u4yecKoi Be/M4YrHbI

Ananu3upoBath (U3MYECKHe TNPOLIECCHl U SIBJIEHUS], UCIIONB3ysl (U3MUeCKHe 3aKOHBI M NPHHLMIBL 3aKoH OMa,
3aKOHBI [OC/Ie/J0BaTe/IbHOTO M Tapajule/IbHOrO0 COefMHEHUs] NMPOBOJHMKOB, 3akoH J[hkoyns — JleHIja, 3aKoH
3/IEKTPOMArHUTHON MHAYKLIMK, 3aKOH MPSIMOJIMHEHOTO pacripoCTPaHeHH s CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI
TIpeIoMJIEHUsI CBeTa, ypaBHeHHe OWHIUTelHa [/ (oTo3(deKTa, 3aKOH COXpPaHEHHUs SHEPrUHM, 3aKOH COXPaHeHUs
HMITy/IbCa, 3aKOH COXPaHEeHWs 3JeKTPUYeCcKOro 3apsifia, 3aKOH COXPaHEeHHsl MacCOBOTO YMCJ/Ia, MOCTy/naTsl Bopa,
3aKOH PaJIMOAKTHBHOTO pacra/a; Mpy 3TOM pasjMyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BbIpa’KeHHeE U yC/I0BUsI (TpaHULbl, 06/1aCTH) MPUMEHUMOCTH

OrnipefienATh Harpap/jieHHe BeKTOpa MHIYKLMM MarHUTHOTO MOl NPOBOJHMKA C TOKOM, CH/IBI AMIlepa W CHJIbI
JlopeHua

CTPOI/ITL 1 OIKChIBATh I/I306pa)KeHI/I€, CO3/jaBaeMoe IIJIOCKHMM 3€pKaJioM, TOHKOM JINH30MU

BBINO/HATE SKCIIEPUMEHTBI 110 MCCIe/J0BaHUI0 (PU3MUECKUX SBJIEHUH M MPOLECCOB C HCIO/Ib30BAHHUEM TPSIMBIX U
KOCBEHHBbIX W3MepeHHH; Mpu 3ToM (OpMyIHpoBaTh MpobsemMy (3a7ady) U THIOTe3y yueOHOro 3KCIepUMeHTa,
cobupaTth YCTAaHOBKY M3 MPE/IOXKEHHOT0 000py/{0BaHMsl, TPOBO/UTE OMBIT U ()OPMYIPOBATh BHIBOABI

11.10

OcCy1iecTB/ATh NPsIMbIE ¥ KOCBEHHBIE M3MepeHHs (PM3UUeCKUX BeJIMUKH; NIPY 3TOM BbIOMpPaTh ONTHMA/bHbINA CII0C00
M3MepeHHs] U MCII0/Ib30BaTh M3BECTHBIE METO/Ibl OLIeHKH NIOTPellHOCTeld U3MepeHUi

11.11

UccnenoBaTe  3aBUCHMOCTH  (PU3MUECKMX BEJIMYMH C HCIOJIb30BAHWEM TMPSIMBIX HM3MEPEHWH; TP 3TOM
KOHCTPYHPOBAaTh yCTaHOBKY, (MKCHPOBATh Pe3yJbTaThbl MOJYUYEHHON 3aBHCHMOCTH (PM3MYECKMX BEJIMYMH B BHJE
Tab/IML] ¥ rpaUKOB, [e/1aTh BBIBO/BI 10 pe3y/ibTaTaM UCC/Ie/J0BaHMs

11.12

Cobutogath npaBusia 6e30MacHOro Tpy/a Mpy MpOBeAEeHUM UCC/Ie[OBAHUM B PAMKax yyeGHOrO KCIIEepUMEHTA,
yueOHO-MCC/Ie[OBaTe/IbCKOW M MPOEKTHOM /leATeNbHOCTH C HCIO/b30BaHUEM W3MepUTeNbHBIX YCTPOWUCTB U
s1abopaTopHoro 060pyj0BaHus

11.13

PemraTh pacuéTHbIe 3a/lauy C SIBHO 33/JaHHON (M3HUEeCKO MOJeNbIo, UCIIONb3ysl (pr3HUecKre 3aKOHBI U TIPUHLVIIL;
Ha OCHOBe aHa/Iu3a yCJIOBUS 3a/laukl BbIOMpATh (PU3NUECKYIO MOJE/Ib, BbIJEATE (QH3HUUeCKHe BeTMYUHBI U QOPMYIbI,
HeoOX0MMble /715l e€ pelleHus], IPOBOJUTL PACUETHI U OLIEHMBATh PealbHOCTh MOIyUeHHOr0 3HaYeHusl (pU3NUecKon
BeJTNUMHBI

11.14

PerniaTh KauecTBeHHbIE 3aJauU: BbICTPAMBATh JIOTUYECKH HEINPOTHUBOPEUMUBYIO LIETIOUKY paccy)K,quHﬁ C OHOpOﬁ Ha
H3y4yeHHbIe 3aKOHbI, 3dKOHOMEPHOCTU U Q)HBH‘JECKHE SABJI€HUs

11.15

HWcrone30BaTh TIPH  pellleHUH yueOHBIX 3a7j@ad COBpPeMeHHble WH(OPMALMOHHbIE TEXHOJIOTHH JJIS TIOWCKa,
CTPYKTYPUPOBaHHUsl, UHTePIPEeTaLy 1 Mpe/CTaB/leHus1 yueOHOM 1 HayyHO-NOMYJISIPHOM MH(OPMALH, 10Ty4eHHON
13 Pa3/IMYHbIX NCTOYHHKOB; KPUTHYECKH aHATM3HPOBaTh M0yYaeMyH0 HHGOPMALHI0

11.16

00BSICHATH TPUHLIUIBI JefCTBHS MallliH, IIPUOOPOB M TEXHUUECKUX YCTPOICTB; pas/IMyaTh yCJI0BUs X Oe30MmacHOro
HCIIOTb30BaHMs B OBCeIHEBHON JKU3HU

11.17

[TpyBOAWTE TIpHUMeEpPBI BKJIaZla POCCHUICKHAX ¥ 3apyOEXHBIX YUEHBIX-(M3MKOB B pasBUTHe HayKW, B OOBbsICHEHHE
TIpPOLIeCCOB OKPY’KaloLero Mrpa, B pasBUTHe TeXHHKU U TeXHOIOTUI

11.18

Hcronp30BaTh TeOpeTHYECKHe 3HaHHS MO (H3VKe B TIOBCEJHEBHOM XM3HH s obecrieueHus 6e3omacHOCTH Tpu
obpaiiennn ¢ npubopamy M TeXHUYECKHMMM YCTPOWCTBAMH, JIsi COXPAHEHWs 370pPOBbs M COO/IIOZieHHs HOPM
9KOJIOTMYECKOro [I0BeJIeHNsi B OKPY’KalolLileit cpesie

11.19

PaboTarh B rpymnme C BBIIOTHEHHEM pa3/IHYHbIX COLMA/IBHBIX pOJieH, IIaHUPOBaTh pabOoTy IPYIIbL, pPalMOHAIBEHO




pacrpe/ieisTe 06513aHHOCTH 1 I/IaHMPOBATh JlesATe/IbHOCTh B HECTAHJAPTHBIX CUTYaL|UsiX, afleKBaTHO OL|eHHBATh BK/IA[,
Ka&K/[OT0 W3 YYAaCTHUKOB I'PYIITHI B PellleHHe pacCMaTpUBaeMOH po0ieMsl




ITIPOBEPAEMBIE 3JIEMEHTBI COJEP)XAHUA
10 KJIACC

Kop,

pasgena Kop nposepsiemMoro 3/1eMeHTa IIpoBepsieMble 3/1eMeHThI CO/iePXKaHUA

DOU3NKA 1 METOZbI HAYYHOI'O [TO3HAHUWA

dusyka — Hayka o npupofie. HayuHble MeTO/bl TO3HAHUs OKpPY’Kalolliero
1.1 mupa. Ponb 3kcnepyMeHTa M Teopud B TIpOLleCCe I03HAHMs IPUPOABL.
OKCIIepUMeHT B (U3MKe

MogenvpoBanie (GU3MUYeCKUX SIBJIEHWH M mporieccoB. HayuHble THITOTe3EI
@dusnuecKde 3aKOHBI M TeOPUH. ['paHMIBI TIPUMEHMMOCTH (DH3HMUECKHX
1.2 3aKOHOB. IIpuHIMI COOTBeTCTBUsA. Posib 1 MecTo ¢u3vKu B (hOpMUPOBAHUN
COBpeMeHHOW Hay4yHOH KapTWHbI MHpa, B IIPaKTHUECKOH [esTelbHOCTH
Jiopen

2 MEXAHUKA

KNMHEMATUKA

MexaHuueckoe [JBibkeHHe. OTHOCUTE/IBHOCTb MEXaHUUEeCKOrO [JBIKEeHHs.
Cucrema orcuéra. TpaekTopusi

ITepemelrjeHHe, CKOPOCTb (CpefiHsisi CKOPOCTb, MTHOBEHHas CKOPOCTb) M
2.1.2 YCKOpeHHe MaTepHaabHOM TOUKH, UX TPOEKIIMH Ha OCH CHCTEMbI KOOP/HHAT.
CroykeHHe TIepeMell|eHH U CJIOKeHHe CKOpocTeit

PaBHOMepHOe M DaBHOYCKOpDeHHOe NpsMO/MHelHoe JBwkeHue. I'padukn
2.1.3 3aBUCHMOCTH KOOD/JMHAT, CKODOCTH, YCKODeHHMs, IMyTH M IepeMeleHHs
MaTepHa/bHOM TOUKU OT BpeMeHU

21 214 CBobo/iHOoe najfieHye. Y cKopeHre CBOOOZHOTrO MajieHust

KpuBonvHeliHoe /iBiKeHre. PaBHOMepHOe /IBIKeHHe MaTepHalbHON TOYKH
2.1.5 10 OKPY>KHOCTHU. YTJI0OBasi CKOPOCTb, JIMHelHasi CKOpOCTh. [Teproy 1 yacTora.
LleHTpOCTpeMUTENBEHOE YCKOPEHHe

TexHuueckre yCTpOMCTBa: CIU/OMETp, ABIJKEHHE CHApsIOB, LiellHble U
peMeHHble nepefjauu

[MpakTiueckue paboTtsl. V3MepeHre MrHOBeHHOW ckopocTu. ccrenoBanue
COOTHOLLIEHUs] MeXX/y TMyTsIMH, NPOK/IeHHBIMU TeJIOM 3a TocJle/joBaTe/bHbIe
2.1.7 paBHble TIPOMEXYTKM BpeMeHU TIpU PpaBHOYCKOPDEHHOM /IBIDKEHUU C
HauyaJbHOM CKOpOCTBIO, pPaBHOW Hymo. V3yueHHe [BIDKeHHs IapHKa B
BSI3KOM JKMKOCTH. VI3yueHue IBIDKeHMs! Tena, 6pOLIeHHOr0 TOPU30HTa/IbHO

JMHAMUKA

IMpuHnun  otHocuTensHOCTH — [amiesi.  Ilepeblid  3akoH — HeroToHa.

221 .
VHepLMa/bHbIe CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [TpUHLMIT CYyTIepro3rLMY CUJl

2923 Bropoii 3akoH HeroTOHa /17151 MaTepranbHOM TOUKH B MHEPLMA/IBHOHN CHCTeMe
- orcuéta (MCO). Tpetuii 3aKkoH Hb0TOHA /|15l MaTepUaIbHbIX TOYEK

224 3akoH BceMHpHOro TsiroteHusi. Cuiaa TspkecTd. IlepBasg KocMuueckast
- CcKOpocTh. Bec Tena

2.2.5 Cuna ynpyrocty. 3akoH I'yka

Cuna tpenus. Cyxoe TpeHue. Cua TpeHHs! CKOJIbKeHHSI M CU/la TPeHUst
2.2 2.2.6 nokosi. Kosddurment tpenus. Crna CONPOTUBIIEHHS MDY JBWKEHUU Tesla B
JKUJKOCTU WU Trase

2.2.7 IMocTynaTesibHOE U BpalljaTe/IbHOE ABMKEeHH e abCoIFOTHO TBEP/OrO TeJia

MOMEHT CuIbl OTHOCUTeNBHO OCH BpallleHus. [lnedo cusbl. YcaoBus

2.2.8 paBHoBecusi TBEpAoro Tena B UCO

TexHuueckue yCTpOﬁCTBaZ TIOAIIMITHUKY,  [BWKE€HHE UCKYCCTBEHHBIX
CIIYTHUKOB

2.2.9

IpakTnueckue paboTel. M3ydeHue [JBWKeHWs Opycka MO HaKJIOHHON
TJIOCKOCTH MOJ, IeMCTBUeM HecKONbKUX CWI. VIccefoBaHue 3aBUCHMOCTU
2.2.10 CHU/I YIIPYrOCTH, BO3HHUKAIOUMX B /le(pOPMUPYeMOl MpyKUHe U Pe3UHOBOM
obpasiie, OT BeJMYMHBI WX Jedopmanuu. ViccrefoBaHWe — yC/IOBHH
PaBHOBeCHUsI TBEP/OTO TeJla, UMEIOLIero 0Ch BpallleHust

2.3 3AKOHbI COXPAHEHNA B MEXAHUKE

I/IMl'[y]'ILC MaTepHafleOﬁ TOUKH, CHUCTEMbI MaTepHUa/IbHBIX TOUEK. I/IMHyfII:C

2.3.1 CU/Ibl U M3MEeHeHHe UMIYJIbCa Tena

2.3.2 3akoH coxpaHeHus umnysbca B MICO. PeakTHBHOe JBIKeHHe

2.3.3 Pabora cubl

2.3.4 MOIUTHOCTb CHJIBI

235 Kunernueckast 9Heprusi MaTepruagbHOM TOUKM. TeopeMa O KHUHETHUECKOH

SHepruu

2.3.6 IToreHManbHas SHeprusi. IToTeHabHas SHeprus YIpyro




neopMUpOBaHHOM MpyXMHbL [loTeHIMa/bHast 3Heprusi Teida BOIM3M
TI0OBEPXHOCTH 3eMJI

[MoTeHupanbHble ¥ HeMOTeHUWajbHble  cuibl.  CBs3b  paboTel
2.3.7 HeroTeHLMa/IbHbIX CU/I C U3MeHeHHeM MeXaHUUeCKOH 3Hepruu CUCTeMBbI TeJl.
3aKOH coXpaHeHUs MeXaHUUeCKOH SHepruu
2.3.8 Ynpyrue v Heynpyrve CTOJIKHOBEHUsI
239 TexHuuecKHe YCTpOMCTBA: [BIDKEHHe pakeT, BOJOMET, Korep, MPY)KUHHbIN
- MUCTOJIET
ITpakTuueckue paboThl. VI3yueHue CBsi3W CKOPOCTeH Te/l MPU HeyNnpyrom
2.3.10 yaape. VccienoBanuie CBsi3u pabOThI CH/IbI C W3MEHEHHEM MeXaHHUUeCKOH
SHEepruH Tesia
3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJVMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU
OCHOBHBIE TIOJIOXKEHHsI MOJIEKY/ISIPHO-KMHETHUeCKOM Teopuu. BpoyHoBckoe
3.1.1 nBwkende. udoysus. Xapakrep IBWKEHHs U B3aMMOJEHCTBHS YaCTHI]
BelljecTBa
312 Mogen CTpoeHHs! Ia30B, XKUJAKOCTeH 1 TBEPABIX Tel U 00bsICHEHHe CBOICTB
B BellleCTBa Ha OCHOBE 3THX MoJesei
3.1.3 Macca monekys. KonnuectBo BenjectBa. [ToctosiHHast ABorazipo
314 TennoBoe paBHOBecue. Temmeparypa u eé nusmepenue. Illkana TemnepaTyp
o Lenbcust
31 315 Mogens ugeanbHoro ras3a. (OCHOBHOe ypaBHEHHe  MOJIEKYJISIPHO-
: o KUHeTHYeCKOH TeOpHUH H/jealbHOTO rasa
316 AbGcomoTHasi Temriepatypa Kak Mepa CpefHell KMHEeTHYeCKOW 3Hepruu
o TeIIOBOro JBMKeHMs1 yacTul] rasa. I11kana remnepatyp KenbsuHa
3.1.7 YpaBHeHue KraneiipoHa — MeHjeneeBa. 3akoH [lanbToHa
318 l'asoBble 3aKkoHbL. [3ompolieccbl B HAealbHOM Trase C IOCTOSHHBIM
o KOJIMYECTBOM BelllecTBa: M30TepMa, U30X0pa, n3obapa
3.1.9 TexHHUYeCKHe YCTPOUCTBA: TepMOMeTp, 6apoMeTp
IMpaktryeckre paboTel. V3MepeHHe Macchl BO37yXa B K/IaCCHOW KOMHaTe.
3.1.10 WccnepoBaHre 3aBUCUMOCTH MeX/ly NTlapaMeTpaMU COCTOSIHUSI pa3peXkKeHHOro
rasa
OCHOBbI TEPMOJIMHAMUKN
321 TepMoprHamuueckass cucTeMa. BHyTpeHHsiss 3Heprusi TepMOJUHaMHUUYeCcKoH
o CHCTEMBI ¥ C1I0CO0bI e€ H3MeHeHHs!
322 KonnuectBo Temnotl ¥ paboTa. BHyTpeHHsisi 3Heprus OfHOQTOMHOIO
o HJleanbHOro rasa
Buzbl  Teruionepejauu:  TeIUIONPOBOAHOCTb, KOHBEKLMs, H3/yuyeHue.
3.2.3 TennoémkocTe Tema. YjenbHash TeIVIOEMKOCTb — BeljecTBa. Pacuér
KOJIMYeCTBA TelJIOThI IIPU Terulorepesaye
IlepBelii  3aKOH  TepMoAWMHaMUKM. IIpyMeHeHMe IepBOro  3akoHa
3.2 3.24 TepMOJVMHAaMHKH K H3orporeccaM. ['paduueckast WHTepripetanjusi paboThI
rasa
TersioBele ~ MamMHBL.  [IpUHIMNBI  feMCTBUS — TEIUIOBBIX  MAlMH.
3.2.5 [Tpeobpa3oBaHys SHEPIHH B TEIUVIOBBIX MallinHax. KoagduuueHT nonesHoro
neiictus (nanee — KIT/T) TernoBoi Matmubl. Lyika KapHo u ero KITJT
326 BTopo#i 3akoH TepMmoauHamuku. HeoGpaTMMOCTb TIpOLieCCOB B NpUpOje.
o TensioBble iBUraTe . JKOJIOTHUYECKHE MPOOJIEMbI TEII03HEPreTHKH
327 TexHHuecKre YyCTPOMCTBa: JABHraTe/b BHYTPEHHEro CropaHusi, OBITOBOI
- XOJIOAWIbHUK, KOHAULIMOHED
3.2.8 ITpakTryeckre paboThl. V3MepeHue yzie/bHOM TeMIOEMKOCTH
ATPET'ATHBIE COCTOSHIS BEIITIECBA. ®A30BbBIE ITEPEXO/1bI
331 [Mapoo6pa3oBanue u KoHAeHcarust. VicriapeHue u KueHue. Y jeibHast TerioTa
- 11apooOpa3oBaHusl. 3aBUCHMOCTD TeMITepPaTyphl KUIIEHUsI OT JIaB/IeHVsT
3.3.2 ABcCo/0THas! ¥ OTHOCHTeNbHAs BIKHOCTh Bo3Ayxa. HacklieHHbIH nap
333 Tsépgoe Teno. Kpucrammdeckre v aMopdHble Tesa. AHM30TPOIMSI CBOUCTB
13 - Kpucra/uioB. JKugkue Kkpucranibl. CoBpeMeHHble MaTepHasbl
3.34 [11aBeHre ¥ KPUCTA/UIM3ALsl. Y jellbHasi TerioTa IuiassieHus. Cy6mmaryst
3.3.5 YpaBHeHuUe Ter1oBoro bamaHca
TexHuueckre YyCTpOIiCTBAa: THIPOMETP U IICUXPOMETpP, KaJOpUMeTp,
3.3.6 TeXHOJIOTMM TIOJlyYeHHsl COBDEMEHHBIX MarepuagoB, B TOM 4YHUC/Ie
HaHOMAaTepuasoB, U HAHOTEXHOIOTUU
3.3.7 ITpakTHyeckre paboTel. MI3MepeHHe BI&KHOCTH BO3/yXa
4 SJIEKTPOAVHAMUMKA




SJIEKTPOCTATUKA
4.1.1 JneKTpuy3anysi Tes. JeKTpUUecKyii 3apsi. [1Ba Br/ia 31eKTpUUeCKUX 3apsiioB
4.1.2 I1pOBOJHUKH, AU3/I€KTPUKU U NOJYNIPOBOJHUKHU
4.1.3 3aKOoH COXpaHeHMsl JeKTPUUYeCKOro 3apsijia
4.1.4 B3aumogelicTBre 3apsjoB. 3akoH KyrnoHa
415 OnekTpuueckoe rosie. Hanpspk€HHOCTb 3/1eKTpuueckoro mosisi. ITpuHLmn
o cynepnosuiyu. JIMHUY HaNpsDKEHHOCTHU /1eKTPUUeCKOro 11071t
4.1 4.1.6 PaboTa cus 3siekTpoctatiHyeckoro moJist. [ToteHipan. Pa3HOCTb OTEHLMATIOB
417 ITpoBOAHMKM M [AWSMeKTPUKM B IOCTOSIHHOM 3JIEKTPHYeCKOM IOJie.
o [lusnekTpUyeckKasi IpOHUILIAEMOCTh
418 OnekTpoéMKocTb. KoHgeHcaTop. D/1eKTPOEMKOCTh IIOCKOT0 KOHJeHcaTopa.
o DHeprus 3apsPKeHHOT0 KOHJJeHCaTopa
TexHuueckye YCTPOUCTBA: /1eKTPOCKOII, 3JIEKTPOMETP, 3/1eKTpoCcTaTuyecKast
4.1.9 3all1Ta, 3a3eMJ/IeHHe 3J1eKTPONpPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBIN
TIPUHTED
4.1.10 [TpakTryeckre paboThl. V3MepeHHe 3eKTPOEMKOCTH KOHIeHCaTopa
[IOCTOAHHBIN JIEKTPUUYECKHUM TOK. TOKU B PA3JIMUHBIX CPEJIAX
421 YcnoBus CyIIeCTBOBaHMSI TIOCTOSIHHOTO 3JIeKTPUYeCKOro TOKAa. VICTOUHMKH
- ToKa. Cuna Toka. ITocTosIHHBIM TOK
4.2.2 Hanpsbkenue. 3akoH OMa Ji1s yuacTKa Lienu
4.2.3 D/eKTpUUeCKOe COTIPOTHBIeHHe. Y jeJIbHOe CONPOTHUBIEHNE BellleCTBa
4.2.4 INocsiejoBaTe/IbHOE, NTApa/Ie/IbHOR, CMELIaHHOe COeJUHeHre MPOBOJHUKOB
4.2.5 PaboTa 3/1eKTprueckoro Toka. 3akou Jhkoysist — JIeHija
4.2.6 MOIIHOCTb 3/1eKTPUYeCKOro ToKa
3/1eKTpoABIWKyLas cuna (ganee — 3JJC) U BHyTpeHHee CONpPOTHUB/IEHHE
4.2.7 WCTOYHHKA TOKA. 3aKoH OMa Jy1st OJTHOH (3aMKHYTOMH) 3/IeKTPUYeCKOH LIelu.
KopoTkoe 3aMbIKaHHe
408 ONeKTpOHHasi ~ NPOBOJUMOCTb  TBEDABIX  MeTa/VIOB.  3aBUCHMOCTb
42 - COMNpPOTUBJ/IEHUS] MeTa/JIOB OT TeMrepaTypbl. CBepXMpoBOJHMOCTh
4.2.9 J/eKTpUUeCcKui TOK B BaKyyMe. CBOWCTBA 3/1eKTPOHHBIX MYYKOB
4210 IomynpoBOAHUKU. CobcTBeHHass W TIpUMeCHass  NIPOBOJHUMOCTH
o 10JIyIpoBOZIHMKOB. CBO#iCTBa p-n nepexoza. ITo/1ynpoBoHUKOBbIE TPHOOPEI
4211 ONeKTpUUeCcKUil TOK B 3/IeKTPOJIMTaX. OJIEKTPONUTHUecKas JUCCOLMALMS.
- JneKTponu3
4912 OnekTpuueckuil ToK B rasax. CaMOCTOSITe/IbHBIA M HeCcaMOCTOSITe/IbHBII
o paspsz. PasnuuHble TUIBI CAMOCTOSITEILHOTO pa3psifia. MosHus. [11a3ma
TexHuueckue yCTpOMCTBa: amrepMeTp, BOJbLTMETP, PeOCTaT, HCTOUHUKU
4213 TOKA, 3/IeKTPOHAarpeBaTe/bHbIe NIPHOOPEI, 3/IeKTPOOCBETHUTE/IBHbIE TIPHOOPEI,
- TepMOMeTp  CONpPOTHB/IEHHWs, BAaKyyMHbId  [U0J, TEepMHUCTOPHl U
(hoTOpe3ncTopsl, NOYNIPOBOJHUKOBBIM M0/, Ta/IbBAaHUKA
ITpakTiueckue paboTel. M3ydyeHHe CMeIaHHOTO COe/JHEHHsI Pe3UCTOPOB.
4.2.14 Nsmepenne 3/IC WUCTOUHMKA TOKA U €ro BHYTPEHHETO CONPOTUB/IEHMS.
HabsrofieHue 3/1eKTposunsa
11 K/TACC
Kop,
KopmnpoBepsiemoro 3/1eMeHTa IIpoBepsieMble 3/1eMeHThI CO/lepXKaHHs
pasjesna
4 JJIEKTPOAVMHAMUKA
4.3 MATHUTHOE TIOJIE. OJIEKTPOMATHUTHAA MHAYKIUSA
4.3.1 TTocTosiHHbIE MarHUThIL. B3auMojelicTBHe MOCTOSIHHBIX MAarHUTOB
MarHutHoe mosie. Bekrop MarHUTHOM —WHAyKUuW. IIpuHiun
4.3.2 cynepnosuiuy. JluHMM MarHuTHOM uMHAyKuuy. KapTtuHa uHUMM
MarHUTHOM MH/IYKIIMH NOJIsi IOCTOSIHHBIX MarHUTOB
MarHuTHOe 11071e IPOBOAHMKA C TOKOM. KapTHHa /IMHMIA 10711 JITHHOTO
4.3.3 TIpSIMOTO TIPOBOJHUKA M 3aMKHYTOI'O KOJIbLIEBOTO MPOBOJJHUKA, KaTYLIKU
¢ TokoM. OnbIT Jpcresa. BlaumoelicTBIe IPOBOJHUKOB C TOKOM
4.3.4 Cuna Amnepa, eé MOJy/Ib U Harpas/ieHHe
435 Cuna JlopeHna, eé MoAynb U HampaBieHue. [IBUKeHHe 3apsDKeHHOH
o YaCTHLbl B OJHOPOJHOM MarHUTHOM rnosie. Pabota cusbl JIopeHija
4.3.6 SIBjieHUe 3/1eKTPOMarHUTHOM UHAYKLMU
4.3.7 IToTOK BeKTOpa MarHUTHOW MH/YKLIUK
4.3.8 OJ1C MHAYKLMHU. 3aKOH 3/1eKTPOMarHUTHOM uHAyKLmK Papajest
4.3.9 BuxpeBoe »snektpuueckoe mnosne. 3JC WHAYKUMHM B TPOBOJHMKE,
JBIDKYIIeMCsI IOCTYIaTe/IbHO B OJHOPOJHOM MarHUTHOM I10J1e




4.3.10 IIpaBuno Jlenua
4.3.11 VHAYKTUBHOCTD. SIBneHne caMomHAyKUuU. D/1C caMOMHAYKLIUU
4.3.12 OHeprusi MarHUTHOTO M0JIs1 KaTYLIKU C TOKOM
4.3.13 D/eKTPOMarHuTHoe 1oJie
TexHuyeckre yCTpPOWCTBA: TIOCTOSHHbIE MarHWTBI, 37€KTPOMarHWTEL,
4.3.14 9/1eKTpO/IBUrarTe/lb, yYCKOPUTE/IM S/1eMeHTapHbIX YacTWll, HWHAYKLIMOHHas
reyb
ITpakTiyeckue paboThl. M3ydyeHre MarHUTHOTO MOJISI KAaTYIIKK C TOKOM.
4.3.15 WccnenoBanye [efCTBHSI MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.
VccnejoBaHue siB/IeHUs: 371eKTPOMarHUTHOM MHAYKLIMU
5 KOJIEFAHVSA 11 BOJIHBL
MEXAHMYECKUE 1 3JIEKTPOMATHUTHBIE KOJIEBAHUSA
511 KonebarenbHast cuctema. CobozHble KosebaHus. I'apMoHHMuUeckne
o KosiebaHusi. ITeprof, 4acToTa, aMIUIMTY/ia U (a3a KosiebaHui
5.1.2 [py>kKMHHbIA MasgiTHUK. MareMaTHUYeCKUI MasiTHUK
513 YpaBHeHHe  rapMoHMuUecKnx — Kojebanwii. KuHemarmveckoe U
o JIMHaMHYeCcKoe OTMCaHHe KonebaTebHOr0 IBUKEHUs]
IlpeBpaljeHde 3HEpPrUM TpM TapMOHMYECKUX KosebaHusx. Cpssb
5.14 aMIUTMTYZABl  KosiebaHWi WCXOAHOW BEMUUMHBI C  AMIUTATYJAMU
KosebaHMii eé CKOPOCTH U YCKOPeHHs
KonebarenbHbiii KOHTYp. CBOGO/IHBIE 3/IEKTPOMAarHUTHBIE KOjiebaHus B
515 H7lealbHOM KosebaTelbHOM KOHTYpe. Amnanorus Mexzay
o MeXaHMYeCKUMHM M  3JIEKTPOMAarHUTHbIMM  KojiebaHusiMu. DopmyJa
Tomcona
5.1.6 3aKOH COXpaHeHHsI SHePrHH B U/iea/IbHOM KoebaTe/lbHOM KOHTYpe
5.1 517 BoiHy)K/IeHHbIE MexaHWueckKue Kosebanus. Pe3oHaHc. Pe3oHaHCHast
o KpuBasi. BbIHY)K/IeHHbIE 3/IeKTPOMarHUTHbIE KosiebaHwHsl.
5.1.8 [TepemenHbIH TOK. CHHYCOH/IA/ILHBIN [TepeMeHHBII TOK.
519 MOIJHOCTE  TePEeMEHHOr0 TOKa. AMIUIUTY[JHOe U [JIelCTBYHOLIee
o 3HaueHUe CU/Ibl TOKA U HalpsDKeHUs!
Tpanchopmarop.  IIpousBoAcTBO, mepefaya W noTpebiieHue
5110 3/IeKTPUYeCKOM 5Hepru. OKOJOTMYecKHe DUCKH TPH IPOM3BOJCTBE
o 9/1eKTpUYecKoi 3Hepruu. KysbTypa MCNONb30BaHMsl /1€KTPO3HEPTHUU B
TI0BCE/THEBHOM YKW3HU
5111 TexHuuecKue yCTpPOHCTBA: celicMorpad, /1eKTpHUeCKUil 3BOHOK, TUHAN
o 371eKTponepeay
IMpakTryeckre paboTsl. ViccmenoBaHMe 3aBUCHMOCTH IepHOZia MasibIX
5112 KonebaHMI Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Tpy3a.
o VccnepoBaHue TMepeMEeHHOTO TOKA B 1LielMM M3 MOC/e0BaTelbHO
CoeJMHEHHBIX KOH/IEHCATOPa, KaTYIIKK U Pe3rCTopa
MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI
501 MexaH1uecKue BOJIHBI, YC/I0BUSL pacripocTpaHeHusi. Ilepuos. CkopocTh
o pacrpoCcTpaHeHusl U JUIFHA BOJIHBL. [lonepeuHble U MPOJ0JIbHBIE BOJTHBI
5.2.2 VHTepdepeHnust ¥ AUGPaKIYs MexaHHUeCKHUX BOH
5.2.3 3ByK. CKopocTb 3ByKa. ['(poMKOCTb 3ByKa. BbicoTa ToHa. Tem6p 3Byka
DneKTPOMarHUTHbIe BOJIHBL YCJIOBUSI W3/Iy4eHUs 3/IeKTPOMAarHUTHBIX
524 BosH. B3anmHas opueHTaius BekTopoB E, B 1 v B 3/eKTpoMarHuTHOM
BOJIHE B BaKyyMe
52 CBoiicTBa  3/1IeKTPOMArHUTHBIX ~BOJIH: OTpPaKeHWe, MpejoM/IeHue,
525 MoJIsIpU3aLus, nmudpakuus, uHTepdepeHLus. CKopoCTb
3JIEKTPOMarHUTHBIX BOJIH
5.6 Illkana >/1eKTPOMArHUTHBIX BOJH. IIpUMeHeHMe 3/I€KTPOMAarHUTHBIX
o BOJIH B TeXHHKE U ObITY
507 [TpyHIUIIED PaAnoCBsI3N u TeJIeBU/eHUSI. Pagmomnokarust.
o O/eKTpOMarHUTHOe 3arpsi3HeHHe OKpY>Kalolllel cpe/ibl
TexHuueckre yCTpoiicTBa: My3bIKa/IbHbIe VMHCTPYMEeHTBI,
5.2.8 yAbTpa3ByKOBasi [UarHOCTUKa B TeXHUMKe W MeJWLUHe, pajap,
PaJiMOTIPUEMHHUK, TeJIeBU30D, aHTeHHa, Tesiedhod, CBU-neub
5.3 OIITUKA
531 IIpsimonuHeiiHOe pacnpocTpaHeHUe CBeTa B OJZHOPOAHOI cpepe. Jlyu
- CBeTa
53 OtpakeHre CBeTa. 3aKOHbI OTpaykeHus1 CBeTa. [locTpoeHvie M300paKeH it B
- TUVIOCKOM 3epKasie
5.3.3 ITpesiomrieHrie cBeTa. 3aKOHBI Ipe/IoM/IeHVsT CBeTa. ADCOJIIOTHBIN ITOKa3aresb




TIpeJIOMJIeHUSA

TTonHoe BHyTpeHHee oTpakeHve. [1pe/ie/IbHBIN Yo/ TIOJIHOTO BHYTPEHHEro
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OTpaKeHUsI
5.3.5 [Jucnepcust cera. CiioxHbIH coctas besoro ceta. Lget
Cobupatoie u pacceuBaroiiue JuH3bl. ToHkas uH3a. DoOKycHOe
536 pacCTOsiHHe ¥ ONTHYecKass CHIa TOHKOH JiH3BL [locTpoeHue
- n300pakeHNH B COOMpArOIMX M paccerBaOMX /uH3axX. Popmysa
TOHKOM JIMH3bL. YBeIMUeHNe, JaBaeMOe JIMH30M
5.3.7 IIpesenbl NPUMEHUMOCTH reOMeTPUYECKOW ONTHUKH
Wnrepdepeniuss  cBeta.  KorepeHTHble — WCTOYHMKU. Y C/IOBUS
5.3.8 HaO/MoZleHUsT MakCMMyMOB ¥ MHHHMYMOB B HHTepdepeHLOHHON
KapTHHe OT /IBYX CHH(a3HBIX KOrepeHTHbIX HICTOUHHKOB
Iudpakius cBeta. [udpakiMoHHas pelIéTKa. YCIoBue HabJoeHus
5.3.9 [JIaBHBIX MaKCHMMyMOB IIpY MaJleHMd MOHOXPOMaTHUUeCKOro CBeTa Ha
JU(PAKLMOHHYIO PeILETKY
5.3.10 [Nosisipy3anus cBeta
TexHuueckue ycTpoiicTBa: OUKHM, Jiyna, (oroarnmapart, NPOeKLMOHHBIH
5.3.11 anrnapat, MUKPOCKOII, TeJeCKOI, BOJIOKOHHasi ONTHKa, JU(PaKLHMOHHAS
PeLIeTKa, TOJISPOUL
ITpaktnyeckre paboTbl. lI3MepeHne TIOKa3aTesst  MPeIOMIIEHHS.
5.3.12 UccnenoBaHve CBOMCTB u300pakeHWid B juH3aX. Habmopenue

JUCIepCcru cBeTa

3JIEMEHTBI CHELIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

6.1

I'paHuLIbl MPUMEHMMOCTH K/IaCCUUeCKON MeXaHUKHU. ITocTynaTel Teopun
OTHOCHUTe/IbHOCTH: MHBAPUAHTHOCTb MOZYJ/ISI CKODOCTH CBeTa B BaKyyMe,
TIPUHLMI OTHOCHTELHOCTH DHWHIITeHHA

6.2

OTHOCHTE/IBHOCT ~ O/JHOBPEMEHHOCTH.  3aMejjieHHe BpEMEHH U
COKpallleHHe JUTHHEBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOJHON YaCTHIIBI

6.4

CBs13b MacChl C HEprueil ¥ MMITy/IbCOM CBOOOZAHON YacTHLIbl. DHEprust
TI0KOsI CBOOOZIHOW YaCTHLIbI

KBAHTOBASA ®U3MKA

7.1

3JIEMEHTHI KBAHTOBOM OIITUKHU

@oronbl. Popmyna IlnaHka cBsi3U 3Heprud (OTOHA C €r0 YaCTOTOH.
OHeprusi ¥ UMIyJIbC GOTOHA

OtkpeITHe U uccaefoBande ¢oTodddexra. Ombitel A.I'. CroseToBa.
3akoHkbl poTosaddexTa

YpaBHeHue OiiHmTeliHa J7s  QoTo3ddekra. «KpacHas rpaHuLia»

tdororddekra

7.1.4

[asnenue ceeta. Onbitel [1.H. JlebegeBa

7.1.5

Xumuueckoe ,ELEP’ICTBHE CBeTa

TexHUUeCKHe YCTPOMCTBA: (POTO3/IEMEHT, (OTOAATUKMK, COTHEUHAst
6aTapesi, CBETOAMO/

7.2

CTPOEHUME ATOMA

7.2.1

Mopene atroma TomcoHa. OribiThl Pesepdop/a no ucciiejoBaH1o
cTpoeHusi aToMa. IlnaHeTapHasi MoZie/Ib aToMa

7.2.2

IMoctynatel Bopa. M3nyueHue u morsoiieHre (GpOTOHOB MpH Tepexojie
aToMa C OZJHOTO YPOBHsI HEpPruy Ha Jpyrod. Bugpl criektpos. CrieKTp
YPOBHel SHepruu aToMa BOZI0po/ia

7.2.3

BonHoBble cBoiicTBa uactull. BonHel ge Bpoitnsa. KopmyckynspHo-
BOJIHOBOH AyanusMm. /Indpakiiys 31eKTPOHOB Ha KpUCTalIax

7.2.4

CroHTaHHOe M BBIHY)KJEHHOE H3/lyuyeHHe. YCTPOWCTBO W TPHHLUI
paboThI J1azepa

7.2.5

TexHUYecKHe YCTPOICTBA: CrIeKTpalbHbINA aHa/u3 (CrIeKTPOCKom), jasep,
KBaHTOBBIHM KOMITBIOTED

7.2.6

[Mpaktrueckue paboTbl. HabsroieHre TMHeHYaToro CrekTpa

7.3

ATOMHOE A1PO

7.3.1

METO/:[I:I Ha6]'II-O,£[EH]/IH Y perucrpanyun 371eMeHTapHbIX YaCTHUL]

7.3.2

OTKpbITHE paAnoaKTHBHOCTH. OmnbiTel Pesepdopzsa Mo orpefeseHuto
COoCTaBa paJji0aKTUBHOTO u3nyueHus. CBoiictBa anbda-, Gera-, ramma-
Y3/ydeHyst. BiuisiHYe pafiioaKTHBHOCTH Ha YKUBBIE OPraHU3MBI

7.3.3

OrTKpbITHE TIPOTOHA M HeliTpoHa. HykinoHHast mogesns sifpa [etisenbepra
— VBaHeHKo. 3apsj siapa. MaccoBoe yncio siipa. Visorons!

7.3.4

Anba-pacriafi. JyIeKTPOHHBIM M TIO3WTPOHHBIN Oera-pacmag. I'amma-




y3nydyeHre. 3aKOH PaIi0aKTHUBHOIO pacrazia

7.3.5 DHeprusi CBsi3W HYKJIOHOB B sijipe. SInepHeble cusbl. [ledeKT Macchl spa
7.3.6 AnepHble peakuuu. JlesieHue U CUHTe3 sifiep
737 SlnepHblii peaktop. TepmosiiepHblid cuHTe3. I1po61eMbl U MepCreKTHBbI
- siIePHOM SHEpPreTUKU. JKOJIOTHUeCKHe aCleKThl si/1epHOM SHepreTUKU
738 DsneMeHTapHble uacThlpbl. OTKpbITMEe MO3UTPOHA. PyHAaMeHTasbHbIe
- B3aNMOZeHCTBUS
739 TexHuueckue yCTPOMCTBa: AO3UMeTP, Kamepa BumibcoHa, sijepHbIH
- peaxTop, aroMHasi 6omba
7310 ITpakTnyeckre paboThl. ViccefoBaHWe TPEKOB UaCTHI] (IO TOTOBBIM
- ¢oTorpadusim)
3JIEMEHTBI ACTPODPU3MKN
8.1 By 3Bé3gHoro Heba. Co3Be3aus, sipKve 3BE3[bl, IUIAHETH, UX BUAUMOe
i JIBIDKEHUEe
8.2 ConHeyHas cucreMa. I1naHeTel 3eMHOl rpynmsl. [11aHeThI-TUTaHTHI U UX
) CITyTHUKY, Kap/IUKOBbIe I71aHeTbl. Masble Tesa Co/lHeUHOH CUCTeMbL
8.3 CosHle, dpoTocdepa u atmocdepa. CostHeyHasi aKTUBHOCTb
8.4 Vicrounuk sHepruu CosHLa U 3BE3]
3Bé3/lpl, WX OCHOBHblE XapaKTePUCTHKM: Macca, CBETHMOCTb, Dafyc,
85 TemriepaTypa, WX B3aWMOCBs3b. [lparpamMma «CIIeKTpasbHbId K/acC —
’ CBETUMOCTb». 3BE3/IbI ITIABHOH I10C/Ie0BATE/ILHOCTH. 3aBUCHMOCTh «Macca
— CBETUMOCTb» 151 3B83/] I7IaBHOM [T0C/Ie/IoBaTe/IbHOCTU
8.6 BHyTpeHHee cTpoeHue 3Bé37l. CoBpeMeHHble Tpe/iCTaB/IeHUs] O
) TIPOUCXOK/IEHNH U 3Bo/MoLY CoJIHLIA U 3BE3/1. DTarlbl )KU3HU 3BE3/]
Mieunslii Iyt — Hawa "anaktuka. CrivpanbeHas cTpykTypa ["anakTuky,
8.7 pacripejienieHue 3BE3fl, rasa v nouin. IlonoxxeHnue u gswkeHne ComHia B
TanakTuke. IT10ckas U cheprueckas noAcuctTemMbl 'aakTHKA
8.8 Tuns! ranaktuk. PaguoranakTvkyd M KBasapbl. UépHble JbIpbI B sipax
) raaakTuK
BcenenHasi. Pacumpenue BcenenHoil. 3akoH Xa66ma. Pasberanue
8.9 rajakTuk. Bospact u pazsuyc BceneHHoii, Teopusi Bosblioro B3pbiBa.
Moygens «ropsiueld BceneHHo». PeslikTOBOE M3TyUeHne
8.10 MaciirabHast cTpyktypa BcenenHoil. Mertaranaktika. HepelnéHHbie

11po6J1eMbl aCTPOHOMUH







