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IlosicHMTe/IbHAA 3alMCKa

IanHast pabouast TporpaMma 1o yue6HoMy ripeaMety «Pusrka. ITpaktukym» st 10-11 KaccoB:

CocraBrieHa B COOTBeTCTBUM C TpeboBaHusimu PenepanbHoro 3akoHa «O0 o6pa3oBaHuM B
Poccutickolti ®Peneparun» ot 29 gekabps 2012 r. Ne 273-®@3 «O6 obpa3oBanun B Poccuiickoit
®denepaLun»;

CootBetctByeT ®I'OC COO, yTBep)KAEHHbIN MTPUKa30M MHWHUCTEPCTBOM 0Opa30BaHUS W HayKH
P® ot 17.05.2012 Ne 413 (B pemakuuu ot 12.08.2022r. Ne 732);

CootBerctByeT PezepanbHON OCHOBHOM 00pa3oBaTe/lbHOM  MpOrpamMme CpefHero oOIero
obpa3oBaHust, 0f00peHHOW denepasbHBIM  yUeOHO-METOAMUECKUM O00befuHeHreM 10  o0IeMy
obpa3oBanuto, yrBepkaeHHoH [Tprkazom MunmpocseirieHnss P® ot 18.05.2023 1. Ne 371 u pa3melieHHOM
Ha caiite fgosreestr.ru.;

Pa3paboTtaHa Ha ocHOBe paboueii mporpamMMbl cpefHero obirero obpasopanus «Pusrka» gy 10-
11 kaccoB (6a30BbIi YPOBEHb) U C yueToM KoHIlenimu rperojaBaHust yue6Horo rpegmera «DOu3mnka» B
obpa3oBarenbHbIX oOpraHu3anusx P®, peammsyrwomux OOII, yTBep)kIeHHOUW pelieHueM Kosneruu
Munnpocsenienus: Poccuu (nmporokon ot 03.12.2019 Ne [1K — 4 BH).

ManHast pabouasi TporpaMMa sIB/ISIeTCSl YaCThI0 OCHOBHOM 00pa30BaTe/IbHOM MTPOrpaMMbl CPeIHET0
obmero o6pasoBanusi IL[ZIO T'OY PK «PLIO» u obecrieuriBaeT peanu3anuio YueOHOro TiIaHa
ob61ieobpa3oBateslbHON MporpaMmbl  cpefHero o6irero o6pa3oBaHus (0a30BOro ypoOBHsS) B 4YacCTH,
dbopmupyemoli  yyaCTHUKaMH  00pa3oBaTe/IbHbIX  OTHOIIEHWH, C OMOpPOM Ha  3/IeKTPOHHBIE
obpa3oBaresibHble pecypchl 10 yueOHOMY mnpeamMeTy «®usuka. [IpakTHKym», pacrio/ioKeHHble Ha
obpa3oBarenbHoi cpese 'OY PK «PLIO» 1o agpecy: http://mood.rcoedu.ru/

ean n 3agaun

OCHOBHBIMH I€/IAMH U3yueHUs (PU3UKHU B 00111eM 00pa30BaHUM SIBJISIFOTCSL:

dopMupoOBaHWe WHTEpeca W CTpPeM/IeHWs OOydYaromMXcsi K HaydHOMY W3y4YeHUI0 TIPUPOJBI,
Pa3BUTHE UX UHTE/UIEKTYa/IbHBIX ¥ TBOPUECKUX CITIOCOOHOCTENH;

Pa3BuTue mipefcTaBleHUd 0 HaydyHOM MeToje TOo3HaHUs U (OpMUPOBaHKE UCC/Ie0BaTebCKOro
OTHOLLEHUS K OKPY KaIOILUM SIBJIEHUSIM;

dopMHpoBaHUe HayuHOTO MHPOBO33PeHHs KaK pe3y/ibTaTra U3yueHusi OCHOB CTPOEHHsI MaTepuu 1
(yHIaMeHTalbHBIX 3aKOHOB (DM3UKH;

dopmMupoBaHUe YMeHU OOBSICHITD SIBJIEHUS C UCTOIb30BaHHeM (hM3WYeCKUX 3HAaHWN UM HayYHBIX
Jl0Ka3aTenbCTB;

dopMupoBaHUe TpeZACTaB/ieHui 0 POMU (PU3WKU [/ Pa3BUTHUSL [IPYTUX €CTeCTBEHHBIX HayK,
TeXHUKH U TeXHOJIOTHH.

IocTtwkeHne THX Liesiell obecrieunBaeTCsl pellieHeM CJIeAYIOIHX 3ajad B TpoLjecce W3ydyeHus
Kypca (M3MKHU Ha YPOBHe CpejHero o01iiero obpa3oBaHust:

[TpuobpeTeHue crcTeMbl 3HaHUN 00 OOLMX (DHU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TeOpHsX,
BK/TIFOUasi MEXaHWKY, MOJEKYISPHYIO (GH3UKY, 3/1eKTPOAWHAMUKY, KBAaHTOBYIO (HU3UKYy U 3/T€MeHTHI
acTpoU3UKy;

dopMUpOBaHWe YMEHWM TIPUMEHSTh TeopeTHUecKhe 3HaHus [ OObscHeHUs (DU3NUeCKUX
SIBJIEHUH B TIPUPO/IE U /Il IPUHSITHS TPAKTUUECKUX PEIIeHUH B TIOBCeJHEBHOM >KU3HMU;

OcBoeHre CrIoco00B pellleHHsT pa3/IMUHBIX 33/lau C SIBHO 3aZlaHHOM (DPM3MUeCKOi Mogienblo, 3aad,
TI0/Ipa3yMeBaroLIMX CaMOCTOsITe/IbHOe CO3/jaHre (PHU3MUeCcKOoil MOfieNH, aleKBaTHOM yC/IOBHSIM 3a/lauM;

OBnajileHe MeTOAAMH  CAMOCTOSITE/IbHOTO — TJIAHMPOBAHUSI W TIPOBefeHUsT  (DU3UUeCKUX
5KCIIEPUMEHTOB, aHa/lu3a M MHTepIipeTaliuyd WHGOpMAaLUY, ONpefe/ieHrsl JOCTOBEPHOCTH TMOyueHHOro
pe3ysnbTara;

Co3paHve yClnOBUM [T pasBUTUS  YMEHHIl TPOEKTHO-UCC/Ie[0BaTe/bCKOM, TBOPUECKOM
JiesITeIbHOCTH.


http://mood.rcoedu.ru/

Oco0eHHOCTH MPOrpaMMBbI

[Tporpamma «®wusmka. [IpakTHKym» Kak uyacTb yuyeOHOro TyiaHa, )OPMHPYEMOTO yuaCTHHUKAMHU
obpa3oBaTe/lbHBIX OTHOLLEHUM, OCYII|eCTB/ISETCS B COOTBETCTBUM C WH/AWBH/YyaJbHbIMH Yy4eOHBIMU
maHamu (MYTI), hopMypyeMbIMu B Lie/isIX YAOBIeTBOPeHUsT 0COOBIX 00pa3oBaTebHBIX TIOTPeOHOCTeH 1
uHTepecoB obyuarouuxcs LI/1O, KoTopble OTHOCSTCS K KaTerOpuM JIeTU-UHBaIU/bl U KOTOPHIM T10Ka3aHo
uHAuBHAyanbHOe oOyuenne. WYII dopmupyroTcs Ha OCHOBe 3asiB/ieHW popauTesield (3aKOHHBIX
Tripe/[CTaBUTeIel) TI0 BLIOOPY yueOHBIX MTPeIMeTOB U KYPCOB Ha yueOHbIH rof,.

OOyuenrie oOydyaromuxcss 10 TporpamMme ocyiiectsiasercs B LIJIO ¢ mnpumeHeHWeM
JVMCTaHLIMOHHBIX 00pa3oBaTesbHbIX TEXHOJOTHMH WHAVBUAYaAbHO W He IIpeArosiaraeT OTUMC/IeHHe
yJaumxcst U3 o0iieobpa3oBaTesbHBIX OpPraHW3alMil 0 OCHOBHOMY MeCTy OOyueHHsi, B KOTOPBIX OHH
roJiyuarot obiriee o6pazoBaHMe.

MHoro/eTHHH OMBIT paboThI C YUAIIMMUCS JaHHON KaTeropuy C UCTO/Ib30BaHUEM AUCTaHLMOHHBIX

obpa3zoBarenbHBIX  TexHojoru  (JOT), HeoOXOIMMOCTb  yueTa KOHKDeTHBIX OrpaHUYeHUi
o0yuaroierocss B OTHOILIEHUHM €r0 BO3MOXKHOCTEH BOCIPHUATHS, TeMIla PabOThI, JOITYCTUMON Harpys3KH,
YPOBHSI TpeIMEeTHON TOATOTOBIEHHOCTH oripefiesisieT 0COOEHHOCTH [JAHHOM TIPOrpaMMbl U

HeoOXOMMOCTh ONTHMHU3alu (OPM TIpeACTaB/eHusT yuyeOHOrO Marepuana, pa3paboOTKM U CO3JaHUS
yueOHO-00pa3oBaTe/lbHON Cpe/ibl, UHTeHCU(UIUPYIOLLeH TpoLjecc 00yueHws.

[Tporpamma mpezriosiaraeT pa3BUTHe KPyro3opa U MBIIUIEHUs Yy OOyuaromuxcs, CrocoOCTByeT
TIOBBIIIEHUIO UX UHTEJIEKTYaIbHOTO YPOBHSI.

CTep)XHEBBIMM 3/IEMEHTaMH Kypca (U3UKHA CpeJHEeH IIKO/IbI SBISIOTCA (U3UUYEeCKHe Teopuu
(bopmupoBaHue  rmipeiCTaBlIeHU O  CTPYKType  TOCTPOeHUsi  (U3WYecKoW  TeOpuW, PpoJU
(byHZaMeHTa/IbHbIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX IIPE/CTAB/IE€HUSAX O TPUPOZe, I'PaHUIlAX
TIPUMEHUMOCTH TeOPHH, /IJIsi OTTMCAHUSI eCTeCTBeHHO-HAYUHBIX SIBJIEHUM 1 TIPOLIECCOB).

CucTeMHO-/ieSITe/TbHOCTHBIN TOAXOZA, B Kypce (M3MKM peanu3yeTcs TpexX[e BCero 3a CUéT
OpraHu3al[i¥ KCIIePUMEHTAIbHOM ieaTeTbHOCTH o0yuatoiuxcs. [1py 3ToM obecrieunBaeTcsi OB/afieHHe
o0yJarIMMUCS  YMEHUSIMH TIPOBOJUTH KOCBEHHble W3MepeHHs, UCC/Ie[loBaHUsl 3aBUCUMOCTeH
(hU3HMYeCKUX BeJTMYMH U TIOCTAHOBKY OIMBITOB TI0 TIPOBEPKE TPe//I0KEHHBIX TUTIOTe3.

Bonbilioe BHUMaHUe yensieTCs PelleHHI0 PAacyéTHLIX M KaueCTBeHHbIX 3ajau. [Ipu 3ToMm Asis
PACUETHBIX 3a/lad TPUOPUTETOM SIBJITIOTCS 3a/laud  C SIBHO 3aJ]JaHHON  (DU3UYECKOW MO/esbIo,
TI03BOJISAIOIIME TIPUMEHSTh M3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, Tak U
WHTErpyupysi 3HaHWs U3 Pa3HbIX pa3ziesnioB. [/ KaueCTBeHHBIX 3a7iay TIPUOPUTETOM SIBJISIFOTCS 3a/laHUs Ha
00bsicCHeHWe TIpoTeKaHusi (U3NUeCKUX sIBJIEHUH M TIPOLIECCOB B OKPY’Kalol[el >KW3HU, TpeOlyroliue
BbIOOpa r3nueCcKor MOZIeNH [t CUTYaly TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B ocHOBy Kypca ¢U3MKM cpefjHel IIKOJIbI TOJIOKEeH Psifi Wfeld, KOTOpble MO)KHO pPacCMaTpHUBATh
Kak TIPUHLUIIBI ero TTOCTPOeHUs.

Wpes nenocTtHOoCcTH. B COOTBeTCTBUM C Heil KypC SIB/IsSleTCSl JIOTUYECKW 3aBepLIEHHBbIM, OH
COZlep)KUT MaTepuan M3 BCeX pasfiesioB (M3MKM, BK/IHOUaeT KaK BOIPOCHI K/IaCCUYeCKOM, Tak U
COBpeMeHHOM (PU3MKHU.

Wpess reHepanu3auvu. B cooTBeTcTBUM C Hell Marepuan Kypca (U3UKU OOBeJUHEH BOKPYT
¢usnyeckux Teopuil. BepymmM B Kypce siBasieTcss (pOpMHpOBaHHWe TpPe/CTaB/le€HUM O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BelllecTBe U IoJie.

Upes rymanutapusaumu. EE peanusanys mnpejrionaraeT MCI0/Ab30BaHWE T'yMaHHWTapHOTO
roTeHIMasa pu3nuecKoit HayKu, OCMbIC/IEHUe CBsI3W Pa3BUTHSI GU3UKHU C pa3BUTHEM 0O0IIleCTBa, a Takxke C
MHPOBO33peHYeCKMMH, HPaBCTBEHHBIMU M SKOJIOTHUECKUMH TIPO0/IeMaMH.

Wpest nmpuk/afHON HampaBieHHOCTH. Kypc ¢pu3uku rpe/onaraeT 3HakOMCTBO C LITUPOKUM KPYrom
TeXHUUECKUX U TEXHOJOTUYEeCKUX MPUIOKEHUI N3yUeHHbIX TEOPUM 1 3aKOHOB.

Wpest sKonoryusanuy peanrsyeTcs IOCPeJCTBOM BBeJeHHs 37IeMEHTOB COZlepKaHMsl, TOCBSILEHHBIX
9KOJIOTUYEeCKUM TIpo0JieMaM COBPEeMEeHHOCTH, KOTOpPbIe CBSI3aHbI C Pa3BUTHEM TeXHUKU W TEXHOJIOTHH, a
TaK>Ke 00CyK/jeHHst Tpo6sieM paljioHa/IbHOTO NPUPO/0II0Ib30BaHusI U SKOJIOTMUeckor 6e30macHOCTH.

Pabouass mporpamMma yueOHOro mipeamera «®Pwu3nka. IIpakTUKym» pa3paboTaHa C y4yeTom



KaTeropuil Jerel-UHBAMUOB, Haxopsumxcs Ha oOyuenun B L[JIO, c yderomM ocobeHHOCTeW UxX
MICUXOQU3NUECKOTO Pa3BUTHsL, WHAWBUAYAIbHBIX BO3MOXKHOCTEH, a Takke OCOOeHHOCTell mporecca
o0yueHusi C TpUMeHeHWeM MCTaHLIMOHHBIX 00pa30BaTe/IbHbIX TeXHOIOTHH.

Ha o0yuenuu B II/IO HaxoaATCcA C/IeAy0IIHe KaTerOPUH JleTel-UHHBa/IU/[0B:

cnabocIbIaliye;

CJieTibie ¥ C/1ab0BUISIIINE;

JeTH-UHBAJTH/IbI C HapyIlleHreM OTOPHO-ABUraTe/IbHOTO arrapara;

JeTU-UHBa/MMABI  C  COMAaTHUeCKUMU  3abosmeBaHusiMM  (TIPM  yC/IOBHUM  COXPAHHOCTH
HHTeJIJIeKTyaTbHOM cdepbl).

B mpouecce obyueHusi JeTeii-WHBA/MU/IOB TIe[AroraMM MCIIONb3YIOTCS CrelydaibHble TPHUEMBI,
(hopMbI ¥ METOZIBI pabOThI, KOTOPLIE 00eCIIeUBalOT YCBOeHHe paboueii TporpaMMbl yueOHOTO rpeMeTa B
TIO/THOM 00BEMeE:

1. /lna cnabocabiwawjux obyuarowjuxcs:

Ha/MuyMe BU3Yya/IbHOTO KOHTAaKTa, TO3BOJISIOLErO [eTSIM-WHBalIW[aM Jep)KaTb B TIOe 3peHust
rejarora, B TOM UHWCJIe BUJETb €ro JIMIO, apTUKY/SLWI, [BKEHUS DPYK, UMeTb BO3MO)KHOCThb
BOCIIPUHUMaTh UH(OPMALIMIO CTYyX03pUTE/IbHO U Ha C/IyX, BU/IeTh (JOH 3a 1eJjarorom;

TIPOlyMaHHOCTh OCBEI[eHHOCTH JIMI]a, TOBOPSIIero 1 ¢hoHa 3a HUM, UCII0/b30BaHHEe COBPEMEHHOU
3/1eKTPOAaKyCTUUEeCKOM, B TOM UKCJIie 3ByKOYCH/IMBAIOLLel arnaparyphl;

peryMpoBaHHie YPOBHS IIIyMa B TTOMeIIeH!H;

Ha/Inuve TeKCTOBOW MH(OPMAIWH, MpeACTaB/eHHON B BUe TeYaTHBIX TabMWI| Ha CTeHAAX WU
3/IEKTPOHHBIX HOCUTEJISIX;

yBe/IMueHre BpeMeHH Ha BBITIOJIHEHHEe CaMOCTOSITe/TbHBIX paborT.

2. [Ins caenbix u ca1abosuosyux obyuarowjuxcs:

WCTI0J/Ib30BaHKe TIPUEMOB a/lTOPUTMU3ALIUH JeATeTbHOCTA 00yJaroIyxcs;

WCTIO/Ib30BaHKUe TTPUEMOB COUETaHHsI 3PUTeTbHON U CTyXOBOM MH(MOpMaLvY;

WCII0/Th30BaHKe TIPUEMOB COYETaHUsI TMCbMEHHOW ¥ YCTHOM paboTh;

WCTIO/Tb30BaHHUe TTPUEMOB CHSITHS 3PUTE/IbHOM U TAKTUIBHON YTOMJISIEMOCTH;

WCII0/Ib30BaHWe TIPUEMOB, TIO3BOJISIIOLIMX BbIIE/IUTh CYILeCTBEHHbIE TIPU3HAKK H3yYaeMbIX
TIPeZIMETOB U TIPOLIECCOB;

3aMeHa /IeMOHCTPALMOHHBIX TIOKAa30B CaMOCTOSITe/TbHBIMHU paboTamu;

WCTIO/Tb30BaHKUe TTPUEMOB KOHKPETH3al[K PeuH Te/larora;

co0OmroZieHre peryiaMeHTa 3pUTEeNbHBIX (/11 CJIeNbIX OOyuYarol[UXCsl C OCTaTOYHBIM 3peHUEeM) U
TaKTH/IbHBIX Harpy30K;

WCII0/Tb30BaHKe TIPUEMOB, HallPaB/IeHHBIX Ha CHATHE 3DUTEIbHOTO U TaKTUIbHOTO HaTPSDKEHMUST;

palOHa/IbHOE uepefioBaHWe TaKTHU/IbHOW Harpy3Ku CO CIYXOBBIM, 3PUTEbHBIM ([T CJIerbIX
00y4arolMXCsi C 0CTaTOUHBIM 3peHHeM) BOCTIPUSITHEM yueOHOro MaTepuasa;

cobsozieHre pexkuMa (pU3ruecKUX Harpy3ok (C yueToM IpOTHBOIIOKA3aHU);

obecrieyeHre JOCTYITHOCTA YyueOHOM WH(OPMAL[MU /s HEeroCcpeJCTBeHHOrO BOCHpUSTUS (C
TIOMOII[bIO0 OCTATOUHOTO 3PEHUsT /WK OCSI3aHus);

yBe/IMueHue BpeMeHM Ha BBLITMIOJIHEHHEe CaMOCTOSITeNbHbIX paboT (B 2 pasa) U aganraius (B
COOTBETCTBUM C 0COObIMU 00Opa3oBaTe/lbHBIMM TOTPEOHOCTAMHU /leTe-WHBA/NW/0B) TEKCTOBOTO U
WJUTIOCTPAaTUBHOTO MaTepuara;

JOCTYITHOCTb 00pa30BaTe/IbHOM Cpe/ibl TOCPe/ICTBOM UCIT0/Ib30BaHUs yueOHUKOB, AUJAKTUUECKOTO
Marepuasa U CpeJICTB HaIVISIIHOCTH C YBETMUEHHBIM HIPU(TOM;

HCTIO/Ib30BaHHe TIepCOHATbHBIX KOMITBIOTEPOB WM HOYTOYKOB, OCHAI[eHHBIX HEOOXOAMMBIM JIJIst
JAHHOW KaTeropvy yJalluxcsl CrieljuaabHbIM IIPOrPaMMHBIM 00ecrieyeHreM;

WCTI0/Ib30BaHMe CITeLMa/IbHBIX TH(IOTEeXHUYeCKUX YCTPOWCTB, MO3BOJISIOUINX MPeoOpa30BhIBATH
BU3Yya/IbHYIO HH(OPMAI[UIO B peub U B peibe(PHO-TOUeUHbIN HIPUPT.

3. [lns demeli-uH8anud08 ¢ HapyweHUsIMU ONOPHO-08U2aMeNbHO20 annapama:

WCTIONb30BaHWe HarvsiAHbIX  (HabmrofeHye, WIIOCTpals, JeMOHCTpALUsi), TIPaKTHUeCKUX
(ympakHeHue, taboparopHasi paboTa, rpakTuueckasi pabora), cjioBecHbIX (pacckas, obObsicHeHue, becesa,
paboTa c KHUTO#) U AIBUraTeIbHO-KMHeCTeTUUeCKHUX MeTO/OB;



TIIaTe/bHBIA 0TOOp MaTepuasa (HebOoJsIbILION 10 00beMy, CoepsKalliii OrpaHUYeHHOe KOTMYeCTBO
HOBBIX CBe/IeHHUH, I0CTOBepHbIEe U HAyUHO MpOBepeHHbIe (HaKThI);

HCTI0/Tb30BaHWe ONTHMAa/IbHOTO KOJMYeCTBA 3aJaHH C yueTOM BO3MOXKHOCTeH M IOTpeOHOCTel
JleTell C HapyIlIeHUsIMU OTIOPHO-JBUTaTe/IbHOTO arrapara;

MOCTAaHOBKA YETKUX LieJiell BBIMIO/IHSEMOTO0 3a/laHusI;

aHa/IU3 Pe3y/IbTaToOB KaXKJJ0r0 3a/IlaHus1, OCMBIC/IEHHE MPUYKH OIIMOOK U TyTel UX yCTpaHeHUs;

WCTIO/b30BaHWe T1ePCOHA/IBHBIX KOMITbIOTEDPOB, TeXHUUECKUX TPUCIIOCobeHnid (crieLdanbHast
K/IaBUaTypa C YBeJMUYEHHbIM pa3MepoM KJ/aBUII, CO CIelMaJbHOW HAaK/Ia[KOM, OrpaHWYMBaroLei
C/lydyaliHOe HaXkaThe COCeQHMX KJ/aBWIL), pa3/MUYHOrO BHJA KOHTAKTODbI, 3aMEHSIOLIMe MbIIlb,
[DKOMCTUKH, TPEKOO/bl, CEHCOpPHbIe TUIAHIIEThI), BBLIHOCHBbIE KHOIIKHM, KOMIBbIOTEPHAs IpPOrpaMMa
«BUPTYya/bHas KjlaBUaTypa»;

yBeJIMUeHHe BPEMEHU Ha BBITIOJTHEHHE CaMOCTOSITe/TbHBIX Pa0oT.

[lpu pabote ¢ [eTbMU-UHBAJMAAMHA C COMAaTHYeCKMMU 3a00/IeBaHUSIMU  WCTIO/Ib3YHOTCS
TPaJULIMOHHBIE TIPUEMBI, METO/bI U (POPMbI 00yUEeHHS.

IanHast pabouast mporpamma npeaycmatrpuBaet 68 yacos: 34 uacos (1 uac B Hefesmto, 34 yueOHBIX
Hezlesv) B yaeOHOM Topy.
[nst Kaxgoro roga o0y4yeHHs TIpelyCMOTPEHO pe3epBHOe yueOHOe BpeMsi, KOTOPOe MOXKET ObITb
WCTI0/Ib30BaHO yYaCTHUKaMH 00pa30BaTe/IbHOTO MpoLiecca AJIs peaar3aliii UHIUBUIYaTbHOTO yueOHOTo
T/1aHa.

Pabouasi mporpamMma yuebHoro mnpeameTra «®usuka. [IpakTUKym» oOecrieurBaeT peaM3ariyio
Mozynsi «PopMbl M CIOCOOBI OpraHM3aliyd yYPOUHOM [esTe/TbHOCTH, HarpaB/ieHHble Ha peasr3ariiio

PIIB» u mocTKeHue LieJiel MIaHupyeMbIX pe3y/ibTaToB paboyeld MporpaMMbl BOCITUTAHUS.

Cojep>kaHue yueOHOro nmpegMera

10 xacc
Pa3gen 1. ®usukKa ¥ MeTOABI HAYYHOI0 MO3HAHUS.
du3mka — Hayka 0 npupoge. HayuHble MeToabl IO3HaHUSI OKpysKaromjero wmwupa. Pomb

5KCIepYMeHTa U TeOpUH B TIPOL{ecce TO03HAHUS MPUPO/bL. DKCIIEPUMEHT B (PM3KKe.

MopenupoBaHue (hr3nuecKUx siBjieHUi U npoleccoB. HayuHble runotessl. Pr3nueckue 3aKOHbI U
Teopuu. ['paHULIbI NPUMEHMMOCTU (PU3NUYeCKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Porb u wmecto ¢us3uku B (HOpPMHMpOBAaHMM COBPEMEHHOM HAyyHOW KapTWHBI MHPa,
B [IPAaKTUYECKOM [1eITeTbHOCTH JIIOfe.

Pa3pen 2. MexaHuKa.

Tema 1. KuneMaTtuka

Mexannueckoe fBwKeHHe. OTHOCUTENBHOCTh MeXaHUUeCKOro [BwkeHus. CHcTemMa OTCYéTa.
Tpaekropus.

[TepemenieHue, CKOpPOCTh (CpefiHsIsI CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHEe MaTepuaabHOU
TOYKH, UX TIPOEKLIMM Ha OCH CUCTeMbI KOOpAuHat. Crio)keHHe repeMeLLeHUI U C/I0)KeHHe CKOPOCTEeM.

PaBHOMepHOe U paBHOYCKOpEHHOe TIpSIMOJIMHeHoe [BibkeHWe. [paguky 3aBUCUMOCTH
KOOD/IMHAT, CKOPOCTH, YCKOPEeHHUS], yTH Y TlepeMeLleHHUs] MaTeprUabHOW TOYKK OT BpEMEHU.

CBobogHOE Ta/ieHre. YCKOpeHre CBOOOHOTO TMafieHusl.

KpuBonvHeitHoe — aBwkeHue.  [IBW)KeHMe ~ MarepuajbHOM  TOYKM  TI0  OKPY)KHOCTH
C TIOCTOSIHHOW TI0 MO/ CKOPOCTBHO. YI/JIOBasi CKOPOCThb, JIMHEeWHasi CKOpocTb. [lepuof
Y yacToTa obpaiijeHus. LleHTpocTpeMuTe/IbHOE YCKOPeHHe.

Tema 2. JITuHaMUKa.

[MpuHimn oTtHocuTenbHOCTU [amunes. IlepBeili 3akoH HbroToHa. VHeplyanbHbIe CUCTEMBI
oTCuéra.

Macca Ttena. Cwuna. [lpuHuun  cymepno3uuud cwi.  Btopoit  3akoH  HbloToHa
[J1s1 MaTepraabHOU TOUKU. Tpetnii 3akoH HblOTOHA /151 MaTepraibHbIX TOUEK.

3aKoH BceMUpHOro TaroteHus. Cusa TsokecTy. [lepBast KocMuueckasi CKOPOCTb.




Cwuna yrnipyroctu. 3akoH ['yka. Bec tena. Tpenue.

Tema 3. 3aKOHbI COXpaHEHVs B MeXaHUKe.

VmMnynbc MaTepuanbHOM TOUKU (Tesla), CUCTeMbl MaTepualbHbIX ToYeK. VIMMynbC Ccuibl U
HM3MeHeHHe UMITY/IbCa Tesla. 3aKOH COXPaHeHWs UMITY/IbCa. PeakTUBHOe [IBUKeHue.

Pabora cuibl. MOIIHOCTE CUJIBI.

KuHeTnueckasi SHeprusi MaTepraibHON TOUukU. Teopema 00 M3MeHeHUH KUHETUUYeCKOUW SHEepPIUu.

[ToreHuyanbHasi sSHeprusi. lloTeHlManbHasg >HeEpPrusi ympyro JAe(OpMUPOBAHHON MPY)KUHBI.
[ToreHnanbpHast SHEpPTUs Tesia BOMM3K TOBEPXHOCTU 3eMITH.

3aKoH cOXpaHeHUs] MeXaHUUeCKOW SHepruM.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUS.

Pa3paen 3. Monieky/sipHas (pu3uKa U TepMOAMHAMHUKA.

Tema 1. OCHOBBI MOJIEKY/IIPHO-KWHETHUECKON TEOPUU.

OCHOBHBIE TIOJIO’KEHUS] MOJIEKY/ISIPHO-KMHETUUECKOH TeOpUd W HX OIbITHOe 00O0CHOBaHUeE.
BpoyHoBckoe gBkeHue. Juddy3us. Xapakrep JBMKeHUS U B3aUMOZEUCTBUS YaCTUL] BelljecTBa. Moenu
CTPOEHHSsI Ta30B, KUAKOCTe U TBEPABIX Tel U 00bsiCHeHWe CBOMCTB BellleCTBa Ha OCHOBE 3TUX MOJeJieit.
Macca v pasmepsl Moneky/n. Konnyectso Beliectsa. IlocrosiHHass ABorazpo.

TerniioBoe paBHOBecue. Temrieparypa U eé usmepenue. Illkana temmneparyp Llenbcus.

Mopgens wupeansHoro rasa. OCHOBHOe ypaBHEHME MOJIEKY/ISPHO-KUHETUUeCKOW Teopuu
ueasbHOrO rasa. AOCO/MOTHasi TemriepaTypa Kak Mepa CpeJHell KUHeTHUYeCKOW SHeprud TeTyiOBOTO
aBwkeHus uvactul rasa. lllkama temneparyp KenbBrHa. ['a30Bble 3akOHbI. YpaBHeHue MeH[eseeBa—
Knarneiipona. M3ormpoliecckl B uziea/lbHOM rase C MOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. ['paduueckoe
TIpe/iCTaB/ieHre U30TIPOLIECCOB: M30TepMa, M30X0pa, u3o00apa.

Tema 2. OCHOBbI TepMOAUHAMUKH.

TepMmogHaMHUeCKasi CUCTeMa. BHYTpeHHsIs1 SHeprusi TePMOJMHAMUYECKOM CUCTEMBI U CIIOCOOBI
eé n3meHeHust. KomuecTBo TerioTel U pabota. BHYTpeHHSsIsl SHeprusi OAHOAaTOMHOTO H/lea/lbHOTO Ta3a.

[Tousate 06 azuabatHoM Tiporjecce. IlepBbili 3aKOH TepMOAWHAMHMKH. [IpUMeHeHHe TepBOro
3aKOHa TepMOJIMHAMUKH K n3onporeccaM. I'paduueckasi uaTepriperarusi paboThI rasa.

Bropoti 3akoH TepMogrHaMUKK. HeobpaTuMOCTh Tpo1[eccoB B MPUPO/E.

TernnoBble MammvHbL. [IpUHLUTIBI JEMCTBUSI TEIUIOBBIX MalivH. [IpeoOpa3oBaHHsI SHEPrUM B
Ter/IOBbIX MallMHaxX. Ko3(duiyeHT Tmosie3HOro JercTBUs TeryioBod MaiuuHbl. Lukn KapHo u ero
K03(hbUIHEeHT TI0Ie3HOTO [eMCTBUSA. DKOIOTHYeCcKue Mpo0/ieMbl TeTJI09HePTreTUKH.

Tema 3. ArperarHbie COCTOSIHUSA BellleCTBa. Pa3oBble Nepexo/bl.

[Tapoobpa3oBanve W KoHAeHcarws. VicmapeHwe W KureHWe. AOCOMIOTHasi M OTHOCHTe/IbHAs
BJI&KHOCTb BO3Ayxa. HacbllleHHbI map. Yie/nbHash TerioTa IrapooOpa3oBaHus. 3aBUCUMOCThb
TeMIlepaTypbl KUTIeHHUs OT [laB/IeHUs.

Teéppoe Teno. Kpucranmueckue u amopgHble Tena. [lnaBneHre U KpucTaniu3auys. YaeabHast
TeruioTa ruiaBiaeHus. Cyomumariys.

YpaBHeHMe TerioBoro OasaHca.

Paszpen 4. DiekTpoaguHaMuKa.

Tema 1. OeKTpOCTaTHKA.

OnekTpu3anys Tesn. JDJIeKTPUUeCKUW 3apsf. [lBa Buza 3/eKTpUueckux 3apszioB. [IpoBopHMKWH,
JUS/IEKTPUKU U MOJYNPOBOJHUKN. 3aKOH COXPaHeHUs! 3JIEKTPUUYECKOT0 3apsizia.

B3aumopelictBue 3apszoB. 3akoH KynoHa. ToueuHbIM 3/1eKTPpUYECKUM 3apsifi. OJeKTpUYecKoe
riosie. HanpspkEHHOCTh 371eKTpUueckoro mojsi. [IpUHLMIT Cyreprno3vldy 3/1IeKTpUuuecKux mosied. Jluauu
HarpsDKEHHOCTH 3JIEKTPAYECKOTO MOJIS.

Pabora cun snekrpocratuueckoro moss. IloTeHuuan. Pa3sHocTe moreHIMasnoB. [IpoBOJHUKK U
JWS/IEKTPUKHU B 3JIEKTPOCTAaTUUYECKOM T10J1e. [Ju3/1eKTpudeckass IpOHULaeMOCTh.

OneKTpoéMKoCTb.  KoHzeHcaTop.  O/eKTPOEMKOCTb  IIJIOCKOTO — KOHZeHcaropa.  JHeprus
3apsKeHHOI'0 KOH/IeHCcaTopa.

Tema 2. [ToCTOAHHBIN 371eKTpUYeCKH TOK. TOKY B pa3/IMYHbIX Cpe/iax.

ONeKTPUUYECKUM TOK. YCOBUSI CYLLeCTBOBaHUSI 3JIEKTPUUECKOTO TOKa. VMcTtounuku Toka. Cuia
TOKa. [T0CTOSIHHBIN TOK.




Hanpspkenue. 3akoH OMa [/1s1 yyacTka LieMnu.

OJIeKTpUYeCKoe COIpPOTUBJIEHUE. Ye/lbHOe COMpOTUB/IeHMe BelecTtBa. [locimefoBarensHoe,
rapasijieJibHOe, CMelllaHHOe COeJUHEHHEe TTPOBOJHUKOB.

PaboTa 3/eKTprueckoro Toka. 3akoH JIxoyns—/IeHria. MoOIIHOCTB 3/1IeKTPUYECKOTO TOKa.

OneKTpOABWKYLLasi CK/la U BHyTPEHHee CONPOTUB/IeHHe UCTOYHMKA ToKa. 3akoH Oma /17151 TI0JTHOM
(3aMKHYTOM) 3/1€KTprUYeCKoi Ljenu. KopoTkoe 3aMbIkaHue.

OneKTpoHHasi MPOBOAUMOCTb TBEPABIX MeTasoB. 3aBUCMMOCTb COINPOTUB/IEHHSI METasjioB OT
TemMriepaTypbl. CBepXIIPOBOJUMOCT.

OnekTpUueCcKUi TOK B Bakyyme. [1o/1yripoBOJHUKH.

OneKTpUYeCKUy TOK B pacTBOpax M paclljlaBax 3/eKTPO/IUTOB. DJIeKTPOIUTHYECKas: JUCCOLMALINS.
OJIeKTPOJIN3.

ONeKTPUYeCKUM TOK B rasax.

MesKripeiMeTHBIe CBSI3U.

W3yuenne Kypca ¢(usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIeCTBAsieTCS C  Y4ETOM
COZlep>KaTe/TbHBIX MEXXITPeZAMETHBIX CBsi3ell C KypcaMH MaTeMaTWKH, OWOJIOTHHM, XUMHH, reorpaduv u
TeXHOJIOTUH.

MedcnpeomemHble noHsimusi, CBs3aHHbIe C W3yueHHWEeM MeTOJ0OB HAyuHOTO TO3HAHUS: sIBIEeHHe,
HayuHbld (akT, TUIOTe3a, (u3MUecKasi BeIMUMHA, 3aKOH, Teopus, HabJeHre, SKCTIepPUMEHT,
Mo/ieJIMpOBaHKe, MOJieNlb, U3MepeHHe.

Mamemamuka: pellieHWe CUCTeMbl YpaBHeHUWH, JinHelHas (yHKUus, rapabona, rurepbosa, ux
rpadvKu U CBOWMCTBA, TPUTOHOMETpUUeCKre (DYHKI[UU: CUHYC, KOCUHYC, TaHT€HC, KOTaHT'eHC, OCHOBHOE
TPUTOHOMETPHUYECKOe TOX/IeCTBO, BEKTOPBI M UX TIPOEKI[MM Ha OCH KOOPAMHAT, CJIO’KeHHe BeKTOPOB.

Buonoeusi: MexaHUUeCKOe JBW)KEHHE B )KUBOMW Tipupoje, Auddy3us, 0CMOC, TerIo00MeH >KUBBIX
OpraHu3MoB (BU/bI TeIIONepeauu, Terj0Boe paBHOBeCHE), 1eKTpUUeCcKye sIBJIeHUsI B )KUBOU MpUpo/ie.

Xumusi: [UCKpPeTHOe CTpOeHWe BelleCTBa, CTPOeHWe aTOMOB W MOJeKY/J, MOJb BelecTBa,
MOJISIpHAsi Macca, TeIyIOBble CBOMCTBA TBEDPABIX Tes, YKUAKOCTeH W Ta30B, 37eKTPUUeCKHWe CBOWCTBA
MeTaJl/IoB, 37IeKTPOUTAYeCKast JUCCOLMALMS, ralbBaHUKa.

T'eoepacpusi: BNaxXHOCTB BO3/yXa, BeTPbI, DapoMeTp, TepMOMETP.

TexHonozus: TipeoOpa3oBaHue [IBWD)KEHWH C WCIIO/b30BaHHEM MeXaHW3MOB, YUYET TpeHUs B
TeXHUKe, TIOALIMITHAKA, UCII0/b30BaHMe 3aKOHAa COXpaHeHUsI UMITy/lbCa B TeXHHKe (pakeTa, BOZOMET U
JIpyrye), ABUTaTe/lb BHYTPEHHETO CropaHus, rapoBasi TypOWHA, ObITOBOM XOMOJWUIbHUK, KOHAUIMOHEP,
TeXHOJIOTWU TIOJTy4eHHUs] COBPEMEHHBIX MaTepHasioB, B TOM UKC/ie HaHOMaTepuasoB, 1 HAaHOTEXHOJIOTUH,
9/IeKTPOCTaTHUeCKasi  3alluTa, 3a3eM/IeHHe 3/eKTPONpHUOOpOB, KCEPOKC, CTPYWHBIA TIPUHTEP,
3/IeKTPOHArpeBarte/ibHbIe PUOOPHI, 37IEKTPOOCBETUTE IbHBIE PUOOPHI, ra/lbBaHUKA.

CopepxaHue yue0HOro npeaMera
11 knacc

Paszpen 1. DiekTpoaguHaMuKa.

Tema 1. MarHuTtHoOe nojie. 3/1eKTPOMarHuTHasi UHAYKLIUS.

[TocTossHHBIE MarHuThbl. B3aMMopelicTBMe MOCTOSIHHBIX MarHWTOB. MarHutHoe mosie. Bekrtop
MarHuTHOM UHAYKLMU. [IpUHLIUN CyTiepro3ul[iyi MarHUTHBIX To/ield. JIMHUM MarHUTHOW UH/TYKLIUU.

MarsuTHOe noJjie NpOBOJHMKA C TOKOM. OnbIT JpcTesia. B3arMozaencTBre TPOBOAHUKOB C TOKOM.

Cuia Amriepa, eé MOZy/Ib U HallpaBJieHue.

Cuna JlopeHua, eé MoAynb M Harpas/ieHUe. [IBryKeHHe 3apsDKeHHOM 4YaCTHULbl B OFZHOPOAHOM
MarHUTHOM T1osie. Pabota cusiel JlopeHiia.

SBneHwe  5M€KTPOMAarHATHOM  WMHAYKOUM. [lOTOK  BeKTOpa  MarHUTHOW  WHJYKLIWU.
OneKTPOJBWKYIAasi CU/la MHAYKLUWW. 3aKOH 3/1eKTPOMarHUTHOW MHAYKLWK Dapazest.

IIpaBusio JleHua.

VHAyKTUBHOCTG. SIB/IeHUe CaMOUHAYKLMU. DJIeKTPOABIKYLLAsA CU/la CAMOUHYKLIUU.

OHeprysi MarHUTHOTO T10J1s1 KaTYLIKXA C TOKOM.

O/IeKTPOMAarHuTHoe T10JIe.




Pa3gen 2. KosredaHua 1 BOJIHBI.

Tema 1. MexaHWueCKHe U 31€KTPDOMArHUTHbIE Kojie0aHUsl.

KosnebarenbHast cucremMa. CBoOOAHbIE MexaHWMUeCcKHe KojiebOaHus. ['apMOHHMUecKHWe KoyieOaHMS.
[Tepuopa, uvactota, amruuTyga ¥ (asza KosebaHui. TIpy>KMHHBIM MasiTHMK. MaTeMaTUueCcKUd MasiTHUK.
YpaBHeHMe TapMOHUUECKUX KOJieOaHH.

KonebarenbHblii  KOHTYp. CBOOOAHBIE  3/I€EKTPOMarHUTHbIE — KonebaHWs B HWjlea/bHOM
KosiebaTesTlbHOM KOHTYpe. AHAJOTHsl MeXJy MeXaHWYeCKUMM W 3/1eKTPOMAarHUTHBIMU KosieOaHUsMHU.
dopmyna ToMcoHa. 3aKOH COXpPaHEHUs SHEPTUH B HiealbHOM KoJsiebaTe/TbHOM KOHTYPe.

[lpencraBneHyde O 3aTyxarolux KosjeOaHUWsX. BbIHY)KJeHHble MeXaHWUecKue KosiebaHusl.
Pe3oHaHC. BbIHYX/IeHHBIE 37IEKTPOMarHUTHbIE KOjiebaHus.

[TepemeHHbIii TOK. CuUHYyCOWJANbHBIM TepeMeHHbI TOK. MOII[HOCTh TIepeMeHHOro TOKa.
AMIUIMTYAHOE U [IeHCTBYIOLee 3HaUeHUe CUJIbI TOKA U HarpshKeHUsl.

Tpancdopmarop. IlpousBoacTBO, Tiepefaua U MOTpebieHHe  37eKTPUUECKOW  JHEprHuHu.
JKoJIoruuecKre PUCKU MNP MPOU3BOACTBE 3/1eKTpo3Hepruu. KynbTypa UCo/b30BaHUS 3/1IeKTPOSHEPTHH B
TIOBCeTHEBHOM >KU3HU.

Tema 2. MexaHWueckue U 3/IeKTDOMarHUTHbIE BOJIHBI.

MexaHuueckre BOJIHBI, yC/I0BUS pacnpocTtpaHeHus. Ilepuoxa. CKOpPOCTb pacIlipoCTpaHeHUsl U
J/TMHA BosiHBI. [TomiepeuHblie U MPofoabHBIe BOHBL. VIHTepdepeH s U qudpakiiys MeXxaHudeCKUX BOJTH.

3ByK. CKOpOCTb 3ByKa. [pOMKOCTB 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

ONeKTPOMAarHWTHbIE BOJIHBL.  YCJIOBUSI W3/IydeHUs] 3/1eKTPOMarHuWTHbIX BOJH. CBOMCTBa
3/IeKTPOMarHUTHLIX BOJIH: OTpa)kKeHue, TMpeioM/eHUe, TMoysgpu3auus, Audpakius, WHTepdepeHLUs.
CKOpOCTb 5/1eKTPOMarHUTHBIX BOJTH.

[TprMeHeHUe 37IeKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpyHLMIIBI paJOCBSA3U U TeJieBUAeHUs. Paarookarusi.

Tewma 3. OnTHka.

leomeTprueckas ontuka. [IpsMonuHeliHOe pacrpocTpaHeHue CBeTa B OAHOPOAHOM cpefe. Jlyu
cBeTa. ToueuHbIM UCTOUHUK CBeETa.

OTpa)keHue cBeTa. 3aKOHbI OTPaKeHHs CBeTa. IlocTpoeHre N300pa’keHHH B TJIOCKOM 3epKarle.

[TpenomsieHne cBeTa. 3aKOHBI TIpe/IOM/IeHHs] CcBeTa. AOCOIOTHBIN ITOKa3aTesb ITPeIOMIeHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpefjeTbHbIN Yro/ MOJTHOTO BHYTPEHHEr0 OTPaKeHUs.

Iucrniepcust ceeta. CNOXKHBINM cocTaB Oenoro ceeta. LBer.

Cobupatoliie ¥ paccerBaroiiye UH3bI. ToHKas /MH3a. @OKyCHOe PaCCTOsIHUE U ONITUUeCKasl CUila
TOHKOM JIH3bI. [TocTpoeHne n300pa’keHHiA B COOMPAKOIUX M pacCerBaroIuX JMH3ax. dopmysa TOHKOM
JIMH3bI. YBe/InueHue, JaBaeMoe JIMH30M.

[Ipenesibl NPUMEHUMOCTHU reOMeTPpUUeCKOM ONTUKHU.

BonHoBasi orntuka. MHTepdepeHist cBeTa. KorepeHTHble MCTOUHWUKU. YCIOBUS HaO/OfeHUS
MakCMMyMOB M MWUHUMYMOB B WHTep(hepeHLIMOHHOW KapTUHe OT JBYX CHH(Aa3HBbIX KOTepeHTHbIX
HMCTOUHUKOB.

Mudpakius ceera. [JudpakiiMoHHast peliéTka. YCI0BHe HaOMOeHNs T/IaBHBIX MAaKCHUMYMOB TIPH
raJieH MOHOXPOMAaTU4eCKOro CBeTa Ha JU(PAKI[MOHHYIO PEeIIETKY.

ITonspusanus ceera.

Paspaen 3. OcHoBBI crieliua/IbHON TeOPUH OTHOCUTE/TbHOCTH.

I'paHuLbl NPUMEHUMOCTH KJIACCUYECKOM MexaHWKW. [locTynatbl crielWanbHOM — Teopuw
OTHOCUTE/IbHOCTH: WHBApUMAHTHOCTb MOJY/SI CKODOCTA CBeTa B BaKyyMe, TIPUHL[UMIT OTHOCHUTETbHOCTH
OUWHILTEeNHa.

OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMe/ijieHre BpeMeHU U COKpallleHue [IJTUHBI.

OHeprusi U UMNYy/bC PeISTUBUCTCKONW YaCTHULIbI.

CBs3b MacChl C 3HEPrUel U UMITy/IbCOM PeIITUBUCTCKOW YaCTULIbl. DHEPIUs MOKOSI.

Pa3pen 4. KBanroBas ¢u3uka.

Tema 1. DyieMeHTbI KBAHTOBOW ONTHUKU

®otonbl. Popmyna IlnaHka cBsi3M SHeprud  (POTOHA C €ro  YacTOTOM. OHeprus
Y UMIY/bC (POTOHA.




OTkpbITHE U HccaenoBaHue Gorodddekra. 3akoHbl (oTodDdeKkTa. YpaBHeHHe OUHIITeNHA AJis
dotosddexra.

Tema 2. CTpoeHue aToMa.

Mopgens atoma Tomcona. OrmbiThl Pe3epdopia mo paccesHuio a-uacTtull. [liaHeTapHasi Mojenb
aroma. ITocrynarer bopa.

OTkpbITHe paguoakTUBHOCTH. OnbiTel Pe3epdopza mo orpejeseHUI0 COCTaBa pajiiOaKTUBHOTO
usnydyenus. CBoiictBa asnbda-, OeTa-, ramMMa-usnyueHusi. BrusHue paJuOaKTUBHOCTH Ha JKUBbIe
OpraHu3MBbl.

OTKpbITHE IPOTOHA U HeNUTPOHa. 3apsz sapa. MaccoBoe uuncio siapa. M30Tomnsbl.

Anbta-pacrias. OfeKTPOHHBIA W TO3UTPOHHBIM Oera-pacriaz. ['amMma-u3nyueHue. 3aKoH
PaZiMOaKTUBHOIO pacriajia.

OHeprus CBsI3U HYKJIOHOB B sifipe. f1nepHbie cusbl. [ledekT Macchl spa.

AnepHbie peakiyuu. [leneHvie U CUHTE3 siflep.

SlmepHblii peakTop. IIpo6seMbl ¥ MEpPCHEKTHUBLI SiZIEPHON 3HEPreTUKU. DKOJIOTHUYeCKHe acCTeKThl
sIZIepHOM SHEepreTUKU.

dyHaaMeHTa/IbHBIe B3auMogeicTBUs. EAMHCTBO du3nuecKoi KapTUHBI MUpa.

Pa3paen 5. D/1eMeHTbI aCTPOHOMHUH U aCTPOPU3UKH.

OTanbl pa3BUTHsA acTpOHOMHHM. Buj 3Bé3mHoro Heba. Co3Be3aus, sipKve 3BE3[bl, TJIAHETHI, WX
BUJIMOE€ [IBU)KEHHUE.

ConHeynass cucrema. CosHue. CosiHeuHasi akKTMBHOCTb. MIcTOuHMK SHepruu CosiHLIA M 3BE3[.
3Bé3/bl, UX OCHOBHbIE XapaKTepHUCTUKW. 3BE3/bl [VIaBHOU TOC/Ie[0BaTe/IbHOCTU. BHyTpeHHee CTpoeHne
3B€371. CoBpeMeHHbIe TpeJCTaBAeHNs O NIPOMCXOXKAEeHUH M 3Boyouny CosHLa U 3B€3[. OTarbl KU3HU
3BE3.

Mneunbiii [lyte — Hawma ['anaktuka. Ilonokenuve u pawkeHue CosnHija B ['anmaktvke. Turibl
rajiakTuk. PagyoranakTiku v KBasapsl. YEpHBIe [bIPBI B g/ipax ra/lakThK.

BcenenHnasi. Paciipenue BceenenHoli. 3akoH Xa06ma. Paszberanue ranaktvik. Teopusi Bosbiioro
B3pbIBa. Pe/IMKTOBOE M3/TyUyeHue.

MacirabHasi ctpykTypa BeenenHoil. MeraranakTHka.

N3yuyenne Kypca ¢u3uku 0a3oBoro ypoBHs B 11 Kjacce OCYLIeCTBISIeTCS C YYETOM
COZlepKaTeTbHBIX MEXXIPeAMETHBIX CBsi3ell C KypcaMH MaTeMaTWKW, OMOorvd, XMW, reorpadguu u
TeXHOJIOTHH.

Medsicnpeomemuble noHsimusi, CBs3aHHble C M3y4YeHHEM MeTOJOB HAyuHOrO MO3HAaHUS: SIBIEHUE,
HayuyHbIM (paKT, rurmoresa, ¢u3MUecKass BeJMUMHA, 3aKOH, Teopusi, HaOofeHre, SKCIIePUMEHT,
MO/le/IMpOBaHue, MOJie/lb, U3MepeHHe.

Mamemamuka: pellieHre CUCTeMbl YpaBHEHMM, TPUTOHOMeTpUUecKre (PyHKIMU: CUHYC, KOCHUHYC,
TaHT'eHC, KOTAHIeHC, OCHOBHOE TPUIOHOMETPHYECKOEe TOX/IeCTBO, BEKTOPbl M WX TMPOEKLMHW Ha OCHU
KOOp/IMHAT, (CJIO)KEHHWe BEeKTOPOB, IIPOM3BOZAHBIE 3/IeMEHTapHbIX (QYHKLWH, TIPU3HAKH TI000HS
TPEYro/bHUKOB, OIpe/ie/leHHe TIoa U IVIOCKUX (Uryp u o0béma Teil.

Buonoeusi:  snekTpuueckye SIBeHWS B JKUBOM TIpUpOZe, KosiebaTesnbHbIe — /IBHKEHUS
B )KMBOW MPUPO/ie, ONITUYECKUE SB/IeHHS B KUBOW NPUPO/ie, AeMCTBYe paJjMaliii Ha )KUBble OPraHU3MBbI.

Xumus: CTpoeHHe aTOMOB W MOJIEKY/, KPUCTa/J/In4yecKass CTPYKTypa TBEDJBIX Tes, MeXaHW3Mbl
00pa3oBaHUsI KPUCTA/IITMYECKOM PelléTKY, CIIeKTPaJbHbINA aHaIu3.

Teoepacpusi: MarHuWTHBIe TIOMIOCA 3€MJIM, 3a/JeXKU MarHUTHBIX pyad, (OTOChEMKA 3eMHOMN
NIOBEPXHOCTH, Mpe/iCKa3aHue 3eM/IeTPsICeHUN.

TexHonocusa: JVHWAW S1eKTpoIepefad, TIeHepaTop IIePeMEeHHOr0 TOKa, 3/eKTPOJBUrarelb,
VH/IYKLJMOHHas I1eYb, pajiap, pafvoNpuéMHUK, TeleBU30p, aHTeHHa, TejeoH, CBU-neub, NpoeKIJMOHHbIN
arirapar, BOJIOKOHHasl ONITHKA, CO/THeYHast 6arapest.



IInanupyembie pe3ybTaThl H3yueHHs yueOHOro nmpeamera «®Pusuka. IIpakTukym»

JINYHOCTHBIE pe3y/IbTaThl:

JINYHOCTHBIE pe3y/bTaThl OCBOEHHs Y4eOHOro MpeaMeTa [AO/DKHBI OTpa)kaTb TOTOBHOCTb U
CTIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBAThCSI C(HOPMHUPOBAHHON BHYTPEHHeW TMO3WLMeNd JTMYHOCTH,
CUCTEMOW I[eHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHHMX YyOeXJeHUH, COOTBETCTBYOIUX
TPAJULIMOHHBIM 1[eHHOCTSIM DPOCCHUICKOTO O0OILIecTBa, pacllMpeHHe >XU3HEHHOTO OIbiTa W OIbITa
JlesiTeJIbHOCTH B TpoLiecce peany3aldd OCHOBHBIX HarpaB/IeHUM BOCIUTATE/bHOU JesiTe/IbHOCTH, B TOM
YKC/ie B YaCTH:

1) rpa’kjaHCKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTb TPAKAAHCKOW TMO3WLMK 00yYarolerocsi Kak akKTMBHOTO W OTBETCTBEHHOTO
YJieHa POCCUICKOT0 00IIIeCTBa;

TIPUHSTHE  TPAJUL[MOHHBIX  OOIleYe/lOBeUeCKMX T'YMAHHCTHUECKUX W JIeMOKPaTUUeCKUX
LIeHHOCTel;

yMeHHe B3auMOJIeliCTBOBaTh C COLMA/IbHBIMA WHCTUTYTaMH B COOTBETCTBUM C MX (QDYHKLUSMHU U
Ha3HaueHHeM;

2) MaTpUOTHYEeCKOTO BOCTIUTAHUS:

c(hOpMHPOBAHHOCTb POCCUICKOM Ipak/]JaHCKOM WeHTUYHOCTH, TaTPUOTU3MA;

[[eHHOCTHOEe OTHOIIIeHHe K TOCYJapCTBEeHHBIM CHMBOJIAM, JOCTWKEHUSM POCCUMCKUX YUEHBIX B
obsacTt HGU3UKKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

c(hOpMHPOBAHHOCTb HPAaBCTBEHHOT'O CO3HAHKSI, 3TUUECKOT0 TIOBe/IeHNS;

CNoCOOHOCTb OLIEHWBAaTh CHUTYalMI0 W TIPUHMMAaTh OCO3HaHHbBIE peIleHUsi, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEeHHbIE HOPMbI U LIEeHHOCTH, B TOM YKCJ/Ie B [IeTe/IbHOCTH YU&HOro;

0CO3HaHHe JTMYHOTO BK/Ia/ja B IOCTPOeHNe YCTOWUUBOTO Oy yIIero;

4) 5CTeTUUeCKOTr0 BOCITUTAHUS:

JCTeTHYECKOe OTHOIIeHHWe K MHpY, BK/IIOUash 3CTeTUKY HAyyHOTO TBOPYECTBAa, IIPUCYIIEro
(r3rueckoil Hayke;

5) TPyZA0OBOTO BOCIIHUTAHUSI:

MHTepec K pa3uuHbiM cepam rpodeccroHanbHON [1esiTe/IbHOCTH, B TOM UKC/e CBSI3aHHBIM C
Gbu3MKol 1M TeXHUKOW, yMeHHMe COBepIllaTh OCO3HaHHBIA BBIOOp Oyxyireil mpodeccuy v peann30BbLIBATh
coOCTBeHHbIe XXKU3HEHHbIE TIJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 00pa3oBaHHI0O W caMooOpa3oBaHMIO B 00jacTv (DU3WKU Ha
TMPOTSDKEHUN BCeH >KU3HM;

6) 9KOJIOTUUeCKOTO BOCITUTAHMUS:

chOpMUPOBAaHHOCTb  JKOJIOTMUYECKOM  KY/IbTYpbl, = OCO3HaHWe  17100a/bHOrO  XapakTepa
9KOJIOTUYECKUX MPOobsiem;

TJIaHUPOBaHUe W OCYIeCTB/IeHWe eMCTBHUM B OKpY)Katollleli cpefle Ha OCHOBe 3HaHUs 1iesiei
YCTOWUYMBOTO Pa3BUTHS UeIOBEUECTBA;

pacivpeHe OIbITa [esiTeIbHOCTA SKOJOTMUeCKOd HarpaBlIeHHOCTH Ha OCHOBe WMMEIOLUXCS
3HaHul no (u3vKe;

7) LIeHHOCTH HayYHOTO TO3HAHMUS:

Cc(hOpMHPOBAaHHOCTE MHPOBO33pDEeHHUs], COOTBETCTBYIOIIIET0 COBPEMEHHOMY VDOBHIO DPa3BUTHUS
¢bu3nyeckoil HayKy;

OCO3HaHWe I[[eHHOCTH Hay4YHOW [esTe/TbHOCTH, TOTOBHOCTb B TIpoliecce H3ydyeHUs (U3UKU
OCYILeCTBJISATh TIPOEKTHYIO U UCCJIe/I0BaTeIbCKYIO /1esiTe/IbHOCTb MHAWBUYA/IbHO.

MeranpeaMeTHbIe pe3y/IbTaThl:
MeTtanpeZiMeTHbIe Pe3y/bTaThl OCBOEHUSI TIPOTPAMMbI CPeIHETO 00Iero 0Opa30BaHUS [[O/DKHBI
OTpa’karh:
OBnajieHre YHUBePCA/IbHLIMU [103HaBaTe/IbHLIMU JIeHCTBUSIMU:
1) 6a30BbIe TOoruUecKue AelCTBUS:




CaMOCTOsITe/IbHO (hOPMY/IMPOBaTh U aKTyaM3UPOBaTh MpobieMy, pacCMaTpUBATh eé BCeCTOPOHHE;

oTipeiesisiTh 1ie/Id [esiTe/IbHOCTH, 3a/laBaTh MapaMeTpPhbl U KPUTEePUU UX TOCTHDKEHUS;

BBISIB/ISTH 3aKOHOMEPHOCTH Y IPOTUBOPEUMs B pacCMaTprBaeMbIX (PHM3UUeCKUX SIBJIEHUSIX;

pa3pabaThiBaTh IIaH peIIeHUs1 MPo0eMbl C YYETOM aHaiM3a WUMEROIIUXCS MaTepHa/bHBIX U
HeMaTepHua/bHbIX PeCypCOB;

KOODJUHUPOBaTh W  BBINOJHATH pab0oTy B yCJIOBHSX  peasbHOTO,  BUPTYaJbHOTO
Y KOMOMHUPOBAHHOTO B3aWMO/IeCTBUS;

pa3BUBATh KPeaTMBHOE MBIIILJIEHHE TIPY PeIIeHUH )KU3HEHHBIX TTPOOIeM.

2) 6a30BbIe KCC/IeI0BaTe/IbCKUE JeHCTBUS:

BJIafleTh HayYHO! TePMUHOJIOTHEH, K/TF0UeBbIMU MTOHATUSIMU U MeToAaMU (Pr3ndeckoit HayKu;

B/IaJleTb HaBbIKaMH yueOHO-UCCIe[0BaTe/IbCKOM U TPOEKTHOM JeATeNlbHOCTA B 00/1acTH (DU3UKH,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CAaMOCTOSITE/IbHOMY TTOMCKY METOZIOB pellleHus 3ajau (hHU3UUecKoro
cofiep>KaHusi, IPUMEHEeHUI0 Pa3/IMYHbIX MeTO/[0B MO3HAHUSI;

B/afieTb BUJAMM JesTeJIbHOCTU T10 TIOJIyUeHHI0O HOBOTO 3HAaHUsS, €ro WHTepIipeTalyHy,
npeoOpa30BaHUI0 ¥ TIPUMEHEHWI0 B PA3/IMYHBIX YueOHbIX CHUTyalUsiX, B TOM 4YHC/e TIPU CO3/aHUH
yueOHBIX TIPOEKTOB B 00/1aCTH (DU3UKHY;

BBISIB/ISATH [MPUUYMHHO-CJ/IeICTBEHHbIE CBSI3M M aKTya/JM3UpOBaThb 3a/ady, BbIABUTATb TMIIOTE3y eé
pellieHusl, HaXOAUTb apryMeHThl [Jid MAOKa3aTelbCTBa CBOMX YTBepXKAeHHM, 3alaBaTh MapaMeTpbl U
KpUTEPUH pelleHus;

aHa/IM3UPOBaTh TOMyYeHHbIe B XOZie PellleHUs 3aZjaud pe3y/lbTaTbl, KPUTUUECKU OLlIeHHWBaTh WX
JIOCTOBEPHOCTh, TTPOrHO3UPOBATh M3MeHeHHe B HOBBIX YC/IOBUSIX;

CTaBUTb U (OPMYIMPOBATh COOCTBEHHBIE 3a/laul B 00pa30BaTe/IbHOM /1eATeIbHOCTH, B TOM UHCIIe
MpU U3y4eHUU (pU3MKY;

JIaBaTh OL|eHKY HOBBIM CHUTYAIIUsIM, OLI€HUBATh IPUOOPETEHHBIN OIIbBIT;

yYMeTh TIepeHOCUTh 3HAHUS TI0 (DU3UKe B MPAKTUUECKYI0 00/1aCTh )KU3HEeIeATeTbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAHUS U3 Pa3HbIX MPeIMeTHBIX 00JacTel;

BbIZIBUTaTh HOBbIE U/leH, Mpe/jlaraTb OPUTMHAJIbHbIE TTOJXO0/bI U PellleHus;

CTaBUTh NPO0/IeMbI U 3aZIaui, JOTyCKaroII1e aJbTepHaTUBHbIE PeIlleHMUs.

3) pabota ¢ nH(poOpMarueii:

B/Ia/IeTh HaBbIKaMU TO/yueHus uH(opMalu GU3n4eckoro CofiepKaHusi U3 UCTOUHHMKOB Pa3HBIX
TUTIOB, CAMOCTOSITEJIbHO OCYIIeCTB/ATb TIOWCK, aHaqu3, CUCTeMaTu3alyil0 U UWHTepIipeTaLuio
vH(MOpPMAI[MHU Pa3/InUHbIX BUJIOB U POPM Tpe/iCTaBIeHM s

OLIeHMBATh J0CTOBEPHOCTh UH(POPMALIUK;

CO03/1aBaTh TEKCThl (DU3UUECKOTO COZIep>KaHUsSI B Pa3/MuHbIX ¢dopMarax C yuyéTOM Ha3HaueHUs
WHGbOPMaLIUH U 1[eJIeBOU ayIMTOPUH, BEIOMPAast ONTUMa/IbHYIO (hOpMY TIpeiCTaB/IeHrst U BU3yasli3al[iu.

OBnajieHre YHUBEPCA/IbHBIMA KOMMYHUKATUBHBIMU JE€UCTBUSIMMU:

OCYIIeCTB/IATH 00IIleHHe Ha YPOKax (PU3MKHU U BO BHEYDPOUHOU JIeITe/TbHOCTH;

Pa3BEPHYTO U JIOTMUHO U371araTh CBOIO TOUKY 3PEHUSI C UCITO/Ib30BaHUEM SI3bIKOBBIX CPE/ICTB.

OBnajieHue YHUBePCA/IbHBIMU Dery/ISTUBHBIMU J1eHCTBUSIMU:

1) camoopraHu3sanys:

CaMOCTOSITEJIbHO ~ OCYIIECTB/ISATh TI03HABATE/NbHYIO ZIeATelbHOCTh B 007acTH  (QU3MKU U
aCTPOHOMHUH, BBISB/ISAATH TIPO0OJIEMBI, CTaBUTh U (POPMY/TUPOBATh COOCTBEHHbIE 3a/1auu;

CaMOCTOSITEJIbHO COCTaB/IsiITh TUIAH pelLleHus pPacyéTHbIX W KaueCTBEHHBIX 3ajjau, TIUIaH
BBLITIOJTHEHUSI TTPAaKTHUeCKOH paboThl C yUETOM MMEIOIIUXCS pPeCypCoB, COOCTBEHHBIX BO3MOXKHOCTEM U
MpeAnouYTeHU;

JlaBaTh OI[eHKY HOBBIM CHUTYaL[HsIM;

PaCIIMPSATh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JTMYHBIX TTPeTIOUTeHHIH;

JlefiaTb 0CO3HaHHbBIN BBIOOD, apryMeHTUPOBaTh ero, Opatb Ha ce0si OTBETCTBEHHOCTh 3a pellieHUe;

OLIeHUBaTh IPUOOPETEHHBIH OTTBIT;

crocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHHIO SPYAWLIMM B 00/1acTU (PU3MKH, TTOCTOSTHHO
TIOBBIIIATh CBOW 06pa30BaTe/TbHBIN U KY/IBTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:




JlaBaTh OL[eHKY HOBBIM CUTYal[UsiM, BHOCUTb KODDEKTHBbI B [eSTeJbHOCTh, OL|eHUBaTh
COOTBETCTBUE Pe3y/IbTaTOB LieJIsM;

B/aZieTh HaBblKaMM T103HaBaTe/JbHON pedieKCMM KaK OCO3HaHUs COBepIllaeMbIX AeMCTBUN U
MBIC/TUTE/TbHBIX TIPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHUIA;

WCTI0/Tb30BaTh TIPUEMBI pedIeKCHU [171s OLIeHKU CUTYaLMH, BbIOOpa BEPHOTO PelleHusT;

yMeTb OLleHUBaTh PUCKU U CBOEBPEMEeHHO MIPUHKUMATh pellleHus 110 UX CHIDKEHUIO.

IIpeameTHbIe pe3yJbTaThl:

B npoliecce n3yueHus: Kypca Kypca pu3uku 6a3oBoro yposHs B 10 K/1acce yUeHUK HaYUUTCS:

VUWTBIBaTh TPAHULIbI TIPUMEHEHHsI U3yYeHHbIX (U3NUeCKUX MoJesieli: MarepuasgbHasi TOUKa,
VMHepIUa/JbHasi CUCTeMa OTCYéTa, abCOIIOTHO TBEPZAOE Teslo, HAea/lbHBIM a3, MOAeIN CTPOEHHUs Ta3oB,
JKUAKOCTeN U TBEPABIX Tesl, TOUeUHbIN /1eKTpUUeCcKril 3apsi/i TIpU pellieHny Gru3nuecKux 3aziay;

pacro3Haparh (u3nuecKue sBjIeHUs (ITPOoLecChl) U OOBSICHSATh UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKY/ISIPHO-KUHETUUEeCKOW TeOpUH CTPOEHUsl BellleCTBa U 3/eKTPOJAWUHAMMKW: pPaBHOMEpPHOEe U
PaBHOYCKOPEHHOe TIPSMOJIMHeHOe [BW)KeHHe, CBOOOAHOe TajieHue Tes, ABW)KeHHe T0 OKPY)KHOCTH,
VHepIs, B3auMojeicTBre Ten, auddy3us, OPOyHOBCKOe ABWKEHHWEe, CTPOEHHE >KUJIKOCTEH U TBEPIBIX
Tel, W3MeHeHHe OO0bEMa Tejl TPW HarpeBaHWUHW (OXJIAXKZAEHWH), TETIOBOe paBHOBecHe, HCIIapeHHe,
KOH/leHCaLusl, T1aB/ieHre, KPUCTa/l/IM3aLusi, KUleHue, BJIaKHOCTh BO3/yXa, NOBbILLIeHWe [aB/eHHs rasa
[IpY ero HarpeBaHWU B 3aKPBITOM COCYZe, CBsI3b MeXKJy IapaMeTpaMH COCTOSIHWA rasa B U30IpoLeccax,
3/1IeKTpU3alLysl Tesl, B3aUMOJEUCTBYE 3apsi/OB;

OMUCHIBaTb MeXaHUUeCKoe [BW)KeHHe, WCI0Jb3ysd (U3WuyecKre BelUUMHBbI: KOOpJWHATa, MyTh,
repeMellieHre, CKOpPOCTb, YCKOpDeHHe, macca Teja, CWIa, UMIIYJIbC Teja, KUHETHUYeCKasi >SHeprus,
TOTeHLMa/IbHasi SHeprusi, MexaHuueckass paboTa, MexaHHUecKass MOILI[HOCTb; TPH OMWCAHWM MPaBUIBHO
TpPaKTOBaTh (M3UUECKUN CMBICJ HCMOIb3yeMbIX BeJWUMH, WX 0003HaueHUs U eQUHMIIbI, HaXOAWTb
(hopMyribl, CBSI3bIBaOIIME JaHHYIO (PU3MUeCKYI0 BeJIMUUHY C PYTUMU BeJIMUMHAMU;

OMMChIBaTb U3yueHHbIe TerJIOBble CBOWMCTBA Te/l W TeIJIOBble SIBJIEHUS, MUCIOJb3Ys (hU3nyecKue
BeJIMUMHBL: [jaBjieHUe rasa, TeMmIeparypa, CpejHss KWHeTHYecCKas SHeprus XaOTU4eCKOIO [BWKeHUS
MOJIEKY/I, CpeIHEKBaZIpaTUUHasi CKOPOCTb MOJIEKY/I, KOJTMUECTBO TEIJIOThl, BHYTPEHHSIs1 9HEprusi, paboTa
rasa, ko3hdULMeHT T10/Ie3HOT0 IeMCTBUS TETJIOBOTO JBUTATessl; MPH ONMHWCAHUU TPABUIBHO TPAKTOBATh
GU3NUECKMI CMBIC/T HCTOb3YEMBIX BEJUUMH, WX O0O3HAueHWs W €AWHUIIbI, HAXOAWUTb (HOPMYIIBI,
CBsI3bIBaIOLIME JaHHYI0 (PU3NUYECKY0 BeJIMUMHY C IPYTUMU BeJIMUMHAaM;

OMMCBIBaTb H3y4YeHHble 3/eKTpUUeCKHWe CBOMCTBA BelecTBa W 37eKTPUUYeCKUe sIBJIeHUS
(mpotiecchl), ucCMoOAb3ysd GuU3NUECKWe BeJWUYMHBL: 3/IEKTPUUECKUM 3apsifi, 3/eKTpuyeckoe Torie,
HarpspKEHHOCTb M0JIsA, TOTeHLMaa, Pa3HOCTh TOTEHLMA/IOB; TIPU OINKMCAHWM TPaBU/IbHO TPaKTOBAaThb
Gbu3NYeCKUid CMBICT HUCTIONb3yeMbIX BeWYMH, WX 0003HaueHHsT W e[WHUIIbI, YKa3biBaTb (HOPMYIIBI,
CBsI3bIBaOIIME JAaHHYIO0 (PM3UUeCKY0 BeJIMUMHY C APYTUMU BeJIMUMHAMY;

aHa/M3upoBaTh Gr3nUecKre MPOLeCChl U SIB/IeHUs, UCTI0/b3ys (hr3nuecKre 3aKOHbI U PUHLIUIIbI:
3aKoH BcemupHoro TsroteHus, I, II u III 3akoHbsl HbtoTOHA, 3aKOH COXpaHeHUs] MeXaHUueCKOW SHepruu,
3aKOH COXpaHeHUs] UMILy/IbCa, MPUHLMIT CYTepro3vLIMU CWJI, TIPUHLIUIT PaBHOIpPAaBUS UHEepPLaIbHbIX
CHUCTEM OTCUETa, MOJIEKYISIPHO-KUHETHUECKYH0 TEOPHUI0 CTPOEHHs BelleCTBa, Ia30Bble 3aKOHbI, CBS3b
cpefiHell KWHETUYeCKOW SHEPTMU TEeTVIOBOTO JIBIXKEHUS] MOJIEKY/ C abCOJTFOTHON TeMIlepaTypou, TiepBhIi
3aKOH TEPMOJWHAMMKHU, 3aKOH COXPaHEHUs 3/IeKTPUYECKOro 3apsijia, 3akoH KysioHa, rpy 3TOM pa3nuyarb
CJIOBeCHYIO (DOPMY/IUPOBKY 3aKOHa, €r0 MaTeMaTHueCKoe BbIpaKeHHe U YCJIOBUs (TpaHMIIbI, 001acTH)
MPUMEHUMOCTH;

BBITIOJIHATE ~ 9KCMIEPUMEHThl 10  UCC/AeIoBaHUIO  (PU3MUEeCKUX SIBJeHWA U MPOLIeCCOoB
C WCI0/Ib30BaHHEM TIPSIMBIX, U KOCBEHHBIX M3MepeHHH, MpU 3ToM (OpMYIMpOBaTh Mpobiaemy/3ajauy U
TUIOTe3y yU4eOHOro KCIeprMeHTa, COOMpaTh YCTAaHOBKY W3 TMPE/IOKEHHOTO 000py/IoBaHuUsl, TIPOBOIUTH
OMbIT U (HOPMY/IMPOBATh BLIBOJbI;

OCYIIIeCTB/IATh TIPSIMble M KOCBEHHbIe W3MepeHUs (DM3UUeCKUX BeJIMUMH, MPH 3TOM BbIOMPATh
ONTUMAbHBIA CrMOCO0 W3MepeHWs W MCIIO0/b30BaTh HW3BECTHbIE METO/bl OLIEHKW IOTPeITHOCTel
V3MepeHul;

pelllaTb pacyéTHble 3a/lauM C SIBHO 3a/laHHOM (PU3HMUeCKOoW MoJenblo, WCIONb3ysd (Pusnueckue




3aKOHbI U TIPUHLIMITBL, HA OCHOBE aHajM3a yCJIOBUS 3aZiaud BbIOMpaTh (M3UUYEeCKYH0 MOjieflb, BbIZEJSTh
busnyeckrie BeTMUMHBI U (OPMYJ/Ibl, HEOOXOUMBIE /11 €€ pelleHus], POBOJUTh PacUéThl U OIleHUBAaTh
peaslbHOCTh TIOTyUeHHOT0 3HaueHHs1 (hU3uUeCKOi BeTMUMHbI;

pelllaThb KaueCTBeHHbIe 3a/laud: BBLICTpPAaWBaTh JIOTUUECKU HEMPOTHMBOPEUMBYIO  I[€TIOUKY
paccyKZieHul C Oropoi Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (PU3nUecKue siBJIeHUs;

TIPUBOJIUTH TIPUMEPBI BK/IaJla POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH,
00ObsiCHEeHMe TIPOLIeCCOB OKPY)KAIOLL[eT0 MUPA, B Pa3BUTHE TeXHUKU U TEXHOJIOTHH;

WCTIO/Ib30BaTh TEOPETUUECKHe 3HaHWs M0 (U3UKe B TIOBCEIHEBHOW JXM3HM [/ 00ecrieueHus
Oe30macHOCTM TIpU OOpallleHuu C MpubopaMu U TeXHUUECKHMH YCTPOMCTBaMH, [Jii COXPaHeHUs
37I0pPOBbsSI U COOMIOZIeHNSI HOPM KOJIOTMYeCKOTO TT0BeZIeHHsI B OKPY»Kalolllelt cpeie;

B nporiecce usydenus kypca ¢r3vky 6a3o0Boro ypoBHs B 11 K/acce yUeHWK HayUUTCS:

YUWTBIBaTh IPaHULIbI IPUMEHEeHUs] N3yUeHHbIX (DU3MUeCcKUX Mojesieil: TOUeUHbIN 3/1eKTpUueCKUi
3apsifi, yu CBeTa, TOUeUHbIN UCTOUHHK CBeTa, sifiepHas Mojie/lb aToOMa, HYK/IOHHasi MOZieJib aTOMHOT0 si7jpa
TIpY peliieHny (GU3NUeCKUX 3a/1auy;

pacrio3HaBath (u3nueckue sBaeHUs (TPOLECCh]) W OOBACHATh MX Ha OCHOBE 3aKOHOB
9/IeKTPOJUHAMUKA W KBaHTOBOW (DM3MKU: 3IeKTpUUecKass TPOBOJUMOCTb, TeIJIOBOe, CBETOBOe,
XUMHUUeCKOe, MarHUTHOe [eHCTBUSI TOKa, B3aUMO/ENCTBUE MarHWTOB, 3/€KTPOMarHWTHAas WHAYKLIVS,
JeMCTBMe MarHUTHOTO TIO/iE Ha TIPOBOAHUK C TOKOM U [BWDKYIIUWCS 3apsifi, 3/eKTPOMarHUTHBIE
KojebaHUsI ¥ BOJIHBL, TIPSIMOJIMHEMHOE pachpoCTpaHeHWe CBeTa, OTpPaXeHWe, TpeIoM/IeHHe,
uHTepdepeHLys, Audpakius W TofsSpu3aliydsl CBeTa, AWUCIIepCUsi CBeTa, (OTO3MeKTpUUecKudl 3¢dekt
(boroadexT), cBeToBOe mAaB/ieHHWe, BO3HWKHOBEHWE JIMHEMUATOro CIieKTpa aroMa BOJOpO/a,
eCTeCTBeHHasi U UCKYCCTBeHHasl PaZJM0aKTUBHOCTE;

OMMCHIBAaTb UW3yueHHbIe CBOMCTBA BelljecTBa (3/IeKTpUUECKHe, MarHWTHbIe, OMNTUYeCKUe,
3/IeKTPUYECKYIO TTPOBOAMMOCTD Pa3/IMUHBIX CPeJl) U 37IeKTPOMAarHUTHBIe siB/IeHUsI (TIPOLIeCChl), UCTTO/b3YS
(bu3nuecKre BeIMUWHBI: MeKTPUUECKUN 3apsifi, CHia TOKa, 3JIeKTPUUeCKoe HarpsbkeHue, 37eKTprhUecKoe
COTIPOTHBJIEHHE, PA3HOCTh TOTEHIMAJIOB, 3JIEKTPOJBIKYINAs Cla, paboTa TOKa, MHIYKLUS MarHUTHOTO
nosisi, cuia Amrepa, cuia JlopeHila, UHAYKTUBHOCTh KaTYIIKH, SHEPTHs 3MeKTPUUYECKOr0 ¥ MarHUTHOTO
ToJield, TepuoJ; W Yactora KojebaHWI B KoiebaTeJlbHOM KOHType, 3apsi[y U CHia TOKa B TIpPOL[ecce
rapMOHUUECKUX 3JIEKTPOMAarHUTHBIX KosieOaHuM, (DOKYCHOe pacCTOosiHKe W ONTUUeCcKas CWia JIMH3bI, TPy
OTMCAaHWM TIPABWJIBHO TPAKTOBATh (DPM3WUECKUN CMBICT HCIOIB3YeMbIX BeHMUMH, UX 00O03HAUeHUs: |
e/IMHULIBI, YKa3bIBaTh (HOPMY/Ibl, CBSI3bIBAIOIIME JaHHYI0 (PU3NUECKYI0 BeJIMUMHY C IPYTUMU BeJIMUMHAMU;

OMUCHIBaTh W3yueHHble KBaHTOBbIE SIBIEHUS W TPOLIECChI, MCMOMb3ys (r3UuecKre BeTUUMHBI:
CKOPOCTb  3/IeKTPOMAarHMTHBIX ~ BOJH,  JJIMHA  BOAHBI UM uacTOTa  CBeTa,  JHEpPrus
U UMMya6C (OTOHA, TEpUo/ TOaypacrazia, SHePTysl CBSI3W aTOMHBIX Sifiep, TPU OMHUCAHWU TIPAaBUJIBHO
TPaKTOBaTh (PU3MUECKUM CMBIC/T HCIIO/b3YeMbIX BeIMUMH, UX 0003HAUeHWs W eAWHUIIbI, yKa3bIBaTh
(hopMyJIbl, CBSI3BIBAIOIIME JAaHHYIO (M3UUECKYIO BeJIMUUHY C APYTMMU BeTMUYMHAMU, BBIYUC/ISTH 3HaUEHHEe
(bu3MUeCKol BeJTMUMHBI;

aHa/M3upoBaTh r3nUeCcKre MPOLeCChl U SIB/IeHUS, UCI0/b3ys (Gr3nuecKre 3aKOHbI U TIPUHLIUIIbI:
3ak0H OMa, 3aKOHBI TI0C/IeZIOBaTeIbHOTO U Tapasuie/lbHOr0 COeAMHEeHUs TTPOBOJHUKOB, 3aKOH JIKOy/si—
JleH1ja, 3aKOH 3/1eKTPOMarHUTHON WH/YKIWW, 3aKOH TIPSIMOJIMHEMHOTO PaclipOCTPAaHEHUs CBETA, 3aKOHBI
OTpaKeHHUsl CBeTa, 3aKOHbI TIpeJIOMJIEHUs] CBeTa, ypaBHeHWe OWHIUTelHa Ajs ¢oTto3ddekTa, 3aKoH
COXpaHeHHsl SHePTHH, 3aKOH COXPAHEHUS] UMIY/IbCa, 3aKOH COXPaHEHUs 37IeKTPUUeCKOTO 3apsifia, 3aKOH
COXpaHeHHUs] MaCCOBOTO YMCJ/Ia, MOCTYy/IaThl bopa, 3aKOH paZiIMOaKTUBHOTO pacriaZia, IMPH 3TOM pa3/idyarh
CJIOBeCHYIO (hOPMY/IUPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOe BhIpaKeHHEe W YC/IOBHUS (TpaHUIlbl, 00/1acTi)
MIPUMEHUMOCTH;

oripeZiesisiTh HarpapjieHWe BeKTOpa WHAYKLWKA MarHUTHOTO TOJSi TMPOBOAHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JlopeHija;

CTPOWTD U OMUCHIBaTh N300pakeHUe, CO37laBaeMoe TUIOCKUM 3epKajioM, TOHKOU JTMH30M;

OCYILIeCTB/IATh TIPsSIMble M KOCBEeHHbIe H3MepeHUs (HM3UUYecKUX BeJIMUMH, MPU 3TOM BbIOMpATh
ONTUMAJIbHBIA  CIOCO0 W3MepeHWs W UCIO/b30BaTh HW3BECTHbIE METO[bl OIIEHKU TOTPEITHOCTeH
H3MepeHU;




WCCJIe/IOBATh 3aBUCUMOCTU (DU3UUECKUX BeIMYMH C UCIOJb30BaHHEM TIPSIMbIX W3MepeHUi: Tpu
3TOM KOHCTPYMPOBaTh YCTAaHOBKY, (PUKCUPOBaThb pe3yabTaThl MOMYYeHHON 3aBUCUMOCTH (DH3UUeCKUX
BeJIMYMH B BUZle TabiuLl ¥ rpayKoB, fiesiaTh BBIBO/bI TT0 pe3y/ibTaTaM MCCIe0BaHus;

pelllaTb pacuéTHbIe 3a/laud C SIBHO 3afZlaHHOW (hH3UUeCKOW Moenblo, UCMO/b3ys (r3uuecKue
3aKOHbI U TIPUHLIMITBL, HA OCHOBE aHajM3a yCJIOBUS 3aZiadd BbIOMpaTh (M3UUYEeCKYH0 MOjieNlb, BbIAE/STh
busnyeckrie BeTMUMHBI U (OPMYJ/Ibl, HEOOXOJUMBIE /11 €€ pelleHus], POBOJUTh PacUéThl U OIleHUBAaTh
peasbHOCTh MOTyUeHHOTo 3HaueHus (hM3udeCKoi BeTMUMHbI;

pelllaThb KaueCTBeHHbIe 3a/laud: BBLICTpAaWBaTh JIOTUUECKU HEMPOTHMBOPEUMBYIO  I[€TIOUKY
paccCyKZieHul C Oropoi Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hr3rUecKye sIB/IeHNsI;

WCTIO/Ib30BaTh TPY pellleHUH yueOHBIX 3aJjau COBpeMeHHble MH(OPMAIIMOHHBIE TEXHOJOTHU JIJIst
TOUCKA, CTPYKTYPUPOBAHHWS, WHTEpIIpeTalid U TIpe/CTaB/eHUss yueOHOM U Hay4dHO-TIOMY/ISPHOM
vH(bOpMaI[K, TIOJIyUeHHOM W3 pa3/IMUHBIX MCTOUHUKOB, KPUTUUECKU aHaIU3UpOBaTh I10/Iy4aeMyro
H“H(opMaluio;

TIPUBOAUTH MPUMEPHI BK/Ia/la POCCUNMCKUX U 3apyOeXKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HayKu, B
00ObsiCHEeHHe TIPOLIeCCOB OKPY)KAIOIL[eT0 MUPA, B Pa3BUTHE TeXHUKU U TEXHOJIOTHH;

HCTIO/Ib30BaTh TEOPETUUECKHE 3HaHWs M0 (U3UKe B TIOBCEIHEBHOW >XM3HM /s 00ecreueHus
Oe3omacHOCTM TIpU OOpalleHuu C MpUboOpaMU U TEeXHUUECKUMH YCTPOWCTBAMM, [JIsi COXpaHEeHUs
3[I0POBbSI U COOTIOZIEHHSI HOPM 3KOJIOTMYeCKOTO TTOBeAeHUs B OKpY»KaloIlel cpefe.

Cucrema OL|eHKH JOCTH)KeHHs IIaHupyeMbIX pe3yasraroB PITYII «®Pusuka. IIpakTuKym»
BKJ/IIOUAeT Mpole/lypbl BHyTPeHHeH U BHeIlIHeH OLeHKH.

BHyTpeHHsI4 OLleHKa BK/IFOYaeT:

1) crapToByl0 [AMarHOCTHKY, KOTOPYIO YyuMTe/b MPOBOAWUT B BHJE YCTHOTO OIpoca B Hayaie
o0yueHMsI y4alerocsi Mo BLIOpaHHOMY TIpeIMETY C LIe/IbI0 OL[eHKA TOTOBHOCTU K M3YYeHHI0 y4eOHOTro
npegMerta «dusuka. IIpakTuKym»

2) Tekyllyro (B TOM uuc/ie TeMaTUYeCKyr0) OLIeHKY, [J/i1 KOTOPOM YUYMUTe/b UCTO/b3yeT YCTHbIe U
MUCbMEeHHbIe OMPOCHI, MPaKTHYecKre paboThl, CaMOOLIEHKY, pedieKCHIO, TUCThI MPOJBIKEHNSI U UHbIE
(OpMBI M MeTOZbI TPOBEPKH C LeJIbI0 OIIeHKHW WH/AWBU/YaJTbHOTO TIPOJBMKEHUsT O0yJarolerocsi B
OCBOEHHU MPOTrpaMMbl yueOHOTOo TipesiMeTa.

3) NpoMeXyTOuHyIO arTecTaluyio B (opMe KOHTPOJbHOM paboThl, KOTOpasi  Halje/ieHa Ha
BbISIBJIEHHE [OCTIDKEHUM TIpeJIMETHBIX IUIAHUPYEMBIX pe3y/bTarOB M yHUBEPCATbHBIX Y4eOHBIX
JeWCTBUM, WHAWBWAYAJbHOM  JMHAMWKA OCBOEHHs TIporpamMMbl yueGHoro mnpeamera «®Pu3mka.
IIpakTUKyM».

TemaTrnueckoe nyianuposanue «®Pusuka. [Ipakrukym» 10 knacc

Pazpgenni Ne ypoka Tembl ypokoB @opMBI U CIIOCO0BI OPraHU3aIUHN D/1eKTPOHHBI
B YPOUHOI1 iesiTe/IbHOCTH, e pecypchl
paspese/ Hamnpasp/IeHHbIe Ha peaiu3aLiio
Ne ypoka PIIB
®dusyka 1 11 ®dusuKa Kak Hayka. HayuHble Oco3HaHue eMHCTBA U L|eJIOCTHOCTU | YpoOK 1.
MeTO/bl MeTOZbI TTI03HaHUS OKpY’Karolllero Mupa, BO3MOXKHOCTH HNOoC "POO"
Hay4HOTO €r0 MM03HaBaeMOCTH U 00BSICHUIMOCTH
ro3HaHus (1 Ha OCHOBe JIOCTVDKEeHUI HayKH.
yac) Pa3BuTHe yMeHUs1 XapaKTepu30BaTh

MeTo/ibl HH3UeCKOM HayKu
(nabmroieHue, cpaBHeHUe,
9KCIIePUMEHT, U3MepeHue) U UX poJib
B NI03HAaHUU NTPUPOJBI.

[ToHrMaHUe Ba)KHOCTH POJIH
0TeueCTBEHHBIX YUEeHBIX B
CTaHOBJIEHUM HayKU (PU3UKU
MexaHuka 1/2 OnurcaHue MexaHUueCcKoro HWcrnonb30BaHue 3HAHUM O Ypox 2.
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(13 yacoB) JIBIDKEHMSI C MIOMOLIbIO MeXaHUYeCKHX SIB/IEHUSIX B noc "po"
ypaBHeHU! U rpadUKoB TOBCeJHEBHOM XKU3HU IS

2/3 PaBHOmepeMeHHOe JBIKeHre U | obecrieueHust 6e30MacHOCTH TIpU Ypok 3.
ero MaTeMaTHUeCcKoe OMUCcaHue | obpailjeHuH ¢ ipubopamu U nocC "PIHO"

3/4 Perrienue 3a/au Ha CBOOOHOE TeXHUYeCKUMHU YCTPOMCTBaMH, /11 Ypox 4.
najieHue Tejl COXpaHeHUs 3J0POBbS U CO6J'HO,I[€HI/IH OC "PLIO"

4/5 Pelenne 3azau Ha ABIOKeHUE HOPM 3KOJIOrMY€CKOT0 TI0BE/IeHN B Ypox 5.

TeJI 10 OKPYKHOCTH OKpY>KatoLL|eld cpefie. nocC "pPHO"

5/6 ITpakTkym «OCHOBBI Pacimpenye kpyrosopa u Ypox 6.
KWHEeMaTHKU» HAb/IH0/ATe/ILHOCTH. nocC "pPIHO"

6/7 [NoHsiTre UHEPLWY U TIepBBIi CamocrodATe/IbHOE N7IAHMPOBAHKE U Ypoxk 7.
3akoH HrioToHa. PelieHne npoBefieHre HU3HIeCKHX nuocC "pPo"
KaueCTBeHHBIX 3a/iau IKCIIEPHMEHTOB

7/8 Korya Te/ia JBUKYTCS C Meponpusitis: (oToBbICTaBKa Ypok 8.
YCKOPEHHEM U KaK OHO «Hyneca npupo/ibl», flexkaza KOC "PLIO"
paccuutbiBaetcs (BTopoii 1 NPEAMETOB €CTeCTBEHHO-

TpeTuii 3akoHbl HploToHA) MAaTeMaTHHeCcKoro HHKia,

8/9 Kaxk paccumTaTh TATOTeHHe B MesxzyHapoAHBIA KOHKYPC 10 Ypok 9.
npupoze? Pemenne pacuetnpix | PU3HKe moprana «Buzeoypokm, MOC "PIIO"
11 KaueCTBeHHBIX 3a/ay Ha Buapl | YPOK-MIPA «3aKoHbI HbroTOHA»
cun

9/10 PemteHuie 3aja4 Ha TITOTeHHUe, Ypoxk 10.

BeC U HeBeCOMOCTb. ITpoekT nocC "po"
«Bonpocs! TAroTeHus »

10/11 Pacuer MexaHn4yecko paboTel 1 Ypok 11.
MOILHOCTU. Brruncisem nocC "pPaoO"
MMITY/IBC Tes

11/12 Pemenue 3asjau Ha 3aKOH Ypok 12.
COXpaHEeHUs1 SHepruu HocC "PLHO"

12/13 YcoBust paBHOBeCHS TBEPZbIX Ypok 13.
Ten. I[Ipoekt «Pvluaru B Tene nocC "pIoO"
YyeJsioBeKa»

13/14 ITpakTrkym «/InHaMuKa. Ypok 14.
3aKOoHbI COXpaHEHHsI» HocC "PIIO"

MonekynsipH 1/15 W3 vero coctour BerecTBO? Vcnonb3oBaHMe 3HaHUM O TeTVIOBBIX | Ypok 15.

asi pusmKa u Pa36op kaueCcTBEHHbBIX SIBJIEHUSIX B TTIOBCEHEBHOM JKU3HU nocC "pPLO"

TepMOJ1HaM BOIPOCOB Ju1s1 obecrieueHust 6@30MaCHOCTH MPU

UKa 2/16 PelieHne pacyeTHbIX 3a/jad Ha obparrieHuy ¢ mpubopamu U Ypox 16.

(9 yacos) orpeziesieHUe MacChl U TeXHUUeCKUMHU YCTPONCTBAMU, ISt HocC "PLHO"
pasMepoB MOJIEKYIT COXpaHeHus1 3710POBbs U COOMoeH st

3/17 OT uero 3aBUCHUT JlaBjieHHe ra3za | HOPM 5KOJIOTUY€eCKOro MOBe/J€HUs B Ypoxk 17.

U UTO TaKoe u/ieasIbHbIN ras. OKpy’KarolLjeH cpeje. nocC "pao"
PerteHue KaueCTBEHHBIX DopMHpOBaHKe HAyYHOTO
3a/laHuN MHPOBO33p€eHMSI.

4/18 Kak B3aumMoieiicTByIOT YmeHve IPUBOUTH TIPUMEPbI Ypok 18.
MOJIEKY/IbI Bell[eCTBa B Pa3HbIX 5KOJIOTHYeCKHMX TOCTIeACTBHM paboTel | OC "PLIO"
YC/IOBUSIX. Uto TIPOUCXOJUT IIPU ABI/IF&TEJ‘Ieﬁ BHYTpPE€HHEro CropaHus,
abCcomoTHOM Hyrne? TEeIUIOBBIX Y TH/PO3/IeKTPOCTaHLIUM.

5/19 Kak yCTPOEHO BeljecTBo B Pa3BuTiie HHTepeca K eCTECTBEHHBIM | Ypok 19.
Pa3HbIX arperaTHbIX Haykam. nocC "pPO"
COCTOSTHUSIX? CaMocTosTebHOe II/IaHMPOBaHNe

6/20 Cesi3b laBnieHus, o0bemMa 1 9TaroB MPOEKTa, yMeHHe paboTars ¢ Ypok 20.
TeMriepaTypbl B WjeabHoM raze | MH(bOpMallieH, peamsanys npoekTa. | OC "PLIO"

7/21 BHyTpeHHsIs1 SHeprust 1 MeporipusTus: ypoK-ucciefosan1e Ypok 21.
Crocobbl ee U3MEeHEeHUs «YpaBHeHHe COCTOSIHUA UiealbHOrO nocC "PLO"

8/22 Perienue 3azjau Ha onpegiesienye | L1433 Ypok 22.
KII[] TerioBBIX ABUraTe/iel. nocC "po"
[TpoexT «Kak U3MeHUTb
K03 dUIMEHT 110/1e3HOT0
JlefiCTBUS TeIJIOBbIX
JIBUTaTesIen?»

9/23 [TpakTuKym «MosnekyssipHast Ypok 23.
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(u3MKa ¥ TepMOAMHAMUKA» nocC "P11O"
O/eKTpoAvH 1/24 Perrenue pacueTHbIX U Hcrnons3oBaHue 3HaHUH 00 Ypok 24.
amuka (9 KaueCTBeHHBIX 3a/jad Ha 3/7IeKTPOMAarHUTHEIX SIBJICHUAX B nocC "pPLO"
4acoB) TIPOsIB/IEHHE U B3aUMOJIEHCTBYe | MOBCEJHEBHOM >KU3HU /14
3apsiioB obecrieueHys: 6e30MacHOCTU TIPH
2/25 DneKTpUueCcKoe ToJie, ero obpattieHuy ¢ mpubopaMu u Ypok 25.
CU/IOBAst XapaKTepUCTHUKA U TeXHUYeCKUMHU yCTPONCTBaMH, JJIs1 HOC "POO"
SHepreTHyecKas COXpaHEeHHUs 3[,0pOBbs U COOIOZEHNS
XapakKTepUCTHKa HOPM 3KOJIOTUYeCKOr0 TIOBeZleHus B
3/26 YcTpoicTBO MpubopoB., OKpY’KarolLjel cpege. Ypox 26.
HaKaryIMBaroUIMX 3apsif, YMeHuve pUBOJUTE TIPUMEPDI nocC "PIIO"
4/27 DeKTpUUeCKUN TOK U ero B/IMSIHUS 3JIEKTPOMarHUTHBIX Ypoxk 27.
3aKOHOMEPHOCTH U3/IyUYeHHUH Ha )KMBbI€ OPraHu3MbI. 1OC "PILIO"
5/28 PerieHue 3a/jau Ha pacueT CaMocTosiTe/IbHOE I/IaHMPOBaHKe 1 Ypok 28.
3JIeKTpPUUeCKUX Leriei, TpoBejieHre PHU3MIeCKUX HOC "PIIO"
MMeOLUX UCTOYHUK TOKa. SKCIIepUMEHTOB.
TIpoekT «Bu/bI HICTOYHUKOB CaMocTosTebHOe MJIaHMPOBaHNe
TOKa» ITarioB MPOEKTa, yMeHHe paboTaTh C
6/29 KoHTpO/bHast paGoTa B pamMkax | MH(OpMarlyel, peausaliis MpoeKTa. | ypok 29.
TIPOME>KYTOUHOH roZjoBoH MeponpusTus: MexayHaposiHas MOC "PLIO"
aTTecTaLyn O/IMMIIMaZa 1o (GU3KMKe roprana
7/30 PeluieHue 3a/iay Ha pacuet «Komri3z1y», BHICTaBKA MPOEKTOB Ypok 30.
XapaKTepHCTHK 1ekTpudeckoro | «OKHO B MUD», yPOK-HIpa 1OC "PLIO"
TOKa «[TonBenem urorn»
8/31 Kaxk rnpoBoJAT TOK MeTaJslbl, Ypoxk 31.
>KUJIKOCTH U T'a3bl HOC "PIHIO"
9/32 Kak npoBogsT ToK Ypok 32.
MOJIyIPOBOJHUKYU U BaKyyM. uocC "pPoO"
IIpakTikym
«DJIEKTPOAUHAMUKA»
Peseps 2 yaca
HWroro 34 yacos
TemaTrnueckoe nyianupoBanve «®Pusuka. [Ipakrukym» 11 Kinacc
Pazgen Ne ypoka TeMbl YPOKOB ®opMBbI U CIIOCOOBI OPraHU3aLUu D/IeKTPOHHBI
nporpaMMmel | B pasjesie YPOUHOH AesiTe/IbHOCTH, e pecypchl
/Ne ypoka HanpasB/IeHHbIE HA pea/u3alnuio
PIIB
DJIEKTPOIVH 1/1 B yem cxogcTBO M paznuure Vicnonb3oBaHKe 3HaHUK 00 Ypok 1.
amuka (7 JIEKTPUUECKOI0 U MarHUTHOTO 37IeKTPOMAarHUTHBIX SBJIEHUSX B nocC "po"
YyacoB) riosieit TIOBCEeTHeBHOM >KU3HM [I7IsT
2/2 Kak M0yXHO 1306pasuTs 1 obecrnieueHyst 6e30MMaCHOCTH TIPU Ypok 2.
OXapakTepu30BaTb MarHUTHOE obpattieHuu ¢ mpubopamu u nocC "pO"
rose? TeXHUYEeCKUMH YCTPOMCTBaMH, /ISt
3/3 Cuna, feicTByrOLasi CO COXPaHeHUs1 3[0POBbs U COOMIONeHNsT Ypok 3.
CTOPOHBI MarHUTHOT'O T0JI Ha HOPM 5KOJIOTHYECKOT0 TI0Be/IeHNs B nocC "po"
TIPOBOJJHUK C TOKOM U Ha OKpY>KarolLieil cpefie.
3apsbKeHHYto yacTtully. Ee YMeHue NpUBOAUTE IPUMephI
MIpUMeHeHHne B/IUSIHUS 37IeKTPOMarHUTHBIX
4/4 Pelienue 3a71au Ha IpUMeHeHUe U3/IyYeHUI Ha )KUBbIE OPraHU3MBL Ypok 4.
CUJI AMnepa U CHUJIbI HOPEHH&. CamocTosTe/IbHOe IJIaHKpOBaHHe NOC "PLHO"
HPOEKT <<HPI/IMEHEHI/IE CUJIbI 3TarioB IIPOeKTa, YyMeHUe pa60TaTb C
AMnepa U CUJIbI .HOPEHLI&» PIH(l)OpMaL[I/IEI‘;I, peanr3anua IIpoeKTa.
5/5 Kak dapapeit coefuHIIT Pa3puTre BHMMATe/IbHOCTH, Ypox 5.
3JIEKTPUUECTBO Y MarHeTH3M. coGpaHHOCTH. nocC "pPLO"
PeltieHue 3a7ja4 Ha MepOHpHHTHH: CbOTOBbICTaBKa
3/1eKTPOMAarHUTHyI0 uHaykimo | «YdyAeca npupossi», leKaza
6/6 D/eKTpOMarHUTHOE I1071e, ero NIpEIMETOB eCTeCTBeHHO- YpoK 6.
CBOMCTBA U SHEPTHsi MATeMaTH4eCKoro JuKia, 1OC "PIIO"
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717 IIpakTiKym Me>xayHapOJHbI KOHKYPC 110 Ypok 7.
«3JNeKTPOMarHUTHEIE sSIBJIeHUs» | du3mKe mopTana «Bumeoypoku» HnOoC "PLHO"
Konebaunust u 1/8 CaMblIil pacripoCTpaHeHHbIM BU, | YMeHHe XapaKTepru30BaTh Ypok 8.
BOJIHHI (6 MEXaHHUUEeCKOTO JIBW)KEHUs U ero | rnobasibHblie 1po6/ieMbl, CTOSIII[HE nocC "po"
4acoB) XapaKTepUCTUKU TepeJ, ueJI0BeyeCTBOM:
2/9 PelieHue 3a/iau Ha oripefie/ieHUe | SHEPreTUYECKHE, ChIPLEBEIE, Ypok 9.
XapaKTepPUCTUK MeXaHUueCKUX 9KOJIOTUYeCKre, — U poib (HU3HUKU B nocC "po"
KosiebaHuH peLleHNH 3TUX Mpobiem.
3/10 YcoBys BO3SHUKHOBEHHUS Ymenvie 00bsCHATb MPUHLIUIIbI Ypoxk 10.
371eKTPOMarHUTHBIX Kone6aHuii | paboTkl ¥ XapaKTepHCTHKH HNOC "PIIO"
4/11 PellleHe 3a7jau Ha ompejie/ieHye | U3YYEHHbIX MallKH, NPUGOPOB 1 Ypok 11.
XapaKTepUCTUK TeXHUYEeCKUX YCTPOUCTB. NOC "PLIO"
3/1IeKTPOMAarHUTHBIX KoJiebaHui CamocTosTe/IbHOe IJIaHUpOBaHHE
5/12 Kak repesiaetcsi Ha paccTosinge | STalloOB IPOEKTA, yMEHUE paborars ¢ Ypok 12.
3/IeKTpuuecKuii Tok. [Ipoekr MH(pOpMarlyeii, peanu3arysi IPoekTa. | KOC "PIO"
«3ayeM CTpOAT MepomnpuaTus: ypoK-UcCC/e[j0BaHue
BbICOKOBOJIbTHBIE JIMHUW» «ITpon3BOACTBO, Iepe/iada 1
6/13 IMpaktrikym «KonebaTenbHbie WCIIO/Tb30BaHHE 3/IeKTPHYeCKOU Ypok 13.
TIPOLIeCChI» SHEPIrUn» 1OoC "PLHO"
OnTuka (6 1/14 MeTtoabl onpefieneHUs YMeHHe XxapakTepu30BaTh Ypok 14.
YacoB) CKOpOCTH CBeTa r100asibHbIe TIPOO/IEMBI, CTOSIIIIVE HnocC "PLHO"
2/15 Yc10BUS U 3aKOHBI repe[; 4eJl0BeueCTBOM: Ypok 15.
pacrnpoCTpaHeHusl CBETOBbIX JHepreTUuYeCKue, CblpbeBbIe, nocC "pao"
BOJIH 9KOJIOTUYeCKYe, — U poib GHU3HUKU B
3/16 Penrenuie 3a/1au Ha 3aKOHBI pelleHnH 3THX Mpo0eM. Ypoxk 16.
FeOMeTqueCKOﬁ OIITUKU CaMocTogaTe/LHoe IJIaHMpOBaHHE, 1OC "PLIO"
4/17 CBeT MOJKeT TIPeJIOMJISITbCS. IPOrHo3upoBaHKe pe3y/bTaTOB U Ypok 17.
Pemienne 3aziau Ha rosiyueHue npoBefieHre HUNUeCKUX HOC "PLIO"
1300pa)keHnH B JIMH3aX 3KCIIEPUMEHTOB.
5/18 CeeT MOXeT orubartb OGbsicHeHHe PUHLMIIOB paboThI U Ypok 18.
TIPENATCTBUS ¥ MOXKET XapaKTepUCTHK U3yUYeHHBIX MallMH, MOC "PIIO"
co3paBark crekTp. ITpoekr NPUOOPOB 1 TEXHAYECKUX
«BosiHOBbIE CBOMCTBa CBeTa» YCTPOMCTB.
6/19 IMTpakTHKyM «OCHOBBI YMeHue XapakTep13oBaTh Ypok 19.
reoMeTpPUYeCKOM OIITHKU» CUCTEMHYIO CBSI3b MEXAY HoC "PIIO"
OCHOBOII0JIaraloiMy HayYHbIMU
MOHATUSIMU: TIPOCTPAHCTBO, BpeMs,
Marepus (BeLeCTBO, T10JIe),
JIBIDKEHUe, CU/a, SHEPrUMU.
Oco3HaHue BK/Iafia yueHbIX-(DHU3UKOB
B pa3BUTHE TEOPUU CBeTa.
Pacmmpenue xpyrosopa u
HabJTI0/1aTeTbBHOCTH.
Meponpusrtus: MexayHapozHast
0JIMMITHaZA Mo (hU3MKe UHTepHeT-
nopTaja
OcHOBBI 1/20 OcCHOBBI CrielMa/IbHOM Teopuur PopmMUpOBaHUE 11eJI0CTHOTO Ypoxk 20.
crieLiaibHO OTHOCHUTEJIbHOCTU npezcTaBaeHus: 0 Mupe, ocHoBaHHoro | MOC "PIIO"
i Teopuun 2/21 Kraccruueckas ¢usvka Ha NO/Ty4YeHHbIX 3HaHUSIX, YMEHHUSIX, Ypok 21.
OTHOCUTEJIbH HetoToHa 1 (usKka DiHIITeliHa | HaBbIKaX, IpUoOpeTeHHbIX ciocobax | MOC "PLIO"
0CTH CBSI3aHBI MeX/1y CO0O0M rpu MIPaKTUYeCKOH JiesiTeTbHOCTH
(2 yaca) onpeze/leHHbIX YCIOBUSAX
KganToBast 1/22 CBeT UMeeT He TOJIbKO Vicrionb30BaHye MOTyUeHHbIX 3HaHUH | YPOK 22.
¢usuka (6 BOJTHOBLIE CBOMCTBA, HO U B TIOBCEIHeBHOU KU3HU TIPU nocC "p11o"
4yacoB) KBaHTOBbIE obpattieHuu ¢ mpubopamu u
2/23 Perenue 3aau Ha pacyer TeXHUYeCKUMU YCTPOUCTBAMU Ypok 23.
SHEPTUHU ¥ UMNYJIbca HOTOHOB (cyeTUMK MOHU3UPYIOLIUX YaCTHULI, nocC "PLHO"
3/24 Crpoenue aroMoB. Mogienb /03UMeTp), /I/isl COXpaHeHHsT Ypok 24.
Pe3ep¢)op'qa-Bopa 3/10pOBbS U COﬁmO,E[EHI/Iﬂ HOpM 1OC "PILIO"
4/25 PaguoaktrBHOCTE. CBOMCTBA 9KO0JIOri4eCKoro IoBseieHus B Ypoxk 25.
W3y4YeHui OKpY>KatoLL|eli cpefie. nocC "PHO"
5/26 PelieHne ypaBHeHHH Ha YMeHe MPUBOJUTH NPUMepbI Ypoxk 26.
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BbIZIe/IeHHe SHepTUU TIPU
SIIEPHBIX peakLMsX

B/IUAHWSA PaJHOaKTUBHBIX I/IBJ'IyLIEHI/Iﬁ
Ha >KWBbI€ OPraHU3MBbI.

nocC "pPLO"

6/27 ITpakTukym «OCHOBBI PasButue ymenus Ypok 27.
KBaHTOBOU (hH3UKI» K/IaCCU(PULIUPOBATh, OOBACHSTH nocC "PHO"
T0JIyYeHHbIe Pe3yJIbTaThl, [e/aTh
BBIBOZBL.
IToHrMaHMe 3K0JIOrUUeCKUX
npo6sieM, BO3HUKAIOIIUX TPU
WCTI0/Ib30BaHUU aTOMHBIX
3/1eKTPOCTAHLIUH, U IyTell pelleHus
3TUX TIPO6JIEM, TTePCTIEKTUB
WCTI0/Ib30BaHUsl yTIPaB/IsieMOr0
TepPMOS[IePHOTO CHHTe3a.
MeponpuATys: BbICTaBKa IPOEKTOB
«OKHO B Mup»
DJIeMEeHTHI 1/28 KoHTposkHas paboTa B paMKax Oco3HaHue [JeHHOCTH HayYHbIX Ypoxk 28.
aCTPOHOMUU TIPOMe’KyTOYHOM rOZI0BOM WCCJIeJOBaHUH, PO aCTPOHOMKHU B nocC "PLIO"
u arrecTalyu pacIIMpeHny MpeJCcTaBieHni 00
HCPOGU3NKI 2/29 Crpoenuvie ConHeyHOH OKpY’KarollleM MHUpe U ee BK/aZia B Ypok 29.
(5 uacog) cucreMbl. Dusnueckue yJlyulleH’e KaueCTBa XU3HU. nocC "POO"
CBOWCTBA I/IaHET U CITYTHUKOB MeporpusaTus: ypoK-IyTelleCTBHe
3/30 TMouemy 3emis u JIyHa «TaiiHBI KOCMOCa» Ypok 30.
SIB/ISIETCSI IBOMHOM T/IaHETON nocC "PIIO"
4/31 ConHie — 3Be3/a, bnarogaps Ypok 31.
KOTOPOH CYIL[eCTBYeT BCe >KUBOE HOocC "PLHO"
Ha 3emyie. [TpoexT «3BOmoLMs
3Be3n»
5/32 IIpupopa 3Be3n v rajakTHK. Ypok 32.
Hama I'anakruka. IlpakTukym nocC "pao"
«OCHOBBI aCTPOHOMUU»
Peseps 2 yaca
Hroro 34 yacoB
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