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HanHasi pabouasi mporpamMma 6a3upyeTcsi Ha aBTopckoii mporpamme KacesiHoBa B.A. « PU3MKA 10-11 kace» (nmpodubHbIA YPOBEHb), COOTBETCTBYIOLIEM
TIPUMEpPHOU TIporpamMme cpefHero (ToJsiHoro) obilero obpa3oBanust mo ¢usmke (mpodunbHBIA ypoBeHb 10-11 Kmacchl) U CTaHAAPTY CpefHero (ITOTHOTO)
ob11ero o6pasoBanus 1o Gu3rKe Ha MPOGUILHOM ypOBHe, paccunTaHHOW Ha 170 yuebHBIX YacoB B rof,.

O6buwas xapakmepucmuka yuebHo2o npedomema

du3mrKa Kak HayKa 0 Harbosee 0OIIMX 3aKOHAX TIPUPO/IbI, BBICTYTIast B KauecTBe yueOHOro MpeJMeTa B IIIKOJIe, BHOCHUT CYIL[eCTBeHHBIN BK/IaZl B CUCTEMY
3HaHUI 00 OKpy>Karomem Mupe. OHa pacKpbIBaeT POJib HAYKH B 9KOHOMHUUECKOM U KYJIbTYPHOM Pa3BUTHHU 001[eCTBa, CIIOCOOCTBYeT (OPMUPOBAHHIO
COBpPEMEHHOI'0 HayYHOro MUpPOBO33peHHUs. [l1s pellieHNs 3afa4 (POPMHUPOBaHUSI OCHOB HayUHOT'O MUPOBO33peHHs], pa3BUTHSI HHTe/UIeKTYya/IbHbIX
criocobHOCTel 1 N03HaBaTe/IbHbIX MHTEPECOB IKOJILHUKOB B IpoLiecce U3ydyeHus (HU3MKU OCHOBHOE BHUMaHUe C/leflyeT YAeNsTh He repefiaye CyMMBI
TOTOBBIX 3HAHHM, a 3HAKOMCTBY C MeTOJ,AMU HAyYHOTO TIO3HAHHS OKPY’KaloL[ero MUpa, IOCTaHOBKe MpobiieM, TpeOyOIHMX 0T YUalUuXCsl CaMOCTOSITe/TbHOM
JlesITeNIbHOCTH 110 UX paspeleHuto. [loguepkHeM, YTO 03HaKOMJ/IEHHe 1LIKOJIbHUKOB C MeTO/lJaMU HayYHOT'O IT03HaHUSATIPe/TI01araeTcsi MpoBO/IUTh IPU
M3y4eHUU BCeX pa3fiesioB Kypca (hM3MKH, a He TOIbKO IIPY U3yUYeHUU CIIeLjuaIbHOro pasgesna «Du3rka u pusnueckre MeTo/bl U3y4eHUs! IPUPOJbD».
I'ymaHuTapHoe 3HaueHHe HU3UKU KaK COCTaBHOM yacTu o611jero ob6pa3oBaHUY COCTOUT B TOM, UTO OHA BOOPY»KaeT ILIKOJbHUKA HAyYHbIM Memooom
NO3HAHUSA, TIO3BOJISIIOIIMM T0/Ty4aTh 00beKTHUBHbIEe 3HAHUS 00 OKpY’KaroIieM MHpe.

3HaHue (pr3nUecKrx 3aKOHOB He0OXOAMMO AJIs U3yUueHHsT XUMUH, 61o/oryy, ¢husrueckoil reorpaduu, texHonoruu, OBXK.

Cmpykmypa Kypca

W3yuenue HDU3MKK IPOUCXOJUT B pe3yJibTaTe M0oC/ieJOBaTe/IbHON /1eTaIu3al[ii CTPYKTYPbI 00BEKTOB — OT OOJBIIMX MacIITaboB K MEHBIIINM.

B 10 knacce nocne BeefeHusi, coieprkalliero OCHOBHbIe MeTO/[0/I0OTHUeCKUe NpeJCTaB/IeHrs O ((U3MYeCKOM SKCIIepUMeHTe U TeOpUH, U3ydaeTcsl MeXaHHUKa,
3aTeM MoJIeKyJ/IsIpHas (pU3MKa 1, HaKOHeLl, 37IeKTPOCTaTHKa.

[Tpu u3yuenny HbIOTOHOBCKOM KMHEMATHKY U JMHaMUKK HeZle(opMUpyeMbIX TBepAbIX TeJl CU/Ibl 37IeKTPOMarHMTHOM MPUPO/b! (YIIPYTOCTH, peakLyy,
TPeHus1) BBOAATCS peHOMeHo Ioruecku. [IpakTHuecky MosHas 3/1eKTpOHeHTpabHOCTh TBEP/IbIX TeJl M03BOJIsieT MOIy4aTh MPU 3TOM MPaBU/ILHbIN pe3y/ibTar.
Cy1iecTBeHHOe BHUMaHHe o0palljeHo Ha 06/1acTh IPUMEHUMOCTH TOW WM MHOM TeopuH. BBHUy TOro, UTO B Kypce HeT JiesieHust (PU3MKHU Ha KJIaCCUUEeCKyo U
COBpEMEeHHY0, TPaHHL[bl TPUMEHUMOCTH HbI0TOHOBCKOW MeXaHWKH OTIpe/IeNIsIIoTCs cpa3y e Oosee o01ielt pesiiTUBUCTCKOM MeXaHUKOM, CYIL[eCTBEHHO
KOpPpEeKTHPYIOLllel pUBbIYHbIE [1Pe/iCTaB/IeHUsl O IPOCTPAHCTBE U BDeMeHH.

MornekysipHasi $U3MKa — TIepBLIi IIar B eTaan3aliid MOJIeKY/ISIPHOM CTPYKTYPbI 00BeKTOB (TIpH Mepexo/ie K M3y4eHHI0 MPOCTPAaHCTBEHHBIX MacIITaboB
106=1010 M). [leTanu3alyisi MOJIEKY/IIPHOM CTPYKTYPbI UeThIPEX COCTOSIHUM BellleCTBa I103BOJISIET U3yUUTh X CBOMCTBA, BO3MOJKHbIE (Da30BbIe TIepexo/ibl
MEXXJy HUMH, a TaK)Ke UX OTK/IMK Ha BHellIHee BO3/leliCTBUe: BO3HUKHOBEHME U PaclpoCTpaHeHe MeXaHWYeCKUX U 3ByKOBBIX BOJTH.

OJ¥H U3 B)KHEHNILINX BBIBOZOB MOJIEKY/IIPHO-KHHETHUECKOI TeOpPHH — BeIlleCTBO B 3éMHBIX YC/IOBUSIX TPe/CTaBsieT U3 ceOsi COBOKYITHOCTE 3apsDKEeHHBIX
YacTHLl, 3/IEKTPOMarHUTHO B3aUMO/eMCTBYIOLMX APYT C APYIOM.

[TosTOMY paccMOTpeHHe 371eKTPOMarHUTHOTO B3aUMO/IeMCTBHS — C/IeIyIOIIMH 1ar BrylyOb CTPYKTYPhI BelljeCTBa (M BBePX 110 SHePrUH).

B snekTpocTaTHKe TI0C/Ie/[0BaTe/IbHO PACCMATPUBAKOTCS CHJIBI M SHEPTHSI 3IeKTPOMAarHUTHOTO B3aUMOZeHCTBYS B Harbosiee MPOCTOM CJiy4ae, KOT/a
3apspKeHHbIe YaCTULbI MOKOATCS (X ckopocTh v = 0). [Ipy paccMOTpeHMM 3/1eKTPOCTaTHKY, BIIPOYEM, Kak U APYTUX pa3zesoB, CyllleCTBeHHOe BHUMaHNe
yZiensieTcsl ee COBPEMEHHbBIM MPUJIOKEHUSIM.

B 11 ksacce BHayasie n3yuaeTcsi 3/1eKTPOIMHAMUKA, 3aTeM 3/IeKTPOMarHUTHOe U3/1yueHue 1, HaKOHeL]|, (pr31Ka BEICOKMX SHEPruil U 3/1eMeHThbl acTPO(H3HKH.
CreiytoLHii eCTeCTBEHHBIH 1Iar 1ocjie 3/1IeKTPOCTaTUKA — PACCMOTPeHHe 0COOeHHOCTel MoBeJeH s 3apPsPKeHHBIX YaCTHUL], ABWKYIIHUXCS C TIOCTOSIHHOMN
CKOPOCTBIO (V = const), He 3aBUCsLLel OT BpeMeHU. BHauase n3yuaroTcsl 3aKOHOMEPHOCTH [BY)KEeHUS] TaKUX YaCTHL] BO BHELIHEM 3/IeKTPUYeCKOM MoJIe -



3aKOHBI MTOCTOSIHHOTO TOKA, a 3aTéM MX MarHUTHOe B3aUMOZeNCTBUe APYT C APYrOM — MarHeTu3Mm. [1pu pensTHBUCTCKOM UCTOIKOBAHWK MarHUTHOTO
B3aMMO/IeMCTBUS TOKOB HCIO/b3YIOTCS paHee COPMYJ/IMPOBaHHbIe C/1e/CTBUS Criel{ialbHONM TeOpUH OTHOCUTEbHOCTH.

ManbHeilias mocsejoBaTe/IbHOCTh H37I0’KeHHs MaTepuana 0a3upyeTcsi Ha pacCMOTPeHHUM OCOOeHHOCTell TOBe/leHWs 3apsDKeHHBIX YacCTHL], CKOPOCThb
KOTOPBIX MEHSIETCSI C TeueHHueM BpeMeHH (V = v(t)).

3aBUCHMOCTb CKOPOCTH [IBWKEHUS 3apsUKEHHOM YaCTHULbl OT BpEMEHU MPUBOJUT K BOSHUKHOBEHUIO 3/IEKTPOMAarHUTHOM U MarHUTO3/IeKTPUYeCKOn
WH/IYKIWY, YTO TIpeZioTipefiesisieT HeoOX0JUMOCTb PACCMOTPEHUS 3/IEKTPUUECKUX Tiereli mepeMeHHOT 0 TOKa.

B TO >ke BpeMsi Takoe [BI>KeHHe 3apsDKeHHOMN YaCTHULb, SIB/ISSICh YCKOPEHHBIM, COTTPOBOXK/IAeTCST 3/IeKTPOMAarHUTHEIM U3mydyeHueM. [Toapo6HO
aHA/TM3UPYeTCs U3/TyueHKe U MpreM MoZ0OHOro u3nyuenus paauo - 1 CBU — quana3oHa. Oco6eHHOCTH paclipoCTpaHeHus B POCTPAaHCTBe
JJITMHHOBOJTHOBOI'O M KOPOTKOBO/THOBOT'03/IEKTPOMarHUTHOT'O U3/Ty4eHUs] U3y4JaroTCsl COOTBETCTBEHHO B BOJTHOBOM U FeOMeTPUUECKOU ONTHKE.

W3nyueHvie OOMBIINX YaCTOT, KOTOPOE HeJlb3sl CO3/laTh C MOMOLL[bI0 KOJIeOIOIerocst 31eKTpHUeckKoro AUIOJIsi, pacCMaTPUBaeTCsl KaK KBAHTOBOe M3/TyueHue
aToMa.

M3yueHue BOJTHOBBIX CBOMCTB MUKPOYACTHL] IT03BOJISIET MEPEUTH K MEHBIIIMM ITPOCTPAHCTBeHHbIM MaciiTabam 1014 1015 M ¥ COOTBETCTBEHHO OOJIBIINM
sHeprusm nopsigka 10 MaB u paccMoTpeTs (hM3UKYy aTOMHOTO si/ipa U sifiepHble Peaki|u.

[Tepexop K ellle MeHBIIMM TIPOCTPAHCTBEHHBIM MacCIITa00OM T03BOJISIET PpaCCMOTPeTh (DM3UKY 1eMeHTapHbIX YaCTULl. DHepTruy COBPEMEeHHBIX YCKOpHUTe el
(m010143B) maroT BO3MOXKHOCTb U3YUUTh CTPYKTYPY Y CUCTEMATHKY 37IeMeHTapHbBIX YaCTHLI, TPUO/IIKasICh K SHEPTHsiM, COOTBETCTBOBABIINM Havamy
Bosnbiioro B3peisa.

PaccmoTpeHMe B3aMMOCBSI3U (PU3UKU 3/1IeMeHTApHBIX YaCTHUL] U KOCMOJIOTHM (3/1eMeHThI acTPOGU3HKU) JIOTUUeCKH 3aBepliliaeT MporpaMmy

Kypca ¢pu3rKy Ha Ipo(HILHOM YPOBHE, KaK ObI 3aMbIKasi KPYT, TIEPEX0/IOM OT MUKPO- K MeraMmaciitadam.

I]eau uzyuenus ¢pusuku

H3yueHue ¢usuku @ o6pazoeamesbHbIX yupedcoeHUsIX cpedHe20 (no/1H020) 06wjezo 06pazoeaHusi HaNPAae/aeHO HA O0CMuiceHue C/1edylowux yeaeti:
OCBOEHHe 3HaHHUM 0 MEeTO/laX HayYHOro TT03HaHUS MPUPO/Ibl; COBPEMEHHOM (PU3MUeCKOl KapThHe MUpa: CBOMCTBAX BellleCcTBa U M0JIs, TPOCTPaHCTBEHHO-
BpeMeHHbIX 3aKOHOMEePHOCTSIX, IMHAMUYEeCKUX U CTaTUCTUYECKUX 3aKOHAaX MPUPO/IbI, 3/IeMeHTapHbIX UYacTUljaX U (PyH/aMeHTa bHbIX B3aUMOJeHCTBUSIX,
CTPOEHUM U 3BOMIOLIMK BcesleHHOI; 3HAKOMCTBO C OCHOBaMH yHZaMeHTaIbHbIX (PU3MUeCKHX TeOPUM: KacCUUeCKOW MeXaHUKH, MOJIeKY/ISIpHO-
KUHEeTUYeCKOW TeOpUH, TEPMOAUHAMUKHU, KJIAaCCUUECKOM 3/1eKTPOAUHAMUKH, CeLiMaJbHOW TeEOPUM OTHOCUTE/IbHOCTH, KBAHTOBOW TEOPUH;

OBJIa/IeHHe YMEeHHUsIMH TTPOBO/IUTh HAaOJTFOIeHu s, TI/IAHUPOBATh U BBITIOJIHATH KCIIePUMEeHTHI, 00pabaThiBaTh pe3y/bTaThl U3MepeHUH, BbIIBUTaTh TUIIOTE3bI
Yl CTPOUTBH MOJIe/I1, yCTaHaB/IUBaTh IPAHULbI UX IPUMEHUMOCTH;

NpUMeHeHHe 3HaHM 110 (u3mKe 17151 00BsICHeHNS sIB/IEHHH TTPUPO/IbI, CBOMCTB BellleCTBa, MPUHIUIIOB PabOTHI TEXHUYECKHUX YCTPONCTB, pellieHus
(u3nUecKrx 3aJau, CaMOCTOSATEIbLHOTO TIPUOOpeTeH st U OL|eHKU I0CTOBePHOCTH HOBOW MH(OpMaIK (HHU3UYeCKOro Co/iepKaHusl, UCII0/Tb30BaHuUs
COBpeMEeHHBIX MH(POPMAIIMOHHBIX TeXHOIOTHM /IS TIOMCKa, TTepepaboTKX U MpebsB/IeHUs YueOHOM U HayuHO-TIOMy/IIpHOM HH(MOpPMAI|H 10 (hU3HKe;
Pa3BUTHe TM03HABAaTe/JbLHBIX HHTEPECOB, HWHTE/UIEKTYa/IbHbIX M TBOPYECKHX CIOCOOHOCTeH B Tiporiecce pelleHWs (U3NYECKUX 3afau U
CaMOCTOSITeJTBHOTO TIPUOOpeTeHUsI HOBBIX 3HAHWM, BBIMOJIHEHUS SKCIIePUMEHTa/IbHbIX WCC/IeJOBaHUM, TOJATOTOBKU JOKIa0B, pedepaToB W [pyrux
TBOpPYECKHX paborT;

BOCIHUTaHMe [IyXa COTPYAHHUUECTBA B MPOLIeCCe COBMECTHOTO BBITTOTHEHUS 33/1ad, YBaKUTETLHOT'O OTHOLLIEHHS] K MHEHHIO OTITOHeHTa, 000CHOBaHHOCTH
BbICKa3bIBaeMOM MO3ULIMH, TOTOBHOCTU K MOPaJIbHO-3TUUECKOU OL|eHKe MCI0/Ib30BaHUsI HAYUHBIX JOCTU)KEHUM, yBaXKeHHs1 K TBOpLIaM HayKU Y TEXHUKH,
00eCcreurBaroIM BeAYIIYIO POJib PU3NKK B CO3/JaHUH COBPEMEHHOTO MHUpPa TeXHUKHY;

HCI0/Ib30BaHNe MPHOOPeTeHHbIX 3HAHUW U YMEHHUH /1151 pellieHus] MPAKTHUeCKHX, )KU3HeHHBIX 3a/lay, PaljiOHaIbHOTO PUPOAOTIO/IBE30BaHUS U

3aIMTHI OKpYsKaroliieid cpeibl, obecrieueHus 6e301MacHOCTH KU3HeesATeTbHOCTH UesloBeKa 1 00IIiecTBa.



BbInyCcKHUK Ha yr1y0/IeHHOM YPOBHe HaYUHTCS:
— OOBSICHATH U aHAIM3MPOBaTh POb U MeCTO (U3MKH B (POPMHUPOBAHMUM COBPEMEHHOM HAayYHOM KAapTHWHBI MHpa, B Pa3BUTHU COBPEMEHHOM

TEXHUKHU U TeXHOJIOTHH, B TIPAKTUUECKOH JIeATe/TbHOCTH JIFO/IEH;

—  XapaKTepu30BaTh B3aUMOCBsI3b MEX/Y (PHM3UKOH U [PYTHIMHU eCTeCTBeHHbIMH HayKaMu;

—  XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEXK[Y OCHOBOIIOJIATAFOLIMMHU HayUHbIMHU TIOHSTHSIMU: TIPOCTPAHCTBO, BPeMsi, MaTepusi (BeIIecTBO, IoJe),
JBVDKEHWE, CU/Ia, SHEPTHs;

— TIOHUMaThb ¥ OOBSCHSATH LIEJIOCTHOCTh (PU3HUUECKOW TEOPUM, pa3/iduaTh TPAHMLBI ee TPUMEHUMOCTH U MECTO B DSy APYrHX (DU3HUUeCcKUX
Teopul;

—  B/IafieTb MPUeMaMH IOCTPOEHUs] TeOPEeTUUeCKHX I0Ka3aTe/IbCTB, a TaKyKe TPOrHO3UPOBAHUsI 0COOEHHOCTel MpOTeKaHUs (U3NUECKHUX SIBJIEHUM
Y MPOLIECCOB HAa OCHOBE TIOJIyYeHHBbIX TEOPeTUYECKUX BBIBOJIOB U ZI0KA3aTe/bCTB;

—  CAMOCTOSITE/IbHO KOHCTPYHMPOBATh 3KCIEPUMEHTA/bHbIe YCTAHOBKU /ISl TIPOBEPKU BBIIBUHYTBIX TMIIOTE3, PAaCCUUTHIBATH AOCO/IFOTHYIO U
OTHOCHUTENIbHYIO ITOTPEeLTHOCTH;

—  CAMOCTOSITe/ILHO IIAHUPOBATh U TIPOBOAUTH (DU3MUeCKUe IKCIIePUMEHTHI;

—  pellaTh MPAKTHKO-OPUEHTUPOBAHHbIE KaueCTBEHHbIE W pPAaCUeTHbIe (pU3HUECKUe 3aZiaud C OMOPOM Kak Ha W3BeCTHble (U3UUYECKHe 3aKOHBI,
3aKOHOMEPHOCTH U MO/Ie/H, TaK U Ha TeKCThI C N30bITOUHON UH(OPMALIVel;

—  OOBSICHATH TPAHULIbI IPMEHeHHsI H3yUeHHBIX (HU3MUeCKUX MOoJesieli pU pelieHu: GU3NYeCKHUX U MeXXITpeJMeTHBIX 3a/au;

—  BBIABUTaTb TUTIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIO/IATarIUX (GU3NUeCKUX 3aKOHOMEPHOCTeH U 3aKOHOB;

—  XapaKTepu30BaTh T00ajibHbIe MPOO/IEMBI, CTOSIUE TEpPe/i UeI0BeUeCTBOM: SHEPreTUUYeCKUe, ChIPbeBbIe, YKOJOTHUECKHe, U POJb (DU3UKU B
peLIeHuH 3TUX Mpobiewm;

—  OOBSICHATH IPUHLUIIEI PabOTHI ¥ XapaKTePUCTHUKHU W3yUeHHBIX MallliH, TPUO0POB ¥ TEXHUUECKUX YCTPOMCTB;

—  OOBSICHATH YC/IOBHs TIpHMeHeHUsl (U3UYeCKUX Mojesiell TIPU pelleHnd (pU3nuecKux 3ajlad, HaXOJWTh aJieKBaTHYIO Tpe/I0KeHHOH 3azade

(u3nuecKyto Mogenb, pa3periaTh MpobgeMy Kak Ha OCHOBe UMEIOIIWXCSl 3HAHWH, TaK U TIPH TTOMOL METO/I0B OLIEHKH.



BbINyCKHUK Ha yrj1y0/IeHHOM YPOBHE MO/IyYUT BO3MO)XHOCTh HAyUYHThCA:
— npoeepsimb 3KCNepUMEeHMAAbHbIMU Cpedcmeamu 8bl08UHymble 2unomesbl, GopMyaupys Uyeab UCCAE008AHUSI, HA OCHOBe 3HAHUS

OCHoOeonoaazarwux qbu3uqec1<ux 3(1KOHOM€pHOCleelj U 3dKOHO8,

— onucbleamb U dHA/AU3UpOBAMb NOJ/YYEHHYIO €6 pe3y/ibmame npoeeaeHHblx d)US’UHeCKUX 3KCnepumeHmoes UHd)OpMClL]lHO, onpeaeﬂﬂmb ee
6ocmoeepHocmb;

—  noHuMamb U 00BACHAMbD CUCMEMHYIO C843b MleCay OCHOgOno/1aearwyumu HAYYHbIMU nNOHAMUAMU: NpOCMpAHCMeEo, 8pems, mdadmepus

(8ewyecmso, nose), 0gudiceHue, cuid, 3Hepausi;

— pewamb 3KCnepuMeHmMasabHble, KAYeCmMBeHHble U KOAUuYeCmaeHHble 3a0ayu 0AUMNUAOHO20 YPOBHS CAOXCHOCMU, UCNO/Mb3Ys (pu3uuecKue 3aKOHbl,
a makoice ypasHeHusl, ces3blearoujue Gusuueckue eeauUyuHbl;

—  aHaAU3upoeamb 2pAaHUybl NPUMEHUMOCMU (pu3UUYeCKUX 3AKOHOB8, NOHUMAMb eceobwjull xapakmep GyHOAMeHMAAbHbIX 30dKOHO8 U
02paHUYeHHOCMb UCNO/b308AHUSI UdCMHbIX 3AKOHO8;

—  ¢opmynuposamb U pewiamsb HOBble 3a0aul, B03HUKAOWUe 8 X00e yuebHO-Uucc1e008amenbCKoll U NpOeKMHOU OesimeabHOCMU;

—  ycogepuieHcmeoeamb NpubOopbl U MemoOobl UCCAe008AHUSI 8 COOMBemMcmauU ¢ NOCmas/aeHHol 3adayeti;

—  ucnosnb30eamb MemoObl MAmMemMamuuyeckozo MOOeAUpO8dHusi, 8 MOM uucie npocmeliwiue cmamucmuueckue memoObl 045 06pabomku

pe3yibmamoes 3KcnepumeHmada.

CoolepoicaHue Kypca
10 knacc

(170 4, 5 u B Hee/I0)

BBEJEHUE (3 u)

dusuKa B MO3HAHWH BellleCTBa, MoJisi, MPOCTPAHCTBA U BpeMeHH (3 u)

Yro usyuaeT pusnka. Prznueckuii 3KcriepuMenT, Teopusi. CUMMeTpusi U pusrueckre 3akoHbl. Vies atomu3ma. @yHjaMeHTaIbHbIe
B3anMo/elicTBusl. ba3oBble (u3nueckre eJUHULbI B MeXaHUKe, UX eJUHULIbL.

MEXAHUKA (67 4)

KuHeMaTrKka MaTepuanbHOM TOUKM (24 )



TpaekTopus. 3akoH asrkeHus. Ilepemerienure. ITyts 1 nepemerrienue. CpefHsist CKOPOCTb. MrHOBeHHast CKOPOCTb. OTHOCHUTe/IbHAsE CKOPOCTh JABUKEHUS TeJl.
PaBHOMepHOe npsiMoJIMHelHOe /iBWKeHue. ['paduk paBHOMEPHOTO NMPSIMOJIMHEMHOTO JBWKeHUs. Y cKopeHue. [IpsMo/inHeliHOe ABU)KeHHe C TOCTOSIHHBIM
ycKopeHueM. PaBHorepeMeHHOe MpsiMOJTHHelHOe ABikeHue. CBoOozHOe nazeHue Tes. OfHOMepHOe JBIKeHHe B TI0/Ie TshKeCTH TIPY HaJIMUMK HaualbHOM
ckopoctu. bannmuctryeckoe gBrkenue. banmictuyeckoe aBikeHne B aTMocdepe. KrHemartrka neproanueckoro ABrkeHusi. KonebarenbHoe ABIKeHHe
MaTepranbHON TOUKH.

JrHaMMKa MatepuanbHOW TOUKU (14 u)

[MpuHumn otHocuTebHOCTH ["anmmies. [1epBblii 3akoH HetoToHa. Bropoii 3akoH HetoToHa. Tpetuit 3akoH HbtoToHa. I'paBrTalioHHas cusia. 3aKoH
BCEMUPHOTO TAroteHus. Cuna Tsbkectd. Cuna ynpyrocTtu. Bec tena. Cuna tTpeHus. [IpumMeHneHure 3akoHOB HbrOTOHa. Y Cc/1oBre paBHOBeCHS TeJia JJ1s
MOCTYyNaTe/bHOr0 JBY)KEHHUS. Y CTOMUYMBOCTb TBEPAbIX Tell.

3akoHbl coxpaHeHus (15 u)

Vimmynibc MaTepuasbHOM TOUKHM. 3aKOH COXPaHeHUst UMITyJ/bca. PeakTrBHOe AB>KeHUe. PaboTta cusbl. [ToTeHimanpHas sHeprusi. [loTeHIMabHast SHePTys
TeJia [PYU rPaBUTALMOHHOM U YIIPYTOM B3auMo/eHcTBUsX. KrHeTHueckas sHeprus. Y C/10BHe pPaBHOBeCHS TeJia [I/Is1 BpalaTe/IbHOrO JBYKEeHMUS.

Y CTOMUMBOCTE TBEP/BIX T€T U KOHCTPYKIMHA. MOIHOCTh. 3aKOH COXPAHEHUS] MeXaHUUeCKOW SHepruu. AOGCO/IIOTHO HEYNpyroe CTOKHOBeHHe. AOCOIOTHO
yIpyroe CTOJIKHOBEHUe.

JvHaMyKa neproinueckoro JiBrkeHus (8 u)

[IBrykeHHe TesT B TPAaBUTALIMOHHOM T10j1e. /[JuHamuKa cBo6o/iHBIX KosiebaHuii. KosebaTenbHast crcTeMa 1oj 1efiCTBHeM BHEIIHUX CUJI, He

3aBUCAIINX OT BpeMeHU. BeIHyK/jeHHbIe KoseOaHusi. Pe3oHaHC.

PensituBucTCKasi MexaHuka (6 u)

[TocTynatel crieljuasbHON TEOPUU OTHOCUTETBHOCTU. OTHOCHUTEIBHOCTh BpeMeHU. 3ame/ijieHre BpeMeHU. PelITUBUCTCKUI 3aKOH CJI0KeHHsI CKOPOCTEeM.
B3anMoCBsI3b MacChbl ¥ SHEPTHUU.

dpoHmanbHble nabopamopHble pabombl

M3mepeHue ycKopeHHsi CBOOOJHOTO Tia/|eHusl.

W3yueHue ABWKeHUs Tesla, OPOIIEHHOT0 TOPU30HTABHO.

N3mepenne ko3duiipeHTa TpeHUs CKOJIbKEHUS.

[IBr>KeHHe Tesia 10 OKPY>KHOCTH MOZ, IeMCTBUEM CHJ TSDKECTU U YNIPYrocTy. 5. [IpoBepka 3aKOHa COXpaHeHUs1 MeXaHWYeCKOW SHeprUy MpU JBW)KEHUH TeJla
0/, ZIeICTBAEM CHUJI TSDKeCTH U YIIPYTOCTH.

LemoHcmpayuu

3aBHUCUMOCTb TPaeKTOPUH ABW)KEHUs Tesla OT BbIOOpa CUCTEMBI OTCUeTa.

[TageHue Tes B BO3AyXe U B BaKyyMe.

SABneHue UHEPLUU.

NHuepTHOCTS TesL.

CpaBHeHHe Macc Tel.

BTtopoii 3akoH HbroToHa.

Nsmepenue cu.

CrnoxeHue CuilL.

B3aumogeiicTBre Tell.

HesecomocTs 1 neperpyska.

3aBUCHMOCTb CHJIbI YIIPYTOCTH OT AedopMaLyu.



Cuibl TpeHusL.

Bupl paBHOBecHs Tesl.

YcnoBust paBHOBeCHs TeJl.

PeakTrBHOE BMKEHHE.

Vi3MeHeHre SHePrUU TeJl IIPU COBepIIIeHUH PabOTHI.

[Tepexo MOTeHLIMAbHOW SHEPTUU B KUHETUUECKYIO U 00paTHO.

CBobopHbIe KonebaHust rpy3a Ha HUTH U Ha MPY>KUHe.

3anuch KomebaTeTbHOTO ABUKEHUSI.

BeIHy>KeHHbIe KosiebaHusl.

Pe3onaHc.

ABToKONEOaHNSI.

MOJIEKYJIAPHAS ®U3UKA (55 u)

MonekynsipHasi CTPyKTypa BelljecTBa (4 u)

Ctpoenune atroma. Macca atomoB. MoJisipHast Macca. KonmruecTBo BemjecTBa. ArperatHble COCTOSIHUS BellleCTBa. ArperatHble COCTOSTHUS
BellleCTBa.

MonekynsspHO-KUHeTHYecKasi Teopuys heanbHoro rasa (14 u)

Pacnipenenenuie MoneKkyn ieanbHOTO ras3a B MpoCTpaHCTBe. PacripefeneHre MoeKyn WeaabHOTO ras3a B MpOCTpaHCTBe. PacrpeaeneHre MOIeKyn
y/ieaIbHOro rasa no ckopoctam. Temnepatypa. llIkanel Temnepatyp. OCHOBHOe ypaBHeHMe MOJIEKYJ/IIPHO-KUHETUUeCKOU Teopru. Y paBHeHHe KianeiipoHa
—MeHnpeneeBa. M3otepmudeckuii pouecc. M306apHsiii porjecc. VI30X0pHBIH mporiecc.

TepmoauHamuka (11 u)

BHyTpeHHsis1 sHeprusi. PaboTa ra3a npu pacmvpeHud U ckaTiu. Pabota rasa npu usonporieccax. [1epBbiii 3aK0H TepMOAWHAMUKH. [IpriMeHeHe epBoro
3aKOHa TepMOJMHAMUKH I/t M30TpoLieccoB. AfnabaTHeii riporiecc. TerioBble ABuraresii. Bropoii 3aKkoH TepMOJMHaMUKH.

JKugkocts v niap (10 u)

da30BbIM Niepexo/] ap — >KUIKoCTh. Vicapenue. KonpeHcaryst. HacbimeHHbIi n1ap. BiakHocTs Bo3ayxa. Kurenue sxuzkocty. [ToBepxHOCTHOE
HaTspkeHHe. CMvauvBanue. KanumisaspHocts. ['uapocraTuka. 3akoH Apxumeza. [IpakTrueckoe HMCIob30BaHUe 3akOHa Apxumesa. ['mapoarHaMuka.
YpaBHenue bepnHysimu. AspogrHamuka. [logbemMHast crisia Kpblia.

Tsepgoe Teso (7 1)

Kpucrannmisauus v nnaBneHue TBepbix Ten. CTpyKTypa TBepAbIxX Tes. Kpucramumueckas perierka. MexaHWyeckue CBOMCTBA TBEP/bIX TeJl.
MexaHnyeckue BoHbI. AKycTHKa (9 u)

PacnipocTpaHeHue BOJH B yripyroi cpefie. OTpaxeHue BoyH. [leproanyeckue BosHbI. CTOsiuMe BOTHBL 3BYKOBBIE BOJTHBIL. BricoTa, TeMOp,
IPOMKOCTbD 3BYKa.

®dpoHmanbHble 1abopamopHble pabomol

V3yyeHrie ©30TepMUYeCKOr0O NIpoLjecca B rase.

J3yueHne KanmuIIsIpHBIX sIBJIeHUH, 00y C/IOB/IEHHBIX TIOBEDXHOCTHBIM HaTSDKEHUEM >KUIKOCTH.

V3mepeHue yenbHON TEM/I0EMKOCTH BelllecTBa.

LemoHcmpayuu

MexaHuueckast Mo/iellb GPOYHOBCKOT'O /IBIKEHUSI.

Mogens onbita IITepHa.



Vi3meHeHue [jaBeHus ra3a C U3MeHeHHeM TeMIlepaTyphl IPU TTOCTOSIHHOM 00beMe.

M3meHeHne oO6beMa rasa ¢ U3MeHeHHeM TeMIlepaTyphbl MPYU TIOCTOSTHHOM /laB/IeHUH.

M3meHeHre oObeMa rasa ¢ U3MeHeHHeM JIaBJIeHHs TIPU [TOCTOSIHHOM TeMIiepartype.

Kunenue Bogb! Ipy NOHWKEHHOM [JJaBJIEHUH.

[IcuxpomeTp u rurpoMeTp.

SIBneHMe MOBEPXHOCTHOTO HATS)KeHHUS )KUJKOCTH.

Kpucramisl.

OO6beMHbIe MOJIe/TM CTPOEHHUsT KPHUCTAI/IOB.

Mogenu fedeKTOB KpUCTA/UTMYECKUX pelleToK.

Vi3meHeHre TeMmiepaTypbl BO3/lyXa Npy ajuabaTHOM C)KaTWUHU U PaCIIUPeHUH.

Mojienu TenIoBbIX ABUTaTeIeN.

[ToniepeuHsble ¥ NPOZO/IbHBIE BOJIHBI.

OTpakeHHe ¥ NIpesioM/IeHHe BOJIH.

Judpakuus v uHTepdepeHLvs BOJH.

YacroTa KonebaHui 1 BbICOTa TOHA 3BYKa.

IJIEKTPOJJUHAMUKA (25 4)

CuJsibl 3/1IEKTPOMAarHATHOTO B3aUMO/IeMCTBUSI HEMOABWKHBIX 3apsaoB (10 u)

OnekTpruecKuii 3apsy. KBaHToBaHue 3apsiia. DneKTpy3anys Tesl. 3aK0H coxpaHeHus 3apsja. 3akoH KysoHa. PaBHOBecHe cTaTUUeCKUX 3apsifioB.
HanpskeHHOCTB 3/1eKTpUUecKoro noJs. JIMHUA HanpsyKeHHOCTH 3/IeKTPOCTaTUUeCKOro noss. [IpuHLMI cynepno3nuLyy 3/1eKTpUUeCKUX Moeu.
OnekTpocTaTUyecKoe IoJie 3apsbKeHHOM cepbl U 3apsKeHHOM MJI0OCKOCTH.

OHeprusi 3/1eKTPOMarHUTHOTO B3aUMO/IEMCTBUS HETIO/IBU)KHBIX 3apsioB (15 u)

Pabora cus 35eKTpocTaTiyeckoro nosist. [ToTeHirasn 3/1eKTpoCcTaTudecKoro mosisi. PasHOCTh noTeHIManoB. Vi3mepeHre pa3HOCTH MOTEHI[UAJIOB.
OneKTprUYecKoe IoJie B BelllecTBe. [JU3/1eKTPUKY B 3/1IeKTPOCTaTUUeCKOM rosie. [IpoBOHMKY B 3/1eKTPOCTaTUYeCKOM T10J1e. DJIEKTPOEMKOCTh YeJJMHEHHOI0
MIPOBOZIHUKA. J/eKTPOEMKOCTh KOHZieHcaTopa. CoeZliHeHVe KOH/IeHCaTOPOB. DHeprusl 3/1IeKTPOCTaTHuecKoro noJsi. O6beMHasi IJIOTHOCTb SHEPTuu
3/IeKTPOCTAaTUUeCKOr'o MOJIsl.

dpoHmanbHas nabopamopHas paboma

9. V3mMepeHue 371eKTPOEMKOCTH KOH/ZleHCaTopa.

demoncmpayuu DneKTpoMeTp.

[1poBOJHYKM B 3/IEKTPUYECKOM II0JIE.

[V3MeKTpUKY B 37IeKTPUUECKOM T10J1e.

Konpencaropsl.

OHeprus 3apspKeHHOr0 KOH/IeHcaTopa.

OUSNYECKUI ITPAKTUKYM (20 u)

Onpegenenue Ko3duiiieHTa TpeHUs CKOJIbKEeHHs TIPU ABM)KEHUH TeJla TI0 HaK/IOHHOM MJIOCKOCTH.

OnpefienieHye MaKCUMaJIbHOM 3/1eEKTPOEMKOCTH BO3/yILLIHOIO KOH/IeHCaTopa lepeMeHHON eMKOCTH.

OnpejiesieHye OTHOCHUTEILHOM BI&XKHOCTH BO3/yXa.

PaBHOBecHe Tes o7 JeCTBUeM HeCKOIBKUX CHUJL.

OripefiesieHye JaabHOCTH T0JIeTa CHapsifja Py FOPU30HTaNIbHOM CTpesbbe.



CpaBHeHHe pabOThI CHJIBI YIIPYTOCTU C U3MeHeHHeM KWHeTUYeCKOU SHepruu Tea.
Onpe/ienieHye 17101118/ KOMHATHI C [TOMOILIbIO MaTeMaTHUeCKOro MasiTHHKA.
OrnpesienieHrie MOJISIPHOM ra30BOM MOCTOSIHHOM.

[TpoBepka ypaBHEHHs COCTOSIHUS Tasa.

OnpeneneHue paboThbI CU/IbI TPEHUSI.

11 kyacc

(170 4, 5 u B Hege/I0)

IJIEKTPOAMHAMMUKA (50 u)

[TocTosiHHBIN 3/1eKTpUUecKuid Tok (19 u)

OnekTpruueckuii ToK. Cua Toka. lcTouHuK Toka. VICTOUHUMK TOKa B 371eKTprUYecKoi 1Lenu. 3akoH OMa /171l 0fJHOPO/JHOTO MPOBOAHMKA (yuacTKa LerH).
ConpoTuBiieHye NPOBOJHUKA. 3aBUCUMOCTbD Y/1e/IbHOTO CONPOTUB/IeHUs OT TeMrepaTypsl. CBepxnpoBogumocTs. CoejuHeHNs TPOBOAHUKOB. Pacuer
COIPOTHBJIEHUS 3/IeKTPUUEeCKUX Lierer. 3akoH OMa /1J1s1 3aMKHYTOM Lienv. PacyeT cuiibl TOKa M HallpsDKeHUs B 3/IeKTPUYECKUX Lielnsx. VI3smepeHue CUiIbl TOKa
Y HanpsbkeHUsl. TerioBoe JeicTBUe 3MeKTPUUYecKoro Toka. 3akoH bkoyiisi-JleHua. [lepefaua MOIIHOCTU 3/71eKTPUYECKOTO TOKA OT UCTOUHMKA K
noTpeOuTeN0. DIeKTPUUECKUI TOK B paCTBOpPax U paciiylaBax 3/1eKTPOJIUTOB.

MarunutHoe 1osie (13 u)

MarauTHOe B3auMoJelcTBre. MarHUTHOe MoJjie 3/1IeKTPUYeCKOro ToKa. JIMHUKA MarHUTHOTO 1NoJisi. JlelicTBe MarHWTHOTO T10Jis1 Ha TIPOBOJHUK C ToKOM. Cura
Awmrniepa. PaMka ¢ TOKOM B OJHOPOJJHOM MarHUTHOM I10J1e. JleliCTBMe MarHMTHOI'O T0JIS1 Ha JBYDKYLLMecs 3apsbkeHHble yacTulibl. Cua JlopeHua. Macc-
criekTporpag ¥ LMK/IOTPOH. [IpocTpaHCTBeHHbIe TPAEKTOPUY 3apsDKeHHBIX YaCTHUL B MarHUTHOM I10J1e. MarHUTHBIe JIOBYLIKM, paJiialiiOHHbIe 10sica 3eM/IH.
B3aumogeiicTBre 371eKTPUUYeCKUX TOKOB. B3anMoelicTBre 3/1eKTPUUeCKUX 3apsijoB. MarHUTHBINA MOTOK. JHEPrysi MarHUTHOT'O T10J1s1 TOKa. MarHuTHoe ToJie
B BelljecTBe. PeppoMarHeTUsM.

DJieKTpomMarHeTusm (8 u)

3/1C B MpOBOJHKKE, ABWKYIIIEMCSI B MarHUTHOM TI071e. D/IeKTpOMarHuTHasi MHAYKis. CrocoObl MHAYIMpOBaHus ToKa. OmnbiTel ['eHpu. Vcrob30BaHue
3/IeKTPOMarHUTHOM UHAYKLMM (TpaHCchopmaTtop, ayauo-, BUje03anuch ¥ BOCIIPOU3BeIeHHe, 1eTeKTOp MeTasl/la, 1oe3/, Ha MarHUTHOM MOAYIIKe).
['enepripoBaHue epeMeHHOr0 37IEKTPUYECKOro Toka. [lepesiaua 3/eKTpOSHEpPIv Ha pacCTOSTHUE.

JJleKTpruyecKye 1enu repeMeHHoro Toka (10 u)

BekTopHble frarpaMMel 151 OIMCAHKUS TlepeMeHHbIX TOKOB U HallpspKeHUH. Pe3sucTop B Lienu nepeMeHHoro Toka. KoHzieHcaTop B Ljerny repeMeHHOro TOKa.
Kary1ika MHZYKTUBHOCTH B 1ieNy TlepeMeHHOro ToKa. CBOOOjHbIe rapMOHHWYeCKHe 3/IeKTPOMarHuTHbIe Kojie0aHust B KoyiebaTelbHOM KOHTYPe.
KosebaresibHbIN KOHTYP B LieTH TTepeMeHHOT0 ToKa. [IprMecHbIi MoJTyTpOBOJHUK— COCTaBHasl YaCThb 3/IeMeHTOB cxeM. [10/1yrpoBOIHUKOBBIN JUOJ,.
TpaH3ucTop. YCcUauTeNnb U reHepaTop Ha TPaH3HUCTope.

dpoHmanbHble 1abopamopHble pabombl

ViccnepnoBaHye CMeIIaHHOTO COeIMHEHNs IPOBOJHUKOB.

N3yuenue 3akoHa Oma [17151 OJTHOM Lienu. 3. VI3yueHue siB/ieHUsI 3/1IeKTPOMarHUTHOM UHAYKLIUMU.

Llemoncmpayuu

OnekTpousmMepuTe/bHbIE PUOOPHI.

3aBUCHMOCTH y/Ie/IbHOI'O COTPOTHB/IEHUS] MeTa//IOB OT TeMIlepaTyphbl.

3aBUCHUMOCTD Y/IeJIbHOTO COMPOTHUB/IEHHS TTO/IYTIPOBOAHUKOB OT TeMITePaTypPhI U OCBellleHHsl. JIeKTPOHHO-/Ty4YeBasi TpyOKa.

fBnenue s/ekTpo/M3a.



MarHuTHOe B3aUMOZeCTBHE TOKOB.

OTK/I0HeHHUe 3/IeKTPOHHOI'0 IIyYKa MarHUTHBIM I10JIEeM.

3aBrcuMocTb D/JC MHAYKLIMY OT CKOPOCTU U3MeHeHHsI MarHUTHOTO ITOTOKA.

MarsuTHas 3anuch 3ByKa.

3aBrcuMocTb D/JC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUsI CHJ/Ibl TOKA M MHAYKTUBHOCTH NIPOBOJHMKA. TpaHcdopmaTop.

['eHepatop repeMeHHOIr0 TOKa.

OcuuiiiorpaMma repeMeHHOr0 TOKa.

Crno>xeHue rapMOHUUeCKUX KosleOaHuil.

KonzeHcaTop B 1jerny nepeMeHHOro TOKa.

Kary1ika B Liernu rnepeMeHHOr0 TOKa.

Pe3oHaHC B noc/iejoBaTe/IbHOM 1jeMy IlepeMeHHOT0 TOKa.

CB0OO/HBIE 3/IEKTPOMAarHUTHbBIE KOIe0aHusI.

CobcTBeHHas ¥ IpUMeCHasi IPOBOAUMOCTb MOTYTIPOBOJHUKOB.

ITonyripoBoIHUKOBBIN Au0. TpaH3ucTop.

IJIEKTPOMATHUTHOE U3/TYUEHUE (45 u)

W3nyueHue v ipyeM 3/1eKTPOMAarHUTHBIX BOJTH pajivo u CBY - auanasoHa (7 1)

JJIeKTPOMarHUTHLIE BOJIHBI. PactipocTpaHeHue 3/1eKTPOMarHUTHBIX BOJIH. DHEPTrHsl, TIepeHOCUMasi 3JIeKTPOMarHUTHBIMY BOTHAMHU. [laBiieHue U UMITYJIbC
3/IeKTPOMAarHUTHbIX BOTH. CIIeKTp 3/1eKTPOMarHUTHBIX BOJH. Paguo - u CBY - BonHbI B cpeficTBax cBsi3y. PagnoTeneoHHas CBsA3b, pafvioBellaHue.
I'eomeTtpuueckas ontuka (16 u)

[Mpuniwn IMolirenca. Otpaxkenue BosH. [IpesiomieHue BosH. ucnepcus cBeta. [TocTpoeHre n300pa)keHUH 1 X0/1a Jiyuel 1py TIpesioM/IeH|H CBeTa. JIMH3bL
Cobupatorye H3b1. M306paskeHue rpesmMeTa B cobuparoiiieii muH3e. ©opMmyra TOHKOI cobuparoliieii uH3bl. PaccenBaroriye nMH3b1. M306paskeHre
rpeMeTa B pacceuBarolel 1H3e. POKyCHOe pacCTOsTHUe U ONTHYecKast CUjla CUCTeMBbI U3 BYX JIMH3. Yesl0BeueCKui ri1a3 Kak onThyeckasl CUCTeMa.
Ortrueckye MPUOOPHLI, YBeTUUHBAOLI[He YTOMT 3peHHSL.

BonHogas ontuka (10 u)

WuTepdepenuys BoaH. B3anMHoe ycuieHue 1 ociabsieHre BOJH B TpocTpaHcTBe. ViHTepdepennys cBeta. Judpakuus ceeta. JudpakijuoHHas pelieTka.
KBaHTOBasi TeOpUs 3/IeKTPOMarHUTHOIO U3/IyueHUs BelljecTBa (12 u)

TernoBoe usnyuenve. @orospdekr. KoprnyckyasipHo-BoHOBOM Ayany3M. BomHoBble cBolicTBa yactull. CTpoeHue atoma. Teopusi aToma BOJj0poja.
[Tornomenne u U3nyyeHue CBeTa aTOMOB. Jlasepsl.

®poHmanbHble 1abopamopHble pabombl

V3mepeHue rokasaresisi IpeJIOMJ/IeHUs CTeK/Ia

HabntoeHue naTepdepeHIMN U AUQPaKIUK CBETa.

M3mMepeHue IJTUHBI CBETOBOM BOJIHBI C TIOMOILbIO JU(PaAKIMOHHOM pelieTKd. 4. Hab/roieHre CIyIOIHOTO U JIMHEHYaTOT0 CIIeKTPOB UCITY CKaHHSI.
LemoHcmpayuu

N3nyyenue u npueM 371eKTPOMarHUTHBIX BOJIH.

[Tonsipr3anust 371eKTpOMarHUTHBIX BOJIH.

Mopynsiys ¥ JeTeKTHPOBaHHe BEICOKOYACTOTHBIX 3/IEKTPOMAarHUTHBIX KoJie0aHui.

[Mpocreliiivii pafuoNIpUEMHUK.

OTtpaxeHue U npe/iIOM/IeHHe CBeTa.



[To/iHOe BHyTpeHHee OTpa)keHUe CBeTa.

[Tonsipusanus ceerta.

[TosyueHue crieKTpa C OMOLBIO [IPHU3MBI.

dorToamnmapar.

[TpoeKLMOHHBIH amnrmapar.

MUuKpockKorI.

Jlyma

Teneckon UuTepdepeHLys cBeTa.

Owudpakiys cBeTa.

[TosyueHue crieKTpa C MOMOLIbI0 AU(PaKIMOHHOM peleTKU.

CHeKTpOoCKOI.

doTo3hdekT.

JIuHeliuaTble CrieKTpbI U3nyuyeHust. Jlazep.

®U3NKA BBICOKHUX SHEPTUM Y 3JIEMEHTBI ACTPO®U3NKMU (23 u)

dusuka atoMHoro sigpa (11 u)

CocraB aTOMHOrO sifipa. DHeprus CBs3U HYK/IOHOB B siipe. EcTecTBeHHast pafli0aKTUBHOCTb. 3aKOH paZlMOaKTUBHOIO pacnaja. MickyccTBeHHast
pa/i0aKTUBHOCTB. VIcIionb30BaHre 3Hepruu JiesieHus sjep. SepHas sHepretuka. TepMosiiepHblid cuHTe3. fifiepHoe opykue. bruosiornueckoe ferictTere
PaIM0AKTUBHBIX U3Ty4YeHUH.

DJieMeHTapHbIe YacTUllbl (6 u)

Knaccudukaiys snemeHTapHbIX yacTull. JIenTOHbI Kak (QyH/AaMeHTa/ibHbIe yacTulbl. Kaccudukaius 1 CTpyKTypa aipoHoB. B3auMoselicTBre
KBapKOB.

O6pa3oBanue U cTpoeHue BeeneHHoti (6 u)

Pacmupsitortiasicss BeenenHast. «KpacHoe cMmelijeHHe» B CIieKTpaX rajJakTUK. 3akoH Xa061a. Bo3pacT v mpocTpaHCTBeHHbIe MacITabbl BeeneHHOM. Bosbiioi
B3pbIB. PenrikTOBOE M3/yueHue. Kocmonoruueckast Mofiernb: OCHOBHbIE Mepro/ibl 3BomoLuK BeenenHol. Kputnueckast ioTHOCTD BelijectBa. Obpa3oBaHue
rajlakTHK. JTarlbl 3BOJIIOLIMY 3Be3/l, UCTOYHUKMU UX SHeprur. CoBpeMeHHbIe Tpe/[CTaB/IeHu s O MPOUCX0XKAEeHNHU U 3BOMIOLMKA COTHEUHOW CUCTEMBI.
dpoHmanbHas nabopamopHas paboma

1. Vi3yueHue B3aMO/ieMCTBUS YaCTUL] U si[iepHbIX peakuyii (1o ¢ororpadusm).

ZemoHcmpayuu

CueTurK MOHU3UPYIOIIUX YaCTHL].

Kamepa BunbcoHa.

doTorpaduu TpeKoB 3apsHKEHHbIX YaCTHL.

doTtorpaduu CosHIla C MSTHAMH U POTyOepaHIjaMu.

doTorpaduu 3Be3JHbIX CKOTIJIEHUH U ra30IblIeBbIX TYMaHHOCTEH.

dororpaduu ranakTvK.

HabsmrozieH1e CONMHEUHbIX TSTEeH.

O6Hapy>keHue BpaieHus CoJHIa.

KomriproTepHOe Mo/ienpoBaHue ABKeHHsI HeOeCHBIX TeJl.

OBOBIIAIOHLIEE ITOBTOPEHME (28 1)



Beegenue (1 u)

1.®Pu3MKa B M03HAHUU BellleCTBa, [10J15, TPOCTPAHCTBA U BPEMEeHHU.
Mexanuka (6 u)

KvHemaTnka MaTepyanbHOM TOUKH.

KvHemaTnka MaTepuanbHOM TOUKH.

[uHaMuKa MaTepuaJbHOW TOUKH.

3aKOHbI COXpaHeHUsl.

[lnHamMKKa MepruojuuecKoro JABH)KeHUSI.

PengartuBuCTCKass MexaHHKa.

MournekynsipHas pusmka (6 u)

MonekynisipHasi CTPYKTypa BelleCcTBa.
MouJiekyIsIpHO-KMHeTHYeCKast TeOpusl UieabHOro rasa.
TepmogrHaMuKa.

JKvgkocTs U nap.

Tseppoe Teso.

MexaHnyeckue U 3BYKOBbIe BOJTHBI.

OnekTpoAuHaMuKa (8 u)

Cubl 5/1eKTPOMarHUTHOTO B3aUMO/IeHCTBUS HEITOBI)KHBIX 3apsi/iOB.
OHeprus 3/1eKTPOMarHUTHOTO B3aUMO/€MCTBUS HETTO/IBUKHBIX 3aps/i0B.
3akoH Owma.

TenioBoe JieiiCTBUE TOKA.

Cu/bl B MarHUTHOM IT0JIE.

OHeprusi MarHUTHOTO MOJIS.

DJIeKTPOMarHeTU3M.

JneKTpUYeCcKue Liery NepeMeHHOro TOKa.

DJIeKTpOMarHuTHoe usnyuenue (5 u)

N3nyuenue u npuem 371eKTPOMarHUTHBIX BOJIH paguo- 1 CBUY-nuanasoHa.
OTpakeHure U IpeIoMJ/IEHHE CBETa.

OnTryeckrie MpUOOPHI.

BosiHOBas ontuka.

KBaHTOBasi TeOpUsi 37IeKTPOMarHUTHOTO M3/TyUeHUsl U BelljecTBa.
du3rKa BLICOKUX SHepru (2 u)

®u3uKa aTOMHOrO Spa.

®U3BNYECKUI ITIPAKTUKYM (20 u)

V3mepeHre MHAYKTUBHOCTU KaTYIIKH.

COopka JieliCTBYIOIIeH MO/Ie/Id pPafiiOTIPUEMHUKA.

N3yuenue TpaHchopmaTopa.

N3yuenue TpaHsucropa.



OnpefiesieHye BBICOTBI pe/IMeTa C MOMOLIBIO MJIOCKOTrO 3epKaa.
Ornpe/ienieHue roKa3saTeJsi IpeJIOM/IeHHs CTeK/Ia IPYU MTOMOLL MUKPOCKOTIa.
Cbopka Mo/ie/Ti MUKPOCKOTIA U OTIpeZie/ieHHe ero yBeTndeHHs..
Onpenenenue POKYCHBIX pacCTOSIHWIN cOOMparolliel U paccerBaroleil JIMH3.
M3yueHne pe3oHaHCa B 37IeKTPUUECKOM KoJiebaTe/TbHOM KOHTYPe.
[ToBbillIeHKe TIpe/ienia U3MepeHuid aMrepMeTpa.

YuyeOHo-TeMaTHYeCKOe I/IAHUPOBaHMe (Yr/1y0/IeHHbIH yYPOBeHb)

TemaTnueckoe njianupoBanue 10 Kiacc

Ne Ha3Banue Tembl KosnuecrBo KonnuyecrBo KosnuecrBo
TeMbl 4acoB KOHTPOJIBHBIX JIa0opaToOpHBIX
padoT paboTt

1 Bsegenue. 3 - -

2 MexaHuKa. 67 4 5

3 MonekyJisipHasi hH3MKa. 55 4 3

4 DJIEKTPOCTaTHKA. 25 2 1

5 Pu3nuecKril NpakKTUKYM 20 - -
Utoro 170 - -

11 xnacc
Ne Ha3Banue Tembl KosmnuecrBo KonnyecrBo KosmnuecrBo
TeMbl 4acoB KOHTPOJIBHBIX JIabopaToOpHBIX
pabort padot

1 DJIEKTPO/IMHAMUKA. 50 5 3

2 DJIEKTPOMarHUTHOe U3/Iy4yeHue. 45 5 4

3 PusmKa BbICOKUX SHEpPIUH. 23 1 1
JneMeHThI acTPOGHU3UKH.

4 006o06111aro1TIeE TTOBTOPEHHE 28 - -

5 Pu3nuecKril NpakKTUKYM 20 - -
Peseps 4 - -
Wroro 170 11 8







	Тематическое планирование 10 класс
	№ темы
	Название темы
	Количество часов
	Количество контрольных работ
	Количество лабораторных работ
	1
	Введение.
	3
	-
	-
	2
	Механика.
	67
	4
	5
	3
	Молекулярная физика.
	55
	4
	3
	4
	Электростатика.
	25
	2
	1
	5
	Физический практикум
	20
	-
	-
	Итого
	170
	-
	-
	11 класс
	№ темы
	Название темы
	Количество часов
	Количество контрольных работ
	Количество лабораторных работ
	1
	Электродинамика.
	50
	5
	3
	2
	Электромагнитное излучение.
	45
	5
	4
	3
	Физика высоких энергий. Элементы астрофизики.
	23
	1
	1
	4
	Обобщающее повторение
	28
	-
	-
	5
	Физический практикум
	20
	-
	-
	Резерв
	4
	-
	-
	Итого
	170
	11
	8

